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Foreword

I am very honoured to have the opportunity to write the foreword for the book 
Managing Psychosexual Consequences in Chronic Diseases, a vast field which 
involved our daily practice in sexual medicine.

Sexual problems in general practice are often hidden from the patient himself or 
underestimated due to the severity of the chronic disease. The mechanism of inter-
ference of chronic illness and its treatments on sexual function may be neurologic, 
vascular, endocrinologic, musculoskeletal, or psychologic. These issues may have a 
profound effect on the patient’s partner as well as the patient. Doctors need to use 
and understand colloquial language when describing sexual problems and body 
parts. Patient education and reassurance are essential. When we are in front of a 
couple, it is often easier to identify who has the actual problem and work with them 
individually and establish whether there is a relationship problem.

This is, in many ways, a unique publication because it provides a very compre-
hensive coverage of difficult psychosexual situations and also an extraordinary col-
laboration from the top international experts in this challenging field. This book will 
also prove a valuable reference document for experienced colleagues and for the 
scientific societies related to Sexual Medicine and Psychosexual Management.

The mission of ESSM is to “promote sexual health and the highest standards of 
evidence based sexual medicine and clinical care through education, research and 
the formulation of healthcare”. ESSM’s scientific and educational partnership with 
the international societies in this field represents our landmark and points of strength, 
and these activities are aimed at improving not only our knowledge but above all at 
the training of doctors who are increasingly able to better manage these problems.

On behalf of the ESSM, I cannot thank enough the Editor, Prof Elena Vittoria 
Longhi, for having spent a considerable amount of time for motivating and bringing 
together this amount of information from each author. But at the same time, I also 
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need to thank all the experts in this field for having provided such a high-quality 
contribution in making this book a reality. Finally, my good wishes to all the readers 
who would directly benefit from this book.

European Society for Sexual Medicine (ESSM) Carlo Bettocchi

Foreword
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Foreword

This book, edited by distinguished authors, comprises many in-depth studies on the 
sexual theme related to chronic illnesses and stands alone as a splendid series of 
chapters analysing the consequences of chronicity on sexuality. The onset of chronic 
diseases frequently involves young people and adults, who often share with the 
partner their illness, their treatment, their deterioration, their improvement, their 
worries and joys, facing with avoidant or proactive coping the impact on the 
affective- relational-sexual intimacy.

Several scientific studies correlate the healing of the disease with the recovery of 
the quality of life, including sexual life.

Sexuality is a complex aspect of human life and is not limited to the sexual act. 
It is multifactorial and involves biological, psycho-emotional, relational, and socio- 
cultural factors; it is multi-systemic: from the biological point of view sexual func-
tion depends on the integrity and coordination of the nervous, vascular, hormonal, 
muscular, metabolic, and even immune systems; from the psychological point of 
view sexual function depends on the relationship with the self and with others.

Sexology requires a multidimensional and multidisciplinary approach and can-
not disregard an enriching cultural and methodological “contamination” between 
professionals in an intra-professional perspective for the “care of the sick person”; 
this aspect is absolutely central to this volume. The doctor is generally pragmatic 
and interventionist, operating in a realistic scenario, mainly questioning; the psy-
chologist is expectant and theorizing, dealing with experiences and mental repre-
sentations, mainly listening; both are potentially victims of an organicistic approach: 
some address the body, others the mind. The best therapeutic results, however, are 
obtained with a multidisciplinary approach, and this book, in its treatment of indi-
vidual illnesses, includes the psychosexual and medical approaches.

The book is a good representation of the interdisciplinary approach that CIS, 
Centro Italiano di Sessuologia, has been pursuing since it was founded. It is the old-
est Italian sexology society and also one of the first in Europe; celebrating its 63rd 
anniversary this year it was founded in 1959 when Italy was beginning to debate 
important issues such as voluntary termination of pregnancy and divorce, themes 
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which focus on relationships and sexuality. It is therefore a pleasure to include 
among our CIS members and trainers at the quadrennial school Dr. Elena Longhi, 
who by editing this book gives voice to the mission of the CIS: professional integra-
tion and the centrality of the patient, taking care or attending to those who ask to be 
“cured”, not simply stopping at the symptom that the person–patient–client brings. 
To do this it is necessary to know the professional limits and skills of the other pro-
fessional; we must rethink the pathology of sexual function: symptom or disease? 
The sick or the sickness?

As Giorgio Rifelli, one of the founders of the CIS and one of the leading expo-
nents of Italian sexology, reminds us: “sexuality is a narrative, a story, a human and 
social event that cannot be understood solely by analysing its parts without under-
standing the value of the whole in which its mysterious aspects are revealed. The 
desire to reduce sexuality to rational knowledge, denying value to emotional knowl-
edge, has created the illusion of being able to access the mystery, revealing it”.

Italian Centre of Sexology  Maria Cristina Florini
Bologna, Italy

Foreword
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Foreword

Presently, the world is faced with the most challenging pandemic of the modern era, 
which is severe acute respiratory syndrome 2 (SARS-CoV-2) infection that causes 
coronavirus disease (COVID-19). This book was developed as a unique and practi-
cal means to assist healthcare workers actively engaged in this ongoing pandemic. 
COVID-19 research has performed incredibly well, although the exceptional speed 
and quality of the results has often been overshadowed thanks to the publication of 
insufficiently robust data that was later withdrawn. The initial enthusiasm of politi-
cians and citizens concerning scientific results on SARS-CoV-2 has also faded as a 
result of public disputes between doctors, scientists, and virologists expressing 
diverse opinions, and also due to an ill-concealed disappointment that despite all the 
results obtained the problem still persists. Yet the very fact that unreliable data could 
be so quickly identified and retracted shows how well science can rigorously evalu-
ate itself, correcting its own path. A plurality of hypotheses and explanations is the 
heart and lifeblood of scientific research, but these should never be reported as abso-
lute truths, especially if they are not corroborated by robust scientific evidence and 
validation. The COVID-19 problem is far from solved, but the progress made in its 
understanding and management seems almost like science fiction to me.

This book is essentially a user’s manual to guide the medical practitioner in mak-
ing adequate clinical judgement quickly with respect to the psychosexual conse-
quences in Chronic Diseases of COVID-19 disease. These aspects are currently 
little explored and we will see only in the near future the real extent of these 
consequences.

It is our goal that this book will serve as an effective teaching tool in the recogni-
tion and management of the sequelae due to COVID-19 disease.

We hope that you enjoy this book and find it useful.

Dipartimento Scienze Biomediche per La Salute  Fabrizio Ernesto Pregliasco
Università degli Studi di  
Milano - IRCCS Galeazzi di Milano
Milan, Italy
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Preface

The perception of illness, both acute and chronic, with the resulting clinical compli-
cations and impact on quality of life, does not concern the patient alone, but involves 
all the players in the diagnostic and therapeutic process and the family system to 
which they belong.

The disease does not only damage the body, but also affects the individual’s 
social, working, emotional, and sexual life. It often compromises compliance, espe-
cially in times of pandemic, when the chronic pathology of the patient is com-
pounded by the fear of losing loved ones, the difficulty of locating clinicians (who 
are involved in intensive care), lifestyle restrictions, and confinement within 
the home.

Given the context of the volume being written and developed during the first 
3 years of the COVID-SARS 19 pandemic, it becomes important to focus on the 
pathological, social, and individual process involved.

The authors of the various chapters who have shared this project with me have 
invested their clinical commitment not forgetting their research and drafting of a 
text that validates the importance of all the systems involved in chronic conditions.

In this sense, the human values inherent in long-term pathology are further rein-
forced. It does in fact call into question the meaning of existence, self-image, moti-
vation to live, and plans for the future.

In times of pandemic, clinicians, too, often question their own role, as they expe-
rience the fragility of their scientific knowledge, and never before, the anguish of 
death and impotence not only affected doctors but also patients and their relatives.

In all this, it is often forgotten that quality of life also concerns the sexual expres-
sion of individuals and their carers. Self-esteem, depression, the chronic pain of 
certain illnesses, body image, play, the relationship between two people: all this is 
sexuality.

There is still much to do in terms of the sensitivity of some clinicians in this 
respect. Asking a diabetic patient, for example, what kind of sexuality they are 
experiencing is still the prerogative of psychologists and not always of sexologists.
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To this end, each chapter of this book presents the clinical part of the chronic 
disease and the quality of life and sexuality of patients and caregivers. It seeks to 
offer a systemic description that starts with the pathology and ends with the 
individual.

The book describes the physiology of chronic pathologies and consequent sexual 
dynamics, according to the WHO classification. It will be noted that some of these 
do not show primary sexual dysfunction, such as osteoporosis for example, but indi-
rect intimacy disorders concomitant or consequent to additional disabling patholo-
gies (in the case, fractures or complications of other clinical origin). The treatment 
thus includes a specialist description of each pathology and the pathophysiology of 
the resulting male and female sexual dysfunction, primary or secondary.

Clinicians have often wanted to anticipate in their treatment some sexological 
notes of general indication. Anticipations in this regard show the interest of 
Clinicians, but not the specific training in this regard, which is therefore deferred to 
Psychosexologists. The “timidity” in asking patients questions about sexuality is 
specifically attributable to the specialized training that often defers to an accurate 
diagnosis and subsequent medical diagnosis and treatment or surgical approach. It 
follows then that the psychosexologist is often the “facilitator” of a clinical process 
that safeguards the patient’s quality of life in every expression: physical, psycho-
logical, relational, sexual, social.

Following the publication of the previous volume Psychosexual Counseling in 
Andrological Surgery, which investigated the quality of life of andrological patients 
before and after surgery, today Managing Psychosexual Consequences in Chronic 
Diseases enhances clinical research with links to the psychometric questionnaires 
specific to each of the chronic diseases treated.

Thanks are due to all the co-authors of each individual chapter who have shown 
faith and invested in this publishing project, the constraints of the pandemic not-
withstanding. The Centre for Sexual Medicine, to which I belong, was able to com-
pare its clinical and research experience with other Scientific Institutes and 
Universities, sharing our interest in a systemic and multidisciplinary clinic.

The prospect of identifying joint strategies to accompany the patient, who has 
been diagnosed with a chronic pathology, in the path of individualized planning that 
goes beyond the disease and the restrictive perceptions of daily life is confirmed.

https://novopsych.com.au/assessments/diagnosis/international-trauma- 
questionnaire-itq/.

Milano, Italy  Elena Vittoria Longhi   

Preface

https://novopsych.com.au/assessments/diagnosis/international-trauma-questionnaire-itq/
https://novopsych.com.au/assessments/diagnosis/international-trauma-questionnaire-itq/
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Introduction

 COVID and the Impact on Individuals and Couples

The COVID-19 pandemic has affected the quality of life of each and every one of 
us: isolation, restrictions on movement, social distancing, and forced cohabitation 
have affected people’s quality of life and their sexuality. Investigating how the 
COVID-19 epidemic and its consequences impacted on people’s sexuality was the 
aim of the study by Eleuteri et al. [1] which assessed: variables associated with the 
improvement or deterioration of the lives of individuals and couples during the pan-
demic; the use of sex as a coping strategy; the impact of the COVID-19 epidemic on 
LGBT people.

The results showed that the deterioration of sex life seems to be identical across 
all genders, men and women, singles, and couples, but also among healthcare work-
ers, whether with or without children.

In addition, a detrimental effect on sexuality was associated with stress, forced 
cohabitation, routine, anxiety and worry about work and the pandemic, a feeling of 
distance from one’s partner, dissatisfaction with one’s partner, and lack of privacy.

During the pandemic, there was an increase in the use of sex toys, passive (often 
obsessive) viewing of pornographic material, masturbation, and sexual experimen-
tation. Among LGBT people, there was an increase in the number of casual sexual 
partners, potentially due to the perceived lower likelihood of transmission through 
sex. In addition, increased sexual activity may have been a strategy to cope with 
periods of quarantine and the subsequent psychological distress.

This emergency has negatively affected the psychological health of the world’s 
population as a whole, triggering an increase in negative emotions such as anxiety 
and depression and a decrease in positive emotions and life satisfaction [2]. For 
example, recent research has shown that this has induced a change in sleep-wake 
rhythms and a decrease in sleep quality [3], not to mention an increase in anxiety, 
depression, and harmful alcohol abuse [4]. Other common responses to the pan-
demic have been fear, anger, guilt, grief and loss, and stress-related post-traumatic 
symptoms [5].
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 Mood Disorder

In general, all of the studies that have examined psychological disorders during the 
COVID-19 pandemic have reported that affected individuals show various symp-
toms of mental trauma, such as emotional distress, depression, stress, mood swings, 
irritability, insomnia, attention deficit hyperactivity disorder, post-traumatic stress, 
and anger [6]. Research has also shown that frequent media exposure can cause 
distress [7].

Due to the pathogenicity of the virus, the rate of spread, and the resulting high 
mortality rate, COVID-19 can affect the mental health of individuals in different 
strata of society, from infected patients and health workers to families, children, 
students, patients with mental illness, and even workers in other sectors [8].

Luo et al. [9] conducted a systematic review and meta-analysis on the psycho-
logical and mental health impact of COVID-19 among healthcare professionals, the 
general population, and patients at higher risk of COVID-19 published between 1 
November 2019 and 25 May 2020.

Sixty-two studies with 162,639 participants from 17 countries were included in 
the review. The overall prevalence of anxiety and depression was 33% and 28% 
(23–32%), respectively: especially in patients with COVID-19 (56% [39–73%] and 
55% [48–62%]).

The same finding was confirmed among healthcare professionals and the general 
public. Studies from China, Italy, Turkey, Spain, and Iran reported that common risk 
factors included being female, being a nurse, having a lower socioeconomic status, 
having a high risk of contracting COVID-19, and social isolation.

Protective factors included the availability of sufficient medical resources, up-to-
date and accurate information, and the adoption of precautionary measures. Policies 
of social distancing, compulsory lockdowns, periods of isolation, and anxiety about 
falling ill, together with suspension of manufacturing activity, loss of income and 
fear of the future, jointly influenced the mental health of both the general population 
and workers [10].

Mental health problems related to health emergencies, such as anxiety, depres-
sion, post-traumatic stress disorder (PTSD), and sleep disorders, are more likely to 
affect health workers, especially frontline workers, migrant workers, and workers in 
contact with the public.

Job insecurity, long periods of isolation, and uncertainty about the future wors-
ened the psychological condition, especially in young people and those with a 
higher education background.

Furthermore, 48 studies were included in a large review.
Between 11 and 73.4% of healthcare workers, including primarily doctors, 

nurses, and auxiliary staff, reported symptoms of post- traumatic stress during out-
breaks, with symptoms lasting 1–3 years in 10–40%. Depressive symptoms were 
reported in 27.5–50.7%, insomnia symptoms in 34–36.1%, and severe anxiety 
symptoms in 45%.

General psychiatric symptoms during outbreaks ranged from 17.3% to 75.3%; 
high levels of work-related stress were reported from 18.1% to 80.1%. Several indi-
vidual and work-related characteristics could be considered risk or protective 
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factors, such as personality characteristics, level of exposure to affected patients, 
and organizational support [11].

In contrast, research conducted by Sharif et al. [12] on neurosurgeons after the 
advent of the first COVID-19 vaccine had a significant impact on the psychological 
rebalancing of healthcare workers.

Almost half of the 534 neurosurgeons interviewed were from Asia (50.9%), fol-
lowed by Europe (38.8%). Most of the respondents were under 40  years of age 
(88%) and almost two thirds were trainees (62.2%). Half of the respondents worked 
in wards with <40 beds (50.7%) and most practiced in the private sector (72.5%). 
The majority of the respondents (85.8%) had had COVID-19 positive colleagues in 
their department and 64% had been exposed to a COVID-19 positive colleague, 
family member, and/or patient. More than half of the respondents had been exposed 
to infected patients and/or colleagues and almost half (43.1%) had been tested for 
COVID-19 when exposed. Almost half of the respondents had been tested for 
COVID-19 more than twice (52.4%).

Of the respondents, 83% had received at least the first dose of the vaccine. The 
probability of depression among vaccinated respondents was significantly lower 
than among their colleagues who had not received the vaccine. Among healthcare 
workers, neurosurgeons are one of the groups indirectly affected by the pandemic. 
It is therefore hypothesized that adaptation to the new normal and the advent of vac-
cines control psychological distress among all groups of health workers, including 
neurosurgeons.

 Sexuality of Individuals and Couples

Let us return to the sexuality of individuals and couples.
In a survey of a sample aged 18 years and over, living in Australia, a qualitative 

assessment of sex life throughout 2019 and the period after 22 March, coinciding 
with the lockdown period, was requested [13].

Respondents reported having a sexual partner in both time windows considered, but 
89.8% said they did not have a good sexual frequency in 2019 while 60.3% said they 
had sex during the lockdown. Only 14.3% of participants said they continued to have 
intimate relationships during the lockdown, compared to the remaining participants 
(53.5%) who reported no sex at all. The latter were predominantly single (69.1%).

In addition, men who had had sex with men (MSM) reported experiencing less 
sexual activity during the lockdown compared to 2019, while respondents who lived 
with their partner were more likely to report the same or increased sexual frequency 
during the lockdown compared to 2019.

A small proportion of participants (1.2%) reported participating in group sexual 
encounters, swinging, or troilism since the start of the lockdown compared to 2019.

Further results showed a moderate increase in the number of sexual partners 
among MSM and an increase in casual sex [14, 15].

Stephenson et al. [16] studied changes in sexual behaviour in a sample of 518 
gay, bisexual, and other men who have sex with men (GBMSM). This sample 
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consisted of persons assigned male sex at birth, aged 18–44 years, currently residing 
in the United States and dependent areas, and reporting sexual experiences in the 
past 12 months. The authors assessed respondents’ experiences of COVID-19 (i.e. 
employment status, housing stability, food security, drug use, alcohol use, and binge 
drinking) and perceptions of the prevalence of COVID-19. In addition, changes in 
sexual behaviour from the start of the COVID-19 epidemic (February 2020 to April/
May 2020) compared to 3 months before the pandemic (November 2019 to January 
2020) and HIV prevention behaviours were studied.

The results showed that 9% of the sample believed that COVID-19 could be 
contracted through sexual activities, 94.8% of the respondents believed that the 
infection could occur through kissing, about half of the participants believed that it 
could be transmitted through other sexual acts (e.g. oral sex, anal sex, rimming). 
Men reported that it was not important to reduce the number of sexual partners dur-
ing COVID-19 and showed willingness to continue their sexual activity during the 
pandemic. Compared with the previous 3 months, respondents reported a moderate 
increase in the number of sexual partners and a slight increase in the number of 
unprotected anal sex partners.

Lack of support and intimacy with family and friends due to COVID-19 restric-
tions may have worsened LGBT people’s vulnerability to depression and negative 
mental outcomes. A sense of loneliness is typically associated with low levels of 
well-being and labelled as a risk factor for mental illness (e.g. depression, anxiety, 
stress, insomnia) [17]. In this sense, it is possible to hypothesize that the individual 
MSM, who felt more lonely and emotionally distressed, would be more likely to 
break the rules of restriction and engage in casual sex.

This groundbreaking literature represents the first attempt to understand changes 
in the sexuality of couples and individuals during a stressful situation such as the 
COVID-19 pandemic. Its strengths include the investigation of certain factors (e.g. 
gender, employment, parenting, relationship status) related to changes in the sexual 
sphere and the transformation of people’s sexuality to cope with COVID-related 
distress, paying attention to different genders and sexual orientations.

Increased substance use was correlated with an increased likelihood of having 
protected and unprotected sex. Having more free time during quarantine and the 
disruption of daily routines may have led to more time spent on sexual activities and 
substance use. In addition, it is possible that increased sexual activity and substance 
use may represent coping strategies for dealing with quarantine-related distress [18].

Occasional sex during the period of social restrictions due to the pandemic was 
found to be associated with being younger, being single, having engaged in riskier 
sexual behaviours prior to the COVID-19 outbreak, and showing lower levels of 
well-being and higher levels of mental distress. During COVID-19, LGBT people 
appear to have been at greater risk of social and physical isolation and their condi-
tion was worsened by living with families that did not accept them and being away 
from friends and other important sources of support [19]. These stress factors have 
had an impact on the sexuality of LGBT people.

Due to social distancing measures, dating apps have become a key means of con-
nection, especially for young MSM [20]. Despite COVID restrictions, there was an 

Introduction



xvii

increase, or no change, in the use of dating or hook-up apps to meet or connect with 
other men. In addition, GBMSM reported no change or increase in the number of 
casual sexual partners. It is possible that men were only looking at the perceived 
lower likelihood of transmission through sex, underestimating the threat of being in 
close physical contact. In addition, the lack of effective vaccines and medical treat-
ment and distressing news reports had made people feel more threatened by having 
sex with a COVID-19 partner than with one with HIV.

The negative impact of quarantine on mental health [21] appears to have been 
more pronounced in lesbian, gay, bisexual, and transgender (LGBT) people. 
Previous research has shown that LGBT people were more likely to suffer from 
psychiatric illnesses such as anxiety disorders and depression [22] than heterosex-
ual people.

The study by Cochran et al. [22] found that women with a homosexual orienta-
tion reported consuming alcohol more frequently and in greater quantities than het-
erosexual women. Likewise, homosexual and bisexual men appeared to be at greater 
risk of suicide and depressive symptoms than heterosexual men.

MSM also seemed more likely to be single, leading to an increase in mental dis-
tress and perceived loneliness.

The pandemic then influenced not only the frequency of porn viewing, but also 
the emergence of a new type of porn: coronavirus- themed porn. It is possible that 
this new trend is an expression of the need for sexual novelty and the ability to 
fetishise practically everything. The increasing engagement with the use of por-
nography could be due to boredom [23]. It seems that, in addition to having a rec-
reational function, watching pornographic material could represent a strategy to 
cope with negative emotions, stress, loneliness, depressive feelings, and fear of 
death [24].

In this regard, a recent study by Gillespie et al. [18], examining sexual thoughts 
and behaviours with themes of rape and violence, found that younger, male partici-
pants (who, among other things, did not comply with social distancing measures 
and lived alone) were more likely to have entertained thoughts related to rape/
violence.

The consumption of pornography on the Internet has been found to be higher: 
studies in the literature show that 46–74% of men and 16–41% of women actively 
use pornographic material. These data are supported by one of the most popular 
pornographic websites, PornHub, which reported over 39 billion searches and 42 
billion visits in 2019, suggesting 115 million visits and 18,073 terabytes of data 
transferred per day [25].

Another reason for this increased consumption of pornography could be related 
to the use of genital sexuality as a survival mechanism to cope with loneliness, 
depressive symptoms, and even fear of death [8]. In one study, Peter et  al. [26] 
reported that people mostly used porn to cope with negative relationships and to 
manage mood and stress disorders.

Research among others has shown that to the extent that the COVID-19 pan-
demic makes mortality more salient, it would make sense for a person to experience 
an increase in lust [27] and the need for pornographic devices.

Introduction
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Estimates indicate that while 18 per cent of adolescents have been exposed to 
pornography with affective themes, 18% have been exposed to pornography with 
themes of dominance and 10% have been exposed to violent pornography, with 
exposure to more extreme genres increasing with age [28].

Approximately half of the men who have sex with men reported the perception 
that pornography had contributed to their involvement in “riskier” sexual behav-
iour, while over 90% fantasized about engaging in acts similar to those seen in 
pornography [28]. Young people reported perceptions that pornography had an 
impact on their sexual relationships, including affecting their libido: young women, 
for example, reported feeling pressured to engage in anal intercourse with their 
partners [29].

 Conclusion

 Mood, Sexuality, Eating Disorder

The public health emergency caused by the COVID-19 pandemic and the measures 
taken to reduce its spread have had a major impact on health, economies, and societ-
ies worldwide. Post-traumatic stress, anxiety, depression, sleep disturbances, rejec-
tion, fear, guilt, grief, loss, confusion, and anger were found to be the most common 
psychological responses to the pandemic [30].

All of these outcomes were generated by lasting isolation, fear of contagion, 
frustration, boredom, lack of information, financial loss, and stigma. In addition, the 
similarity of COVID-19 symptoms to those of other diseases, concern for children, 
fear of losing loved ones, and lack of support for vulnerable people are other threats 
to psychological well-being. The COVID-19 pandemic has also had a strong impact 
on the sexuality of individuals and couples [31].

The outbreak of the 2019 coronavirus pandemic (COVID-19) with the conse-
quent adoption of social and physical distancing measures to contain virus transmis-
sion resulted in people being exposed to different types of stressors, such as social 
isolation, deterioration of family and/or individual economic status, disruption to 
routine activities and daily life, and fear of being infected [32, 33]. As a conse-
quence of such a stressful situation, while some stress-related reactions, such as 
difficulty in concentrating, irritability, insomnia, and interpersonal conflicts, 
emerged as physiological responses to the pandemic [34–36], in the general popula-
tion there was a markedly higher prevalence of pathological anxiety and depression. 
In line with this, people with a pre- existing psychiatric disorder showed a greater 
vulnerability in terms of physical and mental distress [37–40], while people with 
Eating Disorders showed greater food restriction, an increase in excessive exercise, 
and more frequent episodes of binge eating/laxative use, as well as a worsening of 
other Eating Disorder-specific and internalizing symptoms (i.e. anxiety, depression, 
and post-traumatic stress symptoms). These data are supported by the increase 
observed during the pandemic in the number of urgent and routine referrals of 
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individuals with Eating Disorders [41] as well as the increase in hospital admis-
sions, particularly of adolescents with eating disorders [42, 43].

The study by Vuillier et al. [41] collected qualitative and quantitative data from 
207 (76 male) self-selected UK residents with self-reported eating disorders, who 
described and classified the impact of the pandemic on their symptoms. Regression 
analysis examined whether emotion regulation strategies were associated with self-
reported symptom change, eating disorder symptomatology, and negative emotional 
states. The thematic analysis explored the causes of erectile dysfunction, coping 
strategies used, and experiences of psychological intervention. The majority of par-
ticipants (83.1%) reported a worsening of Eating Disorder symptoms, although the 
factors influencing the change in symptoms differed among those most recognized 
by patients in earlier periods.

Qualitative findings indicated that difficult emotions (such as fear and uncer-
tainty), changes in routine, and unhelpful social messages were triggers for restrict-
ing or indulging in food. While some participants described using positive coping 
strategies (such as limiting exposure to social media), others reported resorting to 
alcohol use and then experiencing erectile dysfunction, obsessive masturbation, 
feelings of anxiety and frustration.

Apropos of psychological therapies in times of pandemic, “e-therapy” (video 
call therapies) seems to have had positive results.

The 713 participants in the study by Linardon et al. [44] were optimistic about 
the wide-ranging benefits of e-therapy. Although three-quarters of participants 
expressed a preference for face-to-face therapy, a significant proportion of partici-
pants (~50%) reported an intention to use an e-therapy programme for current or 
future eating problems, with higher intention ratings (70%) among those with prob-
able bulimia nervosa (BN). Variables associated with a preference for e-therapy 
were associated with those who had not undertaken pre-bulimia psychotherapy, 
whereas more positive attitudes towards e-therapy were associated with profes-
sional help sought by healthcare workers and those who had recently experienced 
pathological eating symptoms.

 Caregiver: The Other Face of Chronic Pathology

The psychophysical burden on caregivers of patients with chronic conditions is well 
documented throughout the scientific literature. It is not uncommon for them to be 
prone to depression, anxiety, sleep disorders, and post-traumatic stress disorder 
(PTDS) [45].

If this was the experience of the “healthy” population, how did the pandemic 
impact on patients suffering from chronic diseases? What price did they pay 
in addition to their normal therapeutic, social, emotional, and sexual limita-
tions? Here is a compendium.
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Individuals with PTDS are not necessarily victims of an event: witnessing, being 
involved in, or being informed about the progression of a family member’s chronic 
condition can trigger a major psychophysical traumatic process [46].

A study by Saunders [47] investigated 50 caregivers and 41 patients with heart 
failure by examining the association between caregiver characteristics and caregiver 
environment on caregiver burden. Caregivers were interviewed face-to-face using a 
caregiver characteristic/demographic instrument designed for this study, the Centers 
for Epidemiological Studies Short Depression Scale, the Caregiver Response 
Assessment Questionnaire, and the New  York Heart Association Functional 
Classification Guide to obtain the caregiver’s perception of the severity of the 
patient’s illness. Patient records were assessed following caregiver interviews for 
patient demographics, comorbidities, and ejection fraction percentages. Significantly 
higher levels of burden were found among Caucasian caregivers, those caring for 
relatives other than the patient, unemployed caregivers, and single-family caregiv-
ers compared to two-family caregivers. Fifty-one percent of the variance in care-
giver burden was accounted for by the variables of older caregiver age, longer 
caregiver working hours, more caregiver physical health problems, higher levels of 
caregiver depressive symptoms, and more patient comorbidities.

Reine [48] starting from the negative consequences of psychiatric disorders on 
caregivers, assessed not only the inherent burden of the psychiatric patient’s symp-
toms (schizophrenia), their behaviour and socio-demographic characteristics, but 
also investigated changes in the home routine, in family or social relationships, in 
work, leisure time, physical health, etc.

The subjective burden concerns mental health and subjective distress among 
family members.

Hence, research has evaluated psychometric scales to assess caregivers’ emo-
tional distress. Among the instruments validated for the research: the Perceived 
Family Burden Scale (PFBS), the Involvement Evaluation Questionnaire (IEQ), and 
the Experience of Caregiving Inventory (ECI). A good approach to this domain can 
be found in the PFBS. It comprises 24 items and the analysis of principal compo-
nents produces two factors (“active” and “passive”), explaining 35% of the vari-
ance, with good consistency and acceptable test-retest reliability. The assessment is 
both objective (presence or absence) and subjective (induced stress). The Behaviour 
Disturbance Scale (BDS) can also be considered, although it is less validated.

Furthermore, the ECI containing 66 items consists of ten factors (eight “nega-
tive” and two “positive”) with good internal consistency. The introduction of two 
positive factors (rewarding personal experiences, positive aspects of the relationship 
with the patient) could form the basis of a useful outcome measure for an interven-
tion to promote caregiver well-being. No instrument is yet available to evaluate 
therapies from the caregiver’s perspective.

Ciakowska et al. [49] evaluated and proposed for research (on caregiver stress) 
the Involvement Evaluation Questionnaire (IEQ). The IEQ is a 31-item question-
naire that is completed by the caregiver. It contains 27 items that can be divided into 
four subscales (domains): tension (nine items), worry (six items), supervision (six 
items), and stress (eight items). Two items are displayed in more than one domain. 
The items are rated on a 5-point Likert scale (never, sometimes, regularly, often, and 
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always). The IEQ has proven to be a reliable instrument to measure consequences 
for caregivers in mental health care.

Beyond psychometric validations, Adelman et  al. [50] sought to delineate the 
epidemiology of caregiver burden; to provide strategies to diagnose, assess, and 
intervene to support caregivers in clinical practice; and to evaluate evidence on 
interventions to avert or mitigate caregiver burden and related caregiver distress. 
Studies on the relationship between demographic and social risk factors and adverse 
outcomes of caregiver burden were reviewed. It was investigated through Ovid 
MEDLINE, AgeLine, and the Cochrane Library.

It was found that risk factors for caregiver burden include being female, low level 
of education, residence with the caregiver, more hours spent with the sick family 
member, depression, social isolation, financial stress, and lack of choice in being a 
caregiver.

A variety of psychosocial and pharmacological interventions have shown mild to 
modest effectiveness in mitigating caregiver burden and associated manifestations 
of caregiver distress in high-quality meta-analyses. Psychosocial interventions 
include support groups or psychoeducational interventions for caregivers of patients 
with dementia (effect size, 0.09–0.23). Pharmacological interventions include the 
use of anticholinergic or antipsychotic drugs for dementia or dementia-related 
behaviours in the recipient (effect size, 0.18–0.27).

Moreover, there are an estimated 5.2 million patients with Alzheimer’s disease 
(AD) in the United States with most receiving care from family and friends 
(Alzheimer’s Association, 2013). A large body of literature shows that the stress and 
burden of providing care for a loved one with dementia can have negative physical 
and mental health effects on family members, particularly spouses [51]. At the same 
time, there is a small body of research that emphasizes the positive aspects of care-
giving that can be protective of caregivers’ health, such as self-efficacy, quality of 
relationship, feelings of accomplishment, enriching events in daily life, and a sense 
of purpose or meaning [52].

 Compassionate Love

From here the concept of “compassionate love” emerges as “an attitude towards the 
other(s), neighbour or stranger or all of humanity; containing feelings, cognitions 
and behaviours centred on caring, tenderness and orientation to support, help and 
understand the other(s), particularly when the other(s) is (are) perceived to be suf-
fering or in need” [53]. Although this concept has been applied to a variety of social 
contexts [52], little is known about how compassionate love is related to the psycho-
logical health of informal caregivers. One exception is a qualitative study of end-of-
life patients and their caregivers that highlighted the importance of compassionate 
love or “compassionate care” during the dying process.

Although existing research with young adults demonstrates that feeling compas-
sionate love for others appears to have more benefits for oneself than receiving 
compassionate love from others [53], compassionate love from caregivers may also 
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benefit the psychological health of caregivers. However, there are consequences. On 
the one hand, compassionate love may reduce the burden of caring for a loved one, 
while on the other it represents increased psychological closeness or empathy, 
which may make caregivers more vigilant about their partner’s suffering and cause 
depression to persist [54]. The fact that compassionate love is not significantly asso-
ciated with a reduction in depressive symptoms is also consistent with theory and 
research indicating that despair is a common reaction to imminent loss.

Then again, data from structured interviews of 142 caregivers (98 wives, 44 hus-
bands) indicate that more depressed caregivers are more likely to treat their spouses 
in potentially harmful ways. However, consistent with hypotheses derived from 
community relations theory, when the pre-illness relationship between caregiver 
and care recipient was characterized by mutual responsiveness to each other’s needs 
(i.e. was more communal), caregivers were less depressed and less likely to engage 
in potentially harmful behaviour. These effects were not attributable to demographic 
factors, amount of care provided, dementia status of the care recipient, or duration 
of the caregiving role [55].

 Apps for Carers

Attempts have been made to support caregivers through modern technology, 
although not always with good results. Despite the potential, no intervention for 
non-professional caregivers delivered via a smartphone app has been shown to pre-
vent depression in caregivers of surgical patients. The aim of the pilot study by 
Otero P et al. [56] was to evaluate the efficacy and feasibility of an indicated depres-
sion prevention intervention for lay caregivers delivered via an app with the addition 
of teleconferencing.

The intervention was administered to 31 caregivers (mean age  =  54.0  years, 
93.5% women). An independent evaluation determined the incidence of depression, 
depressive symptoms, risk of developing depression and variables in the theoretical 
model (positive environmental reinforcement, negative automatic thoughts) at pre-
intervention and post-intervention as well as at 1 and 3 months follow-up. The inci-
dence of depression at 3-month follow-up was 6.5%. There was a significant 
reduction in depressive symptoms (p < 0.001) and in the risk of developing depres-
sion (p < 0.001) at post-intervention and at one- and three-month follow- up. Model 
variables improved significantly after the intervention and were associated with 
post-intervention depressive symptoms. The intervention was more effective in 
caregivers who had a lower level of depressive symptoms at pre-intervention. 
Adherence and satisfaction with the intervention were higher.

The same basis for intervention, significant risk of emotional and physical 
exhaustion of caregivers, informs the study by Ferrè-Grau et al. [57]. The inference 
is that this situation can negatively affect both caregiver and care receiver.

Intervention programmes can help empower non-professional caregivers of peo-
ple with chronic illnesses and develop solutions to reduce the physical and 
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psychological consequences of caregiving. The aim of this study was to evaluate the 
effectiveness of an app-based intervention programme for smartphones to increase 
positive mental health for lay caregivers. The randomized trial lasted 3 months.

A total of 152 caregivers over 18 years of age with a minimum of 4 months expe-
rience as lay caregivers (relatives) were recruited from primary healthcare institu-
tions. Non-professional caregivers were randomized into two groups. In the 
intervention group, each caregiver installed a smartphone app and used it for 
28 days. This app offered them daily activities based on 10 recommendations to 
promote positive mental health. A change in positive mental health, measured using 
the Positive Mental Health Questionnaire (PMHQ), and caregiver burden, measured 
using the 7-item shortened version of the Zarit Caregiver Burden Interview (ZBI-7), 
were the primary outcomes. User satisfaction was also measured.

In all, 113 of the caregivers completed the study. After the first month of inter-
vention, only one factor of the PMHQ, F1-Personal satisfaction, showed a signifi-
cant difference between the groups, but was not clinically relevant (0.96; P = 0.03). 
However, the intervention group achieved a higher mean change for the overall 
PMHQ score (mean change between the groups: 1.40; P = 0.24). The results after 
the third month of intervention showed an increase in PMHQ scores. The mean 
change in PMHQ score showed a significant difference between the groups (11.43; 
P < 0.001; d = 0.82). Significant changes were reported in 5 of the 6 factors, namely 
F5-Problem solving and self-actualization (5.69; P < 0.001; d = 0.71), F2-Prosocial 
attitude (2.47; P < 0.001; d = 1.18), and F3-Self-control (0.76; P = 0.03; d = 0.50). 
The results of the ZBI-7 showed a decrease in caregiver burden in the intervention 
group, although the results were inconclusive. Approximately 93.9% (46/49) of the 
app users indicated that they would recommend the app to other caregivers and 
56.3% (27/49) agreed that an extension of the programme duration would be 
beneficial.

In conclusion, an app-based intervention programme was effective in promoting 
positive mental health and reducing caregiver burden and achieved a wide range of 
user satisfaction. This study provides evidence that app-based intervention pro-
grammes for mobile phones can be useful tools to increase the well-being of lay 
caregivers.

New technologies notwithstanding, many carers reject the psychophysical sup-
port tools available to them. Previous research suggested that the refusal of support 
services may result from an insufficient adaptation of available services to the unmet 
needs of caregivers. The study by Zwingmann et al. [58] investigated the needs of 
226 carers.

Some 505 needs were identified. While caregivers’ refusal rates regarding rec-
ommendations concerning mental health (3.6%), physical health (2.5%), and social, 
legal and financial affairs (0%) were low, caregivers’ refusal rates concerning social 
integration (in particular caregiver support groups) were high (71.7%). Therefore, 
refusals of family dementia caregivers were mainly related to delegation to care-
giver support groups. Caregiver refusals were mainly related to personal caregiver 
factors (n = 66), service-related factors (n = 6), relational factors (n = 1), and other 
factors (n  =  17). Furthermore, the number of caregivers’ refusals was mainly 
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associated with the refusal of caregiver support groups. Thus, caregivers visit sup-
port groups more often when the PwD shows poor skills in the activities of day to 
day life.

Using support groups for caregivers would mean admitting their own inadequacy, 
the emotional and caring failure of the family member most active in the care of the 
chronic patient. Affective emotionality would seem to prevail over an objective 
examination of reality where the human limits of chronic caregiving could also 
represent the references of the caregiver’s mental and physical health.

Finally, an Austrian scale, the Carers’ Needs Assessment for Dementia, is now 
available to measure carers’ needs. The Italian version: CNA-D (iCNA-D) [59].

Milena Zucca et  al. [59] evaluated a sample of 214 volunteer caregivers of 
dementia patients recruited from the Department of Neuroscience, University of 
Turin (Italy). All participants were administered the iCNA-D. The validity and reli-
ability of the instrument were assessed using the Beck Depression Inventory (BDI), 
the Beck Anxiety Inventory (BAI), Symptom Checklist-90 (SCL-90), and the Italian 
version of Zarit Burden Interview (I-ZBI).

The most common unmet need reported for the iCNA-D was “counseling and 
emotional support” (31.5%). This item demonstrates adequate reliability with mod-
erate internal consistency for all iCNA-D “summary scores” (α ≥ 0.75) and a mid-
division correlation greater than 0.80 for two of them. A better understanding of the 
needs of family carers could improve the planning of local services and reduce 
carers’ perception of distress and burden. Just as multidisciplinary intervention that 
takes care of the family system and not only the chronic patient and the caregiver 
could become a therapeutic approach for caregivers and the family system.

 Conclusion

From these observations, it is easy to see how caregivers’ stress and concern about 
the consequences of COVID-19 infection has increased in times of pandemic. This 
is especially so given the perceived threat of contagion to the chronic patient and the 
discontinuity in medical care. About 90% of caregivers reported (in the study by 
Zucca et al. [60, 61]) at least one symptom of stress and almost 30% reported four 
or more symptoms. The most prevalent symptoms were worry about the conse-
quences of COVID-19 on the patient’s health (75%) and anxiety (46%). The main 
risk factors for stress were identified as an adversarial relationship with the patient 
and discontinuity of care, but the caregivers being female, of younger age, lower 
education, and living with the patient also had an impact. The availability of help 
from institutions or private individuals showed a protective effect against feelings of 
abandonment, but a negative effect on the patient’s risk of contracting COVID-19. 
The only protective factor was the level of dementia being mild, which was associ-
ated with a lower risk of feeling isolated and abandoned.
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 Involvement Evaluation Questionnaire (IEQ)

https://novopsych.com.au/assessments/diagnosis/international-trauma- 
questionnaire-itq/

 Burden Assessment Scale (BAS)

https://novopsych.com.au/assessments/diagnosis/international-trauma- 
questionnaire-itq/

 Mental Health Inventory (MHI)

https://novopsych.com.au/assessments/diagnosis/international-trauma- 
questionnaire-itq/

 Worrying Sub-Scale

https://novopsych.com.au/assessments/diagnosis/international-trauma- 
questionnaire-itq/
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Coeliac Disease in Children and Young 
Adults

Marina Di Stefano, Paola Sgaramella, Graziano Barera, 
and Elena Vittoria Longhi

 Introduction

Coeliac disease (CD) is an autoimmune disorder that occurs in genetically predis-
posed individuals who develop an immune reaction to gluten. The disease primarily 
affects the small intestine; however, the clinical manifestations are broad, with both 
intestinal and extra-intestinal symptoms [1]. CD provides a model of an immune- 
based disease with strong genetic and environmental risk factors. The key environ-
mental factor responsible for the development of CD is gluten. Gluten is incompletely 
digested by gastric, pancreatic and brush border peptidases, leaving large peptides 
up to 33 amino acids long. These peptides enter the lamina propria where, in pre- 
disponed people, an adaptive immune reaction occurs, is dependent on deamidation 
of gliadin molecules by the enzyme tissue transglutaminase (TTG), the predomi-
nant autoantigen of CD [2]. Deamidation increases the immunogenicity of gliadin, 
facilitating binding to the HLA-DQ2 or HLA-DQ8 molecules on antigen presenting 
cells. Gliadin peptides are then presented to gliadin-reactive CD4+ cells. During 
this process, antibodies against TTG, gliadin and actin are made through unclear 
mechanism. Almost 100% of patients with CD possess specific variants of the HLA 
class II genes HLA-DQA1 and HLA-DQB1 encoding the alpha and beta chains 
making up the coeliac-associated heterodimer proteins DQ2 and DQ8 expressed on 
the surface of antigen presenting cells. These HLA genes and gluten ingestion are 
quite common in Caucasian people but CD occurs only in about 1% of the popula-
tion, suggesting that other environmental factors besides gluten are probably 
important.
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 CD Main Medical Characteristics

The recognition of the broad clinical presentation of CD has evolved during the last 
decades. It has shifted from the historically classic symptoms of malabsorption in 
childhood to non-classic symptoms, which can be present in childhood or adult-
hood. Classical symptoms of malabsorption seem to be more specific and include 
failure to thrive, weight loss and chronic diarrhoea. The more common, non- classical 
symptoms include iron deficiency, bloating, constipation, chronic fatigue, headache 
and abdominal pain [1, 2] (Table 1).

 Diagnosis

If CD is suspected, total serum IgA and IgA-antibodies against transglutaminase 2 
(TGA-IgA) should be measured. Deamidated gliadin peptide antibodies (DGP-IgG/
IgA) should not be used for initial testing. In patients with low or undetectable total 
IgA concentrations, an IgG-based test (DGP or TGA) should be performed as a 
second step [2]. Patients with positive results should be referred to a paediatric gas-
troenterologist. If TGA-IgA is ≥10 times the upper limit of normal (10 × ULN), the 
no-biopsy diagnosis may be applied, provided endomysial antibodies (EMA-IgA) 
will test positive in a second blood sample. In this case, HLA DQ2-/DQ8 determina-
tion and the presence of overt symptoms are not compelling criteria [2]. In children 
with positive TGA-IgA but with value below 10 × ULN, an upper endoscopy should 
be performed in order to collect at least four biopsies specimen from the distal duo-
denum and one from the bulb. Discordant results between TGA-IgA and histopa-
thology may require endoscopic re-evaluation. Patients with no or mild histological 
changes (Marsh-Oberhuber classification 0/1) but confirmed autoimmunity (TGA-
IgA or EMA-IgA positivity) should be re-evaluated closely during follow-up.

Table 1 Symptoms and signs suggesting CD

Gastrointestinal Chronic or intermittent diarrhoea
Chronic constipationa

Chronic abdominal paina

Distended abdomena

Recurrent nausea and vomiting
Extra-intestinal symptoms Weight loss, failure-to-thrive, stunted growth/ short stature

Delayed puberty, amenorrhea
Irritability, chronic fatiguea

Chronic iron-deficiency anaemiaa

Recurrent aphthous stomatitis
Dermatitis herpetiformis-type rash
Dental enamel defects
Abnormal liver biochemistry

aCommon symptoms

M. Di Stefano et al.
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 Treatment and Follow-Up of CD

The mainstay of treatment of CD remains adherence to a gluten-free diet (GFD). 
Improvement and resolution of symptoms typically occurs within weeks and often 
precedes normalization of serological markers of duodenal villous atrophy [3]. 
Despite its effectiveness in achieving normalization of these parameters in most 
patients, the GFD encounters many difficulties. Gluten-free substitute foods are 
substantially more expensive than their gluten containing counterparts and therefore 
patients with low incomes might be at particularly high risk of non-adherence to the 
diet [4]. The quality of information regarding the gluten-free status of food ingredi-
ents is variable in online resources, which can lead to confusion among patients. 
Potential gluten exposure when travelling or eating in restaurants can be a hazard 
and a source of concern. Social pressures, particularly in adolescence, can also be 
an impediment to strict adherence [5]. Uncertainty regarding the presence of gluten 
in trace amounts in medications and supplements is another concern. Patients with 
newly diagnosed CD should be referred to an expert dietitian, because the GFD 
requires knowledge not only of hidden sources of gluten, but also of healthy gluten- 
free substitute grains that provide adequate fibre and nutrients. Upon diagnosis, 
patients should be tested for micronutrient deficiencies, including iron, folic acid 
and vitamin D. Beyond the initial diagnosis period, traditional medical follow-up 
for coeliac patients consists of regular physician visits to evaluate health, including 
weight and height measurements, dietary adherence and serology (which usually 
normalizes within 2 year of starting the diet). Vit D status should be monitored, and 
possibly the study of bone mineralization should be performed when indicated.

 Transition from Childhood

The Child and Adolescent Health Measurement Initiative estimates that one million 
US children with special health needs make the transition to adult care every year 
[6]. CD is one of the most common chronic disorders in childhood and children with 
CD and constitutes an important part of transition healthcare in the Western world. 
The overall prevalence of CD varies from 0.71% in the USA [7] to as high as 2.9% 
in certain age groups in Sweden [8]. Generally, the transition from paediatric to 
adult care should be a collaborative process involving patients, their parents, the 
physician and the dietician.

Paediatric patients with CD are usually evaluated in specialized centres by teams 
including paediatric gastroenterologists, dieticians and psychologists. In children, 
the delivery of care is mainly family-centred, whereas in adulthood responsibility 
becomes autonomous and dependent upon the needs of individuals. The physical, 
mental, psychosocial and self-control development during transition from adoles-
cence to adulthood is therefore pivotal. Children with a chronic disease may develop 
autonomy later than their peers [9]. Both the family and the adolescent patient 
should be at the centre of transition process, and the clinician’s purpose is to balance 
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parental authority and the adolescent’s need for autonomy. To parents, this means 
stepping back and allowing their adolescent children to make independent deci-
sions. The physician should start a discussion about transition when the adolescent 
is 12–13 years old, develop a transition plan when the child is 14–15, with the actual 
transfer taking place at 18 years of age [6].

 Growth and Puberty

Growth impairment is a known consequence of untreated CD [10] though many 
children with short stature diagnosed with CD in childhood demonstrate good 
catch-up growth [11]. However, catch-up growth may occur more predictably for 
those with a delayed bone age at diagnosis and where growth velocity acceleration 
during the first year of treatment for CD is clear [12]. Untreated CD, or CD diag-
nosed after attainment of adult height, results in shorter adult height than healthy 
controls, particularly among men [13]. Some adolescents and young adults with CD 
will experience a delay in pubertal development and may continue to grow and 
sexually mature beyond the expected age of pubertal completion; the pathophysiol-
ogy is currently poorly understood, but a hormone disregulation could be involved 
[14]. This may have implications for emotional maturity, sexual health and men-
strual regularity. At the time when transition is planned, the paediatrician should 
provide data regarding the patient’s history of physical development and should 
note to the gastroenterologist whether the patient has achieved his or her final adult 
height. It may be advisable to coordinate transition to an adult provider at the com-
pletion of puberty, particularly if paediatric gastroenterologist is still taking care of 
the patient in order to manage growth failure. A bone age X-ray may add informa-
tion in cases of patient’s pubertal delay, to inform growth expectations and timing 
of transition.

 The Actual Transfer of Care

For adult gastroenterologists, CD is also often perceived as a less serious disease 
compared with GI cancer or IBD, and knowledge may be limited with respect to 
complications, diet, inheritance, extra-intestinal manifestations and how to monitor 
patients. The actual transfer can take many forms. In some settings, the paediatric 
and adult gastroenterologists see the patient at the same visit; in others, paediatric 
and adult gastroenterologists meet annually to discuss patients in transition. 
Hopefully, joint transition clinics with paediatric and adult service clinicians can be 
established for information delivery and generating trust in the new physician. 
Structured transitional models and targeted education are important and, in other 
chronic diseases, have been linked to improved care, better health outcome and 
improved health-related quality of life (QoL) [15]. One path to facilitate transition 
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and transfer of care is to create a ‘transition document’, which would allow a smooth 
transfer of individual medical care data. This transition document should be created 
by the paediatrician prior to transfer, containing details and information during fol-
low- up such as serology, anthropometric data, comorbidities and dietary compliance.

Several issue may be discussed during the transition period. Dietary adherence 
and consequences of non-adherence are key components for discussion in a transi-
tion setting. In Europe, adherence to a GFD by children and adolescent varies from 
44% to 97% and accidental transgression are common [16]. Adolescence report 
lower adherence than younger children, particularly at social events. The risk of 
osteoporosis and adverse pregnancy outcome may be big issues in individuals with 
poor adherence [17]. The implementation of a systematic transition policy in CD 
has been limited by a lack of clinical guidelines based on outcome-related research 
and clear and consistent definitions. Models of transition will eventually need to be 
evaluated in randomized controlled trials with clear patient outcome measures. It is 
crucial to know to what extent a well-structured and planned transition will influ-
ence adherence to a GFD, which in CD is imperative for restoration of health and 
well-being.

 Sexuality and QoL

Among the extra-digestive complications associated with CD, unexplained infertil-
ity has been reported since the 1970s. The prevalence of CD among women with 
unexplained infertility is 2.5–3.5%, higher, although not always significantly so, 
than in the control population. To date, it is widely accepted that untreated CD poses 
a risk of miscarriage, low-birth weight babies, and a short breastfeeding period. 
These characteristics can be remediated by a GFD. With regard to a potential patho-
genic mechanism, because CD causes malabsorption of folic acid and other nutri-
ents, this pathway has been proposed to explain unfavourable pregnancy outcomes 
[18, 19].

The psychological aspects of CD should not be underestimated. The feelings of 
deprivation and failure, alongside the burden of an unchanging lifelong diet, remain 
difficult components to accept. Also in social life.

In the time of Covid 19, the scientific literature has also investigated the per-
ceived risk of celiac patients contracting the virus.

Jamie Zhen et al. [20] conducted a survey in ten countries between March and 
June 2020 and collected information on demographics, diet, COVID-19 testing and 
perceived risk of COVID-19 in patients with CD.

Participants were recruited through various coeliac associations and via clinical 
visits and social media. Perception of risk was assessed by asking people whether 
they believed that patients with CD had a higher risk of contracting COVID-19 than 
the general population. Perception of COVID-19 risk was measured according to 
age, gender, adherence to a GFD and comorbidities such as cardiac conditions, 
respiratory conditions and diabetes.
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10,737 patients diagnosed with celiac disease completed the survey.
Specifically, 6019 (56.1%) patients perceived themselves to be at higher risk or 

were unsure as to whether or not they had a higher risk of contracting COVID-19 
than the non-coeliac population.

A higher percentage of patients perceived an increased risk of contracting 
COVID-19 compared with infections in general due to their disease. As a result, 
34.8% reported taking additional precautions against COVID-19.

Members of coeliac associations were less likely to perceive an increased risk of 
COVID-19 than non-members (49.5% vs 57.4%). Being older, male and strict 
adherence to a GFD were all associated with lower perceived COVID-19 risk.

The scientific literature has also investigated other correlations.
Giorgetti et al. [21] showed that CD was more common in subjects with insulin- 

dependent diabetes mellitus than in normal people. The study was conducted on a 
group of 93 diabetic children and adolescents who had undergone determination of 
antigliadin and anti-endomysium antibodies. In the study, the prevalence of CD 
exceeded the data reported in the literature. Hence, immunological screening for 
CD in paediatric T1DM patients is advocated.

A recent study conducted in the US population showed the following prevalence:

• 3–6% in individuals with Type 1 diabetes,
• up to 20% in first-degree relatives of coeliac patients,
• 10–15% among symptomatic cases of sideropenic anemia and
• 1–3% among those with osteoporosis. [22].

Given the prevalence of CD and the impact on patients’ lives, extensive research 
has been conducted in several countries on the following aspects:

 1. dietary compliance
 2. health status including anthropometric data (primarily BMI)
 3. daily habits
 4. perception of QoL and of one’s mental and physical health
 5. any limitations in major social activities
 6. ability to find gluten-free products
 7. mode of supply
 8. comorbidities, including psychiatric comorbidities such as anxiety disorder and 

depression
 9. the relationship with health professionals and
 10. the level of information provided by said professionals [23].

Most of the literature has identified the following [24]:

• SMOKING: present in both sexes in 24%; 4% are occasional smokers and 72% 
on average are non-smokers.

• WINE, BEER AND ALCOHOL: 24% of patients of both sexes habitually drink 
wine, 4% of males and 24% of females say they rarely drink it; 10% of males say 
they drink beer and alcoholic beverages, such as aperitifs vs 9% of females who 
say they drink beer (gluten free) and only 3% alcoholic beverages [25].

M. Di Stefano et al.



9

• MEDICATION: 25% males vs. 48% females take medication.
• Only females, 16%, report taking psychotropic drugs while 12% take drugs for 

osteoarticular disorders (osteoporosis, rheumatic disease), 8% use anti-allergic 
drugs, 4% take drugs for diseases of both the nervous system (Parkinson’s dis-
ease) and the respiratory system (asthma) and 16% take contraceptives. 
Medications against gastrointestinal disorders (reflux and colon disease) are 
taken by 8% of both sexes.

• GFD: It is strictly observed in 90% of females vs. 79% of males. 10% of females 
do not follow the diet because they state that they are not able to “hold back” on 
social occasions vs. 21% of males who in part report not liking the taste of foods 
and find it difficult to buy them [26].

• LEISURE TIME: 71% of men and 58% of women pursue a hobby. 25% on aver-
age of both sexes answered that they do not pursue any hobby (in males 21% 
have no hobby and 4% did not answer). 41% of patients of both sexes had a pet 
in their care.

A study published by Digestive Diseases and Sciences, coordinated by Randi 
Wolf of Columbia University in New York, 2021, showed that CD had a major/
moderate impact on their dating life.

With regard to sexuality however, many patients with CD report reduced sexual 
potency.

Problems related to infertility and oligospermia, on the other hand, are often 
solved with supplements and a GFD, even though the therapy lasts for several 
years [27].

In some patients, low-circulating levels of testosterone and 5- dihydrotestosterone 
were also detected, while the plasma level of luteinizing hormone often appeared 
elevated. These hormonal alterations may explain, in part, the delay in pubertal 
development and the appearance of secondary sexual characteristics observed in 
male patients not receiving any treatment.

CD has also been associated with spontaneous abortions and an increased inci-
dence of intrauterine growth retardation.

Although the pathogenetic mechanism of celiac disease has not yet been clari-
fied, a state of general malnutrition and the deficiency of specific factors such as 
iron, zinc and folic acid are to be considered as one of the causes that can lead to 
miscarriage. Moreover, pregnancy requires a calcium intake moderately higher than 
normal; consequently, bone remodelling becomes more important especially in 
women in whom the diagnosis of CD was made in adulthood, when occult malab-
sorption had already reduced the body’s natural stores [28].

On the other hand, data from the National Social Life, Health, and Aging Project 
have shown that the psychological burden of chronic disease is associated with the 
sexual frequency and sexual dysfunction for men (N = 893) and women (N = 641). 
The results indicate that CD induces lubrication problems for women and orgasm 
problems for men. Especially among elderly patients. [23].

The GFD and consequent proper nutrition can help sexuality. Scientific literature 
reports that 18% report low interest in sex, compared with 13% in the GFD group 
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and 11% in the “transitional” GFD group. Specifically, it is impossible to kiss some-
one wearing gluten-containing lipstick without getting risk of falling sick if you 
have celiac disease, and it is wise to ask a partner who eats gluten (or drinks beer), 
to brush his or her teeth before kissing. Women suffer from a wide range of repro-
ductive disorders related to celiac disease, including an increased risk of infertility, 
miscarriage and other pregnancy problems. Although much less research has been 
done to document the reproductive health effects of celiac disease on men, the few 
studies available indicate that male infertility is higher among undiagnosed 
celiac men.

 Conclusion

Every patient with CD must face a process of self-learning about his or her own life: 
not only from a nutritional point of view, but also in terms of intimacy, social rela-
tionships and in not being held back by the limitations of the disease. “Familiarizing 
oneself with CD appears to be a path of progressive growth, where every apparent 
difficulty (in diet, sexuality, health) can become a <difference> to be highlighted 
and given the proper attention so that the individual does not feel marginalized and 
in a state of constant underestimation of their psychophysical abilities”. Consistency 
in diet as well as in self-care, hobbies, social relationships and interaction with peers 
can make the therapeutic discipline that CD imposes less painful. The communica-
tion between the specialists and the patient can contribute greatly to a more durable 
therapeutic contract and less risk of drop-off.
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Breast Cancer

Emilia Marrazzo, Chiara Annunziata Pasqualina Anghelone, 
and Elena Vittoria Longhi

 Introduction to Chronic Disease

Breast cancer is currently the most diagnosed cancer in the female population, with 
a prevalence of 1 in 8 women.

Advances in knowledge of tumor biology such as the role of HER2, the estrogen- 
progestin receptors, the degree of differentiation, the proliferation index, the pres-
ence or absence of lymphovascular invasion have made it possible to reduce the 
prognostic value of the size of the tumor and the number lymph nodes involved 
which, while remaining important data, must be integrated with the biological 
parameters of the neoplasm itself within a multidisciplinary multi-specialist 
approach and in dedicated centers (BREAST UNIT).

The mammography screening programs implemented throughout the country 
have allowed an increase in early diagnoses in asymptomatic women, young and 
old, and therefore suitable treatments that are less and less demolishing, respecting 
the female anatomical functionality and oncological radicality.

Several factors come into play in the risk of getting breast cancer [1–6].

• Age: the risk increases with increasing age, probably this could be linked to the 
continuous and progressive endocrine proliferative stimulus that the mammary 
epithelium undergoes over the years combined with the progressive damage of 
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DNA and the accumulation of epigenetic alterations with alteration the balance 
of expression between oncogenes and suppressor genes.

• Reproductive factors: long duration of the fertile period, with an early menarche 
and a late menopause and therefore with a longer exposure of the glandular 
 epithelium to the proliferative stimuli of the ovarian estrogens; nulliparity, a first 
term pregnancy after 30 years, failure to breastfeed.

• Hormonal factors: increased risk in women taking hormone replacement therapy 
during menopause, especially if based on synthetic estrogen-progestagen with 
androgenic activity and for a long time.

• Dietary and metabolic factors: high consumption of alcohol and animal fats and 
low consumption of vegetable fibers, obesity and metabolic syndrome.

• Previous radiotherapy (at the thoracic level and especially if before the age of 30) 
and previous dysplasias or breast neoplasms.

• -Familiarity and heredity: although most breast cancers are sporadic forms, 5% 
-7% are linked to hereditary factors, 1/4 of which are determined by the mutation 
of two genes: BRCA-1 and BRCA-2. In women with BRCA-1 mutations the risk 
of getting breast cancer is 65% and in women with BRCA-2 mutations 40%.

 Main Tools for the Diagnosis of Breast Cancer

Women in the 40–50 s age group: X-ray mammography should be performed with 
an interval of 12–18 months integrated with bilateral breast ultrasound. The two 
exams are completed, reaching an accuracy index of about 98%.

The X-ray mammography used as a screening test has shown to reduce the rela-
tive risk of mortality from breast cancer in most of the randomized studies and is 
therefore still considered the most effective screening test. It is also useful in per-
forming stereotaxic biopsy in selected cases.

Bilateral breast ultrasound alone is not considered a diagnostic screening method. 
Recommended in young women with prevalent glandular parenchyma, in women at 
high risk in association with other methods (breast MRI), as a mammography com-
pletion exam, as a guide for fine needle aspiration or needle agobiopsy.

 Main Medical Characteristics of Breast Cancer

In relation to the histopathological characteristics we distinguish [7]:

• ductal carcinoma, in situ (DCIS), is a pre-invasive lesion that, in the absence of 
treatment, has the potential to evolve towards a form of invasive carcinoma

• invasive or infiltrating carcinoma (IDC) of the non-special histotype type (NST), 
commonly known as ductal carcinoma of the type not otherwise specified, repre-
sents the most frequent histotype among invasive breast carcinomas (70–80%)

• the infiltrating lobular carcinoma (ILC) more often multifocal or multicen-
tric (5–15%)
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• other less frequent types (tubular, cribriform, mucinous, etc.)

Breast cancer is a heterogeneous disease. In relation to the biological profile we 
distinguish [8]:

• Luminali A: positive hormonal receptors, negative HER2 and low proliferative 
activity (of which some special histotypes such as tubular carcinoma, classic 
lobular carcinoma frequently belong). Luminal A breast tumors are represented 
by tumors with positive estrogenic receptors, with positive progestogen recep-
tors with a positivity value greater than 20%, with negative HER2 and low Ki67

• Luminali B/HER2 negative: hormonal receptors positive, HER2 negative and 
high proliferative activity (ki67 > 20%);

• Luminali B/HER2 positive: hormone receptors positive, HER2 overexpressed 
(score 3+ of immunohistochemical reactions) or amplified, any proliferative 
activity value;

• HER2 positive (not luminal): HER2 overexpressed (score 3+) or amplified (FISH 
or other methods) and both negative hormone receptors

• Triple-negative: absence of hormone receptor expression and negativity of HER2

 Main Surgical Treatments

 DCIS

In the ductal carcinoma in situ, as IDC, the choice of surgery is conditioned by the 
extent of the disease and the size of the breast. The procedure of choice, when pos-
sible, is the quadrantectomy followed by Radiotherapy [9].

Mastectomy (nipple sparing as first choice) remains indicated if the disease is too 
extensive to have negative margins, to be conservatively resected with a good aes-
thetic result, or in case of contraindications to radiotherapy. If blood nipple dis-
charge occurs then it is recommended skin sparing mastectomy. Sentinel lymph 
node biopsy is only indicated after mastectomy.

Systemic adjuvant therapy is not recommended.

 IDC/ILC

In patients with invasive carcinoma, where possible, conservative surgery [10] asso-
ciated with whole breast irradiation or nipple sparing—skin sparing mastectomy—
are the first choice treatment.

The type of surgery (radical vs conservative surgery) depends on the site and the 
tumor/breast size ratio, the mammographic characteristics, the patient’s preference 
and the presence or absence of contraindications to radiotherapy. Where possible, 
conservative surgery is preferable, even through more extensive resections and recon-
struction with oncoplastic techniques, if necessary, to ensure a good aesthetic result.

Breast Cancer
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After mastectomy, however, plastic reconstruction in one or double time with 
expander or prosthesis is currently recommended, with satisfactory aesthetic results 
and less psychological impact on the patient.

The sentinel lymph node biopsy is considered the standard of treatment for 
patients with clinically negative lymph nodes or with negative needle biopsy.

Axillary dissection (AD) is indicated:

• with clinically pathological axillary lymph nodes, confirmed by pre-operative 
positive needle biopsy

• in the presence of a positive sentinel lymph node with macrometastasis on 
extemporaneous histological examination. In this case, the AD can be omitted if 
the patient is enrolled in specific clinical trials or in the presence of local or sys-
temic contraindications or if she refuses axillary dissection [11–13]

• if the sentinel lymph node is not found
• in T4 tumors and inflammatory carcinoma

 Main Non-Surgical Treatments

All the patients are discussed in a multidisciplinary meeting between breast sur-
geon, oncologist, radiotherapist, radiologist, pathologist and breast nurse.

Radiotherapy treatment is recommended after conservative surgery and in case 
of axillary metastatic nodes (more than four metastatic nodes) because it reduces 
the risk of local recurrence and mortality.

Medical therapy is chosen based on the biological characteristics of the carci-
noma. It includes endocrine therapy and/or chemotherapy.

Hormone therapy [14] is indicated for all patients with hormone-responsive infil-
trating tumors, meaning for them the presence of at least ER-positive (≥1%) or 
PgR-positive (≥1%), based on the patient’s menopausal status; it is not indicated in 
tumors with negative hormonal receptors (ER and PgR negative: <1%).

In premenopausal women: therapy with tamoxifen 20 mg/os/day for 5 years with 
or without ovarian suppression taking into account the risk of disease recovery of the 
individual patient, risk assessed in relation to patient characteristics (age) and tumor.

In postmenopausal women: hormone therapy with aromatase inhibitors for 
5 years or tamoxifen for 2 years followed by x aromatase inhibitors 3 years.

Chemotherapy is used for both neoadjuvant and adjuvant treatment; the choice is 
always based on the size of the tumor, the presence or absence of pathological 
lymph nodes and the biological characteristics of the carcinoma, the patient’s age 
and performance status.

In patients with operated breast cancer candidates for adjuvant or neoadjuvant 
chemotherapy treatment, polychemotherapy should be considered, as compared to 
monochemotherapy, it has an advantage in DFS and OS [15].

According to reports in the meta-analysis EBCTCG of 2012 (Early Breast 
Cancer Trialists’ Collaborative Group) [16], it is possible to classify the 
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polychemotherapy regimens available for breast cancer regimens in first, second 
and third generation.

First generation regimens: based on the combination of cyclophosphamide, 
methotrexate, fluorouracil (CMF) which, if administered × 6–12 cycles, reduce the 
risk of recurrence at 10 years by 30% and overall mortality by 16% if adminis-
tered × 6–12 cycles. They are little used today.

Second generation regimes: these are regimens containing anthracyclines. These 
schemes are on average more effective than first generation schemes. There are 
several regimes:

• EC × 4 cycles, mostly used in patients at moderate risk of recovery. These regi-
mens are substantially equivalent to CMF in terms of therapeutic efficacy but 
have a different toxicity profile, inducing less gonadal toxicity but greater alope-
cia and cardiotoxicity;

• FEC/CEF; FAC/CAF usually administered for 6 cycles.

These regimens are more effective than CMF, producing a further 11% reduction 
in risk of recurrence and 16% mortality.

Third generation regimens: include regimens containing anthracycline and tax-
anes administered sequentially (AC/EC/FEC × 3–4 cycles followed by taxane) or in 
combination (TAC/TEC). These regimens are on average higher than those of the 
second generation and produce a further reduction in the risk of recurrence by 16% 
and death by 14%.

In recent years, immunotherapy with monoclonal antibodies (e.g. Trastuzumab) 
has also been used in patients with Her2 overexpression. The duration of the adju-
vant trastuzumab should be 1 year [17–20].

 Sexuality and Quality of Life

There is no doubt that the impact of the diagnosis of breast cancer affects female 
body image, the relationship with the partner and changes in pleasure during inti-
macy. There is no doubt that the impact of the diagnosis of breast cancer conditions 
women’s body image, the relationship with the partner and changes in pleasure dur-
ing intimacy.

A study by Natalie Malone et al., using a sample of 153 women, investigated for 
the first time the emotional and intrapsychic feelings regarding the perception of 
sexuality after breast cancer: sadness, anhedonia, sexual pain (depending on age) 
and the state of the relationship with the partner.

The results indicated significant differences in the cognitive and emotional 
responses of younger, single women to sexual pain compared with older, coupled 
women. Qualitative responses revealed that women engage in several proactive cop-
ing strategies to mitigate their sexual pain, including non-penetrating activities, 
foreplay, arousal-enhancing tools and increased verbalization with their partner 
regarding spontaneous wants and desires. [21].
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Yet within the clinical setting, most health professionals fail to address sexuality 
and feel more comfortable focusing on treatment outcomes, such as the manage-
ment of treatment side effects [22]. Perhaps, this is due to the fact that many health 
professionals feel uncomfortable asking patients questions about sexuality (past and 
present) after cancer treatments and surgery, often citing lack of knowledge about 
the topic.

Here the sexologist often has carte blanche: it is a pity that the treatment process 
is not always shared between the sexologist, the oncologist and the surgeon right 
from the initial diagnosis. By contrast, a sexological anamnesis could anticipate 
problems of complementation or abandonment by the partner or family members in 
the post-surgical phase or during chemotherapy protocols.

This is especially true if the breast cancer diagnosis is a recurrence or follows the 
cancer treatment of another family member (parent, sister, brother).

There is no doubt, however, that physical changes for a woman are significant: 
foremost, the tightening of the labia, the exposure of the clitoris, altered sensitivity 
and involuntary contractions after orgasm. Vaginal tissue becomes thinner, drier and 
more fragile. In addition to a reduced amount of natural lubrication and a shortening 
of the length and width of the vagina, libido may decrease, often exacerbated by the 
pain related to a poorly lubricated vagina and a decrease in the intensity and speed 
of the sexual response [23].

This is a subjective situation which is very complex for any woman to compre-
hend, experience and accept. All the more so because the partners of patients are 
often unprepared. They avoid touching their partner, some of them as a precaution 
(‘I don’t want to accidentally hurt you’’) sleep in another room. They avoid watch-
ing their partner in the shower. Sexual initiative is mostly left to the woman and 
intimacy is often reduced to emotional acceptance and passion. The erotic aspect 
disappears and the female partner reports feeling <different>, less feminine and not 
at all seductive [24].

What of single women?
Seeking new relationships after a breast cancer diagnosis can be a stress factor 

for single women. Very little has been written about supporting single women, 
women separating from their partners after a cancer diagnosis and women enter-
ing new relationships after breast cancer management. Single women may fear 
that a potential partner will reject them, either because of the physical changes 
they have undergone following breast cancer treatment, or because of the fear of 
a recurrence. It is often difficult for single women to know when to disclose a 
prior breast cancer diagnosis or to share their fears or health concerns with a new 
partner [25].

And single women often change partners.
This is no less true of patients in same sex relationships. They often feel com-

pelled to love in secret and are often forced to face their own fear of a relapse alone.
Either out of shame or modesty, fear of not being accepted or fear of criticism 

and judgment. They often then step back in their relationship with oncologists and 
surgeons, in order to assign to their families a greater authority in the management 
of primary care.
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There is more [26].
Chemotherapy often causes stomatitis and intermittent vaginal irritation (during 

and for several weeks after treatment). Not to mention premature menopausal symp-
toms such as hot flushes, reduced libido, vaginal and vulvar dryness and atrophy.

 Conclusion

These symptoms are reported by patients to be much more intense than those 
reported by naturally menopausal women. In induced menopause, the vaginal 
mucosa will remain thin and fragile and be easily irritated during and after sexual 
intercourse [27].

Furthermore, women over 35 are more likely to have a permanent menopause 
after chemotherapy (particularly alkylating agent therapy) than younger women 
who have a higher number of oocytes.

The diagnosis of breast cancer encompasses the clinical, care and enhancement 
process of the patient during and after surgery, chemotherapy and cosmetic surgery. 
The fear of recurrence is always present in the psyche of patient. Healthcare profes-
sionals can include family members and partners in the healing process. Care should 
be a joint process between the healthcare system, the rehabilitation system and the 
family systems of reference. In this respect, the sexologist can be a facilitator of the 
relationship between the systems, shaping an honest process between the parties.
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Prostate cancer represents the most common malignancy in males [1, 2] and its 
incidence increased in the last decades due to the introduction of the prostate- 
specific antigen (PSA) as valuable test for early diagnosis and screening. The large 
majority of prostate cancer is diagnosed in patients with 65 years or more of age and 
is associated with risk factors like ethnicity and family history.

Prostate cancer is classified in risk classes according to National Comprehensive 
Cancer Network guidelines [3]. Very low risk includes stage T1c, Gleason 
score ≤  6, PSA  <  10  ng/mL, fewer than three prostate biopsy cores positive, 
≤50% cancer in each core, and PSA density <0.15 ng/mL/g. Low-risk patients 
have T1–T2a disease, Gleason score ≤ 6, and PSA < 10 ng/mL. Intermediate risk 
is characterized by T2b–T2c or Gleason score 7 or PSA 10–20 ng/m. High-risk 
patients have diagnosis of T3a disease or Gleason score 8–10 or PSA > 20 ng/
mL. Recently, the International Society of Urological Pathologists released new 
guidelines and a revised grading system, called the ISUP Grade Groups. The 
ISUP Grade group specifies five grades, from 1 through 5 and differentiate favor-
able (Gleason score 3 + 4) from unfavorable (Gleason score 4 + 3) intermediate 
risk prostate cancer.
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 Treatment Options

Treatment options for prostate cancer depend on the stage of disease. For localized 
prostate cancer, curative management includes nowadays both surgery and radio-
therapy, in the form of external beam or brachytherapy, and in case of low-risk dis-
ease also actives surveillance. In a recently published randomized trial conducted by 
Hamdy et  al. [4] including 1643 patients, after a median follow-up of 10  years, 
surgery and radiotherapy were associated with lower incidences of progression of 
disease compared to active monitoring. Moreover, no difference was observed in 
patients’ survival between surgery (0.9 per 1000 person-years; 95% CI, 0.4 to 2.2) 
and radiotherapy (0.7 per 1000 person-years; 95% CI, 0.3 to 2.0) approaches.

External beam radiotherapy is considered an effective option for low- and 
intermediate- risk prostate cancer, but also in the setting of high-risk disease, alone 
or in combination with androgen deprivation therapy. Irradiation of prostate cancer 
includes the whole gland due to the risk of multifocal disease and also the seminal 
vesicles in the presence [5] of one or more risk factor (PSA > 10, Gleason ≥7, >T2a) 
or more than 15% of risk of infiltration according to Roach’s formula [6] that is 
PSA + ([Gleason score − 6] × 10).

Lymph node irradiation in clinically node negative prostate cancer continues to 
be debated. To date, three randomized trials have been published comparing elective 
whole pelvic irradiation vs prostate only radiotherapy. The RTOG 77–06 trial [7] 
included 445 patients and didn’t show any difference between the two treatment 
arms in terms of disease control and overall survival. The four arms RTOG 94-13 
trial [8] showed no benefit from pelvic irradiation after a median follow-up of 
6.6 years. Also the more recent GETUG trial [9] did not demonstrate difference 
between the two arms. However, all this studies were conducted with old radio-
therapy technique and different treatment volumes compared to modern standards.

Radiotherapy provides lethal DNA double-strand breaks to the tumoral cells 
with a total dose of about 80 Gy delivered with daily fraction of 1.8–2.0 Gy, 5 days 
per week. Conventional fractionation has been widely used in the last decades, and 
at the beginning of the twenty-first century saw the implementation of intensity 
modulated radiation therapy (IMRT) as an highly conformal technique able to opti-
mize the shape of the dose distribution reducing the dose to the healthy tissue. 
Kupelian et al. [10] demonstrated a benefit from the use of IMRT compared to 3D 
conformal radiotherapy (3DCRT), with a significant reduction of acute rectal toxic-
ity (p  =  0.002). Later in 2007 Vora et  al. [11] increased the curative dose from 
68.4  Gy of 3DCRT to 76.5  Gy of IMRT and observed an improvement in 
biochemical- recurrence-free survival at 5  years (74.1% vs. 60.4%, p  <  0.0001) 
without any significant increase in toxicity rates.

This radiotherapy technical evolution paved the way for hypofractionation studies 
with the aim of delivering a higher biological equivalent dose (BED) in a shorter time 
along with a potential improvement in patients’ outcome. The rationale at the bases of 
this hypothesis is related to the radiobiological aspects of prostate cancer. Considering 
that the sensitivity of tissues to a radiotherapy fractionation is expressed by the α/β 
ratio, the literature suggests that prostate cancer is characterized by a low α/β ratio, 
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ranging from 1 to 2 Gy [12]. This information translates into a high sensitivity of 
prostate cancer to larger dose per fraction compared to other tumors. The recently 
published HYPRO [13] and PROFIT [14] trials compared moderate hypofraction-
ation (daily dose of 3 and 3.4 Gy) with conventional fractionation and demonstrated 
good results in terms of disease control and mild pattern of toxicity. The randomized 
CHHiP trial confirmed with 5-year follow-up that hypofractionated radiotherapy with 
60 Gy in 20 fractions is non-inferior to conventional 74 Gy in 37 fractions [15].

More recently, extreme hypofractionation (use of maximum 5 fractions) in the 
form of stereotactic body radiation therapy (SBRT) has been investigated in several 
phase I-II studies [16, 17] and demonstrated favorable results in terms of toxicity 
compared to conventional fractionation and moderate hypofractionation [18, 19]. 
SBRT is nowadays clinically adopted for the management of low- and intermediate- 
risk prostate cancer [20].

Radiotherapy for prostate cancer is commonly well tolerated, although some tox-
icity related to bladder and rectal alteration could appear in the acute setting. Most 
common acute symptoms are tenesmus, urinary urgency, nocturia, and dysuria. 
Less frequent are late side effects, with only 0 to a maximum of 10% of patients 
reporting moderate or severe gastrointestinal or genitourinary toxicity [21].

Compared to prostatectomy, radiotherapy seems to be less impacting on urinary 
continence and sexual dysfunction. Always according to the PROTECT trial [4], the 
percentage of men reporting firm erections were 17% in the prostatectomy group, 
27% in the radiotherapy group, and 30% in the surveillance group, while the use of 
pads was 17% in the prostatectomy group, compared with 8% in the surveillance 
group and 4% in the radiotherapy group.

Moreover, incidence of toxicity from prostate radiotherapy has been improved 
by the adoption of Image guidance (Image guided radiation therapy or IGRT). With 
this use of advanced imaging, radiation oncologist can precisely see the position of 
the prostate just before the irradiation and during the dose delivery with systems of 
real-time tracking. This is important as the prostate can move or rotate by as much 
as centimeter, depending on how full bladder and rectum are, or from the passage of 
air in the bowel. Daily imaging ensures a safe dose delivery on the target with spar-
ing of healthy structures and therefore reducing the side effects.

Radiotherapy can be a useful treatment also in the post-operative setting. 
Biochemical recurrence is a common event after prostatectomy in patients with risk 
factors such as infiltration of the prostate capsule or seminal vesicles, positive lymph 
nodes, or positive surgical margins [22–24]. Radiotherapy can be delivered just 
after surgery as an adjuvant treatment or as salvage radiotherapy in case of persist-
ing or rising PSA values. In men with aggressive prostate cancer, the role of adju-
vant versus early salvage radiotherapy was historically investigated in three 
randomized clinical trials [25–27]. All the studies demonstrated an improvement in 
progression-free survival with immediate radiotherapy over salvage treatment, but 
not on overall survival according to the meta-analysis conducted by Shaikh et al. 
[28]. However, in 2020, the prospectively planned systematic review and meta- 
analysis [29] including 2153 patients treated between 2007 and 2016 suggested that 
adjuvant radiotherapy does not improve event-free survival and early salvage treat-
ment would seem the preferable treatment option.

Prostate Cancer and Radiotherapy
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 Quality of Life and Sexuality

Prostate cancer treatments have different impacts on patient quality of life and func-
tion. The magnitude of difference between treatment-related adverse effects may be 
important to patients when choosing therapy.

The most extensive study on these issues is by Tsz Kin Lee [30]: the author pro-
posed a systematic review of articles in English including the use of the Expanded 
Prostate Cancer Index Composite (EPIC), the questionnaire that measures the qual-
ity of life of patients with prostate cancer. The baseline data are: bowel, urinary, and 
sexual symptoms. It appears that post treatment, surgical patients had a better bowel 
quality of life as well as less urinary incontinence. Radiotherapy patients had more 
severe incontinence with anal irritation. Sexuality resumed earlier with surgical 
treatment than with radiotherapy.

The study by Zhou [31] investigated the association of overall and disease- specific 
survival with the five standard treatment modalities for prostate cancer (CaP): radical 
prostatectomy (RP), brachytherapy (BT), external beam radiation therapy (EBRT), 
androgen deprivation therapy (ADT), and no treatment (NT) within 6 months of CaP 
diagnosis. The study population included 10,179 men aged 65 years and over with 
an incidence of CaP diagnosed between 1999 and 2001. Using the linked Ohio 
Cancer Incidence Surveillance System Medicare, clinicians analyzed overall and 
disease-specific survival up to 2005 among the five clinically accepted therapies.

The disease-specific survival rates were 92.3% and 23.9% for patients with 
localized disease compared to those with distant disease at 7 years, respectively.

However, this is not all. A recent study by Guan Ting [32] investigated how dis-
ease uncertainty negatively affected patients’ physical well-being (P < 0.001) and 
mental well-being (P < 0.05). Kurita and colleagues had already found, years ear-
lier, that avoidant coping strategies fully explained the effects of disease uncertainty 
on non-somatic depressive symptoms and emotional well-being [33].

However, in Ting’s study, men with prostate cancer report high levels of distress 
such as uncertainty, both at diagnosis and over time, regarding different treatment 
options, even though all treatments show substantial risk of physical disability.

This shows how the diagnosis and treatment of cancer is a stressful experience 
and uncertainty about the disease is itself a source of great stress. Added to this is 
the strain of adhering to protocols prior to radiotherapy such as the use of drugs to 
cleanse the bowels before each session, asthenia, and anal burning [34]. In many 
patients, the possibility of further “androgenic deprivation” after radiotherapy mod-
ifies, in no small way, the patients’ virility, their motivation in life, their social role, 
the balance between partners, their relationships with their own bodies, and their 
relationship in general with the opposite sex.

Furthermore, Susan Bergius’ study [35] observed patients with prostate cancer 
(PC) undergoing active surveillance (n  =  226), radiotherapy (n  =  280), surgery 
(n = 299), or hormone treatment (n = 62), who answered the 15-dimensional (15D) 
generic HRQoL questionnaire at the time of diagnosis, were followed up 3, 6, 12, 
and 24 months later.
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Results: HRQoL was stable during the first 2 years after diagnosis in all treat-
ment groups, except for patients treated with hormone therapy. Overall survival 
within 6.5 years of follow-up was 84.4%. The number of QALYs (Quality Adjusted 
Life Years) experienced during the 2-year follow-up was comparable in the active 
surveillance (1790), surgery (1784), and radiation groups (1767), but significantly 
lower in the hormone therapy group (1665).

The study by Groarke [36] also showed that the quality of life of prostate cancer 
patients is affected by stress and the constant threat to male identity (from cancer 
treatments).

A total of 204 men aged 44–88 years (M = 65.24 ± 7.51) who had been diag-
nosed with localized prostate cancer within the previous 5 years were recruited. The 
measures used included the Perceived Stress Scale, the Cancer-Related Masculine 
Threat Scale, and the Conor-Davidson Resilience Scale. An online survey model 
was also utilized. The patients’ perceived stress accounted for 26–44% of variance 
on quality of life and adjustment indices, with high stress associated with low mood 
and poor quality of life accompanied by asthenia, depression, insomnia, and hypo-
active sexual desire.

Moreover, the study by Beckendorf [37], first in 1996 and later in 2020, assessed 
the sexual function before and after definitive irradiation for the treatment of pros-
tate cancer in 67 patients (average age 68 years) treated in five radiotherapy depart-
ments and assessed with repeated questionnaires on their libido, arousal, frequency, 
and quality of intercourse and sexual satisfaction.

Interviews were conducted before radiotherapy and at the end of the first year 
after treatment. Sixty-three patients were married and 50 had a sexually active rela-
tionship. Forty-six patients presented with another medical condition or treatment 
that could induce sexual dysfunction. Before radiotherapy, 40 patients were sexu-
ally active, reporting good to acceptable relationships.

Between 10 and 24 months after the end of radiotherapy, no disease progression 
was observed and PSA levels remained elevated in only two patients. Sexual func-
tion was preserved in 67% of patients, although only 50% observed no change. The 
functional prognosis seemed to be related to the initial frequency and quality of 
intercourse; more than three times a month, the prognosis remained good, less than 
three times a month was considered inauspicious. The patient’s age was a predictive 
factor for the frequency of intercourse.

 Conclusions

Several causes of impaired sexual function may be associated and may change over 
the long term. Not without the anamnestic and sexual assessment of the partner, the 
conditioning of a partner who is younger than the patient, or a woman with a previ-
ous oncological diagnosis, or a partner who is menopausal, cardiopathic, diabetic, 
etc. will be different.
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Female genital cancers consist of neoplasms with different characteristics for age of 
incidence, frequency, symptoms, aggressiveness, and prognosis. Each neoplasm is 
characterized by a specific molecular pattern that makes it particularly sensitive to 
chemotherapy or radiation therapy, so the combination of various therapies (sur-
gery, chemotherapy, hormone therapy, radiotherapy, and brachytherapy) is specific 
for every neoplasia (Fig. 1).

Gynecological cancers affect women of different ages. Cervical cancer (CC) 
may already be present in young women in their third decade of life, while ovarian 
or endometrial tumors occur, most frequently, in patients over 75 years of age. 
Clearly related issues, such as impairment of fertility, changes in hormone pro-
duction, and sexual disorders, have different levels of impact in women at the 
extremes of age. The chronic tissue changes induced by therapies therefore cause 
variable deteriorations in the quality of life depending on the age and organ 
affected.
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Fig. 1 The therapeutic options in gynecologic oncology. Surgery (a), Chemotherapy (b), 
Radiotherapy (c)

 Endometrial Cancer

Endometrial cancer (EC), commonly referred to as uterine cancer, is the most com-
mon female genital cancer in the Western world and represents the fourth most 
frequent female cancer in women. The trend in the incidence of the disease was 
stable in the past but has increased since the 1980s. EC is generally present in post- 
menopausal women and has a peak incidence between 50 and 70 years of age. In 
4% of cases, it occurs in women under the age of 40, who may not have completed 
their reproductive programs [1, 2].

EC has an important association with environmental risk factors: obesity, arterial 
hypertension, and fat-rich diet are responsible for increased estrogen production, 
which is the main cause of type I neoplasms. Type I neoplasms are 
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hormone- dependent and account for 80–90% of cases; they are less aggressive, 
slower- growing, and better-prognosis cancers (5-year overall survival: 85%). Type 
II cancers are present in 10–20% of cases, are not linked to known risk factors, and 
do not present slow-developing pre-tumor forms (atypical hyperplasia). They have 
a higher frequency of advanced stages and a higher mortality (overall 5-year sur-
vival: 45–55%) [2]. A new classification has recently been introduced following the 
work of the Cancer Genome Atlas Research Network (TCGA) which identifies four 
risk classes (1. POLE ultramutated; 2. Hypermutated MSI; 3. Copy number low; 4. 
Copy number high) and will form the basis for selecting therapies in the coming 
years [3].

Hormone therapy is a risk factor for EC; treatment with estrogen without the 
addition of progestins to mitigate the symptoms of menopause leads to a twofold to 
tenfold increased risk [4]. Treatment with tamoxifen, a partial estrogen agonist also 
used as adjuvant therapy for breast cancer, causes an increased risk of EC. On the 
contrary, the use of estro-progestins for contraceptive purposes reduces the risk by 
50% and the protective effect lasts for more than 20 years after the end of therapy. 
EC is associated with Lynch syndrome, which also involves an increased risk of 
cancer of the colon, breast, and ovaries [5].

No screening programs for the female population are available for this neoplasia. 
The symptoms that most frequently lead to diagnosis are the presence of atypical 
bleeding from the vagina, especially in menopausal women. The disease is rarely 
asymptomatic. The diagnosis of EC is obtained with transvaginal ultrasound, which 
evaluates endometrial thickness (suspected if >5 mm in post-menopause) and endo-
metrial biopsy, usually performed during a diagnostic hysteroscopy [6].

The treatment of EC is generally surgical and consists of the removal of the 
uterus, ovaries, and regional lymph nodes. Recently, the sentinel lymph node tech-
nique has been proposed, which removes only the first draining lymph node; the 
technique is reliable and significantly reduces the morbidity caused by the removal 
of a large number of lymph nodes [7] (Fig. 2). Generally, surgery is performed with 
minimally invasive techniques (laparoscopy or robotics) resulting in improved aes-
thetic results and functional recovery. In rare cases, the use of laparotomy is still 
necessary, especially for patients who have undergone several abdominal proce-
dures and in advanced stage disease. Adjuvant therapies (radiotherapy or chemo-
therapy) are established based on risk factors assessed after surgical pathological 
staging. Therefore, patients are divided into low, intermediate, and high risk of 
metastasis. In the case of lymph node metastases or particularly aggressive tumor 
histological types (serous histotype), patients receive platinum-based chemotherapy 
and external radiotherapy. In “fragile” women due to poor health conditions and/or 
advanced age, surgery is not performed, and external radiotherapy is offered with 
satisfactory results. Finally, in young women, with small tumors, with non- 
aggressive histological characteristics, a hormone-based therapy can be performed 
(often by means of intrauterine device with local progestins release) with the aim of 
preserving the uterus and allowing for a possible future pregnancy [8].

Cancers of the Female Genital Tract
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Fig. 2 The sentinel lymph node technique by robotic surgery. Sentinel pelvic lymph node observed 
by means of high resolution camera (a) and with indocyanine green fluorescence detection (b). The 
procedure is performed with the use of the Robotic Surgical System (da Vinci™ surgical sys-
tem) (c, d)

 Cervical Cancer

Cervical cancer (CC) is the second most common cancer among women in many 
developing countries. In Western countries, the frequency is very low due to screen-
ing programs (pap tests, HPV tests) that detect pre-tumoral forms. This cancer has 
a maximum incidence in women between 40 and 65 years, but it can also occur in 
young women (incidence of 4.5 per 100,000 women between 20 and 30 years). Risk 
factors are genital infections, early sexual activity, high number of partners, ciga-
rette smoking, and low socio-economic status. Human papillomavirus infection 
(HPV) plays a crucial role in the development of cancer; virus DNA is present in 
cancer cells in 99.7% of cases. HPV infection is widespread in 80% of the popula-
tion, but the virus is cleared by the immune system in 80% of cases within 1–2 years 
of first contact. The persistence of the virus and the presence of associated risk fac-
tors (other sexually transmitted infections, immunodepression, and use of estro- 
progestins) may induce the onset of CC [9].
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Screening for CC is based on a cytological examination (pap smear test); the high 
reliability of the test, the low cost, and the high compliance by patients, makes it the 
ideal screening test to detect dysplasia and thus reduce the incidence of infiltrating 
tumors. The screening programs introduced since the 1960s in industrialized countries 
resulted in a 70% reduction in mortality (from 7.4 per 100,000 women to 2.4 per 
100,000 women). Recently, in many countries the screening test has been replaced by 
an HPV test which, in combination with the pap test, presents higher sensitivity [10, 11].

CC is generally asymptomatic, especially in the early stages of disease; some-
times the only symptom is unexpected vaginal bleeding, often appearing after sex-
ual intercourse. Only in case of advanced disease the patient complains of other 
symptoms, such as pelvic pain, or diffused lumbar and thigh pain. The diagnosis is 
obtained with a precise sequence of steps as the use of a pap smear test, colposcopy, 
and biopsy performed on the suspected area. In case of a doubtful early lesion, a 
large cervical biopsy (conization) is performed for diagnostic and sometimes thera-
peutic purposes [12].

The treatment of CC in the early stages is surgical: the removal of the uterus, 
cervix and paracervical tissue (parametrium) is warranted. This technique is called 
radical hysterectomy, which is modulated regarding the amount of parametrium 
removed based on pathologic risk factors (tumor size, neoplastic cells present in the 
lymphovascular spaces, type of invasion of the cervical stroma). The modulation of 
the surgical radicality frequently grants to preserve the nervous plexuses (parasym-
pathetic and orthosympathetic). Such plexuses are near the uterine cervix and inner-
vate the bladder, vagina, and rectum. Lesions of the peri-cervical nervous plexus 
can cause dysfunction in these areas. Surgery also consists of removing pelvic 
lymph nodes that receive lymph from the cervix (external, internal, and common 
iliac lymph nodes). Recently, the removal of the sentinel lymph node has been intro-
duced, reducing post-operative complications [13].

After surgery, the presence of specific risk of recurrence requires postoperative 
external radiotherapy; it is generally administered in conjunction with a dose of 
chemotherapy for sensitizing purposes (concomitant chemo-radiotherapy). In the 
more advanced cases, the use of chemo-radiotherapy without surgery is required; 
the external radiotherapy is completed by brachytherapy, which consists an addi-
tional dose to the cervical and peri-cervical tissue [14, 15].

In rare cases of early stage cancer in young women who wish to become preg-
nant, the surgical removal of part of the cervix (conization or cervicectomy) and 
pelvic lymph nodes may be proposed. This allows the preservation of the uterus and 
the possibility of pregnancy at the end of the follow-up period [16].

 Ovarian Cancer

Ovarian cancer (OC) represents a very complex entity because it collects numerous 
types of tumors (epithelial, germinal, and stromal) with different levels of incidence, 
aggressiveness, and prognosis. The most common cancer is malignant epithelial 
cancer, and it is the fourth leading cause of death from malignant neoplasm in 
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women in industrialized countries. The incidence varies in different areas of the 
world, with the highest incidence in Europe (14 cases per 100,000 women) and 
minimal in Africa (4 per 100,000 women). The neoplasm is generally diagnosed at 
advanced stages, so overall 5-year survival is less than 50% [17].

OC is asymptomatic, especially at early stages of the disease. When the neo-
plasm has spread to the abdomen and to the peritoneum, intestinal loops, and omen-
tum, the patient experiences vague abdominal pain, abdominal bloating, feeding 
difficulties, irregular bowel function, and asthenia. Unfortunately, these symptoms 
correspond to advanced stages of the disease with severe prognosis (5-year mortal-
ity over 70%) [18].

Multiparity, breastfeeding, and prolonged use of oral contraceptives reduce the 
risk of OC. Scientifically unproven risk factors include exposure to asbestos and 
talcum powder, alcohol abuse, and a high-fat diet. An increased incidence of endo-
metrioid and clear cell tumors is reported in women with endometriosis after a long- 
term clinical history. Higher risk of OC was reported in cases of hormone therapy in 
menopause with the use of unopposed estrogen (without the addition of progestins). 
Family genetic factors are extremely important, as more than 10% of patients with 
OC have the genetic alteration of breast-ovarian cancer syndrome (BRCA type 1 
and 2), and further patients are positive for other genetic factors (Lynch syndrome, 
Cowden syndrome, and Gorlin syndrome) [19].

Currently, no screening programs and adequate diagnostic procedures for malig-
nant OC are available. An English randomized study (United Kingdom Collaborative 
Trial of Ovarian Cancer Screening—UKCTOCS) using the annual CA125 dosage 
and trans-vaginal ultrasound showed a reduction in mortality of 23% only after 
14 years from the start of screening. However, a longer follow-up is currently con-
sidered necessary to define the effectiveness of this screening program [20].

The diagnosis of OC is based on pelvic ultrasound: the presence of an ovarian 
mass with specific ultrasound characteristics (presence of thick septa, vascular-
ization, papillae, solid parts) is the first step in the diagnosis of the disease [21]. 
The tumor spread is then assessed with more complex imaging methods (com-
puted tomography, magnetic resonance imaging, and positron emission 
tomography).

The OC is generally treated with the association of surgery and chemotherapy: 
surgery must be radical and must remove all the tumor nodules in the abdomen; 
therefore, multi-visceral interventions are often required. In addition to the removal 
of the genital organs (hysterectomy and bilateral salpingo-oophorectomy), it may be 
necessary to remove a tract of colon, ileum, an area of the diaphragm, or the spleen 
[22]. In less than 20% of cases, surgery requires only hysterectomy and salpingo- 
oophorectomy. In rare cases of young patients with early stage disease, a fertility- 
sparing surgery for a future pregnancy can be proposed (preservation of at least one 
ovary and the uterus) [23].

Usually, surgery is followed by systemic chemotherapy: carboplatin and pacli-
taxel are generally administered every 21 days for 6 cycles. Then a maintenance 
therapy is added with anti-angiogenetic drugs (bevacizumab) or PARP inhibitors 
(poly ADP ribose polymerase inhibitors) [24].
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The quality of life can be severely altered in patients treated for gynecological 
neoplasms; surgery, radiation therapy, and chemotherapy, alone or in combination, 
can lead to short- and long-term damage. Demolitive surgery always involves a 
functional damage: hysterectomy is associated with the possible onset of pelvic 
pain from post-operative adhesions, changes in intestinal function in 30% of cases, 
dyspareunia from scarring reactions, and bladder dysfunction in 20% of cases. 
Oophorectomy may be associated with chronic pain (“phantom ovary”) and/or 
adhesion pain. In the case of difficult removal of the ovary, “remnant ovary” syn-
drome may appear with persistence of pain associated with the function of an 
unknown ovarian residual. Bilateral salpingo-oophorectomy involves the complete 
disappearance of hormonal production that in women in pre-menopause causes the 
early onset of menopausal symptoms (hot-flushes, sleep disorders, mood changes, 
vaginal dryness, osteo-articular pain, osteoporosis, cognitive alterations) [25].

In case of radical hysterectomy due to CC, the lesion of the parasympathetic and 
orthosympathetic nervous plexuses can cause damage to urinary function (failure to 
empty the bladder until the need for self-catheterization), intestinal function (diffi-
cult evacuation, fecal incontinence, constipation, painful evacuation in 20–50% of 
cases), and sexual function (dyspareunia and alteration of sexual sensations, altered 
vaginal lubrication) [26].

Clearly, ultra-radical surgery, which is often performed in the case of advanced 
OC, entails a greater risk of complications and changes in quality of life. The fol-
lowing scenarios illustrate the most typical complications. The removal of large 
tracts of intestine (sigmoidectomy, hemi-colectomy, total colectomy) is associated 
with alterations of bowel function, intestinal pain, and changes in intestinal resorp-
tion, resulting in changes in nutrition and disvitaminosis; the image of the patient is 
severely altered in case of bowel stoma (ileostomy or colostomy) [27]. The removal 
of large tracts of peritoneum (peritonectomy) can cause chronic pain and intestinal 
function disorders from scar retractions. Omentectomy can cause in the immediate 
post-surgical period a temporary gastric paresis. Removal of the diaphragmatic 
peritoneum and of diaphragm may be associated with chronic abdominal and tho-
racic pain, while failure to regain function of part of the diaphragm may be associ-
ated with dyspnea [28].

Pelvic and peri-aortic lymphadenectomy is not complication-free: lymphatic 
collections (lymphocele) with compression pain and infections are common; in 
10–20% of cases lymphedema appears in the lower limbs and common symptoms 
are: heaviness, altered movement, skin fragility and ulceration, erythema and pig-
mentation [29].

Modern radiotherapy has been developed to achieve the best oncological results 
by reducing complications to the surrounding organs. Currently, treatment planning 
uses radiological images and takes advantage of complex beam shaping. However, 
early and late reactions may develop and depend on dose, volume, type of fraction-
ation, and technique. The skin may have inflammatory and fibrous reactions, espe-
cially at the vulva and groin. Acute gastrointestinal complications are common: 
diarrhea, rectal discomfort, abdominal cramps, and proctitis. Proctitis can cause 
alteration of bowel function and rectal bleeding; late reactions are frequently 
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observed: small intestinal bacterial overgrowth, bile acid malabsorption, carbohy-
drate malabsorption, bowel strictures, pancreatic insufficiency, and changes in gas-
trointestinal transit. An uncommon chronic complication is fecal incontinence [30].

The urinary tract can also be affected by radiotherapy: acute cystitis, bladder 
bleeding; late complications are dysuria, nocturia, and frequency [31].

Lastly, we must remember the vaginal complications from radiotherapy, such as 
dryness, fibrosis, and stenosis that often hinder sexual intercourse and follow-
 up visits.

Chemotherapy presents various acute side effects (nausea, vomiting, asthenia, 
and alopecia) that are influenced by individual characteristics and type of drugs. 
Mucositis, esophagitis, and lower gastrointestinal tract infections with diarrhea, 
sometimes severe, are commonly seen. Some drugs, such as taxans, are neurotoxic 
and can cause major neurological deficits that are predominantly sensitive (espe-
cially to the hands and feet) and can last for years. Toxic effects on other organs 
(liver, heart, lung, and kidney) according to the type of drug are reported; in case of 
persistence of these long-lasting complications, a reduction in the quality of life is 
observed [32].

Finally, anti-neoplastic drugs can have a toxic effect on ovarian function and 
therefore lead to premature menopause and the appearance of sterility in young 
women [33].

The impact of gynecological cancer on women’s lives is therefore extremely 
variable and multiform; besides the possibility of compromising various organs, the 
impact of therapies on the reproductive and sexual function cannot be neglected. 
Modification of the vagina after surgery or radiation therapy alters the ability for 
normal sexual intercourse. Removal of the ovaries or chemically induced toxicity 
causes severe estrogen-deprivation symptoms. Ultra-radical surgery with stoma 
placement alters the perception of body image and interpersonal relationships.

 Sexuality and Quality of Life in Gynecological 
Cancer Patients

When we talk about sexuality and the quality of life of these patients, we must also 
include the sensitivity and reactions of the partner. Particularly as by “sexuality” we 
do not only mean coital intercourse but everything that intimacy includes: the rela-
tionship with one’s own body, the confrontation with the disease, the sexual experi-
ence prior to the neoplastic diagnosis, the relationship with one’s partner, sociability, 
and plans for the future. There has been no lack of specific studies in this area.

Casey M Hay [34] examined the needs of patients and caregivers. The survey 
explored doctor–patient interactions regarding sexuality across three domains (expe-
riences, preferences, and barriers) and four stages of cancer care (diagnosis, treat-
ment, completion of treatment, and follow-up). The mean age was 63 years. Most 
patients had been diagnosed with ovarian cancer (38%) or endometrial cancer (32%). 
37% had received treatment in the last month, 55% were in a relationship, and 35% 
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were sexually active. 34% stated that sexuality was somewhat or very important, 
while 27% felt that it was somewhat or very important to discuss it. Importance of 
sexuality was associated with age, relationship status, and sexual activity, but not 
with cancer type. 57% reported that they had never discussed sexuality. The most 
common barrier to discussion was the patient’s discomfort in talking about sexuality 
with doctors and nurses who were not interested or avoided questions on the topic. 
Follow-up was identified as the best time for discussion. But there is more.

Partner disorientation and a tendency to make intimacy a loving approach rather 
than an erotic one were evident in all interviewees.

But what tools do we have to assess post-diagnosis? Tim Luckett [35] identified 
one generic questionnaire (SF-36/SF-12), three specific ones (European Organization 
for the Research and Treatment of Cancer Quality of Life Questionnaire [EORTC 
QLQ] C30, Functional Assessment of Cancer Therapy-General [FACT-G], and 
Short Form Cancer Rehabilitation Assessment System [CARES-SF]), one disease- 
specific HRQoL questionnaire (QOL-Ovarian Cancer Patient Version), and five 
disease-specific (QLQ-OV28, FACT-O for ovarian, QLQ-CX24, FACT-Cx for cer-
vical, and FACT-V for vulvar), one treatment-specific (FACT and Gynecologic 
Oncology Group-Ntx for neurotoxicity), and two symptom-specific (FACT-Anemia 
and Functional Assessment of Chronic Disease and Therapy [FACIT]-Fatigue) 
modules. Twenty-seven articles reported the results of 26 studies in which an MCID 
was identified [36]. Let us consider in detail.

 Illness, Psyche, and Sexuality

Jona Ingibjorg Jonsdottir [37] studied women in ongoing cancer treatment and their 
partners. An experimental group of 30 couples was assigned to a nurse-managed 
intervention and a control group of 37 couples to a waiting list (delayed interven-
tion) (n = 27 couples). Participants also had access to online evidence-based educa-
tional information. Data were collected before the intervention (T1, baseline), 
1–2 weeks after the intervention (T2) and after a three-month follow-up session 
(T3). Data from 60 couples (N = 120) were analyzed.

What emerged? Positive communication, the perception of a good relationship, 
and the ability to redefine the meaning of sexual intimacy facilitated the sexual 
adaptation of each individual couple facing cancer [38]. Three different pathways of 
sexual adjustment could thus be identified: as a grieving process, as a cognitive 
restructuring process, and as a rehabilitation process. All three pathways appeared 
to be part of a rehabilitation process that doctors and nurses can positively connote 
a <new life project> for the individual and the couple. In another study, Abbott 
Anderson et al. identified the Illness Belief Model as a powerful tool for identifying 
and addressing constraining beliefs pertaining to the couple’s sexual health, thus 
encouraging sexual adjustment [39].

Not surprisingly, partners of gynecological cancer patients reported that the 
onset of cancer negatively affected their sexual relationship, including cessation or 
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decrease in frequency of sex and renegotiation of sexual and non-sexual intimacy. 
In addition, partners also linked sexual changes following cancer with stress, 
fatigue, revised priorities involving coping and survival, and their role of caregiver 
rather than that of lover.

A further difficulty for the partners seems to be how to awaken their interest in 
and desire for their partner as a ‘woman’ and not as a patient. It is no accident that 
some of them complained of erectile dysfunction, hypoactive desire, and premature 
ejaculation. And what of coitus? During the first penetrations, it seemed difficult for 
any couple to accept a new sexuality that included penetration. The one partner for 
fear of pain, pelvic burning, and poor lubrication, the other for fear of penetrating a 
physical space already damaged by surgery and consequently more conditioned by 
discomfort than by pleasure [40].

 Sexuality and Follow-Up

The MD Anderson Symptom Inventory (MDASI) [41] captures the severity of com-
mon cancer symptoms of ovarian cancer from the patient’s perspective.

The MDASI specifically assesses the severity of 13 common (core) cancer- 
related symptoms: pain, fatigue (tiredness), nausea, disturbed sleep, distress, short-
ness of breath, difficulty remembering, lack of appetite, feeling drowsy, dry mouth, 
feeling sad, vomiting, and numbness or tingling.

Mary H. Sailors [40] recruited 128 patients with invasive epithelial, peritoneal, 
or fallopian tube ovarian cancer treated at the MD Anderson Cancer Centre at the 
University of Texas. Patients completed the MDASI-OC, socio-demographic ques-
tionnaires, the Functional Assessment of Cancer Therapy-Ovary (FACT-O), and a 
global quality of life (QOL) item.

The sample was predominantly white (85.2%), with a mean age of 57.5 years 
(±12.7 years) and having previously been treated with chemotherapy (75.0%) and/
or surgery (93.8%). Approximately 30% of patients reported sleep disturbance, 
fatigue, or numbness/shaking of at least moderate severity (≥ = 5 on a scale of 0 to 
10). Concerning ovarian cancer-specific symptoms, about 20% reported back pain, 
bloating, or constipation of moderate severity. Factor analysis revealed six underly-
ing constructs (pain/sleep; cognitive; disease-related and numbness; treatment- 
related; affective; and gastrointestinal specific). The MDASI-OC symptom and 
interference had Cronbach α values of 0.90 and 0.89, respectively. MDASI-OC was 
sensitive to symptom severity based on performance status (p 0.009), QOL 
(p = 0.002), and FACT-O scores (p < 0.001) [42, 43].

Not only during the course of treatment, but also during follow-up. Laura 
Simonelli et al. [44] studied 260 patients with a previous diagnosis of gynecological 
cancer 2–10 years after the end of treatment and in follow-up. They investigated the 
gynecological symptoms reported by the patients, the essence of the new quality of 
life (in terms of harmony, motivation, planning, spirituality and, on the other hand, 
confusion and loss), and depressive symptoms. Several questionnaires were used to 
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Fig. 3 The model of the hypothesized relationships tested by structural equation modelling (with 
permission from [44])

understand the complementarity of these elements: the Centre for Epidemiological 
Studies Depression Scale (CES-D), the SF-12 MCS (for mental health), the Short 
Profile of Mood States (POMS), and the Post-Traumatic Stress Disorder (PTSD) 
symptom checklist. The scheme in Fig. 3 shows the results of this study.

As can be seen, the physical consequences of the disease and depression were the 
major factors in loss of motivation. Individuals seeking meaning after cancer 
appeared discouraged as their physical symptoms worsened or persisted. Limitations 
to their ability to resume life as it had been (or as it had been anticipated to be) could 
lead to a lack of fulfilment, feelings of dissatisfaction with their current life, and 
disappointment when physical limitations or debilitation interfered with daily life. 
Patients diagnosed with gynecological cancer, in common with other cancer 
patients, also reported life-interrupting fatigue but their higher incidence of sexual 
difficulties distinguished their survival, vaginal changes, and decreased sexual func-
tion, and could adversely affect female self-perception and their role as a lover [45].

 Conclusion

The persistence of symptoms in patients diagnosed with gynecological cancer 
affects their interest in life, their social life, and their plans for the future. The unpre-
paredness of the partner to take on the role of caregiver deadens the psycho-physical 
and sexual rehabilitation of the woman. This highlights how the psycho-sexological 
approach to the couple must begin alongside the surgeon–oncologist–gynecologist 
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at the time of diagnosis. Showing the couple that the whole medical and nursing 
team is involved in positive and purposeful communication ensures that the couple 
do not find themselves alone, excluded from social life and deprived of all the plea-
sures of life [46].
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 Introduction to Chronic Ischemic Heart Disease

Atherosclerosis is a chronic arterial disease and represents the first leading cause of 
vascular disease worldwide [1]. In addition, forecast estimated that by 2020 cardio-
vascular diseases, especially atherosclerosis, will become the most widespread 
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diseases in the world [2]. Atherosclerosis is at the basis of the most frequent cardio-
vascular disease: chronic ischemic heart disease (CIHD) [3]. In Europe (WHO data 
2014), CIHD is responsible for almost half (46%) of all deaths (30% in individuals 
<65 years old and 37% in those <75 years old) [4]. Atherogenesis (i.e. the formation 
of atheromatic plaques) takes place at the endothelium level, involving arteries of 
the all human body and their growth lasts for decades [5]. After a silent and pro-
longed period, the atherosclerotic plaque tends to cause the obstruction to the pas-
sage of blood downstream the stenosis (a process called ischemia) either by a 
reduction in lumen vessel’s size (chronic process) or by the rupture of the plaque 
itself with consequent embolization of atherogenic material (acute process) and 
subsequent acute ischemia, in most cases [6]. If different arteries of our body are 
affected, the signs and symptoms of atherosclerosis will depend on the affected 
sites; more frequently, atheromasic plaques are formed at the level of coronary 
arteries whose principal symptom is represented by chest pain (“angina”); if plaques 
involve carotid arteries the main manifestation will be a transient ischemic attack 
(TIA) or a cerebral stroke; finally if plaque forms at peripheral arteries’ level, 
patients will experience pain during the march (“claudicatio intermittens”) [6].

