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Chapter 1
Physiology of Skin: Gender-Based
Differences

Pallavi Ailawadi

1.1 Introduction

The skin, also known as the integument, is the largest organ in the body, covering its
entire outer surface and serves as a first-order physical and immunological barrier
against the environment.

The functions of skin include thermoregulation and protection against ultraviolet
(UV) light, microorganisms, toxins, and mechanical trauma. It also functions in
immunologic surveillance, sensory perception (pain, temperature, touch, and deep
pressure), control of insensible fluid loss, endocrine activity (vitamin D produc-
tion), and homeostasis.

The skin is also a highly dynamic and adaptive organ, with different composition
and specialized functions at different body sites. It is intricately connected to the
functioning of the body, and it acts as a mirror to the internal characteristics. Also,
genetic and hormonal factors affect the structure and function of the skin, and these
gender-based differences between women and men are reflected in the skin. Further,
exogenous and environmental factors affect the skin. It is imperative for dermatolo-
gists to have a working knowledge about all these for a better understanding of
pathogenesis of diseases and finding more effective therapies in different gender-
linked disorders as well as to provide appropriate cosmetic treatments.

In this chapter, we discuss the various gender-linked anatomical, physiological,
and biochemical differences between skin in men and women and focus on skin
changes in females at puberty.

P. Ailawadi (<)
Skinacea Clinic, Faridabad, Haryana, India
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1.2 Hormonal Influence on Skin

Through the initial years of life, the physiological properties of skin seem equal in
both genders, whereas with the beginning of puberty the differences become appar-
ent. One of the fundamental differences in the skin of men and women is in the
metabolism as well as response to sex hormones. Testosterone, estrogen, and pro-
gesterone are present at birth, levels increase during puberty and determine the sec-
ondary sexual characteristics of the individual. Beyond sexual functions, they also
exert many physiological and pathological effects on skin. Majorly, the circulating
androgens are produced by testis, ovaries, and adrenal glands, but skin is also an
important peripheral steroidogenic organ and has the capability to produce andro-
gens both de novo from cholesterol and using adrenal precursors, like dehydroepi-
androsterone (DHEA), through own enzymatic activities. In the sebocytes, sweat
glands, and dermal papilla cells, testosterone is converted to dihydrotestosterone
(DHT) by 5-alpha reductase enzyme. The tissue effects of androgens are mediated
through binding to the androgen receptor (AR), which is an X-chromosome-
encoded, ligand-activated, intracellular receptor and is present in epidermal and fol-
licular keratinocytes, melanocytes, sweat gland cells, sebocytes, dermal papilla
cells, dermal fibroblasts, and endothelial cells. Both testosterone and DHT can bind
to AR, but DHT has tenfold higher affinity to AR compared to testosterone These
enzymes, as well as the AR, have a differential expression and distribution through-
out the skin in both sexes and this regulates the effects of androgens on the skin,
including hair growth, sebum production, wound healing, and cutaneous barrier
function. Any changes/polymorphisms in the levels of enzymes/AR which confer
enhanced responsiveness have important implications in the development of hyper-
androgenism and skin diseases including seborrhoea, acne, androgenetic alopecia,
and hirsutism.

Additional, in women, aromatase enzyme converts testosterone to estradiol in
the skin and apart from the abovementioned androgenic actions, these also play a
role in skin aging, pigmentation, and skin cancer. Interestingly, progesterone has not
been found to play a role in the pathogenesis of skin disorders [1].

The skin also responds differently to nonsexual hormones in both sexes. Men
have higher levels of urinary cortisol than women, which might be due to higher
stress levels in men. Increased levels of cortisol may account for delayed skin heal-
ing, and this coupled with higher sun exposure in men and the resulting UV induced
immune-suppression makes men more prone to skin cancers [2].

1.3 Facial and Body Hair

Facial and body hair have important cultural, psychological, and behavioral effects
in both men and women. The distribution of hair over body is different in both gen-
ders, determined mainly by the effect of androgens and also the racial and genetic
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factors. The androgenic effect on hair growth varies according to body site. At
puberty, vellus hair on the face is transformed to terminal hair on the face, scalp,
beard, axilla, and pubic area, and opposite effect happens on the scalp while no
effect is seen on the eyelashes. However, in females, higher serum levels of testos-
terone in masculinizing syndromes can cause facial hirsutism and female pattern
hair loss and cause significant psychologic distress. The hair in women is denser and
the percentage of telogen hair is lower as compared to men [3].

1.4 Skin Thickness and Elasticity

The dermis contains ground substance and elastic fibers, which contribute to the
thickness of skin. At all ages, men have thicker skin and difference varies with ana-
tomical site, being up to 20% on the forearm [4]. The skin thickness changes over
the lifetime of the individual; while one study reports reduction in skin thickness in
both sexes starting at the age of 45, other authors report linear decrease in skin
thickness with age in men starting at the age of 20 years [5], whereas in women, it
seems to remain constant until the age of 50 years, and then starts decreasing [4]. It
has also been reported that the weight of hydroxyl-proline/mm [2] in skin decreases
linearly with age at the same rate in both sexes by about 1% per year throughout
adult life [4]. As this is indicative of collagen loss, it may also be the reason for skin
thinning with age.

Skin elasticity, measured by a twistometer, does not differ between the sexes, but
it increased only in women after hydration. As hydration softens the stratum cor-
neum, the difference in dermal thickness expresses itself as a difference in extensi-
bility and thinner dermis in women allows a rapid extensibility of the skin. With
age, elasticity decreases sharply after the age of 35 in both sexes [5].

Estrogen and other androgens play a role in wound healing and concurrently,
women at all ages have faster rates of re-epithelization and wound healing as com-
pared to men. There is no gender-based difference for epidermal properties like
daily shedding of the outer sheet of stratum corneum, transepidermal water loss, and
barrier function [6].

1.5 Sebum

Androgenic stimulation leads to an increase in size and secretory activity of seba-
ceous glands. Across various studies among Caucasian [6] as well as Korean men
[7], it has been reported that men have higher sebum production and larger pore
size, with average values for sebum secretion being significantly higher in men than
in women in the age group of 20 to over 69 years, but not for range 15 to 19 years.
Interestingly, in women, there is a significant decrease in sebum output in the 50 to
70 age range, probably a result of decreased ovarian activity, whereas the secretion
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in men remains unaltered, making the difference in sebaceous gland activity more
apparent [7]. Excess sebum is associated with undesirable aesthetic phenomena like
pore enlargement and pathological phenomena such as acne.

1.6 Sweat

Sweat can be produced by eccrine glands, which are present as well as active since
birth, and also apocrine sweat glands, which become functional around puberty. The
hormonal control might be involved only in the maturation of apocrine glands but
not in maintaining their function, as it has been seen that gonadectomy of adults
does not affect the latter. Sweat is odorless and subsequent bacterial action is neces-
sary for odor production. Men and women have different microflora, and sweat in
men has been found to be more odorous. Upon physical exercise, males sweat at a
larger rate, about 30—40% more than females (800 ml/h versus 450 ml/h), and cor-
rection for body surface does not suppress the difference [8]. With increasing age,
there is marked reduction in sweating activity and the body temperature threshold
for the onset of sweating increased by nearly one half degree Celsius in both men
and women older than 70 years, more pronounced in aged females [9].

1.7 Surface pH

The gender and sex hormones have generally not been found to exert (or have only
minor) effects on skin surface pH. However, sweat, sebum, and microflora may
influence the acidity of the skin and perhaps, due to the abovementioned gender-
linked differences, the surface pH may vary in men and women. In the study by
Luebberding et al., skin pH was highest in the cheeks in both sexes and female
forehead and male hand had the lowest pH and except for a few areas, the pH value
of female subjects was always >5, higher than that of the men [10]. This may be
attributed to the increased levels of acidifying substances like free fatty acids, gen-
erated by sebaceous gland lipases, and lactic acid derived from the eccrine gland,
both being raised in men due to higher sebum and sweat rates than women. With
regard to age, an increasing trend in pH value was only seen in men [10]. Further,
the pH of skin in women may also be influenced by the use of cosmetics.

1.8 Skin Tone

Skin color is modulated by melanin, hemoglobin, and other pigments like carotene.
Although no gender-based difference has been reported for melanocyte distribution,
women have been found to have a lighter skin color as compared to men, who have
darker and less reflective complexion as compared to women in their individual
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ethnic groups [11]. This could be due to various reasons including a more vascular-
ized upper dermis, melanin, and presence of facial hair as well as higher sun expo-
sure in men. Further, men have a higher skin melanin index, increased facultative
pigmentation is noted after sun exposure, and they retain it for longer time and
women’s skin lightens faster than men’s skin [12]. Hormones could be playing a
role because these changes arise during puberty and also increase with age and in
general, both sexes darken as age increases. In addition, skin in women is more
homogenous in color than in men; reflectance spectrophotometry has shown that
regional variations in color are smaller in women than in men [12].

1.9 Muscle Mass and Body Fat

Men have more lean body mass and less fat, which contributes to the external
appearance of the face and the body. The rate of muscle protein synthesis is identi-
cal in young women and men, and reduces by 30% in elderly women [13]. Larger
muscle mass and higher rates of protein synthesis in men have long been attributed
to higher levels of testosterone.

Apart from the muscle mass, difference in body fat also contributes to the visual
differences between men and women. Women have larger amounts of subcutaneous
fat and store more fat in the gluteal-femoral region, whereas men store more fat in
the visceral depot and various studies have documented larger body mass index,
waist circumference, hip circumference, and waist-to-hip ratio in boys as compared
to girls [14].

Further, age-related muscle atrophy and modifications of fat affect facial charac-
teristics of both sexes. In elderly women, perioral wrinkles and sagging chin are
common, whereas aging men show deep expression wrinkles. The perceived age of
men and women is also variable, as shown in studies where men have been found to
appear 0.37 years older than their age and women 0.54 years younger [15].

Additionally, another hormone called as leptin regulates energy intake and
energy expenditure, control of appetite and metabolism, and the potential accumu-
lation of fat in the body. Gender-based differences in serum levels of leptin have
been noted, being higher in fasting women than in men. Also, leptin correlates posi-
tively with bioavailable estrogen in postmenopausal women, and negatively with
total or bioavailable testosterone in men [ 16]. Fat oxidation at rest and catecholamine-
mediated free fatty acid release from the leg and from subcutaneous tissue in the
upper body are larger in men than in women [17].

1.10 Cutaneous Vasculature

Hormonal factors affect the blood flow in the skin and gender-based differences
were found during the reproductive years. The influence of female sex hormones
has also been seen in vasospastic diseases, such as Raynaud’s phenomenon; it is
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more common in women, more prevalent in reproductive years, and improves dur-
ing pregnancy.

The effect of sex hormones on the blood vessel wall, or indirect systemic action
is further elicited by the cyclic variation during the menstrual cycle. Basal flow is
lowest in the luteal phase, highest in the preovulatory phase. Estrogens influence the
sympathetic nervous system, inducing an upregulation of vasoconstrictive alpha
adrenoceptors, leading to a reduction of basal cutaneous blood flow in women as
compared to men. Further, these differences exist only in young women and not in
postmenopausal women over 50 years [18].

Thermal variations in vasculature also show a gender-based difference. Local
heating induces vasodilatation at a lower skin temperature in women but no differ-
ence was noted between men and women in the maximum skin blood flow follow-
ing heating of the skin. On the other hand, there was a prolonged vasoconstriction
response to cooling in young women as compared to men [19]. The cutaneous blood
flow response to topical and intradermal administration of histamine was compara-
ble in men and women, which indicates that there are no functional gender-linked
differences in skin microvascular response to histamine [20].

The oxygen pressure at the skin surface is mainly determined by changes in skin
blood flow and significantly higher levels of transcutaneous oxygen pressure were
noted in women, which might be due to thinner epidermis in women [21].

1.11 Skin Sensorial Properties

It has been seen that men and women have different response to tactile and sensory
stimuli. Men have less sensitivity to pain and temperature extremes whereas women
are less sensitive to cold in winters [22, 23]. Women were more sensitive to small
temperature changes and to pain caused by either heat or cold [23]. Further, lower
threshold of pricking pain sensation in the forearms of women was noted but pres-
sure threshold was lower in women than in men on the palm and on the sole, but not
on the forearm [24]. These differences can possibly be explained by the differences
in skin thickness, blood flow, and in the neural structure/function in both sexes.

1.12 Response to Exogenous Triggers

The incidence of irritant dermatitis is higher in women than in men, which may be
attributed to occupational factors causing more exposure, whereas experimental
irritant dermatitis does not differ between men and women [25].
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1.13 Immune System and Skin Cancer

The immunology of skin is different in both sexes, making men more susceptible to
bacterial and viral infections and women more prone to autoimmune and inflamma-
tory diseases. Also, men are more prone to skin cancer, with squamous cell carcino-
mas and melanoma being twice more common in older men [2, 26]. The prevalence
of melanoma is 1.72% in men and only 1.22% in women, and twofold high rates of
death from melanoma have been seen in men compared to women [2]. The differ-
ences in cancer incidence and prevalence in men can be possibly explained by the
UV- and stress-induced immune-suppression in human skin and are higher in men
due to occupational and social responsibilities. Psychological stress has also been
shown to impair the immune response associated with contact hypersensitivity and
delayed-type hypersensitivity, and the high level of urinary cortisol found in men
might be an indicator of higher psychological stress in men [27]. These two factors
might account for the greater occurrence of skin cancer in men.

1.14 Cosmetic and Dermatological Implications
of Gender-Based Differences in Skin

The study of differences in skin of both sexes helps in improving understanding of
not just dermatological disease and their treatment but also in development of cos-
metic treatments for antiaging, skin repair, and overall health. Since hormones play
an important role in the physiology of skin, various cosmetic and dermatological
treatments work by modulating their binding to skin androgen receptors, especially
important in treatment of hair and sebaceous gland disorders. Through this approach,
reduction of sebum production in the glands could be used in treating excess oil,
acne, and to control pore size, which is known to be larger in men. Similarly, anti-
androgen treatments are used in treatment of androgenic alopecia in men and hirsut-
ism in women. But these disorders are generally due to a complex interplay of
multiple factors and do not always respond expectedly to hormonal treatments, thus
demanding more understanding and research into their pathogenesis. When it comes
to facial and body hair removal, methods for the same are different in both sexes and
indeed, learning about the skin types and responses in men and women might lead
to better pre- and post-shave/wax treatments and development of appropriate
approaches to ease the associated discomforts with hair removal, such as redness,
dryness, ingrown hairs, and hyper-reactivity.

Since excess sweating is associated with a social stigma, a deeper understanding
of male perspiration, its role in cooling the body, may result in better gender-specific
cosmetic preparations. The different level of sebum/sweat on the surface of the skin
as well as differences in tactile and sensory perception in both sexes might influence
the way men perceive the sensations associated with the topical application of prod-
ucts. A sound knowledge of these differences allows development of appropriate



10 P. Ailawadi

formulations for men and women, which take into account the rates of absorption
and of penetration, as well as the residual after-feel.

The skin tone is also different in both sexes and depends on factors like melanin
and hemoglobin. Development of gender-specific treatments for skin lightening,
pigmentary disorders as well as for skin redness, broken capillaries, and rosacea
will benefit from future learning about microcirculatory properties and control of
melanin synthesis in men and women. Since the immunology and lifestyle/job fac-
tors make men more prone to skin cancer, it is imperative to study about broad-
spectrum UVA and UVB protection in men and development of sun protection
measures. Further, the process of aging and the factors associated with it are differ-
ent in both sexes, and a better understanding of this can lead to development of
gender-specific measures, thus leading to better compliance and results.

1.15 Skin Changes in Females at Puberty

Puberty is the period of life that leads to adulthood through various physical, physi-
ological, and psychologic changes. The onset of puberty is announced by the
appearance of secondary sexual characteristics, gonadal maturation, and through
this process, children metamorphose into reproductively mature adolescents. A
sound knowledge of the process of puberty is especially salient for understanding
and treating the adolescent skin for various associated dermatoses as well as to cater
to the immense physical and psychosocial demands of this subset of patients.

1.16 Hormonal Control of Puberty

The hypothalamic-pituitary-gonadal axis is fully active during the fetal and neona-
tal period, enters a resting phase through childhood, and is reactivated at the time of
puberty to induce sexual maturation and subsequent fertility. The onset of puberty
is initiated by pulsatile secretion of gonadotropin-releasing hormone (GnRH) from
the hypothalamus and subsequent release of the gonadotropins LH (luteinizing hor-
mone) and FSH (follicle-stimulating hormone), and the sex steroids (estradiol and/
or testosterone), which bring about the changes of puberty, both external (secondary
sexual characteristics) and internal (gonadal maturation) along with increase in
height, weight, and accompanying psychological and behavioral changes. Estradiol
is the main hormone in females influencing the breast and genitals, and promotes
uterine maturation and fat deposition in typical female contour. The development of
axillary and pubic hair, a process termed pubarche, is brought about by adrenal
androgen production (dehydroepiandrosterone sulfate, DHEA), a physiological
event termed as adrenarche. This is dependent on pituitary ACTH production and is
independent of the hypothalamic-pituitary-gonadal axis [28].
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1.17 Onset of Puberty in Girls

Although there is some physiological variation, the sequence of events during
puberty usually happens over 3—4 years. The age at puberty onset varies greatly
across different ethnic populations, and between the individual and both sexes. The
onset of puberty begins at a younger age in girls than boys. The development of
breast buds at thelarche is one of the earliest signs of puberty in girls and ranged
from age 9.96 + 1.82 years in white North American girls, 8.87 = 1.93 years in
African American girls, and 10.8 years in Indian girls. Pubic hair growth begins at
around age 9. These features evolve through adolescence and are rated into 5 stages
according to Tanner’s criteria, designated as Tanner stages B1 through B5 for breast
development and PH1 through PH6 for pubic hair growth. The average age at men-
arche is 13 years, ranging from 12 to 13.4 years in Indian girls and it is regarded as
the final marker of puberty. In girls with late initiation of puberty, there can be a
decrease in the interval between thelarche and menarche [29, 30].

Genetic factors account for most of the inter-individual variations in pubertal
timing; association of timing is strongest between mothers and daughters. Early
onset of puberty has been documented in girls who are obese and overweight and
girls are more likely to have idiopathic central precocious puberty. Environmental
factors are clearly important as well; puberty gets delayed at higher altitudes and in
undernourished children [30].

1.18 Skin Changes in Puberty

It is said that the skin is the largest nonreproductive target acted upon by estrogens
and androgens. Sebaceous glands are androgen dependent and respond dramatically
to testosterone, during puberty leading to increased sebum production, which can
result in noticeably oilier skin. The impact that estrogen has on sebocytes is still
unclear but it has been demonstrated that estrogen suppresses levels of sebum pro-
duction and gland activation, particularly at high doses [31].

The apocrine glands are present at birth in the axillae, genital organs, anus, and
nipples. These are androgen-dependent glands and their size and activity increase
during puberty. The role of apocrine glands in humans is unclear. The secretions of
apocrine glands are degraded by bacteria on the surface of the skin, resulting in an
unpleasant body odor. Probably they play a role of pheromones and sexual attrac-
tants. During puberty, there are multiple factors associated with excessive sweating
or hyperhidrosis. It does have an emotional basis, but can also be related with hor-
monal disturbances, characteristic of this period, and can also accompany improper
diet consisting of warm and hot meals and drinks.

Estrogen plays a prominent role in overall skin health. Estrogen is associated
with increased collagen production leading to skin thickness, increased extracellu-
lar hyaluronic acid which results in an increased hydration eventually leading to
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tissue water retention and turgescence. It also contributes to faster wound healing
and improved barrier function. Progesterone effects on the skin are less firmly
established [32].

1.18.1 Skin Pigmentation

Polygenically determined constitutive pigmentation reveals differences between the
two genders, beginning at the onset of puberty. The role of sex hormones in the
process of melanogenesis is well known and expectedly, adrenarche and gonad-
arche lead to higher skin and hair pigmentation in children during prepubertal and
early pubertal age. Despite this, the skin becomes lighter during puberty, this effect
being more in girls than in boys and reasons for this are not well known and cannot
be explained by the influence of testosterone and estrogens, as these have the oppo-
site effect on pigmentation. In fact, it has been suggested that increased constitutive
skin pigmentation is one of the earliest morphological signs of puberty [33]. In a
study on the differences in both sexes in the pigmentation on the medial side of the
arm during the stages of puberty, it was found that at the early stage, girls tend to be
darker than boys, similar pigmentation at the middle stage, while girls have a sig-
nificantly lighter skin color at the late stage [33].

1.18.2 Hair Distribution

Before puberty, terminal hair is limited to the scalp, eyelashes, and eyebrows.
Following puberty, due to increase in androgen levels, vellus hair transform to ter-
minal hair at various sites on the face and body, starting in the pubic regions. The
first pubic hair is sparse, long, lightly pigmented, and almost straight. Gradually, it
becomes darker, coarser, curled, and extends in area to form an inverse triangle.
Axillary hair first appears approximately 2 years after the start of pubic hair growth.
The development of terminal hair continues in regular sequence on other areas
including the legs, thighs, forearms, abdomen, buttocks, back, arms, and shoulders.
Interestingly, androgens do not affect all hairs equally as during this phase, scalp
hair begins to reduce whereas the eyebrows remain essentially unchanged.

1.18.3 Skin Microbiome

The microbiome refers to natural flora, microorganisms that are normally resident
on skin and these also undergo a change during puberty. In one study, it was observed
that a variety of bacteria, including Streptococcus and Gram-negatives like
Moraxella, Haemophilus, and Neisseria, dominated the microbiomes of Tanner
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stage 1 children. During puberty, there is a shift in the microbiome leading to a
reduction in the abovementioned species and dominated by lipophilic bacteria,
including Propionibacterium, Corynebacterium, and Turicella, that are associated
with sebaceous skin region of Tanner stage 5 individuals [34].

This could be explained by increased epidermal lipids resulting from androgen-
stimulated increased sebaceous gland activity during puberty. The higher sebum
concentration favors growth of lipophilic bacteria and the metabolism of skin lipids
by these bacteria reduces skin pH, which inhibits staphylococcal and streptococcal
species. Additionally, other pubertal skin changes like increased apocrine gland
activity and increased density and thickness of body hair also contribute to the shifts
in microbiome. Also, immature immune system in children may permit the coloni-
zation and growth of a wider range of bacteria whereas with growing age, immunol-
ogy of skin matures and reduces the flora.

1.19 Dermatological Problems Associated with Puberty

Puberty is an important time in the life of an individual, not just because of the
physical, social, and emotional changes but also because of certain disorders related
to the hormonal and immunological alterations that happen over this time. The com-
mon dermatological problems of adolescence are majorly related to fluctuations in
hormone levels, mainly androgens, and increase in their levels can herald the start
of genetically programmed familial androgen-dependent disorders. Androgen-
dependent hair disorders—hirsutism in women and androgenetic alopecia in both
sexes—cause significant psychological distress. Increased size of sebaceous glands
and overproduction of sebum lead to oily skin, clogged pores, enlarged pore size
and acne as well as seborrheic dermatitis. In fact, acne vulgaris is the most com-
monly diagnosed dermatosis in patients in the age group of 11 and 30 years. It is
believed to affect about 80% of persons in this age group or even 100% of young
people, taking into account lesions of low severity. The hormonal and emotional
upheavals of puberty can also lead to excessive sweating, known as hyperhidrosis.
It can also be caused due to improper diet consisting of warm and hot meals and
drinks. The change in the microbial flora of the axillary area could affect the eccrine
and apocrine secretions in this area, leading to malodorous sweat, a problem called
as bromhidrosis. Other disorders related to apocrine glands including Hidradenitis
suppurativa and Fox-Fordyce disease also appear around this age group. Further,
certain nevi have androgen receptors and may respond to changes during puberty,
including increase in size and pigmentation in congenital melanocytic nevi and
prominent terminal hairs may form within them. Nevus sebaceous becomes more
prominent with thicker and nodular surface. A nevus like the Becker nevus may
appear for the first time during this age. Although a lot is known about these derma-
toses, there are still a lot of gaps and gaining a deeper understanding of the patho-
genesis of these disorders will lead to development of much more effective treatment
strategies.
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Chapter 2 “m
Pregnancy-Specific Dermatoses

updates

Suruchi Vohra and Mark Jean-Aan Koh

The pregnancy dermatoses are a group of heterogeneous inflammatory skin disor-
ders which manifest primarily during pregnancy and/or in the immediate 6-week
postpartum period. In 2006, Ambros-Rudolf CM et al. proposed a simplified and
logical classification (Table 2.1) [1-3]. Before diagnosis of a dermatoses of

Table 2.1 Classification of the specific dermatoses of pregnancy

Pregnancy-specific dermatoses Synonyms

1. Pemphigoid gestationis Herpes gestationis
Gestational pemphigoid

2. Polymorphic eruption of pregnancy | Pruritic urticarial papules and plaques of pregnancy
(PUPPP)

Toxic erythema of pregnancy

Toxemic rash of pregnancy

Late-onset prurigo of pregnancy

Erythema multiforme of pregnancy

3. Atopic eruption of pregnancy Prurigo of pregnancy

Pruritic folliculitis of pregnancy
Prurigo gestationis

Early-onset prurigo of pregnancy
Papular dermatitis of pregnancy
Eczema in pregnancy

4. Intrahepatic cholestasis of Cholestasis of pregnancy
pregnancy Pruritus/prurigo gravidarum
Icterus gravidarum
Obstetric cholestasis
Jaundice of pregnancy
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pregnancy is reached, the clinician needs to exclude other non-pregnancy-related
dermatological conditions.

2.1 Atopic Eruption of Pregnancy

Synonym: Prurigo of pregnancy, Pruritic folliculitis of pregnancy, Prurigo gestatio-
nis, Early-onset prurigo of pregnancy, Papular dermatitis of pregnancy, Eczema in
pregnancy.

2.1.1 Introduction

Atopic eruption of pregnancy (AEP) is an umbrella term that includes either exac-
erbation of already existing atopic dermatitis or other eczemas (20%) or first-ever
onset of eczematous and/or papular eruption during pregnancy in an individual with
strong personal or family history of atopy (80%). It is the most common specific
dermatoses of pregnancy with an incidence between 1 in 50 and 1 in 200 pregnancies.

2.1.2 Etiopathogenesis

Atopic eruption of pregnancy is postulated to be triggered by pregnancy-related
immunological changes. During a normal pregnancy, to avoid fetal rejection, there
is reduced cell-mediated immunity and decreased Thl cytokines (e.g., IL-2, IL-12,
IFN-y), with dominant humoral immunity and increased Th2 cytokine production
(e.g., IL-4 and IL-10). This imbalance leads to an immune response skewed towards
the Th2 pathway, leading to the appearance of the clinical features of atopic erup-
tion in an atopic individual.

2.1.3 Clinical Features

Atopic eruption of pregnancy and polymorphic eruption of pregnancy can be dif-
ferentiated clinically by the onset and morphology of rash. The onset of AEP is
commonly early during the first trimester and the morphology of rash is either
papular or eczematous, and unassociated with the striae gravidarum. Two-thirds of
the patients present with an eczematous rash over typical atopic sites like the face,
neck, and flexures of extremities known as the E-type of AEP (Fig. 2.1) [4]. The
remaining one-third of patients present with small red papules and/or prurigo
nodularis-like lesions scattered on the trunk and limbs known as the P-type of AEP
(Figs. 2.2, 2.3 and 2.4) [4]. In some patients, the papules can be folliculocentric
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Fig. 2.1 Eczematous rash
on the back and buttocks of
a patient with atopic
eruption of pregnancy

Fig. 2.2 Multiple
excoriated, scaly,
erythematous-to-
hyperpigmented papules
on the back, arms, and
buttocks of a patient with
atopic eruption of
pregnancy
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Fig. 2.3 Eczematous
papules and plaques, with
prurigo nodularis-like
lesions on the legs of a
patient with atopic eruption
of pregnancy

resembling steroid-induced acne or pityrosporum folliculitis. The background skin
is invariably xerotic. There is no associated poor fetal outcome except for the
increased risk of development of atopic dermatitis in the infant. Recurrence in sub-
sequent pregnancies is common.

2.1.4 Pathology

The histopathological features are that of a spongiotic dermatitis and include vari-
able hyperkeratosis and focal parakeratosis, acanthosis, spongiosis, and a dermal
infiltrate composed of lymphocytes, histiocytes, and scattered eosinophils.
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Fig. 2.4 Multiple
excoriated, prurigo
nodularis-like papules and
nodules on the legs of a
patient with atopic eruption
of pregnancy

Laboratory findings are normal except for raised serum Ig E levels in 70% of cases
[2]. Immunofluorescence studies are negative. Microbiological swab culture tests
for bacteria and fungus can be sent if there is a follicular-based papule or a pustule
to exclude infective causes.

2.1.5 Treatment

Treatment for atopic eruption of pregnancy is similar to treatment for eczema.
Gentle skin care consisting of a tepid bath, use of soap-free cleansers or soap sub-
stitutes, and regular application of emollients is the cornerstone for management.
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Patients will also benefit from topical corticosteroids, topical anti-itch formulations,
and first-generation oral antihistamines, e.g., chlorpheniramine. A short course of
oral corticosteroids may be considered in severe cases. Narrowband UVB can be
considered as additional treatment in those with moderate or severe disease with
suboptimal response to topicals.

2.2 Polymorphic Eruption of Pregnancy

Synonyms: Pruritic urticarial papules and plaques of pregnancy (PUPPP), Toxic
erythema of pregnancy, Toxemic rash of pregnancy, Late-onset prurigo of preg-
nancy, Erythema multiforme of pregnancy.

2.2.1 Introduction

Polymorphic eruption of pregnancy (PEP) is a common benign self-limiting inflam-
matory dermatosis of pregnancy. The incidence is approximately between 1 in 160
and 1 in 250 pregnancies. There is no HLA association.

2.2.2 Etiopathogenesis

The etiopathogenesis is uncertain. The literature has shown a link to increased
maternal weight gain and multigestational pregnancies. It has been postulated that
sudden overstretching of the abdomen leads to connective tissue damage triggering
an inflammatory response that manifests clinically as urticarial rash beginning
within the striae distensae [5]. Some theories also postulate the role of increased
levels of progesterone during multiple pregnancies leading to aggravated inflamma-
tory response at the tissue level [5].

2.2.3 Clinical Features

Polymorphic eruption of pregnancy predominantly affects primigravidas generally
during their third trimester (85%) or in their immediate postpartum period (15%)
[2]. The eruption typically begins with intensely itchy urticarial papules and plaques
along the striae distensae (Fig. 2.5) with classical “periumbilical sparing.” It then
spreads in a few days to the rest of the trunk, buttocks, and proximal extremities
(Figs. 2.6 and 2.7) with sparing of the face, neck, palms, and soles. The eruption
often evolves to become polymorphous, consisting of erythematous macules, tiny
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Fig. 2.5 Urticated plaques
affecting the striae of a
patient with polymorphic
eruption of pregnancy

Fig. 2.6 Confluent
urticated plaques on the
legs of the patient with
polymorphic eruption of
pregnancy

Fig. 2.7 Urticated plaques
on the arms of a patient
with polymorphic eruption
of pregnancy
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vesicles, eczematous plaques, or atypical targets. It generally subsides spontane-
ously in 4 to 6 weeks or soon after delivery without leaving behind any sequalae [4].
There is no associated fetal morbidity and recurrences are not common, except for
multigestational pregnancies.

2.2.4 Pathology

The diagnosis of PEP is clinical, and skin biopsy is not routinely required.
Histopathology is nonspecific and varies with various stages of clinical eruption.
The skin biopsy findings consist of patchy parakeratosis, varying degrees of acan-
thosis, spongiosis, superficial to mid-dermal edema, and perivascular lymphocytic
infiltrate with variable number of eosinophils and neutrophils [2, 5]. Direct immu-
nofluorescence, indirect immunofluorescence, and routine biochemistry are essen-
tially normal.

2.2.5 Treatment

The management of PEP is mainly for symptomatic relief. Most of the patients do
well with the combination of topical corticosteroids, emollients, and oral antihista-
mines. In a small subset of patients with more severe and generalized disease, a
short course of oral corticosteroids for 1 to 2 weeks is usually very effective.

2.3 Intrahepatic Cholestasis of Pregnancy

Synonym: Cholestasis of pregnancy, Pruritus/prurigo gravidarum, Icterus gravi-
darum, Obstetric cholestasis, Jaundice of pregnancy.

2.3.1 Introduction

Intrahepatic cholestasis of pregnancy (ICP) is a rare pregnancy-specific dermatosis
associated with a risk of poor fetal outcome in some cases. Early recognition and
treatment are important to reduce fetal mortality and morbidity. There is a geo-
graphic and racial predisposition with the highest prevalence seen in South American
Araucanian Indian women [2]. There is a positive family history in approximately
50% of affected individuals. There is a higher prevalence in twin pregnancies and
after in vitro fertilization [5].
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2.3.2 Etiopathogenesis

The etiopathogenesis of ICP is complex. The familial clustering suggests a genetic pre-
dilection. The key pathology is a defect in the excretion of bile acids, leading to
increased serum levels. Raised serum levels of bile acids induce intractable pruritus in
the mother and as these bile acids cross the placenta, may have deleterious effects on the
fetus due to acute placental anoxia and cardiac depression [4]. The reason for this defect
is a complex interplay between hormonal, environmental, and genetic factors. Recently,
pathogenic variants in ABCB4 gene encoding a protein necessary for bile acid excretion
have been detected in some cases of ICP [4]. Other factors which have been shown to
play a role are hepatitis B and hepatitis C infections, decreased serum levels of sele-
nium, and cholestatic effects of estrogen and progesterone metabolites [2, 5].

2.3.3 Clinical Features

Patients with ICP typically present with sudden onset of severe pruritus often during
their last trimester. The itch typically starts on the palms and soles and becomes
generalized. There are no primary skin lesions. The cutaneous findings are mainly
secondary to scratching which can range from minor excoriations (Fig. 2.8) to

Fig. 2.8 Scratch marks
and “prurigo-like” lesions
on the back of a patient
with intrahepatic
cholestasis of pregnancy




26 S. Vohra and M. J.-A. Koh

Fig. 2.9 “Prurigo-like”
lesions in linear
configuration on the legs of
a patient with intrahepatic
cholestasis of pregnancy

severe prurigo nodules in long-standing cases (Fig. 2.9). The skin changes tend to
occur more commonly on the extremities but may affect the buttocks and abdomen.
Patients may experience nonspecific symptoms like malaise, anorexia, and mild
nausea. The prognosis for the mother is generally good. Pruritus may worsen as the
pregnancy advances but classically resolves within a few days of delivery.

Jaundice is not a typical clinical sign of ICP but may be seen in 10% of cases
with severe disease due to associated extrahepatic cholestasis. In such cases, patients
are at increased risk of intra- and postpartum hemorrhage due to malabsorption of
vitamin K [5]. Some may experience dark urine, light-colored stools, and
steatorrhea.

The risk of recurrence of ICP in a subsequent pregnancy is high (40-60%) and
can occur with oral contraceptive use. There is an associated increased risk for pre-
mature birth (20-60%), intrapartum fetal distress (22-33%), and stillbirths (1-2%).
The risk correlates with higher bile acid levels, especially if levels exceed 40 pmol/I.
Close obstetric surveillance and maternal counseling are essential to improve fetal
outcomes.
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2.3.4 Pathology and Investigations

Histopathology of the skin is nonspecific and immunofluorescence studies are typi-
cally negative. The key laboratory finding is raised total serum bile acids
(>11 pmol/l). Liver function test may be normal (~30% of cases) or may show
raised liver enzymes or raised conjugated bilirubin levels, especially in patients with
jaundice. Ultrasonography of the liver and regular monitoring of prothrombin time
are recommended in patients who develop jaundice.

2.3.5 Treatment

The main therapeutic goal is to reduce the serum bile acids and to minimize adverse
fetal outcomes. Oral ursodeoxycholic acid (UCDA) is a naturally occurring hydro-
philic nontoxic bile acid which has been shown to reduce serum bile acids, decrease
the passage of maternal bile acids into the fetal circulation, and improve fetal progno-
sis. It should be started as early as possible, at a dose ~15 mg/kg/day or 1 g/day in 2-3
divided doses and can be stopped at the time of delivery. Although its use in pregnancy
is considered “off-label,” there have been no maternal or fetal adverse effects reported
except for mild diarrhea. A multidisciplinary approach involving a dermatologist,
obstetrician, hepatologist, and pediatrician in the care of patients with ICP is essential.

2.4 Pemphigoid Gestationis

Synonyms: Herpes gestationis, Gestational pemphigoid.

2.4.1 Introduction

Pemphigoid gestationis (PG) is a rare autoimmune bullous disorder associated with
pregnancy. It is the most well-defined dermatoses of pregnancy with known etio-
pathogenesis. The incidence of PG is approximately 1 in 10,000 to 1 in 50,000
pregnancies and has shown a link with HLA-DR3 and -DR4 haplotypes. Rarely, PG
has been reported in association with choriocarcinoma or hydatidiform mole [2].

2.4.2 Etiopathogenesis

Pemphigoid gestation is an autoantibody-mediated disease characterized by the
presence of complement fixing IgG1 antibody against the noncollagenous (NC16A)
domain of BP180 (BPAG 2 or Collagen XVII). It is postulated that an HLA
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mismatch between mother and fetal tissue provokes an autoimmune response that
targets the maternal skin.

2.4.3 Clinical Features

Pemphigoid gestationis most commonly manifests during the second or third tri-
mester of pregnancy with mean onset at 21 weeks. Postpartum onset has been
described in 25% of cases with the majority starting within hours or days of deliv-
ery. The onset is usually abrupt and starts as intensely pruritic urticarial papules and
plaques over the abdomen, classically in a periumbilical distribution. This is fol-
lowed by the development of clustered (herpetiform) vesicles and bullae on an ery-
thematous base and in many instances, the eruption progresses centrifugally to
affect the chest, back, and extremities. The mucous membranes are generally spared.
The disease typically flares at the time of delivery in two-thirds of cases and before
resolving spontaneously in weeks to months following delivery [6]. Scarring is usu-
ally not seen.

The disease can reoccur in subsequent pregnancies with a more severe course. In
approximately 5 to 10% of cases, the neonate may develop a transient and limited
form of a blistering eruption secondary to passive transfer of maternal autoantibod-
ies which generally resolves without any intervention, after a few months when the
maternal autoantibodies are eliminated. Early onset and severe forms of pemphi-
goid gestationis have been associated with increased risk of premature birth and
small for gestational age babies.

2.4.4 Pathology

The histopathology and immunofluorescence findings of pemphigoid gestationis
are similar to bullous pemphigoid. There is a subepidermal blister associated with
an infiltrate of lymphocytes, histiocytes, and many eosinophils. Direct immunofluo-
rescence from perilesional skin will show linear deposition of C3 (100% cases) and
IgG (30% cases) along the basement membrane zone [3]. ELISA can be used in
determining the levels of antibody titers against BP180-NCI16A and this can help
track disease activity and monitor response to therapy.