Although in developing countries CIHD is continuously increasing, its mortality 
and morbidity are dramatically decreasing over time since the middle of the twenti-
eth century. For example, in the United Kingdom, the probability of death from 
vascular disease in middle-aged men (35–69  years) has decreased from 22% in 
1950 to 6% in 2010 [7].

The total cost of CIHD in 2014 consisted of €81.1 billion in healthcare costs; by 
2020 healthcare costs attributable to CIHD has expected to rise to €9 8.7 billion [8].

 Main Clinical Features of CIHD

From a pathogenetic point of view, atherogenesis is the basis of CIHD.
The risk factors for this pathology are nowadays well established and identified, 

and are divided into two main categories: the modifiable and the unmodifiable [9]. 
The modifiable risk factors are represented by a series of pathologies or conditions 
on which it is possible to intervene pharmacologically or by changing patient’s life-
style to reduce them; the non-modifiable are instead intrinsic conditions that cannot 
be influenced by external actions.

The principals among the first category are: smoking, systemic arterial hyperten-
sion, high plasma cholesterol levels, obesity, and diabetes mellitus. The second cat-
egory includes: male sex, age, and some genetic disorders [9].

CIHD is called the “silent killer,” because it remains asymptomatic for decades 
without manifestation of itself, until the atherosclerotic plaque reaches the size 
which causes a significant obstruction of blood flow downstream the stenosis (this 
generally occurs when the plaque determines an obstruction of blood stream of 
more than 70% of its physiological flow) or, following an acute rupture, causes local 
thrombosis leading to partial or total occlusion of the affected artery [10]. The site, 
size, and velocity of vessel occlusion are intrinsic characteristics of atheromasic 
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plaque on which the clinical consequences of ischemic heart disease depend [11]. 
As already mentioned, the most relevant clinical manifestation of ischemic heart 
disease is represented by acute myocardial infarction, which means irreversible 
death or necrosis of a portion of myocardial tissue. The main symptom is angina, 
which is defined as a retrosternal constricting or oppressive pain that can radiate to 
the jugular or right arm and less frequently to the upper left limb or retroscapolar 
level [6]. Another extremely frequent symptom is the difficulty in breathing or lack 
of air (dyspnoea) which can occur either under stress or at rest. Less frequent symp-
toms are paresthesias of the upper limbs, gastric burning or dyspepsia, and algid 
sweating. In some cases, acute myocardial infarction occurs directly with syncope, 
cardiac arrhythmias, and sudden cardiac death.

 Main Tools for the Diagnosis

The diagnostic algorithm of CIHD is divided into first, second, and third level 
examinations. Laboratory tests such as hs-TnI, CPK, and BNP values are certainly 
useful even if they are not always illustrative [12].

Among the first level exams, the former to include is certainly the resting elec-
trocardiogram which consists of a peripheral voltages recording that reflect cardiac 
electrical activity, permitting to understand if the patient is affected by myocardial 
ischemia, and suggesting about the coronary lesion’s location responsible for the 
ischemia. Specific electrocardiographic changes such as ST segment upper or under 
elevation >1  mm in two or more contiguous leads the appearance of a new left 
bundle-branch block or a Q wave with a depth >1/3 of the subsequent QRS complex 
are highly indicative of myocardial infarction [13]. Unfortunately, the electrocar-
diogram does not have 100%; this means that it cannot identify all the subject suf-
fering from CIHD.

Exercise electrocardiography consists of an electrocardiographic recording of a 
patient while he/she is making a physical effort (e.g. cycling or running) and simul-
taneously monitoring his/her blood pressure. This test has a sensitivity of 68% and 
a specificity of 77% [12].

The echocardiography represents another non-invasive first level exam, easy to 
perform, which enables doctors to directly visualize alterations in cardiac motion; 
however, it remains a qualitative more than quantitative exam in CIHD evaluation, 
highly operator dependent so that it does not give sufficient data to decide whether 
to treat a patient with CIHD or not.

In recent years, among the second level imaging techniques, cardiac CT-scan is 
gaining a growing consensus in the scientific community for its ability to determine 
the size reduction of coronary vessels [14]. CT-scan’s main advantage is the non- 
invasiveness and the relatively low cost. The main limitation for CT-scan, to be 
assumed as gold standard technique to diagnose CIHD, is the unreliable results 
when it is applied on extremely calcified coronary arteries; since calcium deposits 
in the atheromasic plaque interfere with CT acquisition sequences.
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Fig. 1 Normal 
angiographic coronary 
aspect

Nowadays, the gold standard imaging technique for the diagnosis of CIHD is 
accounted by invasive coronary angiogram, which consists in imaging acquisition, 
under fluoroscopic vision, of the coronary artery tree after somministration of con-
trast medium enhancement via percutaneous catheter inserted in the radial or femo-
ral artery (Fig. 1). The main disadvantage of this procedure is the inherent risk of 
coronary or aortic dissection, anaphylaxis to the contrast medium and, ultimately, 
death [15].

 Main Non-invasive Treatments

Firstly, it is mandatory to intervene on the eliminable risk factors: quitting smoking, 
implementing a correct Mediterranean diet, weight loss, and physical activity. In 
some cases, it is required to combine these measures of modification in patient life-
style with a pharmacological therapy [16]. The pharmacological armamentarium 
for the treatment of CIHD includes several drugs. The main medication is repre-
sented by the category of anti-platelets (the most widely used of which is 
Cardioaspirin) which, by inhibiting platelet aggregation, prevents, on the one hand, 
the increase in the size of the atheromasic plaque and, on the other hand, its rupture 
otherwise increasing the risk of bleeding [17].

Among these, those that have been identified as drugs capable of having a protec-
tive effect on the progression of ischemic damage, beta-blockers occupy certainly 
the first place. These medications act by reducing heart rate and blood pressure by 
blocking β2 receptors action. Ace inhibitors or sartans and aldosterone antagonists 
are commonly used in clinical practice because randomized controlled trials have 
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shown that they increase survival in patients with CIHD [18]. In addition to these 
drugs, others are also commonly used to relieve the symptoms of CIHD itself. These 
include nitrates with the function of increasing venous return and vasodilating the 
coronary arteries and Ranolazine (a recently marketed drug).

 Main Invasive Treatments

The invasive treatment of CIHD is divided into two main branches of action: (1) the 
percutaneous and (2) the surgical ones.

The percutaneous coronary approach consists in the release of a medicated or 
non-medicated stent which is inflated inside the coronary vessel at the level of the 
plaque. This procedure named percutaneous transluminal coronary angioplasty 
(PTCA) involves the delivery of the stent using catheters inserted by peripheral 
arteries (radial or femoral artery).

It is mostly used in single or multiple coronary artery lesions in non-diabetic 
patients. The main risk of coronary stents is their thrombosis and therefore the risk 
of intrastent restenosis [19]. In case of coronary lesions that cannot be treated by 
PTCA (for anatomical characteristics), in patients who have to undergo cardiac sur-
gery for other reasons (e.g. for heart valve surgery) with associated coronary lesions 
or in diabetic patients with multiple coronary artery disease, coronary artery bypass 
graft (CABG) surgery is indicated [20]. CABG consists in bypassing the atheroscle-
rotic plaque with arterial or venous ducts capable of conveying blood flow from the 
aorta directly beyond the coronary artery injury, through direct suturing of the duct 
with the coronary artery. The main advantage of CABG over PTCA is its longer 
duration (the patency of the anastomosis between the left internal thoracic artery 
and anterior interventricular artery has been demonstrated to be 90% at 20 years of 
age) (Fig. 2) [21].

Fig. 2 An anastomosis 
between the left internal 
mammary artery and the 
interventricular artery
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Among the major drawbacks of CABG, it has to be mentioned: the necessity for 
the patient to be subjected to a general anaesthesia and median sternotomy (i.e. the 
opening of the sternum to access the heart).

 Psychological Point of View

CHID must be considered as a stressful psychological event for the patient’s 
life [22].

First of all, it is necessary to take into consideration the aspect of the disease 
itself and the difficulty in taking into account the change of one’s health status from 
“healthy” to “sick,” from which comes the consideration of being fragile and 
approaching the normal activities of daily life with fear and apprehension. On the 
other hand, it is also needed to consider the change in lifestyle and quality of life 
that the diagnosis of ischemic heart disease entails [23]. First of all, it is required to 
start taking medication to reduce CIHD progression. On the other hand, angina 
limits a patient’s daily life from sports activities (in the mildest cases) up to simpler 
everyday activities (such as walking or tying shoes) in the most serious instances.

In addition to these aspects, other factors related to drug therapy and its adverse 
effects must also be considered.

Sex life in coronary heart patients is severely limited for three main reasons 
[24, 25]:

 1. Physical activity elicits chest pain that forces the patient to rest.
 2. The drugs used in the treatment of CIHD such as nitrates contraindicate the use 

of other vasodilator drugs including Sildenafil, commonly used for erectile 
dysfunction.

 3. Other drugs such as beta-blockers have an inherent risk (due to their mechanism 
of action) of depression and sexual impotence in men.

Last but certainly not least, it must be considered that many of these patients 
receive a diagnosis of ischemic heart disease in a “sudden” way for the appearance 
of symptoms even though the disease has been going on for years; many of them are 
forced to suddenly undergo a very heavy surgery such as CABG without having the 
time to realize and arriving psychologically unprepared at the time of surgery. In 
our clinical experience, this is extrinsic with phases of mood reduction in the first 
post- operative days up to cases of diagnosed depression. In our clinical practice, 
there have also been cases of patients who have put in place important removal 
mechanisms during the post-operative stay for which they were no longer able to 
remember the intervention or the acute episode that had led them to hospital 
admission.

In conclusion, for the above mentioned reasons, it is essential to provide a full 
psychological support within the health facilities of a psychologist consultant who 
can accompany patients both in the path of “realize” of their “sick” condition either 
in the difficult post-operative period following open heart surgery.
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 Sexuality and Quality of Life

Patients with ischemic heart disease (IHD) may report difficulties with sexual func-
tion and in marital relationships.

Shervin Assari et al. [26] conducted a study of 551 patients with IHD investigat-
ing both their sexual function and the quality of their marital relationship.

The questionnaires Relation and Sexuality Scale (RSS) and Revised Dyadic 
Adjustment Scale (RDAS) were used. The association between marital relationship 
quality and sexual function was assessed with respect to gender, educational level, 
and marital distress.

The majority of participants (72%) were men with a mean age of 57  ±  11 
(range = 36–80) years. Total sexual function was significantly correlated with mari-
tal quality, marital accord, marital cohesion, relationship quality, and marital 
satisfaction.

The relationship of the couple, in patients with chronic diseases, seems to be 
very important given its influence on patients’ quality of life, [27] adaptation to the 
disease, compliance, and long-term outcomes. The quality of patients’ marital rela-
tionship also influences the quality of life and the psychological well-being of their 
children and spouses [28, 29].

At the Baqiyatallah Hospital in Tehran in 2006, a study of 630 men and 155 
women with documented IHD was conducted.

The patients’ relationships and sexuality since the onset of IHD were assessed 
using a version of the Relation and Sexuality Scale (RSS) questionnaire [30]. The 
RSS was developed for women but items in this questionnaire are not gender depen-
dent and have been used previously to assess relationship and sexuality in both 
sexes [31].

All subjects were also asked to complete a version [32] of the Revised Dyadic 
Adjustment Scale (RDAS). The RDAS consists of 14 items that assess the couple’s 
agreement on decisions, satisfaction, and marital complicity.

The results showed that male sexual dysfunction, in particular, is accompanied 
by anxiety and distress around intimacy, quarrels within the couple, misunderstand-
ing, instability and lack of trust between partners. Hypoactive desire seems to be 
more frequent in the female population who report a lack of understanding by their 
partners towards female ischemic pathology [33, 34].

Delia Johnson et  al. [35] studied the female ischemia syndrome (WISE) of 
menopausal hormone status to determine premenopausal, perimenopausal, and 
postmenopausal status using menstrual and reproductive history and reproductive 
hormone levels obtained in a single clinical visit.

The study population consisted of 515 women (329 clearly postmenopausal) 
enrolled in the WISE study: undergoing coronarography for suspected ischemia, 
they were compared with a subgroup of 186 women, not clearly postmenopausal.

Results showed that depressive symptoms and anxiety were more severe among 
the postmenopausal female subjects than among non-menopausal women. Panic 
attacks and mood disorders accompanied poor lubrication, arousal disorder, and 
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anorgasmia in the postmenopausal sample. In contrast, a higher frequency of inter-
course was present in the sample of non-menopausal women.

There is more. In women, processes of vascular endothelial dysfunction can lead 
to impaired genital blood flow that is essential for sexual arousal [36].

In a survey of 2763 postmenopausal women with coronary heart disease (CHD), 
65% of the 39% of women who were sexually active complained of at least one 
sexual problem. Additionally, in patients with heart failure, 47% to 73% reported a 
marked loss of sexual interest and 48% to 76% reported a marked decrease in the 
frequency of sexual activity caused by their disease. [37].

Nor should it be underestimated that sexual problems experienced by patients 
with heart disease and their partners may also result from fear of a cardiovascular 
event or sudden death during sexual activity [38] and from loss of self-esteem, anxi-
ety, and depression, commonly observed after cardiac events.

 How Do Cardiologists Treat the Sexual Problems of Patients 
with Ischemia?

A national cross-sectional questionnaire of cardiologists was conducted in the 
Netherlands. The sample consisted of all active Dutch cardiologists and cardiology 
residents (1054) who were members of the Dutch Society of Cardiology in the fall 
of 2011.

A pilot study was conducted at the Department of Cardiology, Leiden University 
Medical Center; 40 anonymous pilot questionnaires were distributed, and 23 were 
completed and returned (response rate 57.5%).

The questionnaire included 31 questions focused on:

 1. Level of knowledge and awareness of sexual problems in cardiac patients.
 2. Current practice in addressing patients’ sexual problems.
 3. Assumed responsibility for sexual health care.
 4. Perceived barriers (emotional, context, and character) to addressing sexual 

issues. Twenty barriers were listed and cardiologists were asked to rate their 
agreement with each barrier.

The mean age of respondents was 45.5 years and 75.8% were male. Of these 
respondents, 80.9% were cardiologists and 19.1% were residents. Female 
respondents were significantly younger than male respondents: mean age 
42.31 years.

When asked, “How often do you discuss sexual health with your patients?” 2.9% 
of cardiologists responded “never,” 29.6% said “rarely,” 48.7% said “sometimes,” 
16.9% said “regularly,” and 2.0% said “often.”

Thus, it is estimated that approximately 2.2% (SD 4.2) were referred to another 
specialist (Sexologist, Endocrinologist, Andrologist, and Gynaecologist) for treat-
ment of sexual problems.
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Furthermore, 38.5% of respondents sustained that cardiologists have the respon-
sibility to discuss sexual issues with their patients. In contrast, 41.5% claimed that 
caring for the quality of patients’ sex lives is someone else’s responsibility: nearly 
70% (69.4%) of respondents answered that the primary care physician is responsi-
ble for this part of patient care, while 51.6% said that the patient should initiate a 
conversation about it. In addition, 16.9% indicated the psychologist/sexologist, 
9.3% the rehabilitation physician, 8% the nurse practitioner, and 5.8% the 
social worker.

Twenty-eight percent of respondents said that lack of knowledge was a reason 
for not investigating sexual problems, and 35.2% said that lack of education was 
one reason they did not ask. Nearly 27% of respondents did not know if there was a 
specialist at their medical centre to whom they would refer patients with sexual 
dysfunction.

When asked, “Do you need training to increase your knowledge so you can dis-
cuss sexual issues with your patients?” 41.9% of respondents answered in the affir-
mative. Sixty-three percent indicated that it would be helpful to have a list of health 
care providers to whom they could refer patients with sexual issues.

More than two-thirds of respondents rarely (49.4%) or never (20.1%) advised 
patients when to resume sexual activity after myocardial infarction or heart failure. 
In patients aged 20 to 35 years and in patients older than 76 years, cardiologists 
asked about sexual function less often than in patients aged 36 to 75 years.

Why? One of the most recurring reasons for not discussing sexual function was, “I 
don’t have a point of view or a reason to start talking about it,” 45.9% agreed. A time 
constraint was mentioned by 42.9%. 35.2% agreed with “a lack of training to deal 
with sexual issues” and 33.8% agreed with “reasons related to language and ethnic-
ity.” The least agreed reasons were “embarrassment” (5.7%), “no connection to the 
patient” (6.2%), “age difference between me and the patient” (6.4%), and “fear of 
offending patients” (7.4%) especially if they were women.

The literature supports these data: in fact, more than 65% of hypertensive men 
with ED remain undiagnosed even though the majority report a desire for treat-
ment. [39].

 Conclusion

Over the past 30  years, recommendations and guidelines have emphasized the 
importance of assessing sexual function in patients with cardiovascular disease. Yet, 
it is still difficult to find the figure of a Sexologist in a Cardiac Surgery Department. 
The apparent lack of interest on the part of cardiologists should also be evaluated in 
relation to the absence of sufficiently confidential contexts in which to talk to 
patients about their sexuality. In addition, the time restriction of the visit often rep-
resents a limitation to extending the interview with the patient beyond discussion of 
physical symptoms and ongoing therapy.
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In a progression of improvement, training that is not strictly clinical for cardiolo-
gists in sexuality and sexological counselling that accompanies the patient and part-
ners through the first visit and follow-ups is desirable.
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Abbreviations

AVS Aortic valve stenosis
COPD Chronic obstructive pulmonary disease
MVI Mitral valve insufficiency
MVP Mitral valve plasty
TAVI Transcatheter aortic valve implantation
VHD Valvular heart disease

 Introduction

Valvular heart disease (VHD) refers to a series of disorders that affect the heart 
valves by altering their correct functioning; they are divided into two main catego-
ries: stenosis (defined as a narrowing of the valve orifice) and insufficiency (which 
causes a lack of coaptation of the valvular leaflets leading to a retrograde blood 
regurgitation) [1]. VHD encompasses several common cardiovascular conditions 
that account for 10% to 20% of all cardiac surgical procedures in the United States. 
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The most frequent VHD occurs in the so-called left heart and therefore affects the 
aortic and mitral valves. With regard to the former, aortic valve stenosis (AVS) rep-
resents the most widespread valvulopathy in Western countries, mostly determined 
by the development of calcifications linked to ageing processes, reaching a preva-
lence of 3% in the population over 70 years of age [2]; the age of onset of severe 
AVS stenosis is 50 years for patients with bicuspid aortic valve and 30 years for 
patients with unicuspid aortic valve. In developing countries, rheumatic disease 
remains the leading cause of aortic valvulopathy [2].

Mitral valve insufficiency (MVI) is the second most frequent and prevalent val-
vulopathy in Western countries and is caused in most cases by primary or degenera-
tive/organic abnormalities of the valvular tissue that is either too abundant or too 
scarce. In developing countries, on the other hand, MVI is the first valvulopathy in 
order of prevalence and is mainly caused by rheumatic pathology [3].

 Main Medical Characteristic of VHD

The AVS causes an obstruction to the outflow of blood from the left ventricle, which 
in turn causes an increase in the thickness of the heart muscle at the expense of the 
ventricular chamber’s volume, which tends to shrink (a process known as concentric 
ventricular hypertrophy). This leads to a decrease in the volume of blood delivered 
in the large arterial circulation at each systole [4].

The main symptoms of AVS are: angina pectoris (which is an infarct-like chest 
pain), syncope and dyspnea (defined as shortness of breath or “hunger for air”) 
which generally occur when the aortic valvular area is reduced below 1 cm2 (indexed 
for body surface area 0.65 cm2/m2); from the onset of these symptoms, the progno-
sis is 3 years for the first two and 2 years for dyspnea, respectively [4].

MVI causes a retrograde regurgitation of blood in the left atrium; this leads from 
one side to a continuous increase in blood volume in the left ventricle after each 
ventricular contraction (systole) which will lead to a stretching of the cardiac mus-
cle fibers with a consequent increase in ventricular volume (eccentric hypertrophy) 
and on the other side to an atrial enlargement or stretching which over time may 
determine the onset of atrial fibrillation [5].

MVI is symptomatically manifested by dyspnea at first under stress and then also 
at rest, palpitations (secondary to arrhythmias that occur following atrial enlarge-
ment) that can also be confused with anxiety disorders, up to acute pulmonary 
edema [5].

 Main Tools for the Diagnosis

It is mandatory to follow several steps for VHD diagnostics.
First, the physical examination of the patient is essential.
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The auscultation of a patient with aortic valvular stenosis will present a systolic 
ejective murmur on aortic focus that will irradiate to the neck, while a patient with 
MVI will present a gentler systolic murmur at mitral level with irradiation to the left 
axilla [6].

The electrocardiogram allows, through the measurement of cardiac electrical 
voltages, to investigate the electrical activity of the heart; its specific alterations are 
indirect signs of ventricular hypertrophy.

Chest X-ray is routinely performed in patients with VHD to check if there are 
already signs of heart failure with lung congestion.

Certainly, however, neither the objective examination nor the electrocardiogram 
and the chest X-ray are diriment for the diagnosis of AVS or MVI.

The gold standard and essential instrumental examination for a correct and 
timely diagnosis is the Echocardiogram. This consists in the use of an external 
probe that by means of ultrasound allows the direct visualization of the heart through 
the rib cage and evaluates both the general cardiac contractility and heart valves in 
a qualitative and quantitative way. The Echocardiogram allows to extrinsic through 
mathematical calculations data on the basis of which VHD are classified into mild, 
moderate, or severe and is a fundamental and irreplaceable tool to place surgical 
indication at the right time.

 Main Non-surgical Treatment

Medical treatment of VHD is purely symptomatic. This means that there are still no 
drugs on the market today that can reverse the pathological process underlying 
VHD; in this scenario, surgery is the only definitive and decisive treatment.

The pivotal drug in the treatment of MVI is the diuretic; its use is intended to 
prevent congestion of patient’s pulmonary circulation and acute pulmonary edema.

 Main Surgical Treatment

For years the surgical treatment of choice of VHD has been the removal of patient’s 
native valve and its replacement with a prosthesis.

There are two main types of prosthesis on the market: the biological and the 
mechanical one.

The former is made by bovine or porcine pericardium treated with glutaralde-
hyde with the function of shielding antigenic residues from the response of the 
patient’s immune system. The main advantage of bioprostheses is that they are not 
linked to an oral anticoagulation regimen, while their disadvantage is to be sub-
jected to continuous and constant wear and tear over time until they degenerate and 
have to be surgically replaced by a new one [7].
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Mechanical prostheses, on the other hand, do not tend to degenerate over time 
but, since they are made by non-biological material, they are linked to a life-long 
oral anticoagulant regime, which in turn is linked to an increased risk of thrombus- 
embolic and hemorrhagic bleeding over time [8].

Valve replacement surgery with prosthesis involves the use of the heart-lung 
machine to establish extracorporeal circulation, allowing the surgeon to work with 
a still, bloodless heart. The procedure is performed via a longitudinal median ster-
notomy. The major risks associated with this type of procedure are post-surgical 
bleeding, infections, prosthetic leakage, cerebrovascular events, malignant arrhyth-
mias, coronary arteries injuries, and death [9].

Regarding specifically the treatment of AVS since 2001 are commercially avail-
able on market a series of bioprostheses with the possibility of being implanted 
directly into the native aortic valve by means of catheters that are inserted percuta-
neously from the femoral arteries; this type of procedure is named Transcatheter 
Aortic Valve Implantation (TAVI). This type of operation has the great advantages 
of avoiding the opening of patient’s chest and the establishment of extracorporeal 
circulation, reducing the operating room time and working on a beating heart. It is 
now common clinical practice to subject elderly patients (age > 70 years) or patients 
with important comorbidities (e.g. neoplasms, COPD, particularly calcific aorta, 
etc.) to TAVI rather than traditional valve replacement surgery. The main disadvan-
tage of TAVI is that a long time period follow-up on implanted valves is missing, so 
that the long-term bioprosthetic valve duration implanted via transcatheter approach 
is unknown [10].

Finally, for about 10 years now, Doctor Shigeyuki Ozaki from Japan has brought 
in aortic valve surgery field a great innovation for aortic valve treatment consisting 
in the reconstructing of a neo-aortic valve using the patient’s autologous pericar-
dium [11]. The huge advantage of Ozaki’s technique is to create a neovalve with 
autologous tissue, which, for not being an “external” material does not eliciting an 
immune system response, considered the main actors of bioprosthesis’s deteriora-
tion and failure in the long-term period; last but not least autologous tissue is more 
resistant to infection than other valves commercially available [11]. Figure 1 shows 
an aortic valve from the surgeon’s point of view.

Considering specifically mitral valve therapy, the great innovation in the treat-
ment of this pathology was the invention and systematization of surgical techniques 
by Alain Carpentier [12] in the 1980s, for repairing mitral valve defects responsible 
of its failure, preserving the valve without the necessity of replacing it with prosthe-
ses. Carpentier gave the name Mitral Valve Plasty (MVP) to his techniques. The 
enormous advantage of MVP is exactly the possibility of repairing the valve defect 
by preserving the native valve, which, in this way, represents a definitive procedure 
for the patient without the need either of a future intervention and of a life-long oral 
anticoagulants therapy.

With the development of new technologies, it is now possible to repair the mitral 
valve using a video thoracoscope inserted in the patient’s chest through a 3-cm peri 
areolar incision, thus avoiding the traditional sternotomy (Fig. 2).
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Fig. 1 Aortic valve

Fig. 2 Mitral valve 
endoscopic view

The surgical treatment of VHD remains a fascinating chapter in modern medi-
cine; with scientific progress, new techniques and surgical instruments will cer-
tainly be available, allowing faster, more precise and less traumatic cardiac 
interventions.

 Psychological Point of View

MVI is a pathology often associated with anxiety disorders [13]. Physiopathologically 
speaking, at the basis of this phenomenon there is an atrial stretching which deter-
mines the onset of supraventricular tachycardia (whose the most frequent are the 
supraventricular ectopic beats).
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Often, therefore, the symptoms of onset in patients suffering from MVI are pal-
pitations, panic attacks, and other similar anxious states. In some cases, patients 
suffering from mitral insufficiency first turn to psychiatric colleagues and are treated 
with anxiolytic drugs, delaying the true diagnosis.

It is also necessary to always keep in mind that patients who are diagnosed with 
severe VHD will necessarily have to undergo major surgery. Doctor’s role is funda-
mental in clearly explaining to the patient the pathology he suffers from, the neces-
sary treatment and what it consists of, having the arduous task of supporting him 
psychologically. Therefore, one of the most important danger for patients undergo-
ing cardiac surgery is post-surgery depression: a formidable enemy because it pre-
vents the patient from filling the post-operative period with the right forces, 
lengthening the hospitalization’s time. We are convinced that giving the patient all 
the explanations and answers to his questions is a fundamental part of the medical 
work and improves the post-operative period; it is also important to prepare the 
patient to deal with any possible post-operative complications because knowing 
them helps to face them without fear.

 Sexuality and Quality of Life

Patients with VHD often dread physical exertion for fear of triggering a flare-up of 
the disease, and as a result they often eliminate sexuality from being a factor in their 
quality of life. Doctors and nurses often show discomfort or embarrassment in pro-
viding useful guidance in this regard and patients, cowed by the pathology, do not 
have the courage to broach the subject [14].

Some patients claim to have tried to provoke erection through autoeroticism, but 
in the face of failure have abdicated the role of lover. ED therefore negatively affects 
the quality of life and well-being of patients and, the more severe and prolonged it 
is, the more it affects their self-esteem leading to depression, mood disorders, and 
insomnia. Right up to the point of ending relationships and cohabitation. [15].

Although guidance on limiting physical activity for patients with valvular dis-
ease is available, there are no studies that have specifically investigated the risk 
associated with sexual activity. However, it is possible to derive common sense 
indications from the existing evidence and clinical practice: patients with non- 
severe valvular disease can safely cope with non-intensive physical activity, and it 
is therefore reasonable to assume that they can undertake an active sexual life with-
out concern.

In contrast, for patients with severe, symptomatic valvular disease, resumption of 
intimate relations should be postponed until after careful medical evaluation or sur-
gical treatment.

In subjects in whom the severity and symptomaticity of the disease is doubtful, 
performing an inductive test allows assessment of hemodynamic response, symp-
toms, and the possible occurrence of arrhythmias.
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There is no reason to preclude normal sexual activity for patients with normal 
functioning valve prostheses by at least 6 to 8 weeks after cardiac surgery. [16].

 Conclusion

Certainly, the anxiety aspect modifies in no small way the male and female sexual 
response but there are no specific international studies on patients with valvulopa-
thies that could offer us further data.

One tool, however, that might be useful in assessing psychogenic, character, or 
pathological levels of anxiety is State-Trait Anxiety Inventory for Adults-Self- 
Evaluation Questionnaire STAI Form Y-1 and Form Y-2.
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The classification of thyroid diseases (TD) has substantially remained the same in 
the last 30 years despite the fact that the molecular mechanisms of numerous condi-
tions have been discovered and better characterized. Thyroid hormone dysfunctions 
can be linked to alterations of the target organs, at the receptor and post-receptor 
level. Some times during diseases evolution, a change in thyroid function is observed 
with the passage from hyperthyroidism to hypothyroidism and vice versa, while in 
other conditions it can be a remission after a quite long-term interval or not. Many 
TD are influenced by the iodine content of the diet which often affects its evolution.

 Introduction

The structure of thyroid hormones is characterized by the presence of iodine (IO) 
and it is, therefore, evident that its deficiency increases the incidence of thyroid 
diseases (TD). In the early stages of the life, it causes a reduced physical and intel-
lectual development; in adults entails many chronic TD, namely goiter (GO) and 
hypothyroidism (HY) [1]. Furthermore, in areas of GO endemia, the correction of 
the poor reduced in IO diet intake can lead to an increased frequency of hyperthy-
roidism (HP) only in Toxic Multinodular Goiter (MNG) but not in Graves’ disease 
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(GD) [2]. In these areas, oral supplementation with IO compounds also induces a 
higher incidence of subclinical hypothyroidism and autoimmune TD.

The increase in the thyroid volume, called GO, certainly represents the most 
frequent thyroid pathology. The GO is so widely diffused in some populations that 
it can be defined as endemic; nevertheless, in most cases, the production of thyroid 
hormones is normal (euthyroidism).

The functional state of thyroid is identified by the clinical signs of HY and HP; 
in this way, it is possible to start the right therapy after the assay of the thyroid hor-
mone serum levels. Currently, it is necessary to distinguish if the changes in the 
serum levels of thyroid hormones are linked to an alteration of their synthesis, or to 
the losses of the thyroid cells, iatrogenic causes or modification in target organs. 
The variations of the thyroid function are then categorized as transient, whose dura-
tion is up to a year, or chronic, when they persist throughout life. They are polar, 
when the clinical and functional characteristics change over time.

 Goiter

GO is defined as an increase in the thyroid volume which maintains normal hor-
monal secretion; in the GO, the inflammatory, immune, and tumour processes are 
absent. GO is defined as endemic in geographic areas where in children between 6 
and 12 years of age it has a frequency greater than 5%, sporadic when the incidence 
is less than 5% [3]. If the thyroid maintains its anatomical location in the neck it is 
indicated as cervical while it is defined as cervico-mediastinal when it extends to the 
anterior mediastinum. In some cases, the GO is transient (puberty, pregnancy, 
breastfeeding, etc.). The increase in the thyroid volume is generally secondary to a 
reduced IO intake in the diet. Additionally, it can arise from an increased intake of 
exogenous IO (amiodarone, iodine tincture, etc.) or from a diet rich in nutrients able 
to propitiate thyroid tumefaction. If GO is particularly voluminous, it causes com-
pression phenomena on the adjacent structures: dislocation of the trachea and 
oesophagus and compression of the jugular veins which are sometimes responsible 
for choking and cough, as well as for dysphagia and headache, the latter related to 
venous stasis. The recurrent nerve compression can induce dysphonia and dys-
pnoea; similarly, compression of the phrenic nerve can elicit hiccups; however, in 
clinical practice such complications are rare. If pain occurs with a rapid increase in 
GO volume, the presence of intra-nodular haemorrhage should be considered. The 
main purpose of GO monitoring is the possible occurrence of thyroid carcinoma, 
since thyroid nodules are malignant tumours in 5% of cases [4]. Thyroid ultrasound 
examination represents the most useful tool to identify “suspect” nodules to be sub-
jected to cytological examination (fine-needle aspiration cytology, FNAC). In GO 
with euthyroidism, the levels of TSH, FT3, and FT4 are normal; however, when the 
TSH still has values within the normal range but around 0.5 (TSH “blocked”), in the 
presence of tachycardia and other clinical signs, the presence of subclinical 
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hyperthyroidism must be assessed. If TSH is located at the high limits of the norm 
(>3.0), the use of low doses of L-Thyroxine may reduce the TSH levels which can 
stimulate the proliferation of thyroid cells. When the GO is very voluminous which 
leads to an aesthetic damage or important compression phenomena to patient, total 
or subtotal thyroidectomy is required. In nodular GO, if the indication for thyroid-
ectomy is caused by the presence of one or a few nodules, it is possible to use the 
alternative methods, as intranodular percutaneous injection of ethanol or ablation 
with laser hyperthermia.

But the most useful therapy of GO is to prevent its occurrence, that can be real-
ized through the IO prophylaxis (i.e., iodized salt). Consequently, it is registered as 
a significant reduction of GO in some geographical areas [5].

 Thyroiditis

The term “thyroiditis” encompasses a heterogeneous group of TD in which inflam-
matory phenomena can be minimal or very impressive. Their evolution is acute, 
subacute, or chronic, and is ruled by their aetiology since they identify numerous 
pathogenetic mechanisms: infectious, autoimmune, traumatic, radiation, drugs, and 
idiopathic factors.

Thyroid function may be normal but HY or HP occur more frequently with the 
possibility of varying from one condition to another. For a correct diagnosis, an 
accurate medical history is essential as well as the serum measurements not only of 
TSH, FT3, and FT4 but also of anti-thyroglobulin antibodies (ABHTG), anti- 
peroxidase (ABTPO), and anti-TSH receptor (ABTSHR). In some thyroiditis forms, 
inflammation parameters are altered and must be investigated. The most frequent 
forms are GD and Hashimoto’s thyroiditis (HD). The first occurs with HP and is 
characterized by an increase in ABTSHR. Approximately about 15% of patients 
have relatives with the same disease while about 50% of their families have high 
levels of ABHTG and ABTPO [6]. The HD or chronic lymphocytic thyroiditis is the 
most frequent cause of HY in the Western countries [7]. Particular forms are: (1) De 
Quervain’s subacute thyroiditis (or granulomatous), which is associated with fever, 
transient HP, high VES, and normal levels of ABHTG and ABTPO; (2) acute thy-
roiditis, of infectious aetiology (bacterial or viral) [8], which occurs with pain in the 
thyroid region, more frequently in the left lobe, and fever, and whose therapy 
includes the use of antibiotics; (3) silent thyroiditis whose origin is autoimmune and 
similar to the subacute form (which it differs from the previous one, because of the 
lack of pain) [9]; (4) chronic Riedel thyroiditis with positive ABHTG and ABTPO, 
HY in 30% of patients, in which the thyroid tissue is replaced by fibrosis with an 
increase in the compactness of the gland, dysphonia, and dysphagia [10]; (5) post-
partum thyroiditis, similar to the silent form, which occurs within the 12 months 
following the delivery [11], with high antibodies and a typical three-phase trend 
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characterized by an initial phase of HP, a longer period of HY and a return to 
euthyroidism.

 Hypothyroidism

In the pediatric age, the HY determines a delay in psychic (cretinism) and growth 
development; in adults, there is a slow-down in metabolic processes and accumula-
tion of glycosaminoglycans in the intercellular spaces especially at the level of the 
skin and skeletal muscle (myxoedema). The symptoms are: hair loss, constipation, 
reduction of cardiovascular, and pulmonary performances.

The presence of high TSH with normal (subclinical hypothyroidism) or low 
FT3 and FT4 values confirms the diagnosis [12]. The dosage of ABHTG and 
ABTPO and of the indicators of inflammation (VES, PCR, etc.) together with the 
thyroid ultrasound allows to identify the disease that causes HY. The therapy con-
sists in the administration of L-thyroxine (T4) at adequate doses, able to normalize 
the serum levels of TSH, FT3, and FT4. When possible, a specific therapy for the 
condition that underlies the HY should be carried out. In about 20% of cases, even 
in the presence of normal or almost normal TSH, FT3, and FT4 values, it would be 
useful to associate to administration of T4 also T3 in order to determine the com-
plete disappearance of the symptoms of HY. In fact, in some patients, there is a 
genetic deficit of the activity of desiodase 2; this enzyme transforms T4, a partially 
active hormone, into T3, with an activity approximately four times greater than 
T4 [13].

 Hyperthyroidism

HP determines an increase in all metabolic activities with the appearance of tachy-
cardia, nervousness, hyperkinesia, fatigue, insomnia, sweating, and intolerance to 
heat. Sometimes there are ocular manifestations defined with the term thyroid oph-
thalmopathy related both to ocular (conjunctiva, cornea, etc.) and extraocular 
(exophthalmos, retraction of the upper eyelid, etc.) alterations.

The finding of low TSH with high FT3 and FT4 or high limits of the standard 
(subclinical hyperthyroidism) allows us to diagnose HP. Additionally, the determi-
nation of ABHTG, ABTPO, ABTSR, and thyroid ultrasound allow us to identify the 
disease causing HP [14]. In some cases, it is necessary to carry out also the thyroid 
Scintigraphy (with I131, I123, or Tc99m) to specify if HP is causally related to 
MNG or toxic adenoma of the thyroid gland (Plummer’s disease).

In HP therapy, anti-thyroid drugs are indicated [15]; (1) methimazole which 
blocks the iodization of thyroid hormones, peroxidase mediated; (2) propylthioura-
cil which has the same activity as methimazole but also blocks the conversion of T4 
to T3, a more metabolically active hormone. If HP persists over time, total or partial 
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thyroidectomy or therapy with I131 is indicated. The latter destroys hyperfunction-
ing thyroid nodules through the emission of β particles. More recently, the elimina-
tion of hyperfunctioning nodules has been carried out by percutaneous intranodular 
injection of ethanol or ablation with laser hyperthermia.

 Thyroid Neoplasm

The most frequent thyroid neoplasms are: (1) papillary carcinoma (with its follicu-
lar variant); (2) follicular carcinoma (including Hϋrtle cell carcinoma; (3) anaplastic 
carcinoma; and (4) medullary carcinoma of the thyroid. The latter is due to the 
neoplastic transformation of the thyroid cells secreting calcitonin and is often genet-
ically transmitted in association with tumours and/or hyperplasia of another endo-
crine gland, thereby configuring particular clinical pictures indicated as Multiple 
Endocrine Adenomatosis (MEN) [16]. Hence, in most cases, this cancer is diag-
nosed by calcitonin dosing, baseline or after stimulation, during screening programs.

Thyroid ultrasound plays a fundamental role in the diagnosis of some thyroid 
cancer forms by identifying the thyroid nodules and classifying them according to 
their characteristics as low-, intermediate-, and high-risk nodules [17]. The latter 
must be subjected to ultrasound-guided cytological examination (FNAC); in sus-
pected cases, it is also possible to perform the genetic analysis of the collected mate-
rial. The previous analysis allows us to identify the mutations that are more frequent 
or rare in papillary carcinoma [18].

In all thyroid neoplasms, the therapy of choice is total thyroidectomy with emp-
tying, if necessary, of the laterocervical lymphonodes and the central compartment 
of the neck. After surgery, the neoplastic forms that maintain the ability to capture 
the IO are subjected (if necessary) to therapy with I 131 at high doses, which 
destroys the thyroid cells residual. Subsequent thyroid-suppressive therapy with 
high-dose thyroid hormones results in satisfactory recovery in 95% of patients. In 
the more aggressive forms, tyrosine kinase inhibitors are also available, with at least 
partially cytotoxic action on thyroid-derived cells [19].

Since papillary carcinoma of the thyroid gland is deemed to be poorly aggres-
sive, it has recently been suggested to resort to active surveillance for some of these 
forms, i.e., surgery should be deserved only to the most severe forms [20]. Similarly, 
the lobectomy should be preferred rather than total thyroidectomy. The main issue 
is that in the case of lobectomy or partial thyroidectomy, it is not possible to carry 
out metabolic therapy with I131. Thus, the active surveillance could also be chosen 
to decide which type of surgery (total or partial) is to be recommended.
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 Sexuality and Quality of Life

The scientific literature in these years of SARS-CoV-2 has addressed the extent to 
which this pandemic could induce, usually reversibly, thyroid dysfunction, includ-
ing subclinical and atypical thyroiditis [21]. Patients with baseline TD do not appear 
to be at increased risk of contracting or transmitting SARS-CoV-2, and baseline 
thyroid dysfunction does not promote worse progression of COVID-19. However, it 
is unclear whether low levels of free triiodothyronine, observed in critically ill 
patients with COVID-19, may worsen the clinical progression of the disease and, 
consequently, whether triiodothyronine supplementation could be a tool to reduce 
this burden. Glucocorticoids and heparin may affect thyroid hormone secretion and 
measurement, respectively, leading to a possible misdiagnosis of thyroid dysfunc-
tion in severe cases of COVID-19.

In a sample of 191 confirmed mild-to-moderate cases of COVID-19, thyroid dys-
function was observed in about 15% [22]. Patients with subnormal TSH levels com-
pared to those with normal TSH levels (0, 21  mUI/L versus 1.2 mUI/L) more 
frequently had fever (89 versus 59%, p  =  0.03) and a lower SARS-Cov-2 poly-
merase chain reaction threshold (20.9 versus 26.3, p 0.01) suggestive of a higher 
viral load.

In another retrospective study of 50 patients confirmed with COVID-19, more 
than half (56%) had transiently subnormal TSH levels and those with lower TSH 
values had a poor prognosis [23].

SARS-COV-2 aside, thyroid dysfunction and sexual dysfunction are both com-
mon conditions that have a major impact on quality of life (QoL).

Recent publications have documented an increase in the prevalence of sexual 
dysfunction in people with hypothyroidism and hyperthyroidism. To get a more com-
plete picture of this issue, Gabrielson and colleagues performed a review of all 
studies conducted in this field between 1978 and 2018 [24].

The aspects analysed in the articles, which were collected through specific bib-
liographic research, were: frequency, symptoms, mechanisms of development, 
diagnosis, and therapy of the sexual dysfunctions identified in the evaluation of 
people with impaired thyroid function. The data collected indicated that sexual dys-
functions have an estimated frequency of between 59% and 63% and between 22% 
and 46%, respectively, in men and women with hypothyroidism. In subjects with 
hyperthyroidism, the percentages were 48–77% and 44–60%, respectively, for 
males and females. Both hyperthyroidism and hypothyroidism are associated with 
erection and ejaculation problems. In particular, delayed ejaculation is common in 
hypothyroidism and premature ejaculation in hyperthyroidism. Libido alterations 
are reported for both thyroid dysfunctions. In women with hypothyroidism and 
hyperthyroidism, hypoactive desire disorder, vaginal dryness, arousal and orgasm 
disorder, and vaginismus are reported [24].

However, the QoL of patients diagnosed with thyroid carcinoma differs. In the 
study by Giusti et al. [25], it was found that those patients with malignant tumours 
suffer a very significant deterioration in their QoL. Since 2010, however, a new QoL 
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inventory has been available: ThyPRO for benign thyroid disorders. From 2012 to 
2016, this tool was used for an annual assessment of QoL on 123 adult patients with 
DTC. The ThyPRO questionnaire consists of 13 scales in which higher scores rep-
resent a greater impact on QoL in areas affected by TD. Disease-specific morbidity 
due to possibly inadequate treatment with L-T4 was assessed using the Billewicz 
scale (BS). The same tests were conducted in 192 control subjects who had under-
gone surgery for benign TD.

ALSO DTC and control subjects had similar scores on all but one scale; scores on 
the hyperthyroid symptom scale were significantly higher in DTC patients than in 
controls. Over the 5-year period, scores did not change significantly in the DTC 
group. Overall, QoL and BS scores showed a slight, but not significant, improve-
ment during the study period in DTC patients. BMI had an impact on several 
ThyPRO scales.

The ThyPRO questionnaire also found that the perception of disease was similar 
after thyroidectomy for malignant and benign disease. Only a marginal improve-
ment in QoL was noted in DTC subjects over the 5-year study period. In both 
groups, females showed a higher perception of the disease than males [26].

To date, most studies have found that patients with DTC generally suffer from 
impaired QoL [27] and that this is comparable to that of patients with tumours at 
other sites [28].

Using the results of the North American Thyroid Cancer Survivorship Study 
(NATCSS), a large-scale survival study, clinical research [28] compared the QOL of 
thyroid cancer survivors with the QOL of survivors of other cancers. The NATCSS 
assessed QOL in general and in four subcategories: physical, psychological, social, 
and spiritual well-being using the QOL-Cancer Survivor tool (QOL-CS). Studies 
that used the QOL-CS to assess survivors of other cancers were compared with the 
NATCSS results using two-tailed t-tests.

Comparing the results of the NATCSS and QOL studies on survival of colon 
cancer, glioma, breast cancer, and gynaecological cancer, the overall mean QOL in 
NATCSS was 5.56 (on a scale of 0 to 10, with 10 being the best). The overall QOL 
of patients with thyroid cancer was similar to that of patients with colon cancer 
(mean 5.20, p = 0.13), glioma (mean 5.96, p = 0.23), and gynaecological cancer 
(mean 5.59, p  =  0.43). It was worse than for breast cancer patients (mean 6.51, 
p < 0.01).

The result is that the self-reported QOL of thyroid cancer survivors appears, 
overall, similar to or worse than that of survivors of other cancers examined with the 
same instrument. This should increase awareness of the significance of a thyroid 
cancer diagnosis and highlights the need for a multi-specialist approach to 
improved QOL.

Furthermore, after administering four validated questionnaires to 153 recovered 
DTC patients with a median duration of care of 6.3 years and to a large group of 
healthy controls matched for age, sex, and socioeconomic status, Hoftijzer et  al. 
[27] documented impairment of QoL in the DTC group. Furthermore, after a litera-
ture search, Singer et  al. [28] reported various features of QoL impairment in 
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patients with DTC (sudden bouts of fatigue, exhaustion, sleep quality, employment, 
social support, fear of cancer progression, fear of a second operation, swallowing 
difficulties and general feeling). In the same period, a literature review [29], in 
which 16 articles concerning QoL in DTC patients were selected, revealed that sev-
eral factors (surgery, radioiodine therapy, discontinuation of thyroid hormone 
instead of rhTSH administration, access to behavioural help, doctor-patient rela-
tionship) had a positive impact on patients, both physically and psychologically.

Recently, McIntyre et  al. [30] collected data from a 5-dimensional EuroQoL 
questionnaire (EQ-5D) from 83 cancer patients attending the first UK thyroid can-
cer doctor–patient forum and found that mean QoL was lower in DTC patients than 
in breast, colorectal, or prostate cancer patients. A large group of these DTC patients 
suffered from fatigue and depression. These findings appear to partially confirm a 
2016 report by Applewhite et al. [28], who observed that the self-reported QoL of 
thyroid cancer survivors was similar to or worse than that of the patients with differ-
ent cancer diagnoses.

We can generally state that TD include several types: non-toxic goitre, hyperthy-
roidism, thyroid ophthalmopathy, and hypothyroidism. Goitre may be associated 
with neck discomfort and cosmetic problems. The classic symptoms of hypothyroid-
ism are non-specific but well described, with fatigue, slow cerebration, constipa-
tion, weight gain, and depression being the main features. Typical symptoms of 
hyperthyroidism are rapid heartbeat, tremor, weight loss, anxiety, and increased 
sweating.

22–35%percent of goitre patients, 18–66% of hyperthyroid patients, 7–99% of 
TAO patients, and 16–51% of hypothyroid patients experienced limitations in nor-
mal activities. Persistent impairment of HRQL was very frequent in patients with 
hyper- and hypothyroidism. Approximately half of the patients presented with 
reduced general health and QoL, limitations in normal activities, and social and 
emotional problems. Two thirds were tired. Anxiety, cognitive, and sexual problems 
were present in about one-third of the patients [31].

Meanwhile, scientific research has developed two new condition-specific ques-
tionnaires for use in hypothyroidism: the Thyroid Dependent Quality of Life 
Questionnaire (ThyDQoL) and the Thyroid Treatment Satisfaction Questionnaire 
(ThyTSQ).

 Conclusion

The ThyPRO consists of 85 items: the scales cover physical and mental symptoms, 
well-being and function, as well as social and daily functions and aesthetic con-
cerns. Responses (N = 1810) to the ThyPRO were collected from seven countries: 
the United Kingdom (n = 166), the Netherlands (n = 147), Serbia (n = 150), Italy 
(n = 110), India (n = 148), Denmark (n = 902), and Sweden (n = 187). The translated 
versions were compared in pairs with the English version by examining the uniform 
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and non-uniform DIF, i.e., whether patients from different countries responded dif-
ferently to a particular item [32, 33].

Although there is no shortage of tools for validating the QOL of patients diag-
nosed with thyroid pathology or thyroid carcinoma, there remains much to be 
done to increase multidisciplinary teams that take charge not only of the pathol-
ogy but also of the whole individual/patient and family contexts of reference. The 
psycho- sexologist could be a facilitating figure in a therapeutic pathway where 
clinicians themselves complain of not having the tools to approach the psyche, 
sexuality, mood disorders, anhedonia, and patients’ decline in therapeutic 
motivation.
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Down Syndrome

Caterina Premoli, Letizia Maria Fatti, Luca Persani, 
and Elena Vittoria Longhi

 Introduction

Down syndrome (DS) is the most commonly identified genetic form of mental retar-
dation and the leading cause of specific birth defects and medical conditions 
(Table 1).

Live birth prevalence is influenced by changes in prenatal screening technologies 
and policies. In the United States, DS birth prevalence is estimated at 12.6 per 
10,000 with around 5300 births annually [1]. According to EUROCAT registries, 
the prevalence of DS in Europe per 10,000 live births for the years 2010–2014 is 
22.09 [2].
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Table 1 Incidence of comorbidity in DS

Congenital heart disease (including simple 
anatomic features)

up to 50%

Pulmonary hypertension 1.2–5.2%
OSA 57–73%
Hearing deficits 84%
Neutrophilia, thrombocytopenia, and 
polycythemia at birth

Respectively 80%, 66%, and 33%

Transient myeloproliferative disease 3–10%
Acute myeloid leukemia 20–30% (among patients with transient 

myeloproliferative disease)
Iron deficiency 45–66%
Thyroid abnormalities 50%
Obesity 23–70%
Neurodevelopmental disorders 18–38%
Epilepsy 8%
Autism spectrum disorders 7–16%

Table 2 Risk of DS in 
relation to maternal age

Maternal age Risk of DS

20 1/1527
25 1/1352
28 1/1113
30 1/895
32 1/659
34 1/446
35 1/356
36 1/280
37 1/218
38 1/167
39 1/128
40 1/97
44 1/30

Geleherter TD et  al, Principles of 
Medical Genetics, Elsevier, 1999

 Genetic Features

The cause of DS has been recognized in the presence of a third copy of chromosome 
21 which occurs sporadically in 90–95% of patients due to a meiotic nondisjunc-
tion. In approximately 2–4% of persons with DS phenotype, the trisomy occurs by 
unbalanced de novo or familial translocation between chromosome 21 and another 
acrocentric chromosome (usually cr. 14, 21 or 22). The remaining 2–4% of people 
with DS had a mosaicism, a condition characterized by both trisomic and euploid 
cell lines, usually associated with fewer clinical features of DS [3] The only known 
risk factor for DS is advanced maternal age [4] (Table 2).
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Table 3 DS clinical features 
at birth

Clinical features Presentation at birth (%)

Flat face 90
Absence of Moro reflex 85
General hypotonia 80
Ligament laxity 80
Abundant neck skin 80
Epicanthic eye-fold 80
Pelvic dysplasia 70
Dysplastic ear 60
Fifth finger clinodactyly 60

Hall B. Mongolism in newborn infants. An examina-
tion of the criteria for recognition and some specula-
tions on the pathogenic activity of the chromosomal 
abnormality. Clin Pediatr (Phila). 1966 Jan;5(1):4–12.

 Prenatal and Postnatal Diagnosis

The development of non-invasive prenatal screening (NIPS) using cell-free DNA 
has reduced the use of invasive testing showing a specificity of 99.7% in the prenatal 
detection of DS [5]. Nevertheless, genetic analysis of karyotype by amniocentesis 
and chorionic villus sampling is still required for a definitive prenatal diagnosis of 
DS. At delivery, physical examination is the most sensitive initial diagnostic assess-
ment for DS. When DS is suspected post-natally (Table 3), karyotype is mandatory 
in order to confirm the diagnosis and to determine whether the cause is a non- 
disjunction or a translocation [6].

As life expectancy for individuals with DS has significantly improved, with a 
median age of 30 in 1973 to 60 as of 2020, the medical community is challenged 
with continuing to optimize medical treatments in order to reduce morbidity and 
maximize social function [7].

 Cardiovascular Issues

Up to 50% of patients with DS are diagnosed with congenital heart diseases (CHD), 
with a prevalence of simple anatomic patterns showing no impact on morbidity and 
mortality. In the last years, genetics studies are trying to explain the high prevalence 
and the pathogenesis of CHD in DS. It is possible that the overexpression of genes 
mapping on chromosome 21 (i.e. COL6A1 and COL6A2) could be related to car-
diac malformations [9].

The most frequent CHD diagnosed in DS is the atrioventricular septal defect 
(AVSD) representing the 30–50%. Other DS-associated CHD are atrial septal 
defects (ASD), ventricular septal defects (VSD), and tetralogy of Fallot [8]. Even in 
the absence of structural heart disease, neonates with DS are at risk of developing 
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persistent pulmonary hypertension with a higher incidence (1.2–5.2%) compared 
with non-DS. This is due to other medical conditions that frequently affected DS 
people such as obstructive sleep apnea and obesity [10].

For these reasons, the American Academy of Pediatrics (AAP) guidelines rec-
ommend all neonates with DS to be screened for CHD with physical examination, 
ECG, chest radiography and echocardiography. DS people should be on cardiac 
surveillance through childhood and adulthood [6, 11].

Early surgical repair of CHD is the best strategy to prevent pulmonary hyperten-
sion and contribute to the increasing survival and to the better quality of life.

Despite premature aging and a tendency toward obesity, DS patients appear pro-
tected from atherosclerosis, arterial hypertension, and coronary artery disease [12].

 Airways, Pulmonary, and Hearing Issues

Respiratory disorders are common causes of illness and death in DS children and 
adults. DS people are known to be affected by small airways for patient’s age, 
micrognathia, relative macroglossia, tracheal stenosis due to complete tracheal 
rings, hypotonia, obstructive airway disease (OSA), increased risk of respiratory 
tract infection and serous otitis media and hearing impairment [13].

The prevalence of OSA in DS people has been underestimated frequently under- 
recognized. In recent reports, the prevalence ranges from 57% to 73% [14]. 
According to the AAP guidelines, polysomnography (PSG) has to be performed on 
all DS patients under 4 years of age [6]. The first line treatment is surgical and con-
sists in adenotonsillectomy although it is not as effective in DS children as it is in 
non-affected children [15]. Continuous positive airway pressure (CPAP) is the 
mainstay of non- surgical treatment.

Adults with DS can have frequent ear wax impactions that may impair hearing, 
therefore ear examinations should be performed routinely.

The AAP recommends audiologic evaluation every 6 months for the first 5 years 
of life in patients with DS to evaluate for hearing loss [6]. Otolaryngologic and 
audiologic interventions are important to optimized speech and communication in 
order to achieve social integration and intellectual abilities.

 Hematological Issues

DS is associated with a broad spectrum of hematological findings occurring at dif-
ferent ages. After birth, the altered hematopoiesis leads to peripheral blood abnor-
malities such as neutrophilia (in 80% of DS neonates), thrombocytopenia (in 66% 
of DS neonates), and polycythemia (in 33% of DS neonates) [16].

Within 1–2 months of life, 3–10% of DS infants develop transient myeloprolif-
erative disease. Despite a spontaneous regression in most of the cases, TMD can be 
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fatal or lead to the subsequent development of acute myeloid leukemia (AML) in 
20% of DS children with a high sensitivity to chemotherapy and a favorable out-
come. Children with DS also have an a 10–20-fold increased risk of developing 
acute lymphoblastic leukemia (ALL) compared to non-DS children associated to a 
higher rate of treatment-related toxicities [17].

To promptly recognize hematological disorders, various authors propose to per-
form a blood smear either in any DS child presenting with symptoms of TMD or 
leukemia or in every DS infant at approximately 2 months of life. In the absence of 
biological abnormalities, a blood smear should be performed yearly [16, 17]. In 
contrast, the risk of developing solid tumor except retinoblastoma and germ-cell 
tumors is lower in children and adults with DS [18].

Iron deficiency and vitamin B12 and folate deficiencies are frequent in DS persons 
as in general population. To this extent, current health supervision guidelines for chil-
dren with DS recommend obtaining a complete blood count (CBC) in the newborn 
period and annually between ages of 13 and 21 years. Sufficient iron stores and ade-
quate vitamin B12 and folate levels are of great importance to maximize learning and 
psychomotor development, particularly in children with baseline cognitive delay [19].

 Endocrine Disorders

Endocrine disorders such as thyroid dysfunction, low bone mass, short stature, dia-
betes, and obesity are much more common in DS people rather than in general 
population.

Thyroid abnormalities include congenital hypothyroidism, acquired subclinical 
hypothyroidism, acquired overt hypothyroidism and hyperthyroidism, and thyroid 
autoimmunity [20]. The AAP guidelines recommend screening for thyroid dysfunc-
tion at birth, 6 months, 12 months, and annually thereafter [6]. Unlike the general 
population, there is no female predominance for any type of thyroid disorder. When 
looking at all types of thyroid disease, up to 50% of patients with DS are expected 
to have a diagnosis of thyroid disease by adulthood [21].

The incidence of congenital hypothyroidism is estimated between 1:113 and 
1:141 DS live births being 14–21 fold more common among DS patients compared 
to the general population, as a likely consequence of the extra chromosome 21 and 
possibly to overexpression of the DYRK1A gene [22]. Most cases are associated 
with thyroid hypoplasia, whereas thyroid agenesis, ectopy, or goiter are infrequent. 
Subclinical hypothyroidism (SH) is the most frequent thyroid abnormality, with a 
prevalence ranging between 7% and 40%. SH before the age of 5 years may be a 
transient and self-limiting condition in >70% of DS cases. It has been postulated 
that mild TSH elevation in DS may be an inherent defect of the syndrome reflecting 
a resetting of the HPT axis. For these reasons, it has been suggested that SH may be 
over-diagnosed in DS patients, leading to unnecessary life-long treatment. 
Autoimmune hypothyroidism is the most frequent autoimmune disorder in DS. Anti- 
thyroid antibodies are found in 13–46% of patients showing no gender predilection, 
but with an increased prevalence of SH at presentation [23].
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Skeletal maturation and bone-mass accrual in DS patients are impaired by hypo-
gonadism, low vitamin D, low calcium intake, obesity, low physical activity, 
decreased muscle mass, decreased sun exposure, and anti-epileptic medication use 
[24]. Adults with DS have a high prevalence of osteoporosis [25] and present with 
lower bone mineral density (BMD) compared with persons with other intellectual 
disabilities but BMD can be underestimated due to short stature, and it has been 
suggested that volumetric BMD (vBMD). However, so far, data on fractures inci-
dence are lacking in this population [26].

Adolescents with Down syndrome do not differ substantially from others in the 
age of onset of puberty, however DS male are sometimes affected by hypergonado-
tropic hypogonadism with evidence the Sertoli and Leydig cell dysfunction. The 
sperm count is abnormally low in men with DS; the resulting azoospermia or oligo-
spermia may be associated with damaged spermatogenesis.

Women with DS are fertile, since many cases of maternity have been reported 
[27]. However, data in literature highlighted early menopause in women with DS 
(relative to a healthy population) and a marked decrease in levels of anti-Müllerian 
hormone. This premature ovarian failure might be associated with a reduced ovarian 
reserve due to oogenesis failure and/or lower levels of primordial cell maturation [28].

To this extent, infertility should not be assumed. It should be mandatory to dis-
cuss about sexuality and parenthood with DS patients and their families [20].

The combined prevalence of overweight and obesity varies between studies from 
23% to 70%. Etiology of obesity is multifactorial including increased leptin, 
decreased resting energy expenditure, comorbidities, unfavorable diet, and low 
physical activity levels [29]. Obesity contributes to both reduced quality of life and 
to worse medical conditions such as OSA, cardiopulmonary disease, metabolic 
abnormalities, and mood disorders. To this extent, DS patients with BMI >30 has to 
be referred to a multicomponent behavioral intervention [30].

DS subjects are characterized by an acceleration of the ageing process leading to 
progeroid aspects and many age-associated diseases with an early onset including 
epidermal thickening, visual and hearing impairment, cognitive impairment, over-
weight, osteoporosis, early menopause, and diastolic dysfunction. The only excep-
tion is the incidence of solid cancer that in DS adult is lower with respect to 
age-matched controls. The main molecular mechanisms involved in the aging pro-
cess are markedly altered in DS. These mechanisms include metabolism, stem cells 
and regeneration, macromolecular damage, inflammation, adaptation to stress, pro-
teostasis, and epigenetics. So far, different biomarkers of age, such as telomere 
shortening, have been studied in DS in order to predict age-related functional 
decline and lifespan better than chronological age [31].

 Autoimmune Disorders

Autoimmune diseases have a higher incidence and prevalence among individuals 
with DS than in people without this chromosomopathy. In particular, children with 
DS are at an increased risk for thyroid, gut, islet autoimmunity and alopecia, vitil-
igo, and juvenile idiopathic arthritis [32].
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The immunological bases of relationships between DS and autoimmunity should 
be searched into thymic atrophy and diminished expansion of T and B lymphocytes, 
altered thymic expression of the autoimmune regulator (AIRE) gene located on 
chromosome 21q22.3, the genetic contribution of class II MHC genes, altered activ-
ity of enzymes that modulate inflammatory and immune processes and hyper- 
responsiveness to interferon [20, 23].

 Neurodevelopment Disorders

Current prevalence estimates of neurobehavioral and psychiatric co-morbidity in 
children with DS range from 18% to 38% [33]. Decreased motor coordination, 
increased incidence of autism spectrum disorder (ASD), psychiatric problems, and, 
later in life, dementia are conditions that are frequently recognized in DS people 
[34]. The estimated prevalence of ASD among DS people ranges from 7% to 16% 
according to various studies [35]. The diagnosis of these problems is often delayed 
due to the overlap of DS-specific behaviors and autism. Epilepsy is seen in 8% of 
children with DS, with 40% occurring in infancy and often presenting as infantile 
spasms. Dementia that resembles Alzheimer’s disease is common in adults with 
Down’s syndrome [36]. Behavioral management is a challenge for families and 
caregivers of DS patient. Both pharmacological, counseling, and behavioral support 
have shown to have positive impact on quality of life.

 In Conclusion

DS condition is complex and associated not only with health problems but also to 
psychological and social issues. Nowadays, people with DS have a better life expec-
tancy; therefore, clinical research and development of evidence-based care guide-
lines for adults are needed with focus on probable changes in long-term DS 
morbidity. Involvement in community life has become increasingly important as 
persons with DS survive longer and achieve greater degrees of independence. An 
emphasis on transitions such as employment, source of health care, community 
involvement, as well as on legal issues and financial support, has been found to be 
essential for the long-term well-being of persons with DS and their families [33]. To 
this extent, in 2016, the Italian Parliament has promulgated the law no.112/2016 
with the aim of promoting independence and providing support in daily life to peo-
ple with disability that lose parental assistance.

 Sexuality and Quality of Life

Individuals with DS and other mental disabilities who engage in sexual behaviors 
may encounter social prejudice and significant parental anxiety [37].

Down Syndrome



88

The emergence of sexual behaviors in the individual with DS alarms some par-
ents and guardians who fear that the child may be particularly vulnerable to experi-
ences such as unwanted pregnancies, sexual exploitation and abuse, and sexually 
transmitted diseases.

The incidence of masturbation in individuals with DS has been reported to be 
40% in males and 52% in females [38]. Masturbation rates are not significantly 
higher in individuals with DS than in the general population [39]; reports show that 
incidence in the general population is 100% in males and 25% in females at age 
15 years [40].

Certainly, the possibility of sexual abuse is not uncommon in these patients.
In a 1987 study by Elvik et al., following pelvic examination, 37% of women 

with mental disabilities showed signs that were thought to be consistent with previ-
ous vaginal penetration [41].

Schor’s review of 87 non-institutionalized mentally disabled individuals indi-
cated that 50% of mildly disabled individuals had engaged in sexual intercourse 
[42]. Rape or incest had occurred in 33% of mildly disabled and 25% of moderately 
disabled individuals. The mentally disabled individual is vulnerable to sexual mal-
treatment for several reasons: isolation; communication deficits; small peer group; 
and limited mutual support services. Loneliness and frustration may drive an indi-
vidual to accept any form of individual attention whether negative or positive. Other 
contributing factors include multiple life situations and transient caregivers, some of 
whom may be pedophiles.

Sex education in these patients should begin in early childhood [43]. Young 
children and those individuals with DS who have severe cognitive or language 
impairment may learn best from a good/bad touch model: “Just say no to advances 
or unwanted touches” [44, 45]. Older children and individuals with mild language 
and cognitive impairment may be able to learn a physical and emotional distance 
paradigm [46] in which individuals learn appropriate behaviors for each circle of 
intimacy (space and physical distance) and are warned that “sometimes a friend 
may want to be closer to you than you want.” You need to tell your friend 
to “STOP”.

As adolescents with DS they require early sex education accompanied by open 
discussion. However, because of the significant variations within this population in 
cognitive levels, learning styles, living arrangements, and health problems, they 
require an individualized approach to sex education [37].

 What About Contraception?

In general, adults with DS underutilize the healthcare system [47]. Women with DS 
demonstrate significantly lower utilization of gynecological and reproductive ser-
vices than do women in the general population and while it is recommended that all 
women with DS have a baseline pelvic exam and pap test between the ages of 17 
and 20, this recommendation is rarely followed [48].
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Men with DS should learn testicular self-examination if their cognitive level per-
mits; likewise, women should learn breast self-examination and undergo regular 
gynecological care [49, 50].

As in the general population, the only non-surgical contraceptive method avail-
able to males is the condom. There are, however, numerous methods available to 
women including condoms, spermicidal foams and gels, diaphragms, sponges, cer-
vical caps, IUDs, oral contraceptives, Norplant, and Depo-Provera. No form of con-
traception is totally contraindicated for individuals with DS [45].

Oral contraceptives are frequently used by women with DS, and contraindica-
tions are similar to those reported by the rest of the female population.

The real difficulty detected by the scientific literature is: how to talk about sexu-
ality to Down’s syndrome patients in childhood and adolescence? Are caregivers—
especially mothers—open in this sense?

My husband still accepts our son as a child. When our son wishes to engage in masturba-
tion, my husband is upset. Since our son cannot marry according to my husband’s way of 
thinking, he chooses not to see my son’s sexual needs or wants them to be unfulfilled. [51]

Mothers often report that they avoid talking about sexuality with their children 
because they do not feel comfortable with the topic. They blamed a lack of knowl-
edge and of being conditioned by their cultural and religious approach to sexuality. 
In fact, some also reported that the traditional rules that defined sexuality as shame 
discouraged them from getting help to understand their children’s sexual needs and 
they could not pass on their experiences to their child.

My son doesn’t know what fluid comes after masturbation, but he does wonder. I don’t 
know how I can explain it to him because I can’t talk openly about sexuality to anyone. I 
told him “You were urinating”. [51]

Manor-Binyamini [52] study explored communication difficulties, for example, in 
a group of mothers in Turkey.

The mothers stated that they try to maintain control over their children’s sexual 
behaviors, because they felt responsible for maintaining cultural and social values 
and expressed fear and anxiety related to public displays of sexual behavior, such as 
masturbation. However, labelling people with DS as eternal children [53] causes 
family members to act in a more controlling and traditionalist manner toward sexual 
needs and to focus only on caring responsibilities [54].

Parental pressure and control over children’s sexuality can limit social interac-
tions and reinforce social isolation [55].

Therefore, social, educational, and psychological support programs regarding 
their children’s developmental characteristics could help mothers feel more compe-
tent and comfortable [56].

Teachers, among others, play an important role in children’s sexual development, 
but they have limited knowledge and varying perspectives on communicating 
sexuality.

A study by LJ Scholes [57] researched teachers’ knowledge and beliefs related 
to sex education. This research used a quantitative and qualitative (mixed method) 
approach. A total of 40 pre-school teachers were asked to complete a questionnaire 
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describing teachers’ knowledge and demographics, as well as a scale of beliefs 
about what teachers felt about teaching sex education.

Quantitative results showed that teachers had limited knowledge (M  =  8.75, 
SD = 2.56) and low conviction (M = 2.75, SD = 0.28) as to the teaching of sexuality 
education to children. According to qualitative data, learning resources with regard 
to teaching sexuality were very limited.

There is more.
Individuals with DS also have an increased likelihood of a number of medical 

complications including those of the thyroid gland and the gastrointestinal, upper 
respiratory, audiological, haematological, and neurological systems [58].

Studies report that obesity is more prevalent in individuals with DS than in indi-
viduals with other types of intellectual disability (ID). However, no studies using a 
matched comparison group methodology were conducted, and results from previ-
ous studies are contradictory.

A detailed method was used to identify all adults with ID in Leicestershire. 
Individuals were invited to participate in a medical examination which included 
measurement of their height and weight, from which their body mass index (BMI) 
was calculated. For each person with DS, an individual matched for gender, age, 
and housing type was identified from the Leicestershire ID database.

 Results

Women with DS had lower mean height and weight but higher mean BMI than 
paired pairs. Men with DS had lower mean height and weight, but there was no 
statistical difference in BMI compared with matched pairs. Using World Health 
Organization BMI categories, women with DS were more likely to be overweight or 
obese than their matched pairs (odds ratio = 2.17). Men with DS were more likely 
to be in the overweight category than their matched pairs but were less likely to be 
obese (odds ratio = 0.85).

It can be inferred that there is a higher prevalence of obesity among women with 
DS but not among men. As the impact on the health of people with DS of being 
overweight or obese is uncertain, this is an area that requires further study [59].

 Conclusion

It is not easy for caregivers to approach the sexuality of their down’s adolescent son/
daughter, especially for mothers. While fathers tend to deny the patient’s sexual 
development and fear abuse or pregnancy, mothers often report the fear that their 
down’s child could become a rapist. In no other pathology has the sexologist been 
able to accompany physicians, patients, and family members on various self- 
cultivating journeys into intimacy. The parent, gaining awareness in educating the 
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patient with clear and neutral information, the patients, children, and adolescents, 
learning to experience the body and its urges as a normal process of growth. Adult 
patients experience intimacy as one of many acquired skills. The desire for a family 
and child in these patients should be welcomed and planned in stages according to 
the individual’s mental and cognitive abilities. Physicians can incentivize patients 
and caregivers to experience the sexologist as an accomplice and positive specialist 
in the patient’s quality of life.

Most parents noticed signs of physical sexual development. More than 60% of 
adolescents reacted to these changes by showing interest. About 70% of the girls 
had menarche. 91% of parents observed changes in behavior: mood instability, 
revolt, and shame. 37% of parents talked with their child about sexual topics, most 
of them responding to the child’s interest. 47% of youth, particularly boys, showed 
interest in the opposite sex. Half of the youth planned to have a family; however, 
most parents did not approve of their children starting a family. When asked about 
means of contraception, parents preferred contraceptive pills and sterilization. 34% 
of parents would panic at the news of their children’s pregnancy. 23% would not 
accept marriage between adults with DS, 66% were against having children by them.

The psychosexual development of people with DS is characterized by problems 
similar to those of puberty in healthy adolescents. The essential issue is the need for 
sex education and support for young people with DS, which will make it possible to 
avoid sexual abuse and asexual treatment of adolescents.
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Hashimoto Thyroiditis

Simone Antonini, Maria Francesca Birtolo, Andrea Lania, 
and Elena Vittoria Longhi

 Introduction

Hashimoto Thyroiditis is a chronic autoimmune disease clinically characterized by 
gradual thyroid failure due to the presence of specific antibodies directed to thyroid 
antigens. Haraku Hashimoto, a Japanese physician, first described in 1912 this con-
dition, naming as “struma lymphomatosa” and referring to patients with goiter and 
intense lymphocytic infiltration of the thyroid gland [1]. Several studies have then 
stated that lymphocytic infiltration was the result of an immunological reaction to 
thyroid antigens and thyroid autoantibodies were identified [2]. Since then, 
Hashimoto thyroiditis has been considered an autoimmune disease characterized by 
the detection of serum thyroid autoantibodies, regardless of the presence of goiter.

 Pathogenesis

Thyroid autoantibodies are detected in about 11% of the general population and in 
iodine sufficient areas, Hashimoto thyroiditis is considered the most common cause 
of hypothyroidism [3]. Hashimoto thyroiditis is more frequent in advanced age, in 
women, in iodine sufficient populations and in people moving from iodine sufficient 
to deficient areas. Its prevalence differs among races and geographical areas being 
more frequent in white race rather than black one and rare in Pacific Islanders. 
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Nevertheless, an increased incidence over time has been reported, particularly in the 
last three decades [4].

The pathogenic mechanisms underlying Hashimoto thyroiditis are still largely 
unknown, but it seems to be the result of a combination of genetic influences, envi-
ronmental triggers, and epigenetic factors.

Genetic susceptibility has firstly been proven analyzing the impact of familial 
predisposition on the development of the disease and it has been demonstrated a 
concordance rate of more than 50% in monozygotic twins [5]. Several genes have 
been identified, particularly those involved in the immune response regulation, such 
as those coded in the Human Leukocyte Antigen complex (HLA). These genes 
could alternatively play a role of susceptibility or resistance in the development of 
the disease. HLA-A*02:07, HLA-DRB4, and HLA-B* 46:01 fall in the first 
group [6].

The main determinant in the rising incidence of autoimmune diseases, including 
Hashimoto Thyroiditis, appears to be a more hygienic environment with few micro-
bial agents. Diet has also a central role: excess of iodine may cause the onset of the 
thyroiditis in predisposal individuals, while insufficient selenium and vitamin D 
deficiency may result in a worsening of the disease. In this context, the role of 
smoking and alcohol is still controversial of smoking and alcohol, but some studies 
report a moderate consumption of alcohol as a protective factor as well as lower 
peroxidase antibody levels in smokers rather than nonsmokers [3]. Eventually, viral 
infections could represent a risk factor in predisposed subjects, probably based on 
molecular mimicry mechanism between viral and self-antigens, but further studies 
are needed to clearly demonstrate a significant association.

Environment and genetic factors are mutually dependent, and the first ones can 
influence genes expression inducing epigenetic modifications, such as methylation 
and histone modifications.

Hashimoto thyroiditis is characterized by specific histopathology modifications, 
such as lymphocytic infiltration, lymphatic follicular formation, and replacement of 
glandular tissue in a fibrotic one, in a large spectrum of phenotypes including both 
goiter and gland atrophy. In pathogenesis, both humoral and cellular immunity play 
a role. The first event is a dysfunction of B cells with overproduction of thyroid 
autoantibodies. Nevertheless, hypothyroidism is due to the destruction of thyroid 
tissue which is realized by cellular immunity through cytotoxic and apoptotic mech-
anisms. Recent studies pointed out other factors involved in the pathogenesis such 
as alteration in the function of T cell suppressors [7].

 Clinical Presentation and Diagnosis

Hashimoto thyroiditis has been associated with local and systemic symptoms 
(Table 1), even if more frequently is clinically silent leading to a condition named 
subclinical hypothyroidism.

S. Antonini et al.



97

Table 1 Clinical presentation and implications of hypothyroidism

Apparatus Clinical evidence

Cardiovascular Pericardial effusion, hyperhomocysteinemia, ECG changes, diastolic 
dysfunction, arterial hypertension, increased ITM

Metabolic Increased BMI, high triglycerides, high cholesterol levels, low metabolic 
expenditure, fatigue

Neurological and 
psychological

Reduced or impaired cognitive functions (mostly memory), neuropathy, 
dementia, ataxia. In extremely severe cases myxedematous coma, 
depression

Endocrine Sexual dysfunction and reduced fertility, increased prolactin, 
multinodular goiter

Dermatological Dry skin, alopecia areata, macroglossia, Hertoghe sign, hair loss
Others Cold intolerance, constipation, peripheral myxedema, macrocytic 

anemia, arthralgia, muscle weakness, muscle cramps

The local symptoms, occurring in case of goiter, are due to compression and 
include dyspnea, dysphagia, and dysphonia involving respectively trachea, esopha-
gus, and recurrent laryngeal nerve. Systemic symptoms are due to primary hypothy-
roidism and may involve nearly all major organs, including a wide variety of 
symptoms from few and not severe to myxedematous coma. The latter is the result 
of severe and longstanding untreated hypothyroidism which leads to altered mental 
status, bradycardia, hypothermia, and progressive multiple organ dysfunction. 
Nowadays myxedema coma is a rare condition, while the most common systemic 
symptoms are weight gain, constipation, lethargy, fatigue, hair loss, and infertility 
in case of severe hypothyroidism [3]. Systemic symptoms are nonspecific, espe-
cially in elderly patients, and up to 15% of patients with autoimmune hypothyroid-
ism are asymptomatic [8].

The diagnosis of chronic autoimmune thyroiditis is based on the presence of 
antithyroid autoantibodies and peculiar ultrasonography characteristics of the thy-
roid gland.

The antibodies routinely used in clinical practice are antithyroglobulin (AbTg) 
and antithyroid peroxidase (AbTPO) [9]. The former is a fundamental protein in the 
formation of thyroid hormones, acting as a scaffold for the incorporation of iodine, 
and the latter is the enzyme that fixes iodine in the Tg during the T4 synthesis [10, 
11]. These antibodies show little, if any, functional activity but act as an important 
marker of the thyroiditic process that occurs in Hashimoto’s disease. More than 
90% of the patients have AbTg and/or AbTPO positivity, usually with AbTPO hav-
ing a better sensibility than the AbTg.

Thyroid ultrasound can be useful in the differential diagnosis of Hashimoto’s 
thyroiditis: the signature characteristics tend to be a diffusely enlarged gland with 
low echogenicity, a dishomogeneous structure, with low blood flow at the Color 
Doppler imaging (Fig. 1). Often these patients also show a multinodular goiter in 
the gland. Usually both the ultrasonographic characteristics and the AbTPO/AbTg 
positivity are present at the time of diagnosis.
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Fig. 1 Ultrasonography 
that shows the typical 
pattern of a Hashimoto 
thyroiditis, with 
hypoechoic and 
dishomogeneous 
ecostructure and the 
discrete presence of fibrous 
areas. No solid nodules 
were detected in this US 
[personal series]

There is no evidence that suggests the utility of repeating the antithyroid autoan-
tibodies in the disease’s follow-up, while the TSH levels must be periodically moni-
tored every 9 to 12 months.

 Treatment and Follow-Up

Hashimoto’s disease needs no specific treatment in itself until a subclinical or overt 
hypothyroidism is developed by the patient. The follow-up process, once the diag-
nosis has been made, is based on an annual serum TSH evaluation, because approxi-
mately 5 percent per year evolve to overt hypothyroidism [12]. Thyroid 
ultrasonography must be repeated annually only when solid nodules are present. If 
TSH is less than 7 mUI/L, there is no need for specific therapy with levothyroxine. 
When TSH levels are between 7 and 10 mUI/L and/or hypothyroidism symptoms 
are developed, Hashimoto’s thyroiditis can start to be treated with levothyroxine. If 
TSH is more than 10  mUI/l or the hypothyroidism is overt (fT4 lower than the 
LLR), treatment is recommended. Goals of the therapy are amelioration of symp-
toms and normalization of serum TSH.

The standard treatment for primary hypothyroidism is 1.2–1.6 mcg/kg/day of 
levothyroxine, administrated orally in a single dose in the morning, in a fasting 
state, at least 20 minutes before having breakfast. In patients with atherosclerotic 
coronary heart disease or older age (age over 60 years), the drug should be started 
gradually, receiving in the first weeks of treatment an increasing fraction of the full- 
dose therapy. Patients must be informed to avoid soy containing products and 
papaya during breakfast and avoid protonic pump inhibitors and mineral iron in the 
hours following levothyroxine to allow a better absorption of the drug. The half-life 
of T4 is 7 days, allowing different posology over a week to reach more accurate 
titration of the drug. Levothyroxine preparations can be tablets, liquid oral suspen-
sions or gel capsules. Liquid and gel capsules formulation allow a shorter time 
between the administration and breakfast. Revaluation after starting levothyroxine 
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therapy should be performed after 6 to 8 weeks with serum TSH levels that should 
be between 0.5 mUI/l and the URL, usually between 4 and 5 mUI/l.

If the serum TSH is too high, levothyroxine dose must be increased by 6 to 
25 mcg/day, based on the serum TSH levels, and rechecked after 6–8 weeks; the 
patient should also be reminded the correct way to assume the drug to allow an ideal 
absorption. Keep gradual dose titration until TSH is normal.

If serum TSH is too low, levothyroxine dose must be reduced by 12 to 25 mcg/
day, and rechecked at 6–8  weeks, then keep gradual dose titration until TSH 
is normal.

When serum TSH is normal, keep an annual serum TSH check. A closer follow-
 up must be performed if: the patients develop symptoms of hypothyroidism or 
hyperthyroidism, pregnancy, initiation or discontinuation of estrogen replacement 
therapy, and gain or loss of more than 10% of body weight.

Recent studies have analyzed long-term consequences of hypothyroidism in 
terms of quality of life and association with all-causes mortality, particularly in the 
subclinical setting to identify conditions worthy of treatment despite the presence of 
symptoms.

Great attention has been given to the implications of hypothyroidism on cardio-
vascular system and several studies have confirmed a major risk of myocardial inju-
ries and pericardial effusions in patients with hypothyroidism than in matched 
euthyroid controls. Also, subclinical hypothyroidism with TSH concentrations 
above 10 mUI/L has been associated with an increased risk of heart failure [13]. 
This is based on the evidence that low levels of thyroid hormones lead to increased 
vascular resistance, decreased cardiac output, and changes in markers of cardiovas-
cular contractility.

Lastly, several studies have proposed a relationship between Hashimoto’s thy-
roiditis and a possible malignant transformation, but this correlation is still debated 
and need to be further analyzed with prospective studies [14].

 Sexuality and Quality of Life

Sexual dysfunction (SD), in both men and women, is a highly prevalent problem 
with multiple underlying etiologies. From a male perspective, SD can be classified 
into the categories of erectile dysfunction, ejaculation disorders (premature ejacula-
tion (EP) and delayed ejaculation (ED)) and decreased libido.

PE is the most common male sexual disorder, occurring in 20–30% of men dur-
ing their lifetime [15]. ED is a male sexual dysfunction that is highly age- dependent: 
it is 18% for the 50–59 age group, increasing to 37% for the 70–75 age group [16]. 
It is estimated that 5–15% of men suffer from decreased libido, many of whom have 
reported concomitant impairment in other domains of sexual functioning.

From a female perspective, SD is addressed from the domains of sexual desire, 
arousal/lubrication, orgasm, satisfaction, and pain with sexual activity. According 
to an international survey of women aged 40–80 years, 39% of women reported 
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dysfunction in at least one of these areas [17]. There is also an element of age- 
dependent change in FSD, as genitourinary syndrome of menopause is said to 
cause discomfort, lack of lubrication, or pain in 40% of postmenopausal women [18].

According to the study Prevalence of Female Sexual Problems Associated with 
Distress and Determinants of Treatment Seeking, which surveyed 30,000 women in 
the United States, 43% of women experienced difficulties with these sexual prob-
lems. The most common symptom reported by women in the United States, at 39%, 
was reduced desire. Decreased arousal was reported by 26% of women and 21% 
had difficulty with orgasm [19].

In addition, alterations in the hypothalamic-pituitary-gonadal axis in thyroid dis-
orders can affect fertility and stimulate recurrent pregnancy terminations.

Bear in mind that this pathology can be associated with symptoms of fatigue, 
weight gain, and a depressed mood, all of which contribute to reducing interest in 
sexual activity in both men and women.

This condition can have several major repercussions on the body and mind. 
Hyperthyroidism, the excessive production of thyroid hormones, often causes anxi-
ety and irritability, tremors and weakness, sensitivity to heat, and problems gaining 
or maintaining one’s weight. Hashimoto’s syndrome can cause depression and men-
tal confusion, soreness and inflammation, sensitivity to cold and weight changes. 
Severe hypothyroidism from Hashimoto thyroiditis can lead to fatigue, desensitiza-
tion to the preliminaries of sexual intercourse, distraction, disturbance of arousal, 
inhibition of desire.

To make matters worse, the researchers admit that they did not particularly pri-
oritize concerns regarding patients’ sexual life and well-being. Recent studies sug-
gest that, on average, at least 40 percent of people with the condition have 
experienced sexual consequences, whether caused directly by the change in hor-
mone balance or as a secondary result of treatment (low-pain threshold, fatigue). 
Male patients report erectile dysfunction at a higher than average rate, premature 
ejaculation, and delayed ejaculation. People with vaginas report that they often have 
difficulty with lubrication and reaching orgasm.

To get pregnant, the thyroid hormones L-thyroxine (fT4 or Τ4) and triiodothyro-
nine (fT3 or Τ3) must be in the normal range. These hormones affect, among other 
things, the cycle and ovulation, corpus luteum function, embryo implantation, and 
placental function.

 Is the Desire for a Child Possible?

With Hashimoto’s, these hormones get out of control. Hashimoto’s disease is an 
autoimmune disease that attacks the body’s defenses, particularly thyroid tissue, 
leading to chronic inflammation of the thyroid gland. In the short-term, there is the 
possibility of an overactive thyroid, that is, the gland secretes more hormones than 
usual. In general, overactive thyroid is not as bad as underactive thyroid, but it can 
lead to complications during pregnancy.
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Infertility is not definitive. But during conception, it is important to monitor 
Hashimoto’s disease to avoid consequences for the child. Physical or brain growth 
may be affected, and eventually, these changes or atrophy may affect the child’s 
intelligence.

In these cases, the gynecologist and endocrinologist must work as a team, and 
the consultation of a neonatologist is not excluded.

Especially since cases of miscarriage during pregnancy are not uncommon.
Partners often suffer from the patient’s fragility and show anxious-depressive 

symptoms, with alterations in aggression, impatience, anger.

 Conclusion

Hashimoto’s syndrome poses many risks to the health and quality of life of adult 
and adolescent patients.

The following factors are associated with an increased risk of Hashimoto’s 
disease:

• Sex: Women are much more likely to get Hashimoto’s disease.
• Age: Hashimoto’s disease can occur at any age but most commonly occurs dur-

ing middle age.
• Other autoimmune diseases: Having another autoimmune disease, such as 

rheumatoid arthritis, type 1 diabetes or lupus, increases the risk of developing 
Hashimoto’s disease.

• Genetics and family history: You are at increased risk of getting Hashimoto’s 
disease if other members of your family have thyroid disorders or other autoim-
mune diseases.

• Pregnancy: Typical changes in immune function during pregnancy may be a 
factor in Hashimoto’s disease starting after pregnancy.

• Excessive iodine intake: Too much iodine in the diet can act as a trigger among 
people already at risk for Hashimoto’s disease.

• Radiation exposure: People exposed to excessive levels of environmental radia-
tion are more prone to Hashimoto’s disease.

Moreover, although clinical research has found more adaptive therapies, the 
emotional investment of the patient and caregiver is often underestimated. From 
sexuality to mood disorders, from apathy to thermogenesis difficulties, every life 
experience seems to these patients to be an excessive burden and not always assess-
able in advance. The scientific diligence of clinicians often does not seem sufficient 
for the individual diagnosed with Hashimoto’s and their partner. Often, the difficul-
ties are emotional, from putting up with a partner’s caresses, to inability to distin-
guish a caress from a passionate touch. The psychosexologist can help these patients 
to construct a personalized approach that is not governed by the limitations of the 
pathology, but by alternative solutions, so that they need not give up on their 
life plans.
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Psoriasis in Adolescents and Adults

Santo Raffaele Mercuri, Giovanni Paolino, and Elena Vittoria Longhi

 Introduction

Psoriasis is a common chronic immune-mediated inflammatory skin disorder, 
affecting the skin, nails, and joints in both children and adults. Depending on the 
studied population, psoriasis is estimated to affect 2.0–8.5% of the population [1]. 
The main causes of psoriasis remain unknown, although a complex of interactions 
between genetic, biochemical, and immunological abnormalities have been involved 
[1]. Regarding the genetic aspects, PSORS1 (at chromosome 6p21) is the major 
susceptibility locus for psoriasis [1–3]. Many HLA markers have been associated 
with psoriasis, but HLA-Cw6 is the highest relative risk for psoriasis in Caucasian 
population. However, as reported above, the onset of a psoriatic lesion is a complex 
and multicellular process that involves keratinocytes, T cells (above all CD4+ T 
cells in the upper dermis and CD8+ T cells in the epidermis), dendritic cells, mac-
rophages, mast cells, endothelial cells, and neutrophils. While, at the same time, 
cytokines (e.g., TNF-alpha, IL-17, IL-23, etc.) and growth factor initiate and sustain 
inflammation in this process [1]. The cutaneous microbiota of patients with psoria-
sis is different to those without psoriasis, although the significance of this is unclear 
[4]. Indeed a wide range of microorganisms have been associated with psoriasis; 
however, the microorganism that is most associated with the onset of psoriasis is 
Streptococcus. Indeed, in some cases, psoriatic patients show a higher incidence of 
Beta-hemolytic streptococci of Lancefield groups A, C, and G, exacerbating the 
cutaneous symptomatology [5]. In this regard, Th1 cells recognize bacteria of the 
class of A streptococci and a HLA variation shows a specific effect on the immune 
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response to group A streptococci [5]. Finally, also some drugs can induce the onset 
of psoriasis in some predisposed subjects, such as beta-blockers, lithium, antima-
larials, terbinafine, calcium channel blockers, captopril, glyburide, granulocyte 
colony-stimulating factor, interleukins and interferons [5]. Finally, various studies 
highlighted a correlation between stress and severity of psoriasis, where stress 
seems to play a pivotal role for the onset and/or exacerbation of psoriasis [5].

Psoriasis causes a significant impairment in quality of life and the incidence of 
psoriasis is equal in women and men. The majority of patients (about 2/3 of affected 
patients) have a mild disease, while about 1/3 of patients show a more severe 
involvement. Although, psoriasis may appear at any age, usually arises between the 
ages of 15 and 30 [1]. The association with particular HLA I antigens (most notably 
HLA-Cw6) is particularly associated with an earlier age of onset of the disease [1]. 
In this regard and according to Henseler and Cristhophers, there are two main type 
of psoriasis: type I with an onset before 40 and type II with age of onset after the 
age 40 [1].

Visiting a patient with psoriasis is always necessary to have all the necessary 
information about the age of onset of the disease and whether psoriasis is present in 
family members. The presence or absence of joint symptoms should be recorded, as 
well as other comorbidities (smoking status, high blood pressure, hypercholesterol-
emia, hypertriglyceridemia, diabetes, obesity) as psoriasis is an independent risk 
factor above all for cardiovascular disorders. Finally, treatment history should be 
also recorded in order to identify patient’s candidate for biologic treatments and/or 
for alternative treatments.

 Main Medical Characteristics of Psoriasis

Psoriasis shows a very wide range of clinical manifestation and sometimes can be a 
diagnostic challenge for the clinician. There are different types of psoriasis that can 
show different clinical manifestations and that we report below.

Plaque psoriasis/Psoriasis vulgaris (PV) affects about 90% of psoriatic patients 
and it is the most common type of psoriasis. PV is characterized by demarcated 
erythematous plaques with whitish scales. After removing a scale, a small dripping 
of point blood is observed (Auspitz sign). Psoriatic lesions can arise after local 
trauma and this is known as “Koebner response” and typically appears after 
7–14 days after the trauma (e.g., after a tattoo or trauma) [1].

Guttate psoriasis (GP) is a psoriasis characterized by multiple small psoriatic 
plaques in the trunk and limbs and typically arises in children, adolescents, and 
young adults (Fig. 1). It is often proceeded by a Streptococcal infection or by other 
infections [1, 5]. Usually, after an appropriate treatment of the of the eventual under-
lying infection, there is an improvement of the cutaneous symptoms, although up to 
date there is limited evidence that antimicrobial therapy is of direct benefit in pre-
venting flares of psoriasis [1, 4]. Unfortunately, one-third of patients with GT 
develop a chronic plaque psoriasis [1].
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Fig. 1 Typical clinical 
aspects of a guttate 
psoriasis in an 18-year-old 
female patient. In the insert 
lower right, note the 
typical small, annular, 
erythematous, and scale 
papules. The patient had a 
concomitant dental 
infection. After the 
appropriate dental therapy, 
the cutaneous lesions 
disappeared

Fig. 2 A 16-year-old boy 
with an inverse psoriasis 
characterized by the 
presence of typical smooth 
and shiny bilateral axillary 
lesions

Inverse psoriasis (IP) arises in the major skin folds, as in axillae, inguinal creases, 
intergluteal clefts, umbilicus, and inframammary folds. Lesions are typically ery-
thematous (bright appearance) and sharply demarcated, without the presence of any 
scale. Sweating is decreased in affected areas and localized fungal or bacterial 
infections may arise [1] (Fig. 2).

Erythrodermic psoriasis (EP) is the generalized form of psoriasis and may 
involve face, trunk, extremities, hands, and feet. EP is an inflammatory skin disease 
with redness and scaling that affects nearly the entire cutaneous surface. This term 
applies when 90% or more of the skin is affected. Patients lose their autonomic 
control of body temperature and may present systemic symptoms. Besides, the gen-
eralized vasodilatation puts patients at risk for high-output cardiac failure, impaired 
hepatic and renal function, and lower extremities edema [1].

Psoriasis in Adolescents and Adults



108

Pustular psoriasis (PP) is characterized by the appearance of 2 to 3 mm sterile 
pustules that show subcorneal neutrophils on histopathology. There are four main 
clinical categories of PP: generalized pustular psoriasis von Zumbusch (involves 
the trunk and limbs and possible triggering factors include infections, irritating topi-
cal treatments, and withdrawal of systemic corticosteroids) that may have life- 
threatening complications including hypocalcemia, acute respiratory distress 
syndrome, bacterial superinfection, sepsis, and dehydration; annular PP and impe-
tigo herpetiformis (IH) that are similar to gyrate erythemas and typically arise dur-
ing pregnancy; localized PP that is characterized by two variants: palmoplantar PP 
(PPP) that involves palmoplantar regions and is characterized by sterile pustules 
with yellow-brown macules; and acrodermatitis continua of Hallopeau that is a rare 
eruption of sterile pustules on the fingers or toes that slowly extend proximally and 
may be associated to atrophy of digit and destruction of nail matrix [1].

Napkin psoriasis (NP) is a type of psoriasis that typically appears in the diaper 
(napkin) areas between the ages of 3 months and 6 months. Linear psoriasis (LP) is 
a rare form that typically presents as a linear plaque on an extremity or dermatome 
of the trunk [1].

Nail involvement is common in psoriasis and is present in about 40% of psoriatic 
patients and the involvement of the nails increase with age, extent of the disease, 
duration of the disease, and eventual presence of psoriatic arthritis. Psoriatic arthri-
tis (PA) occurs in 5% to 30% of patients with cutaneous psoriasis. Cutaneous dis-
ease usually arises 10–12  years before the involvement of the joints. However, 
10–15% of PA patients present also without any cutaneous involvement [1]. The 
diagnosis of PA is pretty difficult, since there are no serological markers and the 
radiographic alterations, erosive changes may occur years after the initial inflamma-
tion. The classic aspects of PA are characterized by both the involvement of the 
distal (DIP) and proximal (PIP) interphalangeal joints, in about 40% of patients [1].
Prolonged disease in the PIP and DIP of a single digit can lead to swelling (dactyli-
tis) and the appearance of a “sausage” digit. Enthesitis (inflammation of the tendons 
into the bones) is also commonly present in PA and is seen in approximately 20% 
of patients with PA. Finally, arthritis mutilans is the most severe form of PA, char-
acterized by severe joint damage and is seen in 5% of PA patients [1].

Psoriatic patients show an increased risk of several diseases and complication. 
According to a study, younger patients, such as 30-year-old psoriatic patients with 
a severe form of psoriasis have a relative risk of myocardial infarction, compared to 
healthy controls. As well as psoriatic patients have an increased risk to develop 
metabolic syndrome (obesity, hypertriglyceridemia, low high-density lipoprotein, 
hypertension, and diabetes), since they have in increased risk to develop each of the 
diseases included in metabolic syndrome [1]. In addition, there is an increased prev-
alence to develop rheumatoid arthritis, Chron disease, ulcerative colitis, Hodgkin 
lymphoma, and cutaneous T-cell lymphoma. Psoriasis shows also an important psy-
chological impact. Indeed, cutaneous lesions lead to concerns about appearance, 
lowered self-esteem, guilt, social rejection. All these factors increase the risk to 
develop anxiety, depression, and suicidal ideations. Besides, pruritus and pain exac-
erbate all these psychological stressors [1].
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 Main Tools for the Diagnosis of Psoriasis

The vast majority of patients with psoriasis can be diagnosed according to the clini-
cal features and based on their clinical history. However, a cutaneous biopsy with a 
relative histopathological evaluation is necessary to exclude other cutaneous dif-
ferential diagnosis. The histology, in case of psoriasis, shows: acanthosis, thinning 
of the epidermis over elongated dermal papillae, increased mitosis of keratinocytes, 
parakeratosis, hyperkeratosis, inflammatory cells in the dermis (lymphocytes and 
monocytes) and in the epidermis (lymphocytes and polymorphonuclear cells) where 
they form Munroe microabscess [1–3].

The current gold standard for assessment of extensive psoriasis and relative 
severity is the Psoriasis Area and Severity Index (PASI). As PASI increases, the 
severity of the disease increases [2].

Currently, there are no serum markers specific for psoriasis. It is important to 
check laboratory investigations in patients with severe disease to assess for systemic 
complications [1]. Some patients may have a decrease of serum albumin or elevated 
uric acid, increasing the risk of developing gouty arthritis. Many psoriatic patients 
also manifest altered lipid profiles with an increase of high-density lipoproteins and 
elevated apolipoprotein A1 concentrations. These alterations of lipids contribute to 
increased cardiovascular risk. Finally, markers of systemic inflammation, such as 
C-reactive protein and erythrocyte sedimentation rate are elevated in a little percent-
age of psoriatic patients, suggesting an eventual underlying PA [1].

 Treatments

The high percentage of therapeutic agents used for psoriasis are immunomodulatory 
medications. There is no definitive cure for psoriasis and the treatments can be long 
and frustrating. However, with the new era of biologic therapies with their relative 
increased treatment responses, patient’s expectations increased in the last years. The 
dermatologist should always evaluate each patient and prescribe the most effective 
treatment for the target patient and in case of disease progression individualize the 
alternative treatment to achieve long-term control. The actual treatments for psoria-
sis can be divided in four main classes: topical treatments, phototherapy, systemic, 
and biologic therapies.

The vast majority of psoriatic patients are initially treated with only topical ther-
apies. However, about 40% of patients report to be noncompliant with their topical 
treatments because they feel these treatments time-consuming and cosmetically 
unacceptable. The main local therapies include corticosteroids, vitamin D analogs, 
tazarotene, salicylic acid, and calcineurin inhibitors (such as tacrolimus and 
pimecrolimus) [1].

In 1970, photochemotherapy with psoralen and UVA light (named PUVA) was 
developed, but now is not so much used given increased risk to develop skin cancers. 
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Subsequently, in 1980, narrow band UVB (311–313 nm) was developed, showing 
efficacy [1]. Excimer laser is a high-intensity ultraviolet B (UVB) light, that emits 
dose of a very specific wavelength (308 nm) directly at the psoriasis plaques, result-
ing as a safe and effective alternative treatment for localized psoriasis [1].

In case of extended psoriasis, not responding to local treatments or where local 
treatments (due to the extension of the disease) cannot be prescribed, systemic ther-
apy is needed. Systemic steroids, cyclosporine, acitretin, and methotrexate are clas-
sified as conventional systemic treatments and remain effective and inexpensive [1]. 
Recently, a novel oral phosphodiesterase 4 (PDE4) inhibitor (apremilast) has shown 
good responses in cutaneous psoriasis and PA. Subsequently, in case of nonresponse 
to these treatments, an alternative with biological therapy is being considered [1]. 
Indeed since 1998, there has been an explosion in the development of new biologic 
agents. These molecules are targeted and potent, with also an excellent safety pro-
file. Multiple classes of biologics are available: TNF-alpha inhibitors, anti-p40 
(IL-12/IL-23 antagonists), IL-17 inhibitors as well as the new anti-p-19 inhibitors 
(selective for IL-23). All these treatments are changing the treatment of patients 
with psoriasis, improving also clinical outcomes and quality of life of the patients [1].

 Sexuality and Quality of Life

Notwithstanding the many therapies available to combat this condition, the result-
ing sexual discomfort and quality of life of patients appear to be significantly 
impaired. A recent study by Mohammed Mohammed Salem Selim et al. [6] evalu-
ated female sexual dysfunction and the correlation with psoriasis severity.

The study involved two groups; 30 female patients with psoriasis, ranging in age 
from 20 to 60  years, and the control group comprising 20 age-matched healthy 
women. Disease severity was classified according to the Psoriasis Area and Severity 
Index (PASI) score. Female sexual function was assessed by the Female Sexual 
Function Index (FSFI).

It was found that the mean of all six FSFI domains was lower in the psoriatic 
group than in the control group, except that pain was increased although with no 
statistically significant difference between the two groups. It was found that orgasm 
appeared significantly reduced in female patients with psoriasis compared with the 
control group. There was a significant negative correlation between female sexual 
function index (FSFI) and psoriasis severity (PASI). In contrast to the psoriasis 
group, there was no correlation between FSFI and age or disease duration in the 
control.

Maunder and Hunter [7], researchers at the University of Toronto and Mount 
Sinai Hospital in Toronto (part of the Integrated Medicine Project) conducted a pro-
gram of research on the aspects of psychiatric health and pathology that lie at the 
interface between psychology, psychiatry, and biomedicine. Specifically, they exam-
ined the well-known hypothesis that adverse events occurring during childhood 
influence health in adulthood and facilitate the processes of adult disease onset and 
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chronicization. The relationship is not absolute (not all individuals who experienced 
childhood adverse events become ill with certain diseases as adults, and vice versa), 
but affective (e.g., depression) and neurobiological (e.g., hypothalamic dysfunction) 
predispositions and/or association with contextual factors (e.g., poor health care and 
inadequate nutrition) are often associated with the chronic disease process.

They surmised that attachment style may be associated with biological indicators 
of disease in diabetes and ulcerative colitis. In fact, in diabetic patients, distancing 
attachment (avoidant parent-child relationship) is associated with glycosylated 
hemoglobin levels while in patients with ulcerative colitis, anxious attachment 
mediates the association between depression and active disease status.

Ultimately, the authors identified mechanisms through which attachment can 
affect health status:

 1. Alteration of stress physiology
 2. Assumption of certain illness behaviors
 3. Interaction between disease indices and attachment behavior
 4. Alteration of affective behavior

Robert G. Maunder and Jonathan J. Hunter [8] (University of Toronto and Mount 
Sinai Hospital, Toronto, Canada) also support the hypothesis that chronic disease, 
particularly psoriasis, may appear as a consequence of factors related to low socio-
economic status and suboptimal health care, nutrition, and education. Adverse 
events in childhood may consist, for example, of parental substance abuse. If a child 
grows up with an adult who abuses alcohol, tobacco, or other drugs, the risk 
increases as a result of the genetic or experiential influence that parents pass on. A 
third pathway in the link between adversity in childhood and illness in the adult 
relates to the effects of adversity such as a propensity for depression, poor self-care 
caused by a sense of powerlessness, or dysregulation of affect and pituitary function 
in the hypothalamus. These traumas are severe and persistent.

Metaphorically speaking, psoriasis could be a system of defense and control of 
the individual in order to oppose a reality that is perceived to be too heavy and dis-
turbing. A <shell> in which to hide impotence, inadequacy, depression, and mood 
and eating disorders.

In addition to psychological aspects, scientific studies also reveal psychiatric fac-
tors [9].

Psychosocial factors are important in the onset and/or exacerbation of psoriasis 
in 40–80% of cases. A subset of psoriatic patients appears to be “stress reactors” and 
these patients may have a better long-term prognosis. Identifying such patients early 
in treatment and incorporating specific psychosocial interventions into their overall 
treatment regimen may improve the course of the disease. Psoriasis has also been 
associated with suicide and a higher prevalence of alcoholism. Disturbances in body 
image perception and the effect of psoriasis on interpersonal, social, and occupa-
tional functioning may further contribute to overall morbidity, especially if psoriasis 
first occurs during a critical developmental period such as adolescence.

Multiple comorbidities such as diabetes mellitus, atherosclerotic disease, meta-
bolic syndrome, and symptoms such as anxiety as well as smoking are often 
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associated with psoriasis [10]. Feelings of embarrassment and low self-esteem are 
common in patients with psoriasis and contribute to their avoiding starting a family 
or having children because of the possibility of passing on the disease [11]. In addi-
tion, numerous studies suggest that depression plays a significant role in increasing 
morbidity among patients [12]. What’s more, the physical, social, and psychologi-
cal impact of psoriasis may contribute to sexual dysfunction. Indeed, many women 
report some degree of difficulty in their sex lives, which ultimately results in intense 
personal distress and decreased quality of life [13].

Of the 102 British women with psoriasis evaluated using the Female Sexual 
Function Index (FSFI), sexual dysfunction was found in 48.7% [14]. All domains of 
the FSFI, with the exception of lubrication and pain, appear to be significantly 
affected in patients with psoriasis [15]; however, of all domains, sexual desire may 
be the most affected [16]. Which part of the body affected by psoriasis may play an 
important role in the development of sexual dysfunction: skin lesions in the genital 
areas, thighs, abdomen, and back are significantly associated with sexual dysfunc-
tion [17]. The prevalence of genital lesions at any time during the course of psoria-
sis, noted by physicians during examination or reported by patients ranged from 
33% to 63%. Baseline data from two randomized controlled trials showed a preva-
lence of psoriatic lesions in the genital area of 35% and 42% [18].

 Genital Psoriasis 35–42%

In male patients with psoriasis, approximately 60% report erectile dysfunction 
(using the International Index of Erectile Dysfunction questionnaire) [19]. Risk fac-
tors for erectile dysfunction tend to be confused with other conditions observed in 
psoriasis patients such as dyslipidemia, hypertension, diabetes, obesity, metabolic 
syndrome, and depression, as well as with the effects of a very sedentary life-
style [20].

Finally, there is a bidirectional relationship between psoriasis and periodontitis, 
in which systemic inflammation produced by psoriasis can increase the severity of 
periodontitis, and this outbreak of infection serves as a trigger for psoriasis [21]. 
Furthermore, periodontal disease causes infection of the vascular endothelium, a 
local increase in white blood cells, tissue growth factors, and endotoxins, promoting 
atherosclerosis and erectile dysfunction [20].

 Conclusion

Psoriasis appears to be a stigmatizing disease that impairs quality of life and dam-
ages self-esteem through its effects on social relationships and self-esteem, nega-
tively impacting physical, mental, and sexual health. Patients with psoriasis, both 
male and female, are known to be at increased risk for impaired sexual function.
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The form of male psoriasis that most commonly affects the genital area is psoria-
sis inverse. However, even in other cases, genital lesions should be treated promptly, 
even when they initially appear in a very mild form. Generally, the appearance first 
occurs at the level of the inguinal folds and then spreads to the genitals in the form 
of reddish patches that tend to be more prominent after sexual intercourse.

In males, these lesions can affect the glans and the balanopreputial groove, which 
is the area between the glans and the shaft normally covered by the foreskin of 
uncircumcised males. Here, small, reddened, sometimes shiny patches may occur, 
causing severe itching: this prompts affected individuals to scratch, with the risk of 
small cuts forming.

Many people, even in good faith, may initially fear that the lesions are related to 
sexually transmitted infections. In the course of a stable relationship, it is also 
important to make it clear that the condition itself does not interfere with sexual life: 
this is the only way to regain confidence in oneself and one’s partner, overcoming 
inhibitions that, if not addressed immediately, could undermine the couple’s serenity.

Psychosexual counseling, coupled with the dermatologist’s diagnostic and thera-
peutic process, could become an element in the greater understanding of the sexual 
response mechanisms of both the patient and the partner, tracing psychological and 
relational components of the individual and the couple that may negatively affect 
the therapeutic success or improve compliance.Conflict of InterestsNone to declare.
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 Epidemiology of Diabetes

Diabetes is now a rapidly growing global health problem. The number of people 
with diabetes has risen from 180 million in 1980 to 422 million in 2014. The global 
prevalence of diabetes among the adult population over 18 has increased from 4.7% 
in 1980 to 8.5% in 2014 [1, 2].

The International Diabetes Federation (IDF) in the ninth edition of the Diabetes 
Atlas of 2019, a publication that occurs every 2 years, estimated that in 2019 in the 
world 463 million people between the ages of 20 and 79 would be affected by dia-
betes, equal to 9.3% of the population in this age range, and this number should 
reach 578 million in 2030 and 700 million in 2045, and one million and one hundred 
thousand children under 20 will be affected by diabetes. Data are updated every 
2 years (Fig. 1). Two-thirds of people with diabetes live in urban areas, and three of 
four are of working age. Global annual spending on diabetes treatment is $ 760 bil-
lion and will reach $ 845 billion by 2045. In 2019, four million people aged 20 to 
79 years died from diabetes-related causes and the number of children and adoles-
cents with diabetes is increasing every year. It is estimated that 136 million people 
over the age of 65 have diabetes and the prevalence in this age group varies widely 
in different regions of the world.

Gestational diabetes mellitus (GDM) is diagnosed in one of six pregnancies.
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a

b

Fig. 1 Prevalence of diabetes in adults (20–79 years) in IDF regions, by age-adjusted comparative 
diabetes prevalence. (a) 2019. (Modified from International Diabetes Federation. Diabetes Atlas. 
ninth Edition 2019. https://www.diabetesatlas.org/en/.) (b) 2021, 966 billion dollars in health 
expenditure—a 316% increase over the last 15  years. (Modified from International Diabetes 
Federation Diabetes Atlas. tenth Edition 2021. https://www.diabetesatlas.org/en/)
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Another problem identified by the IDF Atlas is the high number of people with 
undiagnosed diabetes, mainly type 2 diabetes (T2D), with the consequent need to 
diagnose people with the disease as quickly as possible in order to start treatment as 
soon as possible.