2.4.5 Treatment

The choice of treatment depends on the severity of the disease. In mild and limited
forms, potent topical corticosteroids with oral antihistamines may be sufficient to
control the disease. However, in severe cases with generalized blistering, oral
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corticosteroids will be required for control of disease. Typically, prednisolone at a
dose of 0.5 mg/kg/day is sufficient in most cases and can be rapidly tapered to a
maintenance dose as soon as blistering is controlled. Rarely, the disease may have a
refractory course requiring oral cyclosporine A or plasmapheresis during pregnancy.

2.5 Pustular Psoriasis of Pregnancy

Synonyms: Impetigo herpetiformis.

2.5.1 Introduction

Although pustular psoriasis of pregnancy (PPP) is not classified as a specific derma-
tosis of pregnancy, we will discuss it briefly as it is common and can have maternal
fetal complications and should be diagnosed and treated early. It is considered a rare
variant of generalized pustular psoriasis which occurs during pregnancy. There may
be a positive personal or family history of psoriasis.

2.5.2 Etiopathogenesis

The etiology is still unknown but hormonal changes during pregnancy are suspected
to play a role. Association with hypocalcemia and hypoparathyroidism has been
suggested, although these findings may not be seen in many cases in clinical prac-
tice [7].

2.5.3 Clinical Features

PPP typically manifests during the late third trimester of pregnancy and mostly
resolves in the postpartum phase. However, there is a high risk of recurrence in
subsequent pregnancies and can persist after pregnancy in some patients. Clinically,
it presents with erythematous plaques studded with sterile pustules typically begin-
ning in the skin folds such as axilla and groin in a bilateral symmetrical distribution.
Sheets of erythema and pustulation rapidly spread to involve the rest of the body
sparing the face, palms, and soles (Figs. 2.10, 2.11 and 2.12). Pustules may come in
waves and resolve with red brown pigmentation and fine desquamation (Fig. 2.13).
These cutaneous lesions are often associated with systemic manifestations includ-
ing high-grade fever, severe malaise, diarrhea, increased white blood cell count, and
raised erythrocyte sedimentation rate (ESR). In severe cases, it can progress to full-
blown erythroderma.
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Fig. 2.10 Discreet
pustules with superficial
sheets of evolving
pustulation and erythema
affecting the abdomen of a
patient with pustular
psoriasis of pregnancy

Fig. 2.11 Sheets of
erythema and pustulation
affecting the lower limbs
of a patient with pustular
psoriasis of pregnancy

S. Vohra and M. J.-A. Koh
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Fig. 2.12 Discreet and
sheets of pustulation and
erythema on the limb of a
patient with pustular
psoriasis of pregnancy

Fig. 2.13 Pustules and
superficial scaling on the
limbs of a patient with
pustular psoriasis of
pregnancy

Severe and extensive forms of PPP can be associated with placental insufficiency,
leading to intrauterine growth restriction, low birth weight, and even stillbirth. Close
fetal monitoring is crucial.
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2.5.4 Pathology

The histopathology findings are the same as pustular psoriasis and are characterized
by epidermal acanthosis, parakeratosis, varying degree of spongiosis, subcorneal
and intraepidermal neutrophilic micro-abscesses (spongiform pustules of Munroe
and Kogoj), and intense edema in the papillary dermis.

2.5.5 Treatment

The first-line treatment for PPP is systemic corticosteroids in the form of oral pred-
nisolone. The dose may range from 20 to 60 mg per day based on disease severity
and it should be continued in the postpartum period and gradually tapered off to
avoid flares. In some corticosteroid refractory cases, there are reports of the use of
other systemic therapies such as cyclosporine and biologics (TNF-alpha inhibitors).
Other traditional systemic therapies for the treatment of psoriasis, like methotrexate
and acitretin, are contraindicated in pregnancy and must be avoided.
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Chapter 3
Skin in Pregnancy

Shital Poojary and Kavya Badireddy

3.1 Physiological Skin Changes in Pregnancy

3.1.1 Introduction

Pregnancy or gravid state is associated with a temporary shift of hormonal, endocri-
nological, immunological, metabolic, and vascular factors leading to multitudinous
systemic and cutaneous changes [1]. Physiological alterations in the skin and its
appendages frequently appear in the early stages of gestation, causing significant
impact on quality of life [2]. It is also imperative to distinguish the physiological
changes from specific pregnancy dermatoses as some of the latter can cause serious
risk to both the mother and the fetus or either of them [3]. Majority of the physio-
logical skin changes resolve after child birth or require only conservative manage-
ment [4]. Early recognition and accurate diagnosis of these changes are thus
essential to improve the outcome in pregnant women while avoiding unnecessary
treatment [5].

3.1.2 Pigmentation

Skin hyperpigmentation is one of the most common physiological changes seen
during pregnancy and is observed in some form and intensity in all pregnant women,
usually in discrete areas or patterns [6]. The new hormonal milieu of pregnancy with
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increased pituitary, ovarian, and placental hormones, i.e., melanocyte-stimulating
hormone, B-endorphins, estrogen, progesterone along with bioactive sphingolipids
enhanced tyrosinase activity is chiefly responsible for stimulating melanin produc-
tion [1, 7]. These physiological pigmentary changes are more marked in skin of
color; the intensity and distribution, however, is largely determined by genetic pre-
disposition, environmental factors, and ultraviolet exposure [2].

Pigment accentuation of normally hyperpigmented anatomic sites is observed in
almost all pregnant women and is among the first manifestations seen in pregnancy.
This accentuated pigmentation is the result of an increase in number and sensitivity
of melanocytes to hormonal stimulation in these regions.

It is most often appreciated in the nipple and areolar region [8] (Fig. 3.1). This
hyperpigmented area gradually enlarges as pregnancy progresses, leading to the
development of a new outer zone of pigmentation which is termed as secondary
areola [9]. Genitals, perineum, axillae, inner thighs, and periumbilical skin also get
affected. Skin folds and intertriginous sites can also become dark and pigmented.

Pigmentation fades postpartum; however, prepregnancy color may not be
attained [1].

Fig. 3.1 Pigmentation of
areola in pregnancy
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Acanthosis nigricans can occur de novo in some pregnant women or there can be
an exacerbation of pre-existing lesions when there is concomitant insulin resistance
or gestational diabetes (Fig. 3.2).

Linea nigra refers to the hyperpigmentation of linea alba, a blended aponeurosis
that runs vertically down the midline of the abdomen from the symphysis pubis to
the xiphisternum with the umbilicus at or below its center [10]. The darkening and
hyperpigmentation is generally more notable below the level of umbilicus; however
it may also extend around and above it [8] (Fig. 3.3). There is frequent displacement
of the umbilicus to the right, and this shift is known as the “ligamentum teres sign”
[10]. Longitudinal melanonychia, benign linear pigmentation of the nail plate, may
affect multiple fingers and/or toenails in pregnancy and is thought to result from the
activation of nail matrix melanocytes. Pigmentation may fade or persist postpartum,
sometimes recurring in following pregnancies. Irregular pigmentation or cuticular
involvement warrants a thorough examination [11].

Fig. 3.2 Acanthosis
nigricans in pregnancy

Fig. 3.3 Linea nigra,
pigmentation of umbilicus
and striae gravidarum
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Pigmentary demarcation lines also known as Futcher’s lines and Voigt’s lines are
sharp physiological lines demarcating areas of hyperpigmentation from normal skin
[12]. Type B pigmentary demarcation lines are seen along the posterior aspect of
lower limbs. They generally appear in the third trimester and regress after delivery
[13]. The hormonal alterations, neurogenic inflammation secondary to trapping of
cutaneous nerves by the enlarging uterus, genetic factors, and differential distribu-
tion of melanocytes on dorsal and ventral sides for better sun protection are possible
factors that are likely to be involved in their development [14].

Freckles and scars that are fairly new also tend to darken during pregnancy.
There are contradictory reports on the enlargement and darkening of melanocytic
nevus in the gestation period and this area requires further research [15]. Any lesion
with changes suspicious of melanoma should be immediately biopsied and assessed
regardless of the site or gestational age [16].

Generalized mild hyperpigmentation occurs in pregnant women with Fitzpatrick
skin type 1 or 2 [6].

3.1.2.1 Melasma

Pregnancy-related melasma commonly described as chloasma is characterized by
light to dark brown, blotchy, irregular patches present symmetrically on photoex-
posed areas, especially face [17]. It usually starts to develop in the second trimester
and reportedly affects 65-75% of pregnant women. It can occur on the malar, man-
dibular, or centrofacial regions of the face.

Nose and cheeks are the most frequently involved areas followed by the fore-
head, upper lip, and chin (Fig. 3.4). Forearms and other photoexposed areas can also
sometimes get involved. Increased sun exposure, genetic predisposition, cosmetic
usage, and elevated melanocyte-stimulating hormone, estrogen, and progesterone
are the underlying causative factors [17]. Chloasma usually resolves completely
after treatment within one year after delivery. Occasionally, spontaneous and com-
plete remission may occur.

Some pigmentary sequelae are reported in about 30% of women. Pigmentation
is found to be more persistent in dermal melasma and in women on oral contracep-
tives and may cause considerable impact on cosmetic appearance leading to psy-
chosocial and emotional distress [18]. Melasma often tends to recur in subsequent
pregnancies. Multiple pregnancies increase the possibility of melasma developing
for the first time during pregnancy [17]. Sunscreen usage and prevention of photo-
exposure are strongly recommended during pregnancy to prevent the development
or worsening of melasma [19]. Hydroquinone and topical tretinoin, though effec-
tive in treating melasma, are pregnancy category C drugs and better deferred during
this period. Corticosteroids, chemical peels, and microdermabrasion can be tried
after delivery. There is scarcity of literature on the usage of lasers during preg-
nancy [20].
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Fig. 3.4 Melasma in
pregnancy

3.1.3 Vascular Changes

Vascular changes are congruent with pregnant state and arise in almost all pregnant
women. Majority of these vascular changes resolve within few months after deliv-
ery. However, in some women these changes can lead to significant cosmetic conse-
quences [21].

3.1.3.1 Varicosities

The physiological vascular adaptions of pregnancy secondary to elevated hormones
and angiogenic factors lead to high circulating blood volume, increased prolifera-
tion and dilatation of cutaneous blood vessels, congestion, and hyperemia. These
changes, together with progesterone-induced reduction of venous return secondary
to partial compression of the inferior vena cava by enlarging the uterus, reduced
plasma colloid osmotic pressure, and a hereditary predisposition are all responsible
for the development of venous insufficiency, varicosities, and edema during preg-
nancy [21].



38 S. Poojary and K. Badireddy

Varicosities involving the saphenous system, hemorrhoidal, vulvar, and vaginal
networks occur in about 40% of pregnant women (Figs. 3.5 and 3.6). Of these,
Varicosities of the lower limbs are the most frequent to occur and they characteristi-
cally present as edema, heaviness of legs, pain, night cramps, and paresthesias [22].
The skin surrounding the varicosities may also become hyperpigmented, itchy, and
over a period of time develop eczematous changes resulting in varicose or gravita-
tional eczema [23]. These symptoms tend to worsen with standing and with subse-
quent pregnancies.

Hemorrhoidal varicosities can bleed, become painful, and also commonly
undergo thrombosis during pregnancy [24]. (Although uncommon in pregnancy,
complications that can arise from varicose veins include venous ulcer, bleeding
from the vein, inflammation or thrombophlebitis, deep vein thrombosis, and

Fig. 3.5 Varicosities
around ankle in pregnancy
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Fig. 3.6 Vulvar and
vaginal varicosities in
pregnancy

pulmonary embolism [25]) Varicosities improve three to four months post-delivery.
Conservative measures like leg elevation, elastic compression stockings, and avoid-
ance of prolonged standing suffice during pregnancy. Medical management with
rutoside trihydrate has shown to alleviate the symptoms in severe cases. Sclerotherapy
is hazardous and has to be strictly avoided during pregnancy [26]. Vein stripping
and vascular surgery can be done postpartum [25].

3.1.3.2 Edema of Pregnancy

Nonpitting edema is found in 80% of pregnancies and occurs due to hormone-
induced retention of salt and water, enhanced vascularity, and capillary permeabil-
ity. Caval compression by the enlarging the uterus further exacerbates it [25]. It is
usually noted during the third trimester and continues to progress with pregnancy.
The edema is most conspicuous in the lower extremities and during early morning;
however, edema may also manifest in periorbital area, hands, and face (Fig. 3.7).
This edema is benign in nature and can be reduced by taking rest, leg elevation, use
of compression stockings, and by sleeping in the left lateral decubitus position. The
edema can also manifest in the complication of carpal tunnel syndrome.
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Fig. 3.7 Pitting edema, g . 4
both legs in pregnancy '

Persistent edema along with high blood pressure and proteinuria can be a sign of
cardiac, renal, and preeclamptic edema and calls for further examination [27].

3.1.3.3 Spider Angioma

Spider angioma (syn: vascular spider, spider nevus, arterial spiders, nevi aranei) is
the most common vascular change in pregnancy. It consists of a central, small, flat/
raised, blanchable, faintly pulsating arteriolar telangiectatic puncta, surrounding
erythema and extensions of fine thin-walled vessels that radiate outward like a spi-
der’s web. They commonly arise in the vascular territory of the superior vena cava
such as the neck, face, throat, and arms during second and fifth months of pregnancy
and continue to increase in number and size throughout pregnancy. Circulating
plasma estrogen-induced anomalous dilatation of end vasculature is the main
pathomechanism for their occurrence [28]. About 75% of these regress, although
not completely by three months post-delivery. Recurrences in subsequent pregnan-
cies are also reported. For the lesions that tend to persist, low voltage electrodessica-
tion at the center of the punctum gives good cosmetic outcome [29].
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3.1.3.4 Palmar Erythema

Palmar erythema occurs commonly in the first trimester of pregnancy. It is often
seen occurring together with spider angioma in the same patient. Increased estro-
gen, increased blood volume and flow, and genetic predisposition are all the possi-
ble underlying factors. It can either present as a localized area of erythema strictly
confined to the thenar and hypothenar eminences or as mottled erythema involving
the entire palm. Palmar erythema resolves quickly within a week post-delivery [30].

Multiple telangiectasias and unilateral nevoid telangiectasias may also develop
secondary to increased estrogen levels [6]. Hemangiomas, subcutaneous hemangio-
endotheliomas, glomangiomas, petechiae and purpura may have an onset during
pregnancy or already pre-existing lesions can exacerbate [4].

Cutis marmorata, a transient bluish mottling of the skin on cold exposure, can
manifest on the legs in pregnancy due to elevated estrogen-induced vasomotor
instability (Fig. 3.8). If cutis marmorata persists post-delivery, it is advisable to
investigate for any underlying blood dyscrasia, collagen vascular disorder, or neo-
plastic disease [2]. Flushing, pallor, and paresthesias are other manifestations of
vasomotor instability. Increased permeability and fragility of capillaries can result
in purpura on the lower extremities in the latter half of pregnancy [21].

Fig. 3.8 Cutis marmorata
in pregnancy
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3.1.4 Connective Tissue Changes
3.1.4.1 Striae Distensae

Striae gravidarum is the most frequently noticed change affecting the connective
tissue and is seen in 55% to 90% of women during the late second and early third
trimester. They first appear as flat/raised pink to violet-red (striae rubra) bands along
skin tension lines on the abdomen, breast, hips, and thighs [31]. They enlarge and
become longer and wider with the progression of pregnancy, and over a period of
months to years postpartum they gradually fade away forming atrophic, hypopig-
mented linear scars (striae alba).

Hormonal factors, increased maternal weight gain, genetic predisposition, and
mechanical stress on the connective tissue are the causative factors of the abnor-
malities (Fig. 3.9) of elastic fibers, collagen, and other extracellular matrix compo-
nents [32, 33]. Histologically, there is decreased adhesiveness between the collagen
fibrils, increased ground substance, rupture, and retraction of elastic fibers within
the reticular dermis [34]. Although mostly asymptomatic except for occasional itch-
ing and burning reported in a few, they can still be a substantial cause of cosmetic
concern and decreased quality of life. Preventive measures such as application of

Fig. 3.9 Striae distensae
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almond oil, olive oil, and hyaluronic acid have all been reportedly tried with limited
success. Post-delivery treatment with topical tretinoin, glycolic acid, ascorbic acid
or microneedling, microdermabrasion, radiofrequency ablation, fractional nonabla-
tive and nonfractional lasers can result in some improvement [35, 36].

Molluscum fibrosum gravidarum are benign, small, pedunculated, tan-to-brown,
fleshy skin tags that develop on the face and in intertriginous areas during the sec-
ond trimester [37].

Pregnancy leads to an increase in size and number of pre-existing neurofibromas.
Also, eruptive neurofibromas appearing during pregnancy may be seen as an initial
presentation of neurofibromatosis. Increased hypertensive and cerebrovascular
complications are known to be associated with neurofibromatosis in pregnancy. In
majority of cases, only partial regression of neurofibromas is seen postpartum.
Complete resolution is not reported [38]. Increased estrogen levels cause worsening
of keloids, cellulite, leiomyoma, and dermatofibroma during pregnancy [39].

3.1.5 Glandular Activity

The modifications of maternal immune functions and glandular functions by preg-
nancy have its repercussions on glandular skin diseases. Glandular dermatoses of
sebaceous and eccrine origin are usually aggravated while those involving the apo-
crine glands are reported to improve during gestation [40].

3.1.5.1 Eccrine Glands

Increased thyroid activity and relative iodine deficiency in pregnancy give rise to
increased eccrine gland activity in later stages of pregnancy. In addition, increased
vasomotor activity due to altered functioning of the autonomic system and abnor-
mal weight gain leads to excessive sweating leading to an increased development of
hyperhidrosis, pompholyx, and miliaria. However, the adrenocortical activity results
in increased suppression of palmar digital sweating [41]. These physiological adap-
tations do not have any definitive treatment and if they are too troublesome, alumi-
num chloride hexahydrate 20% solution in ethyl alcohol can be applied on sweaty
areas every night for one to two weeks [1].

3.1.5.2 Sebaceous Glands

The nature of acne during pregnancy is highly unpredictable; it often improves during
the first trimester but is known to exacerbate during the third trimester under the influ-
ence of elevated androgens in the pregnant mother and the resultant heightened sebum
production [42-44] (Fig. 3.10). Pregnancy-related hormonal and immunologic
changes lead to the development of more inflammatory lesions often involving the
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Fig. 3.10 Acne aggravated
in pregnancy

trunk [42]. Women with prior acne have more propensity to manifest acne during
pregnancy. Mild acne is treated with topical therapies such as benzoyl peroxide, aze-
laic acid, and topical antibiotics (clindamycin and erythromycin).

Oral erythromycin base or ethylsuccinate may be required to treat moderate to
severe cases. Comedone extraction, mild superficial alpha-hydroxy acid peels, and
microdermabrasion have been reported to cause no adverse effects. Salicylic acid is
best avoided as systemic absorption is reported to occur. Safety data for laser
modalities is inadequate [2].

3.1.5.3 Apocrine Glands

Fox-Fordyce disease and hidradenitis suppurativa are two apocrine disorders that
were reported to have good remissions during pregnancy with chances of rebound
post-delivery [45]. Apocrine glands are commonly found in the resting state and
secrete less during pregnancy, and this effect on the functional activity of apocrine
glands is the key reason behind the amelioration of apocrine gland disease in
pregnancy.
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3.1.6 Hair Changes

There can be increased or decreased hair growth under the influence of pregnancy
hormonal changes. About 80% of scalp hairs are generally in the anagen phase of
hair cycle. In pregnancy there is an even more increase in this number of anagen
hairs because of decreased conversion of hairs from anagen to telogen phase [46].
Thus, hair is thicker and denser with increased shaft diameter throughout preg-
nancy [47]. Post-delivery, hormonal alterations cause all these anagen hairs to enter
into the telogen phase simultaneously. Subsequently, shedding of this telogen hair
causes diffuse hair loss (telogen effluvium) starting one to five months postpartum
and may continue up to one to two years [48]. Mostly, there is excellent recovery
with complete regrowth and reassurance is all that is required. Some women may
rarely experience frontoparietal recession or male-pattern alopecia in late preg-
nancy. Complete regrowth of the shed hair does not usually happen in this minor
group of patients [2].

3.1.6.1 Hirsutism

Male-pattern terminal and vellus hair growth involving the face, chest, lower abdo-
men, arms, and legs is seen in many pregnant women, particularly in women with
darker hair [46]. Elevated ovarian and placental androgens influencing the piloseba-
ceous unit are thought to be responsible for the patterned hair growth. The terminal
hairs are mostly permanent whereas the soft fine hairs regress to some extent within
six months postpartum. Laser can be used to remove the persistent hair postpar-
tum [49].

3.1.7 Nail Changes

Nail changes in pregnancy are seen in 2% to 40% of gravid women. Leukonychia,
white spots on the nails, is the most common nail alteration reported and it can pres-
ent as punctate, striate, partial, or total forms. Onychocryptosis (ingrown toenail),
the second commonest nail change encountered, occurs due to increased weight
gain. It causes paronychia with granulation tissue formation and tenderness of the
involved digit. Onychoschizia (splitting of distal free end of nails), onycholysis, and
brittleness of nail may arise due to accelerated growth and softening of the nail
plate. Subungual hyperkeratosis, Beau’s lines (transverse grooves on nail plate), and
onychomycosis have also been reported. Koilonychia (spoon nail) is seen in anemic
pregnant women with iron deficiency. Uniform, symmetrical melanonychia (pig-
mented nails) is often known to occur during pregnancy and it fades postpartum
[50]. However, irregular pigmentation with cuticle involvement warrants a thorough
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dermatological examination for evaluation of possible melanoma. Some studies
have reported an increase in nail plate thickening rather than an increase in the nail
growth [11].

3.1.8 Breast

The mammary gland/breast undergoes extensive anatomical and physiological
changes to prepare for lactation. In early pregnancy, under the influence of elevated
estrogen, vascular proliferation, increased blood flow, new duct formation and
branching occur. Increased progesterone during the latter half of pregnancy induces
lobular hyperplasia, involution of the breast’s fibrofatty tissue, and distension of
acini with colostrum. All these changes present clinically as progressive increase in
the volume, firmness, nodularity of the breast tissue, tenderness, prominence of
veins, striae, areolar and nipple enlargement, with/without nipple sensitivity [1]
(Fig. 3.11).

Hyperkeratosis of the nipple and areola appears as bilateral, brown, pigmented,
hyperkeratotic, hard warty crusts/plaques mostly involving the tip of the nipple
(Fig. 3.12). These lesions tend to improve after delivery and can at times be persis-
tent postpartum causing difficulty in breast feeding. Recurrence and worsening of
the condition in subsequent pregnancies is also reported. In severe cases the treat-
ment is challenging and unsatisfactory [51].

As discussed earlier, the nipple and areola may darken along with the formation
of secondary areola and Montgomery’s tubercles. Montgomery’s tubercles repre-
sent hypertrophic sebaceous glands and are seen as circularly arranged small yel-
lowish papules near the peripheral border of the areola (Fig. 3.13). Their secretions
help lubricate the nipple-areolar complex and also serve as olfactory stimulus for
the newborn to breast feed [10].

Fig. 3.11 Enlargement of [ B
nipple and areola :
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Fig. 3.12 Severe nipple
hyperkeratosis with
fissuring

Fig. 3.13 Montgomery
tubercles with nipple
hyperkeratosis
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3.1.9 Mucosa

Bluish-purple discoloration of the vaginal or cervical mucosa, known as the
Chadwick’s sign, is among the earliest signs observed during pregnancy. It occurs
as a result of increased blood supply to the area [52].

Gingivitis is very common in pregnancy, affecting 30 to 100 percent of pregnant
women. It usually first appears during the second month, increases through the
eighth month, and disappears postpartum. Its development is initiated by dental
plaque and exacerbated by endogenous steroid hormones. Significant worsening of
pre-existing gingivitis or periodontitis is also known to occur in pregnancy [40]. The
fluctuation in estrogen and progesterone levels exerts an influence on subgingival
microbiota and ensues a spectrum of inflammatory response through alterations in
chemotaxis, cytokine profile, release of proinflammatory enzymes and antioxidants
from neutrophils, periodontal ligament cells, and gingival fibroblasts. Bleeding
upon probing or mechanical stimulation, severe hyperplasia, increased periodontal
probing depths, and gingival crevicular fluid flow are all the characteristic features
of pregnancy gingivitis [6].

Pyogenic granuloma of the nasal or oral mucosa, a reactive inflammatory lesion,
occurs in up to 5% of pregnancies and is therefore commonly referred to as “preg-
nancy tumor” and “granuloma gravidarum.” Pregnancy hormonal fluctuations and
exposure to low-grade irritants are the possible pathomechanisms behind its devel-
opment. It has a potential for rapid growth and spontaneous bleeding. Expectant
management is possible as it resolves after delivery. Maintenance of good oral
hygiene and periodical dental check-ups during pregnancy are highly effective in
combating this condition [53].

Hemangiomas, benign tumors of thin-walled blood vessels, have an increased
incidence during pregnancy and can affect any organ or system. The increased
estrogen levels aid in vascular proliferation and hemangioma formation [40].
Although most of these do not pose serious problems, hemangiomas of the central
nervous system and abdominal viscera are reported to cause dangerous complica-
tions like severe blood loss, shock, and very rarely even maternal death [29].

Raised abdominal pressure and hormonal changes of pregnancy lead to the
swelling and enlargement of external hemorrhoidal veins [29]. About 25% to 35%
of pregnant women develop hemorrhoids and the incidence rises further up to 85%
in the third trimester. Pruritus, burning, painful swellings at the anus, dyschezia, and
bleeding are the symptoms associated with hemorrhoids. Spontaneous resolution of
most of hemorrhoids occurs soon after delivery. Postpartum interventions such as
vein stripping, hemorrhoidectomy, and sclerotherapy will be needed only for seri-
ous cases. Conservative measures will help relieve most symptoms during preg-
nancy and include administration of stool softeners and increasing the intake of
liquids and fiber content of the diet. Proper bowel habits, hot sitz baths, astringent
compresses, laxatives, suppositories, and topical anesthetic creams will also provide
symptomatic relief. Appropriate management is however crucial to prevent more
grave complications such as thrombosis and prolapse [54].
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Nasal physiology is altered by hormonal changes during pregnancy; increased
estrogen levels cause edema of the nasal mucosa, vascular congestion, and recurrent
rhinitis (rhinitis of pregnancy) in 20% of pregnant females [55].

Tear film physiology is disturbed by pregnancy leading to the development of
dry eye. Prolactin, epidermal growth factor, and transforming growth factor beta-1
induced direct destruction of acinar cells and immune reaction in the lacrimal duct
cells are the hypothesized pathomechanisms responsible for dry eye. Dryness can
be further exacerbated by dehydration [56]. Dry mouth from decreased salivary
secretion may also develop [52].

3.2 Dermatologic Drugs in Pregnancy

During pregnancy drug prescriptions have to be personalized according to individ-
ual needs taking into consideration maternal and fetal risks. A thorough risk-benefit
analysis is essential.

Factors affecting use of drugs in pregnancy:

* Timing of drug usage: Before conception, 1st/2nd/3rd trimester
* Essentiality to treat the dermatological disease

e Nature of the drug and adverse effects

* Risk assessment

In 2014: The US Food and Drug Administration (US FDA) issued the pregnancy
and lactation labeling rule (PLLR) replacing the earlier guidelines with pregnancy
categories W.E.F June 30, 2015. The older pregnancy categorization and new PLLR
rule are depicted in Tables 3.1 and 3.2 respectively.

Table 3.1 Pregnancy categories according to the FDA

Category | Description

A Adequate and well-controlled studies have failed to demonstrate a risk to the fetus in
the first trimester of pregnancy (and there is no evidence of risk in later trimesters)

B Animal reproduction studies have failed to demonstrate a risk to the fetus and there
are no adequate and well-controlled studies in pregnant women

C Animal reproduction studies have shown an adverse effect on the fetus and there are
no adequate and well-controlled studies in humans, but potential benefits may
warrant use of the drug in pregnant women despite potential risks

D There is positive evidence of human fetal risk based on adverse reaction data from
investigational or marketing experience or studies in humans, but potential benefits
may warrant use of the drug in pregnant women despite potential risks

X Studies in animals or humans have demonstrated fetal abnormalities and/or there is
positive evidence of human fetal risk based on adverse reaction data from
investigational or marketing experience, and the risks involved in use of the drug in
pregnant women clearly outweigh potential benefits

N Drug has not been classified
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Table 3.2 New pregnancy and lactation labeling rule (PLLR)

Subsections

Pregnancy

1. Pregnancy exposure registry

2. Risk summary

(a) Risk statement based on human data
(b) Risk statement based on animal data
(c) Risk statement based on pharmacology

3. Clinical considerations

(a) Disease-associated maternal and/or embryo/fetal risk
(b) Dose adjustments during pregnancy and the postpartum
period

(c) Maternal adverse reactions

(d) Fetal/neonatal adverse reactions

(e) Labor or delivery
4. Data (a) Human data

(b) Animal data
Lactation

1. Risk summary

(a) Presence of drug in human milk

(b) Effects of drug on the breastfed child
(c) Effects of drug on milk production
(d) Risk and benefit statement

2. Clinical considerations

(a) Minimizing exposure
(b) Monitoring for adverse reactions

3. Data

Females and males of reproductive potential

1. Pregnancy testing
2. Contraception
3. Infertility

The new rule contains descriptive subsections for usage of drugs during preg-
nancy and lactation. In addition the new rule contains a summary of the risks
involved with using different drugs and supporting data that enables physicians to
make informed prescribing choices during pregnancy and lactation [57, 58].

3.2.1 Topical Dermatology Drugs in Pregnancy

During pregnancy, topical medications are often preferred over oral medications
keeping in view the lesser risk of systemic side effects. However the safety of topi-
cal drugs should also be considered especially when higher concentrations are used
or in cases of usage over long durations [59]. Safety of topical drugs in pregnancy
is described in Table 3.3 including original FDA categories and risk descrip-

tion (PLLR).
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Table 3.3 Topical dermatology drugs in pregnancy

Topical drug US FDA

name Category | Pregnancy and lactation labeling rule

Topical C Mild to moderate corticosteroids are safe to use for limited
corticosteroid period in pregnancy

Very potent corticosteroids for a long duration: Low birth
weight babies

Nonsteroidal immunomodulators

Tacrolimus

C

1. Poor systemic absorption due to large molecular size
2. Limited use on small areas permissible

Pimecrolimus

C

1. Lack of data in humans: Hence to be avoided
2. Can be used only if benefits outweigh risks and if no
alternatives exist

Calcipotriene

1. Topical application: 6% of calcipotriene is absorbed (when
applied on psoriatic plaques)

2. 5% on normal skin

3. Animal studies: Increased incidence of skeletal abnormalities
4. Limited human data with different recommendations on use:
Most consider it to be safe to use in pregnancy on small areas

Crisaborole

1. Animal studies: No adverse effects reported
2. No data in pregnant women

Topical antifungals

Ciclopirox B Animal studies: No adverse effects
Limited human studies, likely compatible

Clotrimazole B Antifungal of choice for topical application and in pessary
form

Miconazole C No adverse maternal and fetal events reported

Ketoconazole C Use safer alternatives such as clotrimazole and miconazole
Use if benefits outweigh risks

Nystatin C No major adverse effects reported. Drug of choice for
superficial candidiasis

Selenium sulfide | C Can be used on limited area for limited period of time

Terbinafine B Systemic absorption is low. Permissible for use in small area

Topical antibiotics

Clindamycin B Safe, no association with teratogenicity

Erythromycin B Limited data, no known fetal risks

Sulfacetamide C Limited data, no known fetal risks

Metronidazole B Human data: Low risk, permissible for use

Mupirocin B Use in small quantities and on limited area is not teratogenic
Bacitracin C Limited data, no known fetal risks

Polymyxin B B Limited data, no known fetal risks

Neomycin C Limited data, no known fetal risks

Retapamulin B Animal studies: Incomplete ossification after oral

administration
However, with topical application very low plasma
concentration is achieved suggesting little to no risks

(continued)
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Topical drug
name

US FDA
Category

Pregnancy and lactation labeling rule

Antiscabetic/antipediculocide

Benzoyl benzoate | C 1. Benzyl alcohol, a metabolite of benzoyl peroxide, is
associated with fatal intoxication in neonates or “gasping
syndrome” from rinsing venous catheters. Hence, banned in the
United States
2. No reported adverse outcomes in pregnancy

Crotamiton C Animal studies: Likely safe
Limited human data

Lindane C Should be avoided, potentially neurotoxic

Malathion B To be avoided if possible

Permethrin B Drug of choice, first-line treatment for scabies and lice
No evidence of adverse effects

Precipitated C Limited animal and human studies. Relatively safe. To be given

sulfur only when benefits outweigh risks

Topical antiacne preparations

Adapalene

C

1. Animal studies: No fetotoxicity, minimal increase in
incidence of supernumerary ribs and delayed ossification
2. No human data

3. To be avoided in pregnancy

Azelaic acid

1. 4% absorbed systemically after one topical application

2. Animal studies: No teratogenic potential even in high doses
3. Limited human studies

4. Can be used only on small skin areas and to be avoided in
the first trimester

Benzoyl peroxide

C

1. No animal/human data

2. Only 5% is absorbed systemically

3. Industrial use: Exposure: No indications of teratogenic
effects

4. Some authors recommend use in limited areas

Tretinoin

1. Early case reports: Ear, CVS, and neurological
complications

2. Larger studies: No teratogenic potential

3. Animal studies: Bone abnormalities

4. Avoid use in pregnancy

Tazarotene

1. Tazarotene: Category X; contraindicated in pregnancy

2. Approximately 6% of tazarotene is absorbed systemically
after topical application

3. In animal studies: Reduced fetal body weights, reduced
skeletal ossification, spina bifida, hydrocephaly, CVS
abnormalities

4. Pregnancy test to be ordered before starting topical
tazarotene in women of childbearing potential

Hair agents

Minoxidil

1. Few case reports of fetal malformations: CVS, renal
agenesis, esophageal atresia

2. Insufficient data

3. Use in pregnancy to be avoided

Hydroquinone

C

Human studies: No major fetal malformations or adverse
effects. However it is advised to minimize exposure
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Topical drug
name

US FDA
Category

Pregnancy and lactation labeling rule

Miscellaneous agents

Anthralin

C

1. Animal studies: No data available
2. Human studies: No data available
3. Advised not to use in pregnancy

Salicylic acid

C

9-25% of the topically applied drug is absorbed systemically
Not to be used in large amounts and under occlusion
particularly in the third trimester due to reported adverse
effects like closure of ductus arteriosus and oligohydramnios

Coal tar

1. Animal studies: High-dose maternal exposure resulted in
perinatal mortality, and greater incidence of cleft palates, and
small lungs in offspring

2. Human data: No reported teratogenic effects. Should ideally
be avoided due to presence of mutagenic and carcinogenic
hydrocarbons

3. No action required for incidental usage

Narrowband
UVB
Broadband UVB

1. Both are safe

2. Worsening of melasma reported, facial shielding depending
on skin type

3. Decreased folic acid levels with both NBUVB and BBUVB
known to occur, and folate deficiency in the first trimester
could predispose to the development of neural tube defects
(NTDs)

4. Folic acid levels to be measured prior to phototherapy and
appropriate folic acid supplementation to be initiated

Methyl
aminolevulinate

1. Animal data: Fetal ossification irregularities noticed
2. Human data: Limited

Liquid nitrogen

Safe, first-line treatment for human papilloma virus infection in
pregnancy

Trichloroacetic
acid

Safe, second-line treatment for human papilloma virus
infection in pregnancy

Podophyllin

Strictly contraindicated. Heart, limb, and ear malformations,
psychiatric complaints, and fetal and maternal deaths are
reported to occur even though the systemic absorption is low

Camphor

1. Limited data in pregnant women

2. No adverse effects reported with external use in the first
trimester

3. Safe for topical application

5-fluorouracil

1. Human data: About 6% of topically applied drug is absorbed
systemically. Cleft lip, cleft palate, ventricular septal defects,
and miscarriages are reported to occur

2. Absolutely contraindicated

Imiquimod

Minimal data available
No teratogenic effects reported

Cantharidin

Limited human and animal data
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3.3 Systemic Dermatologic Drugs in Pregnancy

3.3.1 Safety of Systemic Drugs in Pregnancy is Described
in Table 3.4

3.3.1.1 Biologicals in Pregnancy (Table 3.5)
The existing evidence recommends the use of biologicals to treat psoriasis in preg-
nancy to circumvent any possible psoriasis-associated adverse outcomes. There is

more data available on anti-TNF alpha agents compared to IL-12/23 and IL-17
inhibitors and hence anti-TNF alpha agents are preferred over the latter. The use of

Table 3.4 Systemic dermatology drugs in pregnancy

Drugs Category | Description of risk
I| Systemic
immunomodulators
Systemic C Earlier studies have shown increased risk of cleft palate;
corticosteroids hence steroids are to be avoided in the first trimester.