The IDF still defines the diabetes situation in the seven different regions of the 
world: Africa, Europe; Middle East and North Africa; North America and Caribbean; 
South and Central America; South-East Asia; and Western Pacific (Fig. 1). Diabetes in 
the African region is expected to increase by 48% by 2030 and by 143% by 2045, the 
highest increase expected among all IDF regions. The European region has the largest 
number of children and adolescents (0–19  years) with type 1 diabetes 
(T1D)—296,500  in total. The Middle East and the North African region have the 
highest age-adjusted diabetes prevalence of all IDF regions—nearly 12%. Forty- three 
percent of global diabetes-related spending occurs in North America and the Caribbean 
region. In the Central and South American region, 44% of diabetes- related deaths 
occur in people under the age of 60. In the Southeast Asian region, 57% of adults aged 
20 to 79 with diabetes are undiagnosed. The largest number of diabetes-related deaths 
in 2019 occurred in the Western Pacific region—well over one million [3].

Finally, as regards Italy, the Istituto Nazionale di Statistica website reports that in 
2016 there were over three million 200 thousand people in Italy who declared to be 
affected by diabetes, 5.3% of the entire population (16.5% among people aged 65 
and over) [4].

A healthy diet, regular physical activity, maintaining a correct body weight, and 
quitting smoking can prevent or delay the onset of diabetes. Diabetes can be treated, 
and its consequences are avoided or delayed with diet, physical activity, therapy, 
and regular screening and treatment for complications.

 Classification of Diabetes

Diabetes mellitus is actually classified into the following general categories:

 1. T1D: It is due to autoimmune β-cell destruction, usually leading to absolute 
insulin deficiency. It can develop at any age, but usually occurs in children and 
adolescents. The subtype latent autoimmune diabetes in adults (LADA) evolves 
slowly and manifests itself in the adult.

 2. T2D: It is due to a progressive loss of adequate β-cell insulin secretion, which 
typically progresses over time but never leads to absolute insulin deficiency, fre-
quently on the background of insulin resistance on a multifactorial basis. It is 
often presents a reduced incretin effect. It is more common in adults and accounts 
for about 90% of all diabetes cases.

 3. GDM: It is diagnosed in the second or third trimester of pregnancy that is not 
clearly overt diabetes prior to gestation. It is caused by defects similar to those 
of T2D; is associated with complications to both mother and child; and usually 
regresses after childbirth but increases the risk of T2D later in life.
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 4. Specific types of diabetes occur due to other causes, e.g., monogenic diabetes 
syndromes (such as neonatal diabetes and maturity-onset diabetes of the young, 
MODY), diseases of the exocrine pancreas (such as cystic fibrosis and pancreati-
tis), endocrinopathies (such as Cushing’s disease and acromegaly), and drug- or 
chemical-induced diabetes (such as with glucocorticoid use, in the treatment of 
HIV/AIDS, or after organ transplantation) [5–7].

 Criteria Defining Diabetes

• Fasting1 plasma glucose (FPG) ≥126 mg/dL (≥7 mmol/L).

• or
• 2-h plasma glucose (PG) ≥200 mg/dL (11.1 mmol/L) during 75-g oral glucose 

tolerance test.2

• or
• HbA1C

3 ≥6.5% (48 mmol/mol).
• or
• In a patient with classical symptoms of hyperglycemia or hyperglycemic crisis, 

a random PG >200 mg/dL (11.1 mmol/L).

In the absence of unequivocal hyperglycemia, diagnosis requires two abnormal 
test results (PG and HbA1C) from the same sample or in two separate test sam-
ples [7].

 Dysglycemic State

Dysglycemia—or intermediate hyperglycemia [6] or prediabetes [7]—is the term 
used for individuals whose PG levels do not meet the criteria for diabetes but are too 
high to be considered normal. Dysglycemia should not be viewed as a clinical entity 
in its own right but rather as an increased risk for diabetes and cardiovascular (CV) 
disease. Dysglycemia is often associated with overweight/obesity, atherogenic dys-
lipidemia, and hypertension [6, 7].

1 Fasting for at least 8 h.
2 Glucose load of 75 g glucose.
3 Glycated hemoglobin.
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Table 1 Clinical differential characteristics between T1D and T2D

T1D T2D

Population prevalencea About 0.3% About 5%
Symptomatology Usually present, often 

impressive, and abrupt 
onset

Often moderate or absent

Propensity to ketosis Present Absent
Weight Generally normal Generally overweight
Age at onset Most commonly <30 years Most commonly >40 years
Appearance of chronic 
complications

Not earlier than a few 
years after diagnosis

Often present at diagnosis

Circulating insulin Reduced or absent Normal or increased
Autoimmunity Positive Negative
Therapy Insulin often at onset, diet, 

SGLT2 inhibitors
Diet, physical activity, oral 
hypoglycemic agents, GLP-1 receptor 
agonists, insulin

T1D type 1 diabetes, T2D type 2 diabetes
Modified from Associazione Medici Diabeteologi, Sociatà Italiana di Diabetologia. Standard ital-
iani per la cura del diabete mellito 2019. http://aemmedi.it/wp- content/uploads/2009/06/AMD- 
Standard- unico1.pdf
aIn Italy

 Criteria Defining Dysglycemia

• Impaired Fasting Glucose (IFG): FPG 100 mg/dL (5.6 mmol/L) to 125 mg/dL 
(6.9 mmol/L).

• or
• Impaired Glucose Tolerance (IGT): 2-h PG during 75-g OGTT 140  mg/dL 

(7.8 mmol/L) to 199 mg/dL.
• or
• HbA1C 5.7–6.4% (39–47 mmol/mol) [7].

In Table 1, we present the main clinical differential characteristics between the 
two main forms of diabetes mellitus: T1D and T2D [5].

 Acute Complications

 Hyperglycemic Complications

• Diabetic Ketoacidosis (DKA): It occurs with high blood glucose levels with an 
accumulation of ketone bodies in the blood, sometimes at onset in T1D if not 
recognized, and can also occur, with some drugs, in T2D and other forms of 
diabetes. It can be life-threatening if not treated properly according to coded 
fluid, electrolyte, and insulin protocols [8]. With adequate therapy, the results are 

Type 1 and Type 2 Diabetes Mellitus

http://aemmedi.it/wp-content/uploads/2009/06/AMD-Standard-unico1.pdf
http://aemmedi.it/wp-content/uploads/2009/06/AMD-Standard-unico1.pdf


122

generally satisfactory. There is also recent evidence that DKA can cause adverse 
neurocognitive outcomes in the medium term [8, 9].

• Hyperosmolar Hyperglycemic State (HHS): It is a metabolic complication of 
diabetes mellitus characterized by severe hyperglycemia, extreme dehydration, 
high plasmatic osmolarity without significant ketoacidosis, and often altered 
consciousness. It most frequently occurs in T2D.

 Hypoglycemia

It is common in T1D and also in T2D when using insulin or sulfonylureas. It is divided 
into mild when the intake of fast-acting carbohydrates such as sugary drink, glucose 
tablets, or sweets is sufficient to resolve it and severe when the person with diabetes 
needs external assistance. Prompt treatment with glucagon or dextrose is required intra-
venously, and if not treated properly, it can quickly lead to convulsions, coma, and death. 
It occurs due to an imbalance between hypoglycemic drugs, food intake, and exercise 
[10]. Severe hypoglycemia is a common but life- threatening complication associated in 
T2D with increased CV disease [11] and in older T1D with poorer cognition [12].

 Complications of Pregnancy

Women with any type of diabetes during pregnancy have a risk of complications if 
they do not monitor and manage their blood glucose levels carefully. To prevent pos-
sible fetal organ damage, women with T1D or T2D should reach glucose levels close 
to normal before conception. All women with T1D, T2D, or GDM during pregnancy 
should try to achieve optimal glucose levels all the time to minimize complications. 
High blood sugar during pregnancy can cause the fetus to gain weight due to hyper-
insulinemia induced by maternal hyperglycemia. This can lead to problems in child-
birth, trauma to the baby and the mother, and may cause significant hypoglycemia to 
the baby after birth. Babies who are exposed for a long time to high blood glucose 
levels in the womb are at increased risk of developing diabetes in the future [13].

 Chronic Complications

Diabetes can lead to serious complications with damage to the heart, blood vessels, 
eyes, kidneys, nerves, and teeth. We can divide the complications into micro- and 
macrovascular, the former induced by hyperglycemia, which causes damage to the 
small vessels, and the latter linked to atherosclerotic damage to the large vessels. In 
DT2, they are sometimes already present at onset due to the long asymptomatic 
period of the disease already present.
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 Cardiovascular Disease

Atherosclerotic cardiovascular disease (ASCVD), defined as coronary artery disease 
(CHD), cerebrovascular disease, or peripheral arterial disease presumed to be of ath-
erosclerotic origin, is the leading cause of morbidity and mortality for individuals 
with diabetes and translates into an estimated $ 37.3 billion in annual expenditure 
related to the CV system associated with diabetes [14]. Common conditions that 
coexist with T2D (e.g., hypertension and dyslipidemia) are clear risk factors for 
ASCVD, and diabetes itself confers independent risk. Numerous studies have shown 
the effectiveness of controlling individual CV risk factors in preventing or slowing 
ASCVD in people with diabetes. Furthermore, great benefits are achieved when mul-
tiple CV risk factors are addressed simultaneously. In the current paradigm of aggres-
sive risk factor modification in patients with diabetes, there is evidence that measures 
of 10-year CHD risk among adults with diabetes have improved significantly over the 
past decade [15] and that mortality decreased [16, 17]. Heart failure (HF) is another 
major cause of CV disease morbidity and mortality. Recent studies found that hospi-
talization rates for incident HF (adjusted for age and sex) were twice higher in patients 
with diabetes than in those without [18, 19]. People with diabetes may have HF with 
preserved ejection fraction or with reduced ejection fraction (HFrEF). Hypertension 
is often a precursor to HF of both types, and ASCVD can coexist with both types 
[20], while a previous myocardial infarction is often a major factor in HFrEF.

 Kidney Disease (Diabetic Nephropathy)

It occurs in 20–40% of patients with diabetes. Microalbuminuria is considered the 
earliest stage of diabetic nephropathy in T1D and a marker for the development of 
nephropathy in T2D. The increased urinary albumin excretion, already in the high- 
normal range, is also a risk marker of CV disease in diabetes and in the general 
population [21]. Patients with impaired urinary albumin excretion who progress to 
macroalbuminuria (≥300 mg/24 h) have a high probability of developing end-stage 
chronic renal failure over the years [22, 23]. However, several therapeutic interven-
tions have been shown to be effective in reducing the risk and slowing the progres-
sion of kidney disease.

 Eye Disease (Diabetic Retinopathy)

It is the most important ocular complication of diabetes and is the main cause of 
legal blindness among people of working age in industrialized countries. Symptoms 
related to it often appear late, when the lesions are already advanced, and this often 
limits the effectiveness of the treatment. Diabetic retinopathy (RD) progresses from 
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microvascular lesions (microaneurysms) to forms of neovascular proliferation and 
macular edema (most important cause of blindness) induced by retinal ischemia. 
Today, the prevalence of RD is clearly decreasing thanks to improved glycemic 
control and closer eye monitoring of patients and the new techniques of diagnosis 
and therapy (optical coherence tomography, fundus camera, and new laser).

 Nerve Disease (Diabetic Polyneuropathy)

Is a heterogeneous disease with different clinical forms. Diabetic polyneuropathy 
(DPN) has recently been redefined as a length-dependent symmetric motor-sensory 
polyneuropathy in patients with diabetes, attributable to metabolic and microvascular 
alterations resulting from exposure to chronic hyperglycemia and to cofactors CV 
risk. DPN is a common complication with a prevalence of 50% in adult diabetics with 
a range of disease of 10–20 years [24]. Among the areas most affected are the lower 
limbs, especially the feet. Damage to the nerves in these areas is called peripheral 
neuropathy and can lead to pain, tingling, and loss of sensation. Loss of sensation is 
especially important because it can allow injuries to go unnoticed, leading to serious 
infections and possible amputations. Another aspect of DNP is erectile dysfunction 
(ED). Diabetes is one of the organic conditions most involved in the pathogenesis of 
ED. The prevalence of ED in the diabetic population varies from 35 to 90% and is 
closely linked to the duration of the disease and the presence of micro- and macrovas-
cular complications. Furthermore, ED in the diabetic population appears on average 
earlier than in the nondiabetic population (10–15 years earlier) and is associated with 
a reduced quality of life and the presence of depressive symptoms. ED has a predic-
tive value for CV event equal to or greater than other traditional risk factors such as 
family history of ischemic heart disease, cigarette smoking, or dyslipidemia.

 Diabetic Foot

It is defined as infection, wound, or destruction of tissue of the foot associated with 
neurological abnormalities and/or various degrees of peripheral artery disease in the 
lower limb. Loss of sensation due to neuropathy is especially important because it 
can allow injuries to go unnoticed. Diabetic foot is a major public health issue, 
which may lead to leg amputation, thus resulting in severe disability, reduced qual-
ity of life, and high health costs. People with diabetes carry a risk of amputation that 
can be 25 times greater than that of people without diabetes [3]; however, with care-
ful management by a multidisciplinary foot care team, a large percentage of 
diabetes- related amputations can be prevented [25].
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 Oral Complications

People with diabetes have an increased risk of inflammation of the gums (periodon-
titis) if their blood sugar is not properly managed. Periodontitis is a leading cause of 
tooth loss and is associated with an increased risk of CV disease. Regular oral 
checkups should be established to ensure early diagnosis, particularly among peo-
ple with previously undiagnosed diabetes and prompt management of any oral com-
plications in people with diabetes.

 Therapy

 T1D, Insulin Therapy

Because the hallmark of T1D is absence or near-absence of β-cell function, in these 
patients insulin treatment is essential. In addition to hyperglycemia, insulinopenia 
can contribute to other metabolic disturbances like hypertriglyceridemia and keto-
acidosis and tissue catabolism that can be life-threatening. In the past three decades, 
evidence has accumulated supporting more intensive insulin replacement, using 
multiple daily insulin injections or continuous subcutaneous insulin infusion (CSII) 
through a pump, as providing the best combination of effectiveness and safety for 
people with T1D. The Diabetes Control and Complications Trial demonstrated that 
intensive therapy reduced HbA1C and was associated with improved long-term out-
comes [26–28].

Over the last 25 years, rapid-acting and long-acting insulin analogs have been 
developed that have distinct pharmacokinetics compared with recombinant human 
insulins: Basal insulin analogs have a longer duration of action with flat, constant 
plasma concentrations, and activity profiles. In people with T1D, treatment with 
analog insulins is associated with reduced hypoglycemia and weight gain and lower 
HbA1C. More recently, two new injectable insulin formulations with enhanced rapid 
action profiles have been introduced: faster-acting insulin aspart and insulin lispro- 
aabc may reduce prandial excursions. In addition, new longer-acting basal analogs 
(U-300 glargine and degludec) may confer a lower hypoglycemia risk compared 
with glargine U-100 [29, 30]. Despite the advantages of insulin analogs in patients 
with T1D, for some patients the burden of treatment required for their use is very 
heavy. There are multiple approaches to insulin treatment, and the central precept in 
the management of T1D is that some form of insulin is given in a planned regimen 
tailored to the individual patient to keep them safe and out of diabetic ketoacidosis 
and to avoid significant hypoglycemia, with every effort made to reach the patient’s 
glycemic targets.
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 T2D Therapy

T2D therapy, unlike what is written for T1D, which has insulin as its only therapy, 
has been enriched in recent years by a large number of new drugs belonging to dif-
ferent classes that affect the various etiopathogenetic moments of T2D.

Secretagogues

Sulfonylureas and glinides

Insulin Sensitizers

Metformin; thiazolidinediones

Agents on the Incretin Axis.

Dipeptidyl peptidase-4 (DDP-4) inhibitors; glucagon-like peptide-1 receptor ago-
nists (GLP-1 RAs)

Agents on the Renal Reabsorption of Glucose

Sodium-glucose cotransporter-2 (SGLT-2) inhibitors

Agents on the Intestinal Absorption of Glucose

Acarbose

 Insulins

The guidelines of all scientific societies recommend a personalized patient-centered 
approach to choose the most appropriate pharmacological treatment aimed at 
obtaining the best possible glycemic control taking into account possible side effects 
and the patient’s overall clinical picture.

It will be necessary to consider the presence of important comorbidities such as 
ASCVD and high-risk indicators of ASCVD, HF and chronic kidney disease (CKD), 
risk of hypoglycemia, effects on body weight, side effects, cost, and patient 
preferences.

Not least are lifestyle changes that help improve glycemic control and quality 
of life.

 Initial Therapy

Metformin should be started at the time of T2D diagnosis unless there are contrain-
dications; for many patients, this will be monotherapy in combination with lifestyle 
modifications. Metformin is effective and safe, is inexpensive, and is available in an 
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immediate-release form or in an extended release form. As a first-line therapy, it has 
beneficial effects on HbA1C, weight, and CV mortality [31]. The main side effects of 
metformin are gastrointestinal intolerance due to bloating, abdominal discomfort, 
and diarrhea; these can be mitigated by gradual dose titration. The drug is elimi-
nated by renal filtration, and very high circulating levels (e.g., following overdose 
or acute renal failure) have been associated with lactic acidosis. Metformin can be 
used safely in patients with reduced glomerular filtration rate (eGFR); the U.S. Food 
and Drug Administration has confirmed its safety at appropriate doses up to an 
eGFR ≥30 mL/min/1.73m2 [32]. In patients with contraindications or intolerance to 
metformin, initial therapy should be based on the patient’s characteristics; a drug of 
another class must be considered.

 Combination Therapy

Because T2D is a progressive disease in many patients, maintenance of glycemic 
goals with monotherapy is often only possible for a few years, after which combina-
tion therapy is required. Current recommendations advise us to gradually add medi-
cations to metformin to maintain HbA1C at target. However, there are data to support 
initial combination therapy for faster achievement of glycemic goals [33, 34]. There 
are data to suggest that more intensive early treatment has some benefits and should 
be considered through shared decision-making with patients, as appropriate. The 
choice of drug added to metformin is based on the patient’s clinical characteristics 
and their preferences. If the HbA1C goal is not achieved after approximately 
3 months, metformin can be combined with any of the possible treatment options 
available: SGLT-2 inhibitors, GLP-1 RAs, DPP-4 inhibitors, thiazolidinediones, 
sulfonylureas, or basal insulins; the choice of the agent to add is based on the spe-
cific effects of the drug and the patient’s factors (Table 2). For patients with estab-
lished ASCVD or high-risk indicators of ASCVD, HF, or CKD, an SGLT-2 inhibitor 
and/or GLP-1 RA that has demonstrated benefit on the CV system is recommended, 
independent of HbA1C [35]. For patients without ASCVD, drug choice is based on 
efficacy, prevention of side effects (particularly hypoglycemia and weight gain), 
cost, and patient preference [36]. Similar considerations apply in patients who 
require a third agent to achieve glycemic goals.

Finally, the addition of basal insulin in addition to oral therapy is an established 
and effective approach for many patients. Insulin has the advantage of being effec-
tive where other agents are not and should be considered as part of any combination 
regimen when hyperglycemia is severe, especially if symptoms of hyperglycemia 
(i.e., polyuria or polydipsia) and/or catabolic features (weight loss, hypertriglyceri-
demia, and ketosis) are present.
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 Diabetes Technology

It is the term used to describe the hardware, devices, and software that people with 
diabetes use to manage their conditions, from lifestyle to blood glucose levels. 
Historically, diabetes technology has been divided into two main categories: insulin 
delivery devices (syringe, pen, or pump) and blood glucose monitoring as assessed 
by the meter or continuous glucose monitoring. More recently, diabetes technology 
has expanded to include hybrid devices that monitor glucose and deliver insulin, 
some automatically. Major clinical trials in insulin-treated patients have included 
self-monitoring of blood glucose (SMBG) as part of multifactorial interventions to 
demonstrate the benefit of intensive glycemic control on diabetes complications 
[37]. SMBG is therefore an integral component of effective therapy for patients tak-
ing insulin. In recent years, flash monitoring and continuous glucose monitoring 
(CGM) has emerged as a method for assessing glucose levels [38]. Glucose moni-
toring allows patients to assess their individual response to therapy and assess 
whether glycemic goals are safely achieved. Integrating the findings into diabetes 
management can be a useful tool to guide medical nutrition therapy and physical 
activity, prevent hypoglycemia, or adjust medications (particularly mealtime insulin 
doses). The patient’s specific needs and objectives should guide the use of the 
SMBG or CGM.

 Sexuality and Quality of Life

Sexual lifestyles, encompassing sexual activity, problems, satisfaction, and relation-
ship formation and maintenance, are strongly influenced by physical health. Data on 
the sexual lifestyles of adolescents and young adults with type 1 diabetes mellitus 
(DM1) are limited. Fear of hypoglycemic episodes during intercourse and intimacy 
problems may have a conditioning impact on people living with T1DM.

A study by Pinhas-Hamiel et al. [39] assessed the sexual lifestyles of individuals 
with T1DM.

Fifty-three patients with T1DM were recruited, 27 (51%) males, with mean 
age ± SD 27.9 ± 8.3 years completed the Hypoglycemia Fear Survey II and Sex 
Practices and Concerns questionnaire.

Results Thirty-seven patients (70%) reported never or almost never having 
diabetes- related concerns about their sexual lifestyle. None experienced severe 
hypoglycemia during intercourse, but 21 (40%) reported occasional mild hypogly-
cemic events. More than two-thirds took no measures to prevent hypoglycemia 
before intercourse (decreasing insulin dose, snacking, and measuring blood glucose 
levels). Fear of hypoglycemia during sex was reported by 18 (35%); those who 
reported greater fear experienced mild hypoglycemic events during sex (61.1% vs 
26.5%, P = 0.01), were single (94.4% vs 64.7%, P = 0.02), and had higher scores on 
the subscale.
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Thus, we could say that among young people with T1DM, most do not have 
diabetes-related concerns about sex, and most do not take specific measures before 
or after sex. One-third, however, fear hypoglycemia during sex, mostly singles, and 
those who have suffered from hypoglycemia in the past. Caregivers should be aware 
of and address these concerns.

Comparing the literature, the study by Gjerløw and Bjørgaas et al. [40] investi-
gated specific fears related to hypoglycemia in adults with type 1 diabetes and 
which aspects of fear of hypoglycemia may differ between the sexes.

Six hundred and thirty-six patients with type 1 diabetes, aged 18 to 75 years, and 
who had attended the outpatient clinic at St. Olavs Hospital, Trondheim, Norway, 
were recruited. Fears related to hypoglycemia were assessed using the Hypoglycemia 
Fear Survey II Worry (HFS-II-Worry) subscale. The response rate was 70% 
(N = 445, 216 women and 229 men). The mean HFS-II-Worry score was higher in 
women than in men (2.46 [SD = 0.80] vs. 2.22 [SD = 0.74], respectively; p < 0.001). 
Women scored higher than men in all items on the HFS-II-Worry, and women’s 
mean scores were statistically significantly higher in 5 of 18 items after adjusting 
for multiple comparisons. The largest gender differences in mean scores occurred in 
the items “low blood sugar interfering with important things,” “becoming upset and 
difficult,” “difficulty thinking clearly,” and “feeling lightheaded or dizzy.” In both 
women and men, the highest mean scores appeared in the worry items “becoming 
hypoglycemic during sleep.” From this, feelings of low self-esteem, inadequacy, 
and fear of “not controlling” changes in the condition also emerged.

What influence can caregivers have on patients with type 1 diabetes? [41] The 
study by Haugstvedt et al. did in fact address parents’ fear of hypoglycemia, as this 
can influence treatment management and blood glucose regulation in children. The 
availability of appropriate instruments to assess parents’ fear of hypoglycemia is 
thus critical. The psychometric properties of the Hypoglycemia Fear Survey-Parent 
Version (HFS-P) were evaluated.

176 parents representing 102 children with type 1 diabetes (6–15 years) were 
recruited. Questionnaire results showed that subscales matched moderately to 
weakly with symptoms of emotional distress, from the Hopkins Symptom 
Checklist—25 items. Mothers showed higher scores than fathers on both HFS-P 
subscales. This confirms that the caregivers most at risk are mothers whose caregiv-
ing responsibility for children can turn into a form of underlying distress and fear of 
the unexpected episode of hypoglycemia.

In contrast, the survey [42] by Abitbol et  al. investigated associated anxiety 
among parents of children with T1D within the Canadian Diabetes Association and 
identified factors associated with increased FOH. Two hundred and sixty-four par-
ents of juveniles (2 to 18 years of age; mean ± standard deviation, 12.4 ± 3.5 years) 
with T1D were recruited and completed a survey that included demographic and 
disease-specific questions, the Spielberger State-Trait Anxiety Inventory, and the 
Fear of Hypoglycemia Survey-Parent Version (HFS-P).

Results: Of the 264 participants, 207 completed the full HFS-P, with a mean 
score of 67 ± 19 (range, 31 to 119). The most frequent concerns related to the child’s 
hypoglycemia while alone or asleep. Higher HFS-P scores were also associated 
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with more frequent and severe hypoglycemic episodes, higher state-trait anxiety 
scores, use of a continuous glycemic monitor, and more frequent blood glucose 
checks. Higher HFS-P scores were also associated with worse parental sleep quality 
and less parental involvement in treatment plans, which shows that as much as 
mothers are the most anxious caregivers, fathers associate night-time sleep with 
uncertainty and an inadequate monitoring role.

How do juveniles experience the pathological and family situation? The clinical 
investigation [43] by Shapira et al. assessed this in depth. A total of 601 juveniles 
with type 1 diabetes were recruited and followed up with a proxy report from 
parents.

Juveniles with type 1 diabetes, aged 5 to 18 years, and their parents completed 
the PedsQL 4.0 Generic Core Scales self-report and parent-proxy report, respec-
tively. Indeed, health-related quality of life appears to be preserved in juveniles with 
type 1 diabetes unless they face multiple comorbidities as reported by youth and 
their parents. The findings highlight the importance of tracking the presence of mul-
tiple comorbid conditions, possibly revising problem and medication lists in the 
medical record, as well as screening and addressing mental health conditions in 
routine diabetes care.

Is there a difference in quality of life between patients diagnosed with type 1 and 
type 2 diabetes? [44].

Yi-Frazier et  al. investigated potential differences between self-reported and 
parent-proxy reports of Pediatric Quality of Life Inventory (PedsQL) scores of juve-
niles with type 1 (T1D) or type 2 (T2D) diabetes and assessed associations between 
discrepancies, PedsQL scores, and glycemic control (HbA1c).

Juveniles and parents in the SEARCH for Diabetes in Youth Study (T1D: ages 
5–18, n  =  3402; T2D: ages 8–18, n  =  353) completed the PedsQL Generic and 
Diabetes modules and juveniles provided a blood sample to assess HbA1c. 
Discrepancies (juvenile minus parent PedsQL assessments) were calculated and 
examined according to age and type of diabetes, and associations with youth 
PedsQL and HbA1c scores were assessed.

It emerged that there were differences between juvenile and parent-proxy reports 
of generic and PedsQL in both T1D and T2D (all p values <0.01). Higher (more 
favorable) ratings were reported by juveniles with the exception of those aged 
5–7 years, where parent scores appeared higher. When parent-proxy scores were 
higher, discrepancies were highest when the child reported low PedsQL scores. 
Higher HbA1c was associated with greater discrepancies (higher juvenile scores) 
for adolescents with T1D.

It follows that discrepant PedsQL ratings suggest that parents may often under-
estimate the HRQOL of juveniles except in younger children. While examination of 
both reports is optimal, that of the juvenile should be prioritized, particularly for 
young children with T1D and adolescents with T1D or T2D.

Schreiner-Engel et al. [45] assessed the sexual dysfunction of patients with type 
2 diabetes. Although diabetes is associated with a high prevalence of erectile insuf-
ficiency in men, she wanted to investigate patients’ sexual functioning and marital 
satisfaction.
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To examine this possibility, 35 married type 1 diabetic women were recruited 
and compared with 42 healthy married controls and 23 type 2 diabetic women and 
23 other controls. Assessments were made on all aspects of sexual response, activ-
ity, dysfunction, and satisfaction; cognitive and psychological dimensions of sexu-
ality; and marital adjustment.

Results indicated that diabetes type is highly associated with sexual responsive-
ness and marital satisfaction. Type I diabetes was found to have little or no effect on 
women, whereas type II diabetes had a pervasively negative impact on sexual 
desire, orgasmic capacity, lubrication, sexual satisfaction, sexual activity, and the 
relationship with the sexual partner.

However, for comparison, the study by Esposito et al. [46] investigated the prev-
alence and correlations of female sexual function in a sample of 595 women with 
type 2 diabetes Their age was 57.9 ± 6.9 (mean and sd), duration of diabetes was 
5.2 ± 1.5 years, and mean hemoglobin A1c (HbA1c) level was 8.3 ± 1.3%. Female 
sexual dysfunction (FSD) was assessed using the Female Sexual Function Index 
instrument with a cutoff score of 23. The overall prevalence of FSD among diabetic 
women was 53.4% and was significantly higher in postmenopausal women (63.9%), 
compared with those in the postmenopausal control group (41.0%, P  <  0.001). 
There was no association between HbA1c, duration of diabetes, hypertension, or 
cigarette smoking status and FSD; in contrast, age, metabolic syndrome, and athero-
genic dyslipidemia were significantly associated with FSD. Both depression and 
marital status were independent predictors of FSD, whereas physical activity was 
protective.

Furthermore, it seems that in type 1 diabetes sexual dysfunction is related more 
directly to psychological factors, [47] an interpretation recently confirmed by the 
results of a large prospective study of 625 women with type 1 diabetes (Epidemiology 
of Diabetes Interventions and Complications study), in which depression was found 
to be the main predictor of sexual dysfunction [48]. The majority of diabetic patients 
had an HbA1c level above 7% and by recent guidelines would be considered out of 
good glycemic control. The prevalence of obesity (BMI > 30), metabolic syndrome, 
hypertension, and atherogenic dyslipidemia was 29.4, 70.0, 53.9, and 19.7%, 
respectively [49].

In the largest study published to date, Abu Ali et al. [50] evaluated 613 diabetic 
and 524 nondiabetic women in Jordan and found a prevalence of FSD of 59.6% in 
diabetic women aged 50 years or older compared with 45.6% found in nondiabetic 
women of the same age (P < 0.05). Interestingly, the prevalence of FSD in the dia-
betic sample aged <50 years was approximately 41%; the mean FSFI score was 
20.8. FSFI scores reported in other studies were 29.3 (72 women), [51] 20.5 (51 
women), [52] 23.6 (23 women) [53], and 16.2 (58 women) [54].

Although both sexes share a similar risk of cardiovascular and neurological com-
plications of diabetes, which presumably may result from similar pathogenetic 
mechanisms, the pattern of diabetes-specific effects may differ in men and women. 
Erectile dysfunction in diabetic men is associated with glycemic control and other 
classic cardiovascular and neuropathic complications of diabetes [47]; in addition, 
the prevalence of other cardiovascular risk factors (obesity, hypertension, and 
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dyslipidemia) is high, especially in type 2 diabetes. Moreover, ED is an independent 
risk factor for new-onset cardiovascular disease and a powerful predictor of the 
development of major cardiovascular events in diabetic patients with known coro-
nary artery disease [55].

On the other hand, FSD in women with type 1 diabetes appears to be the most 
unrelated to cardiovascular risk factors: Neuropathy [56], vascular damage [57], 
and psychological disorders [58] have been implicated in the pathogenesis of 
decreased libido, low excitability, reduced vaginal lubrication, orgasmic dysfunc-
tion, and dyspareunia among diabetic women.

Lastly, studies suggest that diabetes is a state of imbalance in sex hormone lev-
els; in the context of type 1 or type 2 diabetes, however, there appears to be no 
difference in the incidence and/or rate of progression of kidney disease between 
men and women [59]. Much research reports that being male is still a risk factor 
for the development of kidney disease in diabetes [60] and that being female 
appears to accelerate disease progression [61]. This observation, together with the 
fact that diabetic kidney complications rarely develop before puberty, implies that 
sex hormones contribute to the evolution of the pathophysiology of diabetic kidney 
disease.

 Conclusion

Delving into the impact of type 1 and type 2 diabetic disease on patients (children, 
adolescents, and adults) and caregivers involves a complex system of clinical, psy-
chological, relational, and sexual assessments. If parental anxiety can affect a child’s 
quality of life, sexual dysfunction in the adult diabetic patient compromises his or 
her lifestyle and body pattern. Metaphorically, therefore, “being obese” can become 
for the patient an unconscious defense against an uncomfortable reality filled with 
therapies, food deprivation, inadequacy in relationships, and sexual frustration.

Unfortunately, even now few diabetologists integrate the clinical history of dia-
betes 1 and 2 with the evaluation of these factors. The psychosexologist is often the 
easiest to turn to and frequently at the request of the patient. A team approach, even 
in the definition and respect of individual skills, would not only offer patients and 
caregivers an integrated approach, but would increase the value of therapy, lowering 
the levels of anxiety, depression, impotence, inadequacy, and social isolation. (The 
Impact of Externally Worn Diabetes Technology on Sexual Behavior and Activity, 
Body Image, and Anxiety in Type 1 Diabetes https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC7196867/ 2- Sexual activity in diabetic patients treated by continuous 
subcutaneous insulin infusion therapy https://pubmed.ncbi.nlm.nih.gov/20303814/ 
3- You, me, and diabetes: Intimacy and technology among adults with T1D and their 
Partners https://pubmed.ncbi.nlm.nih.gov/33591783/ 4- Sleep and diabetes-specific 
psycho-behavioral outcomes of a new automated insulin delivery system in young 
children with type 1 diabetes and their parents https://pubmed.ncbi.nlm.nih.
gov/33289242/)
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 Introduction

Nowadays, eating disorders plague both the feminine and masculine population, 
and they show new and different peculiarities compared to the past patterns. 
Especially concerning males, this phenomenon occurs to a lesser extent, even if it is 
increasing considerably.

As a matter of fact, eating disorders evolved together with young culture, in 
which young patients are dipped.

The renunciation/rejection of food has been replaced mainly by bulimic behav-
iours, which are complemented by compensatory behaviours, such as self-induced 
vomit, which represents the first solution for hunger grief and does not represent 
anymore a way to expiate and deny personal needs.

The needs for purity, which are searched through the rejection of food, has 
become need for purity and emptying, so it is necessary to separate the relationship 
with food into two phases: in the first phase, the patient is completely overwhelmed 
by the desire of being filled, of devouring, of destroying and of succumbing to a 
need; the second phase occurs at the edge of the first one, when the need has reached 
its peak, and the necessity of devouring, of swallowing and of self-filling up to the 
limit is temporarily quieted. At this moment, a feeling of disgust and heaviness is 
manifested, which can occur at the same time because of a leaf of lettuce or a whole 
biscuits’ box, which can both be scarfed in a trance state.
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Whatever it may be, gastric contents are intolerable; the disgust is associated 
with a feeling of fear and danger, similar to the feeling experimented on by someone 
who has drunk poison. That is, when the solution arrives, the self-induced vomit that 
the more time passes the more it becomes easier to produce; sometimes, the whole 
thing is accompanied by drinking water, in order to execute a sort of gastric lavage. 
This kind of loop can be episodic and sporadic, but in severe cases it can happen 
several times during the day until the patient lies completely exhausted and aching 
because of the repetition of the binge eating/vomit loop.

The Internal Medicine consequences related to these behavioural patterns can be 
really severe and they include electrolytes’ alteration, especially a loss of potassium 
that causes huge impairments to the electrogenesis of the wave of cardiac contrac-
tion. It causes damage to the plasma proteins as well: damaged plasma proteins can 
produce pericardial effusion, anaemia and oedemas. The combined action of hor-
monal alterations and malnutrition, which are reported by amenorrhoea in the first 
place, underlies the deficiencies of ossification processes that cause osteoporosis 
because of the lack of osteocytes, which cannot be easily reverted. This phenome-
non is associated with angular stomatitis, glossitis, hypertrichosis and loss and thin-
ning of hair. I am insisting on amenorrhoea because it is the main marker for the 
organic suffering, the signals of which are gathered by hypothalamus, which influ-
ences the hypophysial activity. Hypercholesterolaemia is common as well, and it is 
caused by lipometabolism’s disorder; salivary amylasaemia can also occur, which is 
caused by salivary glands’ hyperactivity triggered by the vomit. In particular, the 
increase in salivary amylase differentiated from pancreatic amylase is a revealing 
signal of self-induced vomit. It is possible to observe asthenia, cephalea, muscular 
and bones’ pain, torpor and difficulty in focusing.

 Eating Disorder Diagnosis

It is required to make a reflection on the diagnosis. The well-known DSM-V offers 
the possibility to classify eating disorders in order to configure a successful therapy, 
but the disorder is so intricate that it is necessary to develop a “therapeutically 
spendable” diagnosis, which can provide information to the patient about beliefs 
and meanings related to the body and to the object food and about their role in the 
attachment system. In my opinion, eating disorders are linked to a combination of 
very specific and personal perception and beliefs on the body, attachment’s patterns, 
attributions of meaning and beliefs on food. Beliefs, meanings and representations 
underlie the distortion of eating habits.

It is necessary to develop an accurate diagnosis about these three factors: food, 
body, attachment pattern and the related attributions of meaning and beliefs. In this 
way, it is possible to draw a detailed map of their features.

Food’s first prerogative should be to be nourishing, digestible, assimilable, not 
toxic and, last but not least, enjoyable. Its pleasantness helps to select it as prefera-
ble in a perspective of choice. For thousands of years, human beings have searched 
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for food as just food, no one used to think about the amount of calories, carbs and 
proteins and having a vegetarian diet or not. No one used to worry about if food was 
healthy or not, and food should only feed. It was essential for life.

Even today should be like that, but things have imperceptibly but inexorably 
changed. Culturally, together with medical development and greater availability of 
food in the most evolved areas of the planet, we passed from the pursuit of food’s 
availability to the pursuit of the quality of food, which inevitably caused a classifica-
tion of food and its features. We started to be suspicious about food, in part also 
because of medical restrictions for some diseases like diabetes, hypercholesterolae-
mia and celiac condition: “will it be healthy?” “Maybe is this too much?” “Does it 
contain too many calories or too many carbs?” until we built a society based on 
choosing and rationing food according to a possible danger. From essential nourish-
ment for life, food became something to discuss and be aware of. An entity that is 
able to produce effects modifies its representation, pulling on itself new attributions 
of meaning. Trivially, if you eat too much, you are not just someone who has a large 
availability of food, which can be considered opulent, instead you are someone who 
does not respect himself, someone who does not take care about his physical condi-
tions, someone without temper, which is not able to control his impulses, slave of 
his own needs and someone that is needy. This is a list of meanings.

At this point, it is possible to consider that an eating disorder develops from the 
moment in which food keeps a distance from its original function and meaning to 
assume another one, the one the patient specifically adopts. Likewise, we can con-
sider that an eating disorder rises when the feeding act breaks with its biological 
meaning to embrace a new one. Exploring this kind of patient, it is really important 
to avoid preconceived notions, because each patient can attribute a different and 
personal meaning to the food and to the nourishing, even if it is possible to observe 
a recurrent pattern. Some patients, through an accurate selection of food, implement 
a sort of ritual selection of what they can accept to “get into” themselves. About 
that, we must remember a crucial aspect of food: it is something we put inside our-
selves, and at the same time, something we cannot live without. We depend on it.

At this point, we can make another consideration. If we consider these two 
aspects of food, what do we need to improve the diagnosis? We need to know how 
the person feels putting something inside himself and likewise how he accepts the 
dependence condition. We must examine accurately the relationship with parents to 
get an answer, in particular the one with the mother, which, we must remember, 
represents the origin of offspring’s life: the mother has a body that is physiologi-
cally organized to nourish, she has mammaries full of milk and in the majority of 
cases she is the person who takes care about her children’s nutrition. The concept of 
the mother is strongly associated with nourishment and to dependence on what 
concerns humankind.

In this perspective, we can easily understand that food can quickly become an 
object that allows a ritualization of fear of putting something maternal inside our-
selves, which can provoke unwanted consequences; equally, it is possible to ritual-
ize a rejection or an ambivalence towards the dependence. The verification of these 
elements establishes a base from which we can organize the investigation about 
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beliefs generated by these two possibilities of ritualization. The diagnosis on the 
attachment’s pattern that reveals an insecure or chaotic attachment lets us under-
stand easily how it can be hard for a young girl to accept the dependence on a parent 
that she does not trust but whom she needs.

Different patterns of binge eating followed by self-induced vomit are related to 
an insecure attachment, and binge eating represents accurately the abandonment of 
a voracious need to be filled and to fill a void (of reassuring and supportive parental 
introjection). When the stomach is stuffed, the fear rises up, and it is described as a 
real terror for what can happen because of what has been introduced inside the body, 
which shows vomiting as a good solution, as a liberating act, as an action that 
achieves the illusion of “delete what we have done” and “restore everything as it 
was before”. This rewind effect associated with the purification effect is so impor-
tant that it makes the vomit the fundamental centre of an eating disorder. We binge 
eat to vomit instead of we vomit because we binge ate.

In these cases, the theme of purification and the theme of getting back to the time 
before something happened for the patient result prevailing.

This particular shade of the binge eating/vomit circle is often related to cases that 
show sexual violence traumas during the anamnesis. Frequently, patients avoid the 
narration about sexual abuses they suffered, because they feel guilty for what they 
went through. It is a defence mechanism that is built on the illusory idea of having 
had a control on the abuse, which could make this fact more bearable instead of 
considering themselves powerless victims. If we look into vomit as a way to cancel 
what has been done or what happened, it suggests to gently insist on the research of 
traumas; it is necessary to create conditions of confidence and acceptance in order 
to reveal crucial details.

Until now, we did not talk about thinness, not because it is not important but 
because I think that the approach we have followed makes us understand that the 
exasperated pursuit of thinness should be explored and detected in terms of beliefs 
and functions.

We often talk about the alteration of body image, but this is just a definition that 
requires a specific diagnosis, which should involve purposes and functions related 
to thinness.

Superficially and originally, the aesthetic factor is on the line, but particularly in 
the most severe cases it fades away. There is something else that patients see in thin-
ness. A patient used to talk about herself like a target of a shooting gallery. If you 
are tiny, it is harder to hit you.

Another patient used to talk about thinness in terms of military fortifications. I 
feel myself sharp and hard because there is nothing smooth in my body. In this way, 
I feel safer.

A male patient used to reject food and to reassure himself through his extreme 
thinness. In this way, I feel weak and I am sure I do not have the energy to assault 
my father.

Another patient used to reject food for this reason. I cannot tell the difference 
between food and sexual pleasure, and I am ashamed for that, and I cannot stand it.
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This is a short list of beliefs that is not exhaustive. The therapist must not apply 
to the patient his beliefs’ knowledge mechanically: the therapist must know that 
there are beliefs that support some behaviours and he/she must discover their 
features.

On that note, I am going to say a few words about the different kinds of 
intervention.

 Intervention

It is necessary to distinguish between the medical actions adopted to make the 
patient safe and the strategies and the therapeutic specialized methods.

The nutritionist doctor has to make the patient safe, and he/she has to remember 
that he/she is working with a patient for whom the nourishing represents a source of 
intense fear. So, wisely, he has to negotiate on the diet, and the normalization of the 
most alarming parameters has to be put as the primary goal (electrolytes, anaemia, 
serum protein, the elimination of the eventual pericardial effusion and the restora-
tion of the normal cardiac rhythm). Menstruations get normal in a longer time com-
pared to the achievement of a satisfying BMI.1

Residential therapies offer the advantage of separating the patient from the famil-
iar dynamics and the setting has to give facilitations for the achievement of appro-
priate eating habits: not accessible food, food served on a tray depending on the 
diet, a common dining room, an accurate assistance from the educators during the 
meals, the bathroom can be used only before the meal or at least 2 h after the meal 
and remaining in a living room in which the educators assist the patients using tech-
niques of emotional control for the after meal.

A mindfulness’ session can be useful in order to prepare the patient for the meal.
The most useful therapeutic methods are as follows:

• DBT: dialectical and behavioural therapy enables problem-solving techniques, 
through proper teaching modules related to consciousness and the control of 
emotions. It also enables the development of better relational resources. It pro-
vides an examination of the sheet of impulsive behaviours’ dynamics and the 
possibility of examining contingencies, of achieving a higher mastery together 
with a sort of alphabetization for observing and describing the inner world in the 
interest of the therapy and self-control.

• EMDR (eye movement desensitization and reprocessing): this technique is 
extremely efficient in the desensitization of traumatic experiences that are pres-
ent with a significant frequency in the story of eating disorders.

1 BMI, body mass index, is calculated by this formula: kg/height squared in meters. Below 18.5 is 
an underweight condition, between 18.5 and 24.9 is the range of normality and over 30 begins 
obesity.
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• Mindfulness: it is a meditation practice developed by Jon Kabat-Zinn, who is the 
founder of the Stress Reduction Clinic and of the Center for Mindfulness in 
Medicine at the University of Massachusetts Medical School. This technique 
enables the patients to achieve a higher consciousness about their emotions and 
about their body signals that are at the base of the emotions, contributing to bet-
ter self-comprehension and to a control of their feelings.

Psychotherapy initially has an explorative function, and it has to use the comple-
mentarity of other techniques. We can say that the ability to engage in an efficient 
psychotherapy for this kind of patient is a moving target that includes the growth of 
the capability of benefit from a technique, which at the start represents support and 
over time it reaches an expressive level that allows the patient to work on the inte-
gration of partial transferal segments.

Pharmacological therapy has the only purpose of adjusting depressive condi-
tions, fluctuation of the emotional mood, anxiety disorders and panic attacks, dis-
sociative crisis or psychotic traits.

We should not use just one strategy to handle these disorders, and it is necessary 
an eclectic strategy that combines the aforementioned methods.

 Sexuality and Quality of Life

Pinheiro et al. [1] conducted a study on physical intimacy, libido, sexual anxiety, 
partner status and sexual relationships in 242 women with eating disorders, as part 
of the International Price Foundation Genetic Studies.

Results: 55.3% were sexually active and 52.7% had a partner, while 66.9% 
reported decreased sexual desire and 59.2% increased sexual anxiety. Patients diag-
nosed with restrictive anorexia nervosa and purging had a higher prevalence of 
libido loss than women with bulimia nervosa and an eating disorder not otherwise 
specified (75%, 74.6%, 39% and 45.4%, respectively). Sexual absence was associ-
ated with lower lifetime body mass index (BMI) and earlier age of onset; loss of 
libido with lower lifetime BMI, greater interoceptive awareness and trait anxiety; 
and sexual anxiety with lower lifetime BMI, greater avoidance of harm and ineffi-
cacy. Sexual dysfunction in eating disorders was greater than in the norma-
tive sample.

We must consider that eating disorders constitute a wide range of individual 
behaviours in dealing with food. In addition to bulimia and anorexia nervosa, we 
include eating compulsivity and obsessive–compulsive disorder that immediately 
leads us to the connection between eating disorders and personality traits [2].

According to a review of the literature, obsessive–compulsive personality disor-
der is the most common axis II disorder in individuals with eating disorders with 
restrictive eating behaviour, whereas borderline personality disorder is the most 
common axis II disorder in those with impulsive eating pathology. Because person-
ality disorders evolutionarily precede eating disorders and personality disorder 
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characteristics often mirror the style of eating pathology (e.g. highly controlled per-
sonality styles and highly controlled eating patterns; and impulsive personality 
styles and impulsive eating pathology), it is reasonable to assume that personality 
disorders influence subsequent eating pathology. Thus, it is likely that personality 
disorders function, to some extent, as risk factors for the development of specific 
types of eating disorders.

The Diagnostic and Statistical Manual of Mental Disorders (DSM-V) tells us 
that criteria 1 eating disorders belong on axis I. Axis I disorders represent the major 
psychiatric disorders and include major depression, panic disorder, bipolar disorder 
and schizophrenia. (Unlike axis I disorders, axis II disorders represent both person-
ality and developmental disorders.)

Studies by Sansone et al. [3] showed that the most common personality disorder 
found is obsessive–compulsive personality disorder. Among the study samples 
reviewed, this disorder was present in approximately 22% of individuals. These 
patients regularly engage in food restriction behaviours and misuse of laxatives, 
diuretics or enemas. The perfectionist trait of these patients (higher female than 
male frequency of this disorder) is manifested in the tendency to set rigid life stan-
dards (maximum performance in study or work, maximum sports performance, 
etc.) and very high life goals. Because of its self-defeating nature in individuals with 
eating disorders, perfectionism is described in this context by some authors as “mal-
adaptive perfectionism” [4, 5].

In disorders in which the individual regularly engages in binge eating, self- 
induced vomiting and/or abuse of laxatives, diuretics or enemas (axis II disorder) is 
linked with borderline personality disorder, with a prevalence rate of approximately 
25%. The presence of impulsive eating disorder behaviours such as binge eating and 
purging shows a clear association with impulsive personality disorder, with clear 
up-and-down mood disorders.

Like obsessive–compulsive personality disorder, borderline personality disorder 
also tends to have a genetically influenced temperamental basis. In a recent study by 
Distel and colleagues, [6] genetic factors accounted for 42% of the variance in this 
disorder. However, in addition to genetic influences, borderline personality disorder 
has strong associations with childhood histories of repeated abuse and maltreatment 
(e.g. sexual, physical and emotional abuse) [7]. In an exemplary study, Zanarini and 
colleagues [8] found, in a large sample of patients with borderline personality dis-
order, that over 90% reported both childhood abuse and neglect.

It is often assumed that preoccupation (excessive and constant thoughts) with 
shape/weight and food/eating is prominent in individuals with eating disorders. 
Lydecker et al. [9] evaluated 1363 individuals for a web-based survey (with mea-
sures of eating disorder psychopathology and depression), comparing preoccupa-
tion among individuals with prominent features of bulimia nervosa (BN; n = 144), 
uncontrolled eating disorder (BED; n = 576), anorexia nervosa (AN; n = 48) and 
higher body weight (body mass index [BMI] ≥ 25) without eating disorder features 
(higher weight [HW]; n = 595).

The preoccupation with shape/weight and preoccupation with food/eating 
showed a stepwise pattern of statistically significant differences: AN and BN had 
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greater preoccupation than BED, which was greater than HW. Within the BN, BED 
and AN study groups, the magnitudes of correlation of shape/weight and preoccu-
pation with food/eating with eating disorder psychopathology and depression did 
not differ significantly. Within the HW group, the preoccupation with shape/weight 
was significantly more strongly correlated than the preoccupation with food/eating 
with overestimation, body dissatisfaction and depression.

The sexual sphere is particularly important when attempting to elucidate the 
unique characteristics of eating disorders in males [10]. The clinical picture of 
anorexia nervosa and bulimia nervosa appears to differ for men and women in this 
area, with more men with eating disorders exhibiting gender dysphoria and/or a 
homosexual orientation than female counterparts.

There is a typical overrepresentation of homosexual males in eating disorder 
clinical samples.

The study by Hospers et al. [11] investigated the role of gender orientation, peer 
pressure, self-esteem and body dissatisfaction in relation to eating disorder symp-
toms among a sample of homosexual men and a sample of heterosexual men.

The results show that body dissatisfaction, and not self-esteem, was the domi-
nant predictor of eating disorder symptoms. For both heterosexual and homosexual 
men, a higher level of body dissatisfaction was related to a higher body mass index 
(BMI), greater competition with peers and lower masculinity scores. Furthermore, 
an interaction between sexual orientation and peer rivalry was found: the relation-
ship between peer pressure and body dissatisfaction was substantially more pro-
nounced among homosexual men.

Finally, the results show the central role of body dissatisfaction in the relation-
ship between homosexuality and eating disorder symptoms, as well as the contribu-
tion of peer rivalry.

With regard to the lack of self-esteem and expectations in love and sexual rela-
tionships with partners, female patients with eating disorders have given rise to vari-
ous scientific investigations [12].

The study by Maria Raciti et al. [13] evaluated a sample of 232 women (82% 
white non-Hispanic, 12% white Hispanic, 4% black, 2% oriental and others): the 
patients reported that the eating disorder was related to possessiveness towards the 
partner and fear of sudden abandonment (by the partner) due to low self-esteem.

Within the range of eating disorders, late-onset types of anorexia nervosa have 
been identified. While most cases of anorexia nervosa begin in adolescence, a con-
siderable number can develop the condition at any advanced age [14]. The term late 
anorexia nervosa is reintroduced to describe women who develop anorexia nervosa 
at or after their marriage.

The study by Peter Dally [14] (Department of Psychological Medicine, 
Westminster Hospital, London) investigated 50 patients and their partners. The 
patients were divided into four groups: those who developed late-onset anorexia:

 1. During the engagement period
 2. After marriage and before pregnancy
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 3. After childbirth
 4. During or after menopause

In the first three groups, late-onset anorexia developed as a maladaptive solution 
to a growing marital crisis. Many of the husbands were immature men who readily 
accepted a sick-dependent wife. The women in group 4 differed in several respects 
and their weight loss eventually came to express a desire to die, to separate from 
everything and everyone through depression, mood swings and anhedonia.

Furthermore, a recent study by Perko et  al. [15] investigated the intimacy of 
sexual minorities on the assumption that they are at greater risk of developing eating 
disorder (ED) psychopathology.

Despite the importance of understanding the symptoms of ED in sexual minority 
men, most measures of ED have been developed and validated in heterosexuals, young 
adults and white men. The psychometric properties of ED measures in different popu-
lations remain largely unknown. The aim of Perko’s study was to verify the following:

 1. Whether the eight-factor structure of the Eating Disorder Symptom Inventory 
(EPSI) is replicated in sexual minority men.

 2. Average group-level differences between gay and bisexual men on the eight 
EPSI scales.

International participants (=722 sexual minority men from 20 countries) were 
recruited via the smartphone application Grindr. Group differences in eating pathol-
ogy between homosexual and bisexual men were tested using independent-samples 
t-tests.

Results: Homosexual and bisexual men differed only on the EPSI Binge Eating 
Scale. The results of this investigation suggest that the EPSI may be a useful tool for 
understanding eating pathology in this population. The use of psychometrically 
valid assessment tools for sexual minority men is a key element of treatment plan-
ning and clinical decision-making.

 Conclusions

Food and sex depend on the five senses and presuppose, for healthy balance, distri-
bution by quality, quantity and distribution.

Excessive or insufficient caloric intake can affect the body’s activity, consuming 
muscle tissue, including heart tissue. Complementary complications include endo-
crine disruption, osteoporosis, insulin resistance and gastric problems including 
gastroparesis, constipation or pancreatitis. The altered biochemical processes and 
psychological changes must therefore be addressed in a single programme where 
food is not the priority and the solution to the problem, but is approached in con-
junction with the individual’s inadequacy, fear of relationships, body dysmorphism 
and often the individual’s excessive perfectionism.
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The global epidemic of obesity is widespread in almost all countries in the world, 
and further development is expected in the future [1]. Despite the fact that a genetic 
predisposition to obesity is unquestionably involved, various environmental factors 
are also implied [2], such as excess portion size, dietary macronutrient composition, 
and sedentary lifestyle in the setting of modern-day habits.

For the definition of obesity body mass index (BMI) is classically used, however, 
this simple index is actually an imperfect measure of excessive or abnormal body fat 
accumulation [3]. As reported in Table 1, waist circumference has been suggested 
as a more precise predictor of comorbidities, because it allows to identify different 
degrees of health risk.
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Table 1 Classification of overweight and obesity by BMI and waist circumference

Classification

BMI Waist

BMI (kg/
m2) Comorbidity risk

Waist circumference and 
comorbidity risk

Men ≤102 cm
Women ≤88 cm

Men >102 cm
Women 
>88 cm

Underweight <18.5 Low (with other 
problems)

Normal 
weight

18.5–24.9 Average

Overweight 25–29.9 Increased Increased High
Obese class 1 30–34.9 Moderate High Very high
Obese class 2 35–39.9 Severe Very high Very high
Obese class 3 ≥40 Very severe Extremely high Extremely high

 Main Medical Characteristics

Obesity is a risk factor for a number of chronic diseases, most notably type 2 diabe-
tes (T2DM), cardiovascular diseases (CVD), and certain types of cancer [4, 5]. 
Taken all together, obesity-related comorbidities incur significant healthcare costs, 
which represent approximately 2.4% of the whole healthcare expenditure.

The neologism “diabesity” has been created to define the overlap between 
T2DM and obesity [6]. The risk of T2DM rises by 100% with a BMI between 27 
and 29 kg/m2 and by about 300% for BMI >29 kg/m2 [7, 8]. Since the long-term 
complications of T2DM include CVD, stroke, peripheral vascular diseases, reti-
nopathy, nephropathy, and neuropathy, prevention or at least control of T2DM is 
reported to reduce the obesity-related complications and hold down the direct 
healthcare costs.

Obesity is frequently associated with metabolic syndrome (i.e., the combination 
of at least three of the following features: central obesity, high serum triglyceride 
levels, low serum high-density lipoprotein, cholesterol levels, hypertension, and 
elevated fasting blood glucose levels), and this concomitant condition also deter-
mines an increased CVD risk.

Subjects with severe obesity frequently suffer from obesity hypoventilation syn-
drome, with its prevalence being 10–20% in obese patients with associated obstruc-
tive sleep apnea and almost 50% in hospitalized patients with a BMI greater than 
50 kg/m2.

BMI shows a strong, independent, and positive correlation with asthma, not only 
because of the impact of adipose tissue on the chest wall, which causes restrictive 
lung disease, but also because of the chronic inflammatory state of obesity.
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Insulin resistance related to obesity represents the major causative factor of non-
alcoholic fatty liver disease (NAFLD), resulting in progressive fibrosis (38%) and 
hepatocellular carcinoma (4–10%) as the years go on.

The frequent occurrence of subfertility in obese subjects has been attributed to 
androgen excess, insulin resistance, and hyper-insulinism [9]. Obesity is associated 
with an increased peripheral aromatization of androgens to estrogens and with 
reduced hepatic synthesis of sex hormone-binding globulin, causing an increase in 
free estradiol and testosterone, which leads to abnormal folliculogenesis and fol-
licular atresia.

In the last 20 years, obesity has been reported to be a relevant risk factor for the 
development of different types of cancer (mammary, renal, esophageal, gastrointes-
tinal, reproductive, etc.) [5].

Considering the prevalence of obesity worldwide, it is not surprising that obesity 
now competes with smoking tobacco as the leading preventable risk factor for can-
cer, being responsible for approximately 14% and 20% of all cancer-related deaths 
in male and female subjects, respectively [10].

Significant clinical symptoms of depression, poor self-esteem, and body image 
distortions occur in around 25–30% of obese subjects, who, moreover, feel and are 
frequently socially isolated and discriminated. In addition to these psychological 
problems, the severely obese subjects show marked impairment in their daily living 
activities (such as walking, climbing stairs, and bathing) and decreased postural 
control and stability, all these limitations causing marked distress and disability.

The main economic repercussions of obesity are low productivity, unemploy-
ment, and direct healthcare costs [11]. The latter refer to money spent on hospitaliza-
tion, medical consultations in outpatient clinics, and the consumption of medications 
in order to treat health problems related to obesity, and the former are indirect costs 
related to loss of productivity or to the economy outside of the health sector.

The association between BMI and mortality substantially varies between popula-
tions and causes of death and can change over time.

The study of Flegal et al. [12] reported that grade 2 obesity and grade 3 obesity 
were both related to significantly higher all-cause mortality, while grade 1 was not 
associated with higher mortality, thus indicating that the excess mortality in obesity 
is predominantly due to the elevated mortality at higher BMI levels. In another 
study [13], over a BMI of 25 each 5 kg/m2 increment was associated with signifi-
cantly increased all-cause mortality (40% higher vascular, 120% higher diabetes, 
80% higher kidney, and 10% higher neoplastic mortality).

Retrospectively applying the Edmonton obesity staging system (EOSS) [14] to 
the National Health and Nutrition Examination Survey (NHANES) data, patients in 
stages 2–4 of EOSS have increased all-cause mortality compared to stage 0 or 1. 
These authors concluded that the severity of the medical complication(s) exerted a 
more negative effect on survival than BMI itself [15] (Table 2).
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Table 2 Edmonton obesity staging system

Stage Obesity-related risk factors Physical symptoms, 
psychopathology, functional 
limitations, and impairment of 
well-being

0 None (normal blood pressure, serum lipids, 
fasting glucose, etc.)

None

1 Subclinical (borderline hypertension, impaired 
fasting glucose, elevated liver enzymes, etc.)

Mild

2 Established (hypertension, type 2 diabetes 
mellitus, sleep apnea, osteoarthritis, reflux 
disease, polycystic ovary syndrome, anxiety 
disorder, etc.)

Moderate

3 Established end-organ damage (myocardial 
infarction, heart failure, diabetic complications, 
incapacitating osteoarthritis, etc.)

Significant

4 Severe disabilities (potentially end-stage 
disabilities, etc.)

Severe

 Main Treatments

A comprehensive or multicomponent lifestyle intervention (i.e., lifestyle or behav-
ioral training, dietary change with energy intake reduction, and physical activity 
increase) is the starting point for obesity management [16].

A schematic guide to selecting treatment for obesity, based on BMI categories 
and comorbidities, is reported in Table 3.

Despite the great number of weight loss diets available (all based on the reduc-
tion in the total energy intake), few of them have been actually studied in a system-
atic way.

The most popular dietary programs include low calorie (i.e., a deficit of 500 calo-
ries per day), very low calorie (i.e., a total daily calorie intake of less than or equal 
to 800 kcal/day), high protein, and low carbohydrate and low fat.

Adherence is difficult for most of the participants on any diet. Despite weight 
loss in individuals who were able to adhere to the diet, no single diet actually results 
in a satisfactory long-term adherence rate.

Interestingly, diet adherence is the most important predictor of weight loss and 
reduction in cardiovascular risk factors than the specific diet. Potentially, improve-
ments in dietary adherence may be carried out by offering the patients a variety of 
dietary options and matching their preference, lifestyle, and cardiovascular profile 
to optimize weight loss and thus health benefits [17].

Increased physical activity is a basic element of the comprehensive lifestyle 
intervention for obesity management. Although some reports indicate that exercise 
alone can determine a 2–3% BMI reduction [18], a more effective (and long-term 
persistent) weight loss is reported to occur when exercise is associated with dietary 
changes.
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Table 3 A guide to selecting treatment

BMI category

Treatment 25–26.9 kg/m2 27–29.9 kg/m2 30–34 kg/m2

35–
39.9 kg/m2

≥ 40 kg/
m2

Diet, exercise and 
behavior therapy

With 
comorbidities

With 
comorbidities

+ + +

Pharmacotherapy With 
comorbidities

+ + +

Surgery With comorbidities

Adapted from the National Institutes of Health and North American Association for the Study of 
Obesity.

A starting program of 30–45 min of moderate exercise (i.e., brisk walking) at 
least 3 days per week is recommended, and this amount of physical exercise allows 
us to expend approximately 150  kcal/day (i.e., 500 to 1000 calories per week). 
However, some obese patients may need a loss of 2000 calories or more per week to 
ensure weight loss maintenance.

Behavioral strategies are designed to change patients’ dietary and exercise hab-
its. These strategies include eating habits and physical activity self-monitoring, 
stress management of situations that lead to overeating, avoiding situations that lead 
to incidental eating, cognitive restructuring to correct unrealistic goals and miscon-
ceptions about weight loss and body image, social support from family and friends, 
and relapse prevention after episodes of overeating or weight gain. Regular behav-
ioral therapy and regular contact with treatment providers are crucial to achieve and 
maintain long-term weight loss.

As far as anti-obesity drug therapy is concerned [19, 20], a wide variety of weight 
loss agents have been tested and proposed for the use in the last decades. Currently, 
the major FDA-approved anti-obesity agents are as follows: phentermine, orlistat, 
phentermine/topiramate-extended release (ER), naltrexone-sustained release (SR)/
bupropion SR, liraglutide, and semaglutide [20]. Although most of these drugs are 
reported to determine a significant weight loss in clinical trials, individual variations 
in response rates are frequently observed.

Drug therapy is indicated for those individuals who cannot achieve weight loss 
despite an adequate attempt at lifestyle modification. Pharmacotherapy should only be 
prescribed in association with changes in lifestyle and not as monotherapy for obesity.

Suitable candidates for pharmacological treatment may be those individuals with 
a BMI of 30 kg/m2 or more without concomitant comorbidities and those with a 
BMI of 27.0 kg/m2 to 29.9 kg/m2 suffering from two of the following conditions 
(hypertension, dyslipidemia, coronary artery disease, T2DM, or sleep apnea).

Considering obesity as a chronic disease, pharmacologic treatment should be in 
the long term, as for the current management of T2DM. In this respect, multicenter 
trials are mandatory to evaluate the efficacy and safety of current and future medica-
tions on a long-term basis.
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The weight loss effects obtained with endoscopically placed balloons appear to 
be transient and inconsistent [21]. This procedure consists of inserting a soft, saline- 
filled balloon intra-gastrically, able to induce satiety and restriction. Placement can 
be complicated by nausea, vomiting, abdominal pain, gastric erosions, ulcers, bal-
loon deflation, and balloon migration, resulting in bowel obstruction.

Usually, balloons need to be removed and replaced every 3–6 months to prevent 
complications; if they are placed for longer periods, appropriate monitoring with 
imaging is required.

Patients with severe obesity may undergo weight loss surgeries (i.e., restrictive, 
malabsorptive, or combination procedures). Recent joint guidelines advise that the 
surgical approach should be reserved for patients with BMI over 40 kg/m2 regard-
less of comorbidities, for patients with BMI of 35–40 kg/m2 in the presence of a 
severe obesity-related comorbidity, and for patients with BMI 30–35 kg/m2 in the 
presence of a severe obesity-related comorbidity, such as diabetes [22].

The rapid, marked, and long-lasting weight loss obtained with the surgical 
approach, associated with an acceptable safety profile [19, 23], is able to reduce 
effectively the multiple obesity-associated comorbidities [24], such as diabetes, 
CVD, stroke, heart failure, malignancy, and OSA [25, 26].

 Sexuality and Quality of Life

Many studies have investigated the characteristics of male and female sexual dys-
function in patients diagnosed with obesity.

In particular, Kaneshiro et al. [27] investigated the possible connection between 
body mass and sexual behavior, investigating sexual orientation, age at first inter-
course, experience of sexual intercourse with a male partner, number of partners, 
and frequency of intercourse.

The 2002 National Survey of Family Growth, a nationally representative, cross- 
sectional database in which women between the ages of 15 and 44 were inter-
viewed and asked, among other things, whether they had ever been pregnant, 
was used.

Sexual behavior was compared between body mass index groups: normal (less 
than 25 m/kg), overweight (25–30 m/kg), and obese (greater than 30 m/kg), using 
self-reported height and weight. Results showed that body mass index was not sig-
nificantly associated with sexual orientation, age at first intercourse, frequency of 
heterosexual intercourse, and number of lifetime or current male partners. 
Overweight and obese women were more likely to have never engaged in sexual 
intercourse with a partner, and their sexual behavior differed little between women 
with different body mass indexes.

However, a more recent study by Carretero Gómez et  al. [28] reiterated the 
importance of the holistic approach in the diagnosis and treatment of obesity. 
Between September 2019 and January 2020, an online survey was distributed to 
members of the Spanish Society of Internal Medicine.
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A total of 599 responses were obtained. The mean age of the respondents was 
44.4  ±  11  years, and 52.1% were women. Approximately 91.8% of internists 
assessed their patients to exclude obesity-associated comorbidities, mainly type 2 
diabetes mellitus (96.2%), cardiovascular disease (88.9%), and obesity-associated 
hypoventilation syndrome (73%). Approximately 79.9% gave indications for life-
style changes. About 64.1% and 74.9% of the respondents were familiar with the 
indications for medication and bariatric surgery, respectively. About 93.8% and 
83% of the respondents considered obesity and excess weight to be a chronic dis-
ease and 88.7% considered it to be a disease of specific interest to internists, who 
should take an active and leading role in its treatment (85.3%).

Changing one’s body mass is not only a question of diagnosis and treatment: 
How do patients experience the change in image, quality of life, and sexual habits? 
Especially after surgical treatment?

Kinzl et al. [29] conducted a study to determine what consequences surgery for 
morbid obesity has on sexual attitudes and relationships in obese female patients.

To this end, semi-structured interviews concerning socio-demographic data, sex-
uality, and relationships were conducted with 82 patients before surgery and 1 year 
after surgery.

It would appear that physical appearance played the main role in the decision to 
undergo weight reduction surgery in only 17% of the patients in the study. After 
surgery, half of the patients were satisfied with their appearance 1 year after surgery, 
and the remaining 50% of patients expressed disappointment and inadequacy.

Before surgery, 44% of patients reported that their sexuality with their partner 
was satisfactory and the frequency of sexual intercourse was regular. After surgery, 
63% of patients reported enjoying sex more, compared to 12% of patients who 
enjoyed sex less than before surgery. After surgery, 20% of patients reported that the 
partnership had changed positively and 10% negatively.

This shows the complexity of the psychological and relational aspects of obesity: 
lack of self-esteem, unsatisfactory relationships, or collective stigmatization of 
obese individuals. Uncontrolled eating, often found in patients with morbid obesity, 
seemed to be less conditioned by the extent of sexual problems, but more a result of 
psychosocial or psychological problems. While in every patient the desire and body 
ideal were for a slim individual well accepted by all, becoming obese showed the 
unpreparedness to face, through a desirable body, the judgment, the external criti-
cism, the anxiety of not being accepted, and the frustration of competing with a 
world that demands a high performance in every sphere of life: profession, affec-
tions, social relations, and sexuality.

Sexual dysfunction does certainly appear to be related to obesity, but clinicians 
and patients rarely talk about it, neglecting an aspect suffered by the individual and 
the partner [30]. In particular, the scientific literature has investigated male sexual 
dysfunction related to sexuality, but there seems to be little research between the 
female sexual function index (FSFI) and body weight.

In particular, the following have been investigated: persistent or recurrent sexual 
interest/desire disorders, subjective and genital arousal disorders, orgasm disorders, 
and pain and difficulty with attempted or incomplete intercourse [31, 32].
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The FSFI, which is a 19-item validated self-assessment tool, well described by 
Rosen et al. is the most widely used [33].

It is unclear whether obese women have sexual dysfunction more often than non- 
obese women. Data from clinical trials suggest an ambiguous association between 
obesity and sexual satisfaction in young women [34].

Veronelli et al. [35] reported that obese women had a lower FSFI question-
naire score than healthy women and a higher FSFI score was associated with 
healthier anthropometric and metabolic status. Furthermore, the FSFI global 
score was negatively correlated with known risk factors for cardiovascular dis-
ease, such as blood pressure, HbA1c, low-density lipoprotein cholesterol, and 
TSH, while it was positively correlated with high-density lipoprotein choles-
terol [36].

Obesity researchers have a growing interest in measuring the impact of weight 
and weight reduction on quality of life. The Impact of Weight on Quality of Life 
(IWQOL) questionnaire was the first self-assessment tool specifically developed to 
assess the effect of obesity on quality of life. Although the IWQOL has demon-
strated excellent psychometric properties, its length (74 items) makes it somewhat 
cumbersome as an outcome metric in clinical research. This report describes the 
development of a 31-item version of the IWQOL (IWQOL-Lite).

IWQOL-Lite consists of five scales:

 1. Physical function (11 items)
 2. Self-esteem (7 items)
 3. Sexual life (4 items)
 4. Public distress (5 items)
 5. Work (4 items)

The correlation between the new 31-item instrument (IWQOL-Lite) and the lon-
ger 74-item instrument (IWQOL) was 0.97.

In this regard, the study by Fontaine et  al. [37] examined for comparison the 
health-related quality of life (HRQL) as measured by the Medical Outcomes Study 
Short Form-36 Health Survey (SF-36) and the clinical characteristics of 312 con-
secutive individuals seeking outpatient care for obesity. SF-36 scores were adjusted 
for socio-demographic factors and various comorbidities, including depression, to 
better estimate the effect of obesity on HRQL. The health-related quality of life of 
obese patients was then compared with that of the general population and with a 
sample of patients with other chronic medical conditions.

Compared to general population norms, participants who had an average 
body mass index (BMI) of 38.1 reported significantly lower scores (i.e., more 
impairment) on all eight domains of quality of life, particularly physical pain 
and vitality. People with morbid obesity (mean BMI, 48.7) reported significantly 
worse physical, social, and role functioning, worse perceived general health, and 
more physical pain than people with mild obesity (mean BMI, 29.2) or moder-
ately to severely obese (mean BMI, 34.5). The obese also reported significantly 
greater disability due to body pain than patients with other chronic medical 
conditions.
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 Conclusion

The epidemic of obesity has underlined the extent of the risks associated with this 
disease. A thorough medical assessment is required to identify patients who are 
obese or at risk for obesity or obesity-related complications.

The medical evaluation should entail a complete history (eating patterns, behav-
ioral patterns, physical activity, weight history, attempts at weight loss, and obesity-
related risk factors and complications) and a careful physical examination, as well 
as appropriate laboratory and diagnostic testing [38].

Selecting the appropriate obesity therapy can be guided by BMI and obesity- 
related complications [39].

The available therapeutic armamentarium ranges from non-pharmacological 
therapy, such as cognitive and behavioral treatment, physical activity, and diets, up 
to pharmacotherapy and to endoscopic/surgical procedures.

Since obesity is a multifactorial disease, combination treatment may be neces-
sary to target more than one pathogenetic factor, as it occurs in T2DM and NAFLD 
management, both diseases being closely associated with obesity.

The multifactorial pathogenesis of obesity must render its management more 
personalized on an individual basis in the future, in order to be more effective in the 
long term.

Epidemiological studies suggest that modifiable health behaviors, including 
physical activity and slimness, are associated with a reduced risk of erectile dys-
function (ED) among men. Obesity, however, may be a risk factor for sexual dys-
function in both sexes; the high prevalence of ED in patients with cardiovascular 
risk factors suggests that abnormalities in the vasodilator system of penile arteries 
play an important role in the pathophysiology of ED. It has been shown that one 
third of obese men with erectile dysfunction can resume sexual activity 2 years after 
adopting healthy behaviors, mainly regular exercise and weight reduction.

Certainly, the multidisciplinary clinical approach, including the sexologist, 
would allow the patient’s adherence to the therapeutic plan to be scanned according 
to their psychic state and their relationship with the outside world. Proposing only 
goals of weight loss and increased psycho-sexual performance could produce in the 
patient unbearable anxiety for goals that are too demanding. An individualized pro-
gression of the various therapies (nutritional, cardiological, physical, etc.) would 
make it possible to respect the patient’s psychic downtime, feelings of tiredness, and 
discouragement. Introducing these aspects into a personalized plan would also 
allow the patient to accept these moments of fatigue and to live them as “normal” in 
any process of change in progress.
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Premature Ovarian Failure

Raffaella Chionna, Stefano Salvatore, and Elena Vittoria Longhi

Natural menopause occurs at a median age of 51.4 years [1], and it is due to com-
plete, or near-complete, ovarian follicular depletion, resulting in sex steroid defi-
ciency and high follicle-stimulating hormone (FSH).

Primary hypogonadism is defined as an ovarian failure in the presence of high 
serum FSH concentration in women under the age of 40 years [1].

Premature ovarian failure is nowadays referred to as primary ovarian insuffi-
ciency (POI).

POI is characterized by infertility due to the loss of oocytes and deficiency of 
ovarian estrogen. POI affects 1% of women before age 40 and 0.1% before age 30. 
Diminished ovarian reserve is not a synonym for POI. Five to 10% of patients with 
POI can conceive and have regular pregnancies even several years after the diagno-
sis was performed [2].

 Etiopathogenesis

There are multiple potential etiologies for POI. Some of them do not imply follicle 
depletion, some accelerate follicle depletion, and some are due to decreased steroid 
production. The cause of POI remains unknown in approximately 75% of cases.
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Primary Hypogonadism without Follicle Depletion These disorders result in 
decreased estradiol and the absence of normal FSH-negative feedback. The main 
mechanisms of these types of primary hypogonadism without follicle depletion are 
the following:

• Endogenous activation of the gonadotropin receptor
• Steroidogenic enzyme defects that prevent estrogen production

FSH Receptor Mutation A mutation in the gene coding for the FSH receptor 
results in the production of receptors that bind FSH poorly. This does not stimulate 
the aromatization of the precursor to estradiol causing estrogen deficiency. LH 
receptor gene mutation has been reported too.

Genetic Disorders that Accelerate the Rate of Follicle Depletion
• Turner’s Syndrome: Due to the lack of a second X chromosome (45X0), Tuner’s 

syndrome is the most common cause of POI, occurring in up to 1 of 2500 live 
births. The ovaries in Turner’s syndrome have no follicles or few atretic follicles, 
and this phenotype presents absent pubertal development, multiple morphologic 
defects, and primary amenorrhea. However, the dysfunctions and defects are 
variable, and most of these women have primary amenorrhea, although some of 
them develop normally and have secondary amenorrhea. Few have no morpho-
logic defects [3, 4].

• Other X Chromosome Deletion/Translocation. X chromosome inversion, dupli-
cation, deletion, and balanced X chromosome to autosome translocations are the 
most frequent causes of POI.

Small deletions and breakpoints in translocated X chromosomes (like from Xq13 
to Xq26) that are involved in ovarian function can cause POI [5].

• Fragile X Syndrome: Approximately 6% of cases of POI are associated with pre-
mutation in the FMR1 gene (the gene responsible for the fragile X syndrome). 
This syndrome is characterized by intellectual disability, developmental delay, 
tremor, ataxia, dementia, and POI [6, 7].

• Galactosemia: This somatic chromosomal defect may cause POI due to the toxic 
effects of increased galactose metabolites. This causes abnormalities in the car-
bohydrate composition of gonadotropins that reduce their bioactivity therefore 
impacting ovarian function [8].

• Genes Associated with 46, XX Gonadal Dysgenesis: In the last few years, new 
genes have been discovered using whole-exome sequencing. These mutations 
appear to be a rare cause of POI but have to be considered especially mainly in 
consanguineous families (STAG3, BRACA2, ESR2, SYCE1, MCM8, 
and MCM9).

• Mutation in FOXL2 gene.
• Ataxia telangiectasia.
• Progressive external ophthalmoplegia, a mitochondrial disorder with increased 

risk of POI.
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• Autoimmune Ovarian Failure: Type I and type II syndromes of polyglandular 
autoimmune failure are associated with autoantibodies to multiple endocrine 
glands and other organs. In these disorders, the primordial follicles are spared, 
but there is strong histological evidence that POI occurs due to an intense lym-
phocytic infiltration of thecal cells. If effective immunosuppressive therapy is 
used early in the course of the disease, ovarian function might be preserved.

Iatrogenic Causes Chemotherapy, radiation therapy, surgery (bilateral 
oophorectomy).

Other Causes Viral infection, smoke cigarette, nulliparity.

 Clinical Symptoms of POI

Most of the symptoms of POI are secondary to estrogen deficiency:

• Vasomotor Symptoms: Hot flushes and night sweats, sleep disorder, insomnia.
• Vaginal dryness, dyspareunia, and decreased sexual desire.
• Irregular Menstrual Cycles or Amenorrhea with Infertility: Women with 

POI should be informed that there is a small chance of spontaneous pregnancy 
and should be advised to use contraception if they wish to avoid pregnancy, 
although the probability of this happening is very low.

 Risks and Health Complications of POI

• Bone Loss, Risk of Osteopenia, and Osteoporosis. A large number of studies 
have provided strong evidence that early age at menopause is associated with an 
increased risk of fracture (1.5- to 3-fold higher than the risk for women who 
experience menopause at the age of 50 years) [9, 10].

• The incidence of hip fracture in patients with POI diagnosed at 40 years of age is 
9.4% compared with 3.3% in those women hitting menopause at age 50.

• Cardiovascular morbidity increases the mortality risk possibly related to endo-
thelial dysfunction and increases the risk of type 2 diabetes mellitus (small 
increase in mortality due to ischemic heart disease and stroke) [10, 11].

• Untreated POI is associated with reduced life expectancy.
• Infertility: Any patient at risk for early menopause should consider fertility 

preservation because there are no interventions that have been shown to increase 
natural conception. Oocyte donation is an established option for fertility in POI 
patients [10, 12].

• Sexual Disorders: Reduction in sexual well-being and sexual function, vaginal 
discomfort, and dyspareunia.
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• Genito-Urinary Symptoms.
• Cognitive decline and possible detrimental effect on cognition. This could reach 

more severe levels such as dementia.
• Effects of Physical and Emotional Health like Depression and Anxiety 

Disorders. This diagnosis destroys the patient’s life plan with symptoms of grief 
and anger, negative self-image, and sadness. In these patients, psychological sup-
port should be offered [10].

 Diagnosis of Premature Ovarian Failure

The diagnosis of POI is based on the following diagnostic criteria in women younger 
than 40 years of age:

• Oligo/amenorrhea for at least 4 months (amenorrhea is not required to make the 
diagnosis because POI patients frequently have an intermittent ovarian function).

• Elevated day 3 FSH level in the postmenopausal range (>25 IU/l on two occa-
sions) and low serum estradiol.

• Transvaginal ultrasound.
• Chromosomal analysis and antibody testing should be performed in all women 

with POI without iatrogenic causes:
• Karyotyping.
• Test for Y-chromosomal material (if positive ovariectomy should be recom-

mended) [13].
• Fragile X premutation testing.
• Screening in immune disorder should be considered in POI (21OH antibodies, 

TPO-Ab, adrenocortical antibodies (ACA)) [14].
Most of the time the cause of POI is not identified, and these women are 

described as idiopathic POI.
At the moment, there are no proven predictive tests to identify women that 

will develop POI and there are no established POI-preventing measures.
Investigations to Exclude Other Disorders: pregnancy test, PRL serum con-

centration, and TSH-r.

 Management of POI

The American College of Obstetrician and Gynecologist gives the following recom-
mendations [15]:

• POI is a pathologic condition that should not be considered natural menopause.
• Common health risks of menopause are the same as POI but in the latter these 

risks may start as early as the age of 40 and the approach to health care in these 
women should be different.
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• HRT is effective in treating the symptoms of hypoestrogenism and is able to 
control long-term health risks if not contraindicated. Climateric symptoms 
should be taken seriously by physicians because these can affect the quality of 
life and contribute to disease [16].

• HRT reduces the risk of osteoporosis, cardiovascular disease, and urogenital 
atrophy and improves the quality of life of women with POI [17].

• In POI patients, HRT manages osteoporosis more appropriately than bisphos-
phonates and should be the first-line therapy.

• HRT is able to control vasomotor symptoms and vaginal dryness. These symp-
toms may develop before menstrual cycle irregularity and amenorrhea occur.

• HRT is able to control emotional aspects of health like depression and anxiety, 
which mainly occur after an infertility diagnosis is made [18]. For many women 
with POI, infertility is the most devastating aspect of the diagnosis.

• The options for child-raising include egg donation using in vitro fertilization or 
adoption. Spontaneous pregnancies will occur in about 5% to 10% of women 
with 46, XX sPOI [19].

• Combined hormonal contraceptives prevent ovulation and pregnancy more than 
HRT and should be considered for those patients who wish for pregnancy 
prevention.

• The treatment with HRT should be continued until the age of natural menopause 
is reached (age 50–51 years).

 Hormone Replacement Therapy Options

For young women with POI and estrogen deficiency, hormone therapy has to be 
considered a replacement and a completion of the correct hormonal asset, and it is 
up to the physician to clarify this point [20].

Estrogen Most of the studies showed that more than 50% of POI patients never 
took HRT or started HRT after many years from their primary diagnosis or discon-
tinued it prior to age 45.

Ideally, any replacement therapy should mimic normal ovarian function. The 
transdermal routes of administration deliver hormones directly into the circulation 
avoiding complications due to the first passage effect on the liver when estrogen is 
given orally. Risks of venous thromboembolism are increased by oral estrogen [21] 
compared to transdermal estrogen use. In the ESTHER study on thromboembolism 
risk in estrogen users, the odds ratio for thromboembolism in women using oral 
estrogen was 4.2 (95% CI, 1.5–11.6) compared to 0.9 (95% CI, 0.4–2.1) in those 
using transdermal preparations [22].

In women with obesity or clotting disorders, the venous thromboembolism risk 
associated with oral estrogen is increased 5–8 times compared to transdermal users. 
There are three main types of estrogen formulation available, 17B-estradiol (E2), 
CEE, and ethinylestradiol (EE). E2 is typically esterified or micronized.
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Recent trial encourages to use E2 therapy in younger women particularly for bet-
ter improvement in BMD and for a better impact on long-term cardiovascular 
health [23].

Compared with oral contraceptive containing ethinylestradiol, 12  months of 
transdermal HRT resulted in significantly lower blood pressure, lower activation of 
renin–angiotensin–aldosterone system, and better renal function. This evidence 
strongly suggests that transdermal HRT is superior to combined oral contraceptives 
in promoting cardiovascular health in young women with POI [24].

There is no study that investigated the optimal estrogen dose for women with POI.

Progestins Estrogen and progestin should be prescribed in combination in any 
women with an intact uterus.

The NHI study provides the only long-term-controlled data published regarding 
HRT for young women with POI. The NHI study used transdermal estradiol with 
oral MAP (medroxyprogesterone acetate 10 mg). MAP is the only progestin for 
which we have evidence that demonstrates its ability to protect the endometrium 
from the risk of hyperplasia and endometrial cancer [25]. Progestin given less fre-
quently than monthly is not recommended.

If oral micronized progestin is effective in inducing a full secretive endometrium 
in this context where higher dosages of estrogens are used (compared to postmeno-
pausal women in HRT) remains an open question. Some young women with POI 
use HRT for decades. More supporting evidence regarding the effect of micronized 
progesterone on the endometrium in the context of a full replacement dose of estra-
diol is needed before recommending it as a first-line progestin in POI patients.

The North American Society of Menopause (NAMS) recommends systemic hor-
mone therapy until age 50 to 51 years to all women with POI (without contraindica-
tions) to manage estrogen deficiency symptoms and prevent long-term health risks 
associated with POI [26].

Contraindications to estrogen therapy include a history of breast cancer, CHD, 
a previous venous thromboembolic event or stroke, active liver disease, unexplained 
vaginal bleeding, and high-risk endometrial cancer [27].

Testosterone Treatment with testosterone has been associated with improved sex-
ual function in oophorectomized women but is not routinely recommended in the 
setting of POI because there are no adequate data regarding efficacy and long-term 
safety. Additional study is needed.

 Sexuality and Quality of Life

Premature ovarian failure (POF) is a primary ovarian defect characterized by the 
absence of menarche (primary amenorrhea) or premature depletion of ovarian fol-
licles before age 40 (secondary amenorrhea). It is a heterogeneous disorder affect-
ing approximately 1% of women under the age of 40, 1:10,000 women under the 
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age of 20, and 1:1000 women under the age of 30. The most severe forms present 
with absent pubertal development and primary amenorrhea (50% of these cases are 
at ovarian dysgenesis), while the forms with post-pubertal onset are characterized 
by the disappearance of menstrual cycles (secondary amenorrhea) associated with 
premature follicular depletion. As in the case of physiological menopause, POF 
presents with typical climacteric manifestations: infertility associated with palpita-
tions, heat intolerance, hot flashes, anxiety, depression, and fatigue [28].

POF is biochemically characterized by low levels of gonadal hormones (estrogen 
and inhibins) and high levels of gonadotropins (LH and FSH) (hypergonadotropic 
amenorrhea). In addition to infertility, hormonal defects can cause serious neuro-
logical, metabolic, or cardiovascular consequences and lead to the early onset of 
osteoporosis. The heterogeneity of POF is also reflected in the variety of possible 
causes, including autoimmunity, toxic substances, drugs, and genetic defects. POF 
has a strong genetic component [29].

X chromosome abnormalities (e.g., Turner syndrome) represent the leading 
cause of primary amenorrhea associated with ovarian dysgenesis. Despite the 
description of several candidate genes, the cause of POF remains undetermined in 
the vast majority of cases. Management includes the replacement of the hormonal 
defect with estrogen/progestin preparations. The only solution currently available 
for fertility defect in women with absent follicular reserve is egg donation [30].

How important is family history? DW Cramer et al. [31] asked this question in a 
study conducted on a sample of 10,606 women between 45 and 54 years of age, 
selecting 344 cases with early menopause (mean age: 42.2 years) and 344 controls 
of the same age who were still menstruating or experienced menopause after the age 
of 46 years. Subjects were interviewed about their medical and family history, and 
blood samples were taken to identify women who were carriers of the classic or 
Duarte variant of galactosemia, a potential heritable factor for early menopause. 
Logistic regression analysis was used to estimate the risk of early menopause in 
women with and without a family history of early menopause.

Results: 1129 (37.5%) of early menopausal cases reported a family history of 
menopause before age 46 in a mother, sister, aunt, or grandmother compared with 
31 (9.0%) of controls with an odds ratio (OR) of 6.1 (95% confidence interval [CI]: 
3.9 to 9.4) after adjustment for smoking history, education, parity, and body mass 
index. The risk of early menopause associated with the same family history was 
higher: for family history in one sister, OR = 9.1 (95% CI: 3.1 to 26.5); multiple 
relatives, OR = 12.4 (95% CI: 4.4 to 34.2); and cases menopausal before age 40, 
OR = 8.4 (95% CI: 2.5 to 31.2). Cases with a family history of early menopause 
were no more likely to have galactose metabolism errors than cases without a family 
history or all controls, nor did they possess Turner’s stigmata such as short stature, 
all of which suggests that in addition to the preferential recollection of family his-
tory by early menopausal women, a genetic factor including partial X chromosome 
deletions compatible with lack of male siblings may be intuited.

Premature menopause (POF) seldom occurs in adolescence as primary or sec-
ondary amenorrhea [32]. POF in youth is determined by genetic, autoimmune, or 
dysenzymatic causes. Over the past few decades, due to the high survival rate of 
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childhood malignancies, the cause of POF has become ovarian failure secondary to 
chemo- and radiotherapy treatments (MIRF).

The fact remains that the relevance of this pathology has recently increased due 
to the progressive extension of life expectancy and the increasingly frequent post-
ponement of conception beyond 30 years of age [33]. As female fertility already 
tends to decline 20 years before menopause, women with IOP generally have great 
difficulty conceiving. IOP presents with the typical manifestations of climacteric, 
particularly hot flashes and vaginal dryness, and a negative impact on glucose, lipid, 
and bone metabolism. These disorders predispose the woman with IOP to neuro- 
psychological, cardiovascular, and osteoporosis repercussions. Thus, the premature 
onset of hypoestrogenism and infertility has a major impact on the well-being of the 
woman and her family.

This pathology then can induce in patients: [34].

 1. Depression and anxiety related to loss of reproductive hormones and infertility.
 2. Associated autoimmune adrenal insufficiency or hypothyroidism.
 3. Reduced bone mineral density and increased risk of cardiovascular disease 

related to estrogen deficiency. Approximately 5–10% of women with primary 
ovarian insufficiency conceive and have a child.

In contrast to menopause proper (over age 50), premature ovarian failure is char-
acterized by intermittent ovarian function in half of young women. These patients 
produce estrogen intermittently and sometimes even ovulate despite the presence of 
high gonadotropin levels.

On pelvic ultrasound examination, follicles are just as likely to be detected in 
patients more than 6  years after a diagnosis of premature ovarian failure as in 
patients less than 6  years after diagnosis. Therefore, the probability of follicle 
retrieval appears to remain stable during the normal reproductive life of these young 
women [35].

With regard to sexuality: This pathology involves hypoactive desire, vaginal dry-
ness, disorders of orgasm and arousal, and dyspareunia. Sleep disorders can also 
affect the psychological sphere, negatively modifying the mood, the relationship 
with the partner, and the frequency of sexual intercourse.

Very often the partners of patients with premature ovarian failure put up with 
mood variations, impatience, and the neurological tension of their partners influenc-
ing in no small way conflict, misunderstanding, and emotional distance within 
the couple.

All of these factors have a dramatic effect on the lives of women and couples. In 
addition to the age of onset, ethnicity, lifestyle linked to sociocultural factors, the 
presence or absence of children, and single or cohabiting status, the sexual aspect 
can be experienced as humiliating, frustrating, painful, and tiring [36]. These 
patients do not rediscover the female “feeling” of sexuality due to depression, 
insomnia, decreased desire, difficulty in arousal, orgasm, dyspareunia, vaginal dry-
ness, xerostomia, weight gain, and alteration of “body image.” “Feeling fat and not 
being able to lose weight,” “not considering themselves desirable,” and “feeling 
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bloated, physically heavy” are often the expressions with which women suffering 
from premature ovarian failure describe themselves.

Another difficult condition for these patients is the association with other dis-
eases: dry eye syndrome [37], myasthenia gravis, rheumatoid arthritis, or systemic 
lupus erythematosus.

Smith et al. [37] conducted a study evaluating 65 patients with POF and 36 age- 
matched healthy control patients complaining of dry eye symptoms. Participants 
were administered the Ocular Surface Disease Index Questionnaire and the 25-item 
National Eye Institute Visual Function Questionnaire (NEI-VFQ 25). Assessments 
of ocular surface damage (Oxford and van Bijsterveld vital dye scores) and tear 
status (Schirmer test 1 [without anesthesia] and 2 [with anesthesia] and tear break-
 up time) were performed.

It was found that women with POF scored significantly worse than controls on 
all ocular surface damage parameters: Oxford score (3.2 vs 1.7; P = 0.001), con-
junctival lissamine green (2.1 vs 1.3; P = 0.02), fluorescein corneal staining (1.2 vs 
0.4; P = 0.005), and the van Bijsterveld score (2.1 vs 1.3; P = 0.02). In addition, the 
percentage of patients with POF who met the dry eye diagnostic criterion of a van 
Bijsterveld score greater than or equal to 4 was significantly higher among women 
with POF than among controls (20% vs 3%; P = 0.02). The POF group also tended 
to have worse scores than controls on self-reported symptoms, as measured by the 
overall ocular surface disease index (12.5 vs 2.1; P < 0.001) and the overall NEI- 
VFQ (94 vs 98; P = 0.001) after adjustment for age and race. Schirmer’s test scores 
and tear break-up time did not differ. It was therefore concluded that women with 
POF were more likely to show ocular surface damage and dry eye symptoms than 
the age-matched control group.

 Conclusion

The study by Groff et al. [38] at the National Institutes of Health Clinical Centre 
reports the lack of attention that clinicians often pay to patients’ emotional responses 
immediately after being diagnosed with POF at an average age of 28  years. 
Following telephone interviews with a sample of 100 patients, 71% were dissatis-
fied with the way they had been informed by their doctor and 89% reported experi-
encing moderate-to-severe emotional distress at that time. The degree of emotional 
distress was positively correlated with the degree of dissatisfaction with the way 
women were informed of their diagnosis. Thorough and accurate medical informa-
tion about POF, but little or no empathic and supportive approach by clinicians.

The diagnosis of POF can be emotionally traumatic and difficult for patients and 
partners to absorb. The results of the study suggest that the way in which patients 
are informed of this diagnosis can have a significant impact on their level of distress. 
They perceive a need for doctors to spend more time with them and provide more 
information about POF from a psycho-sexological and relational perspective [39].
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Endometriosis and Fertility
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 Endometriosis Definition

Endometriosis is a common gynecological condition affecting an estimated 2–10% 
of women of childbearing age. The name of this condition comes from the word 
“endometrium,” which is the tissue that lines the uterus. It is unusual for endome-
trial tissue to spread beyond your pelvic region, but it is not impossible. During a 
woman’s regular menstrual cycle, this tissue builds up and is shed if she does not 
become pregnant. Women with endometriosis develop tissue that looks and acts like 
endometrial tissue outside the uterus, usually on other reproductive organs inside 
the pelvis or in the whole abdominal cavity. Each month, this misplaced tissue 
responds to the hormonal changes of the menstrual cycle by building up and break-
ing down just as the endometrium inside the uterus does, resulting in small bleeding 
inside the pelvis. This means the tissue will grow, thicken, and break down. This 
leads to inflammation, swelling, and scarring of the normal tissue surrounding the 
endometriosis implants. Over time, the tissue that has broken down has nowhere to 
go and becomes trapped in pelvis. When the ovary is involved, blood can become 
embedded in the normal ovarian tissue, forming a “blood blister” surrounded by a 
fibrous cyst, called an endometrioma.
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This tissue trapped in the pelvis or in the ovary can cause:

• irritation
• scar formation
• adhesions, in which tissue binds your pelvic organs together
• severe pain during your periods
• fertility problems

 Endometriosis Symptoms

The symptoms of endometriosis vary. The following are the most common symp-
toms for endometriosis, but each woman may experience symptoms differently or 
some may not exhibit any symptoms at all. Pelvic pain is the most common symp-
tom of endometriosis.

Symptoms of endometriosis may also include:

• Excessive menstrual cramps that may be felt in the abdomen or lower back
• Pain during intercourse
• Abnormal or heavy menstrual flow
• Infertility
• Painful urination during menstrual periods
• Painful bowel movements during menstrual periods
• Other gastrointestinal problems, such as diarrhea, constipation, and/or nausea

It is important to note that the amount of pain a woman experiences is not neces-
sarily related to the severity of the disease. Some women with severe endometriosis 
may experience no pain, while others with a milder form of the disease may have 
severe pain or other symptoms.

A patient may also have no symptoms. It is important to get regular gynecologi-
cal exams, which will allow the gynecologist to monitor any changes. This is par-
ticularly important if two or more symptoms are present.

 Causes of Endometriosis

The exact cause of endometriosis is not known, and there are several theories 
regarding the cause, although no one theory has been scientifically proven. One of 
the oldest theories is that endometriosis occurs due to a process called retrograde 
menstruation. This happens when menstrual blood flows back through fallopian 
tubes into pelvic cavity instead of leaving the body through the vagina. One theory 
suggests that during menstruation, some of the tissue backs up through the fallo-
pian tubes into the abdomen, a sort of “reverse menstruation,” where it attaches and 
grows. Another theory is that hormones transform the cells outside the uterus into 
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cells similar to those lining the inside of the uterus, known as endometrial cells. 
Another theory suggests that endometrial tissue may travel and implant via blood 
or lymphatic channels, similar to the way cancer cells spread. A third theory sug-
gests that cells in any location may transform into endometrial cells. Endometriosis 
can also occur as a result of direct transplantation—in the abdominal wall after a 
cesarean section, for example. Additionally, it appears that certain families may 
have predisposing genetic factors to the disease. These displaced endometrial cells 
may be on pelvic walls and the surfaces of pelvic organs, such as bladder, ovaries, 
and rectum. They continue to grow, thicken, and bleed over the course of the men-
strual cycle in response to the hormones of cycle. Some believe endometriosis 
might start in the fetal period with misplaced cell tissue that begins to respond to 
the hormones of puberty. This is often called the Mullerian theory. The develop-
ment of endometriosis might also be linked to genetics or even environmen-
tal toxins.

 Where Endometriosis Can Occur

The most common sites of endometriosis include:

• The ovaries
• The fallopian tubes
• Ligaments that support the uterus (uterosacral ligaments)
• The posterior cul-de-sac, i.e., the space between the uterus and rectum
• The anterior cul-de-sac, i.e., the space between the uterus and bladder
• The outer surface of the uterus
• The lining of the pelvic cavity

Occasionally, endometrial tissue is found in other places, such as:

• The intestines
• The rectum
• The bladder
• The vagina
• The cervix
• The vulva
• Abdominal surgery scars

 Endometriosis Stages

A staging, or classification, system for endometriosis has been developed by the 
American Society of Reproductive Medicine. Endometriosis has four stages or 
types. It can be any of the following:
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• Minimal
• Mild
• Moderate
• Severe

Different factors determine the stage of the disorder. These factors can include 
the location, number, size, and depth of endometrial implants. The stage of endome-
triosis is based on the location, amount, depth, and size of the endometrial tissue. 
Specific criteria include:

• The extent of the spread of the tissue
• The involvement of pelvic structures in the disease
• The extent of pelvic adhesions
• The blockage of the fallopian tubes

Stage 1—Minimal: In minimal endometriosis, there are small lesions or wounds 
and shallow endometrial implants on your ovary. There may also be inflammation 
in or around your pelvic cavity.

Stage 2—Mild: Mild endometriosis involves light lesions and shallow implants 
on an ovary and the pelvic lining.

Stage 3—Moderate: Moderate endometriosis involves deep implants on your 
ovary and pelvic lining. There can also be more lesions.

Stage 4—Severe: The most severe stage of endometriosis involves deep implants 
on your pelvic lining and ovaries. There may also be lesions on your fallopian tubes 
and bowels.

The stage of the endometriosis does not necessarily reflect the level of pain expe-
rienced, risk of infertility, or symptoms present. For example, it is possible for a 
woman in Stage 1 to be in tremendous pain, while a woman in Stage 4 may be 
asymptomatic.

 Diagnosing Endometriosis

The symptoms of endometriosis can be similar to the symptoms of other conditions, 
such as ovarian cysts and pelvic inflammatory disease. Treating your pain requires an 
accurate diagnosis. For many women, simply having a diagnosis of endometriosis 
brings relief. Diagnosis begins with a gynecologist or other health care provider 
evaluating a patient’s medical history and completing a physical examination, includ-
ing a pelvic exam. A diagnosis of history and completing a physical examination, 
including a pelvic exam. A diagnosis of endometriosis can only be certain, though, 
when the doctor performs a laparoscopy, biopsies of any suspicious tissue, and the 
diagnosis is confirmed by examining the tissue beneath a microscope. Laparoscopy 
is a minor surgical procedure in which a laparoscope, a thin tube with a camera at the 
end, is inserted into the abdomen through a small incision. Laparoscopy is also used 
to determine the location, extent, and size of the endometrial growths.
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Other examinations that may be used in the diagnosis of endometriosis include:

• Ultrasound: A diagnostic imaging technique that uses high-frequency sound 
waves to create an image of the internal organs transvaginal ultrasound or an 
abdominal ultrasound may be performed. Both types of ultrasound provide 
images of reproductive organs. They can help the gynecologist to identify cysts 
associated with endometriosis, but they are not effective in ruling out the 
disease.

• CT scan: A non-invasive diagnostic imaging procedure that uses a combination 
of X-rays and computer technology to produce horizontal, or axial, images—
often called slices—of the body to detect any abnormalities that may not show 
up on an ordinary X-ray.

• MRI scan: A non-invasive procedure that produces a two-dimensional view of 
an internal organ or structure.

• Laparoscopy: The only certain method for identifying endometriosis is by 
viewing it directly. This is done by a minor surgical procedure known as a lapa-
roscopy. Once diagnosed, the tissue can be removed in the same procedure.

 Endometriosis Treatment Options

This condition can disrupt your life if it is left untreated. Endometriosis has no cure, 
but its symptoms can be managed.

Specific treatment for endometriosis will be determined by the health care pro-
vider based on:

• Overall health and medical history
• Current symptoms
• Extent of the disease
• Patient’s tolerance for specific medications, procedures, or therapies
• Expectations for the course of the disease
• Patient’s opinion or preference
• Patient’s desire for pregnancy

If symptoms are mild, health care providers generally agree that no further treat-
ment, other than pain medication, is necessary.

In general, treatment for endometriosis may include:

• “Watchful waiting” to observe the course of the disease
• Pain medication: non-steroidal anti-inflammatory drugs, such as ibuprofen or 

other over-the-counter analgesics
• Hormone therapy, including:

 – Oral contraceptives, with combined estrogen and progestin (a synthetic form 
of progesterone) hormones, to prevent ovulation and reduce menstrual flow

 – Progestins alone
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 – Gonadotropin-releasing hormone agonist, which stops ovarian hormone pro-
duction, creating a sort of “medical menopause”

 – Danazol, a synthetic derivative of testosterone (a male hormone)

Surgical techniques that may be used to treat endometriosis include:

• Laparoscopy (also used to help diagnose endometriosis): A minor surgical pro-
cedure in which a laparoscope, a thin tube with a lens and a light, is inserted into 
an incision in the abdominal wall; using the laparoscope to see into the pelvic 
area, the doctor can often remove the endometrial growths.

• Laparotomy: A more extensive surgery to remove as much of the displaced endo-
metrium as possible without damaging healthy tissue

• Hysterectomy: Surgery to remove the uterus and possibly the ovaries

It may be frustrating to get diagnosis and treatment options early in the disease. 
Because of the fertility issues, pain, and fear that there is no relief, this disease can 
be difficult to handle mentally. Consider finding a support group or educating your-
self more on the condition.

 Relationship of Endometriosis to Infertility

Endometriosis is considered one of the three major causes of female infertility. 
According to the American Society for Reproductive Medicine, endometriosis can 
be found in 24–50% of women who experience infertility. Although 30–50% of 
infertile women have endometriosis, the reverse is also true, such that 30–50% of 
women with endometriosis have infertility [1]. Endometriosis may affect fertility by 
various mechanisms, including distortion of pelvic anatomy from adhesions, intra-
peritoneal inflammation, which can decrease oocyte quality and/or oocyte-sperm 
interactions, abnormal tubal transport, and implantation defects. Laparoscopic exci-
sion of endometriosis may have a beneficial effect on subsequent fertility; however, 
there is no role for the medical management of endometriosis in the setting of infer-
tility with the exception of 3 to 6  months of pretreatment with GnRH analogue 
before IVF, which appears to increase live birth rates. Other forms of ovarian sup-
pression before fertility treatments, such as CHC and Danazol, do not improve preg-
nancy or live birth outcomes. Intrauterine insemination (IUI) using clomiphene 
citrate (CC) for endometriosis is more likely to result in pregnancy than timed inter-
course alone (9.5% vs 3.3%); however, CC is not as effective as gonadotropins. A 
large meta-analysis demonstrated that women with endometriosis have significantly 
decreased pregnancy rates following in  vitro fertilization (IVF) compared with 
women with tubal factor infertility [2]; nevertheless, IVF remains the most effective 
fertility treatment for endometriosis, with a cumulative live birth rate greater than 
60% after four cycles.

Because of age-related decreases in ovarian reserve and oocyte quality, the 
approach to the treatment of infertility in the setting of endometriosis should be 
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based on age of the woman in addition to other coexisting infertility factors, if pres-
ent. For example, if there is a surgically modifiable tubal factor, surgical interven-
tion may be a good option, whereas with significant male factor, directly proceeding 
to IVF with intracytoplasmic sperm injection is the more reasonable approach. The 
stage of endometriosis also influences the choice of treatment for infertility.

 Stage I/II Endometriosis and Infertility

For early-stage endometriosis, laparoscopic excision or ablation has a small, but 
significant positive effect on subsequent spontaneous fertility; however, the number 
needed to treat is 12, and if endometriosis is not found at every diagnostic laparos-
copy for suspected early-stage disease, the number needed to treat may be as high 
as 40; that is, 40 laparoscopies to achieve one additional pregnancy. As a result, in 
asymptomatic women with possible early-stage endometriosis and normal ultra-
sound, laparoscopy is a low-yield intervention.

On the other hand, OI/IUI with gonadotropins has been shown to increase the 
pregnancy rate among women with known stage I/II endometriosis (15% vs 4.5% 
untreated), and although the success rate of OI/IUI among women with undiag-
nosed, early endometriosis is unknown, similar per-cycle pregnancy and cumulative 
live birth rates (about 20% and 65%, respectively) are seen following four cycles of 
OI/IUI among women with unexplained infertility and that due to minimal or mild 
endometriosis.

In asymptomatic women less than 35 years old, expectant management (EM) 
versus OI/IUI are reasonable initial treatment options. However, in symptomatic 
young women, laparoscopy for endometriosis will help with pain and increase 
fecundity; thus, surgery may be followed by EM or OI/IUI. If OI/IUI is not success-
ful, IVF is the next step. In the older (>35 years old) woman with stage I/II endome-
triosis, pain should prompt laparoscopic intervention followed by OI/IUI or IVF; 
however, one of the latter two treatments can be pursued directly if pain is not 
present.

 Stage III/IV Endometriosis

In advanced disease, pain regardless of age will also lead to surgical intervention as 
should large endometriomas (>4  cm), even if asymptomatic, for histopathologic 
confirmation, for easier access to ovaries for oocyte retrieval, and to prevent endo-
metrioma rupture/leakage. Endometrioma resection also appears to have a benefi-
cial effect on IVF success rates.

If pain or large endometriomas are not an issue in the older woman, a more 
aggressive approach with OI/IUI versus IVF without initial surgical intervention is 
recommended;
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However, in the younger woman with no other infertility factors, initial surgery 
can be considered as an alternative to IVF. Repeated surgeries are not helpful for 
infertility, and, therefore, if initial surgical intervention fails to result in pregnancy, 
IVF should be pursued.

In conclusion, endometriosis is a chronic condition with no cure. We don’t 
understand what causes it yet. But this doesn’t mean the condition has to impact 
your daily life. Effective treatments are available to manage pain and fertility issues, 
such as medications, hormone therapy, and surgery. The symptoms of endometrio-
sis usually improve after menopause.

 Endometriosis and IVF

Endometriosis is one of the most challenging diseases for gynecologists helping 
infertile women to conceive. Many factors have been suggested to cause infertility 
in women with endometriosis, including pelvic adhesions, ovulatory dysfunction, 
disturbed folliculogenesis, and defective implantation. Using IVF, it is possible to 
bypass some disturbances of reproductive function. Several studies have shown that 
women with endometriosis have a lower ovarian response to gonadotrophins.

Although IVF has helped greatly to improve the chances of pregnancy for 
patients with endometriosis, however, outcomes of in vitro fertilization cycles in 
women with endometriosis are significantly worse than in patients without this 
condition.

Because of the use of IVF, information is available about embryo quality and 
rates of cell division, implantation, and pregnancy loss. Abnormalities in the nucleus 
and cytoplasm of embryos from women with endometriosis are six times more fre-
quent than in women without endometriosis. These abnormalities include cytoplas-
mic fragmentation, darkened cytoplasm, reduced cell numbers, and increased 
frequency of arrested embryos leading to significantly fewer transferable embryos.

The impact of endometriosis on ovarian reserve and the quality of retrieved 
oocytes are evident. Lower implantation rates, however, raise the question whether 
this finding is purely the consequence of lower number and poorer quality of 
embryos, or whether it also reflects compromised endometrial receptivity [3].

Implantation problems are not limited to regular IVF. In oocyte donation cycles, 
a recipient’s history of endometriosis might have a negative impact on implantation, 
pregnancy, and live birth rates. In a recent study, doctors split the eggs from the 
same donor in recipients with and without a history of endometriosis. The interest-
ing thing about this study is that the women in this study had been in menopause for 
at least 1 year prior to attempting egg donation. The implantation and pregnancy 
rates were significantly lower in the endometriosis group compared with the control 
group (23.81% versus 31.48%, P  =  0.019; 45.00% versus 58.33%, P  =  0.039, 
respectively) [4].

In conclusion, although the mechanisms involved in endometriosis-related infer-
tility are still not completely understood, some evidence suggests multiple factors 
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that may potentially affect a patient’s fertility. In addition to the pelvic anatomical 
alterations likely to compromise the gametic interaction and the altered steroido-
genesis, ovulation and disrupted ovarian function, peritoneal changes seem to pro-
mote a harmful and pro-oxidative microenvironment, which may compromise the 
CC and the follicular microenvironment, affecting folliculogenesis and, possibly, 
the oocyte competence in women with endometriosis. Peritoneal alterations may 
also damage the spermatozoa and difficult gametes interaction. The role of compro-
mised endometrial receptivity is still controversial; however, recent evidence points 
to a major role of the oocyte factor in impaired fertility of infertile women with 
endometriosis.

 Sexuality and Quality of Life

Every patient suffering from endometriosis refers to an often conflicting relation-
ship with their body. Femininity is often experienced as a threat, seduction as an 
intrusion into intimacy, and sensuality a drug only for men.

The study by Bellelis et al. [5] investigated the quality of life of patients diag-
nosed with endometriosis treated by laparoscopic technique.

A total of 892 post-laparoscopic patients with a histologically confirmed diag-
nosis of endometriosis were enrolled. The mean age was 33.2 ± 6.3 years and 
78.7% of patients were Caucasian. 76.9% of the women in the sample had higher 
education. Most of the patients (56.5%) were nulliparous and 62.2% reported 
dysmenorrhea as their main complaint. Chronic pelvic pain was the most common 
symptom, followed by deep dyspareunia, reported by 56.8% and 54.7% of 
patients, respectively. Infertility was reported by 39.8% of the 892 patients in the 
sample. Endometriosis was most often diagnosed in the fourth decade of life. 
Patients with this condition presented with multiple symptoms for which a thor-
ough history is necessary for a comprehensive diagnosis and monitoring of treat-
ment results. In addition, parallel to psycho-sexological counseling of the patient 
and partner is highly suggested.

There is no doubt that women with endometriosis report higher chronic/cyclic 
pain and significantly more dyspareunia, dysmenorrhea, and dyschezia than women 
with other gynecological conditions (including uterine fibroids, pelvic adhesions, 
benign ovarian cysts, neoplasms, and congenital Mullerian anomalies) or a nor-
mal pelvis.

The study by Schliep et  al. [6] investigated a group of 473 women, aged 
18–44 years, who underwent diagnostic and/or therapeutic laparoscopy or laparot-
omy at one of 14 surgery centers located in Salt Lake City, UT and San Francisco, 
CA. Women with a history of surgically confirmed endometriosis were excluded. 
All women had completed a computer-assisted personal interview at baseline speci-
fying 17 types of pain (rating severity using an 11-point visual analogue scale) and 
identifying any of 35 perineal, 60 anterior, and 60 posterior sites throughout the 
body for which they had experienced pain in the past 6 months.
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Chronic pelvic pain was prevalent (≥30%): women diagnosed with post- operative 
endometriosis, compared to women diagnosed with other gynecological disorders 
or a normal pelvis, reported more cyclic pelvic pain (49.5% vs. 31.0% and 33.1%, 
P < 0.001). In addition, women with endometriosis experienced more chronic pain 
(44.2 vs. 30.2%, P = 0.04) compared to women with a normal pelvis. Deep pain 
with intercourse, cramping with menstruation, and pain with bowel evacuation were 
significantly more likely in women with endometriosis than those without (all 
P  <  0.002). A higher proportion of women diagnosed with endometriosis than 
women with normal pelvis reported vaginal pain (22.6 vs. 10.3%, P < 0.01), right 
labial (18.4 vs. 8.1%, P < 0.05), and left labial (15.3 vs. 3.7%, P < 0.01) pain along 
with pain in the right/left abdominopelvic hypogastric and umbilical regions for all.

This study seems to have shown that while women with endometriosis seem to 
experience more pelvic pain, particularly dyspareunia, dysmenorrhea, dyschezia, 
and pain in the vaginal and abdominopelvic area than women with other gyneco-
logical disorders or a normal pelvis, pelvic pain is commonly reported among 
women undergoing laparoscopy, even among women with no identified gynecologi-
cal pathology.

But that is not all. The annual incidence of pelvic endometriosis among women 
aged 15–49 years and up to age 69 years was ascertained for the Icelandic popula-
tion between 1981 and 2000 [7]. To identify cases, a centralized discharge-code 
registry was searched, as were all hospital databases and, for individual patients, all 
hospital records. Each visually diagnosed and histologically verified case of endo-
metriosis was cross-checked against the national disease registry.

The revised classification system of the American Society for Reproductive 
Medicine was used for this purpose. The type of surgery at diagnosis and the pres-
ence of disease at five sites were recorded: deep pelvis, appendages, central pelvis, 
vesicouterine pouch, and ovaries.

In this study [7], 1383 women who had undergone surgical treatment were 
recruited and 811 (58.6%) had histological verification. 297 (36.9%) had minimal/
light disease and 508 (63.1%) had moderate/severe disease. Crude annual incidence 
estimates were 0.1% for visually confirmed endometriosis and 0.06% for histologi-
cally verified endometriosis.

The annual age-standardized incidence was 0.1% and 0.05% for women aged 
15–49 years. The most common site was the ovary, followed by the deep pelvis, 
central pelvis, appendages, and vesicouterine pouch. 1% had moderate/severe dis-
ease. Crude annual incidence estimates were 0.1% for visually confirmed endome-
triosis and 0.06% for histologically verified endometriosis.

It is not unheard of in the literature that endometriosis can begin as early as ado-
lescence [8], with much anxiety on the part of young patients and parents.

Persistent pelvic pain, fear of infertility, and a painful and unrewarding sex life 
often affect patient compliance. The sexological approach can be educational for 
young women and can educate parents not to over-care and limit social contacts. 
The American Academy of Pediatrics guidelines on the assessment of the menstrual 
cycle recommend considering the menstrual cycle as an “additional vital sign” that 
helps to assess normal development and exclude pathological conditions [9].
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Not excluding the psychological and relational aspect of the pathology, espe-
cially in young patients who are developing their body and sexual role and identity. 
Painful symptoms may thus alter the adolescents’ state of mind, producing feelings 
of inadequacy, body dysmorphia, depression, emotional instability, irritability, 
impatience, hysteria, insomnia: symptoms that cannot be underestimated in a diag-
nosis and treatment of endometriosis.

Given the complexity of this pathology, scientific studies have also been applied 
to the possible consequences during pregnancy in patients diagnosed with endome-
triosis. One study [10] covered the period from January 2008 to October 2018 to test 
the hypothesis that endometriosis may increase the risk of preterm birth, miscar-
riage, preterm premature rupture of membranes, placenta previa, pre-eclampsia, 
pregnancy-induced hypertension (PIH), gestational diabetes cholestasis, small for 
gestational age (SGA) babies, antepartum hemorrhage, postpartum hemorrhage, 
placental abruption, placental retention, malpresentation, labor dystocia, caesarean 
section, stillbirth, neonatal death, and congenital malformations of the uterus, but 
the data are based on limited information. Be that as it may, the study by Kobayashi 
H et al. [10] confirmed this.

Lalani’s study [11] also conducted a systematic review and meta-analysis of 
observational studies (1 January 1990–31 December 2017) that assessed the effect 
of endometriosis on maternal, fetal, and neonatal outcomes. Women over 20-week 
gestational age with endometriosis and a control group of pregnant women without 
endometriosis were examined.

The search strategy identified 33 studies (sample size, n = 3,280,488). Compared 
with women without endometriosis, women with endometriosis were more likely to 
have: pre-eclampsia (odds ratio [OR] = 1.18 [1.01–1.39]), gestational hypertension 
and/or pre-eclampsia (OR  =  1.21 [1.05–1.39]), gestational diabetes (OR  =  1.26 
[1.03–1.55]), gestational cholestasis (OR  =  4.87 [1.85–12.83]), placenta previa 
(OR = 3.31 [2.37–4.63]), antepartum hemorrhage (OR = 1.69 [1.38–2.07]), antepar-
tum hospital admissions (OR  =  3.18 [2.60–3.87]), miscarriage (OR  =  1.71 
[1.34–2.18]), labor dystocia (OR  =  1.45 [1.04–2.01]), and caesarean section 
(OR = 1.86 [1.51–2. 29]). Fetuses and infants of women with endometriosis were 
also more likely to have premature rupture of membranes (OR = 2.33 [1.39–3.90]), 
preterm delivery (OR  =  1.70 [1.40–2.06]), small for gestational age  <  10% 
(OR  =  1.28 [1.11–1.49]), admission to neonatal intensive care unit (OR  =  1.39 
[1.08–1.78]), stillbirth (OR = 1.29 [1.10, 1.52]), and neonatal death (MOR = 1.78 
[1. 46–2.16]).

 Conclusion

There is no doubt that patients diagnosed with endometriosis who conceive natu-
rally have an increased risk of preterm delivery and neonatal admission to an inten-
sive care unit. When severe adenomyosis is coexistent with endometriosis, women 
may be at increased risk of placenta previa and caesarean section. The study by 
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Berlanda et al. [12] included 355 pregnancies in the endometriosis group and 741 
pregnancies in the control group. Women with endometriosis had a higher risk of 
preterm delivery <34 weeks (6.4% vs 2.8%, OR 2.42, CI 95% 1.22–4.82), preterm 
delivery <37 weeks (17.8% vs 9.7%, OR 1.98, CI 95% 1.23–3.19), and neonatal 
admission to the intensive care unit (14.1% vs 7.0%, OR 2.04, CI 95% 1.23–3.36). 
At post-hoc analysis, women with endometriosis and severe adenomyosis had a 
higher risk of placenta previa (23.1% vs 1.8%, OR 16.68, 95% CI 3.49–79.71), 
caesarean section (84.6% vs 38.9%, OR 8.03, 95% CI 1.69–38.25), and preterm 
delivery <34 weeks (23.1% vs 5.7%, OR 5.52, 95% CI 1.38–22.09).

Pregnancy aside, this pathology interferes with the patient’s quality of life in 
every context of life: personal, professional, emotional, social, relational, and cou-
ple. Caregivers often complain of emotional distance from their partners, refusal of 
intimacy, hypersensitivity to touch, and discomfort even in the affective phases of 
foreplay. They may even completely and drastically reject any kind of physical 
complicity. To exclude, these aspects would be to overestimate the psychic qualities 
of the patient and the partner, fostering feelings of anger, exclusion, and inadequacy.
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Polycystic Ovary Syndrome

Daniela Romualdi, Valeria Versace, Antonio Lanzone, 
and Elena Vittoria Longhi

 Main Medical Characteristics

Polycystic ovary syndrome (PCOS) is a common endocrine–reproductive disorder 
affecting 8% to 13% of women of reproductive age worldwide. Although the exact 
aetiology of this syndrome still remains unknown, a complex physiopathologic set-
ting including inappropriate gonadotrophin secretion, impaired glucose and insulin 
metabolism, hyperandrogenism and chronic anovulation is thought to produce the 
large spectrum of clinical and biochemical manifestations of PCOS [1].

Menstrual irregularities, anovulatory infertility, hirsutism and acne are variably 
combined in affected women and undergo fluctuations throughout the lifespan, 
from adolescence till menopause [2]. Besides hormonal and reproductive abnor-
malities, women with PCOS often show abnormal metabolic traits. Exaggerated 
insulin circulating levels, variably associated with reduced insulin sensitivity, con-
stitute a frequent finding in PCOS women. Approximately 50% of affected women 
are obese and exhibit a proclivity to abdominal adiposity, which is considered the 
major determinant of insulin resistance and dyslipidaemia. In such patients, the 
imbalance in the insulin-mediated glucose metabolism seems only partially related 
to the degree of obesity: actually, although about 70% of obese women with PCOS 
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exhibit an increased insulin secretion, the same feature is also found in 20–40% of 
normal-weight subjects [3]. Since women with PCOS often show more severe insu-
lin resistance than weight-matched non-PCOS populations, it is theorized that 
women with PCOS have an intrinsic form of insulin resistance, which is mechanisti-
cally distinct from obesity-associated insulin resistance [4].

Hyperinsulinaemia is proposed as a key pathophysiological feature of PCOS 
contributing to both reproductive and metabolic disturbances. At the central level, 
hyperinsulinaemia seems to be involved in the dysregulation of LH secretion. At a 
peripheral level, insulin promotes ovarian androgen secretion by enhancing cyto-
chrome P450c17α activity at the level of theca cells, in synergy with LH. This co- 
gonadotropic effect is exerted both directly and indirectly, through the stimulation 
of insulin-like growth factor 1 (IGF-1) secretion and inhibition of IGF-1 binding 
protein production. Furthermore, PCOS thecal cells present an androgen hyperre-
sponsiveness to the crosstalk between LH and insulin pathways. Insulin also 
decreases sex hormone-binding globulin (SHBG) synthesis in the liver, thus 
increasing the bioavailability of testosterone [5]. Therefore, hyperinsulinaemia 
could represent the key element of the interplay between systemic and intraovarian 
factors concurring to chronic anovulation in PCOS: it directly interferes with fol-
licular development, it increases androgens synthesis, which in turn induces pre-
mature follicular atresia, and it seems to be directly correlated with anti-Müllerian 
hormone levels, which negatively regulates the early stage of follicular develop-
ment [6].

Even if overall fecundity seems not to be severely impaired in PCOS, up to 30% 
of affected women are considered subfertile and may have increased time to preg-
nancy. When a pregnancy occurs spontaneously or after ovulation induction, several 
reports have documented a higher rate of obstetrical complications (early pregnancy 
loss, gestational diabetes, hypertensive disorders, preterm birth and perinatal mor-
tality) compared with the general population. Insulin–glucose metabolism has a 
central role in determining pregnancy outcomes: it is commonly held that preg-
nancy itself represents a stressful clinical condition for glycaemic homeostasis by 
inducing physiologic insulin resistance. In PCOS women, the pancreatic function, 
which fulfils a compensatory adaptation before pregnancy, may fail to further over-
come the insulin resistance induced by the gestational hormonal changes [7].

Insulin resistance may also contribute to increased cardiometabolic risk later in 
life. Actually, in PCOS patients, the prevalence of impaired glucose tolerance (IGT) 
and type 2 diabetes (DM) is 30–40% and 5–10%, respectively, which is a three- to 
sevenfold greater risk than an age-comparable population [8, 9]. Finally, PCOS 
women of all ages are at increased risk of endometrial cancer [10].

Due to the multitude of these clinical features, women with PCOS have a lower 
quality of life (QoL) compared to women without PCOS.  Self-reported specific 
tools measuring this important health-related outcome in PCOS were developed, 
validated and applied in different countries across different ethnic groups. In par-
ticular, the PCOSQ scale includes domains to assess emotions, body hair, acne, 
weight, difficulties in conceiving and menstrual problems [11]. Several studies doc-
umented an increased prevalence of anxiety, poor body image, low self-esteem and 
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depressive symptoms [12]. Furthermore, a large proportion of PCOS women suffer 
from delayed diagnosis and inadequate education and information provision by 
health professionals [13]. The key dimensions affecting QoL are a matter of contro-
versy in different studies, likely due to variations across the lifespan, to different 
phenotypes and to cultural factors, but the major complaints are generally related to 
the presence of infertility, acne and hirsutism.

 Main Tools for the Diagnosis of Polycystic Ovary Syndrome

In the last 30 years, the categorization of such a multifaceted condition has repre-
sented a challenge. Several criteria have been proposed for the diagnosis of 
PCOS. According to the 1990 National Institutes of Health (NIH) criteria, the diag-
nosis of PCOS required the presence of both oligo-anovulation and biochemical or 
clinical manifestations of hyperandrogenism [14]. The 2003 Rotterdam criteria by 
the European Society for Human Reproduction and Embryology (ESHRE) and the 
American Society for Reproductive Medicine (ASRM) introduced the ultrasono-
graphic morphology of the ovaries (PCOM) as a further criterion for the diagnosis 
[15]. The threshold for PCOM should be revised regularly with advancing ultra-
sound technology, and age-specific cut-off values for PCOM should be defined. 
Using endovaginal ultrasound transducers with a frequency bandwidth that includes 
8 MHz, the threshold for PCOM is a follicle number per ovary of ≥20 and/or an 
ovarian volume ≥10 ml on either ovary, ensuring no corpora lutea, cysts or domi-
nant follicles are present. If using older technology, the threshold for PCOM could 
be an ovarian volume ≥10  ml on either ovary. This diagnostic approach was 
recently endorsed by the “International evidence-based guideline for the assess-
ment and management of polycystic ovary syndrome” [16]. Accordingly, PCOS is 
diagnosed when at least two of the three key features of the syndrome are present 
(after the exclusion of related disorders), thus generating four main phenotypes 
based on their different combinations. There is increasing awareness that the four 
PCOS phenotypes may present different endocrine, reproductive and metabolic 
burdens.

Even if proposed by several authors, anti-Müllerian hormone levels should not 
be considered for the diagnosis of PCOS due to poor standardization of the assays 
and uncertain cut-off levels. Although insulin resistance is recognized as a key fea-
ture of PCOS, clinical measurement is not recommended at the current time for 
making diagnosis [16].

 Main Treatments

The therapeutic approach is often complex and variable in relation to the primary 
symptom of the PCOS woman.
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 Lifestyle

Lifestyle modifications (preferably multicomponent including behavioural inter-
vention, diet and exercise) represent the first step, irrespective of the goal to be 
achieved. In overweight-obese-PCOS women, a loss of 5% to 10% of body weight 
is able to provide significant clinical improvements and is to be considered success-
ful weight reduction within 6 months [17]. Ongoing assessment and monitoring are 
important during weight loss and maintenance in all women with PCOS.

A variety of balanced dietary approaches could be recommended to reduce 
dietary energy intake and induce weight loss in women with PCOS with overweight 
and obesity. In these patients, there is no or limited evidence that any specific 
energy-equivalent diet type is better than another [18, 19].

Regular, moderate-intensity aerobic exercise over a short period should be encour-
aged in order to improve reproductive outcomes, in addition to reducing weight and 
insulin resistance, in young overweight women with PCOS. Outcomes are not depen-
dent on the length of the exercise intervention nor the type and frequency of the 
exercise performed, as significant clinical benefits have been observed in sustainable 
programmes of 90 min of aerobic activity per week at moderate intensity [20].

 Estro-Progestin (EP) Combinations

The estro-progestin (EP) combinations have been widely used for more than 
30 years in women with PCOS: several studies have reported improvement in the 
main symptoms and signs of this syndrome, including hirsutism, acne and men-
strual irregularities [21]. The beneficial effect of EP drugs is attributable to the sup-
pression of LH secretion and to the reduction in ovarian androgen production; 
furthermore, these drugs are able to increase the hepatic discharge of sex hormone- 
binding globulin (SHBG), which in turn results in a reduction in the circulating 
levels of free, therefore bioavailable, testosterone [22]. However, especially in cases 
of long-term treatment, the EP formulations may be associated with a negative 
impact on the metabolic assessment. A recent meta-analysis reported that EP com-
binations are associated with the deterioration of some metabolic parameters in 
PCOS subjects [23]. This issue deserves particular attention in the light of the higher 
risk of cardiovascular disease due to the common presence of dyslipidaemia, hyper-
insulinaemia and central body fat distribution in women with PCOS.

 Insulin-Sensitizing Drugs

Insulin-sensitizing drugs may be prescribed to women with PCOS if non- 
pharmacological methods fail or as adjunctive therapy [16]. Out of the different 
classes of insulin-lowering drugs, metformin has been the most extensively studied 
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in both short- and long-term treatment regimens. Metformin is a biguanide, which 
mainly acts by reducing hepatic glucose output. However, it also improves insulin 
sensitivity to some extent, independently of weight variations, and decreases intes-
tinal absorption of glucose, gluconeogenesis, glycogenolysis and lipogenesis. In 
randomized trials, the administration of metformin induced an improvement in 
insulin sensitivity, BMI and menstrual pattern and a decrease in androgen levels in 
both normal-weight and obese-PCOS women [24]. This drug was also reported to 
ameliorate dyslipidaemia, endothelial function and measures of systemic inflamma-
tion, thus theoretically reducing the long-term risk of cardiovascular disease [25]. 
Administration of metformin during pregnancy in PCOS women seems to lower the 
risk of early pregnancy loss, but its putative role in the prevention of hypertensive 
disorders and gestational diabetes has not been confirmed [26]. The most common 
side effects related to metformin treatment are abdominal discomfort, nausea and 
diarrhoea [27].

The thiazolidinediones (troglitazone, rosiglitazone and pioglitazone) behave as a 
selective ligand for the PPAR-γ receptor, which is mainly expressed in adipocytes, 
pancreatic β-cells, vascular endothelium, macrophages and, in lower percentage, 
heart and skeletal muscle tissue. These compounds are able to enhance cellular 
insulin sensitivity with a post-receptor mechanism of action. In recent years, not-
withstanding some discrepancies, several studies have reported a positive effect of 
these compounds on ovulatory dysfunction, ovarian and adrenal hyperandrogenism 
and insulin resistance in women with PCOS [28]. Data from a network meta- 
analysis comparing insulin-sensitizing drugs indicated that rosiglitazone had the 
most favourable effect on PCOS patients in terms of DHEAS, total testosterone, 
FSH and LH, while metformin performed better in terms of oestradiol, free testos-
terone and androstenedione [29]. Another meta-analysis of 11 RCTs showed no 
significant differences among the same two interventions in terms of fasting glu-
cose, insulin or homeostasis model assessment of insulin resistance [30]. However, 
it cannot be disregarded that glitazones may be associated with relevant adverse 
effects: weight gain, fatigue, oedema, diarrhoea, anaemia, congestive heart failure 
and, particularly in the case of pioglitazone, increased risk of osteoporosis and blad-
der cancer. Thiazolidinediones are in category C of pregnancy medications.

Inositols (mainly MYO and/or d-Chiro) have been more recently proposed as a 
possible therapeutic approach in PCOS women. These molecules are found in some 
foods (mainly seeds and fruits) and can be synthetized endogenously by the adre-
nals. Inositols are also commercialized as oral supplements in different formula-
tions and dosages. A recent Cochrane review [31] found evidence that D-chiro-inositol 
may improve the ovulation rate in the syndrome. By converse, there was no conclu-
sive evidence that D-chiro-inositol may exert any effect on BMI, waist-to-hip ratio, 
blood pressure, hormonal parameters (except for serum sex hormone-binding glob-
ulin), fasting glucose, fasting insulin and plasma lipids (total cholesterol and tri-
glycerides). Whereas there are insufficient data to evaluate the effect of myoinositol 
for the treatment of gestational diabetes, evidence from four trials of antenatal 
dietary supplementation with myoinositol during pregnancy shows a potential ben-
efit for reducing the incidence of gestational diabetes [32].
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A review of the literature suggests the availability of a plethora of alternative 
medical treatments to correct the metabolic dysfunction associated with PCOS 
(acarbose, naltrexone, alpha-lipoic acid, vitamin D). However, the data are not con-
clusive and there is an urgent need for large randomized controlled clinical trials to 
assess the real benefit/risk ratio of these therapeutic options.

 Sexuality and Quality of Life

The effects of this pathology lead to various symptoms including hirsutism, infertil-
ity due to ovulation irregularities and obesity and diabetes [33]: acne and alopecia.

Rebecca Tzalazidis and Kirsten Oinonen of the University of Lakehead in 
Canada [34] assessed the relationship between polycystic ovary syndrome symp-
toms and the social and sexual habits of young women. In some subjects, symptoms 
of the syndrome were absent, while in others, they were present with varying sever-
ity. Previous research had shown that free social and sexual habits or an individual’s 
orientation towards sexual activity without emotional involvement could be associ-
ated with an increased concentration of androgen hormones in the blood.

Based on this evidence, the study hypothesized that women with more severe 
PCOS symptoms were more likely to have hyperandrogenism associated with freer 
socio-sexual orientations. Subjects enrolled in the study completed questionnaires 
collecting information on polycystic ovary syndrome symptoms, socio-sexual ori-
entations and sexual habits. Free socio-sexual orientations, free sexual desire, 
romantic interest in other women and frequency of masturbation were all found to 
be associated with symptoms of polycystic ovary syndrome, including the male-like 
distribution of hair. Sexuality scores were also higher in women in the group with 
more pronounced PCOS symptoms. Moreover, attraction to other women was more 
frequent in subjects with a confirmed diagnosis of polycystic ovary syndrome [35].

Many women with polycystic ovaries suffer from infertility, defined as follows:

• Inability of a woman under 30 years of age to become pregnant after 12 months 
of unprotected intercourse.

• Inability of a woman over 30 to become pregnant after 6 months of unprotected 
intercourse.

• Inability to carry a pregnancy to term.

As this condition affects obese women, lifestyle changes, such as weight loss, 
may improve the chances of pregnancy, but that is not all.

Women with polycystic ovaries have an increased risk of complications during 
pregnancy. As with patients with diabetes.

The following are the possible complications:

 1. Miscarriage: it apparently relates to obesity. Since many women who are obese 
are also insulin-resistant, researchers have endorsed insulin-sensitizing therapy 
that can significantly reduce the risk of miscarriage in pregnant women 
with PCOS.
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 2. Gestational Diabetes: pregnancy is usually associated with a certain degree of 
insulin resistance, but in gestational diabetes the body is unable to react cor-
rectly. In most cases, diabetes disappears after the baby is born. Women have 
had gestational diabetes and their children have a high risk of developing type 2 
diabetes.

 3. Preeclampsia: this syndrome is characterized by a sudden increase in blood 
pressure after the 20th week of gestation. Preeclampsia can cause damage to the 
mother’s kidney, liver and brain. If left untreated, the disease can be fatal for the 
mother or the foetus. Preeclampsia can lead to eclampsia, a more severe form 
that can cause convulsions and coma in the mother.

If a patient contracts preeclampsia, the gynaecologist may devise a plan to 
try to prolong the pregnancy and give the foetus more time to grow and mature. 
Such a plan may include the mother taking medication to help prevent seizures 
and keep blood pressure levels within a normal range.

 4. Pregnancy-Induced Hypertension: in contrast to preeclampsia, in this case there 
is a general increase in blood pressure that can start before the 20th week of 
pregnancy. If left untreated, the condition may lead to preeclampsia.

 5. Preterm Birth: it is a birth before 37  weeks of gestation. Many researchers 
believe that the increased risk of preterm birth is most evident among pregnant 
women with PCOS who have preeclampsia. Preterm infants are at risk of devel-
oping serious problems, including being underweight at birth or having under-
developed lungs.

 6. Caesarean Section: this type of birth may be more common among women with 
polycystic ovaries, who often have problems with obesity and high blood pres-
sure. As it is a surgical procedure, the patient’s psychophysical recovery may 
take a long time.

As regards the aesthetic effects of the polycystic ovary, hirsutism appears to be 
one of the most annoying factors for patients with this diagnosis [36].

This is also because the abnormal growth of hair takes place in typically male 
areas of the body:

 1. Upper lip
 2. Chin
 3. Abdomen
 4. Chest
 5. Back

Hirsutism affects around 10% of women and in most cases takes an idiopathic 
and benign form, with no particular cause; however, sometimes it can occur second-
ary to more serious conditions such as follows:

 1. Polycystic ovary syndrome
 2. Hypercortisolism (Cushing’s syndrome)
 3. Ovarian or adrenal tumours
 4. Obesity
 5. Medications
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 6. Acne
 7. Male pattern baldness
 8. Amenorrhoea (absence of menstruation)
 9. Oligomenorrhoea (menstruation every 2–3 months)
 10. Breast atrophy (shrinking of the breasts)
 11. Muscular hypertrophy (enlargement of muscle masses)
 12. Clitoral hypertrophy

It is therefore easy to deduce that polycystic ovary syndrome is associated with 
anxiety, depression, somatic symptoms, body dissatisfaction, eating disorders and 
reduced sexual satisfaction. A study by Yin and colleagues [37] summarized all the 
scores for mental disorders that were significantly more severe in women with 
PCOS than in healthy women. The scores for depressive symptoms, anxiety, emo-
tional distress, eating disorders and somatization disorders were significantly higher 
in women diagnosed with PCOS than in the control group (no diagnosis of PCOS), 
whereas the scores for quality of life were significantly lower and those for sexual 
dysfunction much more severe.

These data are in line with other studies suggesting that women with polycystic 
ovary syndrome show a risk of up to four times higher of experiencing depressive 
symptoms and up to six times higher of displaying symptoms of anxiety, compared 
to women without PCOS [38, 39].

 Conclusion

Polycystic ovary syndrome induces sufferers to undertake a clinical, physical, aes-
thetic, sexual and dietary revision with very high levels of conformity. The preva-
lence of physical, psychological and sexual disorders calls into question the sexual 
role and identity of women. Partners often overestimate the patients’ psychological 
capacities and play down the mood disorders, apathy and sexual dysfunctions they 
report, sometimes with resignation and sometimes with generalized anxiety. With 
the participation of clinicians and sexologists, it would be possible to educate care-
givers to more constructive relationship, sharing diet, physical exercises and aes-
thetic care as part of a two-person project. With regard to sexuality, it is possible to 
set up a rehabilitation process so that each couple can experience pleasant and above 
all exclusive intimacy.
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Male Infertility

Fabrizio Ildefonso Scroppo, Anna Mercuriali, Zsolt Kopa, 
and Elena Vittoria Longhi

 Introduction

Infertility is defined by the WHO as the inability of a non-contracepting, sexually 
active couple to achieve pregnancy in 1 year, and it affects 15% of the couples in 
Western industrialized European countries [1]. The prevalence of primary infertil-
ity, to conceive a first child, affects one in eight couples, and that of secondary 
infertility (to conceive a subsequent child) affects one in six. A male-associated 
factor can be found in ~50% of infertile relationships, mostly in the form of abnor-
mal semen parameters. Recent advances allow to father a child for those men who 
previously had no chance of this [2].

 Main Medical Characteristics

The intact testicular function is essential for male health: production of testosterone 
and sperm. Spermatogenesis is regulated by the hypothalamic–pituitary–gonadal 
(HPG) axis: Gonadotropin-releasing hormone (GnRH) controls the anterior 
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pituitary gland by secreting the secretion of follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH). LH regulates the function of testosterone production 
in the Leydig cells, while FSH regulates seminiferous tubule function, the sper-
matogenesis, which requires complex interactions between Sertoli cells, Leydig 
cells, and germ cells. The entire process to form elongated spermatids requires 
74 days. After the spermatogenetic process, sperm mature and move toward collect-
ing tubules to the storage and maturation area in the epididymis. The maturation 
process occurs in the epididymis and takes another 14 days. Vas deferens passes 
through the prostate gland where the sperm is mixed with additional fluid from the 
seminal vesicles. Sperm then enter the urethra by the ejaculation process. 
Obstructions or anatomical abnormalities along this pathway can also lead to male 
infertility.

A significant decreasing trend of the male fertility parameters can be observed in 
the last decades, theoretically due to gonadotoxic exposures; environmental condi-
tions, toxins, and lifestyle factors (sedentary lifestyle, obesity, smoking, alcohol, 
etc.). In contrast, physical activity, reduced body weight, and reasonable diet will 
lead to the improvement of semen parameters and fertility. Quantitative and qualita-
tive (globozoospermia and immotile cilia syndrome) spermatogenic impairment 
can have genetic, non-genetic, and presumed genetic causes. Genetic alterations [3] 
(Y chromosome microdeletions, sex chromosome anomalies: e.g., 47,XXY and 
46,XX syndromes, partial androgen insensitivity, chromosomal structural anoma-
lies: translocations and inversions) may result in male infertility. Congenital abnor-
malities can predict later sub/infertility and can enhance the risk of testicular 
malignancies (testicular dysgenesis syndrome). Endocrine disturbances (e.g., hypo-
gonadisms and delayed puberty) and immunological factors (antisperm antibodies) 
are also well-known factors of male infertility. Anabolic and androgenic steroid 
abuse is an increasingly prominent cause of male factor infertility. Reduced male 
fertility can also be the result of acquired urogenital abnormalities (e.g., previous 
testicular torsion and previous surgery), infections of the urogenital tract, and 
increased scrotal temperature (e.g., as a consequence of varicocele). Malignancies 
(e.g., testicular tumors and hematological malignancies) can cause a major decrease 
in fertility. Sexual and ejaculatory dysfunctions are also relevant factors. Although 
a revolutionary improvement has been made in the past decade in both diagnostics 
and surgical treatment, ~25–30% of the male infertility cases remained idiopathic 
[4]. The effect of aging on male fertility is not completely clear [5]. Young men have 
spermatids present in 90% of seminiferous tubules, which decreases to 50% by the 
age of 50–70 and to 10% by the age of 80. Additionally, 50% of Sertoli cells are lost 
by the age of 50. In aging men, pregnancy rates are significantly lower, conception 
often takes longer, and the prevalence of congenital and genetic abnormalities in 
newborns is even higher (see Table 1).
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Table 1 Male conditions, mechanism, and effects on male health

Medical condition Mechanism Effect

Environmental 
conditions, toxins, and 
lifestyle factors

Toxins, less physical 
activity, recreational drugs

Spermatogenic and/or sperm function 
defect

Genetic alterations Sex chromosomal or 
autosomal diseases

Spermatogenic failure

Endocrine disturbances Altered hormonal 
regulation

Central stimulatory problems, 
peripheral spermatogenic defect

Testicular maldescent Testicular dysgenesis, 
Sertoli and Leydig cell 
dysfunction

Sub/infertility, hypogonadism, testicular 
cancer

Malignancies Oncotherapies Spermatogenic defect, DNA 
fragmentation

Acquired urogenital 
abnormalities

Testicular torsion, prostate 
surgery

Spermatogenic defect, ejaculatory 
problems

Infections Oxidative stress Sperm membrane damage, DNA 
fragmentation, sperm function problems

Immune infertility Autoantibodies Affected sperm motility, penetration 
defect

Anabolic and androgenic 
steroid use

Negative feedback Spermatogenic impairment, 
endogenous testosterone production 
stop

Sexual and ejaculatory 
dysfunctions

Intercourse problems Fertilization defect

Aging Affected sperm function Less pregnancy rates, higher rate of 
miscarriages, higher incidence of 
genetic problems in the offspring

 Diagnosis

 Medical Examination

First of all, an accurate medical history is essential, focusing in particular on life-
style, any risky work activities, concomitant pathologies, interfering therapies on 
spermatogenesis, sexual development (if cryptorchidism, puberty disorders), erec-
tile dysfunction, and if there are ejaculate changes in the last period; it is also impor-
tant to investigate age and pathologies of the partner in order to establish the 
successive iter for the couple.

The physical examination consists of evaluation of BMI, scrotal palpation (tes-
ticular volume and consistency, epididymis, vas deferens, possible neoformations, 
and varicocele), and exclusion of penile malformations [6].
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 Semen Analysis

• Spermiogram is the diagnostic gold standard; it must be interpreted according 
to WHO 2010 reference values [7] (Table 2) and must be performed at least twice 
after 3 months, as the seminal parameters are subjected to variability over time.

• Biological and Functional Tests: They are second-level tests; the most used are 
the separation by gradients (to recover the most mobile spermatozoa, also in 
foresight of assisted fertilization techniques), the DNA fragmentation test (as a 
possible cause of fertility in the absence of other alterations of the seminal 
parameters or in case of repeated abortions) [8], the MAR test (to evaluate the 
presence of antibodies on the surface of the spermatozoon), and the eosin test (in 
case of immobility or severe asthenozoospermia, it evaluates vitality).

• Other Examinations: Based on the diagnostic question, culture tests of sper-
matic fluid or prostate secretion [9], serological tests, and search for spermatozoa 
in the urine may be required.

 Hormone Levels

The study of hormonal profile is fundamental to assess the extent of testicular dam-
age and if there are endocrine dysfunctions at the base [10].

• FSH, LH, and total testosterone are the first-level tests. FSH is the hormone 
that directly stimulates spermatogenesis, while LH mainly regulates the 
 production of testosterone by the testicle. In the case of testicular insufficiency, 

Table 2 Parameters for spermiogram

Parameter
Normal 
values Meaning

Volume >1.5 ml If reduced (hypoplasia), there may be obstruction, retrograde 
ejaculation, or hypogonadism

Aspect Grey- 
opalescent

If altered, there may be an infection or blood

pH >7.2 It becomes acidic in case of obstruction of ejaculatory ducts
Viscosity Normal Increased if there is infection of the accessory glands
Agglutination Absent It is present if inflammation or antisperm antibodies
Leukocytes <1 × 106/ml Increased if inflammation
Concentration >15 × 106/

ml
Oligozoospermia is reduced sperm count per ml; in 
cryptozoospermia, spermatozoa are present only after 
centrifugation; azoospermia is the total absence of spermatozoa

Progressive 
motility

>32% Asthenozoospermia is reduced sperm motility; akinesia is the 
complete immobility

Morphology >4% Teratozoospermia are the structural changes in the head, central 
part, or tail
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there is often a profile of hypergonadotropic hypogonadism (increased LH and 
FSH, with reduced or still normal testosterone). Instead, in pre-testicular forms, 
there are reduced levels of both FSH, LH, and testosterone (hypogonadotropic 
hypogonadism).

• The assay of free testosterone is not currently a reliable method; however, it can 
be calculated using an equation between total testosterone, albumin, and SHBG.

• As second level, based on particular clinical or anamnestic data, it may be 
required the study of metabolic profile (diabetes mellitus), thyroid function 
(dysthyroidism), PRL (hyperprolactinemia), estradiol (estrogen-secreting 
tumors), or other pituitary hormones (in case of hypogonadotropic hypogonad-
ism, it is indicated to differentiate isolated forms from multiple pituitary deficits).

 Imaging Diagnostics

• Scrotal ultrasound [11] is helpful in identifying the main pathological patterns 
most frequently associated with male infertility: reduced testicular volume or 
hypoechoic structure (in case of hypogonadism, congenital, or acquired), inhomo-
geneous ecopattern (testicular tumors, ectasia of rete testis, and microlithiasis), 
cryptorchidism, enlarged or cystic epididymis (e.g., for epididymitis, traumatic 
outcomes or obstructive causes), agenesis, or dilation of the vas deferens. The visu-
alization of the spermatic plexus in B mode also allows us to identify the presence 
of varicocele and the evaluation of the diameter of the intrafunicular sperm veins.

Usually, the ultrasound study continues with the color Doppler investigation 
in search of spermatic venous refluxes of pathological significance, represented 
by the presence of basal spermatic venous reflux in orthostatism and/or pro-
longed response to the Valsalva maneuver [12]. Furthermore, the study of vascu-
larization of the testicular pulp and epididymis is useful for the diagnosis of 
orchiepididymitis and testicular torsion.

• Trans-rectal ultrasound (TRUS) allows the study of the prostate and distal 
seminal pathways. In addition to excluding mono- or bilateral agenesis of the 
seminal vesicles, it serves to assess the presence of prostate–vesicular inflamma-
tions and to document any ectasias of the seminal vesicles and/or ejaculatory 
ducts, secondary to functional obstructive pathology, or conditioned by the pres-
ence of intraprostatic cysts (originated by Mullerian or Wolffian ducts). TRUS is 
not performed routinely, but only in case of hypoplasia or suspected inflamma-
tory pathology.

 Genetic Analysis

Genetic investigations are indicated in case of azoospermia or severe oligo-astheno- 
teratozoospermia [13].
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• Karyotype can be already requested in case of sperm concentration less than ten 
million per ml, and it allows to highlight alterations of sex chromosomes (the 
most frequent is correlated with Klinefelter syndrome) or autosomal ones (trans-
locations, etc.)

• Search for microdeletions of the Y chromosome is indicated in case of sperm 
concentration less than five million per ml; in particular, in the AZF region there 
are several genes involved in spermatogenesis.

• Mutations of CFTR gene (cystic fibrosis) are responsible for a condition of 
agenesis of the vas deferens or ejaculatory ducts (not detectable on physical 
examination); suspicion criteria may be also a seminal volume less than 1.5 ml 
and pH less than 7.

Finally, in the presence of documented alterations, adequate genetic counseling 
is important, also aimed at calculating any risk of transmission to the fetus.

 Main Nonsurgical Treatments

 Lifestyle

First of all, a healthy lifestyle should be observed [14]. Indeed, overweight, smok-
ing, alcohol, use of anabolics or drugs, stressful conditions, and exposure to high 
temperatures (sauna, Turkish bath, and some jobs) can cause a significant decrease 
in fertility potential, which is reversible.

 Nutraceutical

Supplements are often used in idiopathic infertility, after a complete diagnostic process, 
in the presence of documented alterations of seminal parameters and fragmentation of 
sperm DNA, and repeated failures with assisted reproduction techniques [15]. Their 
function is to reduce oxidative stress, which leads to a reduction in sperm quality, to 
supply the amino acids necessary for spermatogenesis, to regulate the mitochondrial 
energy metabolism or to improve viscosity. However, the evidence is low due to the 
lack of comparative studies between the individual molecules, their combinations, 
doses, and optimal duration of treatment. Furthermore, the potential side effects in case 
of overdose should not be ignored and the physiological oxidative stress necessary for 
the fertilization of the oocyte by the spermatozoa must not be completely inhibited [16].

The most commonly used active ingredients are listed as follows:

 1. Folic acid—necessary for the integrity of sperm DNA.
 2. Arginine—precursor of spermine and spermidic synthesis, antioxidant.
 3. Astaxanthin—carotenoid that acts as membrane stabilizing, antioxidant.
 4. Carnitine—essential for mitochondrial beta-oxidation, improves motility and 

concentration.
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 5. Coenzyme Q10—antioxidant and cofactor for mitochondrial transport chain, 
improves all parameters.

 6. Glutathione—antioxidant, improves all parameters.
 7. Myo-Inositol—FSH second messenger, regulates spermatogenesis and osmotic 

balance.
 8. N-Acetylcysteine—mucolytic action, improves viscosity and motility, 

increases sperm volume.
 9. Selenium—antioxidant, improves concentration and motility.
 10. Vitamin C—antioxidant, improves concentration and motility.
 11. Vitamin E—antioxidant, increases motility.
 12. Zinc—antioxidant, stabilizes sperm chromatin.

 Hormonal Therapy

An effective spermatogenesis requires the action of both follicle-stimulating hor-
mone (FSH) and luteinizing hormone (LH).

 Idiopathic Male Infertility

• FSH therapy (human or recombinant) can also be considered when there are 
normal levels of gonadotropins, as numerous data are in favor of an improvement 
of the seminal parameters in case of oligozoospermia, oligoasthenozoospermia, 
or high spermatic DNA fragmentation index [17]; on the other hand, a lack of 
response to treatment occurs when there are already high FSH levels. The most 
commonly used dosages are 150  IU subcutaneously or intramuscularly three 
times a week for 3 months.

• Antiestrogens (SERMs) increase the endogenous secretion of LH, FSH, and 
testosterone, as they block the negative feedback of estrogens on the hypotha-
lamic–pituitary axis. Clomiphene 50 mg per day or tamoxifen 10 mg has been 
proven effective in increasing the pregnancy rate in case of idiopathic infertility; 
however, they are off-label in men, so they need the signature of the informed 
consent and their cost is total load of the patient.

• Aromatase inhibitors (letrozole, anastrozole) have a mechanism similar to 
SERMs, but their use is not currently recommended for a possible loss of bone 
mass [18].

 Infertility Due to Hypogonadotropic Hypogonadism

• Human chorionic gonadotropin (hCG) has an action similar to LH. The dosage 
is 1500–2000 IU subcutaneously or intramuscularly three times a week for at 
least 6 months (dose and duration should be finalized to normalize testosterone 
levels). If after 6–9 months of therapy the patient still remains azoospermic or 
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severely oligozoospermic, FSH therapy should be added at a dose of 75–150 IU 
three times a week.

• Pulsatile GnRH can be considered in case of hypothalamic pathology. It is a 
subcutaneous hormone infusion pump that stimulates the release of gonadotro-
pins (GnRh) every 2 h; the initial dose of 25 ng/kg can be increased up to 600 ng/
kg, until normal testosterone levels are reached. This therapeutic option is 
severely limited by poor compliance and high costs.

• Testosterone replacement therapy, instead, is contraindicated in case of desire 
of paternity because it inhibits the release of FSH and LH.

 Other Therapies

The following treatments are aimed at resolving specific causes [19].

 Infertility Due to Post-Testicular Causes

• Antibiotic therapy is used in case of didymal, epididymal, or accessory glands 
infections; the choice is guided by semen culture or by cultural examination of 
expressed prostatic secretion when chronic bacterial prostatitis is suspected. 
Main antimicrobial agents usually include fluoroquinolones, macrolides, or tet-
racyclines [20].

• Anti-inflammatory therapy can be considered alone or in combination with 
antibiotics, in order to reduce symptoms of inflammation and oxidative stress, in 
case of the persistence of leukospermia or autoimmune forms. Belonging to this 
category, there are NSAIDs, cortisone, and phytotherapy with fibrinolytic and 
anti-edema action, such as escin or bromelain.

 Infertility Due to Extra-Gonadic Hormonal Causes

• Hyperprolactinemias, dysthyroidisms, and diabetes mellitus require the specific 
pharmacological treatment prescribed by an endocrinologist or diabetologist.

 Sexual Dysfunctions

The most commonly used drugs do not seem to interfere negatively on the seminal 
parameters [21].

• In the case of premature ejaculation, dapoxetine 30–60 mg on demand should be 
considered.

• For erectile dysfunction, PDE5 inhibitors are indicated in the oral form (silde-
nafil, tadalafil, vardenafil, and avanafil) or through intra-cavernous administra-
tion (alprostadil).
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 Surgical Treatments

Most important conditions in male infertility with surgical therapeutic consequences 
are schematized in Table 3.

 Varicocele

Surgical correction (varicocelectomy) results in semen analysis improvement in 
~75% of patients when indicated correctly; that is in the case of long infertile rela-
tion (minimally 1, but even 2 years), palpable varicoceles with oligozoospermia in 
younger male patients (age of the partner is also a significant influencing factor in 
order to optimize the cost/benefit ratio in infertility setting!). The microsurgical 
subinguinal approach is the gold standard treatment option to preserve the testicular 
artery and lymphatics. Then, laparoscopy or open surgical techniques using subin-
guinal or inguinal incisions are employed. In more countries, radiological interven-
tions are also used for varicocele treatment [22].

 Azoospermia

 Obstructive Azoospermia

Absence of spermatozoa in the ejaculate despite normal spermatogenesis. Prevalence 
of OA accounts for ~10% of patients presenting for fertility evaluation. Testicular 
volume is usually normal with normal gonadotropin levels.

Table 3 Male infertility conditions and related effects on fertility

Disease Definition Effects on fertility

Varicocele Dilated, tortuous veins of the 
pampiniform plexus in the spermatic 
cord, reported in about 15% of the fertile 
male population and ~40% of infertile 
males

Decreased testicular arterial blood 
flow, increased level of 
vasoconstrictor agents, temperature 
elevation. Decreased Leydig cell 
function may cause spermatogenetic 
defect and decreased sperm function

Azoospermia Total absence of sperm in the ejaculate Infertility
Obstructive 
azoospermia 
(OA)

Absence of spermatozoa in the ejaculate 
despite normal spermatogenesis—Testis 
volume is usually normal with normal 
gonadotropin levels

Reversible infertility

Non- 
obstructive 
azoospermia 
(NOA)

Spermatogenic failure due to either a lack 
of appropriate stimulation by 
gonadotropins or a testicular impairment 
(primary testicular failure), usually 
presents with low testicular volume and 
elevated FSH (except of 
hypogonadotropic hypogonadism)

Irreversible infertility, 50% chance 
of focal spermatogenesis
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Table 4 Sites of obstructions and related treatment

Site of 
obstruction Definition Treatment

Rete testis Sperms cannot enter the epididymis, loss of the 
maturation process

TESE

Epididymis Due to infectious etiology Tubulo-vasectomy, 
MESA, TESE

Vas deferens Congenital uni/bilateral absence MESA, TESE
Ejaculatory 
duct

Due to infectious etiology TURED

Surgical treatment of obstructive azoospermia [23] (see also Table 4):

• Vasectomy reversal (vasovasostomy); after a vasectomy operation (mostly per-
formed for birth control), microsurgical reconstruction of the vas deferens for 
fertility potential restoration.

• Tubulo-vasectomy; modern microsurgical reconstruction of congenital or post- 
inflammatory occlusions at the epididymal level. New anastomosis between one 
dilated epididymal tubule and the vas deferens to bypass the obstructed part of 
the seminal ways.

• Microsurgical epididymal sperm aspiration (MESA); in the case when microsur-
gical reconstruction is not possible or failed. Sperms from the epididymis can be 
used for in  vitro fertilization with a higher success rate compared to testicu-
lar sperms.

• Testicular sperm extraction (TESE or testicular biopsy) [24]; in obstructive azo-
ospermia TESE is applied to retrieve testicular sperm for assisted reproductive 
technique (intracytoplasmic sperm injection—ICSI). Indicated when reconstruc-
tion or MESA cannot be used or failed and can be performed also less invasively 
with percutan methods.

• Transurethral Resection of the Ejaculatory Duct (TURED) [25]; for the treat-
ment of ejaculatory duct obstruction.

 Non-obstructive Azoospermia (NOA)

A failure of spermatogenesis is caused by either a lack of appropriate stimulation by 
gonadotropins (usually primary or secondary hypogonadism) or a testicular impair-
ment (primary testicular failure). Possible etiologies show a wide palette from 
genetic disorders or local testicular insults resulting in dysfunction of the hypotha-
lamic–pituitary–testis axis. NOA is usually present with low testicular volume and 
elevated FSH (except of hypogonadotropic hypogonadism).

At about 50% of non-obstructive azoospermia cases, spermatogenesis may be 
focal; spermatozoa (or elongated spermatids) can be surgically found and used for 
assisted reproduction, intracytoplasmic sperm injection (ICSI). This is the only 
option in NOA to father a child. Multiple random bilateral testicular sperm extrac-
tion (TESE) is the method of choice. Microsurgical TESE increases retrieval rates 
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[26]. ICSI results are significantly weaker in NOA compared to obstructive azo-
ospermia (18% vs. 28%).

 Non-Palpable Testicular Masses: Organ-Sparing Surgery

With the widespread use of scrotal ultrasound for male infertility, a greater number 
of incidental testicular lesions are being identified. Recently, there has been an 
increasing trend toward organ-sparing microsurgery to prevent fertility and andro-
gen substitution and improve health-related quality of life. The majority (~80%) of 
small non-palpable testicular masses are benign lesions.

 Semen Cryopreservation

It allows sperm storage at temperatures below 0 °C for an indefinite time, although 
current techniques may still cause damage and deterioration over time. It is recom-
mended in the case of [27]:

• Any kind of surgical sperm retrieval (MESA, TESE, microTESE), in order to 
avoid further sperm-finding procedures for assisted reproduction.

• Neoplastic or autoimmune diseases that must be treated with therapies capable 
of altering the reproductive function (e.g., chemo/radiotherapy).

• Progressive diseases that can affect fertility.
• Progressive and serious deterioration of the quality of the seminal fluid over time.
• Spinal cord injured men.
• Surgical interventions that may alter the mechanisms of ejaculation (e.g., prosta-

tectomy, vasectomy) or fertility.
• Sperm donation.

 Sexuality and Quality of Life

Male infertility appears to be a pathology that causes much suffering to both patients 
and their partners. The initial astonishment at the diagnosis of infertility soon gives 
way to anxiety and feelings of inadequacy: a sense of guilt toward the partner and 
obsessive behavior while waiting for the result of treatment, such as daily exercise 
(morning run) and diet (weight loss) [28].

A study by Irisawa et  al. [29] evaluated the sexual behavior of 156 infertile 
patients by interview. It was found that the intensity of sexual desire of infertile 
patients was weaker than that of fertile males in the corresponding age groups, espe-
cially between 34 and 40  years of age. The frequency of morning erection in 
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infertile patients was highest between the ages of 24 and 30 and decreased with age. 
On the other hand, there was no significant reduction in the intensity of erection 
during sexual intercourse. While 6% of infertile patients reported disturbance of 
arousal and ejaculation, 16% of partners expressed dissatisfaction with their sex 
life. This was often accompanied by anxiety and mood disorders.

Erectile dysfunction is often associated with male infertility [30]: a 2013 study 
evaluating 22,682 interviews with men and women aged 15–44 years reported that, 
in the United States, up to 12% of men have fertility problems [31]. It seems that 
sexual dysfunction in men is often present in the general population, with 20–30% 
of adult men worldwide reporting at least one sexual disorder, with prevalence 
increasing with age. The estimated prevalence of erectile dysfunction and prema-
ture ejaculation in men of reproductive age ranges from 12% to 19% and 8% to 
31%, respectively [32–35].

The types of sexual dysfunction that lead to male infertility include erectile dys-
function and ejaculation disorders, such as anejaculation, retrograde ejaculation, 
and severe premature ejaculation, with organic, iatrogenic, relational, and/or psy-
chogenic causes. It should be noted that male fertility may be impaired by sexual 
dysfunction per se, as in the case of psychogenic erectile dysfunction, or, more 
often, infertility may be caused by the negative effect exerted on sperm parameters 
by a systemic disease or the drug used to treat such diseases, which may also lead 
to sexual dysfunction [36].

In particular, ejaculation disorders affecting male fertility are mainly those that 
lead to aspermia (dry ejaculation), which can occur [37] either due to the inability 
to transport sperm (anejaculation) or the inability to ejaculate in an anterograde 
direction (retrograde ejaculation).

The simultaneous presence of sexual dysfunction in the female partner of an 
infertile couple may contribute to the deterioration of erectile function.

Women with secondary infertility had lower female sexual function index scores 
in orgasm, satisfaction, arousal, and desire than women with primary infertility 
[38–40].

Hassanzadeh et al. [41] found that in 300 infertile Iranian men, 129 suffered from 
premature ejaculation, of which 74% had the permanent form and 26% had acquired 
premature ejaculation. These results are similar to those reported by Serefoglu et al. 
[42] in a study of 261 Turkish men attending an outpatient urology clinic with a 
self-reported complaint of premature ejaculation (62.5% with the permanent form 
and 16.1% with the acquired form). By contrast, in an Italian study [43] Lotti et al. 
reported that of 244 men seen consecutively, with couple infertility, 38 had prema-
ture ejaculation, of which 38.5% had the permanent form and 61.5% had the 
acquired form. These data were similar to those reported by Basile Fasolo et al. [44] 
in 2658 Italian men with premature ejaculation admitted to outpatient clinics for 
free andrological examination (21.4% with permanent premature ejaculation and 
69.8% with acquired premature ejaculation).

The study by Ramezanzadeh et al. [45] showed that sexual desire was negatively 
associated with the duration of infertility and positively associated with the fre-
quency of coitus. Furthermore, no significant difference in sexual desire was 
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observed between subjects with a recent (<3 months) or long-term (3–180 months) 
diagnosis of infertility (P = 0.075).

Similar results have been reported by others using the validated IIEF-15 instru-
ment [46].

Reduced sexual desire in infertile couples has been related to the fact that sexual 
activity is focused on procreation rather than on the playful aspects and that intru-
sive medical requirements affect intimacy [47].

 But What of the Couple: How Do They Experience This 
Pathological Situation?

Most publications have also analyzed the relationship between male infertility and 
marital instability. Some studies report low sexual satisfaction following the diagno-
sis of infertility. Drosdzol and Skrzypulec [48] found that male infertility became 
more intolerable for the couple depending on the duration of infertility (3–6 years). 
Andrews et al. [49] found a weak association between male fertility-related stress 
and sexual dissatisfaction in 157 infertile couples (but the duration of infertility was 
not indicated).

Smith et al. [50] investigated sexual satisfaction among 357 men in infertile cou-
ples (duration of infertility: 1.4–2.3 years) and found a low-to-medium value.

Monga et al. [51] suggested that perceived male infertility leads to feelings of 
inadequacy, decreased self-esteem, and increased stress levels, which affect sexual 
satisfaction. A 2014 study investigating sexuality, self-esteem, and partnership qual-
ity [52] in 153 males from infertile couples showed that infertility is associated with 
reduced sexual and general relationship satisfaction, self-esteem, and confidence, 
using the Self-Esteem and Relationship Questionnaire (SEAR).

With regard to orgasmic function: Jain et al. [53] reported male orgasm failure in 
8% of a sample of 175 infertile men (using a questionnaire not validated according 
to ICD-103), while Saleh et al. found [54] that 11% of 405 men undergoing infertil-
ity evaluation revealed problems with orgasm (using the IIEF-15). In particular, 
these patients failed to collect sperm for a second analysis, by masturbation or dur-
ing sexual intercourse at home, after abnormalities in one or more sperm parameters 
were detected. They also reported severe anxiety.

Rabo et  al. [55] reported that the average sexual activity of 110 men with 
Klinefelter’s syndrome examined for infertility was significantly lower than that of 
325 normozoospermic and functional men.

Yoshida et al. [56] found a prevalence of sexual dysfunction in 67.5% of 40 men 
with Klinefelter syndrome who complained of infertility (39 with azoospermia and 
one with severe oligoasthenospermia). However, men with Klinefelter syndrome 
showed no significant difference in the frequency of sexual dysfunction compared 
with a control group of 55 infertile non-azoospermic men. The average monthly 
frequency of sexual intercourse in patients with Klinefelter syndrome was signifi-
cantly higher than in the control group, probably because they wanted to continue 
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to have sexual relations after the diagnosis of azoospermia. Corona et al. [57] found 
severe erectile dysfunction in 22.7% of 23 men with Klinefelter syndrome, while 
60.9% had hypoactive sexual desire, 9.5% suffered premature ejaculation, and 9.5% 
delayed ejaculation.

It is now clear that couples’ infertility involves significant psychological stress: 
the European Society of Human Reproduction and Embryology (ESHRE) has 
developed guidelines for clinical practice. These guidelines provide recommenda-
tions to improve the quality of psychosocial care for couples with infertility and 
during ART. ESHRE guidelines [58] report that patients starting first-line infertility 
treatment or ART do not have worse marital and sexual relationships than the gen-
eral population and that patients receiving fertility treatment do not have higher 
prevalence rates of sexual dysfunction than the general population.

Everyday clinical evidence also shows that, in infertile men, erectile dysfunction 
is associated with mood disorders and generalized anxiety (assessed by question-
naires: IIEF-15-EFD—the MHQ), especially in patients with azoospermia com-
pared to other categories of infertile men. In addition, men with azoospermia show 
higher rates of premature ejaculation and sexual desire with reduced orgasmic func-
tion (due to depressive and somatized anxiety) than fertile men.

 Conclusion

Erectile dysfunction and male infertility are considered early indicators of poor gen-
eral health. Men with azoospermia show the highest rates of psychological and general 
health disorders associated with a higher prevalence of sexual dysfunction. Finally, 
drugs commonly used for general health problems can lead to sperm abnormalities 
and sexual dysfunction, and therefore, adequate information must be provided to 
patients. There is no doubt, in all of this, that knowing the sexual history of the couple 
and of individuals would offer clinicians and the sexologist better references to under-
stand: the patient’s and partner’s compliance, the couple’s relationship, the obsessive-
ness regarding the parental project, the conditioning of social networks (friends who 
have already had children), and families (families of origin pressing for a grandchild).
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The Klinefelter Syndrome

Silvani Mauro and Elena Vittoria Longhi

The Klinefelter syndrome (KS) is a syndrome characterized by the presence of at 
least one extra X chromosome in the chromosome set. In 85% of cases, the karyo-
type is 47XXY, while the remaining 15% of cases have different aneuploidies, for 
example 48XXXY, 48XXYY or 49XXXXY. In 18% of cases, mosaicisms are pres-
ent. The first clinical observation of this syndrome dates back to 1942 by Harry 
Klinefelter, who described a case of azoospermia, gynaecomastia and small testicles 
[1]. The cause of this pathology may be attributed to the non-disjunction of the 
original paternal or maternal gametes, during the first or second meiotic division; 
with less frequency, it can also be generated by a non-meiotic disjunction of the sex 
chromosomes of the zygote, which, in this case, would be responsible for the mosa-
icisms observed. The incidence of the syndrome increases with the age of the mother 
and, instead, does not correlate with the age of the father [2]. Azoospermia is attrib-
uted to the extra X chromosome, which reduces the viability of the germ cells pres-
ent in the foetal testicles and which, thus, undergo degenerative phenomena during 
childhood until they disappear during adolescence. The mechanism by which 
Leydig cells would no longer produce testosterone is not yet fully clarified [3, 4]. 
The presence at birth of infants with the 47XXY karyotype is estimated at 1–4/1000 
births. The actual prevalence is greater if we think that the cases diagnosed at birth 
and in adulthood are greater, so as to constitute the more common form of male 
hypogonadism.
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 Clinical Manifestations

There are two clinical categories, the classic form and the variants; sometimes, the 
syndrome expresses mosaicism, i.e. with cell lines that can present chromosome 
alterations or not.

In the classic form, the clinical manifestations are represented by testicles of 
reduced volume (with a volume of less than 10 cm3) and of increased consistency 
and gynaecomastia is present in 85% of cases. The expression of hypogonadism can 
vary from mild forms of reduction in secondary sexual characteristics to forms of 
fully blown eunuchoidism [1, 3, 5]. Severe azoospermia or oligozoospermia is pres-
ent. Recently, spermatozoa have been found in the seminal fluid of a number of 
patients affected by the Klinefelter syndrome and pregnancies have occurred with-
out the use of MART (Medically Assisted Reproductive Technologies). At puberty, 
the testicles become small and hard, while prior to this period they have a regular 
consistency. This aspect is related to the action of the gonadotropin FSH, which 
determines hyalinosis and fibrosis of the seminiferous tubules. The apparently 
hyperplastic Leydig cells, compared to the volume of the didymus, actually present 
structural alterations, such as mitochondria anomalies where the Reinke crystals are 
absent, leading to a decreased synthesis of testosterone even in the presence of high 
levels of LH and also under stimulation with hCG. All this translates into blocking 
the synthesis of testosterone and in increasing the production of oestradiol, which is 
responsible for the appearance of gynaecomastia. These patients are taller than nor-
mal (>75th percentile), which is not only linked to androgen deficiency but also to 
osteopenia related to the chromosomal abnormality. The excessive growth of long 
bones begins before puberty, and the bone age is the registry age. The ratio between 
the measurement of the opening of the arms and the height is equal to or less than 1, 
unlike patients with eunuchoid appearance due to androgenic deficit in which the 
excessive growth of the lower and upper limbs is identical [6, 7]. The intellectual 
quotient is lower than normal in 15–25% of the patients, while the remaining 
patients have personality and learning disorders, difficulty in verbal expression and 
easy fatigue, difficulty in concentrating and memory loss related to androgen defi-
ciency. In this category of patients, the incidence of diabetes for insulin resistance, 
breast cancer and varicosity of the lower limbs is higher. In the classical forms, 
diagnosed in adulthood, the reduction in androgens can lead to loss of libido, a 
decrease in volume and muscle tone propensity towards the development of throm-
boembolisms and an increased risk of mortality from diabetes and cardiovascular 
diseases.

In the variant forms are included all patients with extra X chromosomes; the 
anomalies of the classic form being all the more accentuated the more X chromo-
somes are present. Some have severe mental retardation, scrotum hypoplasia, crypt-
orchidism and growth retardation. There is a very rare form (1/10,000 births) in 
which the Y chromosome is missing altogether. These patients have the same anom-
alies as the more accentuated classic Klinefelter with associated hypospadias of 
various degrees.

S. Mauro and E. V. Longhi



229

 Mosaicisms

These patients have multiple stem cell lines of which at least 5% have a normal 
karyotype. In these patients, the clinical picture is much more undefined and graded 
than the classic form. If the karyotype of the testicular cell line is normal, the 
gonadal function can be maintained and in some cases fertility has also been docu-
mented [1–10].

 Diagnosis

The diagnosis of Klinefelter syndrome in pre-pubertal age is difficult, with the clini-
cal signs being mild, difficult to detect or completely absent. Sexual development 
can be regular, sometimes delayed or incomplete. During post-puberty, instead, the 
following are manifested: reduced testicular volume, altered skeletal proportions, 
high plasma levels of FSH and LH and low levels of testosterone. Gynaecomastia is 
sometimes expressed and diagnosed on the occasion of the screening of the male-
factor in the context, for example, of couple infertility. The diagnosis is cytogenetic 
with presence in all cell lines or only in part of the 47XXY kit [9–11].

 Klinefelter Syndrome and Fertility

The Klinefelter syndrome is the main cause of infertility due to a chromosomal 
impairment, affecting 1 in 1000 males at birth. The incidence is 3–4% of infertile 
and 10–12% of azoospermic individuals. This trisomy originates in 90% of cases 
from a non-disjunction of the X chromosome during maternal meiosis, while only 
10% of cases are due to errors that occur during paternal meiosis [1–5, 8]. Twenty 
per cent (20%) of subjects affected by KS also present mosaicisms (46XY-47XXY). 
The development of KS seems to be highly correlated with the age of the mother 
(>40 years old). Recent studies have also shown deletions of the AZF a-b-c region 
of the Y chromosome in individuals affected by KS. In view of the scarcity of symp-
toms, only 10% of the individuals affected receive a pre-pubertal diagnosis. In 
adulthood, the spectrum of symptoms can range from a normal condition to one of 
severe hypogonadism, which explains why a large part of KS patients does not 
receive an adequate diagnosis. The diagnosis is almost always confirmed following 
an assessment for couple infertility, where there is azoospermia, cryptozoospermia 
and very severe oligoasthenoteratospermia. Sometimes, the hormonal picture 
expresses normal or low testosterone values as opposed to high LH values, in the 
context of a compensated hypogonadism. No medical therapy is possible for the 
treatment of infertility. With testicle biopsy, spermatozoa are found in 50% of KS 
patients. Spermatozoa in the ejaculate of non-mosaic KS patients are found in 
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7.7–8.4% of cases; spontaneous pregnancies have been recorded in these cases. The 
percentage of microtese pregnancies is in the order of 55% compared to techniques 
with episodic sampling in which it goes down to 42%. The risk of transmission of 
aneuploidy in non-mosaic KS patients, in the case of offspring born by adopting the 
TESE ISCSI technique, is one in 100 cases [1, 3–6, 8]. As regards the treatment of 
KS patients for infertility, an important concept to be underlined is that the seminif-
erous tubule of spermatogonial stem cells and of the interstitial compartment of 
Leydig in these patients presents a normal histological picture from childhood until 
puberty. In pre-pubertal age, the testosterone levels and other markers of Leydig 
function (insulin-like 3) and sertoli function (inhibin B and anti-Mullerian factor) 
are normal. At puberty, and sometimes also in the pre-pubertal phase, the spermato-
gonia and the populations of the Leydig/Sertoli cells are reduced until the end of 
puberty; therefore, in adults, a hyalinisation of the seminiferous tubule is observed 
with the disappearance of the spermatogonia and hyperplasia of the Leydig cells in 
a framework of fibrosis/atrophy of the testicles [10, 11]. For this reason, a number 
of authors recommend the TESE (testicular sperm extraction) technique in KS 
patients during pre-puberty, at around 12 years old or during phase 3, i.e. during the 
phase of pubertal development with cryopreservation of spermatogonia. To carry 
out this fertility prevention programme, it is obviously necessary to perform: a dou-
ble prenatal and noninvasive neonatal test to diagnose KS. Prenatal screening can be 
performed on the DNA of foetal cells circulating with the PCR technique or through 
an analysis of the gene map of the X chromosome, e.g. AR (Xp) and SHOX (Xp/
Xy) or the autosomal gene GAPDH (12p), and allows to diagnose any chromosome 
aneuploidies including KS. This allows us to identify the patients with KS, who will 
be able to be subjected to the ISCI/TESE programme. An increasing number of 
patients with KS are making requests for paternity and to have the right to partici-
pate in the ISCSI/TESE programme. In vitro SSCs increase their number by 18 
times after 64 days. Lue and collaborators have shown that, in mice, cells with an 
euploid kit in contact with XXY cells are able to restore spermatogenesis. The 
TESE technique applied to young people affected by KS brings different results in 
relation to age. Wikstrom and co-workers report the results of their study related to 
testicular biopsy, which was conducted on 14 adolescents; the research revealed that 
spermatogonia A of p and d types were present in seven subjects, aged 10–12.5 years, 
while they were completely absent in the other seven adolescents, aged 11.7–14 years 
[1–7–9]. Thus, TESE with pre-adolescent/adolescent cryopreservation offers better 
results than the same procedure in adulthood. An 8% share of non-mosaic KS 
patients can present sperm in the seminal fluid. Up to 50% of non-mosaic KS 
patients have sperm in the testis collected with TESE or micro-TESE.

 Sexuality and Quality of Life

The sexuality of Klinefelter patients is often overlooked by specialists, because they 
are not always prepared to answer questions from patients, parents and 
adolescents.
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In the 1960s and 1970s, systematic screening in psychiatric hospitals detected 
1.3% KS among hospitalized boys, which is ten times more than in the general 
population, and between 0.6% and 1% KS among hospitalized patients.

The study by Raboch et  al. [12] evaluated plasma testosterone levels in 105 
patients with Klinefelter syndrome aged 16 to 45 years: it was found that at each 
5-year interval, male hormone values were lower than in a control group of 25 
healthy adolescents and 85 fertile, able-bodied men. Analysis of heterosexual devel-
opment using the HTDM Questionnaire in 110 patients with Klinefelter syndrome 
aged 21 to 40 years, who were examined primarily for infertility and signs of imper-
fect somatosexual development, revealed a marked delay in sociosexual develop-
ment compared with that in 325 normozoospermic men from infertile marriages. 
For 8 of the 12 items on the HTDM questionnaire, the differences were statistically 
significant. Examination using the SAM questionnaire in these two groups revealed 
that the sexual activity of subjects with Klinefelter syndrome was significantly 
weaker than that of fertile, able-bodied men. For 15 of the 18 items on the SAM 
questionnaire, the differences were statistically significant.

Interest in Klinefelter patients has also been studied with extensive research by 
psychiatrists. Ad esempio, la ricerca di Keber et al. [13].

Interest in Klinefelter patients has also included extensive psychiatric and scien-
tific studies, for example, the research by Keber et al. [13]

Here, a wide variety of psychiatric disorders and related studies are described, 
noting that KS boys are described as mostly shy, with little energy and initiative and 
few friends: they cry more often than their peers. Neuropsychological studies show 
a significantly lower verbal IQ than controls, while performance IQ is generally 
normal and global IQ is in the normal range with large individual variations. 
Language acquisition is consistently delayed. However, there is no increase in 
aggression. Several hypotheses have been proposed to explain the psychological 
aspects of KS such as low androgen levels during foetal and infantile development, 
personality disorder related to hypogonadism and delayed mitosis of cells with an 
extra X chromosome, but none of these can explain the specificity of psychological 
problems associated with KS. As to therapeutic aspects, specialists are inclined to 
androgen replacement therapy in the case of testosterone blood levels being too low, 
from the time of FSH increase (around the age of 11–15 years). This prevents osteo-
porosis, back pain and excessive fatigue often seen in males with KS; testosterone 
also improves social drive, mood, concentration and work capacity. Where the diag-
nosis of KS is made in adulthood, androgen therapy has also shown some efficacy, 
although less than when started earlier. Because of the oral and written language 
problems of KS boys between the ages of 5 and 12, Graham et al. recommend pre-
ventative guidance for these boys. In addition, they insist on the importance of 
parental instruction, speech therapy, reducing the duration of instruction given by 
teachers and, particularly, stimulating and stable childhood conditions. Although 
androgens are generally thought to increase aggression, no consistent data in the 
literature demonstrating that restoring physiological blood levels of androgens 
increases crime or aggression have been found.

Keber’s systematic study concludes that Klinefelter syndrome is common and, if 
undiagnosed (which seems most commonly to be the case), these patients have 
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increased risks of developing psychiatric disorders. Therefore, psychiatrists and 
child psychiatrists should bear that diagnosis in mind when examining boys or men 
who exhibit physical traits typical of KS (height, underdeveloped testes) associated 
with school problems and/or psychiatric disorders. In fact, if the diagnosis is con-
firmed by endocrinology and genetic testing, psychological follow-up and treatment 
with testosterone undecanoate (in the case of abnormal blood levels of testosterone) 
should be initiated. This therapy would generally improve physical well-being, 
mood, concentration and work capacity. There are no consistent data in the litera-
ture showing that restoring physiological blood levels of testosterone would be dan-
gerous for KS men with severe psychiatric problems.

That said through the HTDM and SAM Questionnaires, heterosexual develop-
ment and sexual activity were studied in the following groups of males: [14]

 1. A control group of 345 married men with infertile marriages (adequately somato-
sexually developed) showed normozoospermia in the ejaculate and good potency.

 2. A group of 48 unilateral and 57 bilateral adult cryptorchids.
 3. 101 married patients with distinct testicular hypoplasia (with the axis of both sex 

glands less than 30 mm).
 4. 110 patients with Klinefelter’s syndrome.
 5. 14 patients with hypogonadotropic hypogonadism.

Delayed heterosexual development was found only in two groups (groups 4 and 
5), and in all four pathological specimens, markedly reduced activity in sexual life 
was ascertained.

The study by Otonicar et al. [15] investigated the psychological and behavioural 
characteristics of Klinefelter patients and their partners (group 1-n = 17) to see if 
they differed from couples with idiopathic infertility (group 2; n = 16) and fertile 
couples (group 3 n = 17). They investigated the attitudes of the three groups towards 
pregnancy, labour and sexuality to find potential differences among the three groups.

In addition, they tested the hypotheses of below-average intelligence and quality 
of social life of patients with Klinefelter syndrome compared with patients in the 
control group. Data were collected using the history interview, the questionnaire on 
attitudes towards pregnancy, labour and sexuality (SSG) and the MMPI-2 personal-
ity questionnaire.

The results showed that patients with Klinefelter syndrome and their partners did 
not differ significantly from couples with idiopathic infertility (group 2), having 
some schizoid traits in the personality structure and mostly negative attitudes 
towards pregnancy, labour and sexuality. However, a significant difference appeared 
between the Klinefelter syndrome group and the group of fertile couples. The 
hypothesis of lower-than-average intelligence was not confirmed, but the quality of 
social life of men with Klinefelter syndrome was found to be much lower. It could 
be concluded at the end of the study that in the management of infertile couples in 
which the man has Klinefelter syndrome, the personality structure should be taken 
into account, as this has an important impact on the outcome of treatment, by iden-
tifying schizoid traits in personality structure and negative attitudes towards preg-
nancy, labour and sexuality.
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 Conclusion

Klinefelter syndrome encompasses a significant number of symptoms, personality 
traits, and affective–sexual interactions. Among other things, an increased risk of 
autistic traits has been reported in Klinefelter syndrome (KS). Some studies have 
shown an increased incidence of gender dysphoria (GD) and paraphilia in autism 
spectrum disorder. One particular study by Fisher [16] assessed the presence of (1) 
paraphilic fantasies and behaviours and (2) GD symptomatology in KS. A sample 
of 46 KS patients and 43 healthy males in the control group (HC) was examined. 
Subjects were studied by several psychometric tests, such as Autism Spectrum 
Quotient (AQ) and Reading the Mind in the Eyes Revised (RME) to measure autis-
tic traits, Gender Identity/GD questionnaire (GIDYQ-AA) and Sexual Addiction 
Screening Test (SAST). Psychopathological symptoms of bodily distress were 
assessed using the Symptom Checklist 90 Revised (SCL-90-R). The presence and 
frequency of any paraphilic fantasies and behaviours were assessed using a clinical 
interview based on criteria from the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition. Finally, all included individuals were assessed by Wechsler 
Adult Intelligence Scale-Revised to assess intelligence quotient (IQ). Results: KS 
patients reported significantly lower total, verbal and performance IQ scores and 
obsessive–compulsive symptoms. KS also showed higher autistic traits according to 
the RME and AQ tests. Regarding sexuality, KS showed a significantly higher fre-
quency of voyeuristic fantasies during masturbation (52.2% versus 25.6%) and 
higher SAST scores (P = 0.012). Obsessive symptoms were confirmed in the rela-
tionship between Klinefelter and significantly higher gender dysphoric symptoms 
mediated by the presence of autistic traits.
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Crohn’s Disease
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 Introduction

Crohn’s disease (CD) is a chronic inflammatory bowel disease with a progressive 
and destructive course over time [1]. CD is one of the two subtypes of inflammatory 
bowel diseases (IBD), which include CD and ulcerative colitis (UC). Its prevalence 
and incidence are increasing worldwide [2]. The global prevalence of IBD has been 
increasing since the year 2000 and now affects up to one in 200 individuals in 
Western countries [2]. Higher rates of incidence with a peak between the second and 
fourth decades of life have been described in Ashkenazi Jews, urban populations 
and population in the northern latitudes [2]. However, many epidemiologic studies 
have revealed an increased incidence in the elderly. In Western countries, no sex- 
related prevalence has been determined, while a male prevalence has been associ-
ated with the risk to develop CD in Asia [2]. Moreover, recent studies have shown 
an increase in the incidence of CD in Asia [3].

Several factors contribute to the pathogenesis of CD such as a dysregulated 
immune system, an altered microbiome, genetic susceptibility and environmental 
factors [4]. More than 200 loci associated with CD risk have been discovered with 
genome-wide association studies (GWAS) in addition to the intracellular pattern 
recognition receptor gene NOD2 (CARD15) discovered in 2001 [5–8].

Clinically, CD affects mostly young patients and symptoms are typically abdom-
inal pain, chronic diarrhoea, urgency, weight loss and fatigue [1].

Familial inheritance of CD has been shown with concordance rates amongst 
monozygotic twins around ~50% [1, 9].
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Diagnosis still relies on endoscopy and histological assessment of biopsy 
specimens.

Given its progressive nature, the management of this chronic disease is based on 
a prompt assessment of disease extent and severity and of prognostic factors able to 
predict complications such as stenosis or perianal disease. Therapeutic interven-
tions aim to induce deep and long-lasting remission and to avoid surgery and other 
complications in the long term. Achieving mucosal healing, defined as restitution of 
the mucosal epithelium as absence of ulcers, represents nowadays the target of the 
treatment as it leads to outcome improvement, including decreased risk of surgery, 
frequency of relapse rates and quality of life (QOL) [10].

Therefore, treatment with biological therapies and/or immunosuppressant drugs 
or novel small molecules in combination with tight control and adjustment of the 
therapy (treat-to-target approach) based on a specific target could impact the natural 
history of the disease and determine disease modification with improvement of 
clinical outcomes, a decrease in complications and need for hospitalization and sur-
gery [11–13].

 Main Medical Characteristics

CD symptoms are heterogeneous and depend on disease location (ileo vs colon vs 
upper digestive tract), severity of inflammation and disease behaviour (including 
complications).

 Natural History

CD is characterized by skip intestinal lesions that can affect the entire gastrointesti-
nal (GI) tract and involves chronic, relapsing transmural inflammation. CD has dif-
ferent phenotypes: ‘stricturing disease’ due to fibrosis; ‘penetrating disease’ due to 
fistulas between the gut and other structures (intestinal tract, bladder, vagina, etc.); 
disease lacking these features, which is termed ‘inflammatory’ or ‘non-stricturing, 
non-penetrating disease’; and ‘stricturing, penetrating disease’. During CD natural 
history, disease phenotype can evolve from inflammatory disease to structuring and/
or penetrating disease. Studies investigating what patients will evolve towards a 
complicated disease are still lacking. However, data have shown that early treatment 
can modify the natural history of the disease. Moreover, repeated cycles of inflam-
mation can lead to bowel damage that could be irreversible [14]. Disease location 
remains stable over time. A third of patients with CD present with large bowel dis-
ease, 30% with ileocolonic disease and a 30% with small bowel disease. 30% to 
75% of patients have upper GI tract involvement [15, 16]. CD is characterized by 
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periods of remission and flares, which occur randomly. Up to 50% of patients 
require intestinal resection within 10 years of a CD diagnosis. The major complica-
tions given the progressive nature of the disease are strictures and perianal involve-
ment, which are present in 50% of all patients with CD within 10  years of a 
diagnosis. Population-based cohort studies have demonstrated that up to 30% of 
patients with CD have bowel damage at diagnosis, and half of these patients need 
surgery in the 20 years following a CD diagnosis [17, 18]. Forty per cent of patients 
have bowel damage within 1 year of diagnosis and present worse outcomes, includ-
ing high rates of surgery and hospitalization. Around a third of CD patients have 
perianal disease at diagnosis [19].

 Symptoms

In clinical practice, the typical CD patient is a young patient with right lower quad-
rant abdominal pain, chronic diarrhoea without blood in the majority of cases (ileal 
localization) and weight loss. When the colon is affected, rectal bleeding is the 
major symptom. Fever is related to a septic complication such as abscesses. In the 
stricturing phenotype, bowel obstruction leads to hyperactive bowel sounds, nausea 
and vomiting. In the penetrating phenotype, fistulas or abscesses cause the major 
symptoms [20].

In 50% of patients with CD, extraintestinal manifestations (EIMs) including 
skin, joint or eye can be present before intestinal disease diagnosis. Axial arthropa-
thy (including ankylosing spondylitis and sacroiliitis) and erythema nodosum paral-
lel intestinal activity. Peripheral arthropathy (type 2 polyarticular) and pyoderma 
gangrenosum are usually independent of disease activity (except for type 1—pau-
ciarticular arthropathy) and can persist when CD is in remission [21].

Patients with CD have an increased risk of developing colorectal cancer and 
small bowel cancers compared with the general population [22]. Moreover, a three-
fold increased risk of deep venous thrombosis and pulmonary embolism compared 
with the general population has been determined by several studies [23].

Among the risk factors, smoking has been identified as the only modifiable risk 
factor associated with early disease onset, need for immunosuppression, increased 
need for surgical interventions and higher rates of post-operative disease recurrence 
[1]. Family history of IBD is another well-known risk factor for CD.

Physical examination should assess abdominal signs of inflammation and or the 
presence of abscesses and signs of malnutrition, dehydration, anaemia or malab-
sorption. Perianal region examination should be given to all the patients with sus-
pected or established diagnosis of CD to exclude a perianal involvement such as 
skin lesions (ulcerations and skin tags), anal canal lesions (stenosis, fissures and 
ulcers) and fistulas in the presence or absence of abscesses.
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 Main Tools for Diagnosis of CD

Diagnosis of CD can be challenging. Indeed, a combination of assessments is 
needed such as assessment based on clinical history, physical examination and diag-
nostic tests (serological and faecal biomarkers), cross-sectional imaging and endos-
copy and histological evaluation of biopsy specimens [23, 24].

The diagnosis of CD is often delayed by 5–9 months due to the variability of the 
disease. This window of 5–9 months highly impacts the quality of life and the natu-
ral history of the disease with complications and ileocolic resection. The early iden-
tification of early symptoms and signs is pivotal to reduce the diagnostic delay and 
manage the patient within the therapeutic window of opportunities. Recently, a Red 
Flags Index has been developed to enable early and timely diagnosis of CD.  It 
includes eight items (non-healing or complex perianal fistula or abscess or perianal 
lesions, first-degree relative with confirmed inflammatory bowel disease, weight 
loss (5% of usual body weight) in the last 3 months, chronic abdominal pain, noc-
turnal diarrhoea, mild fever in the last 3 months, no abdominal pain 30–45 min after 
meals, predominantly after vegetables and no rectal urgency) to help to discriminate 
functional gut disorders from CD. This index has been developed to help clinicians 
in primary or secondary care for an early diagnosis of IBD because it is highly pre-
dictive of CD [25] (Fig. 1).

EARLY DIAGNOSIS          EARLY INTERVENTION

RED FLAGS INDEX                  Assessment of disease extent and severity
(endoscopy and biomarkers)

Bowel damage evalua on (magne c resonance)

Iden fica on of prognos c factor

THERAPEUTIC APPROACH 
based on stra�fica�on risk factors

HIGH RISK
EARLY 

COMBINATION 

THERAPY

LOW RISK
STEP-UP

THERAPY

Fig. 1 From early diagnosis to early intervention in CD
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The main clinical score to assess response to treatment is the Crohn’s disease 
activity Index (CDAI), which is used in clinical trials. A simplified version of the 
CDAI is the Harvey Bradshaw index (HBI), which includes only clinical parameters 
without laboratory analysis, and it is easier to use also in clinical practice.

Typically, routinary blood test in active CD shows thrombocytosis, increased 
C-reactive protein (CRP) and anaemia. Hypoalbuminaemia and vitamin deficien-
cies might be present, especially in extensive small bowel disease. C-reactive pro-
tein is a serological biomarker used in clinical practice to monitor disease activity. 
CRP is not a diagnostic marker, and around one-third of patients have normal CRP 
levels despite active disease and one-third have increased CRP levels despite clini-
cally inactive disease [26].

Sixty per cent of CD patients are positive for antimicrobial antibodies, such as 
anti-Saccharomyces cerevisiae antibodies (ASCA), 10% to 15% for auto- antibodies, 
such as perinuclear anti-neutrophil cytoplasmic antibodies (pANCA).

To assess disease activity, faecal calprotectin, a stool biomarker, is used in clini-
cal practice. Its concentrations correlate with neutrophil infiltrates in the gut. This 
marker is mostly used in clinical practice to screen patients for endoscopy as patients 
with a concentration of less than 40 μg/g with associated symptoms typical of irri-
table bowel syndrome have been shown to be associated with a low risk of IBD 
(1%) [27]. Thus, faecal calprotectin is a useful biomarker to monitor disease activ-
ity, assess response to therapy and predict clinical relapse and postoperative recur-
rence [28].

Endoscopy remains the gold standard for diagnosis. Endoscopic findings for a 
diagnosis of CD include a patchy distribution of inflammation and skip lesions. 
Typically, intestinal lesions are aphthoid erosions defined as ulcer with a diameter 
lower than 5 mm or ulcers that tend to be longitudinal with a cobble-stone appear-
ance and with a diameter greater than 5 mm. Ulcers can be superficial or deep, based 
on the muscularis propria involvement. The Simplified Endoscopic Score for 
Crohn’s disease (SES-CD) is an endoscopic score important to compare assess-
ments and to define response to treatment by evaluating mucosal healing as thera-
peutic goal. Endoscopy is also crucial to screen for colorectal cancer, and a 
surveillance programme is recommended for patients affected by IBD. In patients 
with clinical suspicion of CD but negative findings by ileocolonoscopy and radio-
logical examinations, small-bowel capsule endoscopy (SBCE) is recommended [29].

To confirm CD diagnosis, histological examination of endoscopic biopsies is the 
gold standard. Typical microscopic features of CD are as follows: focal (discontinu-
ous) chronic inflammation, focal crypt irregularity, granulomas and irregular villous 
architecture in the terminal ileum [30].

Assessment of disease extent and complications (such as stenosis, fistulas and 
abscesses) with cross-sectional imaging is important in CD. Bowel ultrasonography 
(BUS), CTE and MRI enterography (MRE) have comparable accuracy for both 
diagnosis of CD and the detection of complications [31, 32].
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 Main Surgical Treatments

In the past decade, treatment goals have changed from treating symptoms to treating 
beyond symptoms to modify the natural history of the disease and improved out-
comes such as reduction in the risk of relapse, decrease in hospitalization rates, 
achievement of steroid-free remission and resection-free intervals. In the past, 
patients were started on aminosalicylates, steroids or thiopurine, and when they 
failed these therapies, a step-up approach was initiated with dose escalation. 
However, data have shown that this strategy fails to change the course of disease.

Endoscopic healing, usually defined as the absence of ulcerations, is the major 
therapeutic target in IBD because it correlates with better outcomes.

In patients with severe Crohn’s or complicated disease, a top-down approach 
might be considered.

The treatment of CD includes an induction phase and a maintenance phase. The 
most widely used drugs in CD are corticosteroids, immunosuppressants, biologicals 
(anti-TNFs), anti-adhesion molecules (vedolizumab) and anti-IL-12/IL-23 mole-
cules (ustekinumab). 5-aminosalicylates have not shown efficacy in CD and antibi-
otics that are used in complicated CD.

According to guidelines, mild-to-moderately active disease should be treated 
with steroids (budesonide or prednisone) [29, 33]. Although budesonide and pred-
nisolone are not effective for maintaining remission, steroid discharge with a 
steroid- sparing agent should be a major therapeutic goal because of the side effects 
associated with prolonged exposure. Nutritional therapy is pivotal in the presence of 
weight loss and in the pre-operative window.

Thiopurines and methotrexate should be considered for maintenance therapy, 
and they are associated with a reduced need for surgery [34]. However, an increased 
risk of cancer such as lymphoma, non-melanoma skin cancers, myeloid disorders 
and urinary tract cancers is associated with these drugs [35].

Biological agents (anti-TNFs agents, vedolizumab and ustekinumab) can be 
used for induction and/or maintenance therapy of CD.

According to drug labelling, anti-TNF agents (infliximab, adalimumab and cer-
tolizumab pegol) effective to induce and maintain remission are restricted to patients 
not responsive to steroids or thiopurine. Certolizumab is only available in North 
America, Switzerland and a few other countries.

Infliximab is the first anti-TNFs, and it has shown efficacy to treat perianal 
disease.

Moreover, infliximab as monotherapy or combined with azathioprine was sig-
nificantly more effective than azathioprine alone when steroid-free remission and 
mucosal healing rates at 6 months were evaluated [36].

Immunogenicity is a major issue with all monoclonal antibodies; it is reduced by 
the combination with an immunosuppressant drug.

Vedolizumab is a gut-selective intravenously administered monoclonal antibody 
blocking α4β7 integrin, with efficacy in induction and maintenance of clinical 
remission in refractory and luminal CD.  Vedolizumab is used in patients with 
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multiple comorbidities or in the elderly patients due to infection risk from other 
biologics.

Ustekinumab is a monoclonal antibody directed against interleukin-12 and 
interleukin- 23. After an intravenous infusion for induction, it is administered sub-
cutaneously every 8  weeks for maintenance therapy. Ustekinumab has shown 
superiority to placebo in anti-TNF naïve and refractory patients with moderate-to-
severe CD.

In clinical practice, biological therapies, such as anti-TNF agents, ustekinumab 
and vedolizumab, are preferred drugs compared to thiopurines in high-risk patients 
and showed superiority on several clinical trials.

In patients who fail to respond to or stop responding to biological agents, switch-
ing between different non-anti-TNFs (different mechanisms of action) and switch-
ing to another anti-TNF biological drug are options.

CD patients usually undergo surgery when the disease is refractory to medical 
treatment, in the presence of complications (stenosis, fistula, abscesses or cancer) 
and intolerance to medical therapy. Surgery is not curative in CD. A multidisci-
plinary team should be responsible for surgery decision.

The exact surgical procedure depends on the underlying reason for the surgery. 
In the presence of multiple strictures, removal of the most prominent stricture with 
an anastomosis and intraoperatively dilatation or strictureplasty of the remaining 
ones is the ideal treatment option to preserve the intestine. Bowel resection and 
fistulotomy are indicated in fistulizing CD in case of fistula communicating with the 
intestinal tract such as enterovesicular fistulae, enterovaginal fistulae or enterocuta-
neous fistulae. Surgical drainage of the abscess may be required depending on the 
size and presence of septic symptoms. Perianal fistula and abscess often require 
surgical intervention with drainage and placement of a seton.

 Sexuality and Quality of Life

Psychological disorders are common in patients with Crohn’s disease (CD). The 
study by Cozaru et al. [21] aimed to determine the frequency with which depression 
and anxiety occur in patients with CD by tracking some socio-demographic and 
medical variables and checking the relationship between depression and age, stage 
of evolution and duration of the disease.

Two groups of patients were followed (sex ratio F:M—1/1): a group of 45 
patients diagnosed with CD and a control group of 45 patients with enterocolitis 
(EC). The Beck Depression Inventory (BDI) was used to assess depression and the 
State-Trait Anxiety Inventory (Spielberger) to assess anxiety.

The results showed that 62.34% of patients with Crohn’s disease had moderate 
and severe depression, in contrast to the control group, where only 16.46% had 
moderate or severe depression.

Higher than average levels of anxiety were found in both groups, suggesting that 
this is associated with a greater extent with MICI.
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The anxiety and depression levels of patients with active disease were higher 
than those of EC, but not of patients in remission. The depression score of the CD 
sample was higher than that of the EC sample (P < 0.001). There was no significant 
difference in trait anxiety between the groups. Based on these results, it is clear that 
screening for depression and anxiety should be performed routinely as part of 
improving the quality of care in individuals with this condition.

In particular, if the patients are children, certain precautions need to be consid-
ered. Children with diagnosed inflammatory bowel diseases such as Crohn’s disease 
face the daunting prospect of living with a chronic condition. In addition to psycho-
logical stress, children suffer from the side effects of therapy; in particular, cortico-
steroid therapies are problematic in the growth phase. This highlights the need for 
less aggressive alternative therapies for children and adolescents living with such a 
chronic condition. Elemental diets are widely used and accepted treatment options. 
Several paediatric patients with Crohn’s disease also use complementary, alterna-
tive and integrative therapies to reduce or avoid drug therapies.

The study by Schwermer et  al. [22] investigated elemental diets (Flexical, 
Elemental 028), semi-elemental diets (Pregomin), polymeric diets (Modulen IBD), 
whole protein formulas and ω-3 fatty acid supplementation. The data indicated that 
dietary therapies were equal to or more effective than corticosteroid therapies when 
used for the treatment of Crohn’s disease.

However, it should be considered that the psychic part of children, strongly influ-
enced by the symptoms of Crohn’s disease, is reflected in their parents’ anxiety and 
guilt throughout the course of their lives. In addition to diet, children and parents 
need to be supported to avoid making pathology the only yardstick for adherence to 
sociality, integration with the peer group and normal pre- and post-puberty growth 
processes.

Many of these children show depression, anxiety and sleep and behavioural dis-
orders because they feel alienated and inadequate in the world around them [23].

In this connection, the study by Badarnee et al. [24] investigated not only exter-
nal stress factors but also personal psychological characteristics that increase 
patients’ vulnerability to stress.

The psychological characteristics of 49 patients diagnosed with Crohn’s disease 
and 56 patients in the control group were compared. The psychological characteris-
tics were defined by four types of assessment: assessment of oneself, general assess-
ment of the future, assessment of the therapy and assessment of the difficulties to be 
overcome.

The types of assessments differed between the two groups and patients were 
characterized by six items:

• How to get over the routine
• Strive for the love of others
• Take care of your body and health
• Do things only at your own pace
• Express negative emotions without rules
• Feeling too identified with others
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Children with MICI are characterized by chronic stress (e.g. over-identification 
with others) and interpersonal conflicts (e.g. doing things only at one’s own pace) as 
well as an unequal quality of life in relation to the peer group.

That is not all. Although there have been significant advances in medical thera-
pies for the treatment of Crohn’s disease, it is estimated that 50% of patients will 
require surgery within the first decade of the disease’s duration [25]. Of these 
patients, a considerable number will develop recurrent symptoms within the first 
postoperative year. To prevent disease recurrence, many clinicians use postoperative 
prophylactic therapy. Randomized controlled trials, although limited in number, 
have shown that a prophylactic postoperative strategy is effective in reducing recur-
rences (both clinical and endoscopic) in high-risk patients [26].

Among the factors affecting the frequency of postoperative recurrence, the study 
by Yamamoto et al. [27] reviewed the literature in focusing on the following factors: 
age at disease onset, sex, family history of Crohn’s disease, smoking, duration of 
Crohn’s disease before surgery, prophylactic medical treatment (corticosteroids, 
5-aminosalicylic acid (5-ASA) and immunosuppressants), anatomical site of 
involvement, indication for surgery (perforating or non-perforating disease), length 
of the resected bowel, anastomotic technique, presence of granuloma in the speci-
men, disease involvement at the resection margin, blood transfusions and postop-
erative complications.

Smoking significantly increases the risk of recurrence (the risk is approximately 
twice as high), especially in women and heavy smokers. Quitting smoking reduces 
the rate of postoperative recurrence. Several studies have shown a higher risk when 
the duration of the disease before surgery was short. There were, however, different 
definitions of ‘short’ among the studies.

In addition, different clinical studies have shown a higher recurrence rate in 
patients with perforating disease than in those with non-perforating disease. 
However, the evidence of different recurrence rates in perforating and non- 
perforating disease is not conclusive. The result of Yamamoto’s research showed 
that the factors examined (age at disease onset, gender, family history of Crohn’s 
disease, anatomical site of disease, length of resected bowel, presence of granuloma 
in the specimen, blood transfusions and post-operative complications) were not pre-
dictive of post-operative recurrence.

The most significant factor influencing postoperative recurrence of Crohn’s dis-
ease remains smoking.

A more recent study with regard to this, by Ozgur et al. [28], revisited the medi-
cal records of patients with CD, treated surgically between January 2003 and 
January 2015. Data including demographic and clinical characteristics of the 
patients were recorded. Recurrence was assessed on the basis of the Crohn’s Disease 
Activity Index or endoscopic findings. The majority of the 112 patients were male 
(n = 64, 57.1%), and 61 (54.4%) of them were active smokers. The median follow-
 up was 113 (range: 61–197) months. Disease recurrence occurred in 16 (14.3%) 
patients at a median of 13.5 months. The endoscopic recurrence rate was 8% (n = 9) 
at 1 year, 12.5% (n = 14) at 5 years and 13.4% (n = 15) at 10 years.
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The results of the study suggest that patients’ age at diagnosis, penetrating 
disease, intra-abdominal abscess and concomitant fistula and abscess are the risk 
factors for CD recurrence after surgery. Only 0.9% of patients underwent colono-
scopic balloon dilatation at 1 year, and 8 (7.1%) patients required resection at a 
median of 36 months. Patient age at diagnosis (P = 0.033), penetrating disease 
behaviour (P = 0.011), intra-abdominal abscess (P = 0.040) and concomitant fis-
tula and intra- abdominal abscess (P  =  0.017) were associated with disease 
recurrence.

But let us ask ourselves: How do patients experience Crohn’s disease? How do 
they cope with anxiety, depression and sexual activity?

There is no doubt that sexual function is more affected by active disease than by 
disease in remission in both women and men. The partial sexual function score in 
women and men with active disease is significantly lower than in patients with dis-
ease in remission and/or under control, indicating a worse sexual function during 
the period when the disease is active [29, 30]. In the study by Timmer et al. [31], an 
alteration in sexual function was shown in women regardless of disease activity 
compared with the control group: low sexual activity (63%), 17% no sexual activity 
and 20% moderate or high activity.

Another study by Timmer et al. [32] also shows that increasing disease duration 
improves all outcomes, suggesting that over time the patient develops effective cop-
ing strategies.

It is easy to deduce that body image and sex role are also questioned by patients 
diagnosed with Crohn’s disease, irrespective of gender.

Studies seem to show that there are no major differences in the perception of 
body image between patients with Crohn’s disease (73.2%) and patients with 
rectal ulcerative colitis (60%). In the two diseases [33], reciprocal influences 
between body image and intimacy, libido, body perception and sexual activity 
[29] of patients emerged, particularly in women. 66.8% of the patients in the 
study (56) reported an impairment of body image. A decrease in the frequency of 
sexual activity was found in the majority of women with Crohn’s disease and in 
all those patients with such severity of active disease that sexual intercourse was 
impaired. Half of the women and between one-third and one-half of the men 
reported a decrease in sexual desire or libido after diagnosis and with active dis-
ease [34].

The occurrence of sexual dysfunction in people with Crohn’s disease is between 
10% and 60% in men and 52% to 60% in women.

The main sexual dysfunctions found in patients are decreased frequency of sex-
ual activity, decreased libido and impaired body image. Erectile dysfunction and 
arousal disturbance are more likely to be found in male patients, while altered body 
image, vaginal dryness, hypoactive desire and arousal disturbance are found in 
female patients.

Intimacy, which is already much compromised, also leads to states of anxiety, 
depression, mood disorders, compulsiveness or food restriction and sleep disorders. 
So much so that 88.5% of patients indicate a severe impairment of their quality 
of life.
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The role of specialists and sexologists in these cases becomes fundamental: 61% 
of women and 46% of men affected by Crohn’s disease have requested information 
on the impact of the disease on intimacy and sexuality, identifying their specialist as 
the appropriate interlocutor to clarify their doubts. In particular, female patients are 
more likely to seek information, even if this does not result in an actual conversation 
with the health professional, especially if the treating professional is of the opposite 
sex [35].

Although issues related to sexual disorders are considered very important by the 
patient, they are rarely discussed with the care team. The likelihood that the patient 
will address these issues elsewhere is minimal. It has been found that women are 
less likely to disclose such information to a general practitioner or gastroenterolo-
gist (especially if the doctor is of the opposite sex), but to a sexologist, seen as the 
clinician who cannot judge, it would be easier, especially if he or she is part of the 
clinical team [36].

It goes without saying, in relation to this picture of the psychological and rela-
tional repercussions in patients diagnosed with Crohn’s disease, that the progression 
of the disease and the medical treatments condition the relationship with the care-
givers: partners and family members.

In fact, 50.2% of 347 patients suffering from Crohn’s disease (208 patients) and 
rectal ulcerative colitis (124 patients) and indeterminate colitis (15 patients) declared 
a negative effect of the disease in the sphere of affective, but also professional and 
social relationships [36].

Last but not least, caregivers, who are often attributed by the medical team with 
an overestimation of their psychic and relational abilities with the patient and 
healthcare professionals, if involved, show helplessness, frustration, anger, repressed 
aggressiveness, anhedonia, chronic fatigue and mood disorders.

 Conclusion

What can be said? The complexity of Crohn’s disease alongside the chronicity and 
variance of the clinical process induces the patient and caregivers to compromise on 
life. The therapeutic and follow-up agenda conditions every long- and short-term 
plan. The relationship with the clinicians often appears to be the only social and 
therapeutic contact. It is difficult to meet friends because of the unpredictability of 
the symptoms and the loneliness often induced by the pathology. The clinicians, 
while observing these aspects, try to encourage and support, but there is still a lack 
of preparation in these matters.

Moreover, even looking at the Crohn’s disease activity index (CDAI), there is no 
mention of aspects arising from the disease. The assumption that the multidisci-
plinary team can be a useful reference point not only for patients but also for the 
clinicians themselves is confirmed. The psychosexologist could be a figure of facili-
tation and conveyance in the communication with the patient and the caregiver, as 
an element of support in the compliance of the therapeutic process.
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Hypogonadism

Mariano Galdiero and Elena Vittoria Longhi

 Introduction

Male hypogonadism (HG) is a clinical syndrome that results from impaired testicu-
lar functions, steroidogenesis and gametogenesis and is consequently associated 
with low testosterone (T) concentration (T deficiency) and/or altered semen quality. 
In clinical practice, the term ‘hypogonadism’ is commonly used to identify the clin-
ical syndrome related to low T concentration more than the altered spermatogene-
sis. HG can be classified as congenital or acquired and also as primary or secondary 
in relation to the type of alteration of the hypothalamic–pituitary–testicular axis [1]. 
Abnormalities of the testicular function itself cause primary (hypergonadotropic) 
HG, whereas defects of the hypothalamus or the pituitary cause secondary (central, 
hypogonadotropic) HG (Table 1). In some cases, both central and testis functions 
can be affected resulting in a mixed form of HG. Furthermore, HG-like syndrome 
can also be caused by an impairment in androgen activity for example through 
reduced levels of free T in case of increased levels of the sex hormone-binding 
globulin (SHBG) by which T is bound [2]. Causes of hypogonadism may be organic 
or functional. Organic HG is only a curable disease, frequently permanent, while 
functional HG is caused by conditions that disrupt gonadotropins and T concentra-
tions, but it is potentially reversible by treating the underlying aetiology [3]. T 
actions are related not only to direct genomic and non-genomic effects, but also to 
indirect estrogenic-induced effects. T production by the foetal testis induces the dif-
ferentiation of internal genitalia and the correct testis descent. During puberty, T is 
the main regulator of secondary sexual characteristics development, male fertility 
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Table 1 Classification of the major causes of hypogonadism

Primary hypogonadism Secondary hypogonadism

Organic Organic

Klinefelter syndrome (47,XXY and 
variants)

Hypothalamic/pituitary tumour

Cryptorchidism, anorchia Iron overload syndromes
Chemotherapy/radiotherapy Infiltrative/infection disease of the hypothalamus/

pituitary
Orchidectomy Congenital hypogonadotropic hypogonadism
Orchitis    • Kallmann syndrome (isolated)

Torsion/trauma    • Idiopathic (isolated)

Noonan syndrome    • Combined (+ other hormonal deficiency)

HIV infection
Functional Functional

Ageing Hyperprolactinaemia
Drugs Opioids, steroids, GnRH analogues
Pollutants Alcohol and marijuana abuse
Chronic kidney disease Systemic illness

Nutritional deficiency/strenuous physical exercise
Severe obesity, metabolic syndrome, type II diabetes
Organ failure (liver, heart and lung)
Traumatic brain injury

Modified by Refs. [2] and [3]. GnRH: gonadotropin-releasing hormone

and growth pubertal spurt. During adulthood, T is involved in sexual function and 
behaviour, maintenance of bone health, regulation of body composition (muscle 
mass and fat distribution) and glucose or lipid metabolism while is still unclear the 
possible effects on mood and cognitive functions. The so wide spectrum of T effects 
explains the necessity of a correct HG diagnosis and the comprehension of T defi-
ciency sign, symptoms and related pathology [1].

 Main Medical Characteristics of Hypogonadism

Clinical manifestations of HG are related to the time of onset (prepubertal or post-
pubertal), to the severity and duration of T deficiency and individual variation in 
androgen sensitivity. Patients diagnosed with prepubertal onset of HG can manifest 
eunuchoid body habitus with disproportionately long arm and legs, lack of develop-
ment of secondary sex characteristics (scant pubic and axillary hair, and high- 
pitched voice, reduced muscle mass, reduced penis length, hypospadias or 
ambiguous genitalia), small testis or cryptorchidism and gynaecomastia and can 
result in delayed puberty [4]. On the other hand, postpubertal HG can present with 
a wide spectrum of sign and symptoms not always pathognomonic of T deficiency, 
but often suggestive of T deficiency or only associated with T deficiency [2]. From 
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adult age to elderly, many signs and symptoms can overlap with clinical character-
istics of concomitant diseases (i.e. cardiovascular, neurological, kidney, bone and 
metabolic) or to the age itself. The link between these diseases and T deficiency is 
so strong that to date is not clear if T deficiency could be a causative factor or a 
consequence of the above-mentioned diseases so represents a marker of poor gen-
eral health.

 Main Diagnostic Tool for Hypogonadism

Anamnesis and physical examination can induce suspicion of HG by identifying 
one or more signs and symptoms as shown in Fig. 1 but, according to current guide-
lines, the diagnosis of HG in adulthood requires the presence of low total T and/or 
free testosterone levels in a patient with at least one symptom/sign of androgen 
deficiency [2, 5]. The first step of the diagnostic process is to identify if T levels are 
below normal levels. The last Endocrine Society guidelines established only a lower 
limit of the normal total T levels (9.2 nmol/L) to perform diagnosis of HG [2], while 
the previous guideline considered a ‘grey’ zone between 8 and 12 nmol/L of sus-
pected HG with values below 8 nmol/l as diagnostic for HG [5]. This ‘borderline 
range’ is very recently considered also by the European Academy of Andrology 
guidelines [6]. In case of borderline, T levels or ‘grey zone’ is suggested to repeat 
morning fasting total T with free T levels by an equilibrium dialysis method or by 
calculating it by a specific Vermeulen formula including SHBG levels and albumin 
concentration. Although normal free T levels have not been established, the lower 
limit established by the laboratory should be used to diagnose HG. This precaution 
results useful in case of a condition associated with altered SHBG concentration. 
For example, diabetes, obesity, glucocorticoids and anabolic steroids, 

Fig. 1 Characteristics specific, suggestive or associated with hypogonadism. (Modified by 
Ref. [2])
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hypothyroidism and nephritic syndrome are associated with decreased SHBG lev-
els, while ageing, hyperthyroidism and liver diseases exert increased SHBG levels. 
Once HG has been confirmed, the second step is to measure gonadotropins (LH and 
FSH) levels in order to distinguish between primary and secondary HG. In the first 
case, LH and FSH are elevated, while, in case of secondary HG, gonadotropins are 
low or inappropriately normal in relation to an expected compensatory response to 
low T levels. In order to identify the aetiology of hypothalamic, pituitary and/or 
testicular dysfunction further biochemical (i.e. prolactin or other pituitary tropins), 
genetic (karyotype or specific gene mutation) or radiological (ultrasound scan or 
pituitary MRI) is required. In men of couples with a desire for offspring, semen 
analyses should be performed [2, 4–6].

 Treatment

Correct classification of HG and the identification of HG aetiology are fundamental 
to ensure the patient a correct therapeutic approach. The milestone of HG treatment 
is T replacement therapy (TRT), but some clinical considerations need to be done 
before starting TRT. In case of secondary hypogonadism, when the desire for father-
hood is present, the correct approach is represented by gonadotropin treatment as 
human chorionic gonadotropin (hCG), exerting LH-like effects, plus FSH in order 
to induce spermatogenesis together with normalization of T levels [7].

Furthermore, the identification of reversible organic or functional condition 
requires specific treatment. Between organic causes of HG functional pituitary ade-
nomas are for example reversible conditions by dedicated management. Furthermore, 
HG can reverse by lifestyle intervention in the case of obesity, type II diabetes, 
inadequate nutrition or scant/intensive exercise, or by discontinuing the use or abuse 
of alcohol and some drugs [8]. The goal of TRT is to induce and/or maintain second-
ary sex characteristics and to correct symptoms of testosterone deficiency. The treat-
ment should be personalized according to the age of patient, patient’s preference, 
estimated compliance, concomitant diseases, different pharmacokinetics of drugs 
and also cost. Many T formulations were proposed among years with different types 
of administration, pharmacokinetic profile, dosage and clinical advantages or disad-
vantages. Native T is nowadays available only as transdermal preparation, while 
chemical modifications (alkylation or esterification), by decreasing liver catabo-
lism, allow a better T bioavailability and pharmacokinetics of injectable or oral T 
preparation. T undecanoate is the most used formulation of oral T. It is absorbed by 
the lymphatic system so bypassing the liver. The disadvantage of this T type is the 
irregularity of T levels in relation to lipid content assumed by diet and the necessity 
of administration two to three times a day. A variety of transdermal T types, such as 
native T, has been proposed. Both patches (standard dosage 5–10 mg/day) and gel 
(40–80 mg/day) allow a single-daily administration and provide uniform T serum 
levels during the day, similar to circadian T rhythm with a good safety profile. 
Injectable T preparation is esters in oily depot for i.m. injection. T enanthate and 
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cypionate are available for clinical use at 200–250 mg every 2–4 weeks. T propio-
nate is available in as dose of 100 mg to administer every 2–4 days. A formulation 
of T undecanoate for i.m. administration is also available and allows a single admin-
istration every 10–14 weeks. Injectable T preparations, although less expensive than 
transdermal ones, induce a supraphysiological increase in T concentration during 
the first days after administration followed by a constant decline until the subse-
quent injection with an increase in side effects, especially irritability, polycythaemia 
and fluctuation of symptoms with patient discomfort. Other preparations proposed 
during the years are transbuccal (gingival) T and subcutaneous implantation but 
were both of non-relevant clinical success. TRT is contraindicated in patients plan-
ning fertility, in patient with known or suspect prostate (PSA level > 4 ng/mL) or 
breast cancer, elevated haematocrit (>48–50%) or thrombophilia/venous thrombo-
embolism, severe obstructive sleep apnoea syndrome, severe lower urinary tract 
symptoms, severe heart failure (class III or IV New  York Hearth Association—
NYHA) and myocardial infarction or stroke within the last 6  months [2, 4–6]. 
Relevant outcomes of TRT treatment are secondary sexual characteristics, sexuality, 
body composition, metabolism, bone health and mood. In men who have not under-
gone complete pubertal development, TRT therapy induces the development of sec-
ondary sex characteristics, including facial and body hair growth, deepening of the 
voice, muscle and bone accretion, penile enlargement, and pigmentation of the scro-
tum and their maintenance during life [9]. Regarding sexuality, observational stud-
ies and meta-analyses demonstrated TRT-positive effect on erectile function, libido, 
morning erections, orgasmic function and sexual satisfaction [10] and a recent ran-
domized placebo-controlled trial on 788 clearly hypogonadism men, TRT compared 
to placebo, was documented to modestly increase sexual interest and sexual activity 
from flirting to sexual intercourse. The size of these effects was inversely related to 
the baseline T concentrations and proportional to the increase in T concentrations 
during TRT. Greater effects on libido and sexual activity than on erectile function 
were observed [11]. The effect of TRT on erectile has been recently investigated in 
a meta-analysis on men with functional HG, in which a modest improvement of 
erectile function was obtained only in subject diagnosed with moderate erectile dys-
function and not in more severe conditions [12]. Furthermore, TRT does not signifi-
cantly improve sexual function and activity in men who do not have low T 
concentrations [13]. A further outcome is body composition. TRT consistently 
improves body composition (similar reduction in fat mass and increase in lean 
mass) in HG men, without changing in total body weight or body mass index (BMI) 
when compared with placebo or diet alone [14, 15].The metabolic effects of TRT 
are far from fully comprehension, and the data nowadays available are conflicting. 
Although some studies reported an amelioration of HbA1c and glycaemia on TRT, 
more consistent data on the amelioration of body composition and insulin resistance 
are available [16, 17]. Regarding the TRT outcome of bone health, TRT was shown 
to improve bone quality in HG men with low or moderate fracture risk [11], to 
improve bone mineral density, both in the spine and in the hip [18], but no data are 
available regarding a possible reduction in fracture risk in HG. Finally, TRT slightly 
improves the positive and reduces the negative aspects of mood [19]. Although 
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epidemiological studies have reported an association between lower T concentra-
tions and late-onset, low-grade, persistent depressive disorder [20], limited evidence 
of TRT benefits on this condition is available [21].