However a recent study by Bandoli et al. did not show an
increased risk of cleft abnormalities [60]. Steroids also have
an increased risk of premature delivery, premature
membrane rupture, intrauterine growth retardation,
gestational diabetes, hypertension, preeclampsia, and
eclampsia. Hence lowest effective steroid dose is
recommended. 7.5 mg/day in prolonged usage. Avoid
dosage > 20 mg/day

Methotrexate X Methotrexate is a known teratogen and is absolutely
contraindicated during pregnancy. Methotrexate is
associated with miscarriage and congenital malformations,
such as developmental delay and craniofacial, limb,
cardiopulmonary, and gastrointestinal abnormalities.
Methotrexate should be discontinued at least 3 months
before conception

Cyclosporine C Studies show no increased risk of fetal major
malformations compared with the general population.
However, there are reports of low birth weight and
prematurity in babies of patients with complicated health
status. Minimum possible dose should be administered with
close monitoring of maternal blood pressure and renal
function

Hydroxychloroquine |C Therapy of choice in pregnant patients with lupus. Studies
have not found any increased risk of congenital anomalies

Azathioprine D Risk of preterm delivery and low birth weight infants, and
hematologic toxicities. Possible increased risk of atrial or
ventricular septal defects. Can be used in pregnancy if
benefits outweigh risks

Cyclophosphamide | D Cyclophosphamide embryopathy (growth restriction, ear
and facial abnormalities, absence of digits, hypoplastic
limbs, and developmental delay)
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Drugs Category | Description of risk

Mycophenolate D Contraindicated in pregnancy

mofetil Teratogenic effects:
Associated with miscarriages and congenital anomalies
(microtia, external auditory canal atresia, cleft lip/palate,
and finger, cardiac, renal, ocular, and central nervous
system abnormalities), nonhormonal contraception to be
used until 6 weeks after stopping treatment, as MMF lowers
the efficacy of oral contraceptives

Thalidomide X US boxed warning: May cause severe birth defects or
embryo-fetal death
Avoid pregnancy 4 weeks prior, during, and >4 weeks after
therapy is discontinued

Apremilast C No adequate studies in pregnant women. Animal studies
have shown varying outcomes with one study showing
increases in abortion/embryo-fetal death in monkeys
BAD guidelines: Not to be taken in pregnancy
Company prescribing information (FDA): Should be used
during pregnancy only if the potential benefit justifies the
potential risk to the fetus

Tofacitinib Limited data available
Use in pregnant women is to be avoided

Acitretin X Contraindicated in pregnancy
Known teratogen. Two forms of contraception advised,
with avoidance of pregnancy 3 years after discontinuation

Isotretinoin X Two methods of contraception or abstinence are essential at
least 1 month prior, during, and 1 month after
discontinuation. Associated with major fetal abnormalities,
spontaneous abortions, premature births. Even a single dose
can cause embryopathy

Antihistaminics The preferred choice in pregnancy is diphenhydramine and

Chlorpheniramine B chlorpheniramine as these have been used for several years

Diphenhydramine B during pregnancy.w.lthou.t much adverse effctcts. Loratadl'ne,

- a nonsedating antihistamine, also has no major teratogenic

Hydroxyzine C risk

Cetirizine B Hydroxyzine may be associated with increased risk of

Fexofenadine C congenital malformations

Loratadine B Fexofenadine: No adequate data

Systemic antibiotics

Penicillins B Antibiotic of choice in pregnancy

Cephalosporins B Older cephalosporins preferred

Erythromycin B Safe in pregnancy

Azithromycin Erythromycin estolate not to be used as it causes cholestasis

Quinolones C To be avoided during pregnancy as it has been shown to
cause damage to developing cartilage in experimental
animal studies. Accidental administration is however not an
indication for abortion

Tetracyclines D Affects bone growth and causes teeth discoloration

(continued)



56 S. Poojary and K. Badireddy

Table 3.4 (continued)

Drugs Category | Description of risk

Rifampicin No teratogenic effects. Can be used if benefits outweigh
risks

Sulfamethoxazole- C Possible increased risk of congenital malformations,

trimethoprim preterm births. Avoid in G6PD deficiency

Dapsone C No major risks to the fetus; however, risk of maternal
anemia, and neonatal hyperbilirubinemia and hemolytic
anemia. Use with caution

Antifungals

Griseofulvin C Case reports of conjoined twins on use in pregnancy. Not to
be used in pregnancy

Itraconazole C Dose-related embryotoxicity and teratogenicity in the first
trimester. In case of accidental use, fetal anomaly scan is
essential. Risk of cardiovascular, skeletal, craniofacial, and
neurodevelopmental defects

Fluconazole C Dose-related embryotoxicity and teratogenicity in the first
trimester. Risk of cardiovascular, skeletal, craniofacial, and
neurodevelopmental defects. In case of accidental use, fetal
anomaly scan is essential

Ketoconazole C Dose-related embryotoxicity and teratogenicity in the first
trimester. Risk of cardiovascular, skeletal, craniofacial, and
neurodevelopmental defects. In case of accidental use, fetal
anomaly scan is essential

Terbinafine B Animal studies indicate low risk. Avoid use in pregnancy. If
necessary can be used in the second trimester onwards

Antivirals

Aciclovir B No adverse effects in pregnancy

Valaciclovir B No adverse effects in pregnancy

Famciclovir B Limited data available. Aciclovir and valaciclovir are
preferred

anti-TNF alpha agents is restricted in the first half of pregnancy, and these drugs
should not be used during the last trimester because of the risk of disseminated
infections in infants following live vaccinations during that period [61].

Anti-TNF alpha agents (excluding certolizumab) are IgG1 antibodies or recep-
tors attached to an Fc portion of an IgGl1. IgG1 placental transfer is substantially
increased in the third trimester [62].

Unlike adalimumab and infliximab, etanercept is a fusion protein and has mini-
mal transfer across the placenta. Certolizumab is an Fc-free PEGylated TNF alpha
inhibitor with negligible transfer across the placenta. The routine use of TNF alpha
inhibitors during pregnancy is not recommended. They can nevertheless be used in
severe and recalcitrant disease with caution.

Rituximab has been found to cause an increased risk of neonatal hematological
abnormalities and is therefore not recommended for use in pregnancy. Transplacental
passage of the drug gradually increases with due course of pregnancy and is mini-
mal in the first trimester. It steadily increases by the second trimester and is



3 Skin in Pregnancy

Table 3.5 Biologicals in pregnancy [65-74]

57

Name

Evidence and comments

2016 EULAR recommendation

Adalimumab

Data from usage in >500 pregnancies: No
evidence of increased embryotoxicity,
teratogenicity, or pregnancy loss [65]
Manufacturer recommends contraception
during therapy and within 5 months after end
of treatment

If indicated, it can be used
throughout pregnancy but
preferred to stop at 20 weeks

Etanercept

Use in >300 pregnancies; no patterns of
malformation or prematurity

It is generally recommended over other
antitumor necrosis factor alpha agents as it is
a fusion protein

However there is a single report of infant
with VATER syndrome (vertebral anomalies,
anal atresia, cardiac anomalies,
tracheoesophageal fistula, esophageal atresia,
renal abnormalities, and limb anomalies)
associated with use of etanercept during
pregnancy [67]

Increased rate of spontaneous abortion if
etanercept is used during the first

Trimester [68]

Therapy can be continued up to
week 30-32 of pregnancy

If indicated, it can be used
throughout pregnancy

Infliximab

Usage in >1000 pregnancies: No evidence of
increased incidence of malformation or
prematurity [69]. However, manufacturer
recommends contraception during treatment
and for 6 months after last dose

Therapy can be continued up to
week 20 of pregnancy

Ixekizumab

Limited clinical data of use in pregnancy. A
study in animals showed no fetal adverse
effects if administered within first 20 weeks
of gestation but there were increased neonatal
deaths when administered after 20 weeks of
gestation [70]

Ustekinumab

Limited data available [71-74]. Hence other
biologicals are often preferred
Manufacturer recommendation:
Contraception in women of childbearing age
group for at least 15 weeks after treatment

Insufficient evidence regarding
the drug’s safety during
pregnancy

May be used only if no other,
safer options allow for adequate
management of disease activity
in the mother

Omalizumab

Limited clinical data available in pregnancy

Certolizumab

Preferred biological in pregnancy

A study on >1000 pregnant patients showed
no teratogenicity or increase in fetal deaths
[75]

EULAR task force advocated
that further studies were
warranted to confirm the safety
of its use throughout pregnancy.
If indicated can be used
throughout pregnancy

(continued)
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Table 3.5 (continued)

Name Evidence and comments 2016 EULAR recommendation

Secukinumab | Limited clinical data available

Animal studies have shown no adverse
effects in fetus

To be avoided during pregnancy
Secukinumab should be stopped 19 weeks
before conception (T1/2: 27 days)
Dupilumab | Limited clinical data available. Dupilumab is
a monoclonal IgG antibody; since IgG
crosses the placenta, exposure to the fetus
during pregnancy may occur

Guselkumab | Since it is a monoclonal IgG antibody and
can therefore cross the placenta; exposure to
the fetus may occur if administered

To pregnant women

Rituximab Not recommended in pregnancy Due to no sufficient data, it
Women to avoid pregnancy for at least should be avoided if other
12 months after exposure due to long therapy is available

retention time
Risk of B cell depletion and other cytopenias
in neonate

Small
molecules

JAK inhibitor | Animal studies: Membranous ventricular
Tofacitinib septal defects and skeletal/cranial
malformations. Increase in post-implantation
loss. Human studies did not show an
increased risk to fetus on accidental
exposures

Current recommendation is to stop 2 months
before conception [73]

Apremilast Insufficient data. To be avoided in pregnancy

maximum by the third trimester and may also affect B-cell development in the fetus.
Pregnancy should be avoided for at least a year post rituximab exposure.

It is recommended to avoid pregnancy for at least 12 months after rituximab
exposure [63].

Ghalandari N et al. in a systematic review concluded that the risk of congenital
fetal malformations with the use of infliximab, certolizumab pegol, and adalim-
umab in pregnancy is not significantly increased compared to the risk in general
population. The risk in general population is about 2-5.5% [64]. The European
Medical Agencies recently issued their conditional approval for the use of these
drugs and etanercept during pregnancy based on the data obtained from pregnancy
registries maintained by pharmaceutical companies.

Table 3.5 Depicts comments, Evidence, and EULAR (European League Against
Rheumatism) Recommendations [64, 65]
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3.3.2 Cosmetic Procedures in Pregnancy: Table 3.6 [76]

There is a relative dearth of data on the safety of cosmetic procedures in pregnancy.
Thus procedures are often deferred until after delivery unless there is a strong thera-
peutic indication. Procedures are better performed with the patient lying in the left
lateral decubitus position in order to avoid vascular compromise caused by pressure
on the inferior vena cava.

Routine procedures such as biopsies and electrocautery can be performed in

pregnant women.

Table 3.6 Cosmetic and surgical procedures in pregnancy

Pregnancy
Procedure/drug category Comments
Local/topical anesthetics
Lidocaine B 1. Animal studies: No adverse events
2. Preferred choice in pregnancy
3. Safe when used in small amounts
4. Major concerns of lidocaine use during pregnancy:
Accidental arterial injection and high-dose use of
lidocaine as these can result in an increased risk of fetal
cardiac and central nervous system toxicity
Use of epinephrine should be limited as there is risk of
uterine artery spasms with the administration of
increased doses of epinephrine
Benzocaine, bupivacaine, | C Benzocaine can cause methemoglobinemia in infants
mepivacaine, and Mepivacaine during the first trimester associated with
tetracaine congenital anomalies
Topical prilocaine B 1. Animal studies: No adverse events
2. Preferred choice in pregnancy
3. Safe when used in small amounts
Chemical peels C Relatively safe, limited dermal penetration
Glycolic acid Reports of safe use for gestational acne, limited dermal
peels: penetration
Lactic acid Significant dermal penetration, limit use to small areas
peels:
Salicylic acid
peels:
Botox C Case reports of use in pregnancy have not reported any
adverse effects in majority
High doses of onabotulinum toxin (N600U) associated
with systemic weakness. Insufficient evidence for
definite recommendation
Fillers Insufficient evidence for definite recommendation
Not to be used in first trimester and after week 36
LASER Insufficient evidence for definite recommendation

Carbon dioxide and Nd YAG lasers have been used
safely to treat condylomata acuminata in pregnant
patients in several reports
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With regard to cosmetic procedures, chemical peels, glycolic and lactic acid
peels are considered safe whereas trichloroacetic and salicylic acid peels are recom-
mended to be best avoided or used with caution.

There is scarcity of safety data on botulinum toxin A. Systemic absorption and
transfer across placenta has been found to be minimal. Botulinum toxin A has been
used for medical indications such as spasticity in pregnancy without any adverse
effects.

Sclerotherapy is considered safe during pregnancy; however it should be avoided
during the first trimester and late in pregnancy after 36 weeks. Laser therapy has
been performed for patients with genital warts without adverse effects. Laser epila-
tion may be avoided during pregnancy and other options such as waxing and shav-
ing may be preferred.
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Chapter 4
Skin Changes in Menopause

Preethi B. Nayak and Vivek M. Pai

4.1 Introduction

Skin is significantly affected by the aging process, as well as menopause. The
changes which occur on the skin during menopause are due to the effects on skin’s
individual components [1]. Menopause is defined as either permanent cessation of
menses or lack of menses for 12 consecutive months. The major change that occurs
during menopause is cessation of estrogen production by ovaries, and major source
of estrogen from conversion of adrenal androgen to estrogen by the action of aroma-
tase enzyme in peripheral tissues [2].

4.2 Physiological Changes

Effects of Estrogen on Structural Component of Skin.

Estrogen receptors are seen on skin’s cellular components [1]. With changes in
structure and functions, the skin becomes thinner. The quality of skin decreases its
efficacy with aging due to the synergistic action of time, photoaging, hormonal
deficiency, decline in metabolic activity, and environmental factors [3].

It is difficult to distinguish between changes which are specific to aging and
those due to estrogen deprivation; however estrogen might lead to accelerated aging
of skin [3].
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4.2.1 Collagen

Atrophy of collagen fibers is a major factor of aging skin. Thickened, basophilic
clumped collagenous material is suggestive of partial degradation of collagen, along
with significant decrease in quantity of dermal collagen. The aging of collagen main
occurs due to a decrease in the number of immature reducible cross-links between
collagen molecules and an increase in nonreducible collagen. There is a reduction
in enzymes which helps in post-translational collagen processing, reduction in
fibroblasts which synthesize collagen and vessel supply of skin. All these attribute
to increase in laxity and wrinkling. There is a strong correlation between loss of
collagen and estrogen deficiency, since as much as 30% of collagen loss occurs in
the first five years of menopause [3].

4.2.2 Elastin

Elastin fibers are closely interwoven with collagen fibrils, leading to recoil after
stretching and prevention of overstretching. Degenerative changes in dermal elastic
fibers occur during premature menopause in young women [3].

4.2.3 Elasticity

There is progressive increase in extensibility and reduction in skin elasticity in
aging of skin over the face [3].

4.2.4 Water

A good amount of water content is required for a healthy skin, which is dependent
on epidermal hydration and cutaneous evaporation. Dermal glycosaminoglycans
decrease with age; these glycosaminoglycans are associated with high water-
binding capacity and are essential to maintain normal skin hydration [3].

4.2.5 Thickness of Skin

The thinning effect is due to decrease in collagen, water, and glycosaminoglycans,
which is seen in the postmenopausal years [3].
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4.2.6 Blood Flow

The structural integrity and functioning of capillary blood vessels are very impor-
tant for healthy skin. The rich capillary network in the dermal papillae is responsible
for flush seen following menopause. Peripheral microcirculation also decreases sig-
nificantly at menopause, especially at the nailfold capillaries [3].

4.3 Sebaceous Glands and Hair

There is a decrease in sebum secretion with aging. Also, there is an increase in facial
hair and a decrease in pubic/body hair. Estrogen is also an important regulator of
hair follicle growth and cycles. It is known that androgens have a role in the patho-
physiology of female pattern hair loss (FPHL), but hair miniaturization in women
can also be caused by nonandrogen signals as well. The hormonal changes of meno-
pause lead to decreased growth rate, hair diameter, and percentage anagen. Hair
density is affected by chronological age. The compounded effect of these changes
may lead to a heightened perception of decreased scalp coverage in middle-aged
women. It has been shown that the estrogen-receptor pathway regulates the telogen-
anagen follicle transition under the influence of estrogens. The length of the hair
follicle’s life cycle is increased, owing to the prolongation of the anagen phase of
the hair growth cycle. Conversely, with plummeting estrogen levels postpartum,
significant loss of hair occurs. Decrease in estrogen levels is known to induce hair
fall; hence hormone replacement therapy/topical estrogens are proposed to be used
in hair fall [4-6].

4.4 Wound Healing

As aging occurs, the skin becomes more fragile and susceptible to trauma, and there
is a decrease in transforming growth factor (TGF)-f. The estrogen induces TGF-f§
secretion by dermal fibroblasts and enhances the quality and rate of wound
healing [3].

The effect of menopause on physical characters of skin is depicted in Fig. 4.1.
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Fig. 4.1 Various skin
changes seen at
perimenopausal age

4.5 Skin Thickness

There is age-related thinning due to a decrease in collagen, water, and glycosamino-
glycan content. The skin thickness usually increases up to the age of 35-49 years,
followed by thinning [5].

4.6 Elasticity and Distensibility

Aging in skin, mainly over the face, is associated with reduction in skin elasticity
and increase in extensibility [5].

4.7 Wrinkles

There is age-related loss of connective tissue in skin, leading to loss of tonicity and
increased distensibility, which causes progressive deepening of facial creases.
Hormone replacement therapy is suggested to increase in collagen content and elas-
ticity, causing decreased wrinkling [5].

4.8 Blood Flow

The structural and functional integrity of capillary blood vessels along the cutane-
ous circulation is required to maintain core temperature [5].

Menopause denotes an estrogen-deficient hormonal condition, due to which the
skin reflects a conspicuous decline in physical attributes [2]. The decrease in
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functional follicles number leads to increase in levels of circulating follicle-stimu-
lating hormone (FSH) and luteinizing hormone (LH) during and after menopause,
leading to reduction in levels of estrogen and progesterone [7]. There is abundance
in estrogen receptors in epidermis as well as dermis, and to a lesser extent proges-
terone receptors, leading to significant changes in skin during menopause due to the
impact of hormones [7].

The symptoms a woman experiences during menopause is called as climacteric
syndrome. Climacteric syndrome can be classified as physical or psychological in
nature. Vasomotor symptoms, palpitations, headaches, urogenital symptoms, bone
and joint pain, tiredness, disturbed sleep, breast tenderness, and skin aging are the
physical symptoms. Depression, loss of memory, poor concentration, irritability,
loss of confidence, and tiredness are the psychological symptoms. Alopecia and
hirsutism seen during menopause are physical symptoms which cause significant
psychological impact [7].

Dermatological problem occurring more commonly during menopause:

Vulvovaginal problems—atrophic vulvovaginitis, vaginitis of uncertain etiology,
lichen sclerosus, dysesthetic vulvodynia.

General dermatological problems—hirsutism, recession of the frontal and frontopa-
rietal hairline, postmenopausal frontal fibrosing alopecia, menopausal flushing,
oral discomfort, drying of the skin, keratoderma climactericum [8].

4.9 Estrogen-Deficient Skin: Role of Topical Estrogen

Estrogen receptors are found in the skin, with the density of receptors being highest
on the genitalia, face, and lower limbs. More estrogen receptors are found in females
compared with males. Fewer estrogen receptors are found on the vulva compared
with the vagina. The p29 protein found in the cytoplasm of estrogen-sensitive cells
is present in the epidermis. A gradient of concentration exists which is highest in the
stratum granulosum. Action of estrogen on collagen, elastic fibers, and hyaluronic
acid has been demonstrated. Estrogen therefore exerts its effect on both epidermal
and dermal components of the skin [8, 9].
Beneficial effects of estrogen on the skin:

Epidermal—decreased atrophy, increased water-holding capacity of the stratum
corneum, increased barrier function.

Dermal—increased dermal thickness, increased turnover of hyaluronic acid,
increased dermal water content, increase in type III collagen, morphological
improvement of elastic fibers—increased number, thickness, and/or vertical ori-
entation of fibers.

General cutaneous effects—increased thickness (7-15%), decreased slackness,
decreased extensibility, increased DNA repair capacity (25%), decreased drying
and wrinkling of the skin [8].
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4.9.1 Topical Estrogen

Estrogens are steroids that are synthesized from cholesterol in the ovary in pre-

menopausal women and in the peripheral tissue postmenopausally.

Two estrogen receptors (ERs), a and f§, have predominantly been identified in the
skin. Histologically, their relative expression levels start to decline from the peri-
menopausal years onward as women enter an estrogen-deficient state. Both ERs
bind to estradiol with similar affinity; however, the expression profiles of ER-a and
ER- are tissue-specific, with ER-B more widely distributed within the skin than
ER-a. Interestingly, ER-a activation is a main driver of reproductive cancers, which
makes the selective targeting of ER-} a promising new avenue for targeted interven-
tion [9].

Many studies have shown that upon entering menopause, women detect a swift
commencement of skin aging symptoms. One of the first symptoms experienced is
increased skin dryness, followed by decreased firmness and elasticity. These symp-
toms correspond with structural and architectural changes, such as decreased sebum
production, collagen content, dermal thickness, and elastin fibers [9-11].

Estrogen helps to retain and restore skin moisture through the promotion of
sebum secretion, primarily by regulating the expression of insulin-like growth fac-
tor receptors and increasing the production of insulin-like growth factors from fibro-
blasts, which in turn induces lipogenesis in human sebocytes and leads to moisture
retention. Additionally, estrogen therapy elevates the levels of mucopolysaccharides
and hyaluronic acids in the dermis to keep the skin hydrated, which improves the
barrier function of the stratum corneum and optimizes the surface area of corneo-
cytes [9-11].

Although systemic hormone replacement therapy can reverse signs, such as skin
and vaginal dryness and atrophy, the various risks (mainly hyperplasia or cancer
of the endometrium, and concern regarding increased risk of breast and ovarian
cancer) preclude its use to treat skin disorders [9]

4.10 Cutaneous complication of Hormone
Replacement Therapy

Hypersensitivity—sensitivity to adhesives in patches.

Pigmentation—increased incidence of melasma.

Immunological effects—raised levels of anti-DNA antibodies, induction of
antiphospholipid antibodies, increased risk of developing SLE, no deterioration in
cutaneous disease of SLE among HRT users, dose-dependent estrogen effect on
production of IL-1.

Uncommon cutaneous adverse effects—acanthosis nigricans, erythema multi-
forme, photosensitivity, pompholyx, spider telangiectasia, stomatitis, urticaria [8].
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Because maintaining youthful skin is strongly desired by a large portion of
today’s population, studies that evaluate approaches to reverse skin changes in
menopause through alternative medicine and topical therapy have expanded [9].

Fuchs et al. used 0.01% estradiol cream for 6 months over the face (temple hair-
line)—epidermal thickness significantly increased by 23% compared with controls;
markers of skin aging (rete peg pattern, epidermal thickness) significantly
improved [12].

Schmidt et al. used 0.3% estriol cream or 0.01% estradiol cream for 6 months
over the face—skin aging symptoms (vascularization, firmness, elasticity, moisture,
wrinkle depth, and pore size) improved in both groups, but the effects of the topical
estriol group were slightly superior to those of the estradiol group with regard to
extent and onset [13].

Creidi et al. used 1 g Premarin cream (0.625 mg conjugated estrogen/g of cream)
for 24 weeks over the face—skin thickness and fine wrinkles significantly increased
in the treatment group compared with placebo; improvement in roughness, laxity,
and mottled pigmentation but did not reach statistical significance between the
groups [14].

Patriarca et al. used 0.01% micronized 17B-estradiol gel for 16 weeks over the
face—epithelial and dermal thickness significantly increased compared with base-
line, amount of collagen significantly increased compared with baseline, and kera-
tinocyte proliferation and epidermal thickness increased [15].

Patriarca et al. used 0.01% 17-beta estradiol gel for 24 weeks over the face; hyal-
uronic acid concentration significantly increased [16].

Masuda et al. used 0.06% estradiol gel (I’estrogel) for 24 weeks over arms lead-
ing to fineness of texture (measured by digital microscope) increased in application
site (forearm) and cheek (unapplied site) [17].

Silva et al. used 0.01% 17-beta estradiol for 24 weeks over the face leading to
Types I and III facial collagen significantly increased at the end of treatment [18].

Although an absence of systemic effects after topical estrogen application has
been described by many investigators, few had contrasting results. For instance,
Masuda et al. described a decreased incidence of hot flashes in postmenopausal
women after application of a gel formulation that contained 0.06% estradiol gel,
suggesting that topical applications could indeed exhibit systemic effects via blood
circulation in addition to exerting local action on the application site [9, 17].

In general, the systemic absorption of local or topical estrogen therapies is
thought to be quite low and does not increase the risk of venous thromboembolic
events, as seen with systemic estrogen therapies. Thus, whether the application of
topical estrogens may potentially result in unwanted systemic effect is currently
unclear, and topical estrogens are not widely used to treat estrogen deficiency [9].

The effects of estrogen deficiency on the skin are an important endogenous cause
of aging skin in women. Clinically, topical estrogen products can be used cosmeti-
cally to improve skin dryness, texture, and elasticity and reduce wrinkles. However,
concerns exist with regard to the safety of topical estradiol. Thus, more research is
needed to support the use of topical agents to prevent and treat estrogen deficiency.
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Chapter 5
Acne in Women

Evangeline B. Handog and Maria Juliet E. Macarayo

5.1 Introduction

Acne vulgaris has been a foe that haunts both the physician and the patient. It strikes
its wrath across all ages and genders. What has been known as an affliction of the
early teen age life is now affecting women beyond this age group (i.e., pre- and
postmenopausal women). Considered a lingering inflammatory skin disorder of the
pilosebaceous glands, it predilects the face at all times, with the back, chest, and
arms similarly affected but to a lesser degree. Its severity is variable and may mani-
fest with comedones, papules, pustules, or nodulocystic lesions.

Local and international disease incidence and prevalence reports revealed that it
has been one of the top ten reasons for consultation in both private and nonprivate
dermatology clinics and institutions. In the Philippine Dermatological Society
alone, from its 7-year data (2015-2021), acne vulgaris ranked first with an inci-
dence between 6.6% and 35.1% [1]. Acne persisting into adulthood among women
was shown in an early survey done by Collier et al., where 50.9% was seen in ages
20-29 years and 26.3% among 4049 years [2].

ACNE can be an acronym for “Acne is a Chronic Nasty Experience”. Suffice to
say that it negatively affects the quality of life of almost every acne sufferer. The
chronicity of the disease, the high cost of treatment draining the patient’s finances,
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the time spent in adhering to treatment, and the variability of results from exacerba-
tions to relapses are some of the valid reasons why anxiety and depression are seen
among acne patients.

5.2 Adult Female Acne (AFA)

AFA has been considered a particular subtype of acne, distinct from acne vulgaris
or adolescent acne. On top of the differences in the clinical presentation and etio-
pathogenesis, the chronicity of this type of acne is noteworthy since it may last until
the postmenopausal period. Management may be more complicated, given that
women in this age group have more sensitive and less oily skin. This complexity is
further compounded by the fact that they face more challenges in their lives (i.e.,
workload, stress, sleep disorders, more dietary supplements intake, and use of con-
traceptive methods) [3].

5.2.1 Definition

About two-thirds of visits made to the dermatologists for acne are female patients
and most of them are women who are older than 25 years [4]. Acne may even con-
tinue incessantly or recurrently and may even persist after the fifth decade of life
[5]. Thus, ADULT FEMALE ACNE (AFA) has been described.

Three types of AFA have been defined: persistent acne, late acne, and recurrent
acne; the latter starts in adolescence, improves for a variable period of time, and
reappears in adulthood. Zeichner et al. suggested two categories of AFA: acne seen
from 25 to 44 years of age and those seen over 45 years of age in the perimeno-
pausal period [6].

5.2.2 Clinical Presentation

It came to be known that the AFA lesions, predominantly papules and pustules,
were located mostly on the following areas: mandibular, perioral, chin, and anterior
cervical region. However, studies also showed that the presentation can be comedo-
nal and the trunk can be affected as well. The skin of AFA patients may be less toler-
ant to topical medications as the skin may be more sensitive than that of adolescents.
Hence, postinflammatory hyperpigmentation may be a common sequela [7-9]
(Fig. 5.1).
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Fig. 5.1 Adult female
acne in a 34-year-old
single Asian female
(Courtesy of Dr. Maria
Juliet Macarayo)

5.2.3 Etiology

An interplay of the four key factors in the pathogenesis of acne is still in place: fol-
licular hyperkeratinization leading to comedogenesis, overproduction of sebum
under androgen control, follicular colonization by Cutibacterium acnes, and inflam-
matory mechanisms that may be innated and acquired [10]. But the precise causa-
tion of AFA has not yet been entirely elucidated. Dreno et al. suggest that several
triggers or aggravating factors are likely, such as exposure to ultraviolet radiation,
stress, obesity, diet, smoking, sleep disorders, cosmetics, medications, excessive
skin washing, possible resistance to C. acnes, and endocrine deficiency diseases [11].

5.2.3.1 Genetics

The estimated background lifetime risk of developing acne is about 85 to 90% [12]
and being genetically predisposed to developing acne vulgaris may play an impor-
tant role in influencing the number, size, and activity of the sebaceous glands [13].
Though the true role of genetics is yet to be made clear, Lasek noted that two-thirds
of acne cases among adult patients recounted a history of at least one first-degree
relative who also suffers from acne [14]. Goulden later suggested that the daughters
of adult female acne patients are at a significantly higher risk of developing acne as
an adult (P <0.001) [13].
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5.2.3.2 Hormones

Androgens play a role in the etiopathogenesis of acne vulgaris. In AFA, there is an
increase in the number of sebocyte and keratinocyte receptors whose sensitivity to
circulating androgens are augmented. The hyperactivity of the enzymatic organiza-
tion in the sebocytes and keratinocytes associated with the metabolism of andro-
genic hormones (i.e., 5-alpha reductase, 3-beta-hydroxysteroid dehydrogenase
(3-BHSD), and 17-hydroxysteroid dehydrogenase) leads to an elevated prehormone
peripheral conversion of dehydroepiandrosterone sulfate (DHEA-S), androstenedi-
one, and testosterone into more potent androgenic hormones testosterone and dihy-
drotestosterone (DHT). Clarke et al. report that testosterone, DHEA-S, and DHT
stimulate sebaceous gland growth and sebum production, with DHT being 5 to 10
times more potent than its precursor, testosterone, and less likely to be metabolized
by aromatase into estrogen [15].

Estrogens act reversely by inhibiting the secretion of androgens, modulating the
genes involved in the growth of the sebaceous gland and deterring their function.
The estrogen/androgen ratio determines the activity of the sebaceous gland [15].
The worsening of the disease in the premenstrual period in 60% to 70% of women,
as well as in premenopausal, pregnancy, and during the use of progestin-only con-
traceptives, happens because there is a relative increase of the hormones with greater
androgenic activity, in relation to estradiol [3].

During stressful periods, the sebaceous gland, which is a neuroendocrine organ,
can be further stimulated by neuropeptides and hormones such as melanocortins
and corticotropin-releasing hormone (CRH) [3]. CRH increases the expression of
3-fHSD mRNA, the enzyme responsible for the conversion of dihydroepiandros-
terone (DHEA) to testosterone. Other regulators of sebum production include hista-
mine, retinoids, vitamin D, and insulin-like growth factor 1 (IGF-1) [5].

5.2.3.3 Other Factors
5.2.3.3.1 Epidermal Barrier Function

Del Rosso et al. report that epidermal barrier function loss may be an important fac-
tor in the setting of adult acne. A disrupted epidermal barrier leads to a transepider-
mal water loss that may set the cascade of inflammation leading to acne formation
[16, 17].

5.2.3.3.2 Diet

Dairy products and foods with a high glycemic load were noted to increase insulin
and insulin-like growth factor-1 (IGF-1) levels. The mammalian target of rapamycin
complex 1 (mTROCT1) is then stimulated, triggering the processes such as increased
protein and lipid synthesis, cell proliferation, proliferation of keratinocytes,
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sebaceous gland hyperplasia, sebaceous lipogenesis, insulin resistance, and
increased body mass index [18]. The gonads and sebaceous glands, with receptors
for both insulin and IGF-1, stimulate the production of androgens, such as testoster-
one, and inhibit the action of aromatase that converts testosterone to estradiol [19].

5.2.3.3.3 Drugs

Certain medications such as corticosteroids, benzodiazepines, lithium, cyclospo-
rine, ramipril, isoniazid, iodides, bromides, vitamin B-type complexes, serotonin
uptake inhibitors, epidermal growth receptor inhibitors, and progestin contracep-
tives have all been associated with the development of acne.

Corticosteroids stimulate hyperkeratinization and increase the expression of toll-
like receptor-2 (TLR 2) [20].

Norgestrel and levonorgestrel, which are first-generation progestins, have andro-
genic effect similar to testosterone [21-23]. Levonorgestrel intrauterine devices and
implants, subcutaneous etonogestrel, and long-acting methods with progestin alone
have been noted to produce a negative effect on acne or may trigger acne in predis-
posed women [24-26].

5.2.3.3.4 Stress

Stress can result in increased levels of cortisol due to the release of proinflammatory
cytokines and CRH. Even sleep deprivation associated with women’s modern life-
style and stress have an important impact on the hypothalamic-pituitary-adrenal
axis and in the increased secretion of stress-related hormones [3].

5.2.3.3.5 Cosmetics

Earlier data suggested that cosmetics trigger acne in as many as 62% of adult female
acne cases [27]. However, as part of coping up with the presence of acne, the use of
cosmetics form part of these women’s way to get back their self-esteem that is
already low [28]. Cosmetic use is not entirely prohibited. What is essential is educa-
tion on the use of noncomedogenic and nonacnegenic cosmetics, to avoid acne
flares [28, 29].

Skin care products (i.e., moisturizers, toners, and sunscreens) are commonly
used along with acne medications [30]. Zeichner reports that application of a mois-
turizer before topical acne medications did not interfere with efficacy and enhanced
the tolerability of the drug [31].
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5.2.3.3.6 Tobacco

There is a close relationship between smoking and the occurrence of AFA. Acne
prevalence in the general population was shown to be higher among smokers com-
pared to nonsmokers [32]. A similar inclination was shown among adult women
ages 25 to 50 years who are smokers. They were shown to have a higher prevalence
of comedonal acne [33]. Yang et al.’s study showed that tobacco is the main factor
responsible for the appearance of noninflammatory acne in this age group, with a
significant difference between female smokers and nonsmokers. Micro- and macro-
comedones with just few inflammatory lesions were seen among smokers, described
as “smoker’s face.” Nicotine stimulates the sebaceous gland which is sensitive to
acetylcholine. Acetylcholine leads to cellular modulation and differentiation, and
hyperkeratinization is induced. Sebum production and composition is altered, anti-
oxidant agents are reduced, and peroxidation of sebum components, such as squa-
lene, is increased [34]. Whether tobacco worsens pre-existing acne or causes new
acne in those with a genetic predisposition is not clear [6].

5.2.3.3.7 Endocrine Diseases

The association of acne with an endocrinopathy characterized by hyperandrogen-
ism may present with other clinical signs, such as hirsutism, seborrhea, alopecia,
menstrual disorders, ovulatory dysfunction, infertility, early puberty, metabolic
syndrome, and virilization. The main endocrinopathies that occur with hyperan-
drogenism are PCOS, late congenital adrenal hyperplasia or dysfunction, and more
rarely, tumors of the ovary, adrenal gland, pituitary gland, and hypothalamus [35].
It is worthwhile to note that in most AFA patients showing no signs of clinical or
laboratory hyperandrogenism, slightly elevated levels of S-DHEA have been
observed [36].

5.2.4 Role of Polycystic Ovary Syndrome (PCOS)
5.2.4.1 Definition

Polycystic ovary syndrome (PCOS) is the most common hormonal imbalance with
an unknown etiology in women in their reproductive years [37]. The first definition
of PCOS was given in 1990 by the National Institute of Health (NIH). The criteria
included a combination of oligo-anovulation and clinical or biochemical signs of
hyperandrogenism [38]. Rotterdam consensus in 2003 included ultrasonographic
evidence of polycystic ovaries as one of the characteristics of PCOS [39].
Dermatological manifestation of hyperandrogenism, namely acne vulgaris, hirsut-
ism, and androgenic alopecia, is included as one of its cardinal criteria [40]
(Fig. 5.2).
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Fig. 5.2 Acne with PCOS
in a 40-year-old married

Asian female (Courtesy of
Dr. Maria Juliet Macarayo)

5.2.4.2 Epidemiology

There are various reports from different parts of the world regarding the prevalence
of PCOS. An earlier study noted that its frequency may be higher in women younger
than 35 years of age [41]. According to the NIH and Rotterdam criteria, 6-10% of
women were affected by PCOS and that women of reproductive age between 15 and
49 years are affected by PCOS and endocrinopathies [42]. Among South Asian
patients living in the United Kingdom, prevalence of PCOS was lower than that of
hirsutism [43, 44].

5.2.4.3 Manifestations and Pathophysiology

Playing a key role in the pathophysiology of PCOS are the ovarian, neuroendocrine,
and metabolic dysfunctions. PCOS, hyperandrogenism, hyperinsulinemia, and
insulin resistance are well interrelated. The critical role of chronic low-grade inflam-
mation in PCOS cannot be overlooked [45].

Clinical indicators of hyperandrogenism are acne vulgaris, hirsutism, and andro-
genic alopecia, virilization, clitoromegaly, infertility, increased muscle mass, and
decreased breast size [46, 47]. Hyperandrogenism in relation to the ovaries as a
source may be due to PCOS or ovarian tumors (benign or malignant); with regard to
the adrenals as source, may be due to adrenal hyperplasia (congenital or
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noncongenital) or adrenal tumors (benign or malignant) [48]. Suggestive of viriliza-
tion are disorders of severe insulin resistance, androgen-secreting tumors, and
androgenic substance abuse [49].

Metabolic disturbances including obesity and insulin resistance were found in
60-80% of women with PCOS. According to Housman et al., the risk for multisys-
temic consequences, including type 2 diabetes mellitus, cardiovascular disease,
endometrial cancer, obstructive sleep apnea, nonalcoholic steatohepatitis, and psy-
chiatric disorders is high in women with PCOS [50]. Hyperinsulinemia and periph-
eral insulin resistance occur frequently in women with PCOS. The former influences
an increase in the concentration of plasma IGF-1 while IGF Binding Protein-Like 3
(IGFBP-3) is lowered. This imbalance culminates in the hyperproliferation of kera-
tinocytes. The increased IGF-1 leads to the inhibition of aromatase, averting the
conversion of testosterone to estrogen. Also, a decrease in the hepatic production of
sex hormone binding globulin (SHBG) favors the elevation of the free androgens
that constitute its active form [35].

Metabolic syndrome is common among women with acne, obesity, and
PCOS. Criteria for metabolic syndrome include the following: (a) abdominal
obesity (circumference of the waist) > 88 cm, (b) triglycerides >150 mg/dL, (c)
HDL <50 mg/dL, (d) blood pressure > 130/> 85 mm Hg, (e) high glyce-
mia = 110-126 mg/dl, and (f) glycemia 2 h after the glucose tolerance
test = 140-199 mg/dL [35, 51].

Velija-Asimi reported that the imbalance of estrogen and progesterone levels
may be involved in the growth of ovarian cysts. Characteristic among PCOS women
is the chronic secretion of estrogen without the cyclic pattern that complements the
ovulatory cycle. Serum estradiol (E2) levels were noted to be variable but serum
estrone (E1) was frequently higher than that of E2. In addition, though serum pro-
gesterone levels are low in PCOS women, 17-hydroxyprogesterone values were
described to be significantly elevated in women with PCOS [52].

Inflammation processes are involved in ovulation and may be linked to the vis-
ceral adipose tissue as a host to this process. With abdominal obesity more common
among women with PCOS, production of inflammatory cytokines, monocyte che-
moattractant proteins (MCPs), and recruitment of the immune cell can lead to an
inflammatory response in adipocytes [53].

In the latest study of Tsvetanova et al. among female patients of the reproductive
age, a relationship was established between acne vulgaris, PCOS, and autoimmune
thyroid disease (AITD) [54]. Moreover, often seen with PCOS are fertility disor-
ders, cardiovascular problems, and psychological effects on the quality of life,
including anxiety and depression [55].

Hyperandrogenism, being one of the most important diagnostic features of
PCOS, must be readily detected by the dermatologist for proper diagnosis and cor-
rect management of the disorder. Irregular menses plus hirsutism, acne, seborrhea,
and less commonly hair loss should make one suspect of PCOS [50].
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5.2.4.4 Evaluation Considerations

It cannot be more emphasized that a thorough medical history, a complete physical
examination, and a comprehensive review of systems are vital to evaluate any
patient with acne. It is imperative that the social history, medications and supple-
ment use, tobacco and illicit drug use, menstrual history (i.e., age of menarche,
regularity of menses, history of infertility), and prior/current acne treatments must
not be missed [56].