 Sexuality and Quality of Life

According to Masters and Johnson’s linear model, the male sexual response is based 
on four stages defined as the human sexual response cycle.

The arousal phase represents the first stage of the sexual response and is a con-
sequence of physical or mental erotic stimuli leading to sexual arousal.

The next stage is the plateau phase, which precedes sexual orgasm. In this phase, 
the erect penis reaches maximum rigidity and the male urethral sphincter contracts 
to prevent retrograde ejaculation and urospermia. The plateau phase usually ends 
with orgasm, which is often characterized by antegrade ejaculation.

The resolution phase allows the baseline condition to be reached and the penis 
to return to a flaccid state. In 1979, Kaplan added the concept of desire and the 
sexual response model was condensed into three phases: desire, arousal and 
orgasm [22].

In the last decade, the validity of linear models has been questioned. In particu-
lar, Basson has proposed a nonlinear model of sexual response emphasizing that 
desire can come before or after arousal and that orgasm can contribute to, but is not 
necessary, satisfaction and resolution [23].

Consequently, a reduction in ejaculatory/orgasmic reactions may reflect a lack of 
sexual motivation; hyperexcitability in subjects with delayed ejaculation or reduced 
ejaculate volume may result from a disjunction between genital and subjective 
arousal, generating a vicious circle [23, 24].

Clinical studies have clearly shown that the endocrine system plays a key role in 
regulating all the steps involved in sexual activity. The adrenal pathway and growth 
hormones are involved in the mechanisms that support the arousal phase, contribut-
ing to increased heart and respiratory rates and increased blood pressure, which is 
essential for penile tumescence and pelvic vasocongestion. Thyroid hormones are 
involved in the regulation of sexual desire and contribute to the control of ejacula-
tion. Finally, androgens and testosterone (T) in particular are involved in regulating 
all phases of the sexual response cycle [25–27].

A singular study by Martínez-Riera et al. [28] investigated the response of andro-
gens, weak androgens, oestrogen and gonadotropins to clomiphene in alcoholics.

The study determined the levels of serum testosterone, sex hormone-binding 
protein (SHBG), dehydroepiandrosterone, androstenedione, LH, FSH, prolactin 
and oestradiol, on day 1 and day 6 after admission and after an 8-day course of 
clomiphene 200 mg/day, in a sample of 63 male patients (25 with and 38 without 
liver cirrhosis).

The same test was performed on 15 healthy volunteers.
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Cirrhotic patients showed a decrease in basal testosterone levels and a loss of 
circadian rhythm with recovery after clomiphene. Although basal testosterone lev-
els in non-cirrhotic alcoholics did not differ from those of controls, there was a 
significant improvement after discontinuation. SHBG levels were higher in both 
groups of alcoholics than in controls, indicating a worse degree of hypogonadism, 
as only the free hormone is active. Before clomiphene testing, serum LH and FSH 
levels were not significantly higher in either the alcoholic group compared to the 
control group. After clomiphene, both LH and FSH increased. Androstenedione and 
oestradiol showed similar behaviour (parallelism) in the alcoholic and cirrhotic 
groups, showing in both cases higher levels than in the control group, and an 
increase after clomiphene, possibly reflecting the peripheral conversion of andro-
gens to oestrogen. Since clomiphene has no effect on the adrenal cortex, the increase 
in androstenedione after clomiphene indicates its testicular (directly or after testos-
terone conversion) rather than adrenal origin. Higher serum oestradiol levels have 
been observed in cirrhosis with ascites or gynaecomastia.

The male adolescent may present with various endocrinological problems, the 
most frequent of which is the delay or absence of puberty due to constitutional 
retardation of growth and development. This form does not require therapy and 
must be distinguished from other forms of hypogonadism (primary or secondary) 
by endocrine tests (LHRH test, secretion of LH nightly pulses, basal plasma testos-
terone level and after HCG and brain NMR). Treatment of hypogonadism consists 
of replacement therapy with testosterone or testicular stimulation with HCG 
or LHRH.

Another frequently occurring disease is gynaecomastia, which is usually caused 
by the physiological enlargement of the mammary gland during pubertal develop-
ment, and may sometimes be secondary to hypogonadism, tumours and liver func-
tion abnormalities. Severe or psychologically disturbing gynaecomastia can be 
corrected by reduction mammaplasty. Very often adolescents can present with dis-
eases related to poor eating habits. Obesity is common, and anorexia is also becom-
ing a major problem in the male population.

As for females [29], delayed puberty is defined in girls by the absence of breast 
development beyond 13 years and in boys by the absence of testicular enlargement 
(<4 ml) beyond 14 years. Simple investigations lead to the diagnosis of central or 
peripheral hypogonadism and constitutional delay of puberty.

In girls, delayed puberty is rare (2% of cases), and often, organic, ergo Turner’s 
syndrome should be systematically suspected. In boys, delayed puberty is often 
constitutional and functional. Treatment options are: remove the etiological 
 conditions of hypogonadism when possible, hormone replacement therapy (oestro-
gen in girls and testosterone in boys) and psychological management.

But There Is More.
A large body of scientific literature indicates that sexual dysfunction, and in par-

ticular erectile dysfunction (ED), may be an early surrogate marker of several dis-
ease states such as diabetes mellitus, hypertension, metabolic syndrome (MetS) and 
depression. Furthermore, it has been suggested that ED could also be considered the 
first sign of impending coronary heart disease (CHD) and an efficient predictor of 
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silent CHD in a diabetic population, independent of glyco-metabolic control and 
ED severity.

Hypogonadism is frequently associated with MetS both in subjects with and 
without ED, with insulin resistance being the presumed pathogenetic link. In sub-
jects with erectile dysfunction, hypogonadism may exacerbate sexual dysfunction 
due to its typical symptoms, such as decreased sexual desire and mood disorders. 
However, hypogonadism itself has been associated with an increased risk of cardio-
vascular and overall mortality.

On the subject of pubertal delays, Kallmann syndrome (SK) is a congenital form 
of idiopathic hypogonadotropic hypogonadism in which hypogonadism is associ-
ated with olfactory deficit (hypo/anosmia) and other non-reproductive defects (renal 
agenesis, synkinesis, cleft palate and syndactyly).

SK can be sporadic or familial, with X-linked, autosomal (dominant or reces-
sive) or hereditary inheritance. A mutation in genes regulating GnRH neuron migra-
tion and/or olfactory bulb morphogenesis (KAL1, FGFR1, FGF8, PROKR2, 
PROK2 and CHD7) has been found in 30% of cases.

SK manifests itself as delayed or absent puberty after 18 years of age in males 
and 16 years of age in females, together with olfactory deficit and, inconsistently, 
somatic abnormalities. Low gonadotropin and testosterone (T) or oestradiol (E2) 
levels are diagnostic of hypogonadism only after the age of 18 (in males) and 16 (in 
females) and between the second week and the third month of life in children with 
micropenis and/or cryptorchidism [30].

The odour test and magnetic resonance imaging are useful tools to assess the 
sensory deficit and morphology of the olfactory bulbs.

To induce puberty, increasing doses of intramuscular (im) or transdermal (td) 
T in men or E2 (oral, td) in women are administered. After puberty, therapy can 
be continued with T undecanoate im (every 10–12 weeks) in the male and with 
oestrogen–progestin combinations in the female. A period of discontinuation 
should be scheduled after the completion of puberty in order to define revers-
ible forms.

 Conclusion

Hypogonadism appears to be a complex pathology starting in adolescence. Patients 
of various ages undergo clinical examinations and therapies that may facilitate and 
induce pubertal growth or adequate sex life in young adults and patients over 50. 
However, the physical and human demands to which these patients are subjected 
may affect therapeutic compliance over time. Changes in sexual function and the 
aesthetic aspects of prolonged hormone therapies should be evaluated with indi-
vidual patients and their partners. Sexologically, it is useful to share the therapeutic 
pathway in order to offer individuals the possibility of ‘choosing’ the best quality of 
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life and ‘supporting’ psychic motivation over time, which is too often disrupted by 
the results of drug therapy.
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Chronic Migraine

Bruno Colombo and Elena Vittoria Longhi

 Migraine and Chronic Migraine: Characteristics 
and Diagnosis

Migraine is a very frequent neurological disorder. It is estimated that more than one 
billion people worldwide have been diagnosed with migraine, which means that 
approximately 12% of the adult population meet the criteria for migraine. Migraine 
is most prevalent between the ages of 25 and 55  years [1]. According to the 
International Classification of Headache Disorders (ICHD-3), the disease is a con-
dition in which headaches recur at irregular intervals, attacks lasting from 4 to 72 h, 
with total freedom from symptoms between attacks [2]. Several hours before the 
headache begins, there may be prodromal symptoms, which can involve altered 
mood or behavior. The most common premonitory symptoms are impaired concen-
tration, irritability, fatigue, yawning, and food cravings. Migraine aura, immediately 
preceding the onset of headache, occurs in approximately 15% of sufferers. The 
most common form is a visual disturbance (in 90% of patients suffering from aura), 
a blind spot that increases in minutes, and/or a distinct pattern of scintillating lights 
(unformed flashes or fortification phenomena). These symptoms commonly resolve 
before the headache. Symptoms such as one-sided numbness or dysphasia can pre-
cede or follow visual aura. The migraine headache usually develops gradually, fre-
quently on one side of the head (60% of patients), although bilateral, deep-seated 
headaches are common. The throbbing pain (in 50% of cases) is felt deeply behind 
one or both eyes. The pain intensity is at least moderate or severe during attacks. 
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Nausea frequently accompanies the headache, and in some cases, vomiting occurs. 
Light, even normal levels, can increase the patient’s distress (photophobia, in 94% 
of cases) as can noise (phonophobia in 91% of cases) and movements. Migraine 
pain is aggravated by physical activity (90% of cases) or head movement. Sufferers 
often just want to retire to a darkened room. Feelings of depression and hopeless-
ness may accompany the attack, making it more difficult to continue normal activi-
ties. Patients under migraine attack may wish to sleep to escape the pain and related 
symptoms, but the headache may keep them awake. After the attack, the sufferer is 
usually tired and washed out for some hours [3].

Several factors are suggested as being associated with migraine: 60–70% of people 
who suffer from migraine have parents or other close relatives who suffer from it. 
There is also evidence of an association between migraine and depression and of 
higher levels of psychological distress among those with migraine, particularly 
females, as compared to subjects without migraine. It emphasized the relationship 
between stress and migraine attacks: In some cases, the relief of stress (“the weekend 
migraine”) is reported as a precipitating factor. Hormonal factors and a relationship 
with the menstrual cycle have also been frequently observed (“menstrual migraine”) [4].

Migraine can be divided into episodic migraine (EM) with the criterion of <15 
headache days per month and chronic migraine (CM) with >15 days headache days 
per month in the last 3 months. According to ICHD-3 criteria, in CM 8 more days 
per month are characterized by migraine attacks [2].

It is estimated that 1–4% of the population meet the criteria for CM. However, 
the true prevalence of CM is not so easy to estimate: In particular, difficulties in 
epidemiological research are due to patient recall bias, heterogeneous data collec-
tion instruments, and the potential for patients to overestimate headache frequency. 
CM frequently develops from EM: This process has been named as “progression,” 
“transformation,” or “chronification.” The annual progression rate from EM to CM 
is about 3%. Patients with CM often overuse symptomatic drugs (triptans or nonste-
roidal anti-inflammatory drugs). This situation may lead to a complication of 
migraine, the so-called medication overuse headache. This entity is defined as 
intake of analgesics on >15 days per month or triptans and combination analgesics 
on >10 per month. The 1-year population prevalence of CM and medication overuse 
is approximately 1–3%. The greatest risk of progression from EM to CM is associ-
ated with butalbital-containing medication and opioids [5].

CM is almost three times more common in women than in men, with a first peak 
in younger age (18–29 years) and a second peak in adult age (40–49 years).

In 25% of patients affected by CM headache, the disability related to pain is 
defined as very severe according to Migraine Disability Assessment Scale (MIDAS). 
In fact, the Global Burden of Diseases (GBD) has classified migraine as the second- 
world cause of years lived with disability and the first cause in under 50 s in both 
genders. A recent Italian study reported that CM has a high economic burden, with 
annual direct cost 4.8-fold higher than that of EM (Euro 2037 vs Euro 427) due to 
more visits, diagnostic tests, and drug use. Costs were significantly higher for 
women than for men and increased with age [6].

CM is a dynamic state, with patients moving in and out of the chronic state. The 
possibility to remit from CM to EM is 26% within 2 years [7].
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Several modifiable risk factors increase the risk of developing CM, in particular, 
high baseline migraine attack frequency (one or more per week), obesity, snoring, 
caffeine consumption, and inadequate treatment of attacks. Other important risk 
factors are low socioeconomic status, anxiety, bipolar disorders, comorbid pain dis-
orders, asthma and allergies, previous head injury, allodynia (normal non-noxious 
tactile stimuli to the skin is experienced as painful), and female sex. In one study, 
the increased severity of depression is reported to worsen the risk to transform EM 
to CM. Moreover, the presence of depression preceded migraine progression, sug-
gesting a possible causal link [8]. The strongest data about risk factors for the trans-
formation of EM to CM demonstrate that increased headache day frequency, overuse 
of acute migraine drugs, and depression are the most important factors. People with 
CM are more likely to experience specific comorbidities.

Pathophysiological dysfunctions responsible for migraine chronification are not 
completely understood. Patients affected by CM might have a lower sensory thresh-
old and eventually an increased susceptibility to the neurological mechanisms con-
tributing to migraine attacks. Central and peripheral sensitization processes can 
have a pivotal role in determining CM state. Admittedly, compared to EM patients, 
CM subjects have higher interictal plasma levels of certain vasoactive neuropep-
tides (biomarkers of functions of trigeminal and autonomic system) such as calcito-
nin gene-related peptide (CGRP) and vasoactive intestinal peptide (VIP), thus 
confirming an altered interictal activity both of the trigeminal and cranial autonomic 
system [9–11]. Of note, dysfunction of cortical and subcortical brain areas involved 
in pain control and processing, such as cingulate cortex (somatosensory and ante-
rior), thalamus, and hypothalamus, might also have a crucial role in migraine 
chronification. A possible hypothesis (although not completely supported by defi-
nite experimental evidence) is that increased continuous nociceptive processing 
may lead to an overactivation of the descending pain-modulating network (projec-
tions from frontal lobe, hypothalamus, and amygdala on periaqueductal gray), 
resulting in higher oxidative stress and consequent dysregulation of pain modula-
tion [12]. This process may further lower the pain threshold for developing new 
attacks, leading to a possible conversion on CM [9]. Particularly, according to neu-
roimaging studies, CM patients have a more distinct dysfunction of the pain inhibi-
tory network and an increased sensitization of the central pain pathways. It is still 
questionable if these brain alterations are specific biomarkers that predispose EM 
patients to convert on CM state or just a reflection of maladaptive and/or adaptive 
responses to the increasing migraine frequency [13].

 CM and Quality of Life

CM is not life-threatening, but it is quality of life-threatening. For many patients, 
the persistence of pain and the recurrence of attacks are the things that make it so 
difficult to live with. CM can greatly disrupt and restrict a sufferer’s working and 
social life and has a pervasive effect on daily activities and also on workplace activi-
ties. It is small wonder that many CM sufferers feel that they are discriminated 
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against at work. They may fail to achieve promotion, or in extreme cases, may risk 
losing their job because of their migraine. From the point of view of the employer, 
one of the most disturbing aspects of CM is the persistence of attacks and duration 
of pain. With many illnesses, an employer may be able to plan ahead, for example, 
if a staff member is going to be off for a certain period due to a scheduled operation. 
In contrast, someone affected by CM may be perceived as an unreliable employee 
due to both the number of days that a person is ineffective and the number of days 
he actually loses due to the continuous and intractable pain. The reduction in work 
productivity may be assessed in terms of presenteeism (hours or days in which 
patients affected by CM worked less productively due to migraine. Patients stay on 
the workplace but work at a lower level due to headaches) and absenteeism (loss of 
paid work days, in this situation patients affected by migraine avoid a full day of 
work due to headaches). The negative effect on paid work gives the reason on the 
high indirect cost of CM: 70% of the total cost per individual per year is represented 
by productivity loss [14]. The Headwork questionnaire is a specific tool developed 
to measure work-related disability in patients with EM and CM without regard to 
the use of medications. This questionnaire takes into account migraineurs work- 
related disability on different levels, considering not only the specific tasks that 
could be reduced by migraine pain, but also on peculiar features of the workplace 
environment that contribute to disability at work [15].

 Treatment of Chronic Migraine

The aim of treatment of CM is the prevention of migraine attacks. The standard 
first-line pharmacological treatments include both neuromodulant (such as topira-
mate and sodium valproate) and botulinum––neurotoxin A. Nonpharmacological 
therapies such as occipital nerve stimulation and electric supraorbital stimulation 
have also been used in small clinical trials. Recently, a new class of drugs (anti- 
CGRP/R antibodies) is proving very promising for CM prophylaxis in several clini-
cal trials [16].

 Topiramate

According to Italian treatment guidelines, topiramate has the highest level of rec-
ommendation for the prophylactic treatment of CM patients [17]. The putative 
activity is possibly due to an inhibition of neuronal hyperexcitability. In two large 
randomized controlled trials, topiramate reduced headache days versus placebo in 
CM patients. Furthermore, topiramate is cost-effective and noninvasive. Topiramate 
is relatively well-tolerated: Adverse events commonly associated include fatigue, 
nausea, paresthesia, concentration, and memory disturbances [12]. In rare cases, 
severe psychological adverse events were reported, such as aggravation of 
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depressive symptoms. Given this specific peculiarity, considering the significant 
comorbidity rates of depression and CM, it might not be the first-line drug in CM 
patients with comorbid mood disturbances [5].

 Onabotulinum Toxin/A (OBT-A)

Up to now, OBT-A (formulation of botulin toxin A administered to at least 31 injec-
tion sites across seven head and neck muscles, every 12 weeks) is the only treatment 
specifically approved for the treatment of CM [18]. The putative pharmacological 
activity is due to the prevention of central sensitization, inhibiting the release of 
CGRP from peripheral nociceptive neuron, interfering with TRP channels. OBT-A 
has been shown to reduce total headache days in CM patients, with or without MOE, 
according to a standardized scheme (PREEMPT-scheme). Treatment efficacy was 
observed at 24 and 56  weeks. Therapy was generally well-tolerated: The only 
adverse events were pain, swelling, and bruising in the site of injection [16].

 Anti-CGRP/R Monoclonal Antibodies

Anti-CGRP/R monoclonal antibodies are macromolecules that bind to the CGRP 
ligand or its receptor neutralizing the effects of excessive CGRP released in the tri-
geminal sensory nerve fibers during migraine attacks [19]. CGRP is a member of 
the calcitonin family of peptides (37-amino acids neuropeptide), which in humans 
exists in two forms, alpha and beta. CGRP is a pro-inflammatory vasodilating mol-
ecule involved in central and peripheral pathophysiological events in migraine. 
Seminal studies showed that CGRP levels increase in jugular venous blood during 
migraine attacks and are elevated interictally in the peripheral circulation in patients 
with both EM and CM [11]. Monoclonal antibodies are made from living cells or 
organisms, have high molecular weight, have long half-life, and are catabolized 
bypassing liver metabolism (degraded to peptides or amino acids). Studies of mono-
clonal antibodies as prophylaxis therapy for CM have shown efficacy in randomized 
controlled trials. Three anti-CGRP antibodies are approved in the USA and Europe 
for the prophylactic treatment of CM: erenumab, which targets the CGRP receptor, 
and fremanezumab and galcanezumab, which targets the CGRP ligand. They are all 
administered once a month subcutaneously, or once every three months for freman-
ezumab. The results of clinical trials showed the efficacy and safety (mild-to- 
moderate injection site reactions) of anti-CGRP/R monoclonal antibodies as 
prophylactic therapy in patients with CM, with an observed treatment effect within 
4 weeks after the initial dose [16].

Last but not least, we have to consider that there is an aspect of CM that is almost 
impossible to quantify: It is the fear, the guilt, and the despair that is frequently 
admitted by migraineurs when at least they feel able to talk about it. For this reason, 
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we should rediscover the value of empathy and re-establish therapeutic alliances, 
but more importantly we should enhance doctors who know how not only to employ 
technical devices or drugs but also to approach human beings, both the patients, and 
who look after them, through a highly emotional process of integration. In this 
respect, the humanistic education of the doctor needs to surface as a key value in a 
kind of medicine where the psychological approach has a creative and active role, 
both in practice and culturally.

Comorbidities of Chronic Migraine 

 1. Psychiatric comorbidities

 (a) Depression
 (b) Bipolar disorders
 (c) Anxiety
 (d) Chronic pain and fibromyalgia

 2. General comorbidities (somatic)

 (e) Hypertension
 (f) Stroke and cerebrovascular events
 (g) Asthma
 (h) Allergies
 (i) Sinusitis and bronchitis.

 Sexuality and Quality of Life

It is known that migraine, as a chronic condition observed mainly in women, nega-
tively affects the quality of life [20] and sexual function [21]. Several studies have 
investigated the relationship between migraine and sexual function.

On the other hand, however, some authors have suggested that migraine sufferers 
report higher levels of sexual desire than those with tension-type headache.

Depression and anxiety would appear to be heightened in migraine sufferers [22] 
while also causing handicap in many areas of life [23].

A sample of 50 women were referred to the migraine center of the Department 
of Neurology, School of Medicine, Acibadem University, between May 2011 
and May 2012. Only female patients were selected, due to their predominant 
demand for outpatient consultation. The diagnosis of migraine with or without 
aura was confirmed by two specialists in neurology, in accordance with the sec-
ond edition of the International Headache Society (IHS) International 
Classification of Headache Disorders (ICHD-II) of 2004 [24]. To be eligible for 
the study, patients had to be between 18 and 50  years old, with a history of 
migraine for at least 6 months, and be in a sexual relationship during the previ-
ous 6 months.
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Patients with tension-type headache, diabetes mellitus, or hypertension and 
patients who were pregnant, lactating, or postmenopausal were excluded.

The socio-demographic data request questionnaires, Migraine Disability Rating 
Scale (MIDAS) [25], Female Sexual Function Index (FSFI) [26], Beck Depression 
Inventory (BDI) [27], and Beck Anxiety Inventory (BAI) [28] were used for 
self-assessment.

The Results?
The mean age of the patients at the time of the study visit was 31.9 (6.5) years, 

90% of the participants had been married for approximately 8.1 (6.3) years, and 
50% of them had a child. The majority of patients (90%) had a diagnosis of migraine 
without aura with a mean duration of 7.2 (4.8) years. The mean Migraine Disability 
Rating Scale (MIDAS) score was 19.3 (12.8), and in 40%, the disability was severe.

Sixty percent of patients had mild, moderate, or severe depression; the mean 
score was 16.3.

Furthermore, 45 women reported low sexual function. The other scores were as 
follows: desire 3.4 (1.0), arousal 4.0 (1.3), orgasm 4.2 (1.4), satisfaction 4.5 (1.5), 
and pain 4.9 (1.6) on a low mean score [28].

From these results, there appears to be no clear correlation between migraine and 
sexual dysfunction. However, in a recent study by Bestepe et  al. [29] using the 
Arizona Sexual Experiences Scale (ASEX), patients with migraine reported higher 
rates of sexual dysfunction than healthy patients but lower rates than patients with 
tension-type headache. No relationship between sexuality and migraine frequency, 
severity, or duration was reported.

However, a well-established relationship between migraine, depression, and 
anxiety has been confirmed [30].

Randolph et al. [31] conducted an interesting study on the quality of questions to 
ask migraine patients: 85 patients, 71 females (83.5%), and 14 males (16.5%). 
Using the 2004 International Headache Society criteria for migraine, the following 
questions were asked, “Does light bother you during a headache?” If the answer was 
“no,” subjects were then asked, “during a headache, would you prefer to be in sun-
light or in a dark room?” “Does noise bother you during a headache?” If the answer 
was “no,” subjects were then asked, “during a headache, would you rather be in a 
room with loud music or a quiet room?”

Strangely enough, most of those concerned initially denied there and then any 
photophobia and phonophobia, whereas following further questions 93% of patients 
responded in the affirmative. This led scholars to recommend detailed diagnoses 
and multiple questions on the same topics.

There is more.
Reviewing the literature, we notice the study by Kucukdurmaz et al. [32], which 

aimed to determine the incidence of risk factors associated with sexual function and 
distress in premenopausal women with migraine. Sixty-nine women diagnosed with 
migraine were included. Sexual function and distress were assessed by the Female 
Sexual Function Index (FSFI) and the revised Female Sexual Distress Scale 
(FSDS-R), respectively. Depression and anxiety were studied using the Hospital 
Depression and Anxiety Scale (HADS). Migraine-related disability was assessed by 
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the Migraine Disability Rating Scale (MIDAS), and mean pain severity was deter-
mined by the visual analog scale (VAS). Fifty-five women reported sexual dysfunc-
tion. Underlying this was found to be a very high index of depression.

Therefore, the diagnosis of migraine should be conducted jointly by a team: 
neurologist, sexologist, psychiatrist, and physiatrists, especially with respect to the 
practice of breathing and relaxation.

Relaxation and Yoga in the Treatment of Migraine.

What Then of the Dizziness Associated with Migraine? Teggi et al. [33] evalu-
ated the prevalence of vertigo in a population of 2672 patients diagnosed with head-
aches, which were hemicranial, pulsatile, phonophobia, and photophobia-associated 
and worsened on exertion. Patients were asked to respond to a questionnaire; demo-
graphic data and previous dizziness and/or vertigo were addressed in the first part. 
The mean age of the sample was 48.3 ± 15 years, and 46.7% were male.

A total of 1077 (40.3%) subjects reported vertigo/dizziness during their lifetime, 
and the mean age of the first vertigo attack was 39.2 ± 15.4 years. In the second part, 
they were asked about the characteristics of vertigo (age of the first episode, rota-
tional vertigo, recurrent episodes, positional exacerbation, presence of cochlear 
symptoms) and lifetime presence of migraines. An effect regarding age and sex was 
demonstrated, with symptoms 4.4-fold higher in females and 1.8-fold higher in per-
sons older than 50 years. In the total sample of 2672 responders, 13.7% reported a 
spinning sensation, 26.3% relapsing episodes, 12.9% positional exacerbation, and 
4.8% cochlear symptoms; 34.8% reported headaches during their lifetime. Subjects 
who suffered from migraine had an increased rate of relapsing episodes, positional 
exacerbation, cochlear symptoms, and a lower age of onset of the first episode of 
dizziness/vertigo.

In contrast, Pacor et al. [34] conducted a study on the frequency of migraine and 
an adverse reaction to foods. Migraine was present in 41 of 300 patients (13.6%). 38 
of these 41 subjects were treated with an elimination diet; 25 (65.7%) achieved 
significant improvement. In a further study on the same subject, 24 patients were 
affected by food intolerance and only one by food allergy. The remaining 13 sub-
jects with migraine were subsequently subjected to pharmacological treatment.

 Conclusion

Wanting to extend clinical research, it emerges that migraine and multiple sclerosis 
(MS) are two neurological disorders that affect different aspects of women. Sexual 
function is one of the comorbidities that are not well considered in these cases. 
Some recent studies have evaluated sexual function in women suffering from 
migraine or MS. Eighty-six married migraine patients and 86 married MS cases of 
the same age were asked to complete valid and reliable Beck Depression Inventory 
(BDI) and FSFI (Female Sexual Function Index) questionnaires. The BDI score was 
higher in women with migraine than in MS cases, and BDI scores in both groups 
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were high in cases with sexual dysfunction. The BDI score was significantly corre-
lated with the total FSFI and its subscales in both groups. Multiple linear regression 
analysis between FSFI as dependent variable and age, BDI, and education level as 
independent variables showed that age and BDI were independent predictors of 
FSFI in both groups. Sexual dysfunction should be considered in women with MS 
or migraine.
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Sleep Disorders

Luigi Ferini-Strambi, Maria Salsone, and Elena Vittoria Longhi

 Introduction

Sleep is a complex and fascinating phenomenon occurring in all known animal spe-
cies. It is critical to health, especially for memory consolidation [1]. Two different 
sleep states are known, rapid eye movement (REM) sleep and non-REM sleep, 
which in turn is divided into three stages (so-called N1–N3). Briefly, brain waves 
become slower and more synchronized in the progression from the NREM stages: 
N1 is considered the stage of transition between wake and sleep in which it is pos-
sible to experience “hypnic jerks,” signals of muscle relax; N2 is the stage in which 
we spend most of our sleep and is characterized by a specific pattern of electroen-
cephalogram (EEG) including sleep spindles and K-complexes; and finally, N3 
referred to as “deep” or “slow-wave” sleep differs mainly from the other two stages 
for the presence of delta waves on EEG recording. N3 is needed for an individual 
feeling of well-being and refreshment. During a typical night, sleep is characterized 
by the cyclic occurrence of REM and NREM forth at least four to five times [1]. 
Finally, several sleep characteristics should be considered in order to better define 
sleep health: (1) sleep duration, the total amount of sleep obtained per 24 h; (2) 
sleep continuity or efficiency, the ease of falling asleep and returning to sleep; (3) 
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timing, the placement of sleep within the 24-h day; (4) alertness/sleepiness, the abil-
ity to maintain attentive wakefulness; and (5) satisfaction/quality, the subjective 
assessment of “good” or “poor” sleep [2].

Sleep and urological medicine are two related entities and are not completely 
surprising for some reasons. First, sleep is an age-related phenomenon becoming 
more fragmented and with more night-time awakenings over time, and thus, dis-
turbed sleep may occur in subjects with other age-related diseases such as urologi-
cal disorders. Most middle-aged and older subjects frequently experience changes 
in their sexual health as a consequence of the natural aging process and those 
changes can lead to manifest dysfunctions including erectile dysfunction (ED), 
decreased libido, loss of pubic and body hair, and impaired orgasmic and ejacula-
tory function. Second, sleep is crucial for the circadian rhythm of testosterone secre-
tion, being strongly dependent on REM sleep. Indeed, nocturnal testosterone starts 
to rise at sleep onset reaching a peak during the first REM sleep cycle. Thus, it is 
possible to speculate that insufficient/fragmented sleep or sleep disruption could 
influence testosterone secretion. In line with this, accumulating pieces of evidence 
have demonstrated that sleep is disrupted in ED populations. In this context, sleep 
disorders may be also considered potential risk factors for the development of sex-
ual or urological dysfunctions.

This chapter opens with a brief presentation of the most frequent sleep disorders 
such as obstructive sleep apnea, insomnia disorder, and restless legs syndrome, 
including clinical presentation followed by a focus on the main sexual dysfunctions 
occurring in these disorders. This approach could be of clinical relevance, since 
sleep disorders negatively affect the quality of life of patients with sexual dysfunc-
tions, and they are usually associated with a greater risk of developing cognitive 
decline. Thus, early detection of sleep disorders in these patients could offer several 
advantages. Pharmacological and non-pharmacological treatments might have ben-
efits for urological patients with sleep disturbances by reducing the impact of sleep 
disturbances not only on the pathology but also by improving the quality of life for 
both patients and their carers.

 Sleep Disorders and Sexual Dysfunction

 Obstructive Sleep Apnea

Obstructive sleep apnea (OSA) is the most common sleep-related breathing disor-
der. It is a chronic disorder characterized by repetitive collapse of the upper airway 
during sleep resulting in increased arousals, sleep fragmentation, and decreased 
oxygenation [3]. The prevalence of OSA is strictly dependent on its gravity, ranging 
from 6% to 17% in the general population at ≥15 events/h apnea–hypopnea index 
(AHI) and shows a higher rate in men and increases with age [4]. Clinically, the 
most frequent symptoms reported by OSA patients are excessive daytime sleepiness 
(EDS), fatigue, and mood problems [5, 6]. In addition, these patients may exhibit 
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cognitive dysfunction with impairment in attention, memory, and executive func-
tions [7]. Thus, OSA has been associated with an increased risk for mild cognitive 
impairment and dementia in both cross-sectional and prospective observational 
studies [8]. Most studies have observed higher risk among those with more severe 
OSA, supporting the hypothesis that nocturnal hypoxia may be responsible for brain 
vascular changes [7, 9], while the presence of EDS may also contribute to neurocog-
nitive impairment in OSA patients [10]. Finally, robust neuroimaging evidence sug-
gests that OSA may accelerate amyloid deposition in the brain over time [11, 12]. 
Considering the higher prevalence of the disease and the clinical relevance of the 
symptoms, many researchers tried to develop simple and noninvasive tools for OSA 
screening. Indeed, screening and early diagnosis of OSA might be relevant because 
untreated OSA often presents severe consequences and complications of the dis-
ease. Full-night polysomnography (PSG) remains the gold standard procedure for 
OSA diagnosis [13] although it may present several limitations as the high expense 
and the inconvenience of an overnight sleep study. Continuous positive airway pres-
sure (CPAP) remains still now the most efficacious treatment for the complete reso-
lution of sleep apnea [14].

 Sexual Dysfunction in OSA

There is evidence that OSA and ED, a common disorder characterized by a consis-
tent inability to attain or maintain a penile erection, or both, sufficient for adequate 
sexual relations [15], are strictly related. Indeed, these two disorders often coexist, 
with about half of the male OSA population having ED and vice versa. This associa-
tion has been supported by epidemiological and clinical studies. Guilleminault 
et al., among the first, reported an increased prevalence of ED among a population 
of patients with OSA [16]. Moreover, studies conducted in sleep clinic populations 
described similar findings with an ED prevalence ranging between 41% and 80% 
[17]. In line with these findings, Chen et al. in a recent cross-sectional study found 
that ED incidence in OSA patients was 9.44-fold higher compared with non-OSA 
patients [18]. In addition, the severity of OSA could play a role to predict the devel-
opment of ED in these patients. In a Korean study, Shin et al. [19] investigated the 
correlation between OSA and ED, or disease-specific quality of life. They also ana-
lyzed specific PSG parameters in predicting ED in OSA patients. They found that 
ED was not associated with AHI, but it significantly correlated with decreased mini-
mum oxygen saturation. Moreover, when the cutoff values for the desaturation were 
set at 77%, the positive predictive ED in OSA value was equal to 89.9% [19].

The association between OSA and ED, however, remains until debatable since 
conflicting results have been also reported. Some authors [20], in a study on 70 
healthy married men aged 45–75 years and others [21] in a community study dwell-
ing men aged 67 years, found no association between these two disorders. Their 
results did not support the notion that sleep disorders may be involved in the 
increased prevalence of erectile impotence in healthy older individuals [20]. On the 
other hand, a recent systematic review and meta-analysis aimed to answer this 
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enigma [17]. Twenty-eight observational studies, 19 cross-sectional design studies, 
seven case–control studies, and two cohort studies were included. Interestingly, 
their results indicate that in patients without OSA, the risk of ED was significantly 
lower compared with patients with OSA [17]. Taken together, these findings indi-
cate that OSA may be associated with a higher risk of ED.

The underlying mechanism of interaction between OSA and ED remains until 
unknown. In the last years, three main theories have been proposed including (1) 
hormonal effect of testosterone (Fig. 1); (2) peripheral neuropathy due to hypox-
emia; and (3) vascular endothelial dysfunction [22]. Although the relationship 
between testosterone and OSA is really complicated, it has been reported that tes-
tosterone plays a crucial role in the pathogenesis of OSA.  Indeed, many studies 
found that OSA patients had lower serum testosterone, and there was a negative 
correlation between sleep parameters such as AHI, oxygen desaturation index, and 
testosterone level [22]. On the other hand, some authors [23] demonstrated that 
androgen treatment significantly increased the number of apneas in hypogonadal 
patients and others [24] that Marfan’s syndrome patients may have a worsened OSA 
after testosterone injection. Concerning the second hypothesis, some authors evalu-
ated the bulbocavernosus reflex and the somatosensory-evoked potentials of the 
pudendal nerve, the most widely established method of documenting pudendal neu-
ropathies as cause of impotence in OSA [25]. The bulbocavernosus reflex was 
altered in almost all OSA patients and those with altered reflex presented more 
severe condition characterized by a higher AHI, a higher percentage of sleep time 
spent with SaO2 <90%, and a lower daytime PaO2. In OSA, ED seems to be related 
to a peripheral nerve dysfunction probably due to nocturnal hypoxia [25]. Finally, 

Fig. 1 Hypothetical mechanisms linking sleep disorders to sexual dysfunctions. Schematic repre-
sentation of main sleep disorders causing a decrease in testosterone levels
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vascular endothelial dysfunction may be involved in the pathogenesis of ED in 
OSA, as demonstrated by the elevation of inflammatory markers such as interleukin 
(IL)-6 and IL-8 found in these patients [26]. These and other pieces of evidence sup-
port the hypothesis that endothelial dysfunction may be the common pathophysio-
logical mechanism linking OSA with both ED and cardiovascular complications [27].

Several longitudinal and cross-sectional studies investigated in OSA the effect of 
CPAP treatment on ED, although this remains until controversial. Among longitudi-
nal investigations, Budweiser et al. [28] evaluated whether CPAP therapy may have 
a long-term effect on sexual function including ED in OSA males. CPAP users expe-
rienced an improvement in overall sexual function and in low mean nocturnal oxygen 
saturation compared with CPAP non-user. Interestingly, results from a study assess-
ing the sexual functioning in male and female partners before and after CPAP therapy 
in OSA did not report the beneficial effect of CPAP on the patients but improved 
sexual function in women after their male partner underwent nasal CPAP also had 
psychological benefits [29]. Finally, a trial assessing the effect of 3 months of CPAP 
on cardiovascular risk in OSA patients with type 2 diabetes demonstrated that CPAP 
therapy improves somnolence and promotes exercise but that there is no direct ben-
efit for sexual function, in particular for total or free testosterone serum [30]. In a 
randomized trial of CPAP and vardenafil, the first-line therapy for ED, moderate-to-
severe OSA, and ED were randomized to 12 weeks of CPAP or sham CPAP and 
10 mg daily vardenafil or placebo in a two-by-two factorial design [31]. Their main 
results demonstrated that (1) CPAP increased the frequency of sleep- related erections 
and overall sexual satisfaction, but did not change erectile function or treatment or 
relationship satisfaction; (2) vardenafil did not alter erectile function or sleep-disor-
dered breathing, but did improve overall self-esteem and relationship satisfaction; (3) 
adherent CPAP improved erectile function, sexual desire, overall sexual, self-esteem, 
relationship, and treatment satisfaction, as well as sleepiness, and quality of life; and 
(4) adherent vardenafil use did not consistently change nocturnal erection quality. On 
this basis, the authors suggest that adherent CPAP or vardenafil use improves ED and 
quality of life [31]. Finally, a recent systematic review and meta-analysis clarified the 
anti-ED effect of CPAP and further compare the efficacy between CPAP, phosphodi-
esterase type 5 inhibitors, and combination therapy on erectile function in OSA con-
current ED.  Results showed that CPAP significantly ameliorated, especially total 
erectile events, moreover international index of erectile function score, and nocturnal 
penile rigidity, whereas no significant improvements have been reported in nocturnal 
penile tumescence circumference. These findings provided promising insights about 
CPAP-based ED treatment for OSA patients [32].

Finally, convergent evidence links OSA to nocturia, a common urological disor-
der in middle-aged and older patients defined as the need to wake up one or more 
times to void urine during sleep [33–36]. The biological mechanism underlying the 
pathogenesis of nocturia in OSA patients is related to an increase in circulating 
levels (both urine and plasma) of natriuretic peptide (ANP). Indeed, total urine out-
put, plasma ANP, and urine ANP excretion have been reported significantly higher 
among OSA subjects with higher AHI levels [37]. The increase in ANP levels might 
lead to the suppression of arginine vasopressin in these patients [22].
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In conclusion, other pieces of evidence support the close association between 
OSA and ED. In particular, OSA is associated with a higher risk of ED. Although 
crucial is the role of testosterone in the pathogenesis of ED in these patients, endo-
thelial dysfunction as a common mechanism to explain cardiovascular complica-
tions in both disorders is emerging. Preliminary longitudinal investigations suggest 
a beneficial effect of CPAP treatment on ED and quality of life. Further well- 
designed controlled clinical trials and longitudinal prospective studies are needed.

 Insomnia Disorder

Insomnia disorder (ID) is the most highly prevalent sleep disorder having a preva-
lence of about 7% in the European population [38]. Epidemiologic studies also 
suggest that overall about 30% to 35% of the population has at least one of the 
insomnia symptoms occasionally, and 9% to 10% of the population meets the diag-
nostic criteria for insomnia disorder [22, 39, 40]. ID is defined as a disorder of sleep 
initiation or maintenance, followed by a feeling of non-restorative sleep and several 
diurnal consequences ranging from occupational and social difficulties to cognitive 
impairment [3]. The diagnosis is based on the clinical evaluation of subjective 
symptoms in accordance with the fifth edition of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) and the third version of the International 
Classification of Sleep Disorder (ICSD-3) published criteria [3, 41], while PSG 
evaluation provides to exclude the presence of another sleep disorders. Notably, ID 
is also one of the most common mental disorders. It is also well documented that ID 
patients have an increased risk to develop depression and dementia, especially 
Alzheimer’s disease [42, 43]. It is emerging the hypothesis that ID is an umbrella of 
different clinical subtypes, each with its own specific multivariate profile of charac-
teristics, rather than a single clinical entity. A combination of indices of sleep qual-
ity and quantity associated with mental and physical health, childhood trauma, life 
events, fatigue, sleepiness, hyperarousal, hyperactivity, other sleep disorders, life-
time sleep history, chronotype, depression, anxiety, mood, quality of life, personal-
ity, happiness, worry, rumination, and others should be considered [44]. Since the 
clinical relevance of ID, a timely treatment is due. Cognitive-behavioral therapy for 
insomnia is recommended as the first-line treatment for this disorder in adults of 
any, whereas a pharmacological intervention can be offered if cognitive-behavioral 
therapy is not sufficiently effective or not available [45].

 Sexual Dysfunction in Insomnia Disorder

Sexual dysfunction is more common among older men, and insomnia has been 
reported as an independent risk factor related to sexual dysfunction, along with 
cardiovascular disease, diabetes, and depression [22]. A possible explanation for 
this phenomenon is that insomnia and insufficient sleep are strictly related to a 
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decrease in the level of testosterone levels [19, 46–48] (Fig. 1). This is not surpris-
ing, since as abovementioned, the nocturnal testosterone levels are strictly related to 
the REM sleep stage. Thus, it is possible to speculate that diurnal testosterone 
rhythm might be also a sleep-related phenomenon. In this context, some authors 
have reported that during fragmented sleep, nocturnal testosterone rise was observed 
only in subjects who showed REM episodes indicating that sleep-related rise in 
serum testosterone levels was linked with the appearance of first REM sleep [49]. 
Moreover, it has been also demonstrated that while sleep loss in the early part of the 
night does not affect testosterone levels, early awakening and wakefulness during 
the second part of the night reduce its morning circulating concentrations [50]. In 
line with this, Leproult R et al. investigated the effect of 1 week of sleep restriction 
on testosterone levels in young healthy men [51]. They found that daytime testoster-
one levels were decreased by 10% to 15% in a group of 10 healthy young men 
whose sleep was restricted to 5  h per night for eight nights [51]. Another study 
performed on 24 healthy young men with acute sleep loss found lowered salivary 
testosterone level (but not cortisol) reactive aggression [52]. By contrast, results 
from recent randomized controlled studies of short sleeper vs habitual sleep suggest 
that sleep restriction does not adversely affect plasma testosterone levels in healthy 
young men [53]. Contrasting results may be probably due to the methodological 
differences used to investigate the duration and timing of sleep.

In conclusion, insomnia could adversely affect the circadian level of serum tes-
tosterone causing sexual dysfunction. Confirmatory longitudinal studies should be 
performed in order to evaluate the influence of sleep duration and quality on testos-
terone concentrations over time.

 Restless Legs Syndrome

Restless legs syndrome (RLS) is a common sleep-related movement disorder char-
acterized by an urge to move the limbs frequently accompanied by uncomfortable 
and unpleasant sensations that are difficult to describe. Patients define their symp-
toms as burning, twitching, or pain in their lower limbs. However, in the most severe 
cases the symptomatology can be perceived also in the upper limbs [54]. It is com-
monly considered a disorder with a clear prevalence in females, but although lower 
in men, it affects approximately 4.1% to 7.6% of men [22]. The clinical onset of the 
disease has a circadian trend with a peak in the evening or at night and starts during 
period of rest or inactivity. Indeed, an exacerbation of unpleasant sensations is 
reported in those situations where immobility is forced such as driving, flying long 
distance, watching movies in theater, and attending business meetings. Patients may 
employ different strategies to alleviate the discomfort [54, 55]. Despite sleep mac-
rostructure and microstructure are significantly altered by the presence of periodic 
limb movement sleepiness is not universally reported by all patients [54, 56]. 
Although the exact pathogenesis remains until debated, two forms of RLS have 
been proposed: idiopathic or secondary occurs in comorbidity with other medical 
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conditions such as polyneuropathy, iron deficiency anemia, multiple sclerosis, 
hypertension, and cardiovascular diseases. As a chronic condition, RLS requires 
treatment in the long term. Different drugs in particular dopamine agonists have 
shown to have a good efficacy in reducing patients’ symptomatology and are con-
sidered first-line treatment, while alpha-2-delta agonists are recognized as a valid 
alternative [54, 57].

 Sexual Dysfunction in Restless Legs Syndrome

RLS and sexual dysfunction have similar pathophysiological features including 
autonomic dysfunction and dopamine deficiency. Thus, it is not surprising that these 
two conditions may coexist. Gao et al. examined whether men with RLS have a 
higher prevalence of ED. They found that men with RLS had a higher likelihood of 
concurrent ED, and the magnitude of the observed association was increased with a 
higher frequency of RLS symptoms. On this basis, they suggest that ED and RLS 
share common determinants [58]. In addition, a prospective study has been con-
ducted by Li Y et al., for examining whether RLS was associated with a higher risk 
of developing ED based on 6 years of follow-up. Results demonstrated that after 
adjustment for potential confounders, such as age, body mass index, smoking, phys-
ical activity, other sleep disorders, and snoring status, men with RLS were more 
likely to develop ED than those without the syndrome [59]. Not only ED, however, 
occurs in RLS patients. Kurt et al. found that premature ejaculation was more preva-
lent in RLS than in control patients while the rate of ED did not differ between the 
groups [60]. Sleepiness, anxiety, and sexual dysfunction have been reported in men 
hemodialysis patients with RLS [61]. Finally, men with RLS may exhibit also 
reduced libido and depression mood more often than controls [62] (Fig. 1). To date, 
there is no evidence about the efficacy of dopaminergic agents on ED or sexual 
dysfunction in men with RLS.

In conclusion, although there are only a few studies about RLS and sexual dys-
function, there is a convergence that RLS may be associated with these conditions, 
especially within ED.  Future research should be focused on the efficacy of RLS 
treatments on sexual dysfunctions in these patients.

 Conclusions and Future Directions

In conclusion, there is convergence supporting the relationship between sleep disor-
ders and sexual dysfunctions since disturbed sleep is frequently reported in these 
patients. Of note, it appears that some sleep disorders, in particular OSA, may be 
more likely associated with some specific sexual dysfunctions such as 
ED. Considering the clinical relevance of this research topic, we suggest that in 
addition to receiving a neurological evaluation, patients with sleep disorders must 
be also evaluated for sexual function. On the other hand, urologists should 
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investigate the impact and the contribution of sleep disorders on male sexual func-
tion and dysfunction in their patients. Finally, the research agenda should include 
further studies in a longitudinal prospective cohort for better characterizing the 
direction and the nature of the relationship between sleep disorders and sexual dys-
functions and the establishment of new biomarkers. Additional research is also 
needed to elucidate the mechanisms underlying the pathogenesis of sexual dysfunc-
tion linked to sleep disorders and evaluate the efficacy of treatments for sleep disor-
ders in urological patients.

 Quality of Life and Sexuality

Pieces of evidence support the association between sleep disorders and sexual dys-
functions. The main biological link between these two conditions is related to the 
circadian secretion of testosterone. Indeed, nocturnal testosterone secretion is mod-
ulated by the sleep stages, starting to rise at sleep onset with a peak during the first 
REM sleep cycle. Thus, it is possible to speculate that sleep disorders could 
adversely affect serum testosterone levels. There is a convergence that sleep loss, 
especially during the second part of the night, in the early awakening, and wakeful-
ness, reduces its morning circulating concentrations. Considering the clinical rele-
vance of the association between sleep disorders and sexual dysfunctions, the 
objective of this chapter is to summarize and discuss the cross-sectional and longi-
tudinal studies on the main sleep disorders occurring in the most common urologi-
cal and sexual disorders. Obstructive sleep apnea is more likely associated with the 
development of erectile dysfunction (ED) and nocturia, insomnia disorder is fre-
quently concurrent with ED, and restless legs syndrome may often exhibit prema-
ture ejaculation and reduced libido. Emphasis is placed on the early detection of 
sleep disorders in urological patients in order to provide them with timely treatment 
for overall health. Although a beneficial effect of continuous positive airway pres-
sure treatment on sexual dysfunctions and quality of life has been also reported, 
confirmatory studies should be performed for evaluating the influence of sleep on 
testosterone concentrations over time and the efficacy of treatments. Conversely, 
caution should be considered in treating patients affected by sleep disorders with 
testosterone.

Among studies on sleep disorders, patients with sexsomnia are often mentioned.
These patients fill out the Paris Arousal Disorder Severity Scale (PADSS) and are 

monitored for 1–2 nights with video-polysomnography.
The most striking findings include seventeen patients (70.6% male, aged 

17–76 years) with sexsomnia and showed amnestic caressing of bedmate (n = 11), 
full sexual intercourse (n  =  8), masturbation (n  =  8), and spontaneous orgasm 
(n = 1). Sexual behaviors are more directed during sleep than during wakefulness 
(n = 12), leading to six sexual assaults, including intramarital rape (n = 3), assault 
of a family member (n = 2), rape of a friend (n = 1), and forensic consequences 
(n  =  2). In 47% of patients with sexsomnia, there was a history or current 
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occurrences of sleepwalking/night terrors. Patients with sexsomnia had more N3 
awakenings than matched healthy controls and the same amount as normal sleep-
walkers. Half of them presented evidence of cortico-cortical dissociation, including 
concomitant slow (mainly frontal) and fast (mainly temporal and occipital) electro-
encephalography (EEG) rhythms, with concomitant N3 penile erection in one case. 
Of 89 sleepwalkers, 10% had previous episodes of amnestic sexual behaviors, with 
a higher PADSS-A score and a trend of higher total PADSS score than the 80 sleep-
walkers without sexsomnia.

The male predominance of sexsomnia and the serious clinical and forensic con-
sequences are generally confirmed in these studies. The results suggest a continuum 
of regular sleepwalking, sleepwalking with occasional sexsomnia, and near- 
exclusive sexsomnia.Conflict of InterestsThe authors declare not to have commer-
cial or financial relationships that could represent as a potential conflicts of interest.
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Multiple Sclerosis

Maria Chiara Buscarinu, Giulia Pellicciari, Silvia Romano, Marco Salvetti, 
and Elena Vittoria Longhi

 Epidemiology and Pathogenesis

Multiple sclerosis (MS) is an immune-mediated inflammatory demyelinating disor-
der of the central nervous system (CNS) characterized by myelin and axonal dam-
age, which can affect both white and gray matters. The main pathologic hallmark of 
MS is the demyelinating plaque characterized by an immunologic response medi-
ated by CD8+ and CD4+ T cells and B cells, all contributing to the pathogenesis 
of MS [1].

The course of MS is highly variable and unpredictable. In most patients, the 
disease is initially characterized by episodes of reversible or partially reversible 
neurological deficits, often followed by progressive neurological impairment.

The prevalence of MS has increased progressively over time, particularly in 
women; to date, the number of subjects affected by MS is about 2.3 million world-
wide [2].

The reasons for this increase, similarly to its causes, remain unclear. Probably, 
we are dealing with changes in environmental exposures since the increase seems to 
be too fast to be attributable to heritable factors  [3]. Some possible explanations are 
the availability of more advanced imaging techniques [4] or changes in lifestyle, 
such as lack of vitamin D [5], obesity, and increased smoking [6].

Prevalence studies have shown a different geographic distribution characterized 
by distinct areas of disease frequency related to latitude (high-, medium-, and low- 
risk areas) [7], and it is generally accepted that the prevalence of MS tends to 
increase with increasing distance from the equator (Northern Europe is more 
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affected than the Eastern countries). Italy is considered among the high-risk coun-
tries for MS, with the primacy of Sardinia, which has a prevalence of 299 cases per 
100,000 inhabitants, against the figure referring to the rest of the peninsula signifi-
cantly lower (179 cases per 100,000) [8].

MS is commonly diagnosed between 20 years and 40 years of age although it can 
affect younger and older individuals. Pediatric MS typically presents a favorable 
short-term prognosis but a higher probability (more than 50%) of developing a sec-
ondary progressive form after the age of 30 years [9].

Similar to other autoimmune diseases, MS is more prevalent in women than in 
men with a prevalence ratio increasing from 2.3 to 3.5:1 in the last decades [10, 11].

Many studies have attempted to analyze the genetic aspects of this disease. MS 
is characterized by some degree of familiarity; the risk in second-degree relatives 
with 25% genetic similarity is 1–2%, whereas in third-degree relatives with 12.5% 
genetic similarity, this risk is less than 1% [12]. Studies on monozygotic twins have 
confirmed concordance values from 10% to 31%, which are about six times the 
concordance rate in dizygotic twins (2.5–5%) [13, 14].

The role of MHC alleles is well known [15, 16], and a susceptibility linked to the 
DR15 and DQ6 haplotypes and the corresponding DRB1 * 1501, DRB5 * 0101, 
DQA1 * 0102 and * 0602, and DQB2 genotypes has been reported [17].

Through genome-wide association studies (GWAS), several new MS susceptibil-
ity loci have been identified related to the immune response and microglia biology 
[18]. However, genes alone are not sufficient to determine pathology.

Chronic infections due to herpes viruses, the neurotrophic human herpes virus 6 
(HHV6) [19] and lymphotropic Epstein–Barr virus (EBV) [20], or autoimmune 
processes due to infection [21] have long been studied among the most important 
environmental factors.

EBV infection, which affects about 95% of the population [22], seems to be a 
risk factor when contracted in old age and in typical adolescent age, associated with 
mononucleosis as a clinical manifestation. Moreover, an anatomopathological study 
has shown the presence of EBV-infected B cells in lymphoid follicle-like structures 
in the cerebral meninges of some MS patients suggesting a correlation among the 
reactivation of the virus in the follicles, acute inflammation, and relapses [23].

Recently, using a “candidate interactome” approach, an interaction between 
disease- associated genetic variants and EBV proteins with a potential role in MS 
etiology has been highlighted. EBV infection can be considered a necessary condi-
tion, but in itself not sufficient to cause the disease. Multiple exogenous and endog-
enous viral factors are been described as potentially able to affect the etiopathogenesis 
of MS as genes coding for immune system components, related to antiviral response, 
or allelic variants of genes that encode a viral protein known as EBNA2 [24].

Among the environmental factors, smoking, vitamin D deficiency, diet, and 
exposure to UV radiations have been described as factors involved in MS onset and/
or progression [25].

Vitamin D deficiency has been correlated with a greater risk for 
MS. Cholecalciferol performs multiple functions on our body such as maintaining 
calcium homeostasis, regenerating myelin, and regulating the immune system [26].
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Cigarette smoking has been demonstrated to increase the risk of MS approxi-
mately 50% [27]. Over the past 10 years, also obesity has been highly emphasized 
as a modifiable risk factor for MS. Adolescent patients with a BMI greater than 27 
present an increased risk of two to three times that of their normal-weight peers. Not 
only is obesity taken into account, but also being overweight. There is, however, an 
important difference: Obesity is associated with an increased probability of onset of 
MS in children [28].

In conclusion, researchers agree that gene–environment interactions, together 
with stochastic events, play the most important role in MS etiology [29, 30].

 Clinical Presentation

Clinical features both in terms of onset of disease and in terms of short-and long- 
term evolution are highly variable across patients. Due to the random and wide 
spatial distribution of lesions, MS can result in symptoms and signs of CNS involve-
ment in all functional systems, although some symptoms are common and others 
are rare. Typical symptoms include optic neuritis, brainstem syndromes such as 
internuclear ophthalmoplegia, diplopia and dysarthria, cerebellar syndromes, and 
transverse myelitis.

Pyramidal impairment, with paresis or plegia, and sensory involvement with par-
aesthesia, pallesthesia, sensory ataxia, and Lhermitte signs are very common. 
Autonomic functions (urinary dysfunction and sexual and gastrointestinal disorders) 
can also be impaired in about 90% of patients significantly affecting the quality of 
life. The most frequent and most disabling symptom is fatigue, which can be defined 
as an overwhelming sense of tiredness, lack of strength, and energy compared to the 
level of activity exercised. Cognitive and psychological disorders are frequently 
reported. Some mood disorders occur more often in people with MS than in the gen-
eral population, and this predisposition might be due to a complex interaction of fac-
tors, which include the disease course, genetic predisposition, and life events leading 
to a sense of loss and grief. Cognitive impairment occurs in 40–65% of MS patients, 
typically involving complex attention, information processing speed, (episodic) 
memory, and executive functions, and often emerges early in disease, but impairment 
is more prevalent and may differ qualitatively among persons with progressive forms.

Other less frequent symptoms are paroxysmal disorders, epileptic manifesta-
tions, and trigeminal neuralgia.

There are no specific tests for MS, and the diagnosis often relies on a careful 
medical history, a neurologic examination, and various tests including magnetic 
resonance imaging (MRI) of the brain and spinal cord and cerebrospinal fluid (CSF) 
analysis for ruling out other conditions that might produce similar signs and 
symptoms.

The specific changes in CSF are the detection of oligoclonal bands (OCB), which 
occur in the vast majority of MS patients. A lack of OCB can represent a red flag 
leading to consider possible alternative diagnoses [31].
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On the MRI, there could be an involvement of a single anatomical region, as 
presented by a monofocal attack, or the involvement may consist of more than one 
anatomical CNS region as described in multifocal attacks. MRI is used not only as 
a diagnosis tool, but it is also fundamental to estimate lesion load, disease activity 
(scans with gadolinium), atrophy, and axonal loss, as well as to follow their 
progression.

However, the Revised McDonald Criteria published in 2018 include specific 
guidelines for using MRI and CSF analysis to speed the diagnostic process (Table 1) 
[32], and clinical experience is often necessary for approaching MS diagnosis, for 
example, when distinguishing a noninflammatory optic neuropathy or myelopathy 
from optic neuritis or myelitis may be challenging.

Based on the clinical course, it is possible to identify four subtypes [33]:

 1. Relapsing–Remitting MS (RRMS): It is the most common form, affecting more 
than 50% of MS patients. It is characterized by relapses followed by full or par-
tial recovery of impaired functions, with a stable course and lack of progression 
during periods between relapses.

 2. Secondary Progressive MS (SPMS): It may develop in some patients with relaps-
ing–remitting disease. The disease course continues to worsen with or without 
periods of remission or leveling off of symptom severity (plateaus). For many 
patients, treatment with disease-modifying agents helps delay such 
progression.

 3. Primary Progressive MS (PPMS): It affects approximately 10% of MS patients. 
Symptoms worsen gradually from the beginning. There are no relapses or remis-

Table 1 Revised McDonald criteria for the diagnosis of multiple sclerosis

Clinical presentation Additional data needed for diagnosis

≥2 clinical attacks and objective evidence 
of ≥2 lesions

None

≥2 clinical attacks and objective evidence 
of 1 lesion

DIS: An additional attack implicating a different 
CNS site OR by MRIa

1 clinical attack and objective clinical 
evidence of ≥2 lesions

DIT: An additional clinical attack OR by MRIb

OR
CSF-specific oligoclonal bands

1 clinical attack and objective evidence of 
1 lesion

DIS: An additional clinical attack implicating a 
different CNS site OR by MRIa

OR
DIT: An additional clinical attack OR by MRIb

OR
CSF-specific oligoclonal bands

Adapted from Thompson et al. [32]
CNS central nervous system, CSF cerebrospinal fluid, DIS disseminated in space, DIT dissemi-
nated in time, MRI magnetic resonance imaging
aDIS by MRI: new lesions on follow-up imaging or both gadolinium-enhancing and non- enhancing 
lesions on single MRI
bDIS by MRI: ≥1 symptomatic or asymptomatic lesion in ≥2 areas including cortical/juxtacortical, 
periventricular, infratentorial, or spinal
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sions, but there may be occasional plateaus. This form of MS shows a poor or no 
response to the drugs typically used to treat the disease.

 4. Progressive-Relapsing MS: It is a rare form, affecting fewer than 5% of patients. 
It is progressive from the onset, with intermittent flare-ups of worsening symp-
toms along the way. There are no periods of remission.

Other rare phenotypes are the clinically isolated syndrome (CIS) and the radio-
logically isolated syndrome (RIS). CIS is defined as the first clinical manifestation 
of a demyelinating inflammatory disease, which could be MS, but still does not 
meet the diagnostic criteria of temporal dissemination. More complex is RIS, which 
is defined as the occasional finding, during an imaging examination performed for 
another purpose, of a finding suggestive of demyelination on an inflammatory basis 
in the absence of signs or symptoms of any kind [34]. RIS has never been consid-
ered a subtype of MS since it does not meet the clinical criteria for diagnosis. 
However, diagnostic suspicion can reasonably arise when the lesions found have 
morphology and localization strongly suggestive of disease.

 Therapy

Currently, there is no cure that can achieve a complete recovery for MS.
Clinical management should take into account three different aims:

• To treat acute exacerbations.
• To decrease the number and severity of relapses, to decrease progression, and to 

prevent/minimize neuronal damage (disease-modifying therapies, DMTs).
• To prevent and/or treat complications due to MS and to preserve quality of life 

(QoL) (symptomatic treatment).

Treatment of acute relapses is based on the use of high-dose corticosteroids 
(methylprednisolone 1  g/day IV from 3 to 5  days). This treatment has few side 
effects and is effective in promoting the recovery of neurological deficits if promptly 
initiated. If the treatment with glucocorticoids does not have the expected efficacy, 
plasmapheresis can be used (off-label), the benefits of which would derive from the 
elimination of humoral factors and pathogenic plasma factors such as antibodies, 
complement factors, and cytokines.

In the last years, due to a greater understanding of MS physiopathology, the 
therapeutic scenario of DMT has changed quite radically, impacting disease sever-
ity [35] (Table 2).

DMTs are able to reduce the frequency and severity of relapses and consequently 
long-term disability. There are currently several drugs approved by the Food and 
Drug Administration (FDA):

• Injective therapies (interferons or glatiramer acetate) for RRMS patient with 
mild/moderate disease activity.

• Infusion therapies (natalizumab, ocrelizumab, and alemtuzumab) for patients 
with more active disease or aggressive form.
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Table 2 MS treatment

Generic name/
brand name Recommended dose Indication

Injectable drugs

Interferon beta-1b/
Betaseron or 
Extavia

250 mcg SC every other day RR MS 
(including CIS)

Interferon beta-1a/
AVONEX

30 mcg IM once weekly RR MS 
(including CIS)

Interferon beta-1a/
Rebif

22–44 mcg SC TIW RR MS

Interferon beta-1b/
Extavia

250 mcg SC every other day RR MS 
(including CIS)

Peg-INF beta-1b/
PLEGRIDY

125 mcg SC every other day RR MS

Glatiramer acetate/
Copaxone or 
Copemyl

20 mg SC once daily
40 mg SC TIW

RR MS

Orally administered drugs

Fingolimod/
Gilenya

0.5 mg once RR MS

Dimethyl 
fumarate/
TECFIDERA

120 mg BID for 1 week; then 240 mg BID RR MS

Teriflunomide/
AUBAGIO

7 mg or 14 mg once daily RR MS

Cladribine/
Mavenclad

3.5 mg/kg body weight over 2 years, administered as 1 
treatment course of 1.75 mg/kg per year. Each 
treatment course consists of 2 treatment weeks, one at 
the beginning of the first month and one at the 
beginning of the second month of the respective 
treatment year

RR MS

Siponimod/
MAYZENT

2 mg once RR and SPMS

Injectable drugs

Natalizumab/
TYSABRI

300 mg IV infusion every 4 weeks RR MS

Alemtuzumab/
Lemtrada

First year: 12 mg IV infusion on 5 consecutive days
Second year: 12 mg IV infusion for 3 consecutive days

RR MS in 
patients with poor 
response to ≥2 
previous DMTs

Ocrelizumab/
OCREVUS

Start dose: 300 mg IV infusion, followed by a second 
300 mg IV infusion 2 weeks latersubsequent dose: 
600 mg IV infusion every 6 months

RR or PP MS

BID twice daily, CIS clinically isolated syndrome, MT disease-modifying therapy, IM intramuscu-
lar, IV intravenous, MS multiple sclerosis, SC subcutaneous, TIW three times weekly
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• Oral therapies for mild–moderate MS forms (dimethyl fumarate and terifluno-
mide) and for subjects with more aggressive forms (fingolimod, siponimod, and 
cladribine).

The choice of a specific agent should be individualized considering disease 
activity, comorbidities, risk factors, and patient preferences.

Considering non-pharmacological treatment, physical therapy and occupational 
therapy have been shown useful to decrease complications that arise from fatigue, 
weakness, and spasticity [36, 37]. Several studies have demonstrated that exercise 
has many positive benefits in MS patients including improved quality of life and 
sense of well-being and decreased depression [38, 39].

Various approaches to cognitive rehabilitation have been attempted in MS sub-
jects using both a traditional rehabilitation program performed by speech therapists 
and psychologists [40] and a computerized program of rehabilitation [41]. This sys-
tem is more interactive and seems to seriously help patients in the rehabilitation 
process [41, 42].

 Sexuality and Quality of Life

Patients with multiple sclerosis (MS) not only suffer from the consequences of 
acute attacks of the disease and its progression but also from residual symptoms 
associated with lesions in different areas of the brain and spinal cord. These patients 
can develop a wide range of problems including depression, tremors, sensory distur-
bances, visual disturbances, cognitive impairments, and depression. Sexual dys-
function (DS) is also one of the destructive manifestations of the disease that 
negatively affects the quality of life, mood regulation, and interpersonal relation-
ships; unfortunately, DS is often underreported. The prevalence of DS in MS 
patients is substantial, with reported rates modified from 50% to 73% in male 
patients and 45% to 70% in female patients [43–45].

Notably, the study by McCabe et al. [45] assessed the impact of symptom exac-
erbation among men and women with multiple sclerosis (MS) on sexuality and 
relationship satisfaction. A total of 321 individuals with MS (120 men, M 
age = 48.10 years; 201 women, M age = 45.78 years) and 239 individuals in the 
general population (79 men, M age = 53.93 years; 160 women, M age = 45.89 years) 
completed measures of relationship satisfaction and sexuality and then completed 
them again 18 months later. Results showed that both men and women with MS 
reported significantly higher levels of sexual dysfunction than the general popula-
tion. Women in all groups reported significantly higher levels of sexual dysfunction 
but also higher levels of sexual activity than men in each time period. They also 
reported significantly higher levels of sexual satisfaction at the 18-month follow-up. 
These results showed that men and women respond similarly to MS and that MS 
patients do not necessarily experience lower levels of sexual interaction or relation-
ship quality when they suffer an increase in their physical symptoms.
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In addition, a study by Miller et  al. [46] conducted at the Multiple Sclerosis 
Center, Carmel Medical Center, Technion–Israel Institute of Technology, Haifa, 
Israel, assessed the HRQOL of 215 outpatients with MS in their clinic using the 
MSQOL-54 and Fatigue Severity Scale (FSS) and that of 172 healthy controls using 
the SF-36 (a subset of the MSQOL-54). They then compared QOLs among MS 
subgroups defined by disability, gender, and occupation and calculated linear and 
nonlinear relationships between the level of disability as measured by the Expanded 
Disability Status Scale (EDSS) and MSQOL-54 dimensions.

The result was that the QOL of MS patients measured by SF-36 is lower than that 
of controls, especially with regard to the physical aspects of the disease. The rela-
tionship between physical disability, as measured by EDSS, and all 14 MSQOL-54 
and FSS dimensions appeared negative. Women would appear to be better able to 
“cope psychologically” with the debilitating aspects of MS.

In general, bladder, bowel, and sexual dysfunction are often neglected symptoms 
in patients with multiple sclerosis (MS) and may be associated with lower health- 
related quality of life (HRQoL). The objective of the study by Vitkova et al. [47] 
was to explore the association of bladder, bowel, and sexual dysfunction with 
HRQoL in patients with MS stratified by disease duration (≤5 and >5 years) and 
controlled for clinical and socio-demographic variables.

The study included 223 MS patients (mean age 38.9 ± 10.8 years, 67% female, 
mean EDSS 3.0  ±  1.5) who completed the Short-Form-36 Health Survey, the 
Bladder Control Scale, and the Bowel Control Scale. The Physical Component 
Summary (PCS) and the Mental Component Summary (MCS) of the SF36 were 
also used as dependent variables. It was found that bladder and sexual dysfunction 
were associated with lower HRQoL in MS patients even when MS had been diag-
nosed for a relatively short time.

 The Bladder, Urological Disease, and Sexual Dysfunction

Genitourinary dysfunction is also common in women with multiple sclerosis (MS), 
but few studies have evaluated the association between bladder and sexual dysfunc-
tion in these patients. Borello-France et al. [48] recruited 133 women with MS who 
completed questionnaires regarding general health status, bladder function, and 
sexual function. Results: 61% of the sample indicated that they had a problem with 
bladder control and 47% that their neurological problems interfered with their sex 
life. Over 70% of the sample reported becoming aroused and experiencing orgasm 
during sexual activity. Lack of a sexual partner and indication of bothersome neuro-
logical problems were the best predictors of sexual dysfunction. There was one 
unexpected result: Incontinent patients reported higher levels of orgasm than non- 
incontinent women.

A study by Borello-Francia et al. [48] recruited 133 women with MS who com-
pleted questionnaires regarding general health status, bladder function, and sexual 
function. Results: 61% of the sample indicated that they had a problem with bladder 
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control. 47% that their neurological problems interfered with their sex life. Over 70% 
of the sample reported becoming aroused and experiencing orgasm during sexual 
activity. Lack of a sexual partner and indication of bothersome neurological problems 
were the best predictors of sexual dysfunction. There was one unexpected result: 
Incontinent patients reported higher levels of orgasm than non- incontinent women.

An additional finding emerged from the research of Lew-Starowicz et al. [49]  
studying differences and similarities in male and female sexual response in a sample 
of 204 patients with MS. The questionnaires used included the International Index 
of Erectile Function, the Female Sexual Function Questionnaire, the Quality of 
Sexual Life Questionnaire, the Beck Depression Inventory, and the Expanded 
Disability Status Scale.

It was found that disease course and duration did not predict patients’ SF. Negative 
correlations were found for brainstem symptoms with orgasmic function and overall 
satisfaction in men and between cognitive functioning and the partner domain in 
women sufferers compared with their partners.

Interestingly, brainstem symptoms were proponents of arousal in women. More 
than half (52.1%) of patients reported depression. Mood disorders and depression 
negatively affected desire, erectile function, and overall satisfaction with sex life in 
men and with orgasm and sexual pleasure in women.

The main gender difference appeared to be decreased desire on SQoL in women 
with no such correlation in men. The negative evaluation of the relationship with the 
partner significantly influenced the domains of SF and SQoL in women and desire 
in men with MS.

How do partners of MS patients respond? Rosen’s [50] study started from clini-
cal experience: Patients with MS reported female sexual interest/excitement disor-
der (FSIAD) as well as depression and lower sexual and relationship satisfaction 
than healthy control subjects. Ninety-seven women and their partners (n = 97) and 
108 control couples were recruited. Both groups completed questionnaires on sex-
ual desire, sexual distress, sexual function, sexual satisfaction, sexual communica-
tion, relationship satisfaction, depression, and anxiety.

Partners of patients with MS and FSIAD reported sexual dysfunction (erectile 
dysfunction, premature ejaculation), hypoactive desire, and increased sexual dis-
tress [51].

That is not all. In these chronic diseases, partner relationships and affectivity can 
also be therapeutic or iatrogenic tools. In this sense, O’Connor et al. [52] studied the 
impact of neurological disease on marital relationship satisfaction.

Participants included 423 patients and 335 caregivers with motor neuron disease 
(MND), Huntington’s disease (HD), Parkinson’s disease, and multiple sclerosis (MS).

Results showed that patients and caregivers with MH had significantly lower 
levels of relationship satisfaction and sex life satisfaction than the other three dis-
ease groups. In addition, patients with MH indicated a significantly higher level of 
relational satisfaction than their caregivers. For patients with MS and MND, social 
support fueled relationship satisfaction, whereas for patients with Parkinson’s dis-
ease, social support and sex life satisfaction fueled marital relationship 
satisfaction.
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 Conclusion

Living with a multiple sclerosis (MS) patient challenges your relationship and the 
role of your partner. To this end, Relationship Matters (RM) is a relationship enrich-
ment program that integrates information and resources from the National Multiple 
Sclerosis Society with marriage counseling. The neurologist and the psychosexolo-
gist should interact to improve communication within the couple. The MS patient is 
of course the focus of attention in the course of treatment and in overcoming conse-
quent dysfunction. However, the partner is alone and the medical culture often over-
estimates the psychological and relational capacity. Often, the moments of crisis of 
the partner are also a cue to understanding feelings of inadequacy, failure, and anger. 
Supporting the couple and individuals is often a condition for increasing therapeutic 
compliance of the patient and complicity between the two [53].
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Alzheimer’s Disease

Lorenzo Pinessi and Elena Vittoria Longhi

Alzheimer’s disease is a dramatic pathological occurrence for the patient, his fam-
ily, caregivers and doctors.

It is worsening, practically unstoppable, and it is poorly responsive to the drugs 
available today; it seriously worsens the quality of life and reduces its duration.

It is not the only form of dementia, but the most common (about 40–50% of all 
dementias). Relatively infrequent (<1%) in 60-year-olds, it shows an exponential 
increase with age, reaching 25–30% in elderly subjects over 85  years old. The 
female sex is most affected and constitutes the greatest risk factor with age. Other 
risk factors are family history, head injuries, low folate and vitamin B12 levels, 
hyperhomocysteinaemia, arterial hypertension, diabetes and dyslipidaemia. Good 
education, physical and mental activity, moderate wine consumption and abundant 
quantities of fish in the diet are protective factors.

 Diagnosis

Early clinical and neuroradiological diagnosis is important for a correct therapeutic 
approach, especially useful in the initial stages of the disease in order to slow down 
its progression. In the late pre-terminal stages, Alzheimer’s disease is not clinically 
distinguishable from other dementias.

Often, these are mixed forms: Alzheimer’s disease (AD) associated with vascular 
dementia (VD) or frontotemporal dementia (FTD).
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Clinically, these three important and frequent forms of dementia are generally 
well differentiated in their initial stages, as already mentioned.

Brain magnetic resonance imaging (MRI) and the measurement of CSF bio-
markers (tau protein, phospho-tau and beta-amyloid) are an important diagnostic aid.

The neurological clinical characteristics of the appearance of the first symptoms, 
their severity and course, the presence of vascular risk factors, any familiarity, the 
patient’s behaviour (minimizes or does not memory deficits and behavioural altera-
tions), the presence of depressive psychiatric pathology (depressive pseudo- 
dementia), etc., almost always allow us, together with the anamnesis, to make a 
diagnosis of correct probability.

With the progressive increase in the population in old age due to the increase in 
life expectancy, Alzheimer’s disease (and other forms of dementia) constitutes one 
of the main social and health problems today and in the future.

The chances of presenting this pathology increase, as mentioned, with the pass-
ing of the years (70–80 years, late-onset form), even if there are cases of onset at an 
earlier age (50–60 years, early-onset form). We have to remember that the age of the 
first patient with dementia described by Alois Alzheimer was 51  years (Frau 
Auguste). Alzheimer and Italian Gaetano Perusini neuropathologists first described 
(1906, 1910) both the symptomatological characteristics and the neuropathological 
alterations present in the brain. Today, we know that several alterations are associ-
ated with Alzheimer’s disease: cerebral-cortical atrophy, amyloid senile plaques 
(however present in smaller numbers in senile brains), which accumulate diffusely 
outside the neurons, altering their functioning, being made up of extracellular fibrils 
of the Aβ42 protein and neurofibrillary tangles made up of intracellular aggregates 
of abnormal forms of the tau protein.

 Treatment

The brain areas most affected by the degenerative process are the hippocampus, the 
amygdala, the cingulate cortex, the frontal lobes and the cortical associative area.

Since the 1970s, studies in neurochemistry, neuropharmacology, neurogenetics 
and neuroimaging have greatly improved and deepened our knowledge on the 
pathogenesis, diagnostics and therapy of Alzheimer’s disease.

An “enormous” number of scientific publications on this subject have been pro-
duced and continued to be produced.

In 1976, a selective loss of cholinergic neurons in the brain was highlighted, 
which led to a reduction in cholinergic transmission with the consequent appear-
ance of cognitive and memory disorders typical of the disease. This discovery 
allows in fact the only therapeutic possibility used today, which consists precisely 
in enhancing the cholinergic transmission and increasing the availability of acetyl-
choline (ACh) in the synaptic space due to the effect of the inhibitory drugs of the 
enzyme acetylcholinesterase (AChEIs).

L. Pinessi and E. V. Longhi



303

However, the effectiveness of these drugs (donepezil, rivastigmine and galan-
tamine) is modest, although therapy started early is always recommended in order 
to obtain some results. They are generally well tolerated; undesirable side effects 
are represented by gastrointestinal and dysautonomic disorders; contraindications 
to use are cardiological (complete block of the left branch, sinus node disease) and 
pneumological (bronchial asthma).

Subsequently, the involvement of other neurotransmitters such as dopamine and 
serotonin was shown as glutamic acid. In particular, the excitotoxic glutamatergic 
dysregulation seems to be inhibited by memantine, with the indication for the latter 
in the moderate–severe phases of AD.

Clinically, Alzheimer’s disease begins in a subtle and insidious way, often scoto-
mized or denied by the patient. These are initial mnesic and modest cognitive defi-
cits (mild cognitive impairment, MCI) and mild behavioural and personality 
alterations.

Short-term memory is impaired with remote and autobiographical memory 
retention for at least a few years.

There are temporal–spatial abnormalities and disorientation, and praxis disor-
ders that were modest at first and then worsened. Autonomous life and speech are 
progressively reduced, as well as understanding, writing, reading and attention.

Delusions and hallucinations (atypical neuroleptics are useful), anxiety and 
depression, especially in the initial stages of the disease (SSRI drugs are useful) and 
alterations in the sleep-wake rhythm (night is mistaken for day and vice versa).

Finally, the patient becomes completely dependent on washing, dressing, eating, 
etc. The clinical picture worsens within a few years until the exitus (after 8–10 years 
from onset).

In addition to the aforementioned pharmacological interventions, unfortunately 
still not decisive today, there are some types of non-pharmacological interventions, 
summarized here as follows:

• Physical activity and motor rehabilitation. Rehabilitation and cognitive 
stimulation.

• Occupational therapy with interventions on daily activities.
• Information and psychological support aimed in particular at caregivers (rela-

tives and assistance staff, carers).
• Additional complementary interventions such as music therapy and aroma ther-

apy [1–11].

 Sexuality and Quality of Life

Hartmans et al. [12] reviewed the clinical studies published to date on the sexuality 
of patients diagnosed with Alzheimer’s disease. In particular, with regard to the 
association between sexual behaviour and cognitive functioning the results appeared 
discordant.

Alzheimer’s Disease



304

Derouesné et al. [13] showed that changes in sexual behaviour were not related 
to general cognitive functioning and duration of dementia, but to the severity of 
behavioural changes and limitations in daily activities perceived by the spouse. 
Ballard et al. [14] on the other hand found a trend towards an association between 
better general cognitive functioning and an ongoing sexual relationship.

Abnormal sexual behaviour such as hypersexuality is often reported by care-
givers. However, this behaviour seems rare in patients with dementia [15]. One 
study compared sexual changes in patients with Alzheimer’s disease and those 
with frontotemporal dementia (FTD) and found the same frequency of increased 
sexual desire in both conditions (8%) [16]. Other research on caregiver percep-
tions of the influence of dementia on sexuality in marriage showed that increased 
demand for sex was found in 5% of couples [17]. Reported inappropriate sexual 
behaviours are often the result of a failure to take into account spouses’ feelings 
and background sexual education (inhibited, influenced by religion, family back-
grounds, etc.).

A single study on dementia on erectile functioning showed impaired cognitive 
sequencing, forgetfulness and decline in decision-making ability to negatively influ-
ence sexual behaviour [18]. This negative influence on sexual behaviour could be 
explained by reduced frontal lobe activity.

Miller et al. [19] then evaluated weight gain, cravings for sweets/carbohydrates, 
hyposexuality and compulsions in frontal lobe dementia (FLD) compared to 
Alzheimer’s disease (AD). FLD is progressive dementia with a high rate of misdi-
agnosis, and therefore, better diagnostic criteria are needed for FLD.  Fourteen 
patients who met the research criteria for AD were compared with 14 with sus-
pected FLD.

 Hypersexuality

Caregivers were questioned about weight gain, sweet or carbohydrate preference, 
sexual desire and patient compulsions. Differences were compared with Fisher’s 
exact test.

 Comparative Results Showed

FLD versus AD: weight gain in patients with FLD was 64% (AD 7%), carbohydrate 
craving was 79% (versus 0%) and compulsive behaviour was 64% (versus 14%). In 
FLD, the first symptoms were often changes in diet or hyposexuality. Compulsions 
were more bizarre and severely disabling in FLD than in AD. Changes in diet, hypo-
sexuality and disabling compulsions were described as prominent early symptoms 
in FLD but not in AD.
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 Craving for Sweets

More recently, the study by De Giorgi et al. [20] has shown that in elderly patients 
with dementia, a combination of cognitive impairment, impaired judgement and 
personality changes is likely to contribute to changes in sexual attitude and behav-
iour. The most common alteration reported in people with dementia is apathy and 
indifference to sex [21]. However, inappropriate sexual behaviour (ISB), also known 
as sexually disinhibited behaviour or hypersexuality, has been consistently described 
in most dementia syndromes.

 What Do Scholars Mean by ISB?

The concept of ISB has developed over time, and one of the latest definitions appears 
in the study by De Medeiros et al. [22]: “ISB is specific sexual behavior character-
ized by an apparent loss of control or a search for intimacy that is out of place in the 
social context or directed toward the wrong goal; the behavior may not be sexual in 
its form, but rather in its suggestion”.

That is, ISB can be divided into conventional and nonparaphilic (sexual interest 
arises within socially and culturally accepted boundaries), versus unconventional 
and paraphilic (sexual arousal that deviates, involving, for example, children, ani-
mals and non-consenting persons) [23].

The study by Lyketsos et al. [24] shows that the overall prevalence of behav-
ioural and psychiatric symptoms of dementia is 50–80%; therefore, most people 
with dementia may manifest some of these symptoms. Reportedly, the occurrence 
of ISB in individuals with dementia ranges from 7% to 25%, with a higher preva-
lence in residents of skilled nursing facilities and in patients with more severe cog-
nitive impairment. [25] Physical manifestations appear to be more frequent in 
males, [26] whereas in women they appear to be more verbal.

In the light of all this, there is no doubt that ISB can be a threat to patients’ men-
tal and physical health; for example, repeated masturbation can cause genital trauma 
[27] or cause anxiety, distress and embarrassment in caregivers, often disrupting the 
continuity of care at home and leading to home confinement or institutionaliza-
tion. [28].

 Conclusion

The treatment of Alzheimer’s disease requires a systemic approach. It is not only the 
patient who suffers from the progression of the disease but the whole family: part-
ners and children. The aspect of care and protection of the person is only the begin-
ning of a daily relationship where it is difficult to decipher the behaviour of the 
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patient without giving an emotional (as well as clinical) meaning. Many partners 
feel overwhelmed by their partner’s IBS, disowning the man they had always known 
before the disease. In this case, the psychosexologist can be a valuable translator of 
the feelings of both the caregiver and the patient. There is no doubt that clinicians 
should be interested in these sometimes neglected issues, given that they are conse-
quent to the disease. In fact, each patient experiences the disease beyond the symp-
toms: sensitivity, character, personality and the life of the couple are additional 
filters to help understand the treatment and the individual.
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Sexuality and Traumatic Brain Injury

Anna Mazzucchi, Alessandra Redolfi, and Elena Vittoria Longhi

 Introduction

Traumatic brain injury (TBI) can lead to motor, cognitive and behavioural disorders 
that can affect psychological functioning not only for the patient [1, 2] but also for 
all families’ members [3–5]. For this reason and its epidemiological incidence, TBI 
is recognized as an international public health problem and it is defined as a silent 
epidemic [6].

Deficits resulting from head injury can also invalidate the possibility of estab-
lishing and maintaining interpersonal relationships, including those related to the 
affective sexual dimension. It is known that sexuality is a basic need of the human 
being and part of one’s personal identity. Sexuality influences thoughts and feelings, 
actions and interaction and, in sum, people’s mental and physical health [7]. Despite 
this, in a study by Moreno and colleagues [8], 72% of patients with TBI (n = 38) 
declared they almost never talked about sexuality with a health professional. Patients 
express the need for greater openness in dealing with the topic of sexuality on the 
clinical and relational level. A recent clinical guideline for patients with moderate 
and severe brain injury recommends the need to promote discussions on sexuality 
by medical health personnel [9]: less than 0.01% of all TBI studies evaluate sexual-
ity specifically [10].

To describe changes that can occur in patients’ affective and sexual life following 
a traumatic brain injury, it is necessary to understand the aspects that commonly 
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affect the different components of the correlated neurophysiological functions [11–
13]. Primary effects are directly related to the damages or dysfunctions of the cen-
tral nervous system produced by the trauma. These consequences may depend on 
the alterations of cortical and subcortical structures but also on the dysfunction of 
neurochemical system and the interference with hypothalamic and brainstem struc-
tures. Other effects are related to physical and neuropsychological changes that 
affect the expressions of sexual activity: i.e. the physical limitations to perform 
movements emblematic of lovemaking and/or the behavioural and cognitive 
involvement in sexuality manifestations. So, post-traumatic subjects could manifest 
a decrease in interest in sex activity, in sex drive, in sex appeal, in controlling 
impulses, in the quality of interactive behaviour with partner, etc. Lastly, other 
adverse effects could be consequence of psychosocial influences, such as changes in 
body image, loss of sexual identity, low self-confidence, depression and/or anxiety.

Studies involving TBI patients have shown the presence of sexual problems like 
decrease in sex drive [14–16], decrease in frequency of intercourse [15], erectile 
dysfunction [15, 17–20], low self-confidence [15, 16], declines in sex appeal [15] 
and deficits in the ability to form sexual images [16]. Ponsford and colleagues [21] 
asked a group of 208 moderate-to-severe TBI patients about the reason for changes 
in their sexual behaviour. TBI patients referred fatigue, decreased mobility, low 
confidence, diminished sex appeal and decreased ability to communicate, confirm-
ing how different effects of head trauma are actually interconnected. It is also well 
known that the significant changes occurring after a traumatic brain injury may also 
compromise a couple’s relationship [22, 23], leading to a decrease in the display of 
affection and cohesion [24], reduced communication [25] and less relational satis-
faction [24]. Bivona and colleagues [26] showed a reduction in desire and frequency 
of sexual activity in both TBI patients and partners and highlighted the possibility 
that these data reflect relational dysfunctions.

 Neuroanatomical, Neurophysiological and Neurochemical 
Structures Correlated with Sexual Activity

From the neuroanatomical point of view, sexual behaviour is regulated in the brain 
by several cortical areas, such as the orbitofrontal and the prefrontal cortex, many 
subcortical structures, such as thalamus and the hypothalamus, amygdala, the cau-
date nucleus, the insula, the anterior cingulate cortex, several nuclei of the brain-
stem and by the spinal cord. So, the finely adjusting and acting of this multifaceted 
and flexible complex behaviour require the contribution and the appropriate inter-
faced and sequencing of many components [11, 12, 27–29]. From the neurophysi-
ological point of view, the prefrontal cortex and the orbitofrontal cortex are involved 
in planning complex cognitive behaviours, personality expression, decision- making, 
behavioural adaptation and moderating correct social behaviour [29]. From the neu-
rochemical point of view, several studies pointed out that dopamine is the main 
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neurotransmitter that could generate sexual motivation, suggesting that the increase 
in dopamine levels would lead the behavioural shift towards hypersexuality and, on 
the contrary, the decrease in dopamine, like in consequence of traumatic brain 
injury, would induce hypo-sexuality. Also, serotonin, norepinephrine, acetylcho-
line, histamine and many endocrine factors would be integrated to guarantee the 
correct functioning of sexuality in all the interconnected mechanisms and compo-
nents [27–29].

 The Assessment of Sexuality After TBI

As functioning in one domain can affect functioning in other domains, literature 
underlines the importance of adopting a bio-psychosocial approach for the assess-
ment of sexuality after a traumatic brain injury [30]. In a study involving profes-
sional who work with TBI’s patients [31], only 24% of 267 clinicians declared to 
speak about sexuality issues with patients and partner as an aspect of their usual 
practice. The assessment of sexuality after TBI has not yet become a clinical prac-
tice, and probably also for this reason, the literature concerning specific tools for the 
assessment of sexuality is still limited. Among these, the first tools specific for the 
TBI’s population were the Psychosexual Assessment Questionnaire (PAQ) [15], the 
Sexual Interest and Satisfaction Scale (SISS) [17] and the Sexual Adjustment 
Questionnaire (SAQ) [17]. These tools can only be administered to patients and not 
to partners, and limited psychometric information is available.

In 2003, Ponsford and colleagues have created the Sexual Questionnaire (SQ) 
[21] as an adaptation of the previous tools described above. It compares post-
injury aspects of sexuality with pre-injury status on a five-point Likert scale and 
can be administered to males’ and females’ patient, singles and engaged. There 
are, however, some limits, such as it measures quantitative changes only and not 
qualitative changes, and it is only for patients and displays limited psychometric 
information. Recently, to overcome these psychometric limitations, Stolwyk and 
colleagues performed a factorial analysis of answers to the Sexual Questionnaire, 
administered to 865 TBI’s patients [32]. Based on the analysis, items from the 
original SQ have been organized into subscales named Sexual Functioning, 
Relationship Quality and Self-Esteem and Mood subscales. The authors renamed 
this new toll Brain Injury Questionnaire of Sexuality (BISQ). The BISQ is actually 
the most validated measure of sexual functioning for TBI patient. However, the 
tool does not allow to deepen partners’ appraisal about sexuality and to obtain 
information about the quality of the sentimental relationship, in terms of feeling, 
affection and complicity.

Verschuren’s conceptual models of sexual health following chronic diseases [33] 
emphasize the importance not only of sexual functioning, but also of sexual well- 
being, that is the personal emotional experience and how it is evaluated in terms of 
one’s personal life and relation with the partner. While studying sexual health in 
people with chronic disease, the author also underlines how it is essential to pay 
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attention to the relationship with partner because it plays an important role in adap-
tation to the disease and to sexual life.

In line with this theoretical framework, our research group formed a new Italian 
questionnaire, named Brain Injury Sexual Relational Questionnaire (BISRQ), 
whose psychometric properties have been considered in a recent study (D’Amato 
et al., submitted, [34]). The questionnaire’s structure allows evaluating sexual func-
tioning, sexual well-being, sentimental life and appraisal of the impact of ABI on 
sexual and sentimental lives, for both patient and partners. Appraisal about sexuality 
for single patients is therefore possible, answering only questions in the patient sec-
tion. The questionnaire was administered to 146 patients with severe acquired brain 
injury and 80 partners; the study was approved by the Ethics Committee of Don 
Carlo Gnocchi Foundation. For the purposes of this chapter, we report limited 
related findings. Partners obtain significantly lower scores on all subscales, except 
for the Sexual Importance Subscale. For example, 60% of patients reported satisfac-
tion in relation to sexual life, differently from 35% of partners. Regardless of the 
different reasons that can explain the evaluations of partners and patients [34–39], 
the discrepancy that emerged leads us to the interpretation of a couple dynamic in 
which poor communication and poor internal sharing prevail. BISRQ scores allow 
the clinician to construct a representation of different perceptions of patients and 
partners about sexuality and could be used as a starting point to explore intimacy 
aspects and to take care also about that. During the research’s data collection, we 
finally recruited 37 caregivers (77% of them parent of single patients; 23% other 
relatives) with the aim of investigating their opinions regarding the sexuality of 
single patients: 80% of them reported that sexuality played an important or very 
important role for the patient before the brain injury. Only 49% of caregivers 
declared the same importance for the patient after brain injury. Furthermore, half of 
the caregivers consider patients’ sexual desire intensity as absent or low. Patients’ 
parents seem not to know much about the sexual life of their relative and consider 
this topic a secondary aspect, in line with literature describing individuals with dis-
abilities perceived as asexual [40].

International guidelines largely emphasize the need for the family’s involvement 
in the patient’s rehabilitation process [41, 42]. Family represents in fact a central 
nucleus of responsibility for the well-being, safety and coordination of patient care 
[43]. For this reason, and considering the multifactorial aetiology of sexuality dif-
ficult after TBI, it is necessary for clinicians to promote the deepening and treatment 
of this matter.

 Treatment of Sexuality as an Interdisciplinary Intervention

Arango Lasprilla and colleagues [31] investigated the reasons why professionals 
who work with TBI patients do not talk about sexuality as a clinical practice: 43% 
of 324 professionals declare patients do not ask for information on this topic and 
34% that patients do not report having problem related to sexuality. Cultural and 
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personal variables can obstruct requesting help. As proposed by Moreno and col-
leagues [8], if rehabilitation team accepts the need for an interdisciplinary approach 
to sexuality and recognizes this topic as a fundamental role of a holistic interven-
tion, then a collaborative approach can help to meet patient’s needs. The authors 
suggested to use the PLISSIT model [44], largely used in the field of sexology since 
the 70 s. PLISSIT is an acronym to describe four levels of evaluation and interven-
tion: Permission, Limited Information, Specific Suggestion and Therapeutic 
Intervention.

According to the author who proposed this model [44], people with sexual prob-
lems can solve them if they have permission to discuss sexuality, if they receive 
concrete, relevant and limited information on specific sexual issues and if they 
receive suggestions on ways to deal with sexual problems. The model provides the 
possibility of a counselling intervention gradual that allows clinicians to take care 
of the aspects of sexuality according to their own level of competence and attitude.

More recently, Taylor and Davis proposed the extended PLISSIT model [45], 
specific for addressing the sexual well-being of individuals with an acquired dis-
ability or chronic illness.

All team’s members can play a role in addressing a different aspect of sexuality 
[8]; for example, if there are motor limitations, a physiotherapist may suggest com-
pensation systems; if there are neurocognitive impairments, a neuropsychologist 
can provide adaptations; and if there are side effects of the drugs, a neurologist may 
decide to modify the therapy.

Therapeutic intervention level involved referral for specialist intervention, such 
as psychosexual therapy or relationship counselling. The literature does not identify 
evidence-based intervention models specific to brain injury population, which is 
characterized by a specific set of motors, cognitive and emotional disorders. Only 
recently, Backhaus and colleagues developed a new 16-week couple group interven-
tion for individuals with brain injury [46, 47]. It is the first couple’s therapy specifi-
cally created for people with a brain injury that was empirically investigated in a 
prospective study. Intervention’s objectives are dyadic adjustment and communica-
tion; there is no form, however, dedicated specifically to sexuality.

Other treatments are proposed for couple intimacy, such as narrative therapy 
approach [48] or emotionally focused therapy [49]. This approach considers the 
couple as the focus of intervention, in line with the literature mentioned, which 
underlines the need for a bio-psychosocial approach to sexuality. However, there is 
a need to develop intervention models that take into account the complexity of the 
topic and that allow to help the rehabilitation team in the management of sexual 
difficulties.

In 2019, Moreno’s research group [50] finally published a review reporting 
operational aspects of rehabilitation professionals’ discussion of sexuality, pro-
viding guidance about prerequisites for discussing sexuality, tools supporting dia-
log, time to start and type of professional to engage. This review should be the 
first step towards the integration of sexuality as a necessary component in the 
rehabilitation of individuals with TBI, as it is for other aspects widely considered 
in the literature.
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Parkinson’s Disease

Mario G. Rizzone, Leonardo Lopiano, and Elena Vittoria Longhi

 Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder characterized by progres-
sive loss of dopaminergic neurons of the substantia nigra pars compacta (SNpc), 
which is anatomically located in the mesencephalon, and formation of intraneuronal 
alpha-synuclein inclusions defined as Lewy bodies.

PD is the second most common neurodegenerative disorder after Alzheimer’s 
disease, with an incidence rate of about 14/100.000 people from the general popula-
tion. This incidence grows up to 160/100.000 when considering individuals older 
than 65 years [1]. The prevalence of PD is about 150/100.000 individuals in the 
general population, while it is higher than 400/100.000 in the elderly. PD is slightly 
prevalent in males than in females (M/F incidence ratio 1.3).

 Aetiopathogenesis

Although the aetiology of PD still remains controversial, it is largely accepted that 
its pathophysiology is multifactorial, resulting from the interaction between genetic 
and environmental factors [2].

The role of genetics has been demonstrated by the identification of several 
PD-related gene mutations with either an autosomal dominant or recessive inheri-
tance [3]. The SNCA gene codifies for α-synuclein, and the LRRK2 gene deserves 
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to be mentioned as the most common loci for autosomal dominant PD mutations 
with variable penetrance among family members. On the other hand, PARK2 gene 
is regarded as the most frequently affected locus for autosomal recessive PD muta-
tions, which are responsible for about 50% of cases of early-onset PD.  Despite 
being less frequently involved, PINK1 and DJ1 are also genes carriers of recessive 
mutations associated with PD. Finally, mutations in the GBA gene, which is respon-
sible for Gaucher’s disease, have been recently demonstrated to play an important 
role as a risk factor for PD.

With respect to possible environmental causes of PD, several risk factors have 
been reported, such as exposure to pesticides or heavy metals, rural life, agricultural 
occupation and traumatic head injury [4].

Several pathophysiological mechanisms have been suggested to account for the 
progressive neuronal loss observed in PD brains, which include α-synuclein mis-
folding and aggregation, neuroinflammation, impairment of the ubiquitin–protea-
some system, mitochondrial dysfunction and oxidative stress [2]. Neurodegeneration 
in PD brains typically affects the dopaminergic neurons located in the mesence-
phalic SNpc, whose damage/loss determines the clinical onset of motor symptoms 
observed in patients with PD. However, neuronal loss is not only confined to this 
brain structure. It has been suggested that the earliest pathological changes may 
involve neurons from the spinal cord and the autonomic nervous system, to progres-
sively spread to the medulla oblongata, olfactory bulb, substantia nigra and mid-
brain and eventually to cortical areas (Braak’s hypothesis) [5]. The involvement of 
non-dopaminergic pathways accounts for the presence of several non-motor symp-
toms of PD.

 Clinical Features

 Motor Symptoms

PD is characterized by the presence of three cardinal motor symptoms: bradykine-
sia, rigidity and rest tremor. According to the diagnostic criteria of the Movement 
Disorders Society, bradykinesia is defined as slowness of movement and decrement 
in amplitude or speed when movements are continued; rigidity refers to velocity- 
independent resistance of major joints to passive movements; rest tremor is defined 
as a 4- to 6-Hz tremor in fully resting limbs, which is suppressed during movement 
initiation [6]. Typically, the clinical onset of PD is characterized by asymmetric 
bradykinesia associated with hand rest tremor and/or rigidity. Patients may present 
with facial hypomimia and hypophonic speech. Micrography is also a common fea-
ture that is observed in patients who are affected in their dominant hemisphere. In 
early disease stages, the only detectable walking abnormality may be a reduction in 
pendular synkinesis on the affected body side. With the progression of the disease, 
bradykinesia, rigidity and rest tremor can worsen to progressively involve both sides 
of the body. Patient gait may become shuffled, with short steps, sometimes freezing 
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when turning or passing an open door. Postural abnormalities with flexed trunk and 
limbs may also appear. Balance often worsens with disease progression and 
increases the risk of falls. The motor symptoms of PD typically show an excellent 
response to symptomatic therapy with dopaminergic drugs. However, in patients at 
more advanced PD stages, motor fluctuations and drug-induced involuntary move-
ments (dyskinesias) may appear, which often represent one of the major causes of 
disability [7]. Motor fluctuations, which typically appear after the introduction of 
levodopa therapy, are characterized by a quick transition from good control of motor 
symptoms (on condition) to their acute reappearance (off condition). Conversely, 
when patients are in the on condition, dyskinesias may appear, which consists of 
involuntary choreiform and/or dystonic movements of the neck, trunk and limbs. 
Dyskinesias may be highly disabling with a significant impact on patients’ quality 
of life.

 Non-motor Symptoms

PD does not only affect the motor system. There are many non-motor symptoms 
belonging to the clinical picture of PD, whose appearance may precede many 
years of the clinical onset of motor symptoms, in the so-called prodromal phase of 
PD [8]. Non-motor manifestations of PD include hyposmia, constipation, rapid 
eye movement sleep behaviour disorder (RBD), excessive daily sleepiness, anxi-
ety and depression. Autonomic symptoms, such as urinary urgency or inconti-
nence and symptomatic postural hypotension, are most common in the 
intermediate–advanced stages of the disease. At later stages of PD, cognitive 
impairment often occurs, whose progression leads to the development of dementia 
in a very high percentage of patients. Hallucinations and paranoid ideation are also 
seen in PD patients, although they are most frequently related to dopaminergic 
treatment [7, 8].

 Diagnosis

The diagnosis of PD is clinical and is based on the presence of the characteristic 
motor symptoms associated with suggestive non-motor features. A good and persis-
tent response to dopaminergic therapy and the absence of symptoms suggestive of 
other neurological conditions support a correct diagnosis of PD [6]. As part of the 
diagnostic process, it is always recommended that patients receive a brain MRI or 
CT scan to exclude secondary parkinsonisms (vascular, hydrocephalus, tumours, 
etc.). Conversely, more specific assessments, such as positron emission tomography 
(PET) or single photon emission computed tomography (SPECT) to detect abnor-
malities in the SNpc dopaminergic nerve terminals projecting to the striatum, are 
indicated in selected cases only [8].
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 Therapy

Currently, the treatment of PD remains symptomatic, in the absence of any available 
disease-modifying treatment to slow down the progression of the disease. Therapy 
options include both pharmacological and surgical interventions.

The dopaminergic drugs that are currently available allow to obtain excellent 
control of motor symptoms in patients at early disease stages. At later disease stages, 
although the response to dopaminergic drugs remains satisfactory, a high percent-
age of patients develop drug-induced complications, i.e. motor fluctuations and dys-
kinesias [2, 8, 9]. At most advanced stages of the disease, motor symptoms tend to 
become increasingly resistant to dopamine therapy, and worsening in non-motor 
symptoms may represent an additional source of disability.

Levodopa still represents the ‘gold standard’ for the pharmacological treatment 
of PD, being the most effective drug for motor symptoms. Levodopa has a plasmatic 
half-life of 1–2 h, is absorbed at the jejunoileal level and transformed to dopamine, 
which acts as replacement therapy at the level of the surviving nigral dopaminergic 
terminals.

Levodopa has a high tolerability and causes infrequent side effects (common to 
all dopaminergic drugs) such as nausea, vomiting, postural hypotension and 
hallucinations.

The main issue related to levodopa therapy is the occurrence of motor complica-
tions (motor fluctuations and dyskinesias) in a high percentage of patients who have 
been on treatment for 3–5 years.

Levodopa dosages vary, depending on the stage of the disease, between 300 and 
1500 mg daily, which are usually fractioned into 3–8 doses.

Other therapy options for PD include dopamine agonists, monoamine oxidase-B 
inhibitors (i-MAO-B), catechol-O-methyltransferase inhibitors (i-COMT) and 
amantadine. Anticholinergic drugs are currently considered a second-choice treat-
ment due to their unfavourable side-effect profile [9].

Dopamine agonists act directly on the striatal dopaminergic receptors. Compared 
to levodopa, they have lower efficacy on motor symptoms with a higher incidence of 
dopaminergic side effects (nausea, vomiting, orthostatic hypotension, impulse con-
trol disorder and daily sleepiness). In contrast, they cause motor complications very 
infrequently, which is the major advantage of their clinical use. Nowadays, the most 
commonly used dopamine agonists are the long-acting–non-ergot derivatives, such 
as pramipexole extended release, ropinirole extended release and rotigotine (the lat-
ter in transdermal patch formulation). These drugs are either used as monotherapy in 
patients at early PD stages, or in association with levodopa. Apomorphine is a dopa-
mine agonist with a very short half-life, which is administered by single- dose sub-
cutaneous injections for the treatment of sudden motor blocks, or by continuing 
subcutaneous infusion for the management of patients at advanced disease stages.

The i-MAO-B (selegiline, rasagiline, safinamide and zonisamide) and i-COMT 
(entacapone, tolcapone and opicapone) are enzyme inhibitors, which increase or 
prolong the duration of levodopa effect.
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Amantadine is currently used for the treatment of dyskinesias.
In patients with advanced PD, whose motor fluctuations and dyskinesias become 

poorly responsive to oral therapy, treatment strategies may include continuous infu-
sion of subcutaneous apomorphine or intraduodenal levodopa gel via PEG-J.  In 
these patients, surgical treatment is also a suitable therapeutic option. The bilateral 
continued electrical stimulation of specific brain targets (i.e., subthalamic nucleus 
and internal globus pallidus) through implantable pulse generators (deep brain stim-
ulation—DBS) has proven efficacious in determining significant improvements of 
PD motor symptoms, with a reduction in drug-induced complications [9].

 Sexuality and Quality of Life

A number of impulse control disorders, including compulsive sexual behaviour, 
have been described in Parkinson’s disease. The excessive sexual demands of 
Parkinsonian men can lead to significant tension within the couple.

In-depth sexual interviews reveal that these cases may reflect various types of 
sexual dysfunction that present as hypersexuality.

A study by Bronner et al. [10] aimed to analyse cases of presumed and true male 
compulsive sexual behaviour and to propose a practical tool for clinicians, to assist 
them in the diagnosis and management of compulsive sexual behaviour and other 
sexual dysfunctions in Parkinsonian patients.

The sexual assessment revealed that only one in three patients were experiencing 
true hypersexuality caused by compulsive sexual behaviour.

The majority of patients diagnosed with Parkinson’s disease had erectile dys-
function, difficulty reaching orgasm (delayed ejaculation) and a gap in desire within 
the couple.

Another study by Bronner et  al. [11] identified four types of sexual 
preoccupation:

1. Sexual behaviour with underlying sexual dysfunction
2. Discrepancy in sexual desire with a partner after the restoration of desire
3. Hypersexuality and compulsive sexual behaviour
4. Sexual behaviour with the underlying restless genital syndrome

Understanding of these types of behaviour can only come through the psycho-
sexual counselling of the caregiver and, if possible, the couple.

This has led the clinic not to limit itself to the treatment of motor symptoms of 
Parkinson’s disease (PD), but also of non-motor symptoms, in particular cognitive 
and neurobehavioural complications, which affect the quality of life of the caregiver 
who lives in constant distress.

Impulse control disorders constitute a group of psychiatric disorders in the 
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) [12] and are 
characterized by the inability to resist an impulse, drive or temptation to perform a 
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typically pleasurable activity that is ultimately harmful to the person or others due 
to its excessive nature.

Pathological gambling (PG) is the most common ICD, and other ICDs without 
formal DSM-IV-TR diagnostic criteria include compulsive sexual behaviour and 
compulsive buying [13].

Uncontrolled eating disorder, classified as eating disorder in the DSM-IV-TR, 
shares many of the clinical features of ICDs. Recent observational studies suggest 
that a number of ICDs may occur with greater frequency in PD than in the general 
population and may be associated with the use of dopamine agonists (DA).

Other related disorders reported to occur in PD and characterized by repetitive or compulsive 
behaviours include the following:
1.  Dopamine dysregulation syndrome (DDS) or hedonic homeostatic dysregulation [14], an 

addiction-like state characterized by excessive use of dopaminergic medications, particularly 
levodopa and short-acting DAs (e.g. subcutaneous apomorphine)

2.  Punding, an intense fascination with meaningless movements or activities (e.g. picking up, 
arranging or disassembling objects) [15]

3. Walkabout, defined as excessive and aimless wandering [14]

In one epidemiological study of 3090 patients with PD, in 46 movement disorder 
centres in the United States and Canada, an ICD has to date been identified in 13.6% 
of patients (gambling = 5.0%, sexual behaviour = 3.5%, buying = 5.7% and uncon-
trolled eating disorder = 4.3%) and 4.9% had two or more ICDs [16].

A total of 15 cases of DDS were reported in the original description of this dopa-
mine dysregulation syndrome and other related disorders in patients with PD, but a 
cross-sectional or cumulative prevalence rate was not reported.

With regard to punding, in one series that examined PD patients with higher 
levodopa equivalent daily dosages (LEDDs), 14% met the criteria for punding, but 
another larger study of unselected PD patients reported a prevalence rate of 
1.4% [17].

There is more. Sexuality in these patients often discomfits caregivers.
A study by Bronner et al. [11] identifies four common types of sexual preoccupation behaviours 
in people with PD:
1. Sexual behaviour with underlying sexual dysfunction
2. Discrepancy in sexual desire with a partner after restoration of desire
3. Hypersexuality and compulsive sexual behaviour
4. Sexual behaviour with the underlying restless genital syndrome

Understanding these four behavioural types can help healthcare providers explain 
to and educate PD sufferers and their partners, help reduce stress and tension 
between them and help them manage these sexual problems.

Not least because the caregiver has an important therapeutic role. While emo-
tionally, physically and psychologically demanding, the role of the PD patient’s 
partner is also costly and time-consuming. The cost of caregiving is typically borne 
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by the family, and one survey estimated that the average caregiver spends an aver-
age of 22 h per week performing the role.

The caregiver has a unique and privileged view of the patient’s condition, and 
often, due to symptoms of apathy, cognitive impairment and depression, they can 
provide a more accurate assessment of symptoms and the effect of treatment. It is 
therefore critical that the caregiver be involved in clinical appointments and treat-
ment decisions whenever possible [18].

In this regard, in a clinical trial [19] of caregivers in an outpatient Palliative Care 
Service for PDRD, data became available on PD patient aggression through inter-
views, punctuated every 3 months for 12 months.

Measures of illness severity, quality of life, mood and caregiver burden were 
included in the correlation and relative risk models, adjusting for age, sex and 
diagnosis.