5.2.4.5 Laboratory Investigations

In suspected PCOS, the following criteria should be checked: (1) presence of men-
strual alterations (amenorrhea or oligomenorrhea), (2) clinical and/or biochemical
hyperandrogenism, as well as (3) ultrasonographic changes (>12 follicles with
2-9 mm diameter or increase in ovarian volume > 10 cm?). In the revised consensus
of 2004, the presence of two of the three criteria confirmed the diagnosis [57, 58].

Although PCOS is the most common cause of increased androgens in adult
women, endocrine testing is only needed in patients who have other signs or symp-
toms of hyperandrogenism [59]. And in the presence of other clinical signs of
hyperandrogenism, most authors suggest acquiring of the patient’s plasma concen-
trations of free and total testosterone, DHEA-S, luteinizing hormone (LH), and
follicle-stimulating hormone (FSH). Free androgen index (FAI) may be requested,
as well, since a high concentration was noted among PCOS women [60].

When suspecting PCOS, a transvaginal ultrasound must be carried out for visu-
alization of the ovaries. These examinations should always be performed in the
follicular phase, preferably between the first and fifth day of the menstrual cycle and
the collection should be done in the morning, between 8 and 10 am. It is not, how-
ever, recommended to perform these when hormonal contraceptives are in use [35].

Testing for thyroid function may be warranted in some cases. Clinically diag-
nosed thyroid diseases with hormonal or autoimmune dysfunction were more fre-
quently seen in patients with acne vulgaris than in patients without acne [40, 61].

Other than these laboratory parameters, care and screening are required for these
already troubled women, as they are at high risk for depressive disorders, disorga-
nized eating behavior, and impaired quality of life [62].

5.2.4.6 Treatment

5.2.4.6.1 Nonhormonal

Change in the lifestyle for PCOS patients is most important. Diet and exercise can
lead to weight loss and can improve fertility and metabolic abnormalities. Aiming

to have a normal body mass index (normal value 18.5 to 24.9) is ideal. Glucose
control is a must.
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Treatment for acne usually involves the standard therapy, depending on its sever-
ity. This may include topical medicaments such as retinoids, antibiotics, benzoyl
peroxide, and dapsone. Oral options may be isotretinoin or antibiotics. Chemical
peeling can be offered as a procedural adjunct. Management of hirsutism may
include application of eflornithine cream or procedures such as bleaching, shaving,
waxing, electrolysis, and laser hair removal. Use of minoxidil scalp solution may
help in dealing with androgenetic alopecia.

5.2.4.6.2 Hormonal*

Hormonal treatment of PCOS includes combination estrogen and progesterone oral
contraceptives (COCs), antiandrogen drugs (i.e., spironolactone, cyproterone ace-
tate, drospirenone, and flutamide), inhibitors of peripheral androgen conversion
(e.g., finasteride), and insulin-sensitizing agents (e.g., metformin) [63].

*See Role of Hormonal Treatment for Female Acne

5.2.4.6.3 Other Drugs

Metformin

Most drugs for the management of PCOS act through increasing insulin sensitivity
and the reduction of insulin levels. Metformin is the most widely used insulin-
sensitizing drug. It leads to an increase in insulin sensitivity by upregulation of
lethal-7 microRNA (let-7 family miRNAs) [64]. It can steer the inhibition of hepatic
glucose production and a reduction of glucose uptake. By decreasing insulin levels,
metformin diminishes the activity of cytochrome P450c-17a, causing a decline in
androgens’ synthesis, and hence, lowering the levels of plasma androgens [65]. It
also plays an anti-inflammatory role by impeding phosphorylation of the inhibitory
protein I kappa B (IkB), thereby activating the kappa enhancer binding protein NF
kappa B (NF-xB) [66].

Metformin’s positive effects on the menstrual cycle led to its being administered
to young women needing improvement of their ovulatory cycle and hyperandro-
genic symptoms such as hirsutism, acne, and weight gain [67]. However, its gastro-
intestinal side effects may not be well tolerated such that it is often used as a
second-line option after spironolactone, and is best reserved for patients with glu-
cose intolerance, insulin resistance, or who are trying to conceive [68].

Thiazolidinediones

Thiazolidinediones (TZDs) suppress gluconeogenesis by increasing peripheral glu-
cose uptake and decreasing hepatic glucose production. Troglitazone was effective
for hirsutism in patients with PCOS, but is no longer available because of
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hepatotoxicity. Currently, pioglitazone and rosiglitazone are being used, but both
are not without side effects. Both carry associated cardiovascular risks and hepato-
toxicity [63, 69].

5.2.4.7 Prognosis

PCOS seems to have a long prodromal phase with detectable abnormalities through-
out the life cycle of affected women. Approximately, 25% to 30% of women with
PCOS may show impaired glucose tolerance by the age of 30 and 8% may develop
type 2 diabetes. Women with PCOS are seen to have more extensive coronary artery
disease by angiography. The presence of hypertension and the chronic anovulation
can predispose them to endometrial, ovarian, and breast cancer [70].

5.2.5 Role of Hormonal Treatment in Women
5.2.5.1 The Hormones Implicated in Acne Pathogenesis

The following hormones are implicated in the pathogenesis of acne vulgaris: andro-
gens, estrogens, progesterone, insulin and IGF-1, corticotrophin-releasing hormone
(CRH), adrenocorticotropic hormone (ACTH), melanocortins, glucocorticoids, and
growth hormone (GH) [71].

Androgens are the most important of all the hormones regulating sebum produc-
tion. Its excess can be suspected when there is a sudden onset of acne presenting
with cysts and nodules that are quite widely distributed. Hormonal imbalance is still
possible even in women with normal menstrual periods [72].

Beginning at puberty, sebum production and acne formation are stimulated by
androgens in both sexes. Potent androgens such as testosterone and DHT mediate
the secretion of sebum. Sources for DHEA and androstenedione production are the
adrenal glands and ovaries. DHEA is predominantly produced by the adrenal glands,
while androstenedione is produced by the ovaries and adrenal glands in equal pro-
portions. Of interest, 5 a-reductase enzyme in the infundibular sebocytes can con-
vert the testosterone to the 5-10 times more active DHT [73]. While testosterone,
SDHEA, and DHT stimulate sebaceous gland growth and sebum production, estro-
gens have the opposite effect.

Estrogens influence the genetic control of the sebaceous glands and sebocyte
formation. As estrogens increase the production of SHBG by the liver, free serum
testosterone level is decreased, counteracting the action of testosterone in the sebo-
cytes [74]. High-dose estrogen which exerts a negative feedback on the gonadal axis
can result in the reduction of the sebaceous gland size, thereby causing a decrease
in sebum formation [74, 75]. In this manner, the estrogen/androgen ratio dictates the
activity of the sebaceous gland [15].
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Progesterone inhibits 5 a-reductase which is required to convert testosterone to
the more potent DHT. This hormone, whose receptors are expressed in basal epider-
mal keratinocytes, causes menstrual flare and sebum exacerbations [72].

Insulin stimulates the growth and maturation of the sebaceous glands through
the upregulation of GH receptors on the sebocytes. Highly glycemic index foods
result in insulin release which in turn produces androgen and sebum production [76].

Corticotrophin-releasing hormone (CRH) from the hypothalamus shares its
role in targeting the sebaceous glands and inducing lipogenesis. It enhances andro-
gen bioavailability by stimulating the conversion of DHEA to testosterone [77].

Melanocortin is one of the breakdown products of proopiomelanocortin.
Sebocyte receptors for melanocortin (MC-1R and MC-5R) serve to regulate sebo-
cyte differentiation and lipogenesis [78].

The different pituitary hormones have their own roles to play. ACTH serves as
a stimulator of sebum production. GH activates sebocytes differentiation and stimu-
lates conversion of testosterone to DHT via 5 a-reductase. LH aids in regulating
ovarian androgen secretion. Increased secretion of Prolactin in the adrenal glands
leads to prolactin receptors acting up to the fast formation of acne lesions [48, 79].

Hormonal treatment of acne may therefore come into place in the following set-
ting: premenstrual severe flare-ups, when oral contraception is desirable, acne not
responding to conventional treatment, PCOS, late-onset acne (acne tarda), and ovar-
ian or adrenal hyperandrogenism [80].

5.2.5.2 Endocrinal Evaluation in Patients with Suspected Hormonal Acne

Bettoli et al. stressed that hormonal evaluation is not mandatory for those who expe-
rience short bouts of onset and offset of their acne, and for those who respond well
to standard treatments. However, assessment might be necessary in the more resis-
tant cases and for those who fail to respond to conventional therapies. This includes
patients with acne that is: (a) late-onset (presenting in the third decade) or early-
onset (prepubertal/premenstrual), (b) resistant to therapy, (c) stress-exacerbated, (d)
with signs of hyperandrogenism, virilization (clitoromegaly, deepened voices, and
masculine features), PCOS or hyperinsulinemia (obesity in the trunks, skin tags,
and acanthosis), and (e) with lesions distributed more on the lower third of the face
along the chin and jaw lines [81].

It is important to note that many patients with hormonal acne might not have a
raised level of circulating testosterone in their blood. Also, some women with raised
androgen levels can still have normal menstrual patterns. The reason for this may lie
on the small portion of the testosterone (1-2%) being free and able to bind to the
androgen receptors to induce action [82].

On the other end, patients exhibiting normal levels of both total and free testos-
terone but with definite signs of hyperandrogenism can be explained by the fact that
there is an increased sensitivity of the receptors to androgen at the pilosebaceous
unit or there is an increased activity of the 5 a-reductase enzyme that results in the
overproduction of DHT [83].
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5.2.5.3 Laboratory Tests in Patients with Suspected Hormonal Acne

For patients whose acne requires endocrine evaluation, this must be done at the
early menstrual phase (follicular phase). Oral contraceptives should be terminated
and stopped one month before laboratory investigations, to avert false positive
results [81].

Testosterone (free and total): minimal to modest elevations of >200 ng/dL are
suggestive of a benign ovarian or adrenal cause; with greater elevations above this
level, neoplasia of ovarian or adrenal origin should be suspected [84]. Normal test
results show total testosterone levels of 15-70 ng/dL for women. It may vary from
8 to 48 ng/dL (females 19-49 yo) and 2 to 41 ng/dL (females >50 yo). For free
testosterone, normal levels are as follows: 1-6 pg/mL (31-40 yo), 1-4 pg/mL
(41-50 yo), and <3 pg/mL (>51 yo).

Androstenedione: secreted equally by the ovaries and adrenals and follows a
circadian rhythm making early morning samples the best to analyze [85]. Normal
levels in women are between 0.7 and 3.1 ng/mL.

DHEA: high levels of DHEA >8000 ng/dL should raise concern of adrenal
tumors, while levels of DHEA-S between 4000 and 8000 ng/dL indicate benign
adrenal hyperplasia [85]. DHEA is derived mostly from the adrenal glands and con-
verted to DHEA-S in the adrenal glands and liver. Elevated DHEA-S levels indicate
increased adrenal androgen production. Mild elevations in adults are usually idio-
pathic, but levels of >600 mcg/dL can suggest the presence of an androgen-secreting
adrenal tumor [86].

SHBG: decreased levels of SHBG lead to free unbound testosterone in excess,
resulting in more manifested signs [87]. The normal ranges for SHBG concentra-
tions in adults are 10-57 nmol/L (males) and 18—144 nmol/L (nonpregnant females).

Prolactin: elevated prolactin could point out to hypothalamic or pituitary causes
for further assessment and investigation. Normal level for nonpregnant females is
2-29 ng/mL and for pregnant females, 10-209 ng/mL [88].

17-Hydroxy progesterone: elevated (>200 ng/dL) in congenital adrenal hyper-
plasia or nonclassic congenital adrenal hyperplasia due to deficiency or absence of
21 a-hydroxylase [81].

Luteinizing hormone (LH): follicle-stimulating hormone (FSH) ratio: a ratio
of >2 is indicative of possible PCOS [81].

Fasting and postprandial insulin: overweight and obese patients should be
checked for insulin levels [87].

Serum cortisol: high levels are an indication of adrenal neoplasia [87]. Normal
levels are as follows for the adults/elderly: if taken at 8:00 AM, 5-23 mcg/dL
(138-635 nmol/L); if taken at 4:00 PM, 3—13 mcg/dL (83-359 nmol/L).

ACTH stimulation or dexamethasone suppression test: should be carried out
for further evaluation. Androgen from ovarian sources will be disinclined to respond
to both tests. Adrenal-sourced androgens are reactive to both tests: an increase fol-
lowing the ACTH stimulation and a decrease in response to dexamethasone sup-
pression test [81].
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5.2.5.4 Hormonal Agents

Hormonal therapy in acne is given to suppress androgen production from the ova-
ries, adrenals, and pituitary and also to inhibit androgen receptors (ARs) on the
sebaceous glands. It is not indicated as monotherapy [89].

Along with topical or systemic antibiotics in severe pustular and moderate nodu-
locystic acne cases, hormonal treatment is recommended by the European guide-
lines. It can also be an alternative to starting therapy with isotretinoin. It is, however,
absolutely contraindicated for comedonal acne. Its usage with antibiotics, benzoyl
peroxide, azelaic acid, and even retinoids is allowed. It usually takes about 3 months
before one sees improvement and benefits from treatment [90].

Recommendations for hormonal treatment by the work group of Zaenglein et al.
stated that estrogen-containing combination oral contraceptives are effective for
inflammatory acne in females and that spironolactone, for a select set of females
with acne, may be useful. They also support the use of a short-course of oral corti-
costeroid therapy for patients with severe inflammatory acne while starting standard
acne treatment [82].

5.2.5.4.1 Combination Oral Contraceptive Pills (COC)

First approved by the FDA for contraception in the United States in 1960, combina-
tion oral contraceptive pills (COCs) contain both an estrogen and a progestin com-
ponent. They prevent ovulation and pregnancy by inhibiting gonadotropin-releasing
hormone and, subsequently, follicle-stimulating and luteinizing hormones. COCs
are needed to start follicular maturation and for ovulation.

The COCs approved by USFDA are ethinyl estradiol/norgestimate, ethinyl estra-
diol/norethindrone acetate/ferrous fumarate, ethinyl estradiol/drospirenone, and
ethinyl estradiol/drospirenone/levomefolate.

Based on their antiandrogenic properties, COCs decrease androgen production at
the level of the ovary and also increase SHBG, binding free circulating testosterone
and rendering it unavailable to bind and activate the androgen receptor. The activity
of 5-a-reductase is reduced, thereby blocking the androgen receptor [91-93].

Numerous randomized controlled trials showed that COCs reduce both inflam-
matory and comedonal lesion counts. However, determining which COC is consis-
tently superior in the treatment of acne is difficult. Palli et al. evaluated the
effectiveness of drospirenone 3 mg/ethinyl estradiol 0.02 mg in the treatment of
moderate truncal acne. Result showed significant reductions in inflammatory, non-
inflammatory, and total acne lesions compared to placebo [94].

Like any other drug, there are risks when taking COCs:

Venous thromboembolic events (VTEs) have been implicated with COCs, usu-
ally with higher doses of ethinyl estradiol. However, some progestins have been
associated as risk factors for VTE.

The risk of myocardial infarction (MI) is also increased in COC users, more so
in the presence of cigarette smoking, diabetes mellitus, and hypertension. Both
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ischemic and hemorrhagic stroke in COC users were noted, but quite uncommon in
women of reproductive age [92, 95, 96].

There is increased risk of breast cancer in some women taking COCs. Notably,
this increased risk of breast cancer is greatest in women 34 years of age, when the
overall incidence of breast cancer is at its lowest. Gierisch et al. however noted that
the duration of COC use or a positive family history of breast cancer did not appear
to be added risks [97]. Though cervical cancer may be increased in COC users, the
risk declines after the COC is discontinued and the increase in risk disappears after
10 years of nonuse [98].

Within two years of first having menstruation or in patients who are 14 years of
age, the use of COC for acne should be avoided unless it is clinically warranted. The
development of peak bone mass occurs during adolescence and young adulthood.
The addition of low-dose estrogen COCs early in the teen years may weaken the
buildup of bone mass [99].

The FDA has approved COC use for females 14 years (e.g., drospirenone and
drospirenone/levomefolate) or 15 years (e.g., norgestimate and norethindrone/fer-
rous fumarate) and older. Noncontraceptive benefits of COCs, in addition to the
improvement of acne, include regulation of the menstrual cycle, lessening of men-
orrhagia and associated anemia, and a decrease in the formation of benign ovarian
tumors. There has been decreased risks for colorectal, ovarian, and endometrial
cancers [92, 100].

A comprehensive acne treatment regimen may include COCs. They may be used
in combination with other oral acne medications like spironolactone [101]. The tet-
racycline class of antibiotics were shown not to affect the effectiveness of the COCs;
hence they may be used in conjunction with COCs [102, 103]. Rifampin and gris-
eofulvin are the only anti-infectives that may interact with COCs, lessening their
effectiveness [101].

Before initiating the use of a COC, a Papanicolaou smear and a bimanual pelvic
examination may still be done but are no longer deemed mandatory since both pro-
cedures do not identify women who should not take a COC.

5.2.5.4.2 Spironolactone

Spironolactone is an aldosterone receptor antagonist with a potent antiandrogen
activity.

It decreases testosterone production by competitively inhibiting the binding of
testosterone and DHT to androgen receptors in the skin [104—-106]. It may also
inhibit 5-a-reductase and increase SHBG.

The usual dosage for the treatment of acne is 50-200 mg daily, taken after a
meal. Despite the long use of spironolactone in acne and due to the limited number
of literature studies, the efficacy of spironolactone remains to be considered inter-
mediary [107].

In a study by Shaw et al., spironolactone given at 50 to 100 mg daily, either as
monotherapy or as adjunctive therapy, led to 66% of the subjects being clear or
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markedly improved, with favorable tolerability at these lower doses [108]. Among
Asian women, 200 mg daily for 8 weeks with the dose tapered by 50 mg every four
weeks over a total of 20 weeks showed clinical improvement rated as good to excel-
lent [106].

With the available evidence, experience, and expert opinion, work group sup-
ports the use of spironolactone in the management of acne for select women. It is
well tolerated with the side effects being dose related. The most common side
effects include diuresis, menstrual irregularities, and breast tenderness; less com-
mon are breast enlargement, fatigue, headache, and dizziness [109, 110]. It is preg-
nancy category C with animal studies having shown feminization of a male fetus
early in gestation. There is also an increased risk of hypospadias. Oral contracep-
tives should be used with spironolactone due to the risk of birth defects and for the
reduction of side effects [111].

It is generally safer and well accepted to use spironolactone in women. In men,
side effects as impotence, decreased libido, and gynecomastia limit its use [112].
Hyperkalemia, a serious side effect, is rare in young healthy individuals as long as
they have normal hepatic, adrenal, and renal functions. However, potassium moni-
toring should be done frequently and on a regular basis while on spironolactone and
the drug should be immediately stopped if hyperkalemia ensues.

Topical spironolactone 5% has been investigated for its local antiandrogen
effects but much larger controlled studies are required to assess its efficacy and
safety in the future [113].

5.2.5.4.3 Flutamide

Flutamide, a nonsteroidal selective androgen receptor blocker, is mainly used in the
treatment of prostate cancer. Adalatkah et al. have noted its effectivity to treat acne,
androgenetic alopecia, and hirsutism [114]; however, its indication for acne is not
yet approved by the USFDA [82].