Of 170 caregivers, 31 (18.2%) reported physical assault and 18 (10.6%) reported 
sexual assault. The 12-month cumulative incidence of physical and sexual assault 
was 21.1% (23/109) and 16.0% (19/119), respectively. The cumulative incidence of 
physical aggression was associated with patient depression (r  =  0.37), patient- 
perceived quality of life (r = −0.26), caregiver burden (r = 0.26), caregiver- perceived 
quality of life (r = −0.26) and caregiver anxiety (r = 0.20). Age, gender, cognitive 
impairment and dementia were not associated with cumulative sexual aggression.

Furthermore, sexual problems are commonly reported in PD (68% of men and 
36% of women). [20] Gender differences in SD patterns have been demonstrated. In 
men, the predominant SD was found to be erectile dysfunction (ED), difficulty 
achieving orgasm and premature ejaculation (EP), whereas the predominant symp-
toms for women with PD were low sexual desire and difficulty with arousal and 
with orgasm. [21].

Female patients were less dissatisfied with their sex lives than males. [22] In a 
recent study of 89 patients with PD, although men reported significantly higher 
sexual desire, women were more satisfied with their sex lives [23]; the explanation 
offered was that male SD interfered with the traditional active role, creating a dev-
astating effect on men’s self-esteem and overall sexual experience; this idea has also 
been suggested by others. [24].

There is also a difference between caregivers: Which is better? A woman 
or a man?

A cross-sectional, longitudinal study [25] among participants with PD enrolled 
in the National Parkinson’s Foundation Parkinson’s Outcomes Project from 2009 to 
2014 at 21 international sites studied 7209 participants (63% men and 37% women) 
with PD.

Men had a mean age of 66.0 (SD: 9.8) years, and women had a mean age of 66.9 
(SD: 9.7) years. More men than women had a caregiver (88.4% vs 79.4%, 
p < 0.0001).

Caregiver burden was measured by the Multidimensional Caregiver Strain 
Index (MCSI).

Male caregivers reported greater strain than female caregivers (MCSI score 19.9 
vs 16.4, p < 0.0001). These differences persisted after controlling for age, stage of 
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illness, number of comorbidities, cognitive and mobility measures and health- 
related quality of life. In addition, the odds of accompanying a caregiver to the 
baseline visit were lower for women than men (odds ratio: 0.76, 95% confidence 
interval [CI]: 0.67–0.86) and women had a faster rate of using a paid caregiver than 
men (hazard ratio: 1.76, 95% CI: 1.35–2.28) after controlling for potential confusion.

Thus, it is shown that caregivers show greater perseverance in caring for their 
partners, but also a very high distress index is often underestimated by doctors 
and nurses.

It also follows that their disappointment concerning their own future and their 
ability to plan seems strongly compromised. [26].

In this regard, a qualitative study using semi-structured interviews of female 
caregivers of PD patients presenting with delusions was conducted. Thematic analy-
sis was employed using MAXQDA 2018.

Twelve participating spouses (SPs) were interviewed.
Four themes emerged as follows:

Managing disbelief: trying to make sense of the delusional content
Hypervigilance: constant attention to bizarre and threatening speech and behaviour
Defensive strategy: anticipating delusions and potential consequences
Hiding and exposing: ambivalence about revealing the effect of delusions but wanting support

 Conclusion

Education about potential neurobehavioural changes should be forthcoming for 
both patients and caregivers.

Clinicians should be aware that the impact of delusions on caregivers is often 
greater than revealed in clinical interviews. Interdisciplinary teams liaising sepa-
rately with spousal caregivers can improve the disclosure and delivery of appropri-
ate psychological and educational support.

Teamwork would give the psychosexologist the opportunity to validate the care-
giver’s needs, desires and motivation to go on, even as the partner’s illness pro-
gresses. Moreover, the caregiver could be taught to separate ‘the person (partner)’ 
from the disease. In this sense, delusions and physical and sexual aggressiveness 
would be easier to accept if reported to the disease and not to the chosen affective 
partner and likewise for all the other progressive symptoms of PD.
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Periodontal Disease
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Gingivitis and periodontitis are inflammatory conditions caused by the formation 
and persistence of microbial biofilms on the hard, non-shedding surfaces of teeth.

 Etiopathogenesis and Clinical Expression

Gingivitis is the first manifestation of the inflammatory response to the biofilm. It is 
reversible (i.e., if the biofilm is disrupted gingivitis resolves), but if biofilms persist 
gingivitis becomes chronic. In some subjects, chronic gingivitis progresses to 
periodontitis.

Besides the presence of a disease-associated biofilm, these subjects are exposed 
to additional risk factors including smoking and systemic comorbidities.

Periodontitis is characterized by non-reversible tissue destruction resulting in 
progressive loss of attachment eventually leading to tooth loss.

Severe periodontitis is the sixth most prevalent disease of mankind [1]; it is asso-
ciated with reduced quality of life and masticatory dysfunction, and it is a major 
factor in the increase in the costs of oral health care. It is a public health problem 
since it is highly prevalent and causes disability and social inequality [2].
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 Prevention

In the context of prevention, gingivitis and periodontitis are best viewed as a con-
tinuum of a chronic inflammatory disease entity with periodontitis representing a 
perturbation of host-microbial homeostasis in susceptible individuals that leads to 
irreversible tissue destruction. Regular disruption and periodic removal of accu-
mulating bacterial deposits at and below the gingival margin are a key component 
of the prevention of plaque-induced periodontal diseases. Individuals are often 
unable to accomplish this, so professional intervention is required. Prevention of 
gingivitis refers to the inhibition of the development of clinically detectable gingi-
val inflammation or its recurrence. It is currently unknown whether low levels of 
gingival inflammation are compatible with the maintenance of oral health or should 
also be considered a risk for the development of periodontitis in susceptible indi-
viduals. Primary prevention of gingivitis aims to avoid the development of more 
severe and widespread forms of gingivitis that may ultimately convert to 
periodontitis.

Prevention of periodontitis may be primary or secondary. Primary prevention of 
periodontitis refers to preventing the inflammatory process from destroying the 
periodontal attachment; it consists of treating gingivitis through the disruption/
removal of the bacterial biofilm and the consequent resolution of inflammation.

In addition, adjunctive interventions including pharmacological modification of 
the disease-associated biofilm and host modulation have been explored.

Secondary prevention of periodontitis refers to preventing the recurrence of gin-
gival inflammation, which may lead to additional attachment loss in successfully 
treated periodontitis. Both at the population and at the individual subject level, pre-
vention (and treatment) of gingivitis is a critical component for the prevention of 
periodontitis.

Furthermore, the control/management of risk factors for periodontitis such as 
smoking and diabetes forms an important part of the prevention of periodontitis.

Prevention of periodontal disease consists of patient-performed control of the 
dental biofilm and professional interventions. In developed countries, the above 
approaches have been used for several decades. Their application at the population 
level has been associated with an overall improvement in the levels of oral cleanli-
ness and a decrease in gingival inflammation and in the prevalence of mild-to- 
moderate periodontitis [3]. In many of these countries, however, the prevalence of 
severe periodontitis has not decreased.

Traditionally, the diagnosis of the presence of periodontal diseases is based on 
the evaluation of clinical signs and symptoms and may be supported by evidence 
from radiographs. Gingival changes including color, contour, texture alterations, 
and the presence of bleeding on probing from the gingival tissues allow the diagno-
sis of plaque-induced gingival diseases. Non-plaque-induced gingival diseases may 
necessitate other investigations such as histopathology, microbiology, or serology to 
affect a diagnosis. Periodontitis is diagnosed by the presence of gingival changes as 
may be evidenced for gingivitis plus the presence of reduced resistance of the 
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tissues to periodontal probing with a deeper gingival sulcus or “pocket,” which 
reflects the loss of periodontal attachment [4].

It is important to recognize that “pockets” may have a horizontal and vertical 
dimension; thus, the clinician in carrying out their probing for attachment loss must 
be careful to evaluate furcation involvements. The detection of attachment loss in 
furcations demands a sound knowledge of tooth and furcation anatomy, particularly 
the sites of the furcation openings on multi-rooted teeth. Tooth mobility and migra-
tion must also be assessed. It is, however, important to realize that mobility is not by 
itself diagnostic of periodontitis and may be the result of occlusal trauma as may be 
migration of teeth, which may be segmental or single tooth migration. Mobility and 
migration solely related to periodontitis are usually late symptoms of the disease 
and are possibly of more importance in assessing prognosis and in treatment plan-
ning. Family history and factors, which modify risk, such as cigarette smoking, 
stress, drugs, or sex hormones, which affect the course of all types of periodontal 
diseases, need to be assessed and added to these primary descriptors to further 
describe the type of disease being diagnosed. Radiographs provide a secondary 
diagnostic tool and may demonstrate the presence of marginal bone loss, thus con-
firming the attachment loss. The role of radiographs in diagnosis will be addressed 
in another article in this supplement [5].

It is generally agreed that the healthy gingival crevice can range from 1 mm to 
3 mm. In health, the distance from the cementoenamel junction to the alveolar bone 
crest is also variable and has a range of 1 mm to 3 mm. It must, however, be under-
stood that attachment loss by itself does not constitute periodontitis, which is an 
inflammatory lesion in the periodontal tissues, and that health can exist in the pres-
ence of severe attachment loss and recession. Thus, a healthy periodontium can 
exist at different levels along the root as happens after successful treatment. The 
periodontal probe remains the primary diagnostic tool and is used to detect the pres-
ence of periodontal pockets as measured from the gingival margin to the base of the 
crevice and loss of attachment as measured from the cementoenamel junction to the 
base of the crevice. Measurements recorded by the probe, however, are not in fact 
the actual pocket depth or attachment level but the distance from a fixed reference 
point to where the probe tip penetrates the tissues. This measurement will depend 
upon the probing pressure used, the tiny size of the probe tip, angulation of the 
probe, the presence of subgingival deposits, and, most importantly, the presence or 
absence of inflammation in the tissues. Thus, clinical attachment level and probing 
depth changes recorded during treatment may not reflect a true change in fiber 
attachment levels but merely changes in the depth of penetration of the probe into 
the tissues caused by change in the above factors [6].

Once a diagnosis of disease has been made, the disease may be classified accord-
ing to the criteria of the classification system. This process of diagnosis, while it 
may be valid for the diagnosis of periodontal disease for clinical management in 
dental practice, presents problems when trying to determine what constitutes peri-
odontal disease in order to undertake clinical studies [7].

The problem is that our diagnosis is made upon an assessment of the destruction 
caused by the disease and not by an assessment of the presence of a destructive 
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disease process within the periodontal tissues using the means usually used in 
assessing other diseases in medicine, such as the identification through biochemical 
markers, identification of responsible microbes, or identification by histopathology. 
As Caton [8] says “periodontitis by definition is inflammation of the supporting 
structures of the teeth – usually a progressive destructive change leading to loss of 
bone and periodontal ligament. Periodontal disease activity refers to the stage of the 
disease characterized by loss of supporting bone and tissue attachment. This implies 
the natural history of periodontal disease is marked by periods of active destruction 
and relative quiescence, even though the periodontal tissues remain relatively 
inflamed.”

 Sexuality and Quality of Life

Eke et al. [9] used this national survey sample of adults aged 30 years and older with 
recourse to full-mouth periodontal examination: clinical attachment level and prob-
ing depth for six sites, per tooth. Following adjustment for the effects of age, the 
prevalence of periodontitis was significantly higher in men than in women (56.4% 
versus 38.4%) [10].

We are speaking therefore of “sexual dimorphism of periodontitis 
prevalence.”

 What Do We Mean by Sexual Dimorphism?

In the clinical field, it means the systematic difference that exists between individu-
als belonging to the same species but of different sex. In the human species in terms 
of physical structure, males are on average heavier and stronger than females, 
whereas females have a larger structure and conformation of the pelvis, have a dif-
ferent distribution of fat mass, and emit a higher frequency voice.

Selecting older male patients, between 65 and 74 years of age, 18.3% (SE 2.5) 
were extensively proven to be diagnosed with severe periodontitis, compared with 
5.6% (SE 1.3) of women.

There is more, however. During the 2017 World Workshop Classification of 
Periodontal Disease, two risk factors for a diagnosis of severe periodontitis were 
found: smoking and diabetes [11].

An important difference between the sexes and thus sexual dimorphism may lie 
in the different immune responses between men and women [12]. Compared with 
women, men produce a higher volume of inflammatory cytokines [13] in many 
infection and sepsis scenarios. Meanwhile, women generally form protective 
humoral and cell-mediated immune responses to antigenic challenge [14]. Gender 
differences in immunity are manifested in variations in the incidence of 
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autoimmune disorders, susceptibility to infectious diseases, and vaccine response: 
This has been extensively reviewed by Klein et al. [15].

In addition, scientific studies have reported female anxiety toward oral hygiene 
to be higher than male anxiety, leading them to exercise more meticulous oral care 
[16–18].

In this regard, the study by Gurlek et al. [19] investigated the possible relation-
ship between periodontal status and sexual dysfunction in perimenopausal women. 
The research was conducted on a sample of 106 participants. After the assessment 
of participants’ sexual functioning with the Female Sexual Function Index (FSFI), 
periodontal status was assessed.

Participants were divided into two groups based on periodontal status. Patients 
with periodontitis were grouped according to stage and extent of disease in addition 
to the frequency of gingival bleeding.

A significant correlation emerged: Total FSFI scores and scores from the domains 
of arousal, lubrication, orgasm, satisfaction, and pain were significantly lower in 
patients with periodontitis (p < 0.05).

 But What Role Does Anxiety Play in These Patients?

Genco et al. evaluated the association between stress, distress, and coping behaviors 
with periodontal disease [20].

The sample examined comprised 1426 subjects aged 25–74 years in Erie County, 
NY. Subjects were asked to complete a series of five psychosocial questionnaires 
measuring psychological traits and attitudes; daily-life events and their emotional 
impact; chronic stress or mood disorders; distress; and coping styles and strategies.

A clinical assessment of supragingival plaque, gingival bleeding, subgingival 
tartar, probing depth, clinical attachment level (CAL), and radiographic alveolar 
ridge height (ACH) was added to these assessments and eight putative bacterial 
pathogens were measured from the subgingival flora.

Result? Stress, coupled with economic stresses and mental distress (to the point of 
depression), is a significant risk indicator for periodontal disease, which is more 
severe in male adults with diabetes and heavy smokers.

Some studies have gone further. Saini et  al. [21] questioned the correlation 
between oral sex, oral health, and orogenital infections. Especially since an injury 
in the mouth, bleeding gums, lip sores, or cracked skin increase the chances of 
infection. Given the possibility that oral sex can be practiced by people of all sexual 
orientations, the first to engage in it would seem to be adolescents who often use 
sexual practices unrelated to coitus, including oral sex [22]. Studies indicate that 
between 14% and 50% of adolescents have had oral sex before their first experience 
with intercourse [23], that more adolescents have had oral sex than vaginal sex, [24] 
and that few adolescents who engage in oral sex use barrier protection [25].
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Adults and adolescents often underestimate the extent to which oral sex can be a 
mode of transmission for syphilis, [26] gonorrhea, [27] herpes, [28] HIV, [29] chla-
mydia, and HPV. The surgeon general’s report on oral health highlights that the 
mouth serves as a window to many systemic diseases and infections that can affect 
an individual’s immune status [30]. In particular, carious dentinal lesions can serve 
as a reservoir for Candida organisms in both HIV-positive and HIV-negative per-
sons, but are more common in HIV-infected persons, and in immunocompromised 
patients [31].

Scholars therefore recommend the use of condoms or dental barriers when per-
forming or receiving sexual intercourse with a partner whose STD status is unknown. 
(An improvised dental barrier can be made from a condom.) Thus, the study by 
Saini et al. emphasizes that oral sex involves giving or receiving oral stimulation to 
the male and female genitalia or anus. This practice was evaluated by the study as 
the most frequent in the transmission of sexual diseases as opposed to vaginal sex.

 Conclusion

Although oral hygiene is often viewed as a weapon against diseases such as tooth 
decay and tartar buildup, the consequences affect a broader spectrum of disease 
relationships. Both in relation to sexual transmission and to influencing the immune 
system, especially with the practice of oral sex and relations with unfamiliar part-
ners. The role of the psychosexologist even in this area is not to be underestimated 
and should help the patient to develop a greater understanding of their own health.
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Vascular and Degenerative Retinal 
Diseases

Alfredo Pece, Federica Fossataro, and Elena Vittoria Longhi

The retina, consisting of ten layers, is the innermost tissue of the eye and serves to 
capture light stimuli from the outside, transforming them into electrical impulses, 
which, by definition, form the visual system. If the central zone of the retina, the 
macula region, is damaged, there may be important visual impairment. There are 
several chronic retinal diseases, and this chapter will analyze the most frequent 
diabetic retinopathy, age-related macular degeneration, and central and branch vein 
occlusion.

 Diabetic Retinopathy

Diabetic retinopathy, a microvascular complication of diabetes mellitus, is among 
the leading causes of visual loss worldwide. Its prevalence is growing rapidly, and 
it is expected to affect more than six million people in the USA by 2030 [1].

 Risk Factors

The duration of diabetes mellitus plays a key role in the incidence of retinopathy: 
After 5 years, only 1% of patients present ocular manifestations, but after 10 years 
the proportion rises to 25%, reaching 70% after 20  years [2]. Adequate 
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glyco-metabolic control delays micro- and macrovascular complications related to 
diabetes, including ocular disorders. Other risk factors are hypertension, hyperlipid-
emia, diabetic nephropathy, pregnancy, and smoking.

 Pathogenesis

Diabetic retinopathy is a microangiopathy in which small capillary vessels are 
extremely vulnerable to high glucose levels. The first alterations occur in the retinal 
capillaries, which present abnormal thickening of the basal membrane, loss of peri-
cytes associated with proliferation, and subsequent loss of endothelial cells. This 
causes alterations to the internal blood–retinal barrier. Consequently, capillary 
occlusion with non-perfused areas, vascular hyperpermeability, and retinal neovas-
cularization are the effects of microangiopathic damage to retinal vessels.

 Clinical Signs

• Microaneurysms: Located in the posterior pole and in the medium and extreme 
retinal periphery, these are the first vascular alterations of diabetic retinopathy. 
They are protrusions of the vascular capillary walls, characterized by the loss of 
pericytes. Microaneurysms are seen in the superficial vascular plexus but in par-
ticular in the deep plexus. They are clinically evident on fundus examination as 
sharp-edged small red dots and are also visible on multimodal imaging.

• Retinal Hemorrhages: They are Small, roundish, or flame-like shapes localized 
at the posterior pole and in the middle periphery. They are considered superficial 
when located in the inner layers or intraretinal when they originate from the 
venous side of the capillaries and are located in the retinal middle layers.

• Hard Exudates: Located in the outer plexiform layer, these yellowish lesions 
consist of macrophages full of lipoproteins, which, due to the loss of capillary 
wall integrity, extravasate and accumulate around an area of retinal edema.

• Intra-Retinal Microvascular Abnormalities (IRMA): They are segmental 
dilations that link retinal arterioles to venules, bypassing the capillaries. They are 
often adjacent to areas of capillary hypoperfusion.

• Edema: This is the most common cause of visual impairment in diabetic patients. 
On ophthalmoscopic examination, the retina appears thickened and grayish. 
Diffuse edema is a consequence of increased capillary permeability with fluid 
accumulation between the outer plexiform layers and the inner nuclear layer. 
When the macula is involved, it may have a cystic appearance and this condition 
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is therefore called cystoid macular edema. It is frankly evident on OCT examina-
tion and gives a flower petal pattern on fluorescein angiography (FAG) [3].

• Neovascularization: When there is considerable retinal ischemia, new vessels 
can develop, initially thin and then gradually extending parallel to the increase in 
vascular caliber [4]. These can affect the optic disk, retina, and iris. 
Neovascularization is a sign of advanced, ischemic, and proliferative diabetic 
retinopathy and therefore calls for urgent treatment.

 Ophthalmic Examination

Ophthalmological examination in diabetic patients involves, in the first instance, 
measuring the best corrected visual acuity (BCVA) and investigating the anterior 
and posterior segments with close fundus examination. Ophthalmologists examine 
an eye with diabetic retinopathy using optical coherence tomography (OCT), OCT 
angiography (OCTA), and FAG.

 Treatments

Regardless of the treatment of diabetes and its contributing causes, laser photocoagu-
lation is mainly employed to destroy the ischemic areas, avoiding the occurrence of 
neovascularization. Laser treatment exploits the thermal effect of a beam of coherent 
monochromatic light to create burns on the retina at the point where it is focused. In 
the early form of nonproliferative diabetic retinopathy, the laser impacts are directed 
on the microaneurysms and altered capillaries that cause edema and exudates. In an 
eye with papillary or retinal new vessels, or both, the rationale for treatment involves 
the destruction of the ischemic areas from which the stimulus for their formation comes.

Nowadays, however, when there is widespread macular edema the first treatment 
option is intravitreal injections of antivascular endothelial growth factor (VEGF) 
or, secondly, of a steroid, whose purpose is to ensure the disappearance of intrareti-
nal fluid.

The surgical approach, pars plana vitrectomy, may be indicated when macular 
edema is associated with vitreoretinal tangential traction with thickening and trac-
tion of the posterior hyaloid, or in case of hemovitreous and/or tractional retinal 
detachment.

The patient must be fully aware of the situation in order to ensure the best pos-
sible visual outcome, so adequate glycemic control, abolition of cigarette smoking 
and hypertension, and hyperlipidemia under control are mandatory (Fig. 1).
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a b

c

d

Fig. 1 A 53-year-old woman with diabetic retinopathy: Wide-field retinography shows hemorrhages 
and retinal neovascularization at the posterior pole. A sub-hyaloid hemorrhage is detected in the reti-
nal inferior sector. Some laser spots are present in the retinal nasal and inferior sector (a). Fluorescein 
angiography shows points of hyperfluorescence due to retinal neovascularization and a half-moon-
shaped hypofluorescence corresponding to the sub-hyaloid hemorrhage (b). No ischemic areas are 
observed, while florid neovascularization is detected along the superior–temporal vessels at optical 
coherence tomography (OCT) angiography (c). A wide intraretinal cyst is shown at OCT scan (d)

 Age-Related Macular Degeneration

Age-related macular degeneration (AMD) is the leading cause of legal blindness 
among people over 60 years old in industrialized countries [5]. This degenerative 
disease affects the macular region, which contains the retinal area with the largest 
number of cones and rods, and is vital for the tasks of daily living such as reading, 
driving, and recognition of faces. Worldwide, by 2040, 288 million people will be 
affected by AMD.

 Risk Factors

The disease most frequently affects people over 60 years old, age being the main 
risk factor. Additionally, AMD is more common among Caucasians than in people 
of other races. Heredity also plays an important role, with the risk of AMD three 
times higher when a relative has the disease. Cigarette smoking, hypertension or 
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high cholesterol, obesity, poor quality of food, female sex, and light eye color are 
other predisposing factors.

 Pathogenesis

AMD pathogenesis, which is multifactorial and involves metabolic, functional, 
genetic, and environmental factors, is still poorly understood [6]. The early stages 
of AMD involve the accumulation of extracellular deposits, called drusen, located 
between the retinal pigment epithelium (RPE) and Bruch’s membrane. Drusen are 
made up of waste material that is not eliminated correctly and causes suffering and 
degeneration of the RPE and consequently of photoreceptors, increasing the risk of 
more advanced forms of AMD. Therefore, lipofuscin genesis, drusen, inflamma-
tion, and possible neovascularization specifically contribute to AMD.

Conventionally, this disease is divided into two forms: dry AMD (presenting 
drusen in the early stage and RPE atrophy in the late stage) and wet AMD (with 
exudation and macular neovascularization).

 Symptoms

AMD is a progressive disease and can therefore get worse with time. The signs and 
symptoms of dry macular degeneration include progressive reduction in central 
vision, blurriness, difficulty in reading, and distorted vision.

 Clinical Signs

• Drusen: They are localized deposits between the RPE and Bruch’s membrane. 
Clinically, drusen are classified morphologically as hard or soft. Soft drusen are 
generally larger (>125 μm), have blurred edges, and tend to become confluent. 
Drusen typically cluster in the central macula, where the pathological abnormali-
ties in AMD are most pronounced.

• Pigment Epithelium Detachment (PED): This is caused by an alteration of the 
normal adhesion between the RPE and Bruch’s membrane. The detachment may 
be serous, with a dome-shaped elevation with well-defined edges at fundus 
examination and an optically empty area underneath on OCT scan. Fibrovascular 
PED has a much more irregular elevation and contour than serous PED. It appears 
irregular at OCT examination, with fluid and visible fibrous proliferation. The 
latter presents diffuse and irregular reflectivity on OCT scan. Drusenoid PED, 
larger than 350 μm, results from the confluence of soft drusen and has jagged, 
irregular edges. OCT examination shows homogeneous hyper- reflectivity within 
drusenoid PED, with no fluid.
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• Geographic Atrophy: There are confluent areas of RPE cell damage accompa-
nied by overlying photoreceptor atrophy. Geographic atrophy can develop after 
drusen fade, in areas of RPE attenuation, following flattening of an RPE detach-
ment, or after involution of choroidal neovascularization. The visible atrophy is 
usually accompanied by the atrophy of the underlying choriocapillaris.

• Choroidal Neovascularization (CNV): It is a complex network of blood vessels 
that extends across Bruch’s membrane from the choriocapillary layer to the sub- 
RPE and/or subretinal space. The current classification of CNV is based on the 
anatomical localization obtained with multimodal imaging and FAG, indocya-
nine green angiography (ICGA), and OCT. Type 1 CNV, the most common type 
of CNV in AMD, develops in the sub-RPE space. Type 2 CNV typically origi-
nates at the choroid and, crossing the RPE–Bruch’s membrane complex, grows 
above the RPE, in the subretinal space. Type 3 CNV, also described as retinal 
angiomatous proliferation (RAP), originates from the retinal circulation or 
develops simultaneously, creating a retino-choroidal anastomosis, according to 
Freund et al. [7] Then, there is also polypoidal vasculopathy: This consists of 
polypoid lesions, which occur as focal dilations of blood vessels at the edge of a 
type 1 CNV and therefore grow in the sub-RPE space.

 Ophthalmic Examination

Ophthalmological examination in AMD patients consists first in measuring their 
best corrected visual acuity (BCVA) and then doing the Amsler test. The next steps 
are a fundus examination and retinography, OCT and OCTA, and FAG and ICGA.

 Treatment

Stopping cigarette smoking and protecting the eyes from the sun’s rays by wearing 
sunglasses are helpful in slowing the progression of the condition. A healthy balanced 
diet rich in antioxidants can be beneficial, as may the addition of appropriate dietary 
supplements. However, there is no specific treatment yet for dry AMD. However, for 
the less common wet AMD, antivascular endothelial growth factor (anti-VEGF) 
intravitreal injections (IVTs) may halt or delay the progression of CNV and help 
preserve vision. The VEGF is involved in the formation of new blood vessels in the 
retina in people with wet AMD. Blocking the action of this vascular agent helps pre-
vent the condition from progressing and may even partially reverse it. IVT anti-VEGF 
requires an injection every 4 weeks, considering the half- life of the drug, for the first 
three doses (the so-called loading phase), after which the timing may vary depending 
on the patient’s response and on the therapeutic scheme followed by the ophthal-
mologist. In the past, there were different treatments, considered inappropriate nowa-
days, such as laser treatment and photodynamic therapy (Fig. 2).
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c

Fig. 2 A 68-year-old man with age-related macular disease complicated with choroidal neovascu-
larization (CNV): Retinography of the posterior pole shows some hard drusen, exudates, intrareti-
nal hemorrhage, and edema in the macular region, as a consequence of CNV (a). Optical coherence 
tomography (OCT) angiography highlights hyperreflective and thin vessels at the outer retina (b). 
Intraretinal cysts, pigment epithelium detachments, and outer retinal irregularities in the macular 
region associated with an increase in the normal macular thickness are observed at OCT scan (c)

 Retinal Vein Occlusion

Retinal vein occlusion (RVO) is among the leading causes of visual impairment and 
one of the most common chronic retinal diseases. It is often due to an underlying 
systemic disease such as hypertension, chronic nephritis, or arteritis [8]. RVO can 
affect the main vein trunk consisting of the central retinal vein, thus causing the 
involvement of the whole retina; alternatively, it may only involve one of its 
branches—the temporal or nasal one, upper or lower one—causing localized dam-
age to the specific sector normally supplied by the vessel occluded.

 Risk Factors

Age is the most important risk factor, with RVO being frequent in patients over 
40 years old or, more often, 60 [8]. Hypertension plays an essential role and is pres-
ent in more than two-thirds of patients. Other risk factors are hyperlipidemia, diabe-
tes mellitus, cigarette smoking, and glaucoma. Rarer causes such as thrombophilia, 
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myeloproliferative disorders, inflammatory pathologies associated with occlusive 
periphlebitis, orbitopathy, and chronic renal failure should be included.

 Pathogenesis

In the course of venous occlusion, there is an arteriosclerotic thickening of retinal 
arterioles, which causes venous loosening at an arteriovenous junction. This leads 
to vascular alterations such as loss of endothelial cells, turbulent blood flow, and 
thrombus formation. Once the venous occlusion occurs, venous pressure rises, and 
blood stagnates inside the vessels. This results in retinal hypoxia peripherally to the 
occlusion, which causes extravasation of the blood constituents and the release of 
mediators such as VEGF [9].

 Clinical Signs and Ophthalmological Examination

RVO is typically associated with retinal vein dilation and tortuosity; variable degrees 
of hemorrhage from the optic nerve head to the extreme retinal periphery are found 
on fundus examination. Hemorrhages may be flame-shaped if they are located in the 
most inner layers, or present as deep blots. Often, they are associated with cotton 
wool spots and optic nerve head and macular edema, as a consequence of the release 
of mediators [9].

RVO is considered a branch retinal vein occlusion (BRVO) when these clinical 
signs are displayed on only half of the retina. The whole retina is typically involved 
in a central retinal vein occlusion (CRVO).

CRVO can be divided into two forms: non-ischemic CRVO, the most frequent, 
and ischemic CRVO. Non-ischemic CRVO is associated with sudden painless 
monocular vision loss and retinal hemorrhages, and fundus examination may reveal 
cotton wool spots with possible optic disk and macular edema. FAG shows delayed 
arteriovenous transit, with a masking effect due to retinal hemorrhages; capillary 
perfusion is within limits, and late leakage may be detected in the macular region 
and at the optic disk. OCT is also useful for assessing the presence and extent of 
macular edema. At the optic disk head, one may see collateral vessels, which con-
stitute a compensatory mechanism generated by insufficient circulation at the nerve 
head. Most acute signs resolve within 6–12 months.

Ischemic CRVO is associated with sudden monocular vision loss and rarely 
with pain; it is attributable to neovascular glaucoma, especially if no previous reduc-
tion in visual acuity was reported. Extensive flame hemorrhages and cotton wool 
spots are visible throughout the retina, with possible optic disk edema. FAG shows 
delayed arteriovenous transit, with a masking effect due to retinal hemorrhages and 
extensive areas of capillary non-perfusion. These ischemic areas are responsible for 
retinal and iris neovascularization.

Considering the risk of neovascular glaucoma, which generally appears between 
2 and 4 months from the acute event, gonioscopy may be advisable to rule out the 
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presence of angular new vessels. OCT too is essential to assess the macular edema, 
which may be greater in ischemic CRVO than non-ischemic CRVO.

Acute signs usually resolve in 9–12  months, but macular alterations such as 
epiretinal membrane, persistent intraretinal cysts, and retinal pigment epithelium 
hyperplasia may persist even longer. Recently, ultra-wide-field OCTA has started to 
partly replace FAG, as it is a noninvasive and repeatable tool, without dye injection, 
for visualizing ischemic areas and retinal neovascularization.

 Treatments

Laser photocoagulation is the standard of care for retinal neovascularization and 
ischemic areas and complications associated with RVO [10]. The aim of panretinal 
laser photocoagulation is to destroy the ischemic retina, leading to improvement of 
the blood supply to the remaining retina and delaying neovascular consequences. 
Before the advent of anti-VEGF therapy, laser photocoagulation was used to treat 
macular edema secondary to RVO [10]. Nowadays, the gold standard for treatment 
involves anti-VEGF intravitreal injections to lower the levels of VEGF released after 
RVO [11, 12]. However, some cases have responded less to anti-VEGF therapy and 
intravitreal steroid injections are proposed as the second treatment choice in order to 
reduce capillary permeability, which is the main cause of macular edema (Fig. 3).

a b

c

Fig. 3 A 78-year-old man with branch retinal vein occlusion: Wide-field retinography shows mul-
tiple flame-shaped retinal hemorrhages and hard exudates along the superior temporal vein and at the 
macular region (a). A widespread capillary dropout with extensive leakage and blockage by hemor-
rhages is observed at fluorescein angiography in the superior retinal sector and in the macular region 
(b). Cystoid macular edema with foveal neuroepithelium detachment is detected at OCT scan (c)
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 Conclusion (Quality of Life)

Cerebrovascular disease (CVD), including stroke, is one of the leading causes of 
death globally. The retina is an integral part of the brain, sharing embryological and 
vascular pathways, and researchers have evaluated the association between several 
retinal signs and CeVD [13].

Rim’s clinical trial, Tyler Hyungtaek et al. [13], for example, tracked six data-
bases (up to July 2019) assessing the link between retinal vascular signs and disease 
with CeVD. CeVD was classified into two groups: clinical CeVD (including clini-
cal stroke, silent cerebral infarction, cerebral hemorrhage, and stroke mortality) and 
subclinical CeVD (including MRI-defined lacunar infarction and white matter 
lesions [WML]). Retinal vascular signs were classified into three groups: classical 
hypertensive retinopathy (including retinal microaneurysms, retinal micro hemor-
rhage, focal/generalized arteriolar narrowing, cotton wool spots, and arteriovenous 
notching), clinical retinal diseases (including diabetic retinopathy [DR], age-related 
macular degeneration [AMD], retinal vein occlusion, retinal artery occlusion 
[RAO], and retinal emboli), and retinal vascular imaging measurements (including 
retinal vessel diameter and geometry).

The results showed that hypertensive retinopathy was consistently associated 
with clinical CeVD and subtypes of subclinical CeVD including subclinical infarc-
tion of the great cerebral arteries, lacunar infarction, and WML. Certain clinical reti-
nal diseases such as DR, retinal arterial and venous occlusion, and transient 
monocular vision loss were consistently associated with clinical CeVD. There is an 
increased risk of recurrent stroke immediately after RAO. Less consistent associa-
tions are observed with AMD.  Retinal vascular imaging using semi-automated 
computer- aided software to measure retinal vascular caliber and other parameters 
(tortuosity, fractal size, and branching angle) showed strong associations with clini-
cal and subclinical CeVD.

If we then examine degenerative maculopathy, we observe that it is not only 
related to the age of the patients, but also related to iatrogenic life habits such as 
cigarette smoking, being male, diabetes mellitus, alcohol abuse, sedentary life, pro-
longed and repeated exposure to very intense light, and diet low in omega-3 and 
vitamins.
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Osteoarthritis
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and Elena Vittoria Longhi

Osteoarthritis (OA) is a degenerative joint disease characterized by deterioration of 
the articular cartilage. OA is a major cause of disability and chronic articular pain 
all over the world. With advances in modern medicine improving the prevention, 
diagnosis, and treatment of many diseases that were once life-threatening, the popu-
lation is now living longer. This increased life expectancy has led to an increased 
prevalence of degenerative conditions including OA. Worldwide, arthritis is consid-
ered to be the fourth leading cause of disability [1]. In both the developed and 
developing worlds, osteoarthritis is one of the most important factors affecting 
disability- adjusted life years [2]. It is a progressive and debilitating condition that 
can affect both young and old people and is a highly prevalent condition, especially 
in the Western world. It has a radiological prevalence of up to 80% in subjects over 
the age of 65 years [3–5]. It is estimated that symptomatic osteoarthritis affects 10% 
of males and 18% of females over the age of 45 years [6]. Prevalence is likely to 
further increase given the increasing proportion of older people in society [3, 4]. 
Osteoarthritis affects one or several diarthrodial joints, including small joints (such 
as those in the hand) and large joints (especially the knee and hip joints). Diarthrodial 
joints join two adjacent bones that are covered by a layer of hyaline cartilage (spe-
cialized articular cartilage) and encased in a synovial capsule [7]. The bone, articu-
lar cartilage, and the thin region of calcified cartilage form a biocomposite, which is 
highly adapted to transfer loads during weight bearing and optimize joint motion. 
Alteration in the integrity of the individual joint tissues can occur either acutely 
associated with traumatic injury or can evolve over time through cell-derived or 
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matrix-derived factors that alter the composition, structure, and material properties 
of this specialized part of the skeletal system. Although pathological processes are 
usually referred to the hyaline cartilage, all of the joint tissues are affected because 
of their intimate physical and functional association. OA is thus considered a whole 
joint disease. OA can be classified as primary (or idiopathic) and secondary (based 
on the attribution to recognized causative factors (e.g., trauma, surgery on the joint 
structures, and abnormal joints at birth) [8]. The etiology of primary OA is not fully 
understood yet. It is clear that it is linked to a combination of risk factors, with 
increasing age and obesity being the most prominent. Elevated body mass index 
(BMI) is related mainly to knee OA.  Other risk factors for primary OA include 
articular malalignment, increased biomechanical loading of joints, genetics, and 
low-grade systemic inflammation. Numerous biochemical mediators such as growth 
factors, cytokines, metalloproteinases, and enzymes are involved in cartilage 
homeostasis. Disruption of this homeostasis has been the subject of research in 
recent years, and further findings in this field are expected to better understand OA 
disease [9].

 Physical Examination and Diagnosis

Osteoarthritis is the most common degenerative joint disorder that affects one or 
several diarthrodial joints, including small joints (such as those in the hand) and 
large joints (such as the knee and hip joints). To date, OA remains challenging to 
diagnose [10]. Cardinal signs include pain, transient morning stiffness, and crepitus 
on joint motion (a grating sound or sensation produced in the joint) that leads to 
reduced range of motion and physical disability, thus impairing quality of life 
(QOL). Physical examination may reveal joint rigidity and palpable deformities 
(e.g., Heberden’s nodes and Bouchard’s nodes affecting distal and proximal inter-
phalangeal joints, respectively) [11].

The clinical diagnosis of osteoarthritis can be made only if the patient has symp-
toms, and the prevention or alleviation of these is the goal of any intervention [8]. 
Indeed, symptoms are usually the reason that leads patients to seek medical atten-
tion outside screening or research programs. The issue of using symptoms to define 
the presence of osteoarthritis is that they can develop only once the disease is 
advanced and usually irreversible. This stage might follow a period of subclinical 
structural change. For disease modification, symptoms therefore have limited value 
in the diagnosis of early osteoarthritis, when intervention is more likely to be suc-
cessful. Structural osteoarthritis can be defined as evident cartilage loss without 
inflammatory or crystal arthropathy, irrespective of whether the patient has symp-
toms. This definition aims to describe osteoarthritis at an early stage. Although car-
tilage changes might be preceded by changes within synovium and bone, articular 
cartilage degeneration seems to be the common endpoint [8].

Osteoarthritis is traditionally diagnosed with plain film radiography; features 
include narrowing of the joint space width, osteophyte formation, and the 
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development of subchondral sclerosis and cysts. Scoring systems include those pro-
posed by Kellgren and Lawrence [12] and the Osteoarthritis Research Society 
International [13]; however, joint space width alone is more sensitive and reliable 
than these systems [13, 14].

 Conservative Treatment

Current medical treatment strategies for OA are aimed at pain reduction and symp-
tom control rather than disease modification. Clinicians treating patients with joint 
OA face major challenges in recommending the most effective conservative thera-
pies to postpone joint surgery as long as possible. A multidisciplinary, patient- 
centered combination of education, self management, exercise, weight loss with 
realistic goals, encouragement, and regular reassessment is recommended for indi-
viduals with OA [15]. Optimizing nutrition and maintaining a near-normal body 
mass index are critical for preventing OA. Weight loss has been shown to reduce the 
incidence of knee OA. Individuals who are overweight or obese should be provided 
with dietary advice because weight loss (usually ~10% of body weight) is associ-
ated with improved pain and function and might be associated with reduced pro-
gression of structural damage [16–20].

Multiple oral drugs have been recommended to improve symptoms of 
OA. Glucosamine and chondroitin sulfate and nonsteroidal anti-inflammatory drugs 
(NSAIDs), including cyclooxygenase-2 inhibitors, are the drugs most commonly 
prescribed for initial treatment. It must be considered that NSAIDs have a high 
incidence of side effects and gastrointestinal complications, so their use should be 
carefully balanced [21, 22].

Intra-articular injections are used extensively as a conservative treatment for OA 
for their efficacy. Different types of injections exist, and the main types are 
listed below.

Steroid Injections Steroid injections work by inhibiting the release of prostaglan-
dins, which are the precursors to histamine—the primary inflammatory enzyme 
released by mast cells and basophils. It is believed that steroid longevity ranges 
from 2 to 4 weeks inside the joint, but the antalgic effect can last some months [23]. 
Repeating this type of injection too frequently is not recommended because of the 
degenerative effect of steroids on the cartilage and tendons [24].

Hyaluronic Acid Endogenous hyaluronan is the major hydrodynamic component 
of joint synovial fluid. Viscosupplementation enhances chondrocyte metabolism, 
decreases chondrocyte apoptosis, and stimulates the synthesis of endogenous hyal-
uronic acid, which decreases shear secondary to increased viscosity [25].

Stem Cells Mesenchymal stem cells are multipotent stromal cells that can differ-
entiate into a variety of cell types, including osteoblasts ad chondrocytes. Stem cells 
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have been isolated from bone marrow, adipose tissue, synovium, blood, and amni-
otic fluid. Bone marrow mesenchymal stem cells are the most extensively studied, 
but in recent years has been reported that adipose tissue stem cells have the most 
stability, are significantly pluripotential, and have increased chondrogenicity [10].

The rationale of using stem cells is to regenerate the articular cartilage. 
Mesenchymal stem cells appear to be the most helpful in younger patients with 
mild-to-moderate OA and, if used in the knee, with chronic patellar tendinosis [26]. 
Studies indicated that one of the main biological mechanisms of action is a strong 
anti-inflammatory effect, including on neurogenic inflammation [8].

 

 Surgical Treatment

Surgical indication and choice of treatment are based on symptoms (e.g., pain and 
knee function), OA stage, and patient-related factors such as age, level of physical 
activity, and patient’s comorbidities. Radiological evidence of OA alone (joint space 
narrowing, osteophytes, etc.) does not justify surgical intervention, which is indi-
cated only in combination with relevant symptoms when conservative treatment 
failed. Finally, it is the patient’s degree of suffering, in correlation to radiological 
evidence of OA, which determines the time point of surgery [27].

Different surgical treatments are possible for OA.

Cartilage Repair Techniques Damaged articular cartilage has only limited or no 
healing capacity. Repair of the cartilage surface has therefore been proposed. 
However, cartilage repair is indicated only for focal cartilage defects, which can be 
seen as a precursor of OA. The different techniques can be divided into bone mar-
row stimulating techniques like abrasion, drilling, or microfracture and replacement 
techniques like mosaicplasty or osteochondral allograft transplantation [28].
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Osteotomies They are used mainly for knee OA.  Osteotomies are an accepted 
method for the treatment of unicompartmental OA with associated varus or valgus 
deformity. Osteotomies around the knee modify the weight-bearing axis of the 
lower extremity [29]. The aim is to unload the damaged compartment and to trans-
fer the weight load from the affected areas by slightly overcorrecting it into a valgus 
or varus axis to reduce pain, slow the degenerative process, and delay joint replace-
ment [30–32]. This was the most widely used technique for a long time. In the 
1980s and 1990s, osteotomy around the knee lost importance due to the improve-
ment and diffusion of knee arthroplasty. Compared with arthroplasty, osteotomy 
was considered a demanding procedure with a less predictable outcome and associ-
ated with more complications [27].

Joint Arthroplasty Joint arthroplasty is a well-accepted, effective method for the 
treatment of advanced OA, especially for the hip and the knee. Owing to its irrevers-
ible nature, joint arthroplasty is recommended only in patients for whom other treat-
ment modalities have failed or are contraindicated. Regarding the knee joint, 
arthroplasty could be unicompartmental—involving just half of the joint, usually 
the medial one—or total. One advantage of unicompartmental knee arthroplasty 
includes a less invasive surgical technique [33].

One of the principal concerns about surgical interventions such as arthroplasty 
relates to the cost implications surrounding it. It may be argued that avoiding or 
delaying these surgical procedures may have a positive impact on health budgets 
through savings. However, it should be noted that delaying such a procedure may 
have a detrimental effect on the quality of life of patients and may lead to additional 
costs [34].

The durability of prosthetic components can be estimated at about 15–20 years 
nowadays [27].

 

 Sexuality and Quality of Life

The study by Salvato KF et al. [35] involved 91 elderly people of both sexes (age: 
70.36 ± 5.57 years) from the EELO project, each with self-reported osteoarthritis of 
the knee or hip, confirmed by radiographic analysis. Pharmacotherapy data were 
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assessed by a structured questionnaire, and quality of life was analyzed by the SF-36 
questionnaire at the time of initial diagnosis and 2 years after the start of pharmaco-
logical treatment. All domains of quality of life were grouped into physical and 
mental components for further data analysis.

A statistically significant decrease in health-related quality of life was observed 
(Wilcoxon’s test, p < 0.05). However, a slight decrease in physical components was 
observed in the chondroitin/glucosamine-treated group compared to other groups, 
according to the Kruskal–Wallis test (p = 0.007). On the other hand, no influence of 
drug treatment on the mental components of health-related quality of life was 
observed. Anxiety and mood swings, dependent on the perception of pain, whether 
more persistent or more bearable, were present in all respondents.

The research of Bernad-Pineda et al. [36] is even more detailed: A multicenter 
observational and cross-sectional study was conducted in which 628 traumatolo-
gists or rheumatologists evaluated 1849 patients with knee and/or hip osteoarthritis, 
aged ≥50 years, and representative of 49 Spanish provinces. Each researcher evalu-
ated three patients and also completed the SF-12v2 health questionnaire. Patients 
completed the WOMAC and SF-12v2 questionnaires.

The patients were 68.5 ± 9.5 years of age, and 61.5% had osteoarthritis of the 
knee, 19% had osteoarthritis of the hip, and 19.5% had osteoarthritis of both sites. 
According to both patients and researchers, older patients and those who had both 
knee and hip osteoarthritis had a worse quality of life. The physical health perceived 
by the researchers was better than that reported by the patients (36.74 ± 8.6 and 
35.21 ± 8.53, respectively, p < 0.001), and the mental health scores given by both 
doctors and patients were similar. The whole sample reported difficulty in move-
ment, poor physical endurance, impatience, irritability, anhedonia, and generalized 
anxiety disorder.

Similarly, a study by Escobar et al. [37] sought to validate a translated version of 
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 
questionnaire in Spanish patients with hip or knee osteoarthritis (OA). The WOMAC 
questionnaire and the SF-36 were administered to a sample of 269 patients on the 
waiting list for hip or knee replacement.

For this reliability study, another sample of 58 patients who had received the 
WOMAC twice within 15 days was recruited. The reactivity study was carried out 
by sending the two questionnaires to all patients once again, 6 months after surgery; 
reactivity was measured by means of the paired t-test, effect size I, and standardized 
response mean. The coefficients obtained for the item-scale correlation of pain area 
were 0.74 or higher, 0.91 or higher for stiffness, and 0.61 or higher for function. 
When measuring test–retest reliability, the coefficients ranged from 0.66 to 0.81. 
Internal consistency produced Cronbach’s alpha ranging from 0.81 to 0.93. The 
responsiveness showed an effect size I ranging from 1.5 to 2.2 in patients undergo-
ing hip replacement; for those undergoing knee replacements, the range was 1 to 
1.8. The mean standardized response ranged from 1.3 to 1.9 for patients with hip 
OA; those with knee OA ranged from 0.8 to 1.5.

While validating the effectiveness of the questionnaires used in this study, a 
German study by Rosemann et al. [38] examined the validity of a translated and 

S. Damiano et al.



359

culturally adapted version of the Arthritis Impact Measurement Scales 2, Short 
Form (AIMS2-SF), in patients with osteoarthritis (OA) in primary care.

A structured procedure was used for the translation and cultural adaptation of the 
AIMS2-SF into German. The questionnaire was administered to 220 primary care 
patients with OA of the knee or hip. Test–retest reliability was tested in 35 randomly 
selected patients, who received the questionnaire a second time after 1 week. The 
physical scale of the original AIMS2-SF was divided into an “upper body limita-
tions” scale and a “lower body limitations” scale.

With values between 0.52 and 0.97 for Pearson’s r, the item-scale correlations 
were reasonably good. Significant effects occurred in the upper limb scale (33.8%). 
Principal factor analysis confirmed the postulated three-factor structure with physi-
cal, physiological, and social dimensions explaining 49.8, 14.1, and 6.4% of the 
variance, respectively. The external validity assessment revealed satisfactory corre-
lations with the corresponding WOMAC scales (Western Ontario and McMaster 
Universities Arthrosis Index). The correlation with the physician’s rating was high 
in the scales dominated by physical factors, but rather low in the health areas domi-
nated by psychological or social factors. The external validity assessment revealed 
satisfactory correlations with the corresponding WOMAC (Western Ontario and 
McMaster Universities Arthrosis Index) scales.

None of these scales examined sexual desire, the type of intimacy experienced 
(affectionate, passionate, and coital), the precariousness of a sex life conditioned by 
pain, and anticipatory anxiety about experiencing physical discomfort or frustration.

In addition to the Arthritis Impact Measurement Scales 2 (AIMS2), many other 
measures allow arthritis researchers to collect data on physical disability, its deter-
minants, and outcomes, which are useful for comparing disease and health condi-
tions. The Organization for Economic Co-operation and Development (OECD) 
Long-Term Disability (LTD) questionnaire is one of the first broad-based measures 
developed to assess physical disability. It is a precursor to more recent measures 
such as the EQ-5D developed by the European Group on Quality of Life and the 
WHO Disability Assessment Programme II (WHODASII) and finally the Late-Life 
Function and Disability Instrument (LLFDI), in full and abbreviated versions.

 Conclusion

Each of these questionnaires helps researchers to understand the outcome of thera-
pies and surgery in the treatment of osteoarthritis. The fact remains that few clini-
cians support their expertise with a multidisciplinary approach and targeted 
interviews to understand the psychological, emotional, and life motivation difficul-
ties related to this pathology. In this case, the sexologist could be a facilitator in the 
process of understanding the physical, intrapsychic, and relational pain with the 
external world of these patients. Sexuality does not only include sexual intercourse 
per se, and in these cases, there is limited interest in this area. Caregivers often com-
plain about the nursing and affective burden in assisting their relatives and describe 
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their altered behavior, impatience, poor adherence to therapy, dissatisfaction, and 
the resignation of some patients in the face of pain. The multidisciplinary consider-
ation of each individual patient could perhaps limit dropout and intra-familial and 
social–relational tensions. Isolation from the friendship nucleus and that from rec-
reational activities because of the limitations imposed by the pathology exacerbate 
the perception of the pathology and its chronic inevitability.

Chronic pain and stiffness of the body are the main factors of this condition, from 
both the physical and psycho-sexological points of view. For these reasons, some 
patients experience guilt and anger and discontinue treatment due to a lack of trust 
in the Specialists and themselves. Changes in lifestyle seem insurmountable: inter-
ruption or limitation of work activity, inability to manage the family, lack of sexual 
desire, abandonment of hobbies, and sports activities. The literature shows that 
sexual difficulties most frequently reported by sexually active women are related to 
sexual arousal (32%) and orgasm achievement (27%), while for men it is mostly 
erectile dysfunction (39%). In both genders, hypotonia of desire (11%) and infre-
quency of sexual intercourse (8%) are described.
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Osteoporosis
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Osteoporosis is a systemic skeletal disease associated with an increased risk of frac-
ture and characterized by reduced bone mass and qualitative alterations in bone 
structure (in both macro- and micro-architecture). Cases of osteoporosis appearing 
after menopause (postmenopausal) or with advancing age (senile) are defined as 
primary. Juvenile osteoporosis is commonly used to indicate the forms of osteopo-
rosis that are found in childhood and adolescence: These pathologies are mostly due 
to genetic mutations that can involve quantitative or qualitative alterations of the 
connective component of the bone (as in osteogenesis imperfecta) or an altered 
osteoblastic activity majorly affecting the trabecular bone. On the other hand, sec-
ondary osteoporosis can be caused by a large number of pathologies and drugs 
(Tables 1 and 2). Osteoporosis is not a disease affecting only women, indeed, about 
20% of all hip fractures occur in males and the incidence of vertebral fractures is 
about half that of females. However, contrary to the prevalence, in affected males 
mortality and morbidity from vertebral and femoral fractures are higher than in 
affected females [1].
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Table 1 Osteoporosis-associated pathologies

Endocrine 
pathologies

Hematological 
pathologies

Gastroenterological 
pathologies Rheumatic pathologies

Renal 
pathologies

Neurologic 
pathologies

Genetic pathologies Others (COPD, amyloidosis, 
AIDS, sarcoidosis, depression)

Table 2 Osteopenazing drugs

Pharmacological class Active substance

Glucocorticoids • Hydrocortisone
• Prednisone
• Dexamethasone

Aromatase inhibitors • Letrozole
• Anastrozole
• Exemestane

SSRI (selective serotonin reuptake inhibitors) • Citalopram
• Fluoxetine
• Paroxetine

Proton-pump inhibitors (PPI) • Esomeprazole
• Omeprazole
• Lansoprazole

H2 inhibitors • Ranitidine
• Cimetidine

Thiazolidinediones • Rosiglitazone
• Pioglitazone

Thyroid supplementation therapy • Levothyroxine
Anticoagulants • Heparin

• Warfarin
GnRH • Leuprolide

• Goserelin
Loop diuretics • Furosemide
Antiretrovirals • Efavirenz

• Nevirapine
• Tenofovir
• Protease inhibitors

Calcineurin inhibitors • Cyclosporine A (high doses)
• Tacrolimus

 Osteoporosis Evaluation

Nowadays bone mass and, in particular, bone mineral density (BMD) can be accu-
rately measured in g/cm2 of projected bone surface through densitometric studies. 
It must be noted that 60–80% of bone mechanical strength is consequential to BMD, 
and this is the reason why it has become a pivotal measurement in the evaluation of 
osteoporosis.

The densitometric diagnosis of osteoporosis, according to the WHO (World 
Health Organization) guidelines, is based on the evaluation of mineral density with 
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the dual-energy X-ray absorptiometry (DXA) technique, compared to the average 
of healthy adults [2]. The unit of measurement is represented by the standard devia-
tion from the average peak of bone mass (T-score). To interpret the results of the 
BMD, the WHO advises to adopt the following definitions:

 1. Normal BMD is defined by a T-score between +2.5 and − 1.0 SD.
 2. Osteopenia (low BMD) is defined at a T-score between −1.0 and − 2.5 SD.
 3. Osteoporosis is defined by a T-score lower than −2.5 SD.
 4. Overt osteoporosis is defined by a T-score lower than −2.5 SD and by the simul-

taneous presence of one or more fragility fractures.

It should be noted that this is only a densitometric diagnosis that can be trans-
lated into a clinical diagnosis only after an overall differential clinical evaluation. 
The individual fracture risk and the decision to initiate or not a drug treatment are 
influenced by other factors, both skeletal and extra-skeletal.

 Overall Fracture Risk Assessment

In the last decade, the scientific community developed algorithms, such as FRAX 
and DeFRA, which can calculate the risk over the next 10 years of the main fragility 
fractures (vertebral, femoral, humeral, and carpal) by integrating the information 
deriving from the measurement of BMD with that deriving from the presence of 
other clinical risk factors. Risk assessment, with or without the aid of these algo-
rithms, must be based on information that is easily available and accessible.

Based on these considerations and to overcome some of FRAX limitations, 
DeFRA was developed in Italy: an algorithm derived from FRAX based on data 
reporting the risk of fracture specifically in the Italian population and improving the 
stratification of some variables already present in FRAX (e.g., location and number 
of previous fractures, comorbidities), in order to improve the prediction of fracture 
risk [3].

It is mandatory to continuously and frequently update the tools for the definition 
of fracture risk with data deriving from clinical studies, which, over time, can iden-
tify new clinical risk factors, as in the case of diabetes and aromatase inhibitors, or 
allow a better interpretation of risks deriving from already known factors [4].

 TBS (Trabecular Bone Score)

The TBS is software that, applied to the DXA, exposes the degree of inhomogeneity 
of the vertebral bone, providing indirect information on the trabecular micro- 
architecture. Studies published so far show that TBS improves the ability to predict 
fracture risk compared to BMD alone. This application has been approved by the 
FDA (Food and Drug Administration).
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The TBS represents only the trabecular bone distribution; for this reason, it is not 
affected by quantitative changes in the bone matrix. During the BMD analysis, the 
TBS can be printed in the following 10 seconds and can be retrospectively analyzed 
in any examination performed with the densitometer. A reduced TBS is indicative 
of a weak micro-architecture, indicating an increased risk of fracture. In order to 
define reference values, an international working group has provided the following 
ranges (dimensionless unit of measurement) valid for female subjects in the post-
menopausal phase: ≥1350 normal; 1349–1201 partially degraded micro- 
architecture; and ≤ 1200 degraded micro-architecture [5].

 QCT (Quantitative Computed Tomography)

Due to its ability to separate trabecular from cortical BMD, QCT allows to measure 
both the total and compartmental volumetric BMD (g/cm3) at the vertebral and 
femoral levels [6, 7].

 Epidemiology

Osteoporosis is a socially impacting disease. Its incidence increases with age until 
it affects the majority of the population beyond the eighth decade of life. In Italy, it 
has been estimated that there are about 3.5 million women and one million men suf-
fering from osteoporosis. Since the percentage of the Italian population over the age 
of 65 will increase by 25% in the next 20 years, we are expecting a proportional 
increase in the incidence of osteoporosis [8].

 Therapy

The main therapy regarding secondary osteoporosis is based on the resolution of the 
causing disease.

As follows there are the main therapeutical approaches in the treatment of 
osteoporosis:

 1. Dietary calcium intake implementation.
 2. Vitamin D supplementation.
 3. Physical activity.
 4. Medical therapy.
 5. Surgical interventions: vertebroplasty and kyphoplasty.
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 Calcium Intake and Diet

The recommended dietary allowance of calcium varies depending on age between 800 
and 1500 mg/day [9]. If necessary, it is preferable to increase calcium intake through 
diet and then through supplementation, since the risk of non-oxalic kidney stones may 
increase with supplements, while it decreases with diet. Moreover, the calcium supple-
ment safety profile has been questioned for a possible increase in calcium vascular 
calcifications and cardiovascular risk: Recent data have not confirmed the relationship 
between calcium intake and cardiovascular diseases, and for this reason, it is recom-
mended to resort to supplements only when dietary correction is not sufficient [10].

An increase in protein intake in subjects with inadequate consumption reduces 
the risk of fractures of the femur in both sexes. An adequate protein intake (1.0–1.2 g/
kg/day with at least 20–25 g of noble proteins per meal) associated with resistance 
physical exercises (muscle strengthening exercises) is able to increase muscle mass 
and strength, improving bone health as well.

Other micronutrients such as zinc, silicon, vitamin K, vitamin E, vitamin B6, 
vitamin B12, and magnesium, which are at the base of a balanced diet, also seem to 
have a protective role on bone and muscle.

 Vitamin D Supplementation

To maintain adequate vitamin D status is preferable the use of fractionated doses 
(daily, weekly, or monthly) of cholecalciferol. It is well demonstrated that sufficient 
plasma levels (> 30 ng/mL) of 25OHD (25 OH vitamin D) are able to improve the 
response to osteoporosis drug therapy.

The most physiological supplementation approach is the daily one; however, in 
order to improve adherence to treatment, the use of equivalent weekly or monthly 
doses is justified from a pharmacological point of view.

Calcifediol [25 (OH) D3] induces a more rapid increase in the levels of 25OHD 
compared to cholecalciferol, due to the different pharmacokinetics and lower distri-
bution volume; consequently, 25OHD3 can be indicated in the case of 
25- hydroxylation deficiency.

Calcitriol [1–25 (OH) 2D3] is indicated in conditions of 1-alpha-hydroxylase 
enzyme deficiency (e.g., moderate-to-severe renal insufficiency, hypoparathyroid-
ism, and mutations of the 1-alpha-hydroxylase enzyme encoding gene) or of intes-
tinal malabsorption [3, 11].

With the updated knowledge, it cannot be assumed that calcium and vitamin D 
supplementation alone is an effective treatment for osteoporosis, even if all patients 
must be guaranteed an adequate intake of both. While a sufficient intake of calcium 
can be obtained with the diet, this is not feasible for vitamin D, which must be 
supplemented exogenously.
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 Medical Therapy

 Anti-Catabolic Drugs

Bisphosphonates

 1. Aminobisphosphonates have a potency of 10 to 1000 times higher than those not 
containing an amino group. The mainly used drugs belonging to this category 
are as follows:

 (a) Alendronate (70 mg/week) and risedronate (35 mg/week or 75 mg × 2 days/
month) efficacy for the prevention of vertebral and non-vertebral fractures 
(including those of the femur) has been extensively documented.

 (b) Ibandronate (150 mg/month p.o).
 (c) Zoledronate (5 mg/iv/year) was approved for the treatment of osteoporosis 

based on a study clearly documenting a reduction in the risk of vertebral, 
non-vertebral, and hip fractures after 3 years of treatment.

Alendronate, risedronate, and zoledronate have also been approved for the 
treatment of male and glucocorticoid-induced osteoporosis (GIO).

In order to minimize the risk of subtrochanteric fracture in patients undergo-
ing therapy with bisphosphonates, it may be useful:

 (a) To consider periods of “drug holiday,” after careful evaluation of the risk-to- 
benefit ratio.

 (b) To correct and monitor other risk factors for atypical fracture (e.g., chronic 
use of glucocorticoids, hypovitaminosis D, chronic use of proton-pump 
inhibitors, and presence of skeletal diseases other than osteoporosis) [12].

A very rare adverse event in patients undergoing bisphosphonates therapy is 
the ONJ (osteonecrosis of the jaw or osteomyelitis of the jaw). The risk to 
develop ONJ during treatment increases if the patient undergoes oral interven-
tions with exposure to the bone tissue. Other individual risk factors for this 
adverse event are diabetes, immunosuppression, steroid use, smoking, and alco-
hol consumption.

Based on the available data, a risk reassessment should be made after 5 years 
of treatment with alendronate, ibandronate, or risedronate and after 3 years with 
zoledronate.

A 12- to 24-month suspension of treatment (drug holiday) appears beneficial 
in patients on oral bisphosphonate therapy for more than 5 years at low risk of 
fractures. Instead, it is recommended to continue treatment uninterruptedly for 
up to 10 years in patient at a higher risk.

 2. Non-Aminobisphosphonates.
Clodronate (200 mg/i.m./2–4 weeks) is predominantly eliminated by the kid-

ney; therefore, adequate fluid intake must be ensured during the whole treat-
ment. For the aminobisphosphonates, this drug has been associated with rare 
cases of ONJ [13].
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Denosumab

Denosumab is a human monoclonal antibody capable of neutralizing RANKL 
(receptor activator of the nuclear factor B ligand), a cytokine, which, by interacting 
with the RANK receptor on the membrane of mature pre-osteoclasts and osteo-
clasts, affects their recruitment, maturation, and survival. The pivotal trials were 
conducted using 60 mg subcutaneous injection of denosumab every 6 months.

Denosumab has been proven effective in reducing the risk of fracture in breast 
cancer patients treated with aromatase inhibitors and in prostate cancer patients 
treated with antiandrogens. Unlike bisphosphonates, discontinuation of denosumab 
treatment is followed by a sharp increase in bone turnover and a rapid loss of 
BMD. Therefore, if discontinuation of denosumab is considered, it is generally rec-
ommended to immediately start another therapy with antiresorptive agents. Treatment 
with denosumab can sometimes cause hypocalcemia, which must be addressed and 
prevented with adequate calcium and vitamin D supplementation. Rare cases of ONJ 
and atypical femoral fractures have been observed in post- registration studies.

Hormone Replacement Therapy (HRT)

In postmenopausal women, treatments with estrogen, alone or in combination with 
progestins, and with tibolone are able to reduce bone turnover and increase 
bone mass.

Selective Estrogen Receptor Modulators (SERMs)

SERMSs are synthetic compounds able to bind the estrogen receptor and produce 
agonist effects on bone and liver and antagonist effects on breast and genitourinary 
tissues. Raloxifene and bazedoxifene are the SERMs currently approved in Italy for 
the prevention and treatment of osteoporosis. In the pivotal MORE study [14], raloxi-
fene (60  mg/day) reduced the incidence of new vertebral fractures; however, no 
improvement was observed in non-vertebral and femoral ones. Bazedoxifene (20 mg/
day) significantly reduced the risk of vertebral and non-vertebral (excluding femoral) 
fractures in women at high risk treated for 3–5 years. SERMs, like HRT, are associated 
with an increased risk of thromboembolic events and are therefore not recommended 
in patients who have already had or are at an increased risk of venous thrombosis [15].

 Anabolic Drugs

Teriparatide

The administration of the 1–34 parathormone (PTH) active fragment (also known as 
teriparatide) stimulates both bone formation and resorption, with particularly evi-
dent prevalence of bone neoformation (anabolic window) in the first 12 months of 

Osteoporosis



370

treatment. The major beneficial effects of treatment on BMD values were observed 
in trabecular bone, with a slight improvement of fracture resistance in the cortical 
bone due to structural remodeling. Teriparatide (20 μg/s.c./day) has been shown to 
reduce vertebral and non-vertebral fractures in postmenopausal women, but its 
administration cannot exceed a total of 24 months.

Teriparatide is contraindicated in patients with hyperparathyroidism, Paget’s dis-
ease of the bone, severe renal insufficiency, primary or metastatic cancer of the 
skeleton or in patient who underwent previous skeletal radiotherapy [7].

 Double-Acting Drugs

Strontium Ranelate

Treatment with strontium ranelate has been associated with an increased risk of 
myocardial infarction and thromboembolic events; therefore, it is contraindicated in 
patients with known or current ischemic heart diseases, peripheral arterial diseases, 
cerebrovascular diseases, or uncontrolled arterial hypertension. The densitometric 
increases observed during therapy are about 50% related to the greater molecular 
weight of strontium compared to calcium [16].

Romosozumab

Romosozumab (105  mg/s.c./2  ×  day simultaneously in two different sites per 
month × 12 months) is a humanized monoclonal antibody directed against scleros-
tin, a glycoprotein secreted by osteocytes, which plays a fundamental role as an 
inhibitor of osteoblastic activity. Its main effect is to increase the activity of osteo-
blasts and new bone formation; however, studies have also shown an inhibitory 
effect on osteoclasts and, consequently, an antiresorptive activity. In the pivotal 
study, romosozumab was shown to be able to reduce the incidence of vertebral frac-
tures and significantly increase BMD, already after just one year of therapy. The 
major contraindication criteria are cardiovascular events. The clinical application of 
this drug has been approved in Italy in 2020 by the AIFA (Agenzia Italiana del 
Farmaco), effectively becoming a treatment choice [17–19].

 Vertebroplasty and Kyphoplasty

Vertebroplasty and kyphoplasty are both surgical procedures based on the injection 
of cement in fractured vertebrae to restore their supporting capacities. The major 
difference between the two is that in vertebroplasty the cement is injected at high 
pressure with a greater risk of leakage and pulmonary embolism, while in kypho-
plasty the cement is introduced at low pressure, after the introduction of a balloon, 
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which is subsequently swollen within the vertebral body, resulting in a lower risk of 
leakage.

Given the possible risks associated and the uncertain long-term benefits, these 
procedures are recommended only for patients with intractable pain lasting 
weeks [20].

 Fracture Liaison Service (FLS)

FLS is a diagnostic–therapeutic pathway, implemented within healthcare facilities, 
with the aim of reducing the treatment gap in patients with osteoporotic fractures 
and improving communication between the various healthcare professionals 
involved. They represent the most common, economically and clinically effective 
coordinated model for secondary fracture prevention.

Developed for the first time in the UK at the end of the 90 s, they are also spread-
ing in Italy, with some experiences already active and others being defined and 
implemented nowadays [21, 22].

 Sexuality and Quality of Life

Osteoporosis is a widespread disease: It is estimated that over 200 million people 
are affected worldwide. In Italy, it affects about 5,000,000 people, over 80% of 
whom are postmenopausal women. Osteoporosis causes almost 100,000 admissions 
for femoral neck fractures in Italy every year, with serious consequences in terms of 
social costs: Mortality within 1 year of fracture is 20%, while 30% of patients suffer 
permanent disability with 40% losing the ability to walk independently [23].

To this end, in 2021 the North American Menopause Society (NAMS) set out its 
clear position on the management of osteoporosis in postmenopausal women [24].

NAMS enlisted a panel of clinical experts in the field of metabolic bone disease 
and/or women’s health to review and update the 2010 NAMS position statement and 
recommendations based on new evidence and clinical judgments. The panel’s rec-
ommendations were reviewed and approved by the NAMS Board of Trustees.

Postmenopausal bone loss, related to estrogen deficiency, is the leading cause of 
osteoporosis other than advanced age, genetics, smoking, thinness, and many dis-
eases and medications that compromise bone health. An assessment of these risk 
factors to identify candidates for osteoporosis screening and recommending non- 
pharmacological measures such as good nutrition (especially adequate intake of 
protein, calcium, and vitamin D), regular physical activity, and avoidance of smok-
ing and excessive alcohol consumption is appropriate for all postmenopausal women.

For women at high risk of osteoporosis, particularly perimenopausal women 
with low bone density and other risk factors, estrogen or other therapies are avail-
able to prevent bone loss. For women with osteoporosis and/or other fracture risk 
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factors (including advanced age and previous fractures), the main goal of therapy is 
to prevent new fractures. This is achieved by combining non-pharmacological mea-
sures, drugs to increase bone density and improve bone strength, and strategies to 
reduce the risk of falling.

The recent study by Angın et al. [25] investigated the effects of clinical Pilates 
exercises on bone mineral density (BMD), physical performance, and quality of life 
(QOL) in postmenopausal osteoporosis.

A total of 41 patients were recruited and divided into two groups: the Pilates 
group and the control group. The subjects were assessed for BMD in the lumbar 
region. The level of physical performance was measured. The level of pain intensity 
was assessed with the visual analog scale. QUALEFFO-41 was used to assess QOL.

Results BMD values increased in the Pilates group (p < 0.05), while they decreased 
in the control group (p < 0.05). The results of the physical performance test showed 
significant increases in the Pilates group (p < 0.05), while there was no change in 
the control group (p > 0.05). The level of pain intensity in the Pilates group was 
significantly decreased after exercise (p < 0.05), while it was unchanged in the con-
trol group. There were significant increases in all QOL parameters in the Pilates 
group. In contrast, some QOL parameters showed decreases in the control group 
(p < 0.05).

The study by Küçükçakır et al. [26] also evaluated the effects of the Pilates exer-
cise program on pain, functional status, and quality of life in women with post-
menopausal osteoporosis. The study was conducted as a randomized, prospective, 
controlled, single-blind study. Seventy women (age range, 45–65 years) diagnosed 
with postmenopausal osteoporosis were included.

Patients were randomly assigned to two groups (home exercise group and 
Pilates). Patients in the Pilates exercise group underwent a supervised Pilates exer-
cise program twice a week for 1 year. Patients in the home exercise group were 
asked to perform a home exercise program consisting of chest extension exercises. 
The patients were evaluated at baseline and after 1 year of participation in the exer-
cise programs.

The visual analog scale for pain, six-minute walk, and sit-to-stand tests for func-
tional status and the QUALEFFO-41 and Short Form-36 (SF-36) questionnaire for 
quality of life were used. Patients were also asked to report the number of falls dur-
ing the investigation.

At the end of the study, the results of 60 patients were analyzed. A significant 
improvement was noted in all assessment parameters at the end of the exercise pro-
gram in the Pilates exercise group. With the exception of QUALEFFO (pertaining 
to leisure activities, physical role limitation subscales SF-36, and emotional role 
limitation), at the end of the program a significant improvement was noted in all 
other evaluation parameters in the control group. The Pilates group showed a slight 
improvement in mood and physical movement disorder, while the group following 
the home exercise regime showed lower QOL levels.

The socialization and playful aspect of the Pilates group exercises could have 
influenced the stimulation of a psychic feeling of gratification despite movement 
limitations and pain.
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There is more. Scientific literature has also investigated the issue of osteoporosis 
prevention after breast cancer diagnosis.

Recently, a group of experts in the UK developed guidelines for the prevention 
of bone loss. The main recommendations concern bone loss in women who enter 
premature menopause before the age of 45 due to cancer surgery or who are receiv-
ing hormone suppression therapy [27].

As they are at high risk of significant bone loss, these women should have a 
baseline dual-energy X-ray absorptiometry (DXA) assessment of BMD. Since ran-
domized clinical trials in postmenopausal women indicate that bisphosphonates 
prevent bone loss and accelerate bone turnover associated with aromatase inhibitor 
therapy, their use is recommended as the main preventive therapy, together with a 
healthy lifestyle and adequate calcium and vitamin D intake.

 Conclusion

Osteoporosis is a common disorder in postmenopausal women. The management of 
skeletal health in postmenopausal women involves assessment of risk factors for 
fracture, changes in diet and lifestyle, and the use of drug therapy for patients at 
significant risk of osteoporosis or fracture. For women with osteoporosis, ongoing 
management is required. Treatment decisions are made continuously throughout a 
postmenopausal woman’s life. Decisions must be individualized and should include 
the patient in the shared decision-making process. This is not to give up on sexual-
ity: restriction of movement, hypoactive libido, and vaginal dryness often appear to 
be limiting factors; however, one should never forget one’s sexual role and identity.
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 Historical Background/Introduction

The term depression comes from the Latin “depressio” and indicates a state of 
dejection perceived by the subject accompanied by extreme suffering and discom-
fort. “Melancholia” (melas means black and cholé means bile), the term historically 
used to describe this condition, was first introduced by Hippocrates in the treatise 
On the Nature of Man [1] based on the humoral theories of Alcmaeon of Croton and 
then resumed by Galen, who described a melancholic temperament characterized 
by a black bile excess. This belief was still solid in the sixteenth century, when the 
French physician Andreas Laurentius related the cause of this pathology to the 
“coldness and darkness of this humor.” In the nineteenth century, Pinel eventually 
proposed a new theory discontinuing the connection between humor and black bile 
and describing four new mental disorders, which included Melancholia and Mania 
[2]. Kraepelin unified all types of affective disorders in the unitary concept of 
manic-depressive illness, which included “periodic circular insanities,” “mania,” 
and “melancholy” [3]. In opposition to this view, Wernicke distinguished five differ-
ent types of melancholia, going back to taking into consideration the possibility of 
single episodes of melancholia [4]. Nowadays, the term melancholic represents a 
subtype of major depressive disorder.
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 Clinical Manifestation

Core symptoms that constitute the current definition of depression include depressed 
mood and anhedonia (reduced ability to experience pleasure from natural rewards) 
accompanied by neurovegetative symptoms (abnormalities in appetite and sleeps), 
sexual dysfunction, feelings of worthlessness, alterations in psychomotor skills and 
in cognitive area, and recurrent thoughts of death.

Epidemiological investigations show how depressive disorder has the highest life-
time prevalence of any psychiatric disorder. Lifetime prevalence for major depres-
sive disorder varies between 5% and 17%. This type of episode can be resolved 
completely or partially in about two-thirds of cases and is not resolved in about a 
third. Dysthymia has 3–6% lifetime prevalence and an age of onset at about 20 years. 
Recurrent brief depressive disorder has an estimated lifetime prevalence of 16% [5].

Patients suffering from depressive disorders frequently describe a feeling of depres-
sion, hopelessness, guilt, worthlessness, and inadequacy, sometimes accompanied by a 
pervasive state of concern, irritability, loss of appetite, weight loss, and insomnia. 
Typical manifestation of this syndrome is asthenia, agitation or psychomotor slowing 
(mutism and stupor), and, on the cognitive level, memory gaps, and, with difficulty 
concentrating, decreased libido. Recurrent ideas of death and suicide are found in the 
most severe depressions [6]. It is not uncommon for patients to report having lost the 
ability to feel emotions and hopes for healing; in some cases, these beliefs can assume 
a delusional nature, especially of a nihilistic type (delusion of guilt, ruin, bodily denial, 
Cotard delusion) or hypochondriac type. Hallucinations may also be present in the form 
of accusatory voices or visions of deceased people, accompanied by a strong sense of 
guilt. If present, both delusions and hallucinations are usually mood-congruent.

 Definition and Classification of DSM-5

The DSM-5, introduced in 2013, classifies depressive disorders and bipolar disor-
ders separately, removing the broad category of mood disorders [6].

Among the five symptoms necessary for the diagnosis of a major depressive 
episode, the DSM-5 signals the depressed mood and the loss of pleasure or interest 
and then lists a series of other symptoms of the abovementioned areas associated 
with nuclear symptoms, which must be present for at least 2 weeks.

The DSM-5 includes a new classification of chronic depression introducing per-
sistent depressive disorder (dysthymia), which represents a consolidation of DSM- 
IV- defined chronic major depressive disorder and dysthymic disorder. This change 
was caused by the evidence showing the difficulty of differentiating the two diagno-
ses and their frequent co-occurrence [7]. Persistent depressive disorder is diagnosed 
when a depressed mood and two or more between a list of six symptoms (poor 
appetite/overeating, insomnia/hypersomnia, low energy/fatigue, low self-esteem, 
poor concentration or difficulty making decisions, and feelings of hopelessness) are 
present for at least 2 years (Table 1). During this period, any symptom-free interval 
must last no longer than 2 months (Table 2).

I. Pinucci et al.



381

Table 1 Persistent depressive disorder (dysthymia) diagnostic criteria according to DSM-5

A.  Depressed mood for most of the day, for more days than not, as indicated by either 
subjective account or observation by others, for at least 2 years

   Note: In children and adolescents, mood can be irritable and duration must be at least 1 year
B. Presence, while depressed, of two (or more) of the following:
   1. Poor appetite or overeating
   2. Insomnia or hypersomnia
   3. Low energy or fatigue
   4. Low self-esteem
   5. Poor concentration or difficulty making decisions
   6. Feelings of hopelessness
C.  During the 2-year period (1 year for children or adolescents) of the disturbance, the 

individual has never been without the symptoms in criteria A and B for more than 2 months 
at a time

D. Criteria for a major depressive disorder may be continuously present for 2 years
E.  There has never been a manic episode or a hypomanic episode, and criteria have never been 

met for cyclothymic disorder
F.  The disturbance is not better explained by a persistent schizoaffective disorder, schizophrenia, 

delusional disorder, or other specified or unspecified schizophrenia spectrum and other 
psychotic disorder

G.  The symptoms are not attributable to the physiological effects of a substance (e.g., a drug of 
abuse and medication) or another medical condition (e.g., hypothyroidism)

H.  The symptoms cause clinically significant distress or impairment in social, occupational, or 
other important areas of functioning

Table 2 Major depressive disorder diagnostic criteria according to DSM-5

A.  Five (or more) of the following symptoms have been present during the same 2-week period 
and represent a change from previous functioning; at least one of the symptoms is either (1) 
depressed mood or (2) loss of interest or pleasure

   Note: Do not include symptoms that are clearly attributable to another medical condition
   1.  Depressed mood most of the day, nearly every day, as indicated by either subjective report 

(e.g., feels sad, empty, and hopeless) or observation made by others (e.g., appears tearful). 
(note: In children and adolescents, can be an irritable mood)

   2.  Markedly diminished interest or pleasure in all, or almost all, activities most of the day, 
nearly every day (as indicated by either subjective account or observation)

   3.  Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of 
body weight in a month), or decrease or increase in appetite nearly every day. (note: In 
children, consider failure to make expected weight gain)

   4. Insomnia or hypersomnia nearly every day
   5.  Psychomotor agitation or retardation nearly every day (observable by others, not merely 

subjective feelings of restlessness or being slowed down)
   6. Fatigue or loss of energy nearly every day
   7.  Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) 

nearly every day (not merely self-reproach or guilt about being sick)
   8.  Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by 

subjective account or as observed by others)
   9.  Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a 

specific plan, or a suicide attempt or a specific plan for committing suicide
B.  The symptoms cause clinically significant distress or impairment in social, occupational, or 

other important areas of functioning
C.  The episode is not attributable to the psychological effects of a substance or to another 

medical condition
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 Pathophysiology

Several factors are involved in the pathophysiology of depressive disorder such as 
life events, genetics, neurotransmitters, and neuroendocrine alterations. No single 
mechanism seems to be able to explain every aspect of this disease. Premorbid per-
sonality traits and psychosocial and biological stressors could contribute to the 
development of a depressive disorder and eventually of a persistent/recurrent form. 
The depressogenic role of scarce coping resources when facing stressful life events 
was recently introduced by Tellenbach, who described a personality vulnerable to 
the development of depression (melancholia) called Typus Melancholicus [8]. The 
constitutive traits of this personality are orderliness, conscientiousness, hyper/heter-
onomy, and intolerance to ambiguity, and they represent the nucleus through which 
the vulnerability to depressive syndrome is expressed. Typus Melancholicus is con-
sidered a fundamental construct for understanding the premorbid and intermorbid 
personality structure liable to the previously defined “endogenous depression.” In 
this regard, it is important to notice that within the current nosographic classifica-
tion, the “endogenous” and “reactive” opposition was abandoned. In the most recent 
edition of the Classification of Mental and Behavioural Disorders of the World 
Health Organization (ICD-10), the adjective “endogenous” was replaced by the 
term “somatic” and was used to characterize the depressive episode under the symp-
tomatological point of view. Major depressive disorder with Melancholia is a sub-
type that is interpreted as a clinico-descriptive value, beyond any etiopathogenetic 
implication.

On the other hand, according to the cognitive model of personality, a depressive 
personality style is well documented and results to be often undiagnosed or misdi-
agnosed as a dysthymic disorder. Bowlby named “avoidant” certain attachment 
behaviors that would lead to a pattern of dysfunctional organization together with 
early trauma experiences [9]. Children without a secure-base attachment figure are 
prone to a constant self-referral with a lack of social interactions that emphasize 
their sense of loneliness. Thus, personal identity will be based on emotional reac-
tions to the experience of loss that return in feelings of desperation, anger, and 
hopelessness. The depressive personality organization entails a “self-meaning” of 
loneliness and a particular sensitivity to every loss situation that could happen dur-
ing life.

In a more complex conception, it is believed that between a stressful event, a 
personality trait, and a mood disorder there is an interactive—rather than casual—
connection, in which a series of genetic, biological, psychological, and environmen-
tal factors are involved. Constitutional predisposition and stressing factors are 
considered complementary based on a psycho-socio-biological model, which allows 
a unified interpretation of the adaptive process in their dynamic becoming.

Among the identified involved factors, several studies have highlighted how cop-
ing styles and the defense mechanisms used by individuals play a fundamental role 
in the development of depressive symptomatology. More in detail, research has 
shown that coping styles mainly based on avoidance mechanisms and immature or 
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primitive defense mechanisms are more correlated with anxiety and depressive dis-
orders. The complex interaction between coping styles and defense mechanisms 
could provide further elements to better understand how individuals relate to the 
disease.

Coping skills are the turning point to understand how similar stimuli can elicit 
different responses even from a neurobiological point of view. Following a stressful 
life event, many neurotransmitters, hormones, and cytokines work in order to pro-
duce a stress response aimed at maintaining homeostasis. The hypothalamic–pitu-
itary–adrenal axis (HPA), in response to stress and modulated by amygdala and 
prefrontal cortex, cooperate with the nervous and immune system for the fight or 
flight reaction. Major depression is strongly associated with hyperactivity of the 
HPA [10–12] and an increased amount of plasma cortisol. Cortisol imbalance is due 
to the increased CRH production of the hypothalamus, which communicates with 
the sympathetic system as an acute response determining a release of adrenalin and 
noradrenalin in response to a perceived dangerous event. An anxiolytic response 
balancing the fight or flight CRH response is activated by peptides called urocortins. 
Both CRH and urocortins are regulated by glucocorticoids. Cortisol hyperproduc-
tion and CRH overdrive determine an alteration in the balance of monoamines and 
neuronal atrophy in the amygdala and in several areas of the prefrontal cortex. 
While an acute stress response activates the monoamines, the chronic stress response 
determines a reduced activity of serotoninergic, dopaminergic, and noradrenergic 
neurons.

The “monoamine hypothesis,” positing that depression is caused by decreased 
monoamine function in the brain, derives from the observation made in the mid- 
twentieth century that the anti-hypertension drugs that would reduce the amount of 
monoamine could cause depression in a subset of patients. Such theory was sup-
ported by the evidence of a “mood elevation” caused by monoamine oxidase inhibi-
tors (MAOIs) and by tricyclic drugs, which increased the availability and excitatory 
effect of neurotransmitters. Today’s antidepressant drugs offer lower rates of side 
effects, but their efficacy is still linked to the increase in monoamine transmission. 
Although these drugs produce immediate increases in monoamine transmission, 
weeks of treatment are required in order to establish mood-enhancing properties. 
These characteristics led to hypothesis that their efficacy could be linked to second-
ary neuroplastic changes involving transcriptional and translational changes medi-
ating cellular and molecular plasticity [13].

Studies investigating the genetic contribution to the development of a depressive 
disorder showed a higher-than-chance incidence of depression among first-degree 
relatives. Twin studies suggest that genes account for 40–50% of the susceptibility 
to major depressive disorder in the population [14]. The most accepted hypothesis 
suggests that different genes interact with the environment increasing the individu-
al’s susceptibility [15].

The role of functional polymorphisms in a small set of genes, which could be 
involved in monoaminergic neurotransmission and in the development and resis-
tance to treatment of depressive disorder, was studied. Most of them are implicated 
in the synthesis, degradation, or neurotransmission of serotonin (5-HT). Current 
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research comprises the loci encoding the serotonin transporter SLC6A4 and its 
methylation [16, 17], the limiting enzyme for dopamine synthesis called tyrosine 
hydroxylase (TH) [18], the serotonin 2A receptor (5HTR2A), and the tryptophan 
hydroxylase 1 (TPH1) [19]. Other genes that have been studied are involved in 
dopamine catabolism (COMT) [20] and the dopamine receptor (DRD4). Regarding 
dysthymia and recurrent depressive disorder, some studies recently focused on the 
role of TCF4 gene [21] and circadian clock genes [22] on their etiopathogenesis.

It is noticed that a recent study on large samples focused on 18 genes empirically 
identified as commonly studied in the last 25 years and do not support previous 
depression candidate genes findings. It was posited that early hypotheses about 
depression candidate genes were incorrect and that the large number of associations 
reported are likely to be false positive [23].

Following works studying the adaptive functions of anxiety, an expanding body 
of literature has focused on functional explanation of depressive disorder, proposing 
mood states as the target for an evolutionary analysis. According to these views, 
depression serves as a method for, de-escalation, energy conservation and for bond-
ing to caregiver. The social risk hypothesis, integrating the over mentioned theories, 
suggests that depressive phenomena can be considered a defensive psychobiologi-
cal response to increased risk of exclusion from social contexts vital to dealing with 
adaptive, socio-reproductive challenges [24].

 Assessment

Besides the abovementioned DSM-5 classification, also the International 
Classification of Diseases (ICD) relies on the presence of a number of key symp-
toms. Recurrent depressive disorder can be diagnosed when repeated episodes of 
depression are present without any episode of mania; dysthymia can be diagnosed 
when a depression of mood is not sufficiently severe or prolonged to diagnose a 
depressive disorder that lasts at least several years [25]. It is important to notice that 
a fundamental approach to diagnose a depressive syndrome is the clinical evalua-
tion. Besides the formerly mentioned symptoms, clinical manifestations can be 
found in signs such as deceleration and reduction in the speech rate, scarce facial 
expression, frequent crying, and poor care of one’s appearance. Activation and anxi-
ety could be present, and affective involvement could be exaggerated or poor. In 
some cases, somatization is the principal mean of expression of depressive syn-
drome, especially in elderly patients [26] or some ethnocultural groups [27, 28]. 
Once depressive syndrome is diagnosed, several tools can be used to assess its 
severity and to measure the outcomes of the interventions. The Beck Depression 
Inventory (BDI) [29], the Montgomery–Åsberg Depression Rating Scale (MADRS) 
[30], and the Hamilton Depression Scale HAM-D [31] are administered by a mental 
health professional, while the Zung Self-Rating Depression Scale [32] is a self- 
administered tool. It is also important to provide an in-depth investigation into the 
suicidal ideation and behavior of patients presenting a depressive syndrome. The 
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Columbia Suicide Severity Rating Scale (C-SSRS) [33] represents a fundamental 
tool for its exploration.

 Treatments

In 2009, the National Institute for Health and Care Excellence published guidelines 
for the recognition and management of depression in adults, updated in 2018. The 
proposed stepped-care model provides a sequence of interventions starting from the 
most effective and less intrusive one (assessment, support, psychoeducation, active 
monitoring, and referral for further assessment and interventions) to evolve, when 
necessary, into more targeted interventions. Step 3 and step 4 are dedicated to mild- 
to- severe forms of depression resistant to treatment for which proposed therapies 
start from medication, high-intensity psychological interventions, combined treat-
ment, and collaborative care for step 3 with the addition of ECT, crisis service, and 
multiprofessional and inpatient care in addition for step 4.

In 2016, the Canadian Network for Mood and Anxiety Treatment published an 
update of the evidence-based clinical guidelines for the treatment of depressive dis-
order published in 2009 [34]. The first of the six sections is dedicated to psychologi-
cal treatments, which are especially indicated in moderately severe and low-risk 
cases, depending on patient preferences, and availability of treatment, with the 
exclusion of psychotic depression. CANMAT guidelines report studies that showed 
the comparison in the efficacy of specific models of psychological treatments and 
propose a list of recommendations. The efficacy in comparison with control 
groups—and not to other psychological treatments—is expressed by the first- to 
third-line treatments.

Cognitive-behavioral therapy (CBT), interpersonal therapy (IPT), and behavioral 
activation (BA) are first-line acute treatments, while CBT together with mindfulness- 
based cognitive therapy (MBCT) are first-line maintenance treatments. Either CBT 
or IPT combined with SSRIs or TCAs shows more effectiveness compared to psy-
chological treatment alone and psychological treatment with a placebo or with anti-
depressants alone [35, 36] (Table 3).

Starting from the mid-twentieth century, pharmacotherapy for depressive symp-
toms has been founded on the enhancement of monoaminergic neurotransmission, 
but newer antidepressant agents target different brain systems such as melatonin, 
NMDA receptors, or GABA. Available antidepressants act on postsynaptic and pre-
synaptic receptors and neurotransmitter transporters, and they may be classified 
according to many aspects, notably based on their principal pharmacological action 
as in the proposed Table 4. Pharmacodynamics and pharmacokinetics of different 
classes go beyond the scope of this paper.

The effectiveness of continuation and maintenance treatments for persistent 
depressive disorder was recently investigated. Ten studies were described compar-
ing pharmacological (SSRIs, MOIs, SNDRIs, TCAs), placebo, and psychological 
therapies in seven different combinations. Five studies showed to favor continuation 
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Table 3 Recommendation for psychological treatment for acute and maintenance treatments of 
major depressive disorder. Partly adapted from CANMAT guidelines

Acute treatment
Maintenance treatment (relapse 
prevention)

Cognitive-behavioral therapy 
(CBT)

First line First line

Interpersonal therapy (IPT) First line Second line
Behavioral activation (BA) First line Second line
Mindfulness-based cognitive 
therapy

Second line First line

Table 4 Principal pharmacological actions

Class Drugs

TCAs Amitriptyline, clomipramine, doxepin, imipramine, 
nortriptyline, trimipramine

MAOIs Tranylcypromine, moclobemide, phenelzine
SSRIs Citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, 

sertraline
SNRIs Desvenlafaxine, duloxetine, levomilnacipran, milnacipran, 

venlafaxine
NDRIs Bupropion
SMSs Vortioxetine
Others Mirtazapine, trazodone, agomelatine, tianeptine, sulpiride/

amisulpride, mianserin

and maintenance pharmacotherapy as an effective treatment to prevent relapse and 
recurrence in persistent depressive disorder compared to placebo. Nevertheless, this 
primary outcome did not reach significance when only studies with a low risk of 
bias were included. An appropriate duration of assumption was not drawn empha-
sizing the need for further studies. Concerning psychotherapy, it was assumed that 
maintained active psychotherapy has a positive effect on depression outcomes and 
on relapse or recurrence rate of depression. No statistically significant differences 
were found when comparing combined psychological and pharmacological contin-
uation and maintenance therapy with therapies alone [37]. It is important to notice 
that most antidepressants cause sexual dysfunctions [38].

 Conclusions

Although recurrent unipolar major depressive disorder and persistent depressive 
disorder represent two manifestations of chronic forms of depression, these disor-
ders stand out in intrinsic fundamental differences regarding their clinical presenta-
tion and etiopathogenesis. While the former shares some aspects with unipolar but 
also with bipolar disorder in which etiopathogenesis is more easily reported to 
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neurobiological causes than to life events, the latter represents a personality trait 
characterizing a life path. As described in 1963, a depressive personality determines 
a feeling of a “little of the normal joy of living” in people “inclined to be lonely and 
solemn, to be gloomy, submissive, pessimistic, and self-deprecatory (…) prone to 
express regrets and feelings of inadequacy and hopelessness” [39]. Such a descrip-
tion of depressive personality is consistent with more recent studies showing how 
being anxious, pessimistic, and shy could be related to future depressive symptoms, 
while being responsible, purposeful, and resourceful could be a marker of executive 
functions that protect a person from depression [40].

 Sexuality and Quality of Life

While there is statistical evidence that sexuality is practiced from adolescence [41], 
it seems likely that sexually active adolescents often use birth control inconsistently, 
have multiple sexual partners, and use alcohol or drugs at the time of sex.

These behaviors are often associated with mood disorders and depression. 
Approximately 14% of adolescents have experienced at least one episode of major 
depression, resulting in a serious impairment of emotional stability: at home, at 
school, or at work, in intimate relationships or in social life [42]. All the more so 
since the percentage has risen considerably due to the COVID 19 pandemic and the 
resulting emotional fragility.

The scientific literature associates the phenomena of adolescent depression with 
family events experienced at an early age [43].

For example, early parental separation (before age 5) can prompt multi-partner 
sexual behavior in adolescence, while early father absence anticipates higher rates 
of sexual activity among 16-year-old female adolescents [44].

The timing of parental relationship instability may also predict increased psy-
chological distress among children and adolescents [45].

When an individual’s parents separate in early childhood, they tend to have 
poorer well-being as pre-adolescents than those whose parents separated later in 
childhood [46].

Depressive symptoms associated with the experience of parental separation dur-
ing childhood may also worsen over time as individuals reach adolescence and early 
adulthood.

Accordingly, studies have shown early emotional instability, sexual behavior, 
and depression in adolescents.

A study conducted by Kelly L. Donahue BA et al., [47] assessed 585 children 
(52% male; 81% Caucasian) and their families. Assessments were conducted annu-
ally, and those who moved after the initial assessment were followed up by mail or 
telephone. At age 24, 83% of the original sample (N = 484) continued to participate 
in the assessments.

The study started from the hypothesis that parental relationship instability before 
the age of 5 years would be associated with a higher probability of reporting early 
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sexuality (SP) at the age of 16  years and a higher probability of experiencing a 
major depressive episode (MDE) between the ages of 13 and 18 years.

The following were assessed: (a) less parental awareness of activities, (b) parents 
with little interaction with children, (c) exposure to numerous transitions in the 
parental relationship (change of city, job, new marriage, etc.) during development, 
or (d) fewer available caregivers (grandparents and friends).

 Methods of the Survey

At the age of 12, using a 3-point scale, adolescents rated how much their parents 
knew about their friends, shopping, after-school activities, and leisure time [48]. At 
age 13, interviewers asked primary caregivers (94% mothers, 3% fathers, and 3% 
others) a series of 35 questions about their adolescents’ homework, school experi-
ences, entertainment choices, and peer relationships. The interviewers rated how 
knowledgeable the parent was in each of the four domains, using a five-point scale.

At the age of 12, adolescents reported on their pubertal development in terms of 
height growth, body hair growth, and skin changes; facial hair growth and deepen-
ing of the voice (boys); and breast growth and menstruation (girls).

Results: At the age of 16 years, more than one-third of participants reported SP 
during the previous year. The prevalence of sexual activity at this age is in line with 
rates found in larger population-based samples [49, 50]. Between the ages of 13 and 
18, 16% of participants had at least one MDE, consistent with estimates from recent 
epidemiological studies.

The identification of individuals most at risk of pathological outcomes, such as 
those experiencing parental separation or divorce prematurely, could help sexolo-
gists and psychiatrists to build a personalized treatment model for each adolescent 
experiencing depression and deviant sexual behavior [51].

 And the Adults?

Depression in adults can lead to hypersexuality, compulsive sexual behavior (often 
also indicative of bipolar disorder), psychosocial distress, relationship, and work 
problems [52].

Some articles in the literature have investigated the relationship between hyper-
sexuality and trauma in veterans, highlighting various forms of sexual compulsivity 
or problematic sexuality associated with traumatic life experiences [53].

In this regard, it has been hypothesized that hypersexuality may arise more gen-
erally from PTSD symptom (abuse, traumatic death of a parent, abandonment, vio-
lence, etc.).

This would explain how in the case of depression, adult hypersexual behavior is 
acted out in order to cope with internal suffering caused by trauma in the past and 
related to psychopathological symptoms.
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 There Is More

Drawing on the pandemic period, some studies have assessed the interaction 
between depression, sexuality, and alcohol abuse.

Specifically, Ellesse-Roselee Akré et al. collected, from May 21 to July 15, 2020, 
3245 adults living in the five major metropolitan areas of the United States (Atlanta, 
Georgia; Chicago, Illinois; New Orleans, Louisiana; New York, New York; and Los 
Angeles, California) [54].

Participants were categorized as straight cisgender or LGBTQ+ (i.e., lesbian, 
gay, bisexual and transgender people, and men who have sex with men and women 
who have sex with women who do not identify as lesbian, gay, bisexual, or 
transgender).

The age groups examined were 18–26, 27–49, 50–64, and ≥65 years. They were 
subdivided by gender (male and female), race/ethnicity (African American/Black, 
Asian, Hispanic/Latino, White), educational level (below high school, high school 
diploma, some college or associate or technical degree, and bachelor’s degree or 
higher), household income in relation to the federal poverty level (FPL; according 
to the US Department of Health and Human Services) relationship status (married 
or partnered; in a romantic relationship; widowed; and single, divorced, or sepa-
rated); health insurance (uninsured, private, public, and other); and city of residence 
(Atlanta, Chicago, Los Angeles, New Orleans, and New York City).

The results showed more frequent psychological distress and alcohol abuse in 
times of pandemic among LGBTQ+ and heterosexual cisgender people. 
Heterosexuals reported hypoactive craving and increased eating compulsivity, frus-
tration, anhedonia, memory and sleep disturbances, and mild depression.

Megan E Patrik et al. [55] confirmed in a study from spring 2019 to autumn 2020 
that the young adults studied (1244) reported stress, economic difficulties, mood 
disorders, autoerotic compulsivity, and drug use to cope with the COVID-19 
pandemic.

In particular, 15.7% of the sample reported marijuana use, 8.9% reported 
increased use of some type of substance, and 8.2% reported increased use of alco-
hol. About 1% reported smoking more cigarettes, using prescribed and/or non- 
prescribed medication for mood disorders. [56, 57].

Staying with the pandemic theme, studies [58] have also shown a lowering of 
mood and sexual frequency with a significant drop in female sexual function index 
(FSFI) scores in adult pregnant women.

We refer to hypoactive desire, disturbance of arousal, lubrication, orgasm, satis-
faction, and pain, with negative effects on the quality of life of affected women.

Data show a reduction of up to 64% in interest in sexual activity after childbirth. 
The return to sexual activity occurs on average 4 months after childbirth, varying 
from 1 month to 2 years.

Therefore, the importance of assessing women’s sexual health in one of the 
countries most affected by COVID-19 has become apparent, especially during a 
vulnerable period with regard to sexual dysfunction, such as puerperium [59].

Persistent Depressive Disorder (Dysthymia) and Recurrent Unipolar Major Depressive…



390

It appears that sexual dysfunction in the third trimester of pregnancy is linked to 
the fear of hurting the fetus, triggering mechanisms of low self-esteem, mood disor-
ders, and relationship problems [60, 61].

 Conclusion

Depression, sexuality, and quality of life remain a triad that must be investigated 
with the utmost care and by means of a multi-specialist criterion: psychiatric and 
psychosexological. The complementary anamnesis would allow the patient to learn 
the causes of his or her behavior and to associate the pharmacological therapy with 
a process of re-evaluation of himself or herself and of his or her weaknesses. Any 
hyposexual or hypersexual behavior would take on more relevance in the individu-
al’s life, limiting the use of alcohol and substances.
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Autism and Sexuality

Flavia Caretto, Carlo Hanau, and Elena Vittoria Longhi

 Introduction

The word autism, derived from the Greek “autòs,” which means “self,” was first 
used in psychiatry by Eugen Bleuler in 1911, in order to describe one of the symp-
toms of schizophrenia in one of its phases, consisting of turning in on oneself and 
isolation.

In 1943, the pediatric psychiatrist Leo Kanner [1] took up this definition to define 
the pathological condition of 11 children described by him, whose appearance had 
been precocious, within 3 years of age.

Despite having noted and meticulously described an enormous range of behav-
ioral anomalies, Kanner was particularly struck by the loneliness these children 
seemed to actively seek at an age when such an attitude is totally unusual. Kanner 
correctly hypothesized in his first work that the cause of this behavior, which being 
innate cannot be psychogenic, is “an innate inability to communicate.” “We must, 
then, assume that these children have come into the world with innate inability to 
form the usual, biologically provided affective contact with people…omissis… For 
here we seem to have pure-culture examples of inborn autistic disturbances of 
affective contact.”

This hypothesis was corroborated by Anne Freud and S. Dann [2].
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Kanner moved away from this first correct hypothesis in the following years, 
after noting that the families bringing autistic children were generally well-to-do 
and with a high cultural level, even in the mother, often engaged in work outside 
their home. Kanner [3], influenced by psychoanalysis at that time dominant [4], 
made the rash deduction that their parents (especially the mother defined as a refrig-
erator mother) were the psychogenic cause of their children’s autism. In 1949, he 
wrote “They were left neatly in refrigerators which did not defrost. Their with-
drawal seems to be an act of turning away from such a situation to seek comfort in 
solitude.” In 1969, Kanner retracted his hypothesis of the refrigerator mother, which 
was definitively falsified in 1987 by Sanua [5] with an epidemiological investiga-
tion. Biological research on what previously seemed to be a psychogenic problem 
took off only at the beginning of the century, accounting for why there are no drugs 
for autism today.

 Main Medical Characteristics of Autism

The chronicity of autism in the cases studied by Kanner is demonstrated by his 
study on the distant evolution of the 11 children described in 1943 [6]. Those adults 
were no longer people withdrawn into themselves, but with presumed good hidden 
potential, they were persons with severe mental disabilities. They showed impair-
ment in all areas of development and moreover with very serious psychotic ele-
ments. He repeated the observation on about a hundred cases he subsequently 
diagnosed and found them institutionalized and totally dependent, with the excep-
tion of some of them, self-sufficient and able to carry out a job diligently, but with 
elective deficiencies in the ability to socialize; no one was married or lived in a 
couple, so the problem of genetic transmission did not arise.

Let us consider people with autism that allows married life, and subsequent 
epidemiological research studies have shown the possibility of family transmis-
sion and the highly significant higher frequency of an ever-increasing number of 
transmissible or “de novo” genetic anomalies. Since the end of the last century, 
genetic research has increasingly found various rare or very rare forms of genes 
or combinations of genes, or CNV (copy number variation), which can 
cause autism.

Anatomopathological investigations on the brains of deceased people with 
autism have found an excess of synaptic connections. This is due to the lack of prun-
ing, which should begin between the 18th and 20th weeks of intrauterine life [7].

The choice of the term autism has generated confusion and led to the creation of 
successive names, first of all: Kanner’s syndrome; even today, when the causes can-
not be referred to, which in most cases remain unknown, autism is defined on the 
basis of the behaviors observed by Kanner. They are included in the International 
Statistical Classification of Diseases and Related Health Problems, officially 
adopted and translated in the countries of the world and also used for administrative 
and accounting purposes.
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The ICD-10 CM (https://www.icd10data.com/ICD10CM/Codes/F01- F99/F80- 
F89/F84- /F84.0) will give way to ICD-11 in 2022 (ICD- 11 (who.int)), where the 
code 299.00 of the ICD-9 and the code F84 of the ICD-10 CM will be replaced by 
6A02, which separately classifies the types of autism of the spectrum (https://www.
findacode.com/icd- 11/code- 437815624.html). F84.5 Asperger’s syndrome is classi-
fied as 6A02.0.

Autism spectrum disorder is characterized by persistent deficits in the ability to initiate and 
to sustain reciprocal social interaction and social communication and by a range of 
restricted, repetitive, and inflexible patterns of behavior, interests, or activities that are 
clearly atypical or excessive for the individual’s age and sociocultural context. The onset of 
the disorder occurs during the developmental period, typically in early childhood, but 
symptoms may not become fully manifest until later, when social demands exceed limited 
capacities. Deficits are sufficiently severe to cause impairment in personal, family, social, 
educational, occupational, or other important areas of functioning and are usually a perva-
sive feature of the individual’s functioning observable in all settings, although they may 
vary according to social, educational, or other contexts. Individuals along the spectrum 
exhibit a full range of intellectual functioning and language abilities.

Inclusion Autistic Disorder; Exclusion Rett Syndrome (LD90.4)
Sections/Codes in this Section (6A02-6A02)

• Autism spectrum disorder without disorder of intellectual development and with 
mild or no impairment of functional language (6A02.0).

• Autism spectrum disorder with disorder of intellectual development and with mild 
or no impairment of functional language (6A02.1).

• Autism spectrum disorder without disorder of intellectual development and with 
impaired functional language (6A02.2).

• Autism spectrum disorder with disorder of intellectual development and with 
impaired functional language (6A02.3).

• Autism spectrum disorder with disorder of intellectual development and with 
absence of functional language (6A02.5).

• Other specified autism spectrum disorder (6A02.Y).
• Autism spectrum disorder, unspecified (6A02.Z).

In scientific publications, the classification of DSM-5 [8] is widely used, which 
brings together all autisms in the “autism spectrum disorder” (ASD) class. Inside 
this class, various specifications are prescribed together with a global index to be 
1–3  in order to take into account the severity and complexity of needs. Inside 
DSM-5, the following terms are removed:

 – Asperger’s syndrome, which in DSM-IV represented the borderline of autism, 
where language is often presented in an early and refined way, where IQ is nor-
mal or even above normal, and where early diagnosis within 3  years is very 
difficult.

 – Rett syndrome, the genes that cause it have been found. They are MECP2, 
CDKL5, or FOXG1.

In current diagnostics, if the laboratory finds one of the dozens of rare genetic 
syndromes known because there is an incidence of autistic behavior significantly 
higher than that of the general population, the diagnosis of autism takes second 
place. Conversely, it happens when the concomitant diagnosis is ADHD or epilepsy, 

Autism and Sexuality

https://www.icd10data.com/ICD10CM/Codes/F01-F99/F80-F89/F84-/F84.0
https://www.icd10data.com/ICD10CM/Codes/F01-F99/F80-F89/F84-/F84.0
https://icd.who.int/en
https://www.findacode.com/icd-11/code-437815624.html
https://www.findacode.com/icd-11/code-437815624.html
https://www.icd10data.com/ICD10CM/Codes/F01-F99/F80-F89/F84-/F84.5


396

which are considered minor pathologies or otherwise treatable with health care, as 
well as psychoeducational interventions.

The characteristics of autism manifest themselves very differently from person 
to person, also in relation to the level of general skills, the presence and degree of 
intellectual impairment, and the educational path taken [9]. Since within this condi-
tion the differences between people are truly remarkable, we prefer to speak of 
“autisms” in the plural or, according to the English-speaking scientific literature, of 
ASD to identify a great variety of characteristics (as for the “spectrum” of the light).

ESCAP (European Society for Child and Adolescent Psychiatry) advises psy-
chiatrists and neuropsychiatrists belonging to European scientific societies to direct 
their diagnostic and therapeutic interventions to cases in which autistic behavior is 
a problem [10].

For people who have only some behaviors included in the autism spectrum, but 
do not register reductions in quality of life, the diagnosis of autism spectrum can be 
considered a stigmatizing and unacceptable false positive, since usually for some it 
can be a pride. These conditions cannot be defined as “global developmental disor-
ders of psychological development,” but rather atypical neurodevelopment, outside 
the norm in the statistical sense. They are part of the great variability of human spe-
cies. They do not constitute a problem for the person himself, and indeed, they can 
constitute a quality appreciated also by people, which nevertheless requires to be 
educated in order to recognize and respect differences.

Autism can be taken as one of the examples of a situation in which medicine, not 
knowing the causes, made the mistake of believing that it was a psychogenic pathol-
ogy, caused by the inadequacy of motherly love. Even today, there is little scientific 
knowledge on the etiopathogenesis of the majority of autism cases. This is the first 
cause, for which there are no effective health intervention tools, and other than those 
of special education, which can ignore the knowledge of the causes.

From the first description of autism made by Kanner to today, 78 years have 
passed. Diagnoses of Global Developmental Disorders of Psychological 
Development (ICD-10), Pervasive Disorder of Psychological Development 
(DSM-IV), and the Autism Spectrum (DSM-5) undergo an enormous and continu-
ous increase everywhere. Such an increase is due to both the real increase in the 
phenomenon and the improvement of social attention and the expansion of diagnos-
tics for autism. In the USA, (https://www.cdc.gov/ncbddd/autism/addm.html), in 
2016, there was in the average one case for every 54 8-year-olds, albeit with great 
variations from one state to another. Those with intellectual disabilities, which were 
almost all at the time of Kanner, have dropped to a third of the total (https://www.
cdc.gov/ncbddd/autism/addm- community- report/index.html). The age at the first 
diagnosis has decreased, favoring the appearance of cases also of the disappearance 
of ASD (https://pubmed.ncbi.nlm.nih.gov/30187843/).

In Italy, nowadays, quotidianosanità.it [11], which reports the National Autism 
Observatory of the Higher Institute of Health ISS), as well as the US CDC, esti-
mates that the prevalence in Italy of the diagnosis of primary school pupils 
included in the spectrum is almost one for every 77 children between 7 and 
9 years of age.
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According to the Italian Statistics Institute [12], which lists all certified disabili-
ties for which school support is required, the prevalence of “Global developmental 
disorders of psychological development” (F 84 in ICD-10) continues to grow more 
than all other forms of disability, approaching 1% of students in 2019–2020 [13].

The growth is due both to the increase in the phenomenon and to the greater 
attention that is paid to this condition.

 Main Tools for the Diagnosis of Autism

Autistic behaviors can be found in about one-third of cases of “Neurodevelopmental 
disorders,” where all the major mental abnormalities of childhood are found, regard-
less of the biological and genetic diagnosis, which would be useful for distinguish-
ing cases that require qualitative and quantitative resource details. Effective 
psycho-pedagogical interventions, such as those recommended by Guideline No. 21 
on autism, issued by ISS, can ignore the etiology of the disorder. They must begin 
as early as possible, even before a definitive diagnosis.

The differences in the development of people with autism are particularly evi-
dent in two large areas: The first area concerns interaction and social communica-
tion and the second area concerns interests, sensory aspects, and other behavioral 
peculiarities.

These characteristics find different expressions at different ages, in males and 
females. They rely upon many personal characteristics, hence requiring the ASD 
concept class. In any case, all people in the spectrum exhibit different behaviors, at 
least in the years of very early childhood; among these characteristics, there are, for 
example, odd relations with people.

With the growth, what actually characterizes this group of people is the way of 
perceiving and processing information. The way of processing social information 
appears qualitatively different from what is expected of a typical person.

The assessment and diagnosis in the autism spectrum are conducted in relation 
to two broad categories: the characteristics of autism, or symptoms, on the one 
hand, and abilities on the other. The symptom part of the assessment must be based 
on international criteria for diagnosis. Traditionally, practitioners have employed 
tests to support clinical observations. These tests must evaluate the symptoms pres-
ent “at the time” and those present “historically,” in the frame of contexts other than 
the clinical one. The most used test is the ADOS, which consists of a direct and 
standardized observation of the person. It is accompanied by ADI, a meticulous 
interview with the people who know the person the best, usually his parents. The 
ADOS is not the only test that can be used. It does not include the population of 
adolescents and adults with cognitive and verbal difficulties; CARS is generally 
used in such a case, an observational assessment that does not require a standardized 
context. To evaluate the aspects related to skills, on the other hand, two types of 
measures are used. Tests that indicate the age of development or the IQ (the classic 
intelligence scales), which may include verbal language, are enrolled. They may 
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include verbal language or not include it. Functional tests (such as the Denver Scale, 
the PEP scale, and the TTAP) and adaptive tests (such as the Vineland or ABAS 
scales) may be exploited. A retest after some time must be planned. The functional 
and adaptive tests allow for a definition of the objectives useful for the educational 
intervention, which are identified on the basis of the emerging or potential skills 
detected.

The cognitive profile of people with neurodiversity characteristics is always dif-
ferent from that of people with neurotypical characteristics. Both in the first and in 
the second group of people, there are cases with cognitive deficit: The type of basic 
neurological organization determines its manifestation. People with cognitive dif-
ficulties, if they are autistic, have some specific characteristics, and if they are not, 
they have others.

In about 30% of people with autism, a qualitative difference in the “way” of 
thinking, which generally manifests itself in the IQ tests of a single individual with 
a distribution of scores wider than one would expect, is detected. Moreover, an IQ 
lower than 70 is detected, a score that marks the presence of cognitive difficulties.

Adults with the characteristics of autism spectrum are often under-employed or 
do not work. They do not live independently, even when this would be possible. 
They do not have a social support network and are afflicted with anxiety and mental 
health problems.

 Autism and Sexuality

Regarding autism, affectivity, and sexuality, people with autism show a whole 
range of sexual behaviors [14].

To understand the peculiarities of the affective development of children in the 
spectrum, it is useful first to take into consideration the particularities of attention 
and joint emotion [15], perception [16], and the tendency to focus on details gener-
ally considered of little or no relevance by people with typical development [17].

The earliest particularities related to the affective sphere are observed in joint 
attention and in the first expressions of attachment. In persons with ASD mecha-
nisms of attachment, or the creation and development of emotional bonds, atypical 
paths are followed. Different forms are compared to what happens in people with 
typical development. It is the expression of attachment that is different from what 
was expected, and not the attachment itself [18].

In developing bonds, both with their family members and with unfamiliar peo-
ple, people with autism can experience greater difficulties than non-autistic ones. 
Since joint attention is the basis of sharing and sharing is the basis of intimacy, this 
greater difficulty can also be experienced in romantic and/or sexual relationships.

Unlike what happens in neurotypical children, sensations and emotions of autis-
tic children are not confirmed in the interaction with neurotypical adults. ASD per-
sons feel many difficulties in joint attention. Neurotypical interlocutors generally 
“intuitively grasp” emotions. ASD children do not, hence, provide explicit 
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explanations on these. Children with autism, including those with normal intellec-
tual and speech abilities, may have difficulty naming, describing, and mimicking 
emotions. These children undergo more complex stresses than non-autistic ones 
from the social and non-social world. The difficulty in cognitively manipulating 
emotional concepts often manifests itself, at a behavioral level, in a poor capacity 
for self-regulation.

Growing up, people with autism may find it difficult to grasp the thoughts and 
emotions of neurotypical interlocutors. Autistic people have a kind of “innate” and 
general difficulty in forming a theory of mind and also display a deficit of “empathy.”

We know today that this is not completely true, or rather that it is an incomplete 
definition. It is true that people with autism do not have a typical theory of mind as 
much as non-autistic people. This also applies to empathy: People with autism do 
not have empathy toward people, as non-autistic people do not have empathy toward 
those with autism.

Due to the mutual misunderstanding between autistic and neurotypical, adoles-
cents and adults with autism have a greater risk of engaging in inappropriate sexual 
behavior and sexual victimization than their typically developing peers [19].

As for adolescents and adults with autism without intellectual and language 
impairment, these people appear to have more hypersexual and paraphilic fantasies 
and behaviors than the general population [20]. This observation is mainly driven, 
in literature studies, by observations from male participants.

Women with autism are usually more socially adapted and show fewer symp-
toms. They are more able to “mask” the characteristics of the spectrum and personal 
suffering, mimicking what they observe in neurotypical contexts [21, 22].

In recent years, the finding that women with autism are capable of this “mask-
ing” has led to a reassessment of the percentages of males and females within the 
spectrum in DSM-5 [8]. It states that autism “in females without concomitant intel-
lectual impairment or without language delays may not be recognized” (p. 66). This 
suggests that, in relation to autism and sexuality, studies should focus on the male 
and female gender separately.

Pecora [23] carried out a meta-analysis to consider the impact that sexual experi-
ences can have, over time, on the sexual/romantic functioning of autistic people 
“without intellectual and verbal impairment.” Females show higher levels of sexual 
understanding, and they are prone to more adverse sexual experiences than males 
with the same characteristics and neurotypical counterparts. Males reported greater 
desire and commitment to both solitary and dyadic sexual contact.

It should be considered that within the spectrum there are people who define 
themselves as “asexual,” who are not interested in aspects related to sexuality.

Additionally, some studies have identified among transgender people a higher 
rate of autism diagnosis, with estimates ranging from 6% to 13%.

Other studies have found that people with autism also have a higher rate of gen-
der dysphoria or gender variance, often in co-occurrence with mental health prob-
lems, which include suicide attempt. It is important that evaluations for autism 
routinely take into account gender variance and that clinical evaluations of young 
people referring to gender variance are also important [24, 25].
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There is growing recognition that autistic women exhibit more sexual and gender 
identities than their non-autistic counterparts. Likewise, autistic women are also at 
greater risk for adverse sexual experiences. As higher rates of sexual victimization 
are observed in individuals with different sexual identities in the broader population, 
the rates of negative sexual experiences among autistic women remain unclear [19].

 People with the Characteristics of the Autism Spectrum Who 
Also Have an Intellectual Impairment

In the last century, almost all of the cases diagnosed in F 84 of the ICD-10 presented 
both behavioral problems and cognitive deficits from an early age. The presence of 
severe disability was clear to everyone. Some sexual misbehaviors may appear at 
prepuberal age, such as self-stimulation of the genitals or compulsive masturbation 
in public. When they occur in children, these behaviors are not considered highly 
problematic, and they create great discomfort when the person enters adolescence. 
Attempts are made to decrease the frequency by intervening psychologically or 
pharmacologically. The best option would be to prevent these behaviors through a 
good education in sexuality and affectivity. It should be remembered that some 
antipsychotics widely used for problem behaviors, such as risperidone, act on pro-
lactin in males, hence reducing sexual manifestations.

People within the spectrum who also have an intellectual disability are about 
30% of the total diagnosed in the United States [26]. They face much difficulty in 
implementing an age-appropriate intervention, or that changes, for example, in the 
use of educational materials, according to the age of the person with autism: A per-
manent “infantilization” is generally observed, as if the person were “younger than” 
and only “younger” instead of different. The infantilization of adults included in the 
spectrum is often observed in clothing and self-care, in the failure to teach skills of 
personal autonomy, and in the welcoming social response to age-inappropriate 
behaviors, such as hugging strangers or kissing them.

An extreme form of tolerance is sometimes reserved for problematic behaviors 
with sexual components. They are “ignored” until it is no longer possible to do so, 
or when they are well-established and very problematic. It is very difficult to deal, 
emotionally and operationally, both as parents and as professionals, with these 
behaviors. They include compulsive masturbation or particular forms of sexual 
interest. Little space is given to prevention through adequate education.

 Autistic People as Victims or Perpetrators of Sex Offenders

People in the spectrum, whatever their type of functioning, are frequently subjected 
to different forms of abuse, including sexual abuse.
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Reynolds [27, 28] states that the figures for sexual assault attempted violence and 
harassment in the general population of boys and girls under the age of 18 double if 
the person has a developmental disability. Counting how many people with autism 
are sexually harassed is not easy. Note that violence is not disclosed or reported by 
autistic people.

In the event that harassment or violence is suspected, the protected hearing 
should follow a series of principles, currently only hypothesized, to adapt to the 
characteristics of the autistic person, ensuring authentic listening [27, 28].

Some characteristics of people with autism favor abusers, such as the difficulty 
in asking for help, in revealing what happened immediately. They are unable to 
explicitly reject an unwelcome interaction. They cannot understand when it is vio-
lence. They cannot realize that can be refused sexual interaction.

Early education in knowledge and respect for oneself, adequate self-esteem, and 
good communication skills, together with a correct affective and sexual education, 
help to reduce abuse.

This is also true when men with autism are viewed as potential abusers. Creaby 
Attwood and Allely [29] considered some legal cases in which offenders were in the 
autism spectrum. This study suggests that the difficulty in developing appropriate 
and consenting sexual relationships, as a result of impaired social cognition, may 
increase the risk of sexual offenses.

A recent study [30] suggests that people in the spectrum who commit crimes 
engage more frequently in crimes against the person and sexual offenses, than other 
types of crimes such as property, traffic, and drug-related crimes. To date, there is 
little empirical knowledge on the reasons why men with autism commit sex offenses 
more frequently. Understanding their reasons is the key to developing and imple-
menting effective interventions to reduce both initial crime and recidivism. In the 
aforementioned study [30], semi-structured interviews were conducted with nine 
autistic sex offenders in prisons and probation services in England and Wales. 
Thematic analyses revealed five main themes (social difficulties, misunderstand-
ings, sexual and relationship deficits, and inadequate control and imbalance). The 
main reasons for the crime were difficulties in social skills, lack of perspective or a 
weak “central coherence,” misunderstanding of the seriousness of their behaviors, 
and lack of appropriate relationships.

 Need for Emotional and Sexual Education

The latest studies highlight the need to develop sex and relationship education inter-
ventions that are tailored to the needs of autistic individuals. This may address both 
the reasons reported by the abusers themselves for the offense and their lack of 
sexual knowledge and awareness.

Adequate emotional and sexual education could prevent at least some of the 
sexual abuses.
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We must implement effective sex education programs to foster the development 
of a healthy sexual identity and relationships that meet the needs of each individual. 
The need for an appropriate and specific education for people in the spectrum is 
shared. Many references are now available to implement a psychoeducational inter-
vention on affectivity and sexuality from childhood. Dealing with these issues in the 
scholastic and habilitation field remains a difficult task [31].

Psychoeducational intervention in this area is not actually simple or intuitive, but 
it is possible and should be determined by guidelines that establish its “policy.”

In any case, it facilitates the recognition of one’s rights and the integration of 
one’s sexual preferences in the development of one’s identity and personality. It 
improves the knowledge of the “mechanics” linked to sexual activities, personal 
safety from abuse and sexually transmitted diseases, and conscious pregnancy.

In some countries of the world, part of the educational function in this area is 
carried out at the institutional level. In addition, some countries have an educational 
figure, the “sex assistant,” who deals with issues related to both education and oper-
ational aspects related to the healthy expression of sexuality.

Nowadays, practicing educational activities on this front is possible: Educators 
and health personnel have extensive reference literature. If made operational, such 
literature allows to prevent serious suffering for individuals, their families, and col-
lectivity. While respecting cultural differences, awareness of this information should 
be widespread (http://www.culturautismo.it) [32–36].
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Ehlers–Danlos Syndrome
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 Definition

With Ehlers–Danlos syndrome (EDS), we indicate a heterogeneous group of rela-
tively rare inherited connective tissue disorders that share common joint hypermo-
bility, skin hyperextensibility, and generalized tissue fragility. The overall prevalence 
ratio of EDS has been estimated at 1:500–10,000, with no sex or ethnic differences. 
However, it is likely that some individuals with milder manifestations of the disease 
do not come to medical attention and thus go undetected. The most common types 
of EDS are the hypermobile type (prevalence: 1:500–1:20,000), the classic type 
(prevalence: 1:20,000–40,000), the kyphoscoliotic type (prevalence: 1:100,000), 
and the vascular type (prevalence: 1–9:100,000). The other types are very rare and 
currently described only in a few familiar clusters.

 Interested Population (Enrollment Criteria)

Clinical, imaging, and laboratory criteria must be applied in order to confirm or rule 
out the diagnosis. The diagnostic procedures should be applied in the follow-
ing cases:

 1. Subjects with suspected clinical manifestations and family EDS occurrence.
 2. Sporadic cases with at least one of the following clinical manifestations:
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 – Frequent joint subluxation/luxation and positive Beighton score.
 – Skin hyperextensibility associated with atrophic scars, poor wound healing, 

and easy bruising following relatively minor trauma, especially over pressure 
points (knees, elbows) and areas prone to trauma (shins, forehead, and chin).

 – Arterial dissection/aneurysm, organ rupture, and uterus rupture.
 – Early progressive scoliosis associated with hypotonia or other skeletal mal-

formations such as pectus excavatum, knee valgus, congenital clubfoot, and 
pes planus/valgus.

 – Other suspected symptoms, especially in the adult, may include disabling 
joint pain, visceroptosis, and vascular abnormalities such as aneurysm or 
stroke history.

Since the expression of EDS phenotypes can be time-dependent, where there is 
no reasonable clinical suspicion, 1- or 2-year follow-up period is indicated. Even 
those with minor criteria must be reviewed over time, to confirm or rule out the 
diagnosis with certainty.

 Clinical Manifestations

The main clinical features of EDS are present in the skin, joints, and neuromuscu-
lar level.

The mucocutaneous involvement is certainly one of the cardinal features of the 
syndrome. The skin is usually soft, velvety, doughy, and hyperelastic. Blood vessel 
fragility increases the risk of bleeding, hematomas, and bruising, even spontane-
ously. Typically, we have delayed scar formation with enlarged and atrophic scars, 
defined as “cigarette paper,” occasionally with accumulations of hemosiderin. In 
classic EDS, molluscoid pseudotumors and solid subcutaneous spherules are char-
acteristic. Other skin manifestations include atrophic striae, abdominal and post- 
surgical hernias, and varicosities of the lower extremity at young age. On the mucous 
side, abnormal bluish sclera, frequent nose bleeding, and increased tendency toward 
gum disease (gingivitis and periodontitis) in the absence of oral cavity pathology 
are frequent. The oral mucosa may be thin, easily tear, and give rise to mouth ulcers 
(classical and hypermobile EDS).

Joint hypermobility is certainly another distinctive feature of these syndromes. 
Investigating joint hypermobility essentially consists in measuring the range of 
motion of the joints. In EDS, joint hypermobility is frequently congenital (nontrau-
matic) and generalized, although in some types, such as in the vascular type, may be 
present only in the extremities. The Beighton score is a popular and simple screen-
ing system to quantify joint laxity and hypermobility.

The neuromuscular aspects of EDS have recently been acquired [1] increasing 
importance. Mild muscle hypotonia is a frequent feature of probable congenital (or 
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prenatal) origin that is responsible, at least in part, for of the characteristic orthope-
dic abnormalities such as flexible flat feet, big toes, valgus knees and elbows, mild 
scoliosis, and high arched palate. It is possible to find a lack of strength in various 
muscle areas or muscular hypotrophy, the latter usually in the thenar and hypothe-
nar eminences and in the interosseous muscles. Joint contractures of myogenic ori-
gin, such as camptodactyly and clubfoot, are possible, although rare, and usually 
associated with some specific variants of the syndrome, such as the vascular form. 
It is possible to find a lack of strength in various muscle areas or muscular hypotro-
phy, the latter usually in the thenar and hypothenar eminences and in the interosse-
ous muscles. The most relevant neurological element on physical examination is 
proprioceptive impairment, in the absence of other signs of vestibular dysfunction, 
which determines space dispersion. The sensory function is usually intact, although 
some patients report areas of hypoesthesia or dysesthesia. The combination of con-
genital (mild) hypotonia and proprioception defects sometimes results in a slight 
psychomotor developmental delay with the absence of crawling, walking on toes, 
first steps alone >14 months, and motor awkwardness.

 Main Symptoms Divided by Organs

Musculoskeletal System: recurrent sprains and dislocations, slow healing of joint 
trauma, tendinitis, recurrent synovitis and tenosynovitis, chronic-recurrent arthral-
gia, chronic-recurrent myalgia, including cramp-like pain, ruptures of muscles, and 
tendons.

Nervous System: neuropathic pain, hyperalgesia, allodynia, paraesthesia, dyses-
thesia, local anesthetic resistance, chronic-recurrent mixed headache, oropharyn-
geal dysphagia, recurrent dysphonia, mood disorders, anxiety, personality, 
depression, and selective cognitive impairment.

Sense Organs: hyperacusis, dizziness, tinnitus/tinnitus, myopia, corneal and 
sclera fragility (rupture of the cornea and eyeball), and hypo/hyperosmia.

Skin and Mucous Membranes: easy to bruise, skin and gingival fragility, rhi-
norrhea, slow and poor healing, xerophthalmia, xerostomia, hypohidrosis/diaphore-
sis, palmoplantar hyperhidrosis, and vaginal dryness.

Cardiovascular System: orthostatic intolerance, cold and/or sudden changes in 
temperature, recurrent tachycardia and palpitations, Raynaud’s phenomenon, acro-
cyanosis, ruptures of vessels, aneurysms, and dissections.

Gastrointestinal System: symptoms of gastroesophageal reflux, heartburn, 
abdominal swelling and/or fullness, recurrent abdominal pain, alterations of the 
hives, and ruptures of the colon and spleen.

Genitourinary System: stress urinary incontinence symptoms, neurological 
bladder symptoms, menstrual cycle changes, less/metrorrhagia, dysmenorrhea, dys-
pareunia, vulvodynia, and pelvic prolapse.

Ehlers–Danlos Syndrome
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 2017 International EDS Classification

The Ehlers–Danlos syndrome (EDS) is currently classified in a system of 13 sub-
types, as outlined in Table 1, each of them has a set of clinical criteria that help 
guide diagnosis; a patient’s physical signs and symptoms will be matched up to the 
major and minor criteria to identify the subtype that is the most complete fit.

Table 1 EDS type chart from https://www.ehlers- danlos.com/eds- types/

Name of EDS subtype IPa Genetic basis
Protein 
involved

Classical EDS (cEDS) AD Major: COL5A1, COL5A2 Type V 
collagen

Rare: COL1A1
c.934C > T, p.(Arg312Cys)

Type I 
collagen

Classical-like EDS 
(clEDS)

AR TNXB Tenascin XB

Cardiac valvular EDS 
(cvEDS)

AR COL1A2
(biallelic mutations that lead to COL1A2 
NMD and absence of pro α2(I) collagen 
chains)

Type I 
collagen

Vascular EDS (vEDS) AD Major: COL3A1 Type III 
collagen

Rare: COL1A1
c.934C > T, p.(Arg312Cys)
c.1720C > T, p.(Arg574Cys)
c.3277C > T, p.(Arg1093Cys)

Type I 
collagen

Hypermobile EDS 
(hEDS)

AD Unknown Unknown

Arthrochalasia EDS 
(aEDS)

AD COL1A1, COL1A2 Type I 
collagen

Dermatosparaxis EDS 
(dEDS)

AR ADAMTS2 ADAMTS-2

Kyphoscoliotic EDS 
(kEDS)

AR PLOD1 LH1
FKBP14 FKBP22

Brittle cornea syndrome 
(BCS)

AR ZNF469 ZNF469
PRDM5 PRDM5

Spondylodysplastic EDS 
(spEDS)

AR B4GALT7 β4GalT7
B3GALT6 β3GalT6
SLC39A13 ZIP13

Musculocontractural EDS 
(mcEDS)

AR CHST14 D4ST1
DSE DSE

Myopathic EDS (mEDS) AD 
or AR

COL12A1 Type XII 
collagen

Periodontal EDS (pEDS) AD C1R C1r
a Inheritance pattern: AD autosomal dominant, AR autosomal recessive
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 Laboratory Finding

Once the diagnosis is suspected, genetic confirmation should be performed. This 
procedure is not available for variants for which the causative gene is not known. 
Ultrastructural examination and electrophoresis of dermal collagens require a skin 
biopsy and may be technically inaccessible. The most used method to confirm is 
molecular investigation, although a negative result generally does not exclude the 
diagnosis made clinically. In specific circumstances, laboratory tests on skin biopsy 
can be considered preliminary to the molecular study if there are significant clinical 
doubts in selecting the gene (or genes) to be analyzed. The identification of the 
causative mutation, unlike other laboratory confirmation methods, offers the possi-
bility of prenatal diagnosis and presymptomatic testing in family members at risk.

In the presence of bruising, a PT, PTT, INR dosage, and blood count with for-
mula are useful for differential diagnosis from coagulopathies.

Due to the higher incidence and precocity of osteoporosis in some patients with 
Ehlers–Danlos syndrome, it is recommended to periodically monitor the blood 
parameters involved in bone remodeling (BONE PROTOCOL). The bone protocol 
includes a blood dosage of total calcium, phosphorus, albumin, parathyroid hormone, 
alkaline phosphatase with isoenzymes, 25 (OH) vitamin D, osteocalcin, Ctx telopep-
tide, and creatinine. The protocol also provides for 24-h urine collection with a dos-
age of deoxypyridinoline, urinary calcium, urinary phosphorus, and urinary creatinine.

 Evaluations Following Initial Diagnosis

The following diagnostic investigations are recommended in Ehlers–Danlos 
syndrome:

 – Abdomen ultrasound in both standing and supine position for all EDS subtypes 
in order to evaluate visceroptosis and great vessel dilatations.

 – Supra-aortic trunk echo-Doppler (TSA) for all EDS subtypes in order to evalu-
ate the dimensions and course of the blood vessels.

 – Baseline transthoracic echocardiogram to evaluate the structure of heart 
valves and measures of the aortic diameter for dilatations.

 – Magnetic resonance angiograph (MRA)/computed tomography angiography 
(CTA) total body for the detection of small aneurysms and dissections in young 
adults in the presence of clinical criteria or family history for vascular EDS.

 – Bone densitometry (column and femur) for all EDS patients, due to a higher 
prevalence rate of osteoporosis compared with healthy individuals.

 – Spine or district radiography in the presence of column scoliosis or other skel-
etal deformities.

 – Complete eye examination in all forms of EDS for early detection of eye 
abnormalities.

 – Use of the Beighton score for a joint mobility evaluation.
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 – Chronic pain assessments for all patients with certain pain severity, accordingly 
to the numeric rating scale (NRS).

 – Physiotherapy assessment and rehabilitation in all patients with neuromuscu-
lar and muscular pain involvement.

 Molecular Diagnostics

It should be noted that molecular genetic testing has considerable weight and value 
in the diagnosis, in consideration of the patient’s family history and the type of EDS 
suspected. In fact, it is emphasized that some EDS types have a high percentage of 
detection of genetic mutations and an exact genotype–phenotype assessment; in 
these cases, the genetic analysis has an effective diagnostic value to confirm the 
clinical suspicion. However, there are other pathogenic variants where the causative 
genes are not yet known or only hypothesized. Diagnosis in these cases is obtained 
clinically, and genetic analysis can only help to confirm and direct the diagnosis. 
The identification of the causal mutation in the gene involved allows, if required, a 
prenatal molecular diagnosis of the disease.

 Additional Diagnostic Tools

A skin biopsy can be useful for EDS diagnosis. By analyzing collagen synthesis by 
fibroblasts in vitro, we can evaluate the effect of the causative gene. It should be 
noted that the test involves a skin biopsy and is therefore more invasive than a blood 
sample or a urine sample: Its usefulness must be assessed case by case. The screen-
ing of collagens produced in vitro by fibroblasts can be useful for the diagnosis in 
EDS of the arthrochalasia, dermatosparaxis, and vascular and classic forms (colla-
gen V but also, in rare cases, type collagen I, especially where the genetic investiga-
tion is negative). The biochemical data can be helpful, for example, in the differential 
diagnosis between classic and vascular forms of Ehlers–Danlos or in cases of 
Ehlers–Danlos characterized by extreme rarity (such as arthrochalasia and dermato-
sparaxis or Cyphoscoliotic with negative urine test). It should be emphasized that 
for dermatosparaxis form it would be more appropriate to perform an electron 
microscopy of the biopsy for the presence of hieroglyphic collagen fibers, a hall-
mark of the syndrome. The biochemical investigation is also useful, once the molec-
ular defect has been identified, to verify the phenotypic effect of the genetic 
mutation.
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 Treatment of Manifestations

There are no specific guidelines for the treatment of EDS, but it is possible to man-
age many of the symptoms with support and advice. Treatment and management of 
patients with EDS should use a multidisciplinary approach that focuses on the pre-
vention of disease progression and subsequent complications as there is no cure for 
the disease. Specialists generally manage specific care within the field of which the 
patient has concerning pathology, e.g., the monitoring of cardiovascular concerns 
by a cardiologist; likewise, musculoskeletal pathology is monitored and treated by 
an orthopedist; geneticist or family medicine provider acts as the primary provider 
referring the patient to these specialists.

Treatment of EDS typically consists of the management of specific signs and 
symptoms and lifestyle adjustments to prevent injury/complications. The therapy of 
patients suffering from Ehlers–Danlos syndrome must first of all be divided into 
pharmacological and non-pharmacological and must address all the different clini-
cal aspects by which EDS is characterized.

 Pharmacological Therapy

 – Pain management (NSAIDs/opioids, pregabalin, and gabapentin and triptans).
 – Cardiovascular management (b-blockers).
 – Management of asthenia and dysautonomia (corticosteroids and vasopressors, in 

particular midodrine, and some dietary supplements, with regard to fermented 
papaya extracts and coenzyme Q10).

 Non-pharmacological Therapy

 – Rehabilitation program.
 – Physical therapy (TECAR therapy, cryotherapy, idrotherapy, TENS).
 – Physiokinesis therapy.
 – Acupuncture.
 – Cognitive and behavioral therapy.
 – Articulation tutors.
 – Occupational therapy.
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 Surgery

Particular attention should be reserved to even small interventions that require local 
anesthesia, as for the EDS patients a greater dose of anesthetic drug may be needed. 
People with EDS may experience local anesthetic resistance, defined as the failure 
to provide pain prevention, more often than the general population.

Due to the risk of bleeding and tissue fragility, it is absolutely necessary that the 
sutures are made with nonresorbable material and with isolated stitches.

Do not use skin glue or metal staples for the external stitches, keep the stitches 
longer, and remove them after 2 weeks.

In the case of lacerated wounds, especially in children, the use of skin glue or 
Steri-Strip is preferred.

 Emergency Situations

It is good to keep in mind when managing therapy that emergency situations are 
possible in EDS and may require specialist emergency intervention. In particular, 
some examples are given as follows:

 – In vascular EDS and classic variant EDS with vascular ruptures, in the kyphosco-
liotic type and in the tortuous artery syndrome, acute pain in any anatomical 
region (especially if in the thoracic and abdominal area) and/or loss of conscious-
ness and/or ischemia of a limb, which they can lay down for the dissection 
of a vase.

 – Intolerable exacerbation of musculoskeletal pain and/or headaches, even after 
administration of painkillers, for all variants of EDS.

 – Acute ocular pain with or without loss of vision in patients with kyphoscoliotic 
type and brittle cornea syndrome.

 – Need for non-deferrable surgical intervention for any reason even not related to 
the underlying disease for all variants of EDS.

 – Childbirth for all variants of EDS, especially those at the highest risk of vascular 
ruptures.

 Prognosis

The prognosis depends on the type of Ehlers–Danlos syndrome and the individual. 
Life expectancy can be shortened for those with vascular Ehlers–Danlos syndrome 
due to the possibility of organ and vessel rupture. Life expectancy is usually not 
affected by the other types. There can be a wide or narrow range of severity within 
a family, but each person’s case of Ehlers–Danlos syndrome will be unique. While 
there is no cure for the Ehlers–Danlos syndrome, there is treatment for symptoms, 
and there are preventive measures that are helpful for most.
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 Sexuality and Quality of Life

EDS affects more women (70%) than men (30%). Patients complain of pelvic floor 
disorders dyspareunia (painful intercourse), pelvic organ prolapse (where internal 
organs protrude from the vagina), and urinary incontinence (loss of bladder con-
trol), dysfunction of arousal and orgasm. In some cases, dysmenorrhea (painful 
menstrual cycle) and menorrhagia (severe bleeding during menstruation) are com-
plained of, which may affect the desire for and frequency of sexual intercourse [2].

Some studies have reported vulvodynia (chronic pain or burning sensation out-
side the vagina) or labial edema (swelling of the vaginal lips), which can make 
intercourse painful and anxiety-inducing [3].

Pelvic floor weakness also occurs in men mostly involving erectile dysfunction 
and cryptorchidism (problems with testicles not descending), hypogonadism (not 
producing enough testosterone and/or sperm), tight foreskin, and testicular torsion 
(twisting of the testicles) [4].

 There Is More

Patients with EDS are also at a relatively high risk of mental disorders, such as anxi-
ety and mood disorders, accompanied by headaches, muscle aches, neuralgia, 
abdominal pain, and general malaise [5]. Depressive symptoms in patients with 
EDS were first reported in 2003 [6].

As patients with EDS and depression frequently experience pain [7], one could 
hypothesize both physical pain (as in dislocation) and psychological pain, caused by 
the mood disorder [8]. In addition, chronic pain in such patients may lead to nega-
tive emotions because of the psychological burden. A large-scale population-based 
study in Sweden found that patients with EDS report a higher risk of mood and 
developmental disorders than the general population [9].

A study by Samantha Aliza Hershenfeld et al. [10] highlighted psychiatric disor-
ders and their relationship with systemic manifestations in a group of 106 patients 
with classic-type EDS and hypermobility.

Psychiatric disorders were found in 42.5% of the EDS cohort, with 22.7% of 
patients having two or more psychiatric diagnoses. Anxiety and depression were 
most commonly reported, with frequencies of 23.6% and 25.5%, respectively. A 
number of other psychiatric diagnoses were also identified. Abdominal pain [odds 
ratio (OR): 7.38], neuropathic pain (OR: 4.07), migraine (OR: 5.21), joint pain 
(OR: 2.85), and fatigue (OR: 5.55) were significantly associated with the presence 
of a psychiatric disorder. The presence of any painful symptom was significantly 
associated with having a psychiatric disorder (OR: 9.68). Muscle pain (OR: 2.79), 
abdominal pain (OR: 5.78), neuropathic pain (OR: 3.91), migraine (OR: 2.63), and 
fatigue (OR: 3.78) were strongly associated with having an anxiety or mood 
disorder.
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Again, the literature indicates [11] that vascular Ehlers–Danlos syndrome 
(vEDS) is characterized by arterial, bowel, and/or uterine fragility; thin, translucent 
skin; easy bruising; characteristic facial appearance (thin vermilion lips, microgna-
thia, narrow nose, prominent eyes), and an aged appearance in the extremities, par-
ticularly the hands.

Vascular dissection or rupture, gastrointestinal perforation, and organ rupture 
are the presenting signs in most adults with vEDS. Arterial rupture may be pre-
ceded by an aneurysm, arteriovenous fistulae, or dissection, but may also occur 
spontaneously. The majority (60%) of people with vEDS who are diagnosed before 
the age of 18 years are identified because of positive family history. Infants may 
present with clubfoot, hip dislocation, limb deficits, and/or amniotic bands. 
Approximately half of the children tested for vEDS in the absence of positive fam-
ily history have a major complication at a mean age of 11 years. Four minor diag-
nostic features—distal joint hypermobility, easy bruising, thin skin, and 
clubfeet—are more often present in those children diagnosed without major 
complications.

With regard to podiatric abnormalities, a study by Inmaculada C Palomo- 
Toucedo [12] studied 38 individuals with hypermobile or classic EDS. The type of 
foot was classified according to the footprint and the Foot Posture Index. In all 
patients, a high degree of pain, disability, intensity of fatigue, and low quality of life 
were observed. According to the footprint, 20% presented flat feet, 47% normal 
feet, and 33% hollow feet. It seems clear that in these patients the quality of life was 
very reduced and a cause of psychophysical discomfort.

 Conclusion

The complexity of Ehlers–Danlos syndrome (EDS) modifies in no small way the 
quality of life of patients and their caregivers. The latter must be followed by spe-
cialists in general to obtain the most information to understand, over and above the 
pain, the physical, psychological, and relational factors of the patient, excluding 
affective aspects.

The psychosexologist in these cases can be a facilitator of communication doc-
tor–patient–family, but also a support to the patient and relatives about the sexual 
development of the individual and the sexual role.

Despite scarce studies, psychological factors associated with EDS hypermobility 
type that potentially influence chronic pain and disability have been identified. 
These are cognitive problems and attention to body sensations, negative emotions, 
and unhealthy activity patterns (hypo/hyperactivity).

As in other chronic pain conditions, these aspects should be more explored in the 
EDS hypermobility type and integrated into chronic pain prevention and manage-
ment programs. Implications for rehabilitation physicians should be aware that joint 
hypermobility may be associated with other health problems and, in its presence, 
suspect an inherited connective tissue disease such as Ehlers–Danlos syndrome 
(EDS) type hypermobility, in which chronic pain is one of the most frequent and 
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disabling symptoms. It is necessary to explore patients’ psychosocial functioning as 
part of the overall management of chronic pain in EDS hypermobility type, espe-
cially when they do not respond to biomedical approaches as psychological factors 
may work against rehabilitation and so in self-image.
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Rheumatoid Arthritis
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 Introduction to Chronic Joint Diseases

Rheumatoid arthritis (RA) and osteoarthritis (OA) represent the most frequent 
chronic articular diseases characterized by a diametrically opposite etiopathogene-
sis and clinical picture. Indeed, the first one is the prototype of chronic inflamma-
tory articular diseases, mainly involving women in middle age, being the second the 
typical example of chronic degenerative joint conditions, thus affecting almost 
exclusively elderly subjects. Osteoarthritis represents the most common chronic 
articular disorder affecting about 3.3–3.6% of the population aged above 60 years, 
and prevalence raises with age. It has been estimated that the lifetime risk of having 
symptomatic knee OA is about 45% in both sexes and about 60% in obese subjects. 
On the other hand, incidence rates of RA are higher in northern Europe and North 
America compared with southern Europe. In North America and northern Europe, 
RA affects 0.4–1% of the population; in southern Europe, it affects 0.3–0.7% of the 
population. The female-to-male ratio is 2–3:1, and the prevalence of RA increases 
with age.

As chronic diseases, both are characterized by a considerably high social and 
economic impact mainly due to long-term joint damage, poorer quality of life, artic-
ular disability, activity and working limitations, healthcare use, and, consequently, 
relevant costs for society. In this setting, both diseases are characterized by high 
economic burden. Several studies highlighted that, although the major advances in 
the management of RA due to the introduction of biologic therapies led to a signifi-
cant decrease in direct costs over time, as costs related to hospitalization, indirect 
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costs referred to productivity losses, caregivers, lost production due to sick leave, 
reduced work performance, and early retirement still account for up to 80% of total 
costs, with work disability accounting for the majority [1]. On the other hand, cost 
estimates for OA are highly variable and differ according to body location, being 
higher for hip and knee and lower for hand OA. Hip and knee OA alone are major 
contributors to the rise in socioeconomic burdens having a notable impact on patient 
mobility and articular function. Moreover, because of the chronic nature of the dis-
ease and the need for total replacement joint surgery during the disease course for 
the majority of subjects, direct costs for OA are still considerably high and represent 
the major contributors to the rise in socioeconomic burden related to this chronic 
disease. Nevertheless, nonsurgical interventions, although characterized by lower 
direct costs, may exert relevant economic impacts including sick leave from work 
and the need for joint devices or splints, which may be highly expensive [2].

Of consequence, deeper knowledge of disease pathogenesis represents an essen-
tial need in order to reach an early diagnosis, introduce specific treatment, and, as 
consequence, prevent or delay articular damage. Despite recent research advances, 
RA etiopathogenesis has not been completely elucidated yet. Surely, the interaction 
between a specific genetic background and environmental factors represents the 
main trigger for disease development. Genome-wide analyses of single nucleotide 
polymorphisms have identified the human leukocyte antigen D-related B1 gene 
(HLA-DRB1) as the most relevant disease-susceptible gene in association with 
other genes, including the protein tyrosine phosphatase non-receptor type 22 
(PTPN22), the cytotoxic T-lymphocyte antigen-4 (CTLA4), the signal transducer 
and activator of transcription 4 (STAT4), and the peptidylarginine deiminase 4 
(PADI4). Among environmental and occupational factors, smoking represents the 
strongest airway exposure conferring a higher risk of developing the disease in sus-
ceptible individuals, in particular in subjects carrying certain alleles of HLADRB, 
named “shared epitope” alleles, and with anti-cyclic citrullinated peptide protein 
(anti-CCP) antibody positivity. Moreover, changes in composition and function of 
the gut microbiome with altered gut mucosal permeability and chronic gingivitis by 
Porphyromonas gingivalis have been related to epigenetic modifications, break-
down of immune tolerance to antigens and autoimmunity induction, and finally 
leading to disease development. Autoreactive T and B lymphocytes accumulate in 
the synovial membrane, the main target of RA, where it induces a strong inflamma-
tory environment characterized by angiogenesis, synoviocyte proliferation, and pro-
duction of pro-inflammatory cytokines, such as tumor necrosis factor-α, 
interleukin-1, and interleukin-6, which contribute to in situ inflammatory synovial 
infiltrate. Furthermore, cytokine-stimulated synoviocytes produce matrix metallo-
proteinases (MMP) and fibroblast and inflammatory cells lead to osteoclast genera-
tion resulting in bone juxta-articular erosions, the hallmark feature of RA [3].

The pathogenic mechanisms underlying OA are an interplay of risk factors, 
mechanical stress, and abnormal joint mechanics [4]. A genetic background has 
been also identified in OA, a disease mainly affecting the cartilage and subchondral 
bone, especially in the primary form. Variant alleles of some specific genes expressed 
in cartilage, as gene variant of growth differentiation factor (GDF) 5, have been 
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linked to an increased risk to develop hip or knee OA. Subsequently, a dysregulated 
balance between anabolic and pathologic catabolic forces, including traumatic 
meniscal tears, ligament damage, osteochondral defects, and direct cartilage trauma, 
contributes to the initiation of osteochondral unit damage. Different factors, includ-
ing obesity, cigarette smoking, local trauma, muscle weakness or imbalance, work- 
related habits, physical activity, and hormonal menopausal changes, contribute to 
accelerate articular OA damage. The early stage of OA is characterized by a vari-
able degree of synovial inflammation, with resident macrophages and lymphocyte, 
which trigger inflammatory and catabolic damage, and by inflammatory cytokines 
and complement components detectable in the synovial fluid. These processes are 
also regulated by a complex network of chemokines, neuropeptides, and proteolytic 
enzymes. In the subsequent phases, pathologic damage extends to the subchondral 
bone with angiogenesis and remodeling of the subchondral bone plate by osteo-
clasts and osteoblasts, which contribute to the initial formation of osteophytes. In 
later stages, osteoclasts perpetuate damage within the calcified cartilage and osteo-
blast infiltration contributes to novel deposition of bone tissue, finally contributing 
to osteophyte growth, fissures and cartilage erosions, reduced chondrocyte density, 
and end-stage subchondral sclerosis. In the final stages of OA damage, different 
proteases and the collagenases MMP-1, MMP-3, MMP-9, and MMP-13 contribute 
to cartilage extracellular matrix degradation. Fragments and cleavage products 
derived by extracellular matrix degradation induce local recruitment of inflamma-
tory cells, enhance phagocytic functions, and elicit cytokine, in particular IL-1, 
TNF, IL-6, and, to a minor extent, IL-15, IL-17, and IL-18, and chemokine release 
by inflammatory cells, thus perpetuating chondral and subchondral bone damage. 
Finally, osteoclast activity and osteoblast infiltrate in the calcified cartilage contrib-
ute to subchondral damage and novel bone deposit resulting in end-stage OA [4].

 Main Medical Characteristics of Rheumatoid Arthritis 
and Osteoarthritis

The most common clinical presentation of RA is an insidious onset of a symmetric, 
additive, polyarthritis of small hand joints, including proximal interphalangeal 
(PIP) and metacarpophalangeal (MCP) and metatarsophalangeal joints and wrists. 
Some patients may present with monoarticular joint involvement, mainly involving 
the knees. Articular involvement is often associated with characteristic morning 
stiffness, often lasting more than an hour, and flexor tenosynovitis. In addition, 
patients often complain of systemic symptoms, such as low-grade fever, malaise, 
fatigue, and weight loss. Up to 35% of patients develop, generally in the later stages 
of the disease, rheumatoid nodules on the extensor surface of elbows and on hands. 
Late in the disease course, characteristic articular deformities, including “bouton-
niere” (PIP flexion and DIP extension) and “swan neck” (DIP flexion and PIP exten-
sion) deformities, MCP subluxation, and ulnar deviation, may occur, usually in 
patients with long-standing and not properly treated disease [3, 5].
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As a systemic inflammatory disease, RA may be characterized, in up to 40% of 
patients, by a wide range of extra-articular manifestations, usually observed during 
the disease course and identifying a subset of patients with more severe disease 
associated with poorer prognosis. In this setting, almost each organ or anatomic 
system may be involved and more frequent manifestations include rheumatoid skin 
vasculitis, neutrophilic dermatoses, rheumatoid nodulosis, peripheral nerve involve-
ment as multiplex neuritis or sensory symmetric neuropathy, interstitial lung dis-
ease, ocular involvement including keratoconjunctivitis sicca, scleritis, episcleritis, 
and peripheral ulcerative keratitis, pericarditis, and renal amyloidosis. Moreover, in 
recent years, cardiovascular disease emerged as a leading cause of higher mortality 
risk in these patients [3, 5].

On the other hand, the clinical picture and rate progression of OA may vary 
according to the involved joint and for each individual [6]. The most characteristic 
symptoms include a gradual, progressive, and localized articular pain typically 
worsening with prolonged activity and reducing at rest, often associated with joint 
stiffness and reduced articular mobility. Patients may also experience bony swell-
ing, joint deformity, and articular instability. Although OA is most commonly 
reported in the knee, it can occur in any articular site and multiple joints are affected 
in up to 25% of individuals. In addition to the knee, the spine is frequently involved, 
in particular at cervical and lumbar levels. Symptoms may vary according to the 
location of the pathological process and include occipital pain often with headache 
or buttock pain with or without nerve root compression. However, although knee 
and spine OA are the most frequent forms, symptomatic hand OA is estimated more 
prevalent. Patients with hand OA complain of decreased function, reduced grip 
strength, stiffness, and pain, often activity-related. Hallmarks of hand OA include 
bony enlargements at the distal IP (Heberden nodules), at PIP (Bouchard nodules), 
and involvement of the first carpometacarpal (CMC) joint, frequently all occurring 
in the same patient. Non-modifiable risk factors, such as age, sex, genetics, meno-
pause status, and ethnicity, and modifiable risk factors, including occupation, 
mechanical use, diet, and smoking, have been demonstrated to contribute to hand 
OA pathogenesis [6, 7].

 Main Tools for the Diagnosis of Rheumatoid Arthritis 
and Osteoarthritis

Specific laboratory tests are essential in confirming the diagnosis of RA. Rheumatoid 
factor (RF), an immunoglobulin (Ig) M binding the Fc part of IgG, can be detected, 
in general at medium to high titer, in about 80% of patients with established disease. 
However, RF is not specific to the disease as it can be detected in patients with sys-
temic autoimmune diseases, in subjects with an infective condition, in about 15% of 
elderly individuals, and up to 5% of healthy subjects. High titer of RF does not cor-
relate with disease activity, but RA patients with serum positivity for RF are charac-
terized by a more severe disease, with a higher risk of joint erosions and extra-articular 
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involvement. The specificity of RF for disease diagnosis increases in subjects with 
concomitant positivity for anti-CCP antibodies. Anti-CCP antibodies are nearly as 
sensitive as RF, but their specificity is remarkably higher, also in patients with early 
disease. Moreover, positivity for anti-CCP has been correlated with more aggressive 
disease characterized by a higher risk of radiographic damage and extra-articular 
systemic involvement, as interstitial lung disease. Both antibodies have no diagnos-
tic value for assessing disease activity. In this setting, laboratory evaluation of sys-
temic inflammation requires the determination of erythrocyte sedimentation rate 
and C-reactive protein, which are both elevated in patients with active disease. The 
RA classification criteria published by the American College of Rheumatology and 
the European League Against Rheumatism in 2010 have been validated, in subjects 
with at least one joint with clinical synovitis no better explained by other diseases, 
to classify patients as RA and to allow prompt introduction of specific therapy. 
These criteria attribute a different score according to RF, anti-CCP and inflamma-
tory index titer, disease duration, and type and number of involved joints. Six or 
more points are necessary to establish the diagnosis [8].

In addition to a thorough history and physical examination, radiographic imag-
ing is an important diagnostic tool, in particular in patients with OA. Typical radio-
graphic findings in OA include joint space narrowing, osteophytes, subchondral 
sclerosis, and subchondral cysts. In RA, radiographic imaging allows to detect the 
characteristic juxta-articular erosions. In these patients, articular damage may be 
quantified by the evaluation of the findings of the total Sharp score, a scoring system 
that is calculated at different joints (wrists, fingers, and toes) and attributes a numer-
ical score according to joint space narrowing, indicating cartilage absorption and 
bone erosions. Recently, advanced imaging techniques, including magnetic reso-
nance imaging and musculoskeletal ultrasound, emerged as the important toll in the 
diagnostic workup of RA patients. These techniques, improving the detection of 
subtle areas of synovial inflammation, bone marrow edema, and joint damage, allow 
earlier disease diagnosis, thus influencing decision-making in the manage-
ment of RA.

 Main Nonsurgical and Surgical Treatments

Treatment for RA has made many advances in the last 30 years since the introduc-
tion of conventional synthetic disease-modifying anti-rheumatic drugs (DMARDs). 
Therapeutic strategies should be evaluated according to a comprehensive assess-
ment of disease activity, imaging findings, extra-articular involvement, and pres-
ence of comorbidities. The therapeutic goal for RA patients is disease remission or 
achievement of a low-disease activity status according to internationally validated 
composite activity indices in order to prevent future joint erosive damage [9–11].

The standard initial management after disease diagnosis requires the introduc-
tion of conventional synthetic DMARDs, such as hydroxychloroquine or metho-
trexate, in association with glucocorticoid therapy. According to international 
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recommendations, methotrexate should be considered as the first therapeutic 
choice, unless contraindicated. It exerts its anti-inflammatory and disease-modify-
ing effects by controlling lymphocyte and synoviocyte proliferation. Adverse drug 
effects include liver toxicity, gastrointestinal intolerance, and myelosuppression, 
especially in elderly patients. Sulfasalazine and leflunomide may be recommended 
when methotrexate use is contraindicated. When no improvement is observed 
within 3 months or when no remission is achieved within 6 months, the introduc-
tion of biological DMARDs or Janus kinase (JAK) inhibitors, as monotherapy or in 
association with methotrexate, is recommended. Biologic drugs with different 
mechanisms, including anti-TNFα (infliximab, etanercept, adalimumab, golim-
umab, and certolizumab), IL-6-targeting drugs (tocilizumab and sarilumab), T cell-
selective co-stimulation modulator abatacept, and JAK inhibitors (baricitinib, 
tofacitinib), allow disease remission in more than half of the patients and have been 
demonstrated to delay or, in some cases, to prevent the progression of joint dam-
age [9–11].

Initial treatment of OA rests on nonsurgical interventions, which have the final 
goal to reduce pain and improve articular mobility [6]. International OA guidelines 
recommend patient education, lifestyle interventions of physical activity, exercise, 
and weight loss, and physical therapies as the first-line treatment options in patients 
with symptomatic OA.  Pharmacological therapies, such as nonsteroidal anti- 
inflammatory drugs (oral or topical), paracetamol, and intra-articular glucocorticoid 
injections, are often prescribed in association with physical therapy to reduce joint 
pain and stiffness and to optimize the clinical effects of exercise. Intra-articular 
corticosteroid injection may be useful for symptomatic knee OA to reduce local 
inflammation. In some patients, intra-articular hyaluronic acid (HA) injections rep-
resent another option for knee osteoarthritis. Local administration of HA into the 
joint acts as a lubricant and is particularly recommended for long-term treatment as 
has been demonstrated to achieve more durable effects in comparison with cortico-
steroid and a more favorable safety profile than repeated corticosteroid injections. 
Surgical treatments, including osteotomy, unicompartmental knee arthroplasty, or 
total knee arthroplasty, are typically indicated only in patients with end-stage OA 
not responding to medical or non-medical conservative therapies [6].

 Sexuality and Quality of Life

Even though chronic diseases such as rheumatoid arthritis (RA) are known to affect 
the quality of sexual life, sexual dysfunction is still underdiagnosed. There are two 
reasons for this: Patients of both sexes do not report the disorder at all due to shame 
or frustration and clinicians rarely address this issue. They prefer to discuss the 
pharmacological treatment of joint disease, quality of life, fatigue, and pain [12].

Sexual dysfunction is still underdiagnosed, for two reasons: (1) Patients do not 
report the disorder because of shame or frustration and (2) this topic is rarely called 
out by physicians. Rheumatologists are increasingly willing to discuss areas that are 
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not directly related to drug treatment of joint disease, such as quality of life, fatigue, 
and patient education; however, sexuality is rarely addressed.

Clinical experience mostly shows premature ejaculation in men and dyspareunia 
in women. In both mood hypotonia and sexual desire, disorder seems to be the 
underlying conditions.

A study conducted by Almeida PH et al. [13] assessed the prevalence of sexual 
dysfunction in women followed at the outpatient rheumatology clinic of the 
Hospital Universitário de Brasília and the Hospital das Clínicas da Universidade 
de São Paulo who had diagnoses of systemic lupus erythematosus; rheumatoid 
arthritis; systemic sclerosis; antiphospholipid antibody syndrome; and 
fibromyalgia.

The Female Sexual Function Index (FSFI), obtained by applying a 19-item ques-
tionnaire assessing six domains (sexual desire, arousal, vaginal lubrication, orgasm, 
sexual satisfaction, and pain), was used for the survey.

Previous studies [14, 15] have shown that 36–70% of men living with rheuma-
toid arthritis report impaired sexual health attributed to the disease. In addition, a 
tendency for reduced ability to conceive was present in patients living with ARD, 
and this was attributed to sexual problems [16].

That is not all. Decreased libido, erectile dysfunction (inability to have or main-
tain an erection sufficient to have sexual intercourse over a period of at least 
6  months), and premature ejaculation [17] are the discomforts most frequently 
reported by patients with rheumatoid arthritis. Consequent emotional disorders are 
anxiety, frustration, anhedonia, insomnia, and depression.

Considering the male pathophysiology, erectile dysfunction in ARDs has been 
linked to endothelial dysfunction. Strong evidence accumulated in recent years sup-
ports the idea that erectile function is an exceptional surrogate indicator of systemic 
health in general and vascular performance in particular [18].

The study by Yasser El Miedany et al. [19] traced another factor that plays an 
important role in erectile dysfunction among men with ARD: the link between car-
diovascular health risk and erectile dysfunction [20].

Unfortunately, this finding is not always considered in cardiovascular diseases 
such as hypertension, ischemic heart disease, dyslipidemia, diabetes mellitus, and 
insulin resistance/metabolic syndrome complex. However, there are guidelines for 
the treatment of men with erectile dysfunction who are known to have cardiovascu-
lar disease [21].

Another issue is fertility: A systemic research conducted by Tiseo et  al. [22] 
evaluated the potential alteration of male fertility in a variety of rheumatic diseases. 
The results showed that frequency and severity varied among different rheumatic 
diseases: Systemic lupus erythematosus would affect gonadal function by impairing 
spermatogenesis mainly due to anti-sperm antibodies and cyclophosphamide 
therapy.

Patients with Behçet’s disease, gout, and ankylosing spondylitis, including those 
on anti-TNF therapy in the latter disease, do not appear to have impaired fertility, 
whereas in dermatomyositis the potential for fertility is hampered by disease activ-
ity and alkylating agents. Data from rheumatoid arthritis revealed that gonadal 
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dysfunction was observed as a consequence of disease activity and anti-spermato-
zoa antibodies.

The presence of multiple anti spermatozoa antibodies can induce sperm immobi-
lization and agglutination, blocking sperm–egg interaction. This may also prevent 
implantation or cause arrested embryo development [23]. In patients with rheuma-
toid arthritis who experience difficulty conceiving, impaired gonadal function with 
elevated LH/FSH levels has been linked to a higher incidence of ASA [24].

Another major factor for gonadal dysfunction is drug treatment. Some drugs, 
such as nonsteroidal anti-inflammatory drugs in women and sulfasalazine/metho-
trexate in men, can cause reversible infertility, whereas after treatment with alkylat-
ing agents such as cyclophosphamide-CYC and chlorambucil, irreversible infertility 
has been observed on some occasions in both sexes [25].

It seems that sexual dysfunction is closely related to disease activity, its medical 
treatment, and associated comorbidities.

 But How Can the Rheumatologist and Sexologist Accompany 
the Patient with Rheumatoid Arthritis to a Program 
of Sexual Rehabilitation?

With regard to the clinician: Panus et al. [26] described a strategy to approach and 
offer guidance on sexual function, called PLIS-SIT (permission, limited informa-
tion, specific strategies, and intensive therapy). Permission is to ask the patient- 
specific questions about sexual dysfunction; the second step is to provide information 
about sexual dysfunction. The third step is to develop specific strategies for each 
problem. In cases of arthritic men who develop impotence, usually of psychogenic 
origin, phosphodiesterase inhibitors can be used on level “A” evidence in cases of 
organic, psychogenic, and pharmacologic erectile dysfunction [27].

Regardless of the outcome of drug therapies, the sexologist should accompany 
the patient’s medication intake with an individualized sexological course. More 
often than not, the sexologist is only consulted after a negative pharmacological 
outcome.

 Conclusion

Although the scientific literature has traced a relevant frequency of male and female 
sexual dysfunctions in patients with rheumatoid arthritis, it still remains difficult to 
introduce into the therapeutic process of clinical care an adequate sexual history of 
the patient and the partner.

There is not only one type of erectile dysfunction, premature ejaculation, hypo-
active desire, etc., there is a different type of dysfunction for each type of patient 
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and couple. An erectile dysfunction, for example, in a couple’s parenting project is 
not the same as an erectile deficit in a hypertensive man with rheumatoid arthritis.

Each individual and couple history reveals a different approach to sexuality that 
must also be respected during sexological rehabilitation for sexual dysfunction.

Doctors and nurses should educate the patient in a team-based process where the 
sexologist can act as the facilitator of a therapeutic process, built “on the patient and 
the couple” and not only on standardized research protocols.
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 Genital Lichen Planus

Lichen planus is a relatively uncommon inflammatory dermatologic condition that 
can affect the skin, mucosa, nails, and scalp. Approximately 50% of women and 
25% of men with cutaneous disease have genital involvement. Mucous membrane 
disease is usually more persistent.

Four distinct forms of the disease are described: papulosquamous lichen planus, 
erosive lichen planus, hypertrophic lichen planus, and lichen planopilaris.

Lichen is more common in women, generally arising in the sixth decade, but the 
incidence and prevalence of vulvar disease have not been clearly established. It 
seems to affect 0.5–2% of the population; estimates have varied based on geo-
graphic location and diagnostic criteria [1].

Lichen planus probably represents T-cell-mediated damage to epidermal cells 
that express altered self or foreign antigens on their surface, but the exact etiology 
is unknown. The disorder is often associated with other autoimmune diseases [2]. 
Infectious triggers, particularly hepatitis C viral infections, may be associated with 
mucosal lichen planus.
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 Main Medical Features

Women with vulvar lichen planus frequently complain about vulvar pain, burning, 
pruritus, soreness, or dyspareunia (sometimes with post-coital bleeding) [3]. Signs 
and symptoms of vulvar lichen planus can be constant or intermittent, while a 
minority of women are asymptomatic or have only minimal symptoms.

Four types of lichen planus can be observed: papulosquamous lichen planus, 
erosive lichen planus, hypertrophic lichen planus, and lichen planopilaris [4, 5].

Papulosquamous lichen planus—this variant of lichen planus consists of small, 
intensely pruritic papules with a violaceous color that appears usually on the mons 
pubis and the labia majora and minora in women or the glans penis and shafts in 
men. Penile plaques are frequently annular. It could be associated with milky striae 
on the inner side of the labia [6]. The resolution of papulosquamous lesions is often 
characterized by post-inflammatory hyperpigmentation [7].

Erosive lichen planus—erosive lichen planus is the most common type of vulvar 
lichen planus, and it involves much more frequently women than men. Desquamative, 
erosive, and chronic dermatitis often also affects the vagina. Recurrent exacerba-
tions, slow healing, and scarring are common. The latter can cause significant ana-
tomic disruption, including severe stenosis of the vagina and urethral obstruction. 
Dyspareunia, apareunia, difficulty in urination, and dysuria are the major symptoms. 
Lesions are characterized by well-demarcated, brightly erythematous patches or ero-
sions with white striae or a serpentine, white border along the margin (Wickham 
striae). The lesions may occur on the labia minora and vestibule as isolated lesions 
on an otherwise normal vulva, or they may be associated with marked architectural 
destruction, including loss of the labia minora and narrowing of the introitus (Fig. 1a).

The vulvovaginal–gingival syndrome is a variant of erosive lichen planus that 
involves the epithelium of the vulva, vestibule, vagina, and mouth; additional sites 
(e.g., skin and esophagus) may also be involved [8]. Although all three areas can be 
affected, the lesions may not be concurrent. The gingival mucosa usually shows 
erosions, white plaques, or a whitish and lace-like reticular pattern. Scarring and 
stricture formation are a major cause of long-term morbidity [9].

Hypertrophic lichen planus—hypertrophic lichen planus characteristically 
exhibits whitish hyperkeratotic, rough lesions on the perineum and perianal region, 
on the vulva or shaft of the penis [10].

Lichen planopilaris—follicular keratotic papules are limited to the labia majora 
and the mons pubis, but may also be seen on the scalp and the trunk and in the 
axillae.

 Main Tools for the Diagnosis

The diagnosis of genital lichen planus is primarily based on the recognition of char-
acteristic clinical manifestations.
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Fig. 1 (a) Vulval erosive lichen planus: brightly erythematous erosions with white border along 
the margin. (b) Vulval lichen sclerosus: depigmentation, hyperpigmentation, and sclerosis leading 
to almost complete loss of labia minora

However, if there is any uncertainty regarding the clinical diagnosis, a biopsy of 
lesions suspicious of erosive or papulosquamous lichen planus should be performed 
to rule out other disorders. It is usually indicated in patients with suspected hyper-
trophic lichen planus because this variant can closely resemble squamous cell 
carcinoma.

In addition to the examination of the genital area, the physical examination of 
patients with suspected lichen planus should include the observation of other muco-
sal and cutaneous surfaces, including the oral cavity, scalp, nails, anus, and entire 
skin surface.

The identification of classic histologic features of lichen planus in biopsy speci-
mens from patients with clinical manifestations suggestive of lichen planus con-
firms the diagnosis. Classic histologic features include the following:

 – Irregular acanthosis of the epidermis (in sites of keratinized skin)
 – Vacuolar change in the epidermal basal cell layer
 – A band-like dermal lymphocytic infiltrate in the upper dermis
 – Apoptotic keratinocytes scattered within the epidermis

Immunofluorescence studies are typically reserved for erosive presentations to 
rule out autoimmune blistering disease. If performed, direct immunofluorescence of 
genital lichen planus may show ragged staining of the basement membrane zone, 
suggesting deposition of fibrinogen, IgM, cytoid bodies, and, occasionally, granular 
IgG or IgA [11].
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 Main Treatment

Data on the treatment of genital lichen planus are limited. The approach to treatment 
is predominantly managed by uncontrolled studies and reports of clinical experience.

Hypertrophic and papulosquamous genital lichen planus are more responsive to 
therapy than the erosive variant. A 2-week course of a moderate or superpotent 
(clobetasol 0.05% ointment) topical corticosteroid is usually adequate to obtain 
complete remission or significant improvement of the disease.

Hyperkeratotic lesions may fail to treat with topical corticosteroids due to the 
limited ability of the drugs to penetrate a thickened stratum corneum. Intralesional 
corticosteroid injections may be useful for these cases.

The treatment of erosive lichen planus of the vulva is challenging. Most com-
monly, at first line, treatment starts with a daily application of superpotent topical 
corticosteroid ointment until remission. The goal of the maintenance phase is to 
ensure improvement while reducing the frequency and potency of topical cortico-
steroid treatment to minimize the risk for local corticosteroid side effects (like skin 
atrophy, although the vulvar area is relatively resistant to corticosteroid side 
effects).

As a second-line therapy, topical tacrolimus (a topical calcineurin inhibitor) is a 
valid alternative local therapy. However, high-quality data on the efficacy of topical 
tacrolimus for this indication are lacking like for the oral lichen planus.

Patients who present with severe erosive lichen planus, which limits the applica-
tion of topical therapy due to pain, may benefit from an alternative initial approach 
to treatment. Initiating treatment with a systemic glucocorticoid can be beneficial 
for these patients (a 4–6-week course of oral prednisone, 40–60 mg/day, tapered 
over 4–6 weeks or intramuscular triamcinolone 1 mg/kg, may be given as a single 
dose or as a series of injections separated by 1 month).

For refractory disease, a variety of systemic immunomodulatory and immuno-
suppressive agents (e.g., methotrexate, mycophenolate mofetil, hydroxychloro-
quine, acitretin, minocycline, and cyclosporine) have been tested in individual 
patients, but data are not sufficient to confirm the efficacy of the mentioned 
molecules.

Genital involvement by lichen planus can lead to anatomic distortion and func-
tional limitations secondary to the formation of adhesions and scarring. Dilators and 
surgery can be useful for improving these complications after mucosal inflamma-
tion is resolved with medical therapy. Postectomy can be a treatment option for 
prepuce lichen in order to resolve the chronic inflammatory phimotic state. 
Follow-up care is necessary to maintain benefit after these procedures.

Emerging therapy—photodynamic therapy (PDT) may be an emerging treatment 
option for genital lichen planus.

Adjunctive measures—although medical therapy is the mainstay of treatment of 
genital lichen planus, other interventions play important roles in patient manage-
ment, like patient education and psychological support or counseling should be pro-
vided if needed.
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 Genital Lichen Sclerosus

 Introduction

Lichen sclerosus is a chronic inflammatory disease that preferentially affects the 
anogenital region, although any cutaneous site may be affected; 15–20% of patients 
with genital lichen sclerosus will have an extragenital disease. Its incidence ranges 
from 1/300 (0.3%) to 1/1000 individuals (0.1%). Several elements have been 
hypothesized responsible for the pathogenesis, such as hormonal, traumatic (local 
friction or rubbing and scratching may induce lesions of lichen sclerosus through 
the Koebner phenomenon), infectious (Borreliosis), and genetic factors. However, 
the most accepted hypothesis to date is that of autoimmune pathogenesis, in consid-
eration of frequently associated autoimmune diseases (e.g., autoimmune thyroiditis: 
12–30%, alopecia areata: 9%, and vitiligo: 6%).

 Main Medical Features

Pruritus or soreness is the most typical symptom, shared by both male and female 
patients, and dyspareunia or dysuria is frequently reported. Rarely, this disorder 
may be entirely asymptomatic. The characteristic clinical findings are hypopig-
mented and atrophic skin, erythema, fissures, disepithelization, bleeding suffusions, 
and telangiectasias (Fig.  1b). The scrotum, if involved, may present atrophy or 
lichenification. For both, there may be perianal involvement, but this appears more 
frequent in women due to anatomical contiguity. Architectural changes are common 
and differ between men and women based on the different anatomy. In men, we 
observe narrowing of the urethral meatus, reabsorption of the frenulum, synechiae 
of the balanopreputial sulcus, and narrowing of the foreskin with phimosis that can 
be reduced or not (Fig. 2). In women, there is incarceration of the clitoris, reabsorp-
tion of the labia minora, fusion of the labia minora with the labia majora, and nar-
rowing of the vaginal ostium due to the scarring tendency of lichen sclerosus.

a b

Fig. 2 (a) Lichen sclerosus of the scrotum: depigmentation and sclerosis of the skin of the scro-
tum. (b) Lichen sclerosus prepuce: depigmentation and severe sclerosis leading to phimosis
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 Main Tools for the Diagnosis

For lichen sclerosus, the diagnosis is evenly established by a combination of clinical 
and histologic findings. From a histological point of view, alterations of the epider-
mis are nonspecific (atrophy and acanthosis can be observed), but the diagnostic 
clue concerns the dermis, which shows horizontalization of the dermoepidermal 
junction with underlying lympho-monocyte infiltrate and specially the presence of 
a hyaline band at the level of the superficial layer. Occasionally, despite marked 
clinical changes, the disease cannot be confirmed histologically and repeat biopsies 
over time may be needed to establish the diagnosis [12].

 Main Treatment

The main aim of therapy for lichen sclerosus is to bring the disease under control as 
quickly as possible with the fewest side effects. With early treatment, long-term 
sequelae such as destruction of anatomic structures and progression to squamous 
cell carcinoma may be prevented.

For initial treatment, a daily application of potent topical corticosteroids such as 
clobetasol propionate 0.05% ointment for 3 months is prescribed. Subsequently, the 
corticosteroid is tapered over 2 weeks and clinical remission is maintained by lim-
ited (typically twice weekly) application of a corticosteroid. Soap substitutes and 
emollients based on vitamin E must be constantly used, from the beginning, both in 
association with the topical steroids, and as a maintenance therapy for a long time 
after stopping the steroid. Several case series have demonstrated success with topi-
cal calcineurin inhibitors; however, the risk of long-term treatment of lichen sclero-
sus with topical calcineurin inhibitors is unknown.

Longitudinal evaluation is essential for patients with lichen sclerosus because 
both men and women are at increased risk of developing genital SCCs; prospective 
studies have in fact, respectively, highlighted a risk of developing a squamous cell 
carcinoma of 3–7% in women and 4–8% in men. Non-healing fissures, ulcers, 
hyperkeratotic lesions, or nodules must be examined histologically.

Platelet-rich plasma for lichen sclerosus has shown promising results in both 
males and females.

For longstanding lichen sclerosus in which narrowing of the introitus has resulted 
in dyspareunia, surgical refashioning with the division of adhesions may be helpful. 
Vaginal dilators may also be needed, as well as psychosexual counseling. Men may 
need surgery such as circumcision, meatoplasty (often after using urethral dilators), 
or reconstructive surgery of the urethra and glans penis.

S. Ribero et al.



439

 Sexuality and Quality of Life

Lichen sclerosus (LS) and lichen planus (LP) are immunologically mediated dis-
eases with a preference for the genitalia in patients of both sexes.

For example, vulvovaginal–gingival syndrome has been described as a distinc-
tive pattern of erosive multi-mucosal lichen planus (LP) and is a clinical triad of 
vulvar, vaginal, and gingival LP. It can lead to sequelae such as vaginal and urethral 
stenosis that can have serious implications for quality of life. The oral mucosa is the 
most implicated in LP and up to 1–2% of the general population can be affected 
[13]. Approximately 25% of women with oral LP also have vulvovaginal involve-
ment [14]. Mucosal LP (MLP) of the genital skin is usually located on the glans in 
males and on the vulva and vagina in females [15].

In a retrospective study, the frequency of vulvar LP was found to be 3.7% in the 
population attending a vulvar clinic [16].

Vulvovaginal–gingival syndrome (VVGS) has been described as a distinctive 
pattern of erosive multi-mucosal LP characterized by a triad of vulvar, vaginal, and 
gingival LP [17]. In a recent study of a large series of VVGS patients, 90% of cases 
were found to develop genital fibrosis and stenosis, but there are only a few reports 
of isolated vulvar LP leading to stenosis [18]. Vaginal and urethral stenosis can have 
a significant negative impact on the patient’s quality of life.

The basic principles of the management of vulvar LS and vulvovaginal LP are 
the same and involve explaining the disease, emphasizing the chronic nature of the 
condition, and outlining treatment options. The main difference between the two 
conditions is that LP has a propensity to involve the mucous membranes, including 
the mouth and vagina, which are rarely affected in LS [19].

This disease affects the oral mucosa with an estimated prevalence of 0.5–3% and 
a female-to-male ratio of 1.5–3. The age of onset is generally between 30 and 
60 years, and the disease also has a much-debated premalignant potential [20].

The possible malignant transformation of LP is a highly controversial topic [21]. 
Although the risk is low, the monitoring of patients with the disease has provided 
evidence of its potential malignancy [22]. Modifying some of the criteria outlined 
above, Warnakulasuriya et al. [23] included PLO as a potentially malignant disorder 
and most researchers recommend indefinite monitoring of patients with PLO, aim-
ing at early detection of potential malignancy.

In general, the average duration of discomfort reported by patients with PLO was 
1–3 months. Other studies report times between 3 and 12 months or even longer (up 
to 21 months) [24].

Some clinical studies indicate that the prevalence of smoking and alcohol con-
sumption among patients with PLO makes no significant clinical and diagnostic 
difference compared to the general population [25]. However, smoking and 
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alcohol consumption appear in 27% of the patient groups analyzed (although no 
significant correlation between smoking and PLO has been identified) in the 
literature.

Furthermore, of 131 patients [26] presenting with skin lesions, the most com-
monly affected areas were the flexural surfaces of the body, accounting for 60.1% 
of cases. White patches associated with striae were observed in 45% of these cases. 
Purple papules (hyperpigmented spots) were present in 37.40% of the subjects. The 
itching was the most commonly reported symptom (85.4%), followed by pain 
(25.9%). The mean time of evolution of the skin lesions was 18 months, ranging 
from a minimum of 1 month to a maximum of 13 years. These data showed a small 
difference between patients presenting with both cutaneous and oral LP and patients 
presenting with cutaneous LP alone.

Of these 131 patients with cutaneous lichen planus, 19% (n = 25) also had oral 
lesions. Of the patients presenting with both cutaneous and oral lichen planus 
(n = 25), 12% (n = 3) had skin lesions before the appearance of the oral lesions.

Although stress and depression are commonly regarded as factors in the onset 
and evolution of LP, this cannot be categorically confirmed. The literature regarding 
this issue remains controversial, as it is difficult to establish whether mental disor-
ders precede the onset of these chronic painful lesions or are a consequence of the 
distress suffered. Among the sample in the study by Cassol-Spanemberg J et  al. 
[26], 48% of patients (45% of whom were taking anxiolytics) reported psychologi-
cal problems such as stress, anxiety, and depression, with no significant differences 
between subgroups. However, a study including psychometric assessment found a 
higher level of anxiety among patients with PLO than among control patients [27]. 
In another study [28], 25% of the patients clearly identified a stressful situation 
prior to the appearance of skin lesions and 8% suffered from some form of depres-
sive disorder.

Several studies point to the presence of emotional problems, stress, anxiety, and/
or depression as being responsible for triggering the disease and also for triggering 
relapses [29]. Current figures show that 41% of patients with oral lesions associated 
the outbreak with some stressful event.

It has long been suggested that patients with PLO have a higher incidence of 
diabetes than the general population, and it is estimated that the incidence of PLO 
in the diabetic population is 1.6% [30]. Lopez-Jornet et al. [31] found type 2 diabe-
tes in 11.5% of a sample of patients with PLO. A study by Tovaru et al. [32] evalu-
ated 633 patients with OLP, of whom 10% had type 2 diabetes. Another study [28] 
noted that 10% of patients evaluated with PLO were diagnosed with diabetes mel-
litus and 30% reported a family history of diabetes.

Lastly, Kaplan et al. [33], in a study of 171 patients, showed that the prevalence 
of carcinoma was 5.8% and that malignant transformation can occur in any clinical 
form of OLP, although the process of malignant transformation is still unclear [34].

A study by Khoo LS [35] mainly investigated the implications of male genital 
lichen. This was a prospective study of 467 male patients attending a public clinic 
for sexually transmitted diseases. The results showed various dermatoses that were 
anatomical variants: pearly penile papules in 67 patients [14.3%], sebaceous 
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hyperplasia in 16 [3.4%], Tyson’s glands in 32 [7%] and penile melanosis in 13 
[2.8%]) or pathological conditions (balanitis in 45 [9, 6%], eczema in 10 [2.1%], 
traumatic ulcers in 10 [2.1%], folliculitis and furunculosis in 8 [1.7%], scabies nod-
ules in 7 [1.5%], genital candidiasis in 7 [1.5%], and lichen (6.7%). Fifty percent of 
patients with Tyson’s glands also had pearly papules of the penis. Most of the ana-
tomical variants were incidental findings, whereas the majority of patients with 
pathological dermatoses had these lesions. A lack of familiarity with these dermato-
ses may cause unnecessary anxiety to the patient and physician, resulting in inap-
propriate treatment.

A further study by Cassol-Spanemberg J et al. [26] analyzed the clinical histories 
of 274 patients all of whom had histological confirmation of lichen planus verified 
by a pathologist. The sample of patients was selected from those attending the 
Dental Hospital of the University of Barcelona, Faculty of Dentistry (Bellvitge 
University Campus), or the Sagrat Cor Hospital, Barcelona. Among patients with 
cutaneous LP (47.8%), the most commonly affected areas were the flexural surfaces 
of the body, representing 60.1% of cases. Twenty-four percent of patients (n = 55) 
correlated the onset of injury with previous stress events. Of the 131 subjects with 
skin lesions, 19% (n = 25) also had oral lichen planus (OLP). Of the total sample, 
53.6% (n = 147) of patients had oral lesions. The systemic diseases most commonly 
associated with this patient sample were psychological problems such as stress, 
anxiety, and depression (48%), hypertension (27%), gastric problems (12%), and 
diabetes (9.7%). A family history of lichen planus was found in only two cases 
(0.72%) of a total of 274.

The total sample included 208 women (75.91%) and 66 men (24.08%), showing 
statistically significant differences (p ≤ 0.005). Age ranged from 28 to 94 years, 
with a mean age of 56.40 years (SD ± 14.34). Age and gender showed no significant 
differences between the two subgroups.

A family history of PLO was found in only two patients (0.72%) of a total of 274. 
However, it is important to note that medical records show the presence of a family 
member with the same disease, as genetic predisposition is thought to be an element 
involved in the etiopathogenesis of PLO [36].

Although a family history of this disease is rare, Huang C et al. [37] analyzed 
nine consecutive family histories of FBLP with 36 affected individuals presenting 
to the Department of Dermatology at Wuhan Union Hospital, a tertiary referral hos-
pital in central China. Parameters analyzed included age of onset, gender predilec-
tion, lesion distribution, nail and mucosal involvement, clinical course, and 
inheritance pattern.

Thirty-six of 85 individuals in the nine families were diagnosed with genital bul-
lous lichen (42.4%): Female patients were more likely to be affected than males 
(58.3% vs 35.7%, G(chi 2) = 3.99, p < 0.05). Bimodal disease onset was found, with 
a peak at 1–3 years and another at 13–17 years. The shin is the most affected area 
(97%) followed by the upper limbs, thighs, and genitals. Involvement of the torso is 
relatively rare. Only a minority of cases involve the oral mucosa. The disease tends 
to follow a chronic and progressive course. Hereditary transmission is autosomal 
dominant with variable penetrance.
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The scientific province has sought to investigate further. Although this pathology 
is rare, Luis-Montoya P et al. [38] conducted a retrospective investigation of a sam-
ple of children attending the Department of Dermatology, “Dr Manuel Gea 
González” General Hospital, Tlalpan, Mexico.

A total of 235 patients with a clinical and histological diagnosis of lichen planus 
observed over a period of 22 years and 7 months were studied. Twenty-four (10.2%) 
of these patients were children (aged 15 years or less). The ratio of males to females 
was 1:1.2. The main clinical picture was classic lichen planus (43.5%). Mucosal and 
nail involvement was rare. No family history of lichen planus or systemic disease 
was detected. In the international literature, the frequency of lichen planus ranged 
from 2.1% to 11.2% of the pediatric population. In most studies, no significant gen-
der predominance was identified. Most patients presented with the classic variety of 
lichen planus. Reported mucosal involvement was rare, except in India and Kuwait. 
The frequency of nail involvement ranged from 0% to 16.6%. Little evidence of 
systemic disease or family history was found.

 Conclusion

This clinical picture reveals significant implications of the disease on the sexual life 
of patients of both sexes and their quality of life in general. To what extent has the 
efficacy of the therapies and the stress implicit in the lack of results or their achieve-
ment been investigated?

In a systematic study, Cooper SM [39] recorded the clinical features, symptom-
atic response to treatment, and resolution of clinical signs in a large sample of 
women with erosive lichen planus of the vulva. A mean follow-up of 72 months was 
conducted in a university and district hospital in Oxfordshire, England.

One hundred and fourteen adult women with a definite clinical diagnosis of ero-
sive lichen planus of the vulva had received topical corticosteroids with or without 
other topical preparations and systemic treatments as part of their normal care.

The quality of symptomatic response to individual treatments (good, partial, or 
poor), overall symptomatic response to treatment and with time (good, partial, no 
change, or worse), vulvar sign response (total, partial, moderate, less, equal, or 
worse), and the presence or absence of moderate or severe scarring were investigated.

 Results

The mean age at onset of vulvar symptoms was 56.9 years. First-line therapy was an 
ultra-potent topical corticosteroid in 89 women (78%), of whom 63 (71%) were 
symptom-free during treatment. Overall and with time, 86 women (75%) improved 
with treatment, and of these, 62 (54%) were symptom-free (good response), and 24 
(21%) had a partial response. Eighteen (16%) had no change, and 10 (9%) had 
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worsened. The global response of vulvar signs was recorded in 113 patients. Only 
10 (9%) of these had complete resolution of clinical signs except for scarring, with 
57 (50%) showing resolution of erosions. Squamous cell carcinoma developed in 
three women (3%). It can therefore be seen that these patients, both men and women, 
although they may achieve improvement, will continue to suffer from inadequacy 
and the inability to enjoy a rewarding and continuous intimate life [40–47].

Sexological counseling could help these patients to rediscover a new body image 
and to find new variables of enjoyment and intimacy, even where the physical scars 
of the pathology and the atrophy of the tissues bring to mind a sense of inadequacy, 
low esteem, pain, anxiety, and body dysmorphism.
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HIV

Stefano Buttò and Elena Vittoria Longhi

Acquired immunodeficiency syndrome (AIDS) is a life-threatening chronic condi-
tion caused by the human immunodeficiency virus (HIV). HIV infection continues 
to be a major public health issue with an estimated 38 million people living with 
HIV at the end of 2019, worldwide [1].

HIV is a retrovirus, which holds its genetic information in a single-stranded 
RNA molecule. When HIV enters a human cell, it releases its RNA and an enzyme 
called reverse transcriptase (RT) makes a DNA copy of the virus’ RNA. The result-
ing HIV DNA (the provirus) integrates into the DNA of the infected cell. This is a 
reverse process to the one used by human cells, which make an RNA copy of the 
DNA. For this, HIV is referred to as a retrovirus, indicating this reverse transcrip-
tion process from RNA into DNA.

 HIV Variability

HIV is characterized by extensive genetic diversity that is due to its high replication 
rate, the error-prone RT, and the recombination events that may occur during virus 
replication. Based on genetic characteristics and differences among the viral anti-
gens, HIV is classified into types 1 and 2 (HIV-1, HIV-2), which are estimated to be 
more than 55% genetically distinct. Worldwide, the predominant virus is HIV-1 that 
accounts for around 95% of all infections, whereas HIV-2 virus is concentrated in 
West Africa and in other countries with links to West Africa. HIV-2 is less infectious 
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and progresses more slowly than HIV-1, although, without treatment, similarly to 
HIV-1, the HIV-2 infection progresses to AIDS and death [2, 3]. Both HIV-1 and 
HIV-2 are further divided into groups and subtypes. Focusing only on HIV-1, it 
includes four groups: M (main), O (outlier), N (non-M, non-O), and P [4], which 
have different geographic distributions. The M group further splits into 10 subtypes 
(A through L) [5], as well as more than 100 circulating recombinant forms (CRF), 
including complex forms (cpx) [6].

HIV predominantly attacks cells that express the CD4 receptor on their surface, 
such as CD4+ T helper lymphocytes and monocytes/macrophages. These cells are 
important, as they play a central role in the immune response, in particular, the 
CD4+ T helper lymphocytes are key in coordinating the immune response by stimu-
lating other immune cells, such as macrophages, B lymphocytes (B cells), and 
CD8+ T lymphocytes (CD8+ cells), to fight infections from different pathogens and 
the generation of tumors. Thus, by destroying CD4 cells, HIV weakens the immune 
system, leaves the infected individual exposed to the attacks of many other infec-
tious pathogens, and favors the onset of tumors. Many of the complications caused 
by HIV infection, including death, are usually due to these other infections and 
tumors, and not directly to HIV infection.

 HIV Structure

In the electron microscopy (EM), the viral particle has a rounded shape with a diam-
eter between 100 and 120 nm (Fig. 1a, b).

Externally, we can distinguish a pericapsid envelope (the “envelope”), which 
covers a capsid or core. The envelope consists of a phospholipid bilayer to which 
the viral glycoproteins gp120 and gp41 are anchored. The bilayer is not viral in its 
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nature, but derives from the cytoplasmic membrane of the host cell, which the virion 
acquires during budding, in the final stages of replication. Therefore, on the enve-
lope there are both viral proteins (gp120 and gp41) and surface antigens of the host 
cell, such as antigens of the class I and II major histocompatibility complex and 
adhesion molecules (adhesins). As regards the proteins of viral origin, at the level of 
the external surface there are structures formed by homotrimers, whose individual 
components are in turn made up of two associated protein subunits, both produced 
by the env gene, the gp120 and the gp41. Thus, each spike visible in the electron 
microscope is a heterodimer trimer, composed of an external homotrimer glycopro-
tein gp120 and a homotrimer transmembrane glycoprotein gp41 (Fig. 1a, b). The 
matrix protein (p17) lies at the inner face of the lipid bilayer. More internally, at the 
EM the capsid is evident as a bar-shaped electron-dense structure, composed of p24 
(Fig.  1a, b). The structure encloses and protects two strands of single-stranded 
RNA, each one 9.2 kb long, with positive polarity with which some molecules of 
RT, integrase, and protease viral enzymes are associated (Fig. 1b).

Like all retroviruses, the HIV genome contains three structural genes organized, 
from 5' end to the 3' end, as gag (group-specific antigen), pol (polymerase), and env 
(envelope) (Fig. 1c). During replication (see below), the gag and pol genes are ini-
tially transcribed into a single mRNA, which is translated into a 180 kDa polyprot-
ein (p180), and subsequently cleaved by a viral protease. A 55-kDa protein (p55) 
and the three associated enzymatic function proteins (protease, RT, and integrase) 
are thus formed from the cut of the precursor. Cleavage of the p55 precursor gives 
origin to the matrix protein (p17), the capsid protein (p24), and the p15 that is fur-
ther cleaved during virion assembly into p9 and p7 that are needed for correct inser-
tion of virion RNA into the capsid (Fig.  1c). The env gene is translated into a 
precursor protein that is rapidly glycosylated to reach the weight of 160 kDa 
(gp160). From this protein, the two envelope proteins gp120 and gp41 originate due 
to cleavage by a cellular protease (Fig. 1c).

In addition to the genes encoding for the structural proteins, the HIV genome 
also contains six regulatory and accessory genes: The former ones are represented 
by tat and rev, while the latter ones are by nef, vpr, vif, and vpu. The products of 
these genes play an essential role in the viral replication cycle and in the synthesis 
of related macromolecules. Briefly, the Tat protein is expressed very early after 
infection and promotes the expression of HIV genes. The Rev protein ensures the 
export from nucleus to cytoplasm of the correctly processed messenger and genomic 
RNA. The Vpr protein is involved in the arrest of the cell cycle. This protein also 
enables the reverse-transcribed DNA to gain access to the nucleus in non-dividing 
cells such as macrophages. Vpu is a protein necessary for the correct release of virus 
particle, whereas the Vif protein enhances the infectiveness of progeny virus parti-
cles. Finally, the Nef protein has multiple functions including cellular signal trans-
duction and the downregulation of the CD4 receptor on the cell surface to allow 
virus budding in the late stages of the virus replication cycle.

The replication cycle of HIV consists of several phases that are schematically 
described in Fig. 2.
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After binding and entry into the host cell (Fig. 2, steps 1 and 2), the single-strand 
viral RNA is transcribed into DNA by reverse transcriptase (step 3). Once the DNA 
molecule is formed, it is transported into the nucleus and integrated into the cellular 
genome (steps 4 and 5). The integrated HIV DNA is then transcribed to mRNA by 
the cell’s transcriptional apparatus. The translation of the viral proteins (step 7) 
causes new viral particles to form (step 8), containing the RNA genome of the virus, 
which will be released by budding from the infected cell (step 9).

More in detail, the first step (Fig. 2, step 1) of the replication cycle consists of the 
interaction between the proteins of the viral envelope and the surface receptors of 
the host cell. In particular, the viral gp120 binds with high affinity to the CD4 recep-
tor present on T helper lymphocytes (considered the target cell of election) and on 
monocytes/macrophages. However, the presence of the CD4 receptor alone is not 
sufficient for HIV to infect the cell. The mechanism needs the presence of co- 
receptors. These co-receptors have been identified among the chemokine receptors; 
in particular, the interaction between gp120 and the CXCR4 chemokine receptor is 
necessary for the infection of T lymphocytes, while that with CCR5 chemokine 
receptor for the infection of monocytes/macrophages. The described events are the 
main mechanism of entry of HIV, although the virus can use alternative mechanisms 
and can infect different types of cells.

Once the virus is bound to the cell surface, a fusion occurs between the viral and 
the cell membranes. This is possible due to conformational changes in the gp120 
that occur as a consequence of the binding with cellular receptors, which lead to the 
exposure and activation of gp41, whose direct interaction with the cell membrane 
through its terminal NH2 portion (a fusogenic peptide) determines the fusion of the 
viral envelope with the lipid bilayer of the target cell (Fig 2, step 2). Once the fusion 
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has taken place, the virus capsid penetrates the target cell, while the glycoprotein 
coating of the envelope remains outside the cell. Once inside the cell, the capsid 
undergoes an uncoating process through which the protein coating of the core is 
degraded and the RNA genome and viral enzymes are released in the cell’s cyto-
plasm. The retro-transcription process takes place in the nucleoprotein complex (the 
RNA genome and the enzymes) and requires the action of the RT that “retrotrans-
cribes” the viral single-strand RNA into DNA (Fig. 2, step 3). The viral DNA (called 
provirus) and the associated p17 and integrase proteins form the so-called pre- 
integration complex. This complex is transported to the nucleus (Fig. 2, step 4), 
where the viral DNA integrates into the cellular genome, thanks to the intervention 
of the associated integrase protein (Fig. 2, step 5). Integration is random and can 
occur at any point in the cellular DNA, although some preferential sites have been 
described. At this point, the viral DNA can duplicate itself with each division with 
the genetic material of the cell, making the infection permanent and the integrated 
provirus a stable element. In this case, viral DNA remains associated with the cell’s 
genome without necessarily undergoing transcription and this state of latency can 
persist for months or even years. It is when the cell is activated by other immune 
cells, or antigens, or mitogens, or cytokines that HIV genes become to be expressed. 
The viral Tat protein controls the HIV transcription [7]. The process starts with a 
short and abortive transcription of the provirus by the RNA polymerase II of the 
cell, with the short transcripts that are translocated to the cytoplasm where they are 
translated into the Tat and Rev proteins [8]. Tat enters again the nucleus and acti-
vates the RNA polymerase II-driven transcription elongation by several mecha-
nisms [9–12] that lead to the transactivation of HIV gene expression (Fig. 2, step 6). 
When there is no activation of the above complex, the infected cell becomes latent, 
and therefore, these cells are called viral reservoirs [13–17]. The HIV genome is 
transcribed by the host RNA polymerase II into viral mRNAs, which can be un- 
spliced, singly spliced, or multiply spliced. The multiply spliced mRNAs are trans-
lated into the accessory and regulatory proteins, the singly spliced into the envelope 
precursor (env), and the un-spliced mRNAs into Gag or they serve as the genomic 
RNA [18] (Fig. 2, step 7). Thus, the first class of mRNA is produced during the 
early stages of viral replication, while the mRNAs for structural proteins are pro-
duced later thanks to the action of the regulatory proteins.

The assembly of the HIV viral particle (Fig. 2 step 8) takes place in the cyto-
plasm, where the increased levels of proteins and viral genomes start the process. 
The initial stage involves the association of the Gag and Gag-Pol protein precursors 
with the inner portion of the cell plasma membrane after a myristylation. The Env 
glycoproteins are synthesized as a polyprotein precursor from a singly spliced 
mRNA on the rough endoplasmic reticulum. Concomitant with translation, the Env 
precursor is glycosylated to generate a gp160 protein and each gp160 monomer 
associates with other two gp160 monomers to form a trimer. This facilitates the traf-
ficking of gp160 to the Golgi complex, where each gp160 monomer is cleaved by 
cellular furin or furin-like proteases to yield mature gp120 and gp41. These proteins 
then traffic through the secretory pathway to the cellular plasma membrane, where 
are incorporated as trimeric spikes into virus particles during the budding process. 
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The final step of the life cycle of HIV is the maturation of the virion, which occurs 
within the budding virion and continues after budding. Maturation consists of cleav-
age of the Gag precursor by the viral protease in an ordered manner to produce the 
p24, the p17, and the other structural proteins (Fig. 2 step 9).

 Pathogenesis of HIV Infection

Transmission of HIV infection requires contact with a body fluid that contains the 
virus or cells infected with the virus. HIV can be present in almost all body fluids, 
but transmission occurs primarily through blood, sperm, vaginal secretions, and 
breast milk. Therefore, HIV is usually transmitted through (1) sexual contact with 
an infected person, when the mucous membranes that line the mouth, vagina, penis, 
or rectum are exposed to body fluids that contain HIV, such as sperm or vaginal 
secretions, as it can happen during unprotected sexual intercourse; (2) injection of 
contaminated blood, i.e., when needles are shared during drug injection or a health-
care professional is accidentally stung with a needle contaminated by HIV; (3) 
transfer from infected mother to fetus before or during birth, or after birth to the 
newborn through breast milk; and (4) medical procedures, such as transfusion of 
blood containing HIV, surgery performed with inadequately sterilized instruments, 
or transplant of infected tissues or organs.

HIV belongs to the Lentivirus genus of the Retroviridae family. Infections with 
lentiviruses typically show a chronic course of the disease, with a long period of 
clinical latency (years), persistent viral replication, and involvement of the central 
nervous system. Left untreated, HIV infection causes progressive and critical dam-
age to the immune system, rendering the host susceptible to potentially fatal oppor-
tunistic infections and cancers.

Following infection with HIV, after approximately 2–4 weeks, more than 50% of 
individuals develop a transient, symptomatic illness, also known as primary or acute 
HIV syndrome, with symptoms generally resembling those of influenza or mono-
nucleosis [19] (Fig. 3).

The most common signs and symptoms include fever, fatigue, rash, headache, 
lymphadenopathy, pharyngitis, myalgia, arthralgia, aseptic meningitis, retro-orbital 
pain, weight loss, depression, gastrointestinal distress, night sweats, and oral or 
genital ulcers. Generally, symptoms last between 7 and 10 days and rarely longer 
than 14 days.

After 10–12 days from infection, the virus starts multiplying at high rates and the 
HIV-RNA can be detectable in the blood by RT-PCR amplification methods, with 
the peak of viremia occurring approximately two weeks after the initial detection of 
viral RNA [20]. The phase from the infection and the appearance of HIV-RNA in 
the blood is referred to as eclipse period, where no markers of HIV infection are 
evident. Considering the sexual transmission at the genital mucosa as the most com-
mon mode of HIV-1 infection, in the acute phase, soon after virus entry in the body, 
the Langerhans’ cells, i.e., tissue dendritic cells found in the lamina propria 

S. Buttò and E. V. Longhi



453

Days a�er HIV acquisi�on
100 20 30 40 100

Eclipse

I II III IV V-VI

Fiebig stages

RNA+ p24+ EIA+ WB+/- WB+

HIV RNA P24 an�gen
HIV-specific immune response

Days

Viremia setpoint

10 20 30
Months (1-3) Years (1-8) Years (9-12)

Asymptoma�c phase Symptoma�c phase Advanced phase

Death

CD
4+

Co
un

ts
(c

el
ls/

m
m

3 ) Viralload
(HIV RNA copies/m

l)

0

500

1000 2 million

50

Acute phase

Fig. 3 Natural course of the untreated HIV infection

subjacent to the cervicovaginal epithelium, are the first targets of the virus. For their 
role in the immune response, these cells meet the CD4+ T lymphocytes and infect 
them. Within two days after infection, virus is detected in the draining internal iliac 
lymph nodes, where, in about 10 days, the virus and the infected cells can enter into 
the bloodstream and be disseminated to other organs including lymph nodes, the 
gut-associated lymphoid tissue, the spleen, and the brain [21]. In the gut, the muco-
sal tissue is seriously damaged by the cytopathic effects of HIV replication, result-
ing in the loss of the gut barrier integrity and, therefore, allowing passage of 
pathogens and immunostimulatory molecules from the gut lumen into the lamina 
propria and into the systemic circulation, thus continuously promoting a local and 
systemic inflammatory response.

The onset of viremia is a critical time point in the natural history of HIV infec-
tion, because it indicates that the infected individual has the potential of transmit-
ting the infection [22–24] and provides the first chance to diagnose the infection in 
the blood sample by detecting the presence of either the virus RNA, using reverse 
transcriptase polymerase chain reaction amplification techniques, or the p 24 anti-
gen, by fourth-generation enzyme-linked immunosorbent assays (ELISAs) [25–28]. 
Thus, the period from infection to the appearance of the first marker of infection is 
referred to as “window period,” where no HIV diagnostic test gives positive results.

The high levels of HIV-1 viremia are normally short-lived, since starting from 
the third week after infection the host generates strong humoral and cellular immune 
responses that partly control viral replication. These responses are characterized by 
high levels of inflammatory cytokines and chemokines (the “cytokine storm”) [29]. 
Consequently, viremia starts declining by several orders of magnitude until it 
reaches a lower steady level (viral set point) or drops under the detection level 
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(Fig.  3) [30]. The presence of HIV-specific antibodies is detected by both third- 
generation ELISA and Western blotting (WB) assay. The time of the appearance of 
the first HIV-specific antibodies has been estimated by detecting their presence in 
sequential samples from patients with accurate information on the time of HIV 
infection. Seroconversion has been observed to occur in a period ranging from 3 to 
5 weeks, with an average of 22 days [31]. Several factors associated with innate and 
acquired antiviral immunity can influence viral replication and the establishment of 
a viral set point during this phase of infection. However, the role of the virus- specific 
cell-mediated immune response, in particular of the specific CD8+ T-cell cytotoxic 
activity, seems to be central in the initial control of virus replication at this stage of 
the infection, before the appearance of anti-HIV binding and/or neutralizing anti-
bodies [32–35]. Thus, the primary HIV infection phase can be defined as the inter-
val from the detection of the virus HIV-RNA in the plasma (the end of the eclipse 
period) until the establishment of a stable plasma HIV-RNA level (viral set point) in 
the presence of evolving anti-HIV antibody reactivity [36]. During acute HIV-1 
infection, the number of CD4+ T cells dramatically declines, in association with 
high viremia levels, before the onset of the antiviral immune response [37]. When 
the HIV-specific immune response starts raising, HIV viremia drops and CD4+ T 
cells raise again (Fig. 3), although to levels lower than those present before infec-
tion, suggesting the persistence of virus-associated pathogenic effects. In addition, 
qualitative functional impairment of immune responses to HIV and other antigens 
can be detected [38–41], indicating that the virus induces, very early after infection, 
a dysfunction of CD4+ T cells and of other cells of the immune system. In particu-
lar, the retention of the virus in lymphoid tissues induces a sustained and chronic 
immune activation that causes damages to the lymphoid tissue architecture and lim-
its the access to homeostatic factors, thus contributing to the immune cell loss. 
Finally, early after infection, the HIV genome is established as a latent virion in 
CD4+ T cells in different tissues, thus generating viral reservoirs [42].

In order to better characterize the stages occurring in the acute phase, Fiebig et al 
identified six stages based on viral replication and evolving antibody responses 
[20]. After the eclipse period, Fiebig stage 1 is described as the period where, during 
ramp-up viremia, only HIV-1 RNA in the blood can be detected (Fig. 3). About 7 
days later, fourth-generation EIA tests start detecting the p24 antigen and this phase 
is identified as Fiebig stage II. Within about 5–10 days after the p24 antigen appear-
ance, HIV-1-specific antibodies start being detected by third-generation EIA tests 
and this event marks the beginning of the Fiebig stage III that typically occurs 1–2 
weeks after the onset of the acute retroviral symptoms. Fiebig stage IV represents 
the development of an indeterminate WB test, and this occurs a few days after the 
sensitive EIA tests show positive results. Conversion to a clearly positive WB test 
characterizes Fiebig stages V (positive WB) and VI (WB with the expression of all 
HIV proteins) (Fig. 3).

A few weeks after the onset of acute infection, a long clinically asymptomatic 
period begins, generally associated with low HIV viremia levels and absence of 
symptoms (Fig. 3). This event reflects primarily the antiviral action exerted by both 
innate and adaptive immune responses [43]. Neutralizing antibodies are generated, 
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which are able to prevent cell infection [44], whereas other HIV-specific antibodies 
favor the elimination of infected cells by a mechanism known as antibody- dependent 
cellular cytotoxicity (ADCC), mediated by T lymphocytes and natural killer cells 
[45]. HIV-specific T lymphocytes promote the elimination of infected cells by 
antigen- specific cytotoxic mechanisms [32]. Although the presence of a strong 
immune response, HIV continuously replicates in the body compartments, counter-
acting antiviral immunity and inducing a state of chronic systemic inflammation, 
which, in turn, is responsible for the weakening of the immune system. There are 
several reasons why antiviral immunity is not able to eradicate the infection; how-
ever, the persistence of the integrated virus in lymphoid compartments (reservoir), 
with low expression of virus antigens and the high frequency of mutations within 
virus genome, which leads to the virus to escape from the immune response, are the 
most effective mechanisms. Thus, virus replication keeps occurring in the lymphoid 
compartment, and transitory peaks of HIV viremia can be detected in plasma in the 
absence of symptoms related to the infection [43]. In some individuals, HIV viremia 
is not detectable for many years, indicating the occurrence of efficient control of the 
infection. These individuals are termed as elite “controllers” [46, 47] and are 
intensely studied with the aim of understanding the mechanisms involved in the 
control of HIV infection.

In the course of the asymptomatic period, HIV-associated pathogenic effects per-
sist and induce a slow but progressive loss of CD4+ lymphocytes and impairment of 
the immune system [43] (Fig. 3). The progression of the disease is characterized by 
the destruction of the lymphoid tissue architecture, which is a consequence of the 
virus replication and of the chronic activation of the cells of the immune system. 
This leads to an increase in virus diffusion to surrounding CD4+ T cells and favors 
HIV-1 spread within local, regional, and the entire lymphoid environment. 
Particularly, at this stage HIV infection is associated with an extensive replication in 
the gut lamina propria and the submucosa and in draining lymph nodes, with local 
depletion of CD4+ T cells [48, 49]. The further progression of the disease depends 
on the capacity of the host to contain virus replication and to reconstitute the pool 
of memory T cells within the mucosa-associated lymphoid tissue or lymph nodes. 
In the absence of virus containment, the destruction of the lymphoid system pro-
ceeds and the CD4+ T-cell number continues to drop to levels <200 cells/μl, which 
are associated with the risk of onset of opportunistic infections by bacteria, viruses, 
fungi, and parasites and tumors, as a consequence of a serious impairment of the 
immune system. The most common opportunistic infections, which define the AIDS 
stage, are caused by Pneumocystis pneumonia, Candida albicans, Cytomegalovirus, 
Herpes zoster, or enteropathic parasites (Cryptosporidium and Giardia species, 
Cystoisospora belli), which can determine life-threatening diseases [50]. This phase 
is usually characterized by diffuse lymph node swelling, severe reduction in body 
weight, fever, and respiratory and gastrointestinal symptoms. Neoplastic diseases, 
such as Kaposi’s sarcoma and lymphomas, most likely emerging as a consequence 
of the immunodeficiency status, also severely weaken the organism, worsening the 
clinical course of the disease [51]. A progressive encephalopathy, induced by HIV 
or other opportunistic infections, can be present, also associated with a severe 
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invalidation and increased risk of mortality. About 30–40% of patients can show 
symptoms or signs of dementia (AIDS dementia complex) caused by neuronal dam-
age by HIV. These include slowed thinking and expression, difficulty concentrating, 
apathy, slow movements, ataxia, and weakness, together with abnormal neurologic 
signs that include paraparesis, lower-extremity spasticity, ataxia, extensor plantar 
responses, mania, or psychosis.

During the advanced phase, the number of CD4+ T cells continues to decrease 
(Fig.  3), and anemia and marked lymphopenia are frequently detected. In the 
absence of treatment, the mean time from the infection onset to AIDS-related death 
is approximately 11 years (Fig.  3). Of course, the progression of the disease is 
extremely variable, depending on the infecting virus isolate and the antiviral 
response of the host. In fact, besides the above described “Elite Controllers,” who 
can adequately control HIV infection, infected individuals are classified, based on 
the infection course, with non-standardized definitions as “Progressors,” “Rapid 
Progressors,” “Non Progressors,” and “Long Term Non-Progressors.” It is evident 
that this distinction is based mainly on clinical evaluation and mirrors the individual 
response to HIV infection.

 HIV Infection Treatment and Prevention

To date, there is no therapy capable of completely eradicating HIV infection, due to 
the presence of a reservoir of latently infected CD4+ T cells that are able to produce 
infectious viruses once activated, on which the antiretroviral therapy has no effect 
[52–54]. Thus, the virus reservoir is the major barrier to virus eradication. However, 
there are effective antiretroviral drugs capable of controlling viral replication, sup-
pressing it to undetectable levels, and preventing or severely limiting the progres-
sion of the disease and the emergence of AIDS. Current drugs are effective in both 
adults and children. In particular, in HIV-infected children an early commencement 
of an antiretroviral therapy made of a combination of different drugs (combination 
antiretroviral therapy, cART) has resulted in a dramatic control of neurocognitive 
disorders that are a common event in children, although they remain vulnerable to 
cognitive impairment and psychological disorders [55].

Drugs have been developed for each critical step of HIV replication. Virus entry 
into the cell can be inhibited by drugs able to block the mechanism of membrane 
fusion, such as enfuvirtide, which binds the gp41 protein, or to prevent the binding 
of HIV to CD4, such as ibalizumab, a monoclonal anti-CD4-antibody, and maravi-
roc that binds to the cell’s CCR5-receptor, thus preventing entry of HIVs that use 
this co-receptor. Many drugs, which have the RT enzyme as a target, have been 
developed since 1987, year of the approval of the first antiretroviral against HIV, the 
azidothymidine (AZT), for human administration, by the US FDA.  These drugs 
belong to either the class of nucleoside reverse transcriptase inhibitors (NRTIs) or 
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the non-nucleoside reverse transcriptase inhibitors (NNRTIs). Associated with the 
drugs of the class of protease inhibitors (PI), these are the main components of the 
highly active anti-retroviral therapy (HAART), a cART that drastically limits the 
generation of drug-resistance virus variants, compared to monotherapy. A more 
recently developed class of drugs is that of integrase inhibitors (INSTI) that block 
the virus-specific enzyme integrase, thereby preventing viral DNA from being inte-
grated into the cellular genome. The very broad HIV variability is responsible for 
changes in the genetic structure of HIV that affect the ability of drugs to block the 
replication of the virus. Therefore, all current antiretroviral drugs, including newer 
classes, are at risk of becoming partly or fully inactive because of the emergence of 
drug-resistant virus strains, even when administered as a cART. Thus, a major pub-
lic health issue, worldwide, is to limit the generation and spreading of antiretroviral 
drug-resistant HIV variants, which can be responsible for the increased numbers of 
HIV infections and HIV-associated morbidity and mortality.

Despite significant advances in HIV treatment, HIV transmission remains com-
mon and public health strategies to prevent HIV infection are necessary. These 
include the promotion of safer sexual practices, expanded HIV testing, and admin-
istration of HIV therapy to HIV-infected people, in order to decrease viral load in 
blood, thus decreasing the risk of transmission. However, these strategies do not 
eliminate the risk of HIV transmission. Therefore, other strategies foresee the 
implementation of combined biomedical, behavioral, and structural interventions 
[56]. The term “combined prevention” includes different prevention methods that 
can interfere with the sexual transmission of the virus. Among these, there is the use 
of antiretrovirals in HIV-negative people, and this identifies pre-exposure prophy-
laxis (PrEP) and post-exposure prophylaxis (PEP), as biomedical interventions. In 
particular, PEP is used after behaviors at risk of acquiring HIV infection, i.e., a 
sexual intercourse without using condoms, or in case of condom failure, whereas 
Prep is used before exposure to the virus, in all cases where the likelihood of com-
mitting HIV risk behaviors is high.

Right now, preventive vaccines against HIV have been ineffective. The reasons 
are the great HIV variability that provides the virus the ability of outwitting the 
immune system and the still not clear understanding of the mechanisms of the HIV 
immune pathogenesis. Thus, therapeutic vaccines against HIV are being developed, 
which could help control infection and delay the progression of the disease. They 
work by eliciting the immune system against HIV-infected cells and therefore 
should prevent or limit HIV replication. These vaccines are thought to be adminis-
tered to people who are already HIV-positive but who have healthy immune sys-
tems. In addition, combining ART with a therapeutic vaccine could elicit or boost 
cellular and humoral immune responses that could control viral replication and 
purge the HIV reservoir that the current antiretroviral drugs fail to adequately reach. 
Combinatorial interventions for developing novel HIV-1 therapeutic vaccines are on 
the way and open new perspectives for a functional cure for HIV infection [57].
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 Sexuality and Quality of Life

The literature often refers to “sexual marathons” (i.e., prolonged sexual activity 
over hours and even days) in the practice of homosexual intercourse. Semple et al. 
[58] conducted an exploratory study of a sample of 341 HIV-positive men who 
consumed methamphetamines during these relationships. Eighty-four percent of 
respondents reported having marathon sex while conditioned by the mind-altering 
effects of methamphetamines. MSM who had engaged in sexual marathons and 
those who had not were compared in terms of baseline characteristics, methamphet-
amine use variables, alcohol and illicit drug use, sexual risk behavior, and psycho-
social factors.

From an HIV prevention perspective, a sexual marathon, particularly if it involves 
prolonged anal intercourse, is considered high risk because of the increased likeli-
hood of condom breakage and of tearing of the delicate rectal tissue, events that 
may facilitate the transmission of HIV and sexually transmitted infections (STIs). 
Oral sex, while having a lower potential for HIV transmission, can cause HIV infec-
tion through lesions in the mouth, which are more likely to occur during prolonged 
sexual activity [59].

The rates of unprotected receptive and insertive anal intercourse during the mara-
thon were reported to be 93% and 72%, respectively. Of MSM who had engaged in 
marathon sex, receptive oral sex without a condom and unprotected insertive (giv-
ing) oral sex were reported as 90% and 97%, respectively. These results point to sex 
marathons as a possible contributor to increased HIV/STI rates in the gay and bisex-
ual community [60].

In Semple’s study [58], the majority of participants were Caucasian (57%), had 
never married (82%), had a two-year college degree or less (77%), were unem-
ployed (74%), and lived alone or with other adults in a sexual relationship (63%). 
The mean age was 37.1 years. The most frequent methods of methamphetamine use 
were smoking (80%) and snorting (78%). The mean amount of methamphetamine 
used in the previous 30 days was 5.8 grams (SD = 11.9).

Participants were asked: “When you are high on methamphetamine, how often 
do you practice marathon sex?” The answers were coded on a 5-point scale ranging 
from 1 (never) to 5 (always). The response categories were narrowed to create two 
groups: (1) those who engaged in marathon sex and (2) those who did not engage in 
marathon sex.

The amount of methamphetamine used was measured as the number of grams 
consumed in the previous 30 days. Frequency of methamphetamine use was mea-
sured by two items: “In the past 30 days, on how many days did you consume meth-
amphetamine?” and “On a typical day, how many times did you consume 
methamphetamine?” Uncontrolled use was assessed using the following question: 
“Are you an uncontrolled user of amphetamines?”

The total number of sexual partners was measured by counting all persons with 
whom the participant had had anal or oral intercourse during the previous 2 months. 
Within this total, five categories of partner type were distinguished: stable (e.g., 
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spouse and steady); other regular partners (e.g., boyfriend); casual (e.g., one-night 
stand); anonymous (e.g., someone in the park); and paid partners. The total number 
of each partner type was calculated. In addition, for each type of partner, partici-
pants were asked how many times in the previous two months they had engaged in 
receptive anal sex, insertive anal sex, receptive oral sex, insertive (given) oral sex, 
and insertive vaginal sex.

Sixty-seven percent of the respondents reported engaging in receptive anal sex 
without a condom some of the time, most of the time, or all of the time. Using the 
same response categories, 58% reported having insertive anal sex without a con-
dom, 88% reported receptive oral sex without a condom, and 87% reported insertive 
oral sex without a condom. Other high-frequency activities associated with mara-
thon sex included masturbation (23.0%), watching pornographic films (16.7%), 
using toys or dildos (13.3%), and fisting (10.0%).

In addition, those who had participated in sex marathons were significantly more 
likely to report using methamphetamine to “get pumped up” for sex, to meet sexual 
partners, and to enhance sexual pleasure than those who did not. The sex marathon 
group had also used significantly more illicit drugs in the previous 2 months and 
were more likely to have used amyl nitrate and sildenafil [61].

A more recent study by Sullivan et al. [62] investigated the emotional, relational, 
and health difficulties of HIV-positive patients (PLWH) in disclosing their HIV sta-
tus to new (non-HIV) sexual partners. It found that substance use at the time of sex 
was associated with a lower likelihood of disclosing HIV status to first-time part-
ners and that viral suppression moderated the relationship between substance use 
and condom use in PLWH [63].

In all of this, it is useful to consider that over one million people are living with 
HIV in the United States, with an estimated 38,739 new infections in the United 
States and its six dependent territories in 2017 (Centers for Disease Control and 
Prevention). Men who have sex with men (MSM) are disproportionately affected by 
HIV in the United States, particularly young black MSM (Centers for Disease 
Control and Prevention). HIV diagnosis rates among black and Hispanic men 
increased by 87% between 2005 and 2014 (Centers for Disease Control and 
Prevention). The continuing HIV crisis among MSM requires an understanding of 
their current prevention needs and new interventions to address the risk of HIV 
transmission.