The dose can range from 62.5 mg daily to 250 mg twice daily [115]. Combined
with a triphasic COC, flutamide at 250 mg twice daily reduced acne by 80% com-
pared with spironolactone 50 mg twice daily/COC, which reduced acne by only
50% after 3 months of therapy [116].

Dose and age-related side effects noted were breast tenderness, gastrointestinal
problem, decreased libido, pseudohermaphrodite condition and signs of feminiza-
tion in the male fetus [117], as well as idiosyncratic fatal hepatitis [118].

5.2.5.4.4 Prednisone

Prednisone which is given at 0.5 to 1 mg/kg/day is indicated for the treatment of the
systemic and cutaneous manifestations of acne fulminans. It is also recommended
for the treatment and prevention of isotretinoin-induced acne fulminans-like
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eruptions. There is a need to slowly taper the dose over several months while tran-
sitioning to isotretinoin or oral antibiotics in order to minimize relapses. Because of
adverse effects, its long-time use is prohibited [119].

Bettoli et al. reported that oral corticosteroids, if used in high doses, might help
patients with inflammatory signs of acne despite any hormonal causes. Low-dose
steroids suppress adrenal activity in patients with proven adrenal hyperactivity [81].

Long-term use of more than 6 months is not recommended. It is mandatory to
monitor blood sugar and signs of osteoporosis. ACTH stimulation test should be
used every 2 months to test for risk of adrenal suppression [120].

5.2.5.4.5 Cyproterone Acetate (CPA)

Cyproterone acetate, one of the earliest and most studied antiandrogens, may also
exhibit properties of being a progestin. When used as a monotherapy, in doses of
50-100 mg/day from days 1 to 10 of the menstrual cycle, acne improvement was
rated to be from 75% to 90% [121, 122].

5.2.5.4.6 Drospirenone

Drospirenone is the only progestin approved by the USFDA. It blocks the androgen
receptors and is truly antiandrogenic, even without the addition of estrogen [95].

5.2.5.47 GRH Agonists

Gonadotropin-releasing hormone agonists, analogs of GRH, impedes the ovarian
cyclic release of LH/FSH. This leads to an induced state of anovulation, with the
end results of suppressing both estrogen and androgen production [123]. It can be
administered as a nasal spray, through subcutaneous or intramuscular injections, or
as a subcutaneous implant [124].

5.2.5.4.8 Cortexolone 17a-Propionate

Cortexolone 17x-propionate cream is a topical steroidal antiandrogen agent with
a strong antiandrogen activity and mild anti-inflammatory properties [125]. The
medication was approved by the US Food and Drug Administration (FDA) for the
treatment of acne in August 2020.
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5.3 Acne in Pregnancy

In as much as there is a myriad of researches on all aspects of acne vulgaris across
the globe, there is still a paucity of knowledge on the special population of pregnant
women suffering from this disease.

5.3.1 Epidemiology

Some researches dealing with skin changes and diseases in pregnancy showed a
small percentage of this population having acne vulgaris (0.1-10%) [126—-129]. In
the past decade, three interesting studies focused on acne in pregnancy. Dreno’s
French study was a cross-sectional questionnaire on 378 patients conducted in
18 months [130], Yang’s Taiwanese study was a 12-month prospective longitudinal
study on 35 patients [131], and Kutlu’s more recent prospective cross-sectional
study involved 295 patients in Turkey within a span of 4 years [132]. Included sub-
jects were 18 years old and above and the mean age in years were similar for all:
29.8 +4.8 [130], 28.5 [131], and 27.06 + 4.88 [132].

As of late, acne in adult women has caught much attention [2, 7, 31, 133, 134]
and in this essence, acne among pregnant women has been claimed to share many
common points with this new population [130-132].

A previous history of pre-pregnancy acne was noted in the majority [130, 131] if
not all of the subjects [132]. Among the 86.6% of these patients in Dreno’s study,
35.1% reported relapse of cured acne and 51.5% had continuous acne since adoles-
cence [130]. The latter category comprised 94.3% in the study of Yang [131].
Similarly, Kutlu’s study revealed a high percentage of persistent acne (71.2%) with
the remaining 25.8% having adult-onset acne [132].

5.3.1.1 Factors to Consider Among Pregnant Women with Acne
5.3.1.1.1 Previous History of Pre-pregnancy Acne

Earlier reports showed that women bearing a previous history of acne had a higher
incidence of acne while pregnant, with worsening on the face and notable extension
to the trunk [130]. However, a recent study revealed that acne severity while preg-
nant had no correlation with the onset of acne pre- or postpuberty. Also, though
there was a high number of pregnant acne patients reporting persistent or adult-
onset acne, the same group did not find a significant relationship between the his-
tory of adult-onset acne and acne severity [132].
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5.3.1.1.2  Menstrual Cycle History

Women with irregular menstrual cycles (oligomenorrhea or polymenorrhea) were
reported to have significantly more severe to very severe acne than those with nor-
mal menstruation in the study of Kutlu. However, further analysis in the same study
showed no statistical significance between acne severity and the length of menstrua-
tion periods before pregnancy. Also, though premenstrual worsening of acne was
reported in more than 50% of the study population of Kutlu, they found no relation-
ship between acne severity in pregnancy and perimenstrual worsening of acne
[132]. Similarly, in another study, a history of dysmenorrhea did not affect the
severity of facial acne [131].

5.3.1.1.3 Age of Pregnant Women with Acne

In the study of Dreno and Kutlu involving a bigger number of subjects, they observed
that younger patients (<25 yo) tended to have more severe to very severe facial acne
while pregnant; also, truncal acne was noted to be higher in this age group [130, 132].

5.3.1.1.4 Gravidity/Parity

Gravidity, defined as the number of times a woman has been pregnant, was noted to
have a negative effect on the severity of acne. Older primigravidas (>25 yo) were
reported to have a higher number of facial acne lesions during the second and third
trimesters in the study of Yang [131]. Submandibular, chest, and upper back involve-
ment were noted to be significantly higher in the third trimester [132].

Parity, on the other hand, is defined as the number of times the woman has given
birth to a fetus with a gestational age of >24 weeks. Though acne was reported in
previous pregnancies, no correlation between acne severity and parity was shown
[130, 132].

5.3.1.1.5 Distribution of Acne Lesions

Facial acne was common among the pregnant patients in the three aforementioned
studies, but only 35.2% was noted among the French subjects compared with a
much higher percentage among the patients in Taiwan and Turkey [130-132].

The degree of involvement on the different parts of the face varied. The mandibu-
lar region was significantly involved [130-132] but the cheeks were most affected
in the Taiwanese and Turkish studies [131, 132]. Truncal acne was noted in 52.8%
[132] and 87.2% [130] of the pregnant subjects, being significantly higher in the
third trimester [132].
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Even if the three studies differ in the distribution of facial acne among pregnant
women, similarities to adult female acne were substantiated with the perioral and
mandibular areas being affected in both sets of patients.

5.3.1.1.6  Severity of Acne Lesions

Acne severity was generally mild to moderate among pregnant patients, most nota-
ble in the second trimester [131, 132]. While inflammatory lesions predominated in
the French study, with nodules and cysts more notable in those with a history of
continuous acne [130], severe or very severe acne was not recorded by Yang et al.
among its Taiwanese subjects [131] and only 13.9%, most common in the third tri-
mester, was noted in the study done in Turkey [132].

Interestingly, while Yang et al. noted that higher numbers of inflammatory facial
acne in the second and third trimesters were associated with the woman being a
primigravida and with the newborn bearing a female gender and having a low birth
weight for gestational age [131], Kutlu et al. found no correlation between acne
severity and the newborn’s birth weight [132].

Acne severity in pregnancy was found to have no significant relationship with the
onset of acne pre- or postpuberty nor with history of adult onset of acne [132].

In an earlier study, no association between severity of facial acne and body mass
index (BMI) at the first maternal visit and maternal weight gain throughout preg-
nancy was disclosed [131] but in a more recent research, it was noted that women
with higher BMI for pregnancy showed significantly more severe to very severe
acne [132].

5.3.1.1.7 Medical Conditions

Prior polycystic ovary syndrome (PCOS) was noted among 26 (8.8%) pregnant
patients with acne. Among this subset of patients, variable severity of acne was
noted, with 18 (69.2%) having mild to moderate acne and 8 (30.8%) with severe to
very severe acne; truncal acne was higher in the third trimester [132].

Only 3.7% of the pregnant patients with acne in the Turkish study exhibited ges-
tational diabetes mellitus. The acne severity of this subset of patients was mild. No
statistical correlation between acne severity and gestational DM was estab-
lished [132].

A small number (11.9%) of pregnant acne patients was reported to have andro-
genetic alopecia of different stages (Ludwig stage 1-3). The analysis showed no
significant correlation between acne severity and stage of AGA [132].

Pregnant women with hirsutism (12.2%) had a higher prevalence of severe acne
in pregnancy but there was no correlation of acne severity and degree of hirsut-
ism [132].

History of thyroid diseases was also not associated with the severity of facial
acne [131].
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5.3.1.1.8  Smoking/Alcohol Consumption Continued While Pregnant

Smoking was noted to be continued while pregnant in a small percentage of women
in Kutlu’s study (7.5%) with a median of 20 cigarettes per day for 1 year. However,
the authors did not find any correlation between acne severity and smoking during
pregnancy. None reported alcohol consumption during pregnancy [132].

5.3.1.1.9 Effect of Previous Medications on Acne in Pregnancy

No link between the course of acne and the previous use of contraceptives was
noted [130].

In the study involving pregnant Turkish women, 70.2% reported receiving acne
treatment before pregnancy. Of these, 37.7% received systemic therapies (antibiot-
ics, spironolactone, oral contraceptive pills, or isotretinoin). Of the 32 patients who
received oral isotretinoin prior to pregnancy, only two had severe to very severe
acne during pregnancy, while those whose acne was treated pre-pregnancy with oral
antibiotics presented more with severe to very severe acne while pregnant [132].

5.3.2 Pathogenesis

Pregnancy, with its associated physiological changes, whether it be hormonal, meta-
bolic, and emotional, is known to initiate the onset of skin diseases specific to preg-
nancy or modify existing skin diseases [131, 135]. Acne vulgaris can be quite
unpredictable in its course during pregnancy [136] and the changes in the multifac-
torial nature of acne while a woman is pregnant are not much explored.

5.3.2.1 Gestational Hormone Status

During pregnancy, hormonal changes are noted and considered part of the gesta-
tional process: human chorionic gonadotropin production peaking at week 12, pro-
gesterone and estrogen production from the corpus luteum, and even alterations in
thyroid function causing a higher yield of gonadotropins and adrenocorticotropic
hormone [137]. Progressive elevation of serum androgens [138] is noted as well,
with testosterone (T) levels peaking at birth [139]. Nonpregnant levels of testoster-
one among women with no PCOS were observed to be <50 ng/dL (1.7 nmol/L)
[138]. An age-related decrease in serum T and its adrenal precursor dehydroepian-
drosterone sulfate (DHEA-S) was also noted among women aged 2049 years old
without complaints of any sexual dysfunction, from 51.5 to 33.7 ng/dL and 195.6 to
140.4 pg/dL, respectively [140]. Pregnancy levels of serum T are in the 50—120 ng/
dL (1.7-4.2 nmol/L) range [138].
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In nonpregnant women, free testosterone comes from the adrenals (25%), ovary
(25%), and a higher percentage (50%) from the peripheral conversion of andro-
stenedione which includes the skin and adipose tissue [141]. In the early phases of
pregnancy, the maternal ovary appears to be the prime source of the increased pro-
duction of testosterone, with contribution from the adrenal glands and adipose tis-
sue. However, during the main course of pregnancy, the central testosterone
production comes from the fetoplacental unit [142].

Although maternal serum T is increased during pregnancy by 70% [132], its
effects are offset by the increased sex hormone binding globulin (SHBG)-bound
androgens in the serum [139] and the very high increase in progesterone levels
(10-100-fold) [143] which may inhibit binding of testosterone to the androgen
receptor and conversion of testosterone to dihydrotestosterone. Also, the placenta
bears a great capacity in the conversion of androgens to estrogens, affording metab-
olism of the increased androgen production during pregnancy. Moreover, an increase
in estradiol levels (10-50-fold) was noted during pregnancy [143].

These physiological surges still do not completely explain the occurrence of
acne in pregnancy since not all pregnant women have acne during pregnancy [130—
132]. However, acne worsening in the third trimester may be accorded to the
increased maternal androgen concentrations and the resultant effects on sebum
production [144].

In the studies on acne in pregnancy, the majority of the patients had mild to mod-
erate acne. Hormones-wise, the significant escalation of beta-human chorionic
gonadotropin in the first trimester may stimulate androgen production and thus
induce acne [145]. By the second and third trimesters, the excessive progesterone
levels may worsen the acne due to the spur in sebum production and keratinocyte
proliferation [48, 146—148]. Excessive amounts of prolactin noted during the third
trimester may be contributory to the state of acne by increasing sebosecretion in the
skin, partly by way of androgen-dependent routes [48].

5.3.3 Management of Acne in Pregnancy

Treating acne in any stage of a person’s life is challenging enough, whether one is a
neonate, an adolescent, or an adult. Every phase encounters hurdles and the ques-
tion of adherence to therapy. What more during pregnancy and lactation?

As safety and efficacy of the medications both for the mother and the fetus at any
point in time must always be the priority when considering treatment options, limi-
tations in the usage of commonly effective drugs exist. As guidelines in the manage-
ment of acne have evolved through the years, weight on the correct choice of
treatment for pregnant women has always been emphasized (Fig. 5.3).

Prudence dictates us to be knowledgeable of the US-FDA Pregnancy Risk
Categories [48, 146] (Table 5.1) before any acne drug can be administered to this
special set of population. Though this categorization has moved on to a more elabo-
rate Pregnancy and Lactation Labeling Rule (PLLR) since 2015 [149, 150],



5 Acne in Women

NON-INFLAMMATORY ACNE

INFLAMMATORY ACNE
MILD TO MODERATE

AZELAIC ACID OR

INFLAMMATORY ACNE
MODERATE TO SEVERE

BENZOYL PEROXIDE +

TOPICAL AZELAIC ACID
AZELAIC ACID ERYTHROMYCIN OR +
CLINDAMYCIN ORAL ERYTHROMYCIN

+
BENZOYL PEROXIDE

OR CEPHALEXIN

+
IL STEROID

95

INFLAMMATORY ACNE
FULMINANT

BENZOYL PEROXIDE
+
AZELAIC ACID
+
ORAL ERYTHROMYCIN

+
ORAL PREDNISONE

Fig. 5.3 Treatment options for acne in pregnancy. (Adapted from Chien AL, Qi J, Rainer B, et al.
Treatment of acne in pregnancy. ] Am Board Fam Med 2016;29:254-62)

Table 5.1 US-FDA pregnancy categories prior to PLLR

Category | Recommendation Animal/human studies Drugs for acne
A Controlled studies showed | Pregnant women studies: None
no risk to humans Adequate, well-controlled, and
have not shown an increased risk
of fetal abnormalities
B No evidence of risk in Animal studies: No evidence of Topical Azelaic acid
humans harm to the fetus Topical & Oral
Pregnant women studies: No Erythromycin
adequate and well- controlled Topical clindamycin
studies or Oral amoxicillin
Animal studies: Shown an adverse | Oral cephalexin
effect Oral azithromycin
Pregnant women studies: Oral metronidazole
Adequate, well-controlled have
failed to demonstrate a risk to the
fetus
C Risks cannot be ruled out | Animal studies: Shown an adverse | Topical benzoyl
in humans effect peroxide
Pregnant women studies: No Topical salicylic
adequate and well- controlled acid
studies or Topical sodium
Animal studies: None conducted | Sulfacetamide
Pregnant women studies: No Topical Dapsone
adequate and well-controlled Topical tretinoin
studies Topical Adapalene
Topical TCA
Topical
aminolevulinic acid
Oral
Trimethroprim-
sulfamethoxazole
Oral prednisone
Oral zinc sulfate
D Clear evidence of risks in | Pregnant women studies: Oral Tetracyclines
humans Adequate, well-controlled, or Oral spironolactone
However, the potential observational, have demonstrated | Oral minocycline
benefits of therapy may arisk to the fetus Oral doxycycline
outweigh the potential
risks
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Table 5.1 (continued)

Category | Recommendation Animal/human studies Drugs for acne
X Contraindicated in human | Animals or pregnant women Topical Tazarotene
pregnancy studies: Adequate, well- Oral isotretinoin

controlled, or observational, have
demonstrated positive evidence of
fetal abnormalities

NA Pregnancy rating not Topical glycolic acid
available Topical lactic acid
Topical Jessner’s
solution

Topical
Clascoterone

Oral zinc gluconate

majority of the studies still use the long-known lettered categories for practical rea-
sons [131, 132, 151, 152]. Manufacturer-wise, all products, over-the-counter or pre-
scribed, should ideally bear pregnancy/lactation warnings [153].

5.3.3.1 Topical Agents

The use of topical agents is a mainstay for the treatment of all types of acne vulgaris
in pregnant women. Noninflammatory/comedolytic acne and inflammatory mild to
moderate acne are best treated with topical agents alone [130-132, 152].

5.3.3.1.1 Maybe Recommended Are the Following

Azelaic Acid

*Pregnancy Category B.

It is a naturally occurring saturated 9-dicarboxylic acid with a broad antimicro-
bial coverage including C. acnes and acts by interrupting mitochondrial respiration
and production of DNA [154]. It is comedolytic, mildly anti-inflammatory with
antityrosinase activity [146]. Only a minimal amount (<4%) is available systemi-
cally after topical application; hence it is noted to be pregnancy low risk [150]. A
significant change from its baseline levels in breast milk is not expected [155] such
that small doses are unlikely to pose a lactation risk [10].

At 15%—-20%, it is an effective antiacne agent for pregnancy with a good evi-
dence rating [156, 157] and can be recommended for mild acne with noninflamma-
tory lesions [10, 146, 158, 159].

Combined with topical benzoyl peroxide, erythromycin, or clindamycin, it can
be used for inflammatory lesions [146, 158]. An added advantage is the absence of
reported C. acnes resistance from prolonged use of azelaic acid [146].
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Benzoyl Peroxide

*Pregnancy Category C.

An organic peroxide by origin, benzoyl peroxide is a broad-spectrum bacteri-
cidal agent lethal to C. acnes in vitro, inhibiting triglyceride hydrolysis and reduc-
ing inflammation in acne lesions. It has comedolytic and keratolytic activities added
to its antiacne effects. Approximately 5% is absorbed systemically, completely
metabolized into benzoic acid (a food additive) which is rapidly cleared by the kid-
neys with no expected systemic toxicity [154]. Note that exposure to benzoic acid
in the diet is greater than exposure from topical application [160]. Though there are
no adverse reports in lactation [10], it remains unknown if benzoyl peroxide is
excreted in breast milk, hence caution in administering to nursing females [150]; it
has been labeled as compatible with lactation [160]. It is considered safe to use dur-
ing pregnancy, best used for inflammatory acne [146], and helps prevent the devel-
opment of resistance when used in conjunction with antibiotics [160, 161].

Salicylic Acid

*Pregnancy Category C.

This lipid-soluble phenolic aromatic acid acts as a keratolytic/desmolytic and
comedolytic antiacne agent [161]. Systemic absorption is minimal (9-25%) and
teratogenic potential is very low [136]. Salicylate toxicity may arise with the wide-
spread application of highly concentrated salicylic acid on hyperkeratotic skin but
no reported cases in association with the use of salicylic containing acne products
[162]. It can be used by pregnant and lactating females with a caution to use on
localized areas for a limited length of time and under no occlusive dressings
[153, 160].

Sodium Sulfacetamide

*Pregnancy Category