A recent study by Horvath [64] also emphasized the need for biomedical HIV 
prevention strategies: In particular, TasP treatment and pre-exposure prophylaxis 
(PrEP) [65] were found to be the primary tools to control the HIV epidemic in the 
United States.

The study determined four separate definitions for a high-risk sexual encounter 
among participants who had reported anal intercourse in the previous 3 months [66]:

 1. First, they identified HIV-positive men who had reported CAS with HIV- negative 
or unknown HIV-positive partners among those (n = 281) who had reported anal 
intercourse in the previous 3 months (Definition 1).
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 2. Second, they identified HIV-positive men with a non-suppressed viral load 
(≥200 copies/mL) who had had one or more episodes of CAS with HIV-negative 
or unknown HIV-positive partners (Definition 2).

 3. Third, they identified HIV-positive men who had had CAS with HIV-negative or 
unknown partners, at least one of whom was not using PrEP (Definition 3).

 4. Fourth, in the most restrictive definition of risk, they identified HIV-positive men 
who were not virally suppressed and who had had CAS with HIV-negative or 
unknown HIV-positive partners, at least one of whom was not using PrEP 
(Definition 4). Definitions 2, 3, and 4 were restricted to include only men who 
had reported CAS in the previous 3 months (n = 118).

There is More [67]
A sample of 609 men were interviewed while attending a gay pride festival in 

Atlanta, Georgia. Participants completed a questionnaire assessing demographic 
information, Internet use, gay acculturation, AIDS awareness, attitudes toward con-
doms, overall substance use, and sexual behavior. A substantial majority of men 
(75%) reported using the Internet to access gay-oriented websites. One-third of the 
sample (34%) reported having met a sexual partner through the Internet. Men who 
met sexual partners online reported higher rates of methamphetamine use (M = 
8.38, SD = 19.39) than men who did not meet partners in this way (M = 3.13, SD = 
4.99, p < 0.001). Men who met partners via the Internet also reported higher rates of 
unsafe sexual behavior, including unprotected receptive anal intercourse (p < 0.05) 
and unprotected insertive anal intercourse (p < 0.01). The high prevalence of Internet 
use as a method of meeting sexual partners suggests that sexual networks may be 
forming on the Internet. Thus, the Internet offers opportunities for new HIV primary 
prevention interventions.

 HIV and COVID-19

The study by Zapata et al. [68] sought to highlight the voices of young sexual minor-
ity men (YSMM) aged 17–24 years on the perceived impact of the pandemic on 
HIV prevention (among a diverse national sample of YSMM who participated in 
synchronous online focus group discussions between April and September 2020). 
Forty-one YSMM described the negative effects of the COVID-19 pandemic on 
HIV testing and prevention services, including limited and interrupted access to 
HIV testing, HIV pre-exposure prophylaxis (PrEP), and HIV post-exposure prophy-
laxis. The challenges associated with COVID-19 have been compounded by the 
ongoing pre-COVID-19 barriers encountered by YSMM in the United States.

For example,

 1. Many YSMM moved home with their families, forcing men to avoid HIV pre-
vention services for fear of putting relatives at risk.

 2. YSMM also took care not to put their family at greater risk of COVID-19 by 
avoiding clinical appointments.
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 3. YSMM who sought HIV prevention services, including access to PrEP, faced 
significant barriers, including limited availability of appointments and services 
that were not tailored to YSMM.

Further efforts are needed to support YSMM’s re-engagement in HIV prevention 
during and after the COVID-19 era.

 Future Perspectives

Despite enormous progress in the treatment of HIV/AIDS, its spread and prevalence 
are persistent public health problems in the United States and around the world; 
marginalized populations (such as the poor and/or members of racial/ethnic and/or 
sexual minorities) bear a disproportionate mental and physical burden due to the 
virus. Global HIV targets focus on the “90–90–90” target, which calls on health 
systems to increase awareness among people living with HIV (PLWH) so that 
90% can:

 1. Learn about HIV and its symptoms
 2. Receive sustained antiretroviral therapy (ART)
 3. Achieve HIV viral suppression

Andersson et al. [69] and Lazarus et al. [70] fittingly called for a “4th 90,” how-
ever, to go beyond viral suppression to ensure that PLWH enjoys a high quality of 
life. This step is crucial now that PLWH are seeking treatment and living longer. 
PLWH must experience less stigma to achieve a high quality of life [70].

Young black men (in the USA) who have sex with men (MSM) face numerous 
barriers, including medical and social stigma, including in accessing pre-exposure 
prophylaxis (PrEP) to HIV, as well as in finding a supportive community [71]. 
Similar individuals who are already living with HIV experience trauma due to 
stigma and a subsequent cascade of medical and social consequences from an HIV 
diagnosis [72]. Therefore, individuals who are already disadvantaged by their inter-
sectional identity may be even more severely affected by an HIV diagnosis, such as 
a poor black woman who uses drugs while living with HIV compared to a black 
woman who is healthy and resourceful while living with HIV [73].

When individuals are subjected to HIV stigma in both institutional and social 
contexts, the unique combination of exposure to such discrimination can lead indi-
viduals to withdraw from society [74]. In this regard, the individuals in the studies 
cited here described their feelings toward society as a whole with words such as 
“forgotten,” “separated,” and “excluded” and how HIV stigma made them feel alone 
and isolated.

Lesbian, bisexual, queer, and transgender (LBQT) women living with HIV have 
been described as invisible and under-researched. However, social and structural 
contexts of violence and discrimination exacerbate the risk of HIV infection among 
LBQT women.
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Logie [75] conducted two focus groups; one focus group was conducted with 
HIV-positive lesbian, bisexual, and queer women (n = 7) and the second with HIV- 
positive transgender women (n = 16). Participants were recruited using purposive 
sampling. Focus groups were digitally recorded and transcribed verbatim. Thematic 
analysis was used to analyze the data to improve understanding of the factors influ-
encing the well-being of LBQT HIV-positive women.

Accounts given by female respondents with HIV recalled social exclusion and 
verbal violence from society: multiple barriers to HIV care and support, including 
discriminatory and incompetent treatment by health workers. The under- 
representation of LBQT women in HIV research further contributed to marginaliza-
tion and exclusion. Participants expressed a willingness to participate in HIV 
research that would develop over time.

In addition: A meta-analysis of US-based studies synthesized weighted averages 
across 29 studies to estimate HIV prevalence rates and reported that rates among 
transgender women ranged from 11.8% (self-assessment) to 27.7% (HIV test 
results) [76].

 Conclusion

Transactional sex (i.e., selling sex for money, drugs, a place to stay, or other survival 
needs) is a behavior associated with some negative health outcomes, including HIV 
acquisition and transmission [77]. Most of the research on transactional sex has 
focused on women [78], while much less has been published on sex work among 
gay, bisexual, and other men who have sex with men (MSM), who are dispropor-
tionately affected by HIV. In 2017, MSM accounted for 70% of new HIV infections, 
while in 2016, 72% of those living with HIV were attributed to male-to-male sexual 
contact. It is important to note that MSM who engage in transactional sex run addi-
tional risks of acquiring and/or transmitting HIV and are more likely to be newly 
diagnosed with sexually transmitted infections (STIs), report poly-drug use, and 
also have had six or more male anal sex partners in the previous 60 days [79].

A recent cross-sectional surveillance study sampling MSM in 20 metropolitan 
areas of the United States reported that 7% of MSM had engaged in transactional 
sex, while an online study of MSM found that 12.5% had reported sexual transac-
tions in the previous 60 days [80]. Another respondent-driven cross-sectional sam-
pling study sampling men who injected drugs found that 15% of heterosexually 
identified men and 60% of gay and bisexual men reported transactional sex, sug-
gesting that MSM who inject drugs may be more likely to engage in transactional 
sex than those who do not inject drugs [78]. In addition, bisexual men were found 
to have a higher prevalence of such encounters than both heterosexual and gay 
MSM [81].

If we then look at drug use, 22% of respondents (a total of 35,532 through an 
online questionnaire) reported having used drugs in their lifetime [81]. In the previ-
ous 90 days, 40% reported not having used drugs, 25% reported using one drug, 
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12% reported using two drugs, and 23% reported using three or more drugs. When 
evaluating different types of drugs that HIV-positive MSM reported using in the 
previous 90 days, it was found that 32% reported using stimulants, 21% reported 
using downers, 11% reported using opioids, 11% reported using hallucinogens, 
43% reported using poppers, and 1% reported using synthetic drugs.

What can be said? World studies, despite progress in preventive and curative 
therapies, show a social, psychological, and life motivation distress that is still 
underestimated. Many studies highlight the phenomenon of HIV, but there is still a 
lack of global development of care and treatment centers able to take care of the 
individual and not just the pathology.
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Sexually transmitted disease (STD) refers to a disease that has developed after an 
infection acquired by sexual contact. Human immunodeficiency virus (HIV), hepa-
titis B virus (HBV), hepatitis C virus (HCV), atypical bacteria, and syphilis can 
follow a chronic course, causing long-term complications. Prevention and early 
diagnosis are key factors to prevent the physical and psychological impact of these 
diseases [1] and have been strongly empowered during the last decades with prom-
ising results, but the COVID-19 pandemic could reverse these achievements.

SARS-CoV-2 is transmitted mainly by droplets and is highly transmissible from 
an infected person [2]. Despite the restrictive measures (physical distancing, hand 
hygiene, travel restrictions, and quarantine) adopted by many countries to prevent 
transmission and to reduce the burden on healthcare facilities [3], healthcare sys-
tems were overwhelmed by patients often requiring intensive care, and most ser-
vices collapsed, compromising the access to care for patients with chronic conditions 
[4]. Moreover, this pandemic caused a dramatic reduction in public health surveil-
lance programs and screening services, including those for STDs [5].

In this chapter, we will briefly describe the main STDs, their symptoms, and 
treatment and how COVID-19 impacted their management.
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 Atypical Bacteria

Intracellular bacteria, such as Chlamydia trachomatis, Mycoplasma genitalium, and 
Ureaplasma urealyticum and parvum, are the main causative pathogens of non- 
gonococcal urethritis (NGU) in men and of cervicitis or salpingitis in women. They 
can determine recurrent or persistent NGU, as well as chronic complications, such 
as prostatitis, orchitis, and epididymitis in men and pelvic inflammatory disease 
(PID) in women. Acute infection is asymptomatic or paucisymptomatic in females, 
while it manifests with dysuria, pruritus, and purulent discharge in men [6]. Perineal 
pain and low-grade fever can present in the case of prostatitis, while PID causes 
chronic abdominal pain and can lead to infertility [7]. C. trachomatis is the etiologi-
cal agent of lymphogranuloma venereum (LGV), which initially causes a genital 
indolent and ulcerated vesicle that develops in painful lymphadenopathy with fre-
quent drainage of exudate. If not treated, it can lead to elephantiasis or chronic 
fistulas.

If microscopic testing of a smear of urethral secretion shows >5 polymorphonu-
cleated cells per high-power field, nucleic acid amplification tests should be per-
formed to reach a definitive diagnosis.

For NGU, a single administration of 1000 mg of azithromycin, alternatives are a 
7-day course of fluoroquinolones (although emerging resistance is an issue) or dox-
ycycline [6] that should be preferred in non-urethral localizations of disease, such 
as proctitis in men [8]. In LGV, therapy should last 21 days, and surgery might be 
needed when chronic complications such as fistulas ensue [9]. Given the polymicro-
bial nature of PID in the majority of cases, the treatment is based on combination 
therapy with ceftriaxone, metronidazole, and doxycycline [10].

During the COVID-19 pandemic, the US CDC compared the mean weekly 
count of Chlamydia cases during weeks 1–11 and 12–40 of 2020, reporting a 
decrease of 20.2%. This effect was less pronounced for gonorrhea (−3.0%), 
whereas an opposite trend was observed for primary and secondary syphilis 
(+5.5%) [11]. In a survey performed between 2019 and 2020 in California [12], the 
weekly number of bacterial STDs reported declined sharply in conjunction with 
the stay-at-home order and did not return to prior baseline levels by the summer of 
2020 (−31% for C. trachomatis, −19% for late syphilis, −15% for primary and 
secondary syphilis, −14% for early non-primary non-secondary syphilis, and 
−13% for gonorrhea).

In Italy, a decrease in the diagnosis of non-acute STIs was reported, even if the 
number of acute bacterial infections associated with men who have sex with men 
(MSM) increased. In fact, the comparison of diagnosis of STIs made between 15 
March and 14 April 2020, with 2019 reported a slight increase in secondary syphilis 
and gonorrhea, suggesting that lockdown and social distancing did not inhibit risky 
behaviors [13].
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 Chronic Bacterial Prostatitis

Chronic bacterial prostatitis is a chronic or recurrent infection of the prostate, with or 
without accompanying symptoms of prostatitis [14]. Little is known about the precise 
epidemiology, mainly because a clear definition of chronic infection is missing, 
because symptoms frequently overlap with other noninfectious conditions and are 
nonspecific (perineal pain, irritable bowel syndrome, dysuria, urgency, increased fre-
quency, decreased libido, erectile dysfunction, ejaculation disorders, and anxiety) [15].

The presence of recurrent urinary tract infection and isolation of an etiologically 
recognized organism (Escherichia coli, Klebsiella spp., Proteus mirabilis, 
Enterococcus faecalis and Pseudomonas aeruginosa, Chlamydia, and Mycoplasma) 
from prostatic fluid or urine allows the putative diagnosis, once differential diagno-
sis are excluded. Urine analysis and culture, four-glass urine test, screening for 
STDs, and prostate-specific antigen dosing in blood are helpful tools for diagnosis. 
Moreover, imaging studies such as trans-rectal ultrasound, cystoscopy, or prostate 
MRI can be employed [15].

Treatment of chronic prostatitis aims at treating the causative agent with specific 
antibiotic treatment and at the relief of pain. Antibiotic therapy with good penetra-
tion in prostate tissue, such as quinolones, trimethoprim, macrolides, or doxycy-
cline, should be protracted for 4–6 weeks [16].

Because of its chronic course and the nonspecific symptoms, during the SARS- 
CoV- 2 pandemic many infections went unnoticed, despite the effort of some centers 
that proposed in-house appointments and telemedicine to avoid losing patients to 
follow-up [17].

 HIV

HIV is the causative agent of acquired immunodeficiency syndrome (AIDS) and 
causes a gradual development of severe immunodeficiency, being CD4+ 
T-lymphocytes as its main target.

Clinical manifestations can be divided into those deriving from the damage to the 
different organs (brain, kidney, gut, and bone marrow) and those from the destruc-
tion of immune cells, leading to opportunistic infections caused by a wide array of 
bacteria and fungi [18].

HIV infection progresses unnoticed before leading to overt AIDS, making 
screening in asymptomatic patients fundamental. The point-of-care test for HIV is 
based on serology and detection of HIV antigens, whereas to confirm viral replica-
tion and to evaluate the degree of immunodeficiency HIV-RNA and CD4+ cell 
count are used [19].
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The treatment of HIV infection is based on antiretroviral therapy (ART), consist-
ing of a combination of drugs from different classes with activity against replicating 
enzymes of the virus [20]. Since HIV infection is chronic and cannot be eradicated, 
ART is a lifelong therapy.

The COVID-19 pandemic posed several challenges to HIV testing, threatening 
the reach of UNAIDS’ 90-90-90 target globally [21]. Moreover, maintaining the 
continuum of care during the pandemic was challenging, social distancing and iso-
lation hindered ART continuation, and the restriction of hospital visits led to psy-
chological pressure among people living with HIV [22].

In a retrospective cohort study, secondary data from the AIDS Healthcare 
Foundation Global Quality Program compared records of a number of screening 
tests from 1 January 2020 to 31 August 2020, with 2019 [23]. The authors observed 
an overall reduction in all four continents involved of 35.4%. Some countries like 
Indonesia, Nepal, and Cambodia report an astonishing decrease of 368%, 85%, and 
65%, respectively. An overall increase of 9.52% in the percentage of positive tests 
in all continents was reported, suggesting a potential prioritization of testing among 
individuals at higher risk or those presenting with overt AIDS-related symptoms. In 
the near future, facilities should be prepared to face an increase in the number of 
HIV late presenters due to this delayed access to care.

 Viral Hepatitis

HBV and HCV are responsible for chronic infection of the liver. HBV is a DNA 
virus, whose genome integrates into hepatic cells and causes persistent latent infec-
tion: Only 10% of people infected in adulthood develop chronic infection [24], 
whereas 80–90% of HCV patients (RNA virus) progress to a chronic course [25]. 
Both viruses are transmitted through contact with infected blood, vertically, or after 
sexual intercourse (sexual transmission is less efficient for HCV).

Hepatitis can range from an asymptomatic elevation of liver enzymes to a severe 
form of cirrhosis with liver failure, portal hypertension, and hepatic encephalopathy 
and could finally cause hepatocellular carcinoma. Moreover, both viruses can be 
responsible for extrahepatic manifestations such as vasculitis or lymphoma [26, 27].

The diagnosis of chronic HBV infection is based on the persistence of detection 
of HBV surface antigen (HBsAg) for more than 6 months from acute infection. The 
presence of HBV-DNA in the blood is a marker of active replication and infectious-
ness [28]. For HCV, the point-of-care test is the detection of anti-HCV antibodies, 
whereas the diagnosis is based on the detection of HCV-RNA in blood after 6 
months from infection. [29].

The treatment of HBV chronic infection is indicated only in selected patients and can 
be based either on a 48-week course of subcutaneous interferon or on lifelong adminis-
tration of oral nucleoside analogs (mainly tenofovir or entecavir), even if the best tool 
available against HBV is vaccination [28]. For HCV, different and well-tolerated direct 
antiviral agents are available for oral treatment that lead to a complete cure [29].
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The COVID-19 pandemic jeopardized the results of HCV elimination and the 
WHO goal of HCV eradication by 2030 [30]. A recent study performed in British 
Columbia assessed the weekly changes in HCV antibodies, HCV-RNA, and geno-
type testing episodes from January 2008 to December 2020 [31]. The authors dem-
onstrated that, following the imposition of public measures, the average weekly 
HCV testing and first-time HCV diagnosis rates fell by 62.3 per 100,000 population 
and by 2.9 episodes per 1,000,000 population, respectively. Although these rates 
rebounded to near pre-restriction level by December 2020, further assessment will 
be required to understand the impact of this disruption on the HCV cascade of care. 
With regard to HBV, the Institute for Health Metrics and Evaluation in Washington 
showcased a drop in global vaccination coverage in 2020 to levels as low as those 
seen in the 1990s: Reduced availability and provision of HBV vaccines will have 
detrimental effects on the incidence of HBV during infancy and childhood, increas-
ing the chances of chronicity in the generation to come [32]. It is therefore funda-
mental to reactivate the Hepatitis Prevention and Treatment Programs to screen and 
diagnose viral hepatitis in a timely fashion to provide prompt treatment.

The massive impact that the COVID-19 global pandemic has had on public 
health infrastructure undermined the prevention and control of communicable dis-
eases such as HIV, viral hepatitis, and STDs. In fact, most of the STD staff have 
been redeployed to guarantee the COVID-19 public health response [33] and the 
reduction in diagnostic capability of laboratories leads to a decline in early diagno-
sis of STDs [34].

A recent survey developed by the WHO European Region reported a decrease of 
over 50% in testing volume for HIV, HBV, HCV, and STDs during the period March 
to May 2020 compared to 2019 (Fig. 1) [35].

Unfortunately, women, children, adolescents, and other vulnerable and neglected 
populations are at higher risk for the detrimental impacts of the COVID-19 “second 

a b

Fig. 1 (a) Changes in testing volume, March–May 2020 compared to March to May 2019. (b) 
Changes in testing volume, June–August 2020 compared to March to May 2019. Reproduced from 
Simoes D, Stengaard AR, Combs L, et al. Impact of the COVID-19 pandemic on testing services 
for HIV, viral hepatitis and sexually transmitted infections in the WHO European Region, March 
to August 2020. Eurosurveillance 2020. Reproduced under the terms of the Creative Commons 
Attribution (CC BY 4.0) Licence
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hit” [36]. Therefore, in the coming years, we should expect a rise in HIV late pre-
senters, as well as new HCV and HBV infections and an upsurge in STDs.

The CDC recently published new guidance for STD programs and included rec-
ommendations such as the expansion of the use of telehealth and home-based STD 
testing and stressed the importance of prevention and vaccination to obtain proper 
control of STDs [37].

The COVID-19 pandemic highlighted the weaknesses of our healthcare system 
and demonstrated that despite the incredible potential of modern medicine, infec-
tious diseases still represent a serious threat that could be effectively faced only with 
adequate prevention strategies. In fact, until large-scale SARS-CoV-2 vaccination 
coverage is not achieved, most of the efforts put in place to halt STDs would be 
vanished by the persistence of SARS-CoV-2 circulation, especially in resource- 
limited settings.
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Male Sexual Pain and Chronic Prostatitis: 
A New Point of Vision

Giorgio Del Noce and Elena Vittoria Longhi

The male sexual pain in the Diagnostic and Statistical Manual of Mental Disorders 
Fourth Edition (DSM-IV) has something to do with dyspareunia. However, I can 
say from experience very few men feel pain during sexual intercourse. The patients 
that have this kind of pain show organic problems (dermatological, induratio 
penis, etc.).

In the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition 
(DSM-5) dyspareunia and vaginismus have been classified as genital/pelvic pain or 
as a penetration disorder, considering them as disorders only affecting females. This 
leaves the question that why could not a disorder such as genital pain “sine materia” 
that is very common among women also affects men. Actually, frequently in medi-
cal practice some patients complain of genital pain that cannot be explained by 
organic causes, while some characteristics could suggest a psychological aetiology 
[1, 2]. In fact, sexual ailment symptoms are often associated with significant 
anguish. Frequently, there are alterations in urination, perineum discomfort and 
sometimes misdiagnosed as chronic prostatitis. Patients with these symptoms often 
carry out various medical examinations and long and strenuous therapies without 
seeing significant results. Sometimes, the relationship between the doctor and the 
patient is affected, which results in the patient referring to other specialists for 
answers. Male sexual pain usually can begin during adolescence and in some cases 
can severely affect the quality of life.

The author classifies at least four types of sexual pain disorders.
The first type that occurs quite frequently experiences pain when touched above 

the testicles and can persist for a lifetime.
Normally, this disorder is discovered during an urological or andrological visit 

for other motives. The pain is normally described as pain or discomfort by palpation 

G. Del Noce (*) 
Promea Institute, Turin, Italy 

E. V. Longhi 
Department of Sexual Medical Center, San Raffaele Hospital, Milano, Italy

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-31307-3_38&domain=pdf
https://doi.org/10.1007/978-3-031-31307-3_38


480

of the testicles. It rarely occurs spontaneously. Generally, it does not cause serious/
grave suffering for the patient, who normally has a regular life, also sexually and 
considers this hypersensibility only as a characteristic of their body. It is often cor-
related with a positive medical history of surgical operations such as hypospadias 
and cryptorchidism and/or frequent genital medical examinations at paediatric age. 
It could perhaps be considered a defensive reaction to what we could consider a kind 
of sexual abuse for the child. The pain sometimes only occurs when the palpation is 
conducted by foreign hands and not by the subject himself. Normally, treatments are 
not required as the patient is able to live without problems whilst being affected by 
this disorder. In some cases, it can be useful to explain to the patient the probable 
causes of the disorder that increases awareness of possible psychological factors.

The second type may be quite related to penodynia. Also, in this case the pain is 
discovered occasionally following an andrological visit. The patient normally shows 
discomfort especially when the glans is uncovered, which is almost never per-
formed. The patient does not always experience pain, but very often feels discom-
fort or other unpleasant sensations. Often, the patient is informed by the doctor that 
their poor hygiene has caused these symptoms. This humiliation sometimes does 
not assist the patient. In not all cases, phimosis is present. Sometimes, there is only 
a long prepuce. The symptoms could be defined as a true case of allodynia. The 
affected patients are able to have sexual intercourse and curiously during sexual 
intercourse very few symptoms occur. During sexological consultations, often the 
patient presents signs of conflict with their genitalia.

In these patients, premature ejaculation is frequent. These patients usually have 
an andrological examination with the intention of circumcision, which usually has 
a long postoperative recovery period.

The third type may be compared to a very true case of vaginismus. The patient 
cannot even tolerate any contact near the penis and make the same actions and 
movements as a vaginismus female. Due to this, the patients are unable to have 
sexual intercourse. The causes of these symptoms are usually associated with sig-
nificant psychological distress, but fortunately the third type is quite rare.

The fourth and final type may be defined as a real case of male dyspareunia. The 
patients experience pain in the pelvic–perineum region during sexual intercourse 
and especially during ejaculation. They are characterised by alterations to penile 
and perineal sensibility, with the feeling of hypogastric weight. Often, it is found 
that there is an erectile dysfunction present. Normally, symptoms of overactive 
bladder are also present, and due to this, it is often diagnosed as prostatitis, even if 
in reality no organic treatment/therapy is effective. In fact, if we analyse the symp-
toms of nonbacterial chronic prostatitis we can often find patients that fit into this 
category. However, some characteristics are identifiable in the patient’s medical his-
tory. First of all, they often feel a sense of anguish and sometimes panic. In fact, 
frequently these patients go to the emergency department, even if their symptoms 
are vague. There is an absolute discordance between the extent of the modest symp-
toms and the suffering of the patients that often lasts for many years despite the 
countless amount of medical examinations and attempted treatments. Frequently, 
the patients suffering from this disorder are comparable to somatisation (gastritis, 
colitis, intolerances and dermatologic diseases). The physician that sees patients 
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with this type of disorder usually finds that they have a file with an extensive medi-
cal history of examinations and previous medical visits. The physician tends to con-
firm a diagnosis of prostatitis and add other medical visits or examinations to the 
patient’s file. The patient–doctor relationship then becomes conflicting, and assist-
ing the patient to find a permanent medical solution becomes difficult as the patient 
is satisfied with temporary improvements.

 Treatment

Normally, all the patients suffering from genital pain undergo an andrological or 
urological visit without considering the problem from a psychological aspect. In the 
first and second types, generally a treatment is not necessary. The patients suffering 
from penodynia should be carefully considered, since in some cases general coun-
selling allows for a psychological problem to be highlighted, which, however, is not 
always necessary to cure. When carrying out a circumcision in a case of phimosis, 
it is necessary to take into account that the post-operative progress is not good. The 
circumcision that normally would be carried out using local anaesthetic, in some 
cases requires the use of an additional sedative, due to the fact that the patient trans-
forms tactile sensibility into pain. Circumcision is normally able to vanish the 
symptoms, but generally does not assist with the patients’ psychological problems 
even if sometimes the patients’ need/want for surgery is unconsciously born from 
the will to overcome their sexual difficulty.

In the third type of counselling, the patient is important, also to clarify that even 
if a circumcision operation is undertaken, it would not resolve the problem. 
Generally, circumcision is carried out in a deep state of narcosis. However, postop-
erative progress is absolutely more complex. Unfortunately, the patient typically has 
many expectations about the results of the surgery, which usually turn out to be 
disappointing, since subsequently the emergence that the cause of the sexual disor-
der is due to psychological reasons can convert and develop into other disorders, 
which continue to prevent normal sexuality. It is useful for the patient to be accom-
panied by psychological/psychiatric support, but it is an extremely difficult path and 
simply sanding the patient to a psychological consultation is generally not effective. 
It is important that the andrologist offers the first psychological support.

The fourth type of disorder affects a significant number of patients, and the symp-
toms presented in the clinic are extremely variable. Consequently, treating these 
patients is difficult, and when treating, it is necessary to use an integrated approach. 
From an aspect, it is necessary to maintain contact with the body, and medical exami-
nations are useful to exclude the presence of associated diseases. Medical treatment 
can also be useful to reduce symptoms related to this disorder. A treatment that can 
be very efficient in reducing symptoms is anti-depressant medication. However, this 
treatment is often rejected by the patient, and sometimes, unconsciously he shows 
unbearable side effects. In fact, it is necessary to try to help the patient be aware that 
the disorder could originate from psychological reasons. However, it should never be 
said that the patient does not have a medical issue, because the pain felt is real, but 
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doubt could be established. For example, the anguish and anxiety that patients feel 
are not caused by symptoms, but that they are symptoms and are caused by psycho-
logical malaise. The effectiveness of this approach depends on the time that these 
symptoms began to exist. If the disorder has been present in the patient for a signifi-
cant period of time, it is quite unlikely that the patient can be easily healed. It is not 
said that healing means the disappearance of symptoms, but with this type of disor-
der, often it is enough to inform the patient to be aware of the psychological aetiology 
of the disorder. We must take into account that the use of some pharmaceutical anti-
depressants can interfere with sexual activity. On the other hand, the result is excel-
lent in the case of premature ejaculation. From a perspective of multidisciplinary and 
integrated methodology, the patients were treated with drugs and/or with sexual ther-
apy according to the integrated Kaplan method and/or with techniques for the reha-
bilitation of the pelvic floor. In particular, the use of TENS (transcutaneous electrical 
nerve stimulation) is highly effective for its antalgic effects. In fact, it allows a signifi-
cant relaxation of the pelvic floor and locally stimulates the production of endor-
phins. The method is very effective in controlling hyper-contraction on the perineal 
floor, even present among patients affected by the 4th type of disorder. In fact, fre-
quently patients with this disorder suffer also from anal problems that interfere with 
defecation. The tension of the perineum is often the cause of the pain. The therapy has 
to be evaluated case by case, and rigid protocols are not so easily applicable.

 Clinical Case of the First Type

A 17-year-old patient comes with his mother for an andrological consultation for an 
issue of bilateral testicular pain. The teenager has suffered from a late drop of the 
testicles. The patient tenses while being examined and pushes away the hands of the 
physician, which makes it difficult to palpate the testicles as the patient is defensive 
as says to be suffering from pain. The physician understands the situation and sub-
tlety addresses the mother to closely observe the next part of the examination. From 
a distance, the physician asks the teenager to palpate the testicles himself. This is 
done so without any problems as the patient is able to touch both of his testicles 
without feeling pain. The mother remained astonished, and the physician began to 
explain the possible reasons behind the symptoms that it is likely the teenager 
became hypersensitive resulting from frequent medical visits during infancy and 
reassured the mother of the low extent of the problem.

 Clinical Case of the Second Type

A 28-year-old patient was referred to see an andrologist by a sexual psychologist. 
The patient was having difficulty in sexual relations resulting from premature ejacu-
lation. The examinations conducted by the physician showed hematochemical 
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examinations to be regular, with no reference to any particular disorder. The exami-
nation objectively showed no signs of illness, but as soon as the physician began to 
examine to penis and the glans, the patient began to suffer and asked the physician 
to cease the examination. The glans were examined in a regular manner, but the very 
act of examining the penis provoked significant suffering to the patient, which con-
firmed high sensitivity. The physician then asked the patient to try and find the glans 
himself. The man says he is able to do it often without problems. However, it was 
noticed that he did not seem to understand what to do. When asked if he was able to 
expose the glans during an erection, the man affirmed not to know it and to have 
never done it. There was no evidence of pain during masturbation, nor during sexual 
activity. The patient did not desire a circumcision, and the physician encouraged 
him to conduct exercises exposing the glans. After talking with the sexual psycholo-
gist, it became evident that the patient has a conflicting relationship with sex.

 Clinical Case of the Third Type

A 23-year-old patient consulted for a circumcision. Even if the patient did not have 
a true case of phimosis, it was almost impossible for the physician to touch the glans 
during the examination. In fact, the patient even before being touched reacted by 
pushing away the hand of the physician because of the pain felt in view of the physi-
cal contact (anticipatory pain); however, the patient did not show emotions (alexi-
thymia) and this characteristic is quite frequent in these cases. The mother of this 
patient also gave insight that even from an infant age, this man did not like being 
caressed or touched in an affectionate way. The patient reports to have never had 
sexual intercourse, nor relations in an affectionate way. In fact, he stated that with 
this problem it would be unthinkable to have an intimate relationship, and for this 
reason has submitted to have treatment, and a circumcision with the hope that it 
would resolve all his problems. The postoperative recovery resulted in being very 
complex, with countless check-up visits. In the end, the patient declared to be satis-
fied with the result. A year later after the operation, the patient continued to not have 
intimate relations and the physician gave its full availability to help him.

 Clinical Case of the Fourth Type

A 30-year-old patient came for a urological examination complaining of ejacula-
tion pain for the last 13 years. The man is married with two children and has a good 
relationship with his wife. The patient presented a file of medical history with 
numerous ultrasound scans and cultural examinations. The man had been given 
various antibiotic treatments over the years, for chronic prostatitis. This diagnosis 
was confirmed with testing that found the presence of prostate calcifications. 
Throughout the consultation, various behaviours and comments made by the 
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patient (“I feel pain with only the thought of ejaculation”) drove the urologist to ask 
open questions. The physician realised that this patient liked to talk and by the end 
of the consultation came close to the desk and revealed a fact that he had always 
hidden from everyone: when he was 17 years old, he was subjected to violent sex-
ual abuse by two people. The patient had let out a wealth of detail about the episode 
to the physician, and at the end of the consultation, he asked: “Do you think that 
this could be the cause of my disorder?” Actually, the patient is in psychological 
therapy and has obtained promising results through the rehabilitation of the pel-
vic floor.

 Second Clinical Case of the Fourth Type

A 31-year-old patient came for an andrological consultation for an arousal and erec-
tile sexual disorder with constant ejaculatory pain. In previous examinations, the 
patient was diagnosed with chronic prostatitis and had used various medications as 
treatment, without seeing any significant improvement. He presented many recur-
ring somatic symptoms and others often changing. In the past 3 years, he had car-
ried out almost 20 blood tests for hematochemical examinations, 15 cultural tests of 
semen, urine and faeces, an electromyography and a gastric biopsy. He was visited 
by many specialists: an ophthalmologist, a dermatologist, a neurologist, a gastroen-
terologist, an allergist, an immunologist, a rheumatologist, a stomatologist, a 
nephrologist, and he had also been to an immunopathological and rare disease cen-
tre. The andrologist tried to direct the patient towards a colleague who is both sex-
ologist and psychiatrist, and after a difficult initial approach, it was understood that 
the patient had not accepted the investigation of his problem despite it being evident 
that he suffered from severe depression. The patient interrupted and left the consul-
tation to visit a different andrologist/urologist.

 Discussion and Conclusion

If we search vulvodynia on the Internet, we can find around 500,000 items, but if we 
look penodynia up we can find only 519 items, which are above all due to dermato-
logic causes. If you search penodynia in PubMed you can find only two articles [1, 
3] (1200 for vulvodynia). In reality, in surgical andrological activities, male genital 
sine materia pains are very often referred and emphasised. In the DSM-5, the 
described patients could be placed in the category of somatic symptom and related 
disorders, but we do not think it is the link with male genitalia that characterises 
these patients. Chronic pain is highly linked with anxiety and depression [2, 4–6]. It 
is often associated with substantial financial, occupational, psychological and social 
burdens. However, if the chronic pain involves the genitals, it is more likely to be 
related to relational and/or intrapsychic factors. In publications and literature 
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studies, we can find very few articles that treat male genital pain with symptoms of 
psychological suffering. Yet, among normal general day-to-day consultations cases 
similar to those described in this article are frequent [7, 8]. Unfortunately, medical 
culture lacks a holistic vision of the patient and between psychiatric/psychological 
and medicine there is not an integrated approach. The patients are usually only 
referred to a psychiatrist when the illness is at a severe level and sometimes irrevers-
ible. This does not happen in other specialties where a consultation is requested, 
even if it is only precautional. It is now accepted that a psychological disorder such 
as depression can provoke and cause physical symptoms and annoyance to patients, 
and surely, a precocious treatment of the disorder can help to achieve the best results 
[9–13]. Finally, I think that, up to now, male sexual pain has been studied in a super-
ficial way and that there are many aspects that need to be further investigated and 
reported.

 Sexuality and Quality of Life

A study by Emiliano Screponi et al. [14] linked the pathology of chronic prostatitis 
with ejaculation disorder. Although the aetiology of premature ejaculation is com-
monly thought to be psychological, organic causes must be ruled out before therapy 
can begin. Among pathological causes, major neurological disorders (multiple scle-
rosis, spina bifida and spinal cord tumour) are rare. On the other hand, penile hyper-
sensitivity and reflex hyperexcitability have been investigated in several studies [15] 
using the penile biothesiometer or genital somatosensory-evoked potentials, which 
have shown that these conditions could be important factors contributing to prema-
ture ejaculation. Another important organic cause is prostatitis [16]. E. Screponi’s 
study evaluated segmented urine samples before and after prostate massage and 
prostate secretion samples in 46 patients reporting premature ejaculation and 30 
control patients by bacteriological localisation studies. The incidence of premature 
ejaculation in subjects with chronic prostatitis was also evaluated. Results. Prostate 
inflammation was found in 56.5% and chronic bacterial prostatitis in 47.8% of the 
subjects with premature ejaculation. When compared with controls, these new find-
ings were statistically significant (P < 0.05).

A similar investigation was carried out by Rany Shauloul et al. [17]: a total of 
153 heterosexual men aged 29–51 years with premature ejaculation and another 100 
healthy male subjects were included as a control group. Sequential microbiological 
samples were obtained according to the standardised protocol of Meares and 
Stamey. Nonbacterial prostatitis was defined by evidence of prostatic inflammation 
but negative urine and prostatic fluid cultures in men with various genitourinary 
symptoms. Results: there was no significant difference between patients and control 
subjects with regard to age, education or frequency of intercourse. Prostatic inflam-
mation was found in 64% and chronic bacterial prostatitis in 52% of patients with 
premature ejaculation, respectively, showing statistical significance compared to 
control subjects (P < 0.05).
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Again, the survey by Smith KB et al. [18] compared the sexual and relational 
functioning of 38 male patients with chronic prostatitis/chronic pelvic pain syn-
drome (CP/CPPS) and their partners with a control group of 37 couples.

Compared to control males, men with CP/CPPS reported significantly greater 
sexual dysfunction and symptoms of depression. In addition, symptoms of depres-
sion mediated the relationship between some aspects of sexual function. However, 
men with CP/CPPS did not report a significant decrease in sexual satisfaction or 
relationship functioning compared to the control group. Partners of CP/CPPS patients 
reported significantly more pain during intercourse, vaginismus and depressive 
symptoms than partners of control couples. Furthermore, CP/CPPS patients and their 
partners did not differ significantly in sexual functioning and satisfaction, relation-
ship functioning and symptoms of depression. The sexual functioning of the patient 
significantly predicted the sexual functioning of the female partner. This study was 
the first to evaluate partners of men with CP/CPPS. Patients and partners in this study 
reported lower levels of sexual functioning in some domains, but were comparable to 
control couples on measures of relationship satisfaction and functioning.

Is it possible to assess the association between sexuality/sexual orientation and 
chronic bacterial prostatitis?

Konstantinos Stamatiou et al. [19] investigated this with 389 patients (retrospec-
tively 1783 visits from 2009 to 2019) by reviewing clinical notes of visits and rou-
tine follow-ups. The mean age was 45.5 years. According to their report, 92.28% 
were heterosexual, 6.16% homosexual and 1.54% bisexual.

Regarding sexuality, 26.6% reported multiple sexual unions, while 73.4% 
reported single sexual unions. There was a statistically significant association 
between chronic bacterial prostatitis as an initial diagnosis and having multiple 
sexual relationships. In contrast, the association between CBP and sexual orienta-
tion was not statistically significant. Similarly, no significant association was estab-
lished between treatment outcome and having multiple sexual partners. This 
suggests that the connection between sexual practices and the onset of CBP should 
be further investigated in order to reach scientific conclusions.

We must not exclude the pathogenic sphere. Dino Papes et al. [20] conducted a 
prospective observational study at the University Hospital for Infectious Diseases 
“Dr Fran Mihaljevic”, Zagreb, Croatia, from 2012 to 2015. A total of 254 patients 
who had been diagnosed with CP/CPPS in other institutions were enrolled. The 
diagnosis was based on history, NIH-CPSI, clinical examination and two- or four- 
glass testing according to guidelines, with the exclusion of other causes of pelvic 
pain [21].

All patients had pelvic pain for at least three months and complained of lower 
urinary tract symptoms. Urethral swabs and standard four-glass Meares–Stamey 
tests were performed. Patients provided standard first-emptying VB1 and midstream 
VB2 samples. After 2 min of prostate massage, expressed prostatic secretions (EPS) 
were collected. Finally, all patients provided a post-massage urine sample (VB3). If 
EPS could not be obtained, only VB3 was analysed. Patients who were not diag-
nosed according to current guidelines were taking antibiotics or had positive ure-
thral swab, and VB1 and VB2 cultures were excluded.
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Quantitative segmented cultures and bacterial identification and the number of 
leucocytes were determined in the emptied urine samples and EPS in the microbiol-
ogy laboratory. The samples were cultured on a solid medium. Microbial growth 
was assessed after 24 and 48 h. Pathogens were identified by biochemical/serologi-
cal techniques.

C. trachomatis was detected by PCR (Abbott real-time PCR, Abbott Molecular 
Diagnostics, USA); Mycoplasma genitalium and Ureaplasma urealyticum by semi- 
quantitative culture and Mycoplasma duo and SIR (Mycoplasma test, Bio-Rad 
Laboratories) antimicrobial susceptibility testing; and T. vaginalis by additional culture 
on modified diamond medium. All patients were treated with antibiotics (doxycycline, 
azithromycin, metronidazole) according to the agent isolated. (Statistical analysis was 
performed using MedCalc for Windows, version 16.0—MedCalc Software, Belgium).

Results: the median age of patients was 41.4 years (IQR: 33–50, range: 24–62). 
The median duration of symptoms was six months (IQR: 5–8, range: 3–18). The 
median NIH-CPSI score was 19 (IQR: 7–22, range: 13–41). The median leucocyte 
count in EPS/VB3 was 5 (IQR: 3–8, range: 0–35). Of 254 patients, 30 had positive 
urethral swabs and VB1 or VB2 cultures. EPS or VB3 cultures were contaminated 
in seven patients. Of the remaining 217 patients, EPS was obtained in 85 (39.2%) 
and VB3 alone was tested in the remaining 132 (60.8%) patients. There were 35/217 
positive cultures (16.1%): 16 EPS+VB3 cultures and 19 VB3 cultures in the group 
in which no EPS was obtained. A total of 22/217 (10.1%) cultures were positive for 
sexually transmitted diseases. There was no contamination of those EPS and VB3 
cultures. All PCRs for C. trachomatis were negative.

There is no doubt that the dual diagnosis of andrology and sexology must con-
tribute to the definition of the diagnosis and the personalised sexological therapeutic 
and rehabilitation model.

The review of medical records seems to confirm this comparative approach [22].
The study by Magri et al. [22] included 285 patients with chronic prostatitis and 

erectile dysfunction (ED).
The medical records of patients who were first diagnosed with PC in a specialist 

first-level urological outpatient clinic were reviewed.
The frequency of ED was higher among subjects who showed higher total scores 

on the two questionnaires administered, namely the NIH-Chronic Prostatitis 
Symptoms Index (NIH-CPSI) and the International Prostate Symptoms Score 
(IPSS). No significant relationship emerged between the frequency of ED and the 
differential classification of prostatitis into Cat. II chronic bacterial prostatitis or 
Cat. III CP/chronic pelvic pain syndrome. The presence of haemospermia and pre-
mature ejaculation was associated with an approximately fourfold increased risk of 
erectile dysfunction.

In contrast: the study conducted by Chung et al. [23] reported a high prevalence 
of erectile dysfunction (ED) among patients with chronic prostatitis/chronic pelvic 
pain syndrome (CP/CPPS). The prevalence of ED ranged from 15.0 to 40.5% in 
men in China with CP/CPPS; however, previous studies focusing on the prevalence 
of ED among patients with CP/CPPS have all neglected to explore the extent of this 
association.
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To examine the association between erectile dysfunction (ED) and a previous 
diagnosis of chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) using a 
population-based dataset, a total of 3194 males, aged ≥18 years when first diag-
nosed with ED, were identified, and 15,970 controls were randomly selected. In 
total, 667 (3.5%) of the 19,164 subjects sampled had been diagnosed with CP/CPPS 
before the index date; CP/CPPS was found in 276 (8.6%) cases and in 391 (2.5%) 
controls (P < 0.001). Analysis indicated that cases were more likely to have previ-
ous CP/CPPS after adjustment for patient’s monthly income, geographic location 
and level of urbanisation and hypertension, diabetes, coronary artery disease, kid-
ney disease, obesity and alcohol abuse/addiction syndrome status, compared to 
controls.

 Conclusion

The National Institutes of Health (NIH) has redefined prostatitis into four distinct 
entities.

Category I is acute bacterial prostatitis. It is an acute prostatic infection with a 
uropathogen, often with systemic symptoms of fever, chills and hypotension. 
Treatment is based on antimicrobials and bladder drainage because the inflamed 
prostate can block urinary flow.

Category II prostatitis is called chronic bacterial prostatitis. It is characterised by 
recurrent episodes of documented urinary tract infections with the same uropatho-
gen and causes pelvic pain, urinary symptoms and ejaculatory pain. It is diagnosed 
by localisation cultures that are 90% accurate in  locating the source of recurrent 
infections within the lower urinary tract. Asymptomatic inflammatory prostatitis 
comprises NIH category IV. This entity is, by definition, asymptomatic and is often 
diagnosed incidentally during the evaluation of infertility or prostate cancer.

The clinical significance of category IV prostatitis is not known and it is often 
left untreated.

Category III prostatitis is called chronic prostatitis/chronic pelvic pain syndrome 
(CP/CPPS). It is characterised by pelvic pain for more than three of the preceding 6 
months, urinary symptoms and painful ejaculation, without documented urinary 
tract infections by uropathogens. The syndrome can be devastating, affecting 
10–15% of the male population and causing nearly 2 million outpatient visits each 
year [23].
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Benign Prostatic Hypertrophy

Marco Giandotti and Elena Vittoria Longhi

 Introduction

Benign prostatic hypertrophy is a very common anatomic–pathological condition of 
men after 45 years of age. It is estimated that around 50% of men who have reached 
the age of 50 are affected, while in the over-seventies, according to different studies, 
it reaches over 75–80%. Histologically, it is a fibroadenoma that originates, for rea-
sons not yet clarified, from the peri-urethral transitional component of the prostate 
gland. This condition is not in itself to be considered a clinically relevant pathology 
except when, as frequently happens, it becomes a cause of bladder outflow obstruc-
tion (BOO). In this case, the diagnostic classification and treatment become 
extremely important, not only to alleviate any related symptoms, but above all in 
order to avoid complications still too often recurrent today as we will see later, such 
as recurrent urinary tract infections, the renal failure and acute urinary reten-
tion (AUR).

 Main Medical Characteristics

There is no strict correlation between BPH and cervico-urethral obstruction. Not all 
patients with prostate adenomas have a clinically relevant obstruction, therefore as 
patients obstructed, even markedly, without a significant BPH being detectable, as, 
for example, in the case of bladder neck sclerosis. The extent of the BPH is abso-
lutely not correlated with the degree of obstruction, in the sense that the prostate is 
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particularly voluminous, and it can be much less obstructive than the prostate with 
adenomas of a few grams. This depends on several factors, first of all the pathologi-
cal conformation that the hypertrophic prostate takes; in particular, the development 
of a median lobe according to a real cork wedged in the urethra, as well as a pre-
dominantly sub-cervical development, limits the ‘drawing’ of the bladder neck dur-
ing the voiding phase. Another factor that probably plays an essential role in the 
interpretation of dynamic voiding correction is the prevalence of fibrotic or calcific 
tissue in the glandular context, which, leading to greater rigidity, hinders the open-
ing of the prostatic urethra.

The symptomatology of BOO is scholastically divided into two types: filling 
phase disorders and emptying phase disorders. The former include frequency, noc-
turia, urgency and urge incontinence; the second part of the inheritance, the weak 
and discontinuous, the delayed drops and the feeling of incomplete bladder empty-
ing sometimes involves the use of the abdominal press to facilitate urination. In 
reality, this classification does not have a pure schematic value, since the symptoms 
of the first group are always associated with a difficult voiding bladder, while the 
other symptoms can also imply different pathologies, such as inflammatory states, 
neoplastic pathologies of the bladder and neurophysiological vescical sphincter 
alterations. In these cases, a careful differential diagnosis is of fundamental impor-
tance, as we will see later.

It is important to underline that there are patients in obstructive conditions that 
are also very marked, but paucisymptomatic. They are very insidious forms, and 
they are those that often lead to acute urinary retention whose temporary resolution 
requires the urgent insertion of a bladder catheter. We rarely encounter patients, 
strongly obstructed, who do not have any of the irritative symptoms, but simply a 
hypovalid stream, sometimes discontinuous, which moreover is often not spontane-
ously reported by the patient, as it is considered ‘normal for age’, that is not impor-
tant and certainly less troublesome than the nocturia, the urgency, etc.; although the 
reason for these different clinical presentations of the BOO is still unclear, the fact 
remains that these patients, in particular, are more likely to experience detrimental 
detrusor underactivity and dangerous bladder overdistension or the AUR.

The complications of the BOO obstruction include urinary tract infections, often 
linked to the accumulation of urine in the bladder, and urinary insufficiency linked 
to high pressures that occur in the lower urinary tract in patients with important 
post-voiding residue and which constitute an impediment to the outflow of urine 
from the kidneys. The formation of bladder diverticula and bladder stones is also 
worth mentioning.

 Main Tools for the Diagnosis

The diagnosis of benign prostatic hypertrophy is very easy. Often, a simple digi-
torectal exploration is sufficient to detect a homogeneous enlargement of the gland, 
which stands for the presence of a prostate adenoma; an ultrasound examination 
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confirms the diagnosis, but as previously explained, the most important thing to 
define is the degree of any BOO that is determined. The treatment is in fact aimed 
primarily at solving the present obstructive condition and contextually the related 
symptomatology. Thus, in support of the anamnesis and digitorectal exploration, we 
can use simple investigations, such as IPSS or other questionnaires that assign a 
score to the symptoms, the voiding diary, laboratory tests (urine test, PSA and cre-
atininemia) and uroflowmetry, which allows to directly appreciate the stream, 
supra-pubic vesico-prostatic ultrasonography that indicates the thickness of the 
bladder wall, the coexistence of any complications such as the presence of diver-
ticula or bladder stones, the amount of the post-voiding residual urine, approxi-
mately calculating the prostate volume and evaluating the presence of median lobe 
or other anatomical conditions that may represent an obstacle to bladder emptying; 
in addition, in the context of differential diagnosis, it allows us to exclude bladder 
formation, inflammatory conditions of the prostate and prostatic neoplasms.

Second-level diagnostic investigations are trans-rectal ultrasound, dynamic 
examination, cystoscopy or imaging techniques, especially in the case of differen-
tial diagnosis. While the first is aimed at anatomically defining the diagnosis, the 
others are mainly aimed at the differential diagnosis and urodynamic examination 
against the overactive bladder, a symptomatic picture that is confused or often inte-
grated with BOO and the other towards other obstructive conditions or neoplastic 
pathologies.

 Main Non-Surgical Treatments

We have different categories of drugs for the treatment of BPH, such as follows:

• Phytotherapeutics
• Alfa-blockers
• 5-alpha-reductase inhibitors
• Anticholinergics
• Beta-3 agonists

Among the phytotherapics, we mainly remember the Serenoa repens, which is 
indicated above all as a decongestant of the prostate gland and therefore has a role, 
often in association with other drugs, especially towards the improvement of symp-
toms; the alphalithycs have an action aimed at relaxing the muscular component of 
the bladder neck and the prostate gland in order to allow a greater opening of the 
cervico-urethral area and reduce resistance to bladder emptying; among these, we 
mention alfuzosin, doxazosin, terazosin, tamsulosin and the more recent silodosin 
that distinguish among them for the always increasing selectivity for the alpha-1 
receptors mostly represented at the level of the prostatic urethra, thus supporting a 
greater efficacy and the reduction in side effects, especially with regard to the car-
diovascular system. The 5-alpha-reductase inhibitors, finasteride and dutasteride, 
act instead hindering the enzyme that determines the transformation of testosterone 
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into its active form, dihydrotestosterone, causing a slowing down of prostatic growth 
and the consequent reduction in the gland volume up to 30%.

Anticholinergics, including oxybutynin, tolterodine and solifenacin, and beta- 3- 
agonists, mirabregon, are used for treatment, alone or in association with alpha- 
lithic if a picture is present at the same time obstructive, due to voiding disorders, 
characteristic of detrusor overactivity.

Other drugs may find use in cases of complications related to incomplete bladder 
emptying, such as antibiotics for the treatment of infectious complications.

 Main Surgical Treatment

When medical therapy is ineffective or the degree of cervico-urethral obstruction is 
very marked, surgical treatment is found. Based on the European guidelines, the 
indications are as follows:

• Marked reduction in flowmetric indices
• Pathological post-voiding residue
• Refractory obstruction against medical therapy
• Symptomatic obstruction and intolerance to medical therapy
• Obstruction with renal failure
• Acute or chronic urinary retention
• Complicated obstruction

Today, we have a wide variety of surgical techniques available, which are mainly 
indicated based on the size of the adenoma, but also based on any patient comorbid-
ity, technical availability and costs.

Undoubtedly, the most widely used surgical treatment is definitely TURP, trans-
urethral resection of the prostate, monopolar or bipolar. The use of bipolar electrical 
energy has made it possible to extend the surgical indications also to the treatment 
of very large adenomas, both for the greater speed that the technique allows and for 
the reduced risk of TUR syndromes.

The alternatives for particularly voluminous prostates are trans-bladder adeno-
mectomy, which is progressively losing ground to more innovative and less invasive 
methods, such as laser enucleation (in Olmio or Tullio) and laparoscopic or robotic 
adenomectomy.

The interventions that use the laser are multiple and vary between them for the 
source that is used (NTP, thulium, holmium etc.) and based on the modalities with 
which the intervention takes place: vaporisation, vaporesection and enucleation. 
The vaporisation is indicated for the treatment of small prostates in patients with 
anticoagulant therapy that cannot be suspended. The laser treatment that is becom-
ing more widespread due to its effectiveness, lack of side effects and indication on 
prostates of almost unlimited size is HOLEP, which is enucleation by holmium laser.

Less invasive techniques, but still not widely used in current surgical practice, 
are as follows:
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• Temporary implantation nitinol device (TIND), which unlike simple urethral 
stents has the purpose of producing a necrosis of adenomatous tissue.

• UroLift, which is the implantation of small anchors in the adenomatous tissue.
• AquaBeam, which uses the pressure of a jet of water to remove the tissue on the 

guide of ultrasound images.
• Embolisation of the prostatic artery, which obviously produces prostate tissue 

necrosis.
• Rezum, which instead uses the thermal energy of steam producing a colliquative 

necrosis.

In contrast with other minimally invasive procedures that utilise conductive heat 
transfer, such as transurethral needle ablation or transurethral microwave ther-
apy (TUMT).

 Sexuality and Quality of Life

Numerous studies have shown an association between the use of finasteride and the 
occurrence of sexual dysfunction and depressive syndrome, which may persist after 
discontinuation of the drug (post-finasteride syndrome). Reduced levels of DHT 
and neuroactive 5AR metabolites in CNS areas crucial to sexual activity and mood 
seem to be responsible for the syndrome.

The official website www.pfsfoundation.org/ defines post-finasteride syndrome 
(PFS) as ‘a clinical condition characterised by the persistence of sexual, neurologi-
cal and physical side effects after drug withdrawal in patients who have taken finas-
teride, a type II 5-alpha-reductase inhibitor, for alopecia or prostatic hypertrophy’.

The symptoms are as follows:

• Sexual Symptoms: reduction in the size of the penis and testicular volume and 
reduction in seminal fluid quantity.

• Systemic Physical Symptoms: gynaecomastia, chronic asthenia, muscular hyper-
trophy, dry skin and increase in body weight and fat mass; on a biochemical 
level, reduction in HDL total cholesterol and increase in triglycerides.

• Neurological Symptoms: reduction in memory, slowing of cognitive processes, 
depression, anxiety and insomnia.

Numerous studies have shown an increase in sexual dysfunction (DS) when tak-
ing 5ARI in patients with BPH and lower urinary tract symptoms (LUTS), which 
are in themselves an important risk factor for DS, and in healthy young men with 
androgenetic alopecia. In particular, these subjects complain of hypoactive sexual 
desire at a rate varying between 1.5 and 10%; erectile temperature between 0.75 and 
15.8%; and orgasmic difficulties or reduction in seminal volume between 0 and 
7.7% [1].

Based on these data, the Medicines and Healthcare Products Regulatory Agency 
of the UK and the Swedish Medical Products Agency revised the patient 
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information leaflet to include the concept of ‘persistence of erectile dysfunction 
(ED) after discontinuation of treatment’. [2]

To confirm this, a retrospective study conducted by Irwig et al. [3] evaluated 71 
patients treated with finasteride for alopecia (age: 21–46 years; mean duration of 
treatment: 28 months), with normal pre-therapy sexual function, but with the occur-
rence of ED during treatment persisting more than 3 months after discontinuation 
[3]. Follow-up was assessed through telephone interviews and by administering the 
Arizona Sexual Experience Scale (ASEX) questionnaire, which investigates five 
domains of sexuality: desire, arousal, erectile function, ability to achieve orgasm 
and orgasmic satisfaction.

The average duration of sexual side effects after withdrawal was 40 months. In 
20% of cases, symptoms were still present after 6 years. 94% of the patients com-
plained of ED, 92% of hypoactive sexual desire and 69% of ejaculatory 
disturbances.

Among the non-sexual symptoms, asthenia was reported in 27%, cognitive dif-
ficulties in 26%, depression in 20% and anxiety in 20% [4].

In addition to DS, other symptoms such as altered seminal parameters and vol-
ume (11%), shaft deformities (19%), reduced spontaneous erections (9%), reduced 
testicular volume and soreness (15%) and impaired cognitive ability and depression 
(17%) were persistent.

Another study by Irwig et al. [5, 6] investigated depressive symptoms and sui-
cidal thoughts in former finasteride users who developed persistent sexual side 
effects despite discontinuation of finasteride.

Between 2010 and 2011, standardised interviews were administered to former 
finasteride users (n = 61) with persistent sexual side effects. Demographic informa-
tion, medical and psychiatric histories and information on drug use, sexual function 
and alcohol consumption were collected. All former users were healthy men with-
out underlying sexual dysfunction, chronic medical conditions, current or past psy-
chiatric conditions or use of oral prescription drugs before or during finasteride 
use [7].

A control group of men (n = 29), recruited from the community, had male pattern 
hair loss but had never used finasteride and denied any history of psychiatric condi-
tions or psychiatric drug use. The primary outcomes were the prevalence of depres-
sive symptoms and the prevalence of suicidal thoughts as determined by the Beck 
Depression Inventory II (BDI-II); all subjects self-administered this questionnaire 
at the time of the interview and up to 10 months later.

Results: Rates of depressive symptoms (BDI-II score ≥ 14) were significantly 
higher in former finasteride users (75%; 46/61) compared with the control group 
(10%; 3/29) (P < 0.0001). Moderate or severe depressive symptoms (BDI-II score 
≥20) were present in 64% (39/61) of patients taking finasteride and 0% in the con-
trol group. Suicidal thoughts were present in 44% (27/61) of former finasteride 
users and in 3% (1/29) of the control group (P < 0.0001).
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 Conclusion

Scientific literature has shown that metabolic syndrome (MS) plays an important 
role in the development and progression of benign prostatic hypertrophy (BPH). 
Among the factors of metabolic syndrome, dyslipidaemia (i.e. low HDL levels and 
hypertriglyceridemia) is the major risk factor. In particular, dyslipidaemia induces 
severe prostatic inflammation, which is considered to be the main pathogenetic 
mechanism for the development and progression of BPH. Therefore, in this per-
spective both the use of MS drugs and the improvement of lifestyle could play an 
important role in preventing and/or slowing down the development of the disease. 
Additionally, the clinical diagnostic procedure could benefit from sexological coun-
selling to make the patient and partner co-responsible for the pharmacological con-
sequences of the therapy by highlighting the limitations and redesigning a sexuality 
that is nonetheless effective for a better quality of life.
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Interstitial Cystitis/Bladder Pain 
Syndrome

Carmen Maccagnano, Rodolfo Hurle, and Elena Vittoria Longhi

 Introduction

Painful bladder syndrome or interstitial cystitis/bladder pain syndrome (IC/BPS) is 
a chronic debilitating disease, defined by a variable combination of symptoms dur-
ing micturition and sexual intercourse.

Women are more affected than men by a factor of 5:1 to 10:1 [1, 2].
The most involved ethnicity is Caucasian (superior to 90%), and it manifests 

itself around an average of 30 years of age [3–6].
The average latency between the manifestation of symptoms to the diagnosis of 

IC/BPS is about five years (range: 1 month–30 years), and the disease usually pro-
gressively gets worse with time [7–11].

The prevalence ranges between 0.5 and 17%, according to both the employed 
definition and the diagnostic criteria, with a range between 0.5 and 17% [2, 12, 13].

The underlying mechanism of IC/BPS has not been identified yet; the possible 
causes include chronic systemic inflammation, subclinical infections, urothelial 
dysfunction, immunological disorders, genetics, and alterations in central pain 
processing.

Because of the lack of a definite cause, the treatment options are different but no 
one has a complete efficacy.
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Table 1 Symptoms of IC/BPS

Urinary symptoms Sexual symptoms Pain

Urgency Dyspareunia Pelvic pain
Frequency Perineal pain
Nocturia Irradiation to

   – Groin
   – Testicle
   – Sacrum
   – Vagina/vulva

Pain relieving after micturition

 Main Medical Characteristics

Patients (pts) usually reported a variable combination of the symptoms reported in 
Table 1.

 Main Tools for the Diagnosis

The definition of the syndrome varies around the world and according to the differ-
ent Scientific Societies, lacking clear diagnostic criteria and being based primarily 
on expert opinion. It is important to note that BPS is a diagnosis of exclusion 
[14–16].

Firstly, the common tools for the entire world are reported below.

 History

It should include the following:

 1. Pain characteristics:

 (a) Symptom location (suprapubic, perineal, eventual irradiations).
 (b) Symptom descriptors (pain, pressure, or discomfort).
 (c) Exacerbating factors (increases with increasing bladder content, relieved by 

voiding, and aggravated by food or drink).
It is important to note that up to 30% may not initially manifest pain [17–20].

 2. Any triggers (such as dietary factors) associated with LUTS (see Table 2).
A variable percentage from 30% to 90% of pts report that certain foods trig-

ger symptoms. This could be due to the passage of irritating solutes across a 
disrupted urothelium [20, 21]. In this scenario, another important role can be 
played by neuronal “cross-talk” between the gastrointestinal (GI) and the uri-
nary tract by which inflammation and irritation of the GI tract may lead to  urinary 
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Table 2 Food that gets 
worse the symptoms 
in IC/BPS

Acid foods
   Citrus fruits and juices
   Tomatoes
   Vinegar
   Pickled foods
Fermented foods
Spicy foods
Vitamin C
Artificial sweeteners
Coffee (also decaffeinated)
Carbonated beverages
Alcohol

tract pain [22, 23]. Finally, some authors have identified a peripheral or central 
neuronal upregulation that may interact with diet and trigger symptoms [24, 25]. 
The relationship of pain with menstruation should be analyzed.

 3. Any symptoms related to the other pelvic organs. The highest rates of comorbid-
ity are associated with fibromyalgia, chronic fatigue, and irritable bowel syn-
drome (IBS).

In addition to those associations, IC/BPS has also been found to be associated 
with the temporal–mandibular joint disorder, endometriosis, migraines, asthma, 
inflammatory bowel disease, and systemic lupus erythematosus [26, 27]. There 
is a high overlap of IC/BPS with IBS and increasing evidence of similar overlap-
ping with upper GI disorders, including functional disorders and gastro- 
esophageal reflux disease [28–31].

 4. A detailed description of urinary symptoms, with particular attention to voiding 
volumes and frequency; therefore, the use of a frequency volume chart is recom-
mended for the initial evaluation [15].

 5. Any previous pelvic operations, previous urinary tract infections (UTIs), previ-
ous pelvic radiation treatment, and auto-immune diseases.

 6. The use of a validated symptom and quality-of-life scoring instrument is recom-
mended for initial assessment and follow-up, and the O’Leary–Sant Interstitial 
Cystitis Symptom and Problem Index (ICSI/ICPI) is highlighted by most guide-
lines [15].

 Physical Examination

It should include the following:

 1. Physical examination of the abdomen, pelvis, genitalia, and prostate in men, 
with specific attention paid to areas of tenderness.

 2. Neurological and musculoskeletal examination, including pelvic floor muscle 
examination for tenderness and trigger points.
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 Laboratory Examination

 1. Urine dipstick and urine culture should be performed to exclude UTIs, and cul-
ture for tuberculosis, Ureaplasma, and Chlamydia should be included if sterile 
pyuria is present [15].

 2. Urine cytology should be tested, especially in pts who are at high risk of urothe-
lial malignancy.

 3. PSA in males >40 years.

 Cystoscopy/Hydrodistention /Bladder Biopsy

Cystoscopy has to be performed as part of the initial evaluation so as to exclude 
other underlying pathologies that may mimic IC/BPS [10, 15]. The association with 
hydrodistention (HD) has the aim to identify Hunner’s lesions, which are localized, 
reddened mucosal areas with small vessels radiating toward a central scar, with a 
fibrin deposit or coagulum attached to this area. This site ruptures with increasing 
bladder distension, with petechial oozing of blood from the lesion and the mucosal 
margins in a waterfall manner. The presence of Hunner’s lesions has been associ-
ated with more severe symptoms and smaller bladder capacity, and their identifica-
tion may help to lead to treatment strategies [32, 33].

Bladder biopsy is not approved by all guidelines, and this examination is usually 
considered optional and excludes other pathologies.

 Pelvic Imaging

The role of pelvic imaging (ultrasound with the evaluation of post- voiding volume, 
computed tomography, and magnetic resonance) is only to exclude other condi-
tions, if clinically suspected [15].

 Urodynamics

Uroflowmetry has to be performed in all pts, because it is a simple examination that 
can give important information about the urinary flow, in both females and males.

Urodynamics is considered an optional test that should only be performed for pts 
with a complicated history that suggests the possibility of alternative diagnoses 
(e.g., voiding dysfunction, bladder obstruction, overactive bladder, and stress uri-
nary incontinence).

The diagnostic criteria have changed over the years, but no consensus has been 
reached among the most relevant Scientific Societies (Table 3).

We also have reported the differential diagnosis and test to be considered in the 
diagnostic workup in Table 4.
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Table 3 Diagnostic criteria and IC/BPS definition according to Scientific Societies

Organization Reference Definition Duration

ESSIC
European Society for 
the Study of 
Interstitial Cystitis

van de 
Merwe [31]

Chronic pelvic pain, pressure, or discomfort 
perceived to be related to the urinary bladder, 
accompanied by at least one other urinary 
symptom like the persistent urge to void or 
frequency. Confusable diseases as the cause of 
the symptoms must be excluded

6 months

AUA
American Urological 
Association
CUA
Canadian Urological 
Association

Hanno [26] 
and Cox 
[28]

An unpleasant sensation (pain, pressure, 
discomfort) perceived to be related to the 
urinary bladder, associated with lower urinary 
tract symptoms, in the absence of infection or 
other identifiable causes

6 weeks

ICS International 
Continence Society

Abrams 
[34]

PBS: pelvic pain related to bladder filling 
“accompanied by other symptoms such as 
increased daytime and night-time frequency, in 
the absence of proven urinary infection or other 
obvious pathology”
IC: if histological findings or cystoscopic 
features

No 
duration

NIDDK National 
Institute of Diabetes 
and Digestive and 
Kidney Diseases

Gillenwater 
[35]

   (a) Glomerulations or “Hunner’s ulcers” on 
cystoscopic examination

   (b) Pain associated with either filling of the 
urinary bladder or urinary urgency

   (c) Not meet extensive exclusion criteria 
from cystometry, treatment response, other 
diagnoses

9 months

Table 4 Differential diagnosis and test to be considered in the diagnostic workup

Bladder-related Test to consider

Cancer Cystoscopy
Urinary cytology

Stones Ultrasound
Urethral diverticula Urodynamics, Pelvic MR
Iatrogenic Test to consider
Radiation-induced cystitis Cystoscopy

Urinary cytology
Drug-induced cystitis Cystoscopy

Urinary cytology
Infections Test to consider
Acute Urine analysis

Urine culture
Recurrent Urine analysis

Urine culture
Gynecological Test to consider
Endometriosis Pelvic examination

Pelvic MR
Laparoscopy

Vulvodynia Pelvic examination
Cervical, uterine, or ovarian cancer Pelvic examination

Pelvic ultrasound
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Table 5 Lines of therapy in IC/BPS

Medical

First Diet
Behavioral changes
Reduction in psychological stress
Pelvic floor training

Second Physical therapy
Oral medications

Surgical
Third Bladder intravesical therapy

Cystoscopy with HD under anesthesia and fulguration of Hunner’s lesions
Fourth BoNT/A

Neuromodulation
Fifth Urinary diversion

 Treatment

It is important to explain to pts that, unfortunately, there is no curative treatment, but 
symptoms can be managed to improve quality of life, also considering a strong 
placebo effect and encouraging realistic expectations for pts themselves [10, 15, 36]

The principles of the management of these pts are as follows:

 1. Target interventions to the patient’s specific symptoms
 2. Focus on maximizing function, not completely resolving symptoms
 3. Considering starting multiple treatments simultaneously in case of severe 

symptoms
 4. Stopping ineffective treatments after a reasonable therapeutic trial [9, 10, 37]

Treatment should start at more conservative levels and then advance as necessary 
toward more invasive options and often concomitant treatment. The lines of therapy 
are resumed in Table 5.

 Main Nonsurgical Treatment

 Behavioral Changes

Behavioral factors that worsen IC/BPS symptoms are extremely personal, but their 
variability includes stress, constrictive clothes, sexual intercourse, and intake of 
some particular foods, as indicated before in the text.

Pts can be encouraged to cut out these potential noxious stimuli food one at a 
time and assess if avoidance of certain food and behaviors improves symptoms 
[36, 38].
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 Pelvic Floor Exercises

A pelvic examination can reveal hypertonic pelvic floor muscles; in this context, 
physical therapy should be recommended for most pts because it is often very effec-
tive in terms of improving symptoms, increasing latency between voids, and increas-
ing void volumes [39–45].

Additionally, therapy with an expert in myofascial trigger point release, connec-
tive tissue release, and muscle coordination training can lead to symptom improve-
ment in over 50% of pts and has shown significant improvement compared to sham 
therapy in one randomized controlled trial with the contribution of highly trained 
therapists [43–45].

 Reduction in Psychological Stress

Stress can then have a vicious cycle effect and worsen IC/BPS symptoms and fur-
ther decrease the quality of life [38].

Self-care and stress reduction can improve symptoms and improve pts’ sense of 
control in their treatment strategy [28, 46, 47].

 Acupuncture

Most studies remain poor in quality or power, and more research is needed. However, 
because acupuncture is safe and relatively inexpensive, it is recommended as an 
option [9, 10, 37]. One study reported a greater than 50% reduction in pelvic pain in 
both males and females in 11 of 14 pts treated with up to 8 weeks of acupuncture 
therapy twice a week [46].

 Oral Medications

Oral medications are considered second-line therapies. These are variably recom-
mended by the different guidelines. For details, see Table 6.

Long-term oral antibiotics and systemic steroids are not recommended [9, 10].
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Table 6 Standard dosages for commonly used treatments for BPS/IC

Medication Mechanism of action Dosage Side effects

Hydroxyzine H1-histamine receptor antagonist
Block of mast cell activation

10–50 mg at 
bedtime

   • Sedation

Amitriptyline Tricyclic antidepressant that suppresses the 
reuptake of serotonin and noradrenalin at 
presynaptic nerve ends and the 
anticholinergic reaction of the central 
nervous system and peripheral nerves, 
which in turn leads to sedation due to an 
antihistamine reaction in the central 
nervous system

25–75 mg at 
bedtime 
(initiate at 
10 mg and 
titrate weekly)

   • Dry mouths
   • Constipation
   • Sedation
   • Weight gain
   • Blurred vision
   • Nausea

Gabapentin Gabapentin is a structural analog of 
γ-aminobutyric acid
It has been effectively used in various 
chronic pain treatments and is especially 
good for treating neuropathic pains

300–2100 mg 
divided 3 
times a day

   •  Abnormal eye 
movements

   • Clumsiness or 
unsteadiness

   • Constipation
   • Diarrhea
   •  Difficulty 

speaking
   •  Drowsiness or 

tiredness
   • Dry mouth
   • Nausea

Cimetidine H2-histamine receptor antagonist
Block of mast cell activation

400 mg bid    • Drowsiness
   • Dry mouth

Pentosan 
polysulfate

Reinforcement of GAG layers and 
reduction in urothelial permeability

   • Nausea
   • Vomiting
   • Diarrhea
   • Headache
   •  Reversible 

alopecia

 Intravesical Therapies

Intravesical therapies, which require referral to a specialist, consist of a direct intro-
duction of pharmacological treatment into the bladder via a catheter with the aim of 
replenishing the defective GAG layer in BPH and/or relief pain [9, 10, 15]. They 
have to be considered in those pts with severe symptoms who do not improve with 
less invasive treatments. The most common intravesical therapies are dimethyl sulf-
oxide, lidocaine, heparin, and chondroitin sulfate, alone or in combination. Most 
have limited data on effectiveness and provide relief for only a short period of time 
[48]. Monthly maintenance therapy for those who respond is recommended [9, 10]. 
Dimethyl sulfoxide (the only FDA-approved intravesical treatment) is typically 
instilled weekly for 6 weeks. The most common side effect is pain [48, 49].
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 Main Surgical Treatment

 Cystoscopy with Hydrodistention

Cystoscopy with HD and eventually mucosal fulguration of Hunner’s lesions (under 
anesthetic) have to be considered as a third-line option, with up to 80% cure rate, but 
with more associated risks including bladder rupture [6, 50–53]. However, relief of 
symptoms from HD therapy has been shown to decline over the time scale of 
months, with a wide variation in efficacy thought to be partly due to many different 
practices for HD itself [3–6]. Almost half of the pts will require retreatment within 
the timeframe of 2–5 years [7, 8].

 Botulinum Toxin A Detrusor Injection

Intradetrusor botulinum toxin A (BoNT/A) is considered as the fourth line of 
treatment.

BoNT/A is a neuro toxic protein that can be injected intravesically into the detru-
sor muscles and has been shown to lead to an improvement in IC/BPS symptoms 
through flaccid paralysis of the detrusor [9, 10]. Observational studies and random-
ized prospective studies of this off-label use have also supported a high response rate 
to BoNT/A among IC/BPS pts, but long-term data are lacking, and pts need to be 
open to performing self-catheterization if they have initial urinary retention [11–13].

 Sacral Neuromodulation

This approach showed effectiveness in some refractory cases in multiple prospec-
tive, nonrandomized studies [14–16].

Nevertheless, neuromodulation should be limited to pts with significant symp-
tom burden who have failed multiple conservative treatment options, due to the high 
cost and absence of results from randomized studies.

 Radical Surgical Treatments

Radical surgical treatments include diversion with or without cystectomy and sub-
stitution cystoplasty. Very few pts will ever progress to this level of treatment, but 
small studies suggest that this can relieve pts of irritating voiding symptoms and 
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particularly may be useful for those with a fixed small bladder capacity. 
Unfortunately, some pts will continue to report pain symptoms persisting even after 
these radical procedures [39, 50].

 Appendix

Pain control, both pharmacological and non-pharmacological, should be part of the 
treatment plan and managed like other chronic pain conditions, including urinary 
analgesics, nonsteroidal anti-inflammatory drugs, non-opioid medications, and opi-
oid analgesia. A comprehensive program may be needed to adequately manage pain 
[7, 50].

Patient enrollment in research trials should be considered at any point in the 
treatment process [7, 8]. The Multidisciplinary Approach to the Study of Chronic 
Pelvic Pain Research Network is one resource (https://www.niddk.nih.gov/news/
archive/2016/multidisciplinary- approach- study- chronic- pelvic- pain).

 Sexuality and Quality of Life

IC/BPS is a bladder disorder, which remains largely unrecognized. It affects more 
women than men, and its etiology remains unclear. No pathognomonic test for IC/
BPS is available. It is common for treatment to become less and less effective over 
time and for symptoms to reappear after a few months. Furthermore, it is difficult to 
determine whether an improvement is caused by medication or simply by spontane-
ous remission. A number of aggravating factors have been described that are likely 
to precipitate pain due to IC. They include stress, sexual intercourse, tight clothing, 
exercise, and certain foods such as acidic beverages, coffee, spices, alcohol, soda, 
tea, and chocolate. At the sensory level, investigating the pain aspect, in addition to 
the five senses (sight, hearing, touch, taste, and smell) clinical studies have tracked: 
the exteroceptive function (cutaneous, musculoskeletal, visceral), which includes 
sensitivity to touch, pressure, and vibration (mechanoreception), thermal sensitivity 
(thermoception), and sensitivity to noxious stimuli [54, 55].

The presence of urinary burning sensations is most often the result of a local 
inflammation caused by microbial or other factors. Due to their frequency, isolated 
UTIs are largely the predominant cause, but rarer causes should not, however, be 
excluded [56, 57].

From these early references, it is widely recognized in the literature that IC/BPS 
is a debilitating disease characterized by urgency, frequency, and pelvic pain [58, 
59]. Sexual dysfunction in female pts with IC/BPS consists of dyspareunia, altered 
sexual desire, disturbance of arousal and orgasm, and insufficient lubrication that 
adversely affects pts’ quality of life.
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IC/BPS often manifests as “classic” cystitis: burning sensation, pain in the lower 
abdomen, need to urinate frequently and urgently (up to 60 times throughout the day 
and night), and vaginal pain, which precludes the sexual act. The entire urogenital 
area is involved. Pelvic floor and acute pain cannot be treated well with common 
analgesics. IC/BPS is a multifactorial syndrome that combines stressful events, psy-
chological symptoms, and urinary system disorders. Be that as it may, the literature 
agrees on a multidisciplinary approach: urological, gynecological, physical reha-
bilitative, and psychotherapeutic [60].

However, this pathology often coexists with other clinical conditions, such as 
follows:

Chronic fatigue syndrome
Fibromyalgia
Irritable bowel syndrome
Sjögren’s syndrome
Chronic headache
Depression and anxiety, vulvodynia [61]

Related symptoms correspond to different phenotypes of IC/BPS, as demon-
strated by the National Research Network MAPP phenotyping initiative, supported 
by the National Institute of Diabetes and Digestive and Kidney Disease (NIDDK), 
one of the National Institutes of Health [62].

The literature indicates that approximately 5% of pts diagnosed with IC/BPS 
present with symptoms persisting for more than 2 years, characterized by a poorly 
elastic bladder with poor continence and the presence of severe pain.

It appears that the mean age of onset of the condition is older in Europe than in 
the United States, due to the different diagnostic criteria used. Pts initially report a 
single symptom, such as dysuria, frequent micturition, and pain, with a possible 
subsequent multi-symptomatic picture. The onset with a well- defined symptom-
atology is not infrequent and symptoms tend to progressively intensify for several 
hours, days, or weeks [63]. The scientific literature has often described the painful 
symptomatic course of these pts as “silent suffering,” because they suffer relentless 
pain associated with frequent micturition and nocturia [64]. This is followed by 
sleep disturbances (due to persistent pain and nocturia), chronic fatigue, and 
depression.

Perceived pain is highly variable; it may be suprapubic and similar to a sense of 
heaviness or discomfort related to bladder filling, which improves with emptying; 
other pts experience urinary painful dysesthesia that radiates from the pelvis to 
the urethra, vulva, vagina, and rectum, or may affect the extra-genital area such as 
the lower abdomen or back.

It also seems that the perception of pain is more intense in female pts than in men.
It is therefore understandable that the quality of life and sexuality of pts are 

greatly compromised by the impact of this pathology [65]. Moreover, the impact 
on QoL is severe, and comparable to that of other pathologies such as rheumatoid 
arthritis or end-stage renal insufficiency, and is worse than that of endometriosis.
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Regarding the impact on sexuality and interpersonal relationships, a study con-
ducted by the Interstitial Cystitis Association (ICA) found that at least 90% of 
affected pts are unable to have complete sexual intercourse with their partners 
[62]. Also, from the female point of view, the percentage affects 85% of pts with IC 
(due to pelvic, vestibular, vaginal pain, and vulvodynia).

Besides increased conflict, the partners of the pts report difficulties in the cou-
ple’s relationship due to impatience, aggressiveness, and emotional distance caused 
by the symptoms of the disease.

The situation is no different for men. Pts complain of erectile dysfunction, 
hypoactive desire, anhedonia, and fatigue during attempts at sexual performance, 
which they describe as “impossible” and useless. A sort of reluctance is caused by 
the destructive aspect of the symptoms and the intolerant fatigue of the caregivers.

Anticipatory anxieties about possible further pain during penetration make pts 
freeze from the stage of foreplay, conditioning arousal, and the already poor vaginal 
lubrication. The therapies for depression and generalized anxiety disorder contrib-
ute to lower the threshold level of passion in the couple and increasing the level of 
individual isolation [66].

 Conclusion

The management of IC/BPS could evolve with an improved understanding of this 
condition, which involves both central and peripheral contributors. It is fundamental 
to employ multimodal therapies early on, following a thorough evaluation of all 
potential contributing factors, especially given the nature of pelvic cross-organ sen-
sitization. The consideration remains that the relational and sexual symptomatic 
consequences imply a severe limitation of the pts’ QoL in every context: social, 
personal, professional, sexual, affective, and interpersonal. Communication in a 
team with several multidisciplinary specialists can have, even from this point of 
view, a role of welcome, encouragement, and empathy, stimulating pts not to make 
the pathology the only project of life. The psychosexologist in this case could also 
contribute to the maintenance of compliance with the multi-therapeutic plan of the 
patient and caregiver.
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Chronic Prostatitis
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 Introduction to Chronic Disease

The term “chronic prostatitis” in everyday practice defines a symptomatic prostatic 
disease that continues for a long time (at least 3–6 months). A wide spectrum of 
signs and symptoms due to the inflammation of the gland can be observed.

Over the last few years, many classifications and definitions have been proposed.
The last classification of prostatitis and chronic pelvic pain syndrome distin-

guished five different types of prostatitis according to symptoms, laboratory, and 
histological findings (Table 1) [1].
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Table 1 classification of prostatitis and chronic pelvic pain syndrome

NIH classification Definition

Category I
Acute bacterial prostatitis

Acute infection of the prostate gland

Category II
Chronic bacterial prostatitis

Recurrent infection of the prostate gland

Category IIIA
Inflammatory CPPS

White blood cells in semen/EPS/voided bladder urine 3 (VB3 
or post-prostatic drainage)

Category IIIB
Non-inflammatory CPPS

No white blood cells in semen/EPS/VB3

Category IV
Asymptomatic inflammatory 
prostatitis

   • Abnormal semen analysis
   • Elevated PSA values
   • Incidental findings in prostate biopsy

NIDDK NIH classification of prostatitis, CPPS chronic pelvic pain syndrome
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According to this classification, categories II and III (IIIA-B) can be included in 
the heterogeneous group of “chronic prostatitis.”

 Main Medical Characteristics

The main difference between the two categories is the isolation of bacteria in the 
microbiological tests only in type II prostatitis, whereas pathogens are never found 
in type III [2].

Clinical manifestations are due to a persistent infection in type II prostatitis, 
while persisting inflammation without infection is the basis of the other type.

Type III is split into two subcategories according to the presence of white blood 
cells (WBCs) in the semen; in type IIIB, WBC is not found but inflammation is car-
ried out by other paths.

Symptoms usually last more the three months and can be similar between the 
two groups [1]. Patients complain a classical manifestation of “urinary tract infec-
tion symptoms like”: frequent micturition, burning and feeling of incomplete void-
ing. Besides these, a wide broad of atypical symptoms can be reported. Pain in the 
perineal area, in the rectum, in the low back, in the gonads, and during ejaculation 
is usually the most annoying presentation. Pelvic floor muscles and sexual dysfunc-
tion, anxiety, depression, and other psychological disorders usually appear progres-
sively with a deep impact on the quality of life [3, 4].

Validated questionnaires are available (e.g., NIH-CPSI) to assess all these symp-
toms and to check the response to therapies [5].

The cause of bacterial prostatitis is identified in a persisting infection, whereas a 
clear cause lacks in CPPS [1]. The etiological mechanisms of CPPS are complex 
and still not clear. Many pathological paths have been described and probably dif-
ferent factors are always involved. Initial triggers (one or more) lead to the activa-
tion of self-maintaining inflammation and pain, which finally involves many organs 
and systems spreading in the multiform manifestations. Central and peripheral ner-
vous systems are certainly involved in the abnormal response of the nociception 
system [6]. Local tissue modifications of histology, immunological milieu, and neu-
rotransmitter receptors result in the amplification of the peripheral stimulus and 
central pain perception [7].

 Main Tools for the Diagnosis

A history of symptoms, with a special focus on onset evolution, is crucial to get the 
diagnosis. Organic disorders like cancer and anatomical or neurological syndrome 
that may mimic chronic prostatitis need to be ruled.

The presence of bacteria differentiates type II and type III prostatitis, and its 
investigation is the most important diagnostic step. Pathogens are usually not found 
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in a simple mid-stream urine sample. Analysis of segmented urine and prostatic 
secretion by the Meares–Stamey test is really effective to distinguish type II and 
type III. Semen analysis can be considered as well [8].

The physical examination can confirm the clinical suspect and rule out other 
diseases. There are no specific prostatic findings. Pain may be evoked in various 
trigger points (prostate, rectum, pudendal nerve, etc.).

To define which symptoms are prevalent is crucial to tailor the proper therapy or 
consultations. Various questionnaires (IPSS, NIH-CPSI, etc.) are available to quan-
tify the amount of symptoms and to follow patients and their response to therapies 
[5]. Imaging has a minimal role in the diagnostic workout, and it is useful to rule out 
other organic problems.

 Main Nonsurgical Treatments

Considering how heterogeneous the causes are, a wide spectrum of therapies is pos-
sible. Monotherapies are usually not indicated, and patients require a multimodal 
and multidisciplinary approach to manage causes and symptoms. Pharmacological 
and physical therapies are available. Treatments are partially different for types II 
and III [1].

 Pharmacological Therapies

Since infection is the background of chronic bacterial prostatitis, antibiotics are the 
first- line therapy. Long- term targeted therapies are always recommended when an 
antibiogram is available. Fluoroquinolones penetrate relatively well the prostate and 
are the empiric therapy of choice. Standard administration should last for about 4 
weeks. Quinolone resistance is progressively increasing, and other antibiotics (e.g., 
cotrimoxazole) have to be considered in many cases. In case of recurrent CBP, each 
episode can be treated with antibiotics or long-term antibiotic prophylaxis can be 
administrated for a duration of at least 6 months [9]. Due to the wide multifactorial 
genesis of CPPS, mono-therapy is usually not enough to achieve symptom relief. 
The therapeutic approach should focus on the different symptomatic patterns in a 
multimodal setting, tailoring the therapy to every specific case.

Initial infection is probably the “primum movens” of chronic inflammation. 
Long- term antibiotics are usually given also in this group, with heterogeneous 
results.

Since the early 2000s, immunological mechanisms responsible for chronic 
inflammation in chronic prostatitis have been clearly shown. Thus, medications able 
to interrupt this molecular mechanism can have a primary therapeutic role. 
Nonsteroidal anti-inflammatory drugs (NSAIDs) induce a favorable effect on pros-
tatic inflammation by reducing prostaglandin synthesis. For this reason, patients 
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with dominantly pain-related symptoms may be given NSAIDs with a great 
improvement of symptoms improving total symptoms, pain, and QoL. Some herbal 
medicines act in a similar manner with negligible side effects also for long- term 
use [10].

Neuromodulating medications have a widespread indication in the treatment of 
neuropathic pain, which is probably due to a persisting activation of sensitive termi-
nations. The proposal of analgesic neuromodulation comes from some studies con-
cerning the effects of a neuromodulatory drug, pregabalin, in increasing dosages 
over 6 weeks of treatment, reducing pain- related symptoms. However, patients did 
not report symptom resolution but mostly a modest improvement in pain symptoms. 
These medications should only be prescribed as a second-line treatment [11].

Alpha-adrenergic blockers have been widely tested and used, showing moderate 
beneficial effects, especially in patients with obstructive symptoms. Many other 
medications were and are under investigation (5 alpha-reductase inhibitors, muscle 
relaxants, anticholinergic drugs, intra-prostatic injection of botulinum toxin A, 
etc.); they can be used with heterogeneous results but cannot be recommended as 
standard therapies so far.

Psychological symptoms may benefit from specific drugs and non- pharmaco-
logical therapies. Tricyclic antidepressants (e.g., amitriptyline) and selective sero-
tonin reuptake inhibitors are largely used with good efficacy [12].

 Non-Pharmacological Therapies

Prostatic, perineal, or pelvic floor massage and myofascial trigger point release have 
been proposed with good results as a beneficial treatment modality for patients 
complaining of perineal soreness and difficulty in bladder/rectal evacuation. 
Referring patients to a specific physiotherapist is strongly recommended.

Other physical interventions include electromagnetic therapy, microwave 
thermo-therapy, extracorporeal shockwave therapy, acupuncture, and posterior tib-
ial nerve stimulation/transcutaneous electrical nerve stimulation (TENS). All these 
treatments proved to be effective in some patients with specific symptoms. They 
cannot be proposed for all cases but they should be included in single specific tai-
lored settings [12].

 Main Surgical Treatments

Surgical treatment is not considered a standard in the treatment of chronic prostati-
tis. EAU guidelines do not suggest surgery (e.g., TURP, simple prostatectomy, and 
radical prostatectomy) as a viable option. Small sample studies exploring the role of 
TURP and radical prostatectomy in this specific setting were analyzed by a system-
atic review in 2017. The curative rate ranged from 70 to 95%, but reliable 
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conclusions cannot be carried out due to the very low level of evidence and the lack 
of randomized trials [13]. In conclusion, surgery should not be considered a stan-
dard option in the armamentarium for the treatment of chronic prostatitis. Patients 
may be informed about this option underlining its “experimental setting” as a last 
resort [1].

 Sexuality and Quality of Life

The focus of a study conducted by Dominique Delavierre et al. [14] was to learn 
about the habits of French urologists in the diagnostic and therapeutic management 
of chronic prostatitis. In June 2003, 810 urologists, members of the French 
Association of Urology and practicing in France, received by mail a questionnaire 
on the diagnosis and therapy of chronic prostatitis.

One hundred and twenty-four (15%) responded, and 61% diagnosed less than 11 
new cases of chronic prostatitis per year. Sixty-five percent were not aware of the 
then- new classification proposed in the USA in 1995 by the NIH (National Institutes 
of Health), aimed at removing this pathology from the rigid picture of prostate, 
refocusing on the notion of pain, and introducing the notion of chronic pelvic pain 
syndrome in men. While 83% had often or always performed microbiological test-
ing, only 10% had often or always performed a Meares and Stamey test involving 
the analysis of prostate secretions after massage. Some 68% had never done so. On 
the other hand, 76% had performed an ECB of the 1st urinary stream, 61% of the 
2nd stream, and 76% a semen culture. Antibiotics were prescribed often or always 
by 73% (82% using fluoroquinolones and 43% using the trimethoprim- 
sulfamethoxazole combination). Even in the absence of microbiological evidence of 
infection, 41% often or always prescribed antibiotics, 89% sometimes or often pre-
scribed alpha-blockers, 89% sometimes, often, or always prescribed nonsteroidal 
anti-inflammatory drugs, 81% sometimes, often, or always prescribed analgesics, 
and 52% sometimes or often prescribed anxiolytics. Sixty-six percent sometimes or 
often sought advice from other specialists.

Chronic pelvic-perineal pain appears to be disabling and unacknowledged. It 
reflects injuries that are sometimes obvious and often unrecognized. Understanding 
it, and therefore treating it, requires knowledge of its pathophysiology. Its particular 
location and unique innervation often lead to different and often puzzling presenta-
tions. The specialties involved should be numerous (urology, gastroenterology, psy-
chology, algology, gynecology, and rheumatology) in order to improve understanding 
of the pathology and patient motivation during treatment [15].

The main problems of chronic prostatitis regarding male sexuality include the 
following:

 1. Premature ejaculation.
 2. Painful and difficult ejaculation.
 3. Erectile dysfunction due to the patient’s anxious-depressive state.
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 4. Low sexual frequency, relationship difficulties in the couple, intolerance of the 
partner, obsessiveness in the mechanical verification of erection by the patient 
with autoeroticism.

 5. Possible decline in fertility.
 6. Chemico-physical modifications of the prostatic secretion with alterations in 

the coagulation and subsequent liquefaction of sperm and modifications in both 
the number and mobility of spermatozoa.

 7. Obstruction of the various ejaculatory ducts due to the succession of various 
histological changes caused by the inflammatory process.

 8. The production of auto-antibodies with the immune release of sperm antigens.
 9. The occurrence of an inflammatory and infectious process with a consequent 

inhibiting action on the mobility of spermatozoa caused by the germs them-
selves and by the infectious process.

 10. Possible inflammatory involvement of the epididymis (scrotal pain).

Regarding Difficulties with Ejaculation
The inflammatory process of the prostate gland occurs in both acute and chronic 

prostatitis, but also in urethritis (inflammation of the urethra) or vesiculitis (inflam-
mation of the seminal vesicles).

The pain appears at the time of or immediately after ejaculation and may last for 
hours or even a few days; hemospermia (blood in the seminal fluid) may also be 
associated.

The discomfort and pain are localized to the perineum—inguinal region—testi-
cles—suprapubic region.

Retrograde ejaculation may occur: caused by the closure of the bladder neck 
with rhythmic contractions of the pelvic floor muscles and consequent release of the 
external striated sphincter.

Partner discomfort often appears to be the male motivation (in addition to pain) 
for a uro-andrological consultation. Stress about partner demotivation is often one 
of the reasons for failure to perform even after symptoms have remitted.

In particular, painful ejaculation [16] is a pelvic–perineal pain triggered by ejac-
ulation or orgasm. Its prevalence is between 1 and 4% of the general population. 
Particularly localized to the penis, the pain most often lasts less than 5 minutes. 
Benign prostatic hypertrophy, chronic pelvic pain syndrome, radical prostatectomy, 
prostate brachytherapy, and some antidepressant treatments are the best -docu-
mented etiologies of painful ejaculation to be found in the literature. The link 
between painful ejaculation and urogenital infections is likely but has not been 
clearly established and evaluated.

A very detailed study [17] explored the hypothesis of a link between chronic 
inflammation of the prostate and the development of prostate cancer among black 
men by examining sexual activity, sexually transmitted diseases, and prostatitis in a 
population-based study of 129 patients and a control group of 703 aged 40–79 
years. After examining the group of patients (black and white) with chronic prosta-
titis and following adjustment for age, income, cigarette smoking, and history of 
digital rectal examination and prostate-specific antigen testing in the previous 5 
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years, it was observed that a history of gonorrhea infection and prostatitis increased 
the odds of prostate cancer 1.78- fold (95 % CI: 1.13, 2.79) and 4.93- fold (95 % CI: 
2.79, 8.74), respectively. Men who reported 25 or more sexual partners were 2.80 
(95 % CI: 1.29, 6.09) times more likely to be diagnosed with cancer than men with 
five or fewer partners. The highest proportion of neoplastic risk was found among 
black men.

Chronic prostatitis is also a common condition in Africa.
The descriptive cross-sectional study by Banza et al. [18] evaluated 25 patients 

with documented acute prostatitis treated at Lubumbashi University Clinics over a 
four-year period from 2015 to 2018. Data were collected through a survey form 
based on different study parameters divided into three categories, namely epidemio-
logical data including age, study period and residence, clinical data with subjective 
signs, objective signs, general status, and rectal examination findings and paramedi-
cal data divided into laboratory and imaging tests.

Results: Acute prostatitis associated with non-cancerous prostate accounted for 
1.27% of all surgical diseases and 7.66% in urology. The most affected age group 
was 19–37 years (64% of cases), and the mean age was 33.16 ± 2.4 years. Seventeen 
patients (68%) were followed up in the outpatient clinic and eight (32%) in the hos-
pital. Clinically, fever above 38.5 °C was found in 15 patients (60%), dysuria in 11 
patients (44%), acute urinary retention in three patients (12%), burning during uri-
nation in eight patients (32%), pain syndrome in 21 patients (84%), and painful 
prostate on rectal examination in 18 patients (72%).

In the final analysis, chronic prostatitis is caused by an infection in 5–10% of 
cases, and other entities are called “chronic pelvic pain syndrome.” Current classi-
fications are based on the presence or absence of inflammation or infection in pros-
tatic secretions. The new clinical phenotype concept “UPOINT” offers seven 
domains:

 1. Urinary
 2. Psychosocial
 3. Organ-specific
 4. Infectious
 5. Neurological
 6. Systemic
 7. Related to muscle tension

The therapeutic approach is based on the first use of antibiotics with or without 
alpha-blockers. The role of psychological and sexological support remains essential.

The patient in these cases discusses virility, sexual role, the guilt of not gratifying 
the partner, physical and sexual inadequacy, and reluctance to experience drug ther-
apy as a source of well-being.

Finally, an Italian study by Bartoletti et  al. [19] assessed the risk factors of 
chronic prostatitis, enrolling 5540 patients from 28 Italian urological centers, with 
subjects being between 25 and 50 years of age with symptoms of chronic prostatitis/
chronic pelvic pain syndrome. Results: Of 5540 male urological outpatients, 764 
with chronic prostatitis/chronic pelvic pain syndrome were enrolled, of whom 225 
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(29.4%) presented for the first time and 539 (70.6%) had received prior treatment. 
The prevalence of the syndrome was thus 13.8%, while the estimated incidence 
was 4.5%.

Cigarette smoking, a high-calorie diet with low fruit and vegetable intake, con-
stipation, meteorism, slow digestion, a sexual relationship with more than one part-
ner, and coitus interruptus were more likely in patients with chronic prostatitis/
chronic pelvic pain syndrome than in controls (each p < 0.001). The syndrome had 
a negative influence with regard to sexual desire, erectile dysfunction, and prema-
ture ejaculation (p < 0.001). The Meares and Stamey test was positive in 13.3% of 
patients and 2.9% of controls.

Other evidence comes from the Finnish study by Mehik et al. [20], which con-
ducted a population-based cross-sectional survey in the two northernmost provinces 
of Finland (Oulu and Lapland). A total of 2500 male residents aged 20–59 years 
were randomly selected to complete a questionnaire on prostatitis. Responses were 
received from 1832 men, with a response rate of 75%.

The overall lifetime prevalence of prostatitis was 14.2%. The risk of having or 
having had prostatitis increased with age, being 1.7 times greater in men aged 40–49 
than in those aged 20–39 and 3.1 times greater in those aged 50–59. The overall 
incidence was 37.8/10,000 person-years.

More than a quarter of the 261 men who had or had had symptoms of prostatitis 
(27%) suffered from it at least once a year, while 16% suffered from persistent 
symptoms; 63% of men with prostatitis had the worst symptoms during the winter 
(November–March). Neither education nor profession had much influence on the 
occurrence of prostatitis, but divorced and single men had a lower risk than married 
men. Most patients felt that they had not received enough information about the 
disease on their first visit to a general practitioner.

 Conclusion

There is no doubt that chronic prostatitis appears to be a very recurrent pathology 
and a painful one. Each patient experiences a state of exasperation with regard to the 
symptomatology and hypersensitive sensations in the urogenital area, even in the 
remission or latency phase. Sexual dysfunctions and mood disorders, although less 
severe, continue to affect intimacy and couple relationships while also limiting sin-
gle patients in social relationships and in spontaneously experiencing intimate 
encounters for fear of failure. The psychosexologist, in addition to medication, 
could give these patients a new way of approaching sexuality, soothe pain or dis-
comfort during intimate relations, and lower the level of anxiety and frustration due 
to a compromised and often painful body. Sexual exercises are in fact an excellent 
tool, in addition to counseling, to relearn the timing and mode of the response of 
physicality. Regaining confidence in their body and self-learning the responses of 
the body map would allow patients to educate their partners to a more spontaneous 
and satisfying intimacy.

O. Sedigh and E. V. Longhi



523

References

1. EAU guidelines on Urological infections 2019.
2. Zhang J, Liang C, Shang X, Li H. Chronic prostatitis/chronic pelvic pain syndrome: a disease 

or symptom? Current perspectives on diagnosis, treatment, and prognosis. Am J Mens Health. 
2020;14(1):1557988320903200.

3. North CS, Hong BA, Lai HH, Alpers DH. Assessing somatization in urologic chronic pelvic 
pain syndrome. BMC Urol. 2019;19(1):130.

4. Fitzgerald MP, Link CL, Litman HJ, Travison TG, McKinlay JB. Beyond the lower urinary 
tract: the association of urologic and sexual symptoms with common illnesses. Eur Urol. 
2007;52:407.

5. Litwin MS, McNaughton-Collins M, Fowler FJ, Nickel JC, Calhpun EA, Pontari MA, 
Alexander RB, Farrar JT, O’Leary MP. The National Institutes of Health chronic prostatitis 
symptom index: development and validation of a new outcome measure. Chronic Prostatitis 
Collaborative Research Network. J Urol. 1999;162:369.

6. McMahon SB, Dmitrieva N, Koltzenburg M. Visceral pain. Br J Anaesth. 1995;75:132.
7. Kutcha J, Yania MS, Asavasoponb S, Kiragesa DJ, et al. Altered resting state neuromotor con-

nectivity in men with chronic prostatitis/chronic pelvic pain syndrome: a MAPP: Research 
Network Neuroimaging Study. Neuroimage Clin. 2015;8:493.

8. Meares EM, Stamey TA. Bacteriologic localization patterns in bacterial prostatitis and urethri-
tis. Investig Urol. 1968;5:492.

9. Magri V, Montanari E, Marras E, Perletti G. Aminoglycoside antibiotics for NIH category II 
chronic bacterial prostatitis: a single-cohort study with one-year follow-up. Exp Ther Med. 
2016;12(4):2585–93. https://doi.org/10.3892/etm.2016.3631.

10. Franco JV, Turk T, Jung JH, et  al. Non-pharmacological interventions for treating chronic 
prostatitis/chronic pelvic pain syndrome. Cochrane Database Syst Rev. 2018;5(5):CD012551. 
https://doi.org/10.1002/14651858.CD012551.pub3.

11. Yang CC.  Neuromodulation in male chronic pelvic pain syndrome: rationale and prac-
tice. World J Urol. 2013;31(4):767–72. https://doi.org/10.1007/s00345- 013- 1066- 7. Epub 
2013 Apr 26.

12. Pirola GM, Verdacchi T, Rosadi S, Annino F, De Angelis M. Chronic prostatitis: current treat-
ment options. Res Rep Urol. 2019;11:165–74. https://doi.org/10.2147/RRU.S194679.

13. Sjhoeb DS, Schlager D, Booker M, Watterauer U, et al. Surgical therapy of prostatitis: a sys-
tematic review. World J Urol. 2017;35:1659–68.

14. Delavierre D. Prostatite chronique et syndrome douloureux pelvien chronique de l’homme. 
Enquête auprès des urologues français. Prog Urol. 2007;17(1):69–76.

15. Riant T.  Comprendre les douleurs pelvi-périnéales chroniques en 2021. Douleurs. 
2021;22(2):75–93.

16. Delavierre D, Sibert L, Rigaud J, Labat J-J.  L’éjaculation douloureuse. Prog Urol. 
2014;24(7):414–20.

17. Sarma AV, McLaughlin JC, Wallner LP, Dunn RL, Cooney KA, Schottenfeld D, Montie JE, 
Wei JT. Sexual behavior, sexually transmitted diseases and prostatitis: the risk of prostate can-
cer in black men. J Urol. 2006;176(3):1108–13.

18. Banza MI, Kasanga TK, Mukakala AK, et al. Acute prostatitis associated with non-cancerous 
prostate at the Lubumbashi University Clinics: epidemiological and therapeutic characteris-
tics. Pan-Afr Med J. 2020;37:290.

19. Bartoletti R, Cai T, Mondaini N, et al. Prevalence, incidence estimation, risk factors and char-
acterization of chronic prostatitis/chronic pelvic pain syndrome in urological hospital out-
patient clinics in Italy: results of a multicenter case-control observational study. Diary Urol. 
2007;178(6):2411–5.

20. Mehik A, Hellström P, Lukkarinen O, Sarpola A, Järvelin M. Epidemiology of prostatitis in 
Finnish men: a population-based cross-sectional study. Int BJU. 2000;86(4):443–8.

Chronic Prostatitis

https://doi.org/10.3892/etm.2016.3631
https://doi.org/10.1002/14651858.CD012551.pub3
https://doi.org/10.1007/s00345-013-1066-7
https://doi.org/10.2147/RRU.S194679


525© Springer Nature Switzerland AG 2023 
E. V. Longhi (ed.), Managing Psychosexual Consequences in Chronic Diseases, 
https://doi.org/10.1007/978-3-031-31307-3

 Appendix

Those interested in clinical research can access these questionnaires, broken 
down by topic and found in the relevant chapters.

 1. Psychological impact of chronic coronary artery disease—Revised Dyadic 
Adjustment Scale

 2. Psychological impact of chronic valvular heart disease—STAI X-1 di Spielberger 
STAI X-1 di Spielberger

 3. Alzheimer’s disease: diagnosis and therapy—Caregiver Burden Inventory (CBI)
(Novak M. e Guest C., Gerontologist, 29, 798–803, 1989)

 4. Rheumatoid arthritis, osteoarthritis: diagnosis and treatment—Health 
Assessment Questionnaire (HAQ) (Salaffi F, Carotti M, Cervini C.  Health 
Assessment Questionnaire: the Italian version of a tool for assessing the quality 
of life in patient with rheumatoid arthritis. Adria Med 1997;19:5–11)

 5. Coeliac disease in children and young adult
Questionnaire for assessing adherence to the gluten-free diet (The question-

naire “Assessment of dietary compliance in celiac children using a standard-
ized dietary interview” Wessels et al.—DOI: 10.1016/j.clnu.2017.04.010)

 6. Periodontal disease—Review of the Main Sexual Tests Used National and 
Worldwide:

• ANDROTEST Corona G., Mannucci E., Petrone L., Balercia G., Fisher 
dC., Chiarini V., Forti G., Maggi M., 2006. Breve intervista strutt

• ASEX (Arizona Sexual Experience Scale) McGahuey C.A., Gelenberg A.J., 
Laukes C.A., Moreno F.A., Delgado P.L., McKnight K.M., Manber R., 2000

• ASKAS (Aging Sexuality Knowledge and Attitudes Scale) White, 1982. Il 
questionario per la conos

• BISF-W (Brief Index of Sexual Functioning for Women) Taylor, Rosen & 
Leiblum, 1994

• BSFI-W (Brief Sexual Function Inventory) JE Taylor; Rosen RC; Leiblum 
SR., 2004

https://doi.org/10.1007/978-3-031-31307-3
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• EDITS (Erectile Dysfunction Inventory of Treatment Satisfaction) Althof 
SE et Corty EW, 1998

• FSFI (Female Sexual Function Index) Rosen R et al., 2000
• HSAS (Hendrick Sexual Attitude Scale) Hendrick S. et Hendrick C., 1987
• IIEF (International Index of Erectile Function) Rosen RC, Riley A., 

G. Wagner, Osterhol IH, J. Kirkpatrick, Mishra A., 1997
• IPE (Index of Premature Ejaculation) Althof S. et al., 2006
• ISS (Index of Sexual Satisfaction) Hudson W.W., Corcoran K., Fischer 

J., 2000
• MFSQ (McCoy Questionnaire of Female Sexuality) McCoy N., Matyas 

J., 1996
• MSI-R (Marital Satisfaction Inventory) Douglas K. Snyder, Ph.D., 1997
• SAI-2 (Sexual Addiction Inventory) Avenia F., 2004
• SBI (Sexual Behavior Inventory) Bentler P.M., 1968
• SESII-W (Sexual Excitation/Sexual Inhibition Inventory for Women) 

Cynthia A. Graham, Stephanie A. Sanders, Robin R. Milhausen, 2005
• SSS-W (Sexual satisfaction scale and discomfort in women) Meston CM, 

Trapnell P., 2005
• TSS (patient and partner Treatment Satisfaction Score) M.  Kubin, 

E. Trudeau, K. Gondek, E. Seignobos, AR Fugl-Meyer, 2004

 7. HIV—The WHOQOL-HIV has been developed from an extensive test of 115 
questions, plus the WHOQOL-100 in 10 centres around the world. These ques-
tions represent the finalised version of the WHOQOL-HIV to be used for 
field trials.

 8. Osteoarthritis—HAQ II (Health Assessment Questionnaire II) and 
HAQ-Questionnaire

 9. Premature ovarian failure—SF-36
 10. Chronic Migraine—MIDAS Questionnaire
 11. Type 1 and type 2 diabetes mellitus: differences, diagnosis, and treatments—

Parent Report for Children (ages 8–12 Years) and Hypoglycemia Fear Survey II 
Questionnaire

 12. Eating disorders—EPSI
 13. Cancers of the female genital tract—FACT—version 4
 14. Male Sexual Pain and Chronic Prostatitis—NIH-Chronic Prostatitis 

Symptom Index (NIH-CPSI)
 15. Down Syndrome—The Adaptive Behaviour Dementia Questionnaire (ABDQ)
 16. Endometriosis and Fertility—CDC HRQOL -14
 17. Benign Prostatic Hypertrophy BECK II and BDI-II
 18. Interstitial Cystitis/Bladder Pain Syndrome—Pelvic Pain and Urgency/

Frequency Patient Symptom Scale (PUF Scale)
 19. Hashimoto Thyroiditis—european health questionnaire (EQ-5D)
 20. The Chronic Thyroid Diseases—Ryff’s Psychological Well-Being Scales 

(PWB); ThyDQoL Questionnaire
 21. HYPOGONADISM—Medical Outcomes Study Questionnaire Short Form 36 

Health Survey (SF-36)
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 22. Psoriasis in adolescents and adults—Psoriasis Area and Severity Index 
(PASI) Worksheet

 23. Main Medical Characteristics of Osteoporosis—Quality of Life Questionnaire 
(Qualeffo-41)

 24. Parkinson—Montgomery Depression Rating Scale (MADRS)
 25. Persistent Depressive Disorder (Dysthymia) and Recurrent Unipolar 

Major Depressive Disorder—SSS “Sexual Satisfaction Scale” (1975) 
M.P. Whitley, S.B. Poulsen—University of Washington School of Nursing

 26. Vascular and Degenerative Retinal Disease—National Eye Institute Visual 
Functioning Questionnaire 25 (VFQ-25 version 2000)

 27. Crohn’s Disease—Crohn’s disease activity index (CDAI)—State-Trait Anxiety 
for Adults STAI form Y-1 and Y-2

 28. Osteoarthritis—The Western Ontario and Mcmaster Universities Osteoarthritis 
Index (WOMAC)

 29. Multiple Sclerosis—SF 36 Questionnaire
 30. Prostate cancer and radiotherapy—EPIC Questionnaire (The Saskatchewan 

Prostate Assessment Pathway has been developed to support patients and their 
families in the diagnosis and treatment of prostate cancer.)

 31. Male Infertility—DASS 21
 32. Klinefelter—Self-Assessment Manikin (SAM) (Margaret M.  Bradley, Peter 

J.  Lang, Measuring emotion: The self-assessment manikin and the semantic 
differential, Journal of Behavior Therapy and Experimental Psychiatry, 25, 
Issue 1,1994, 49–59)
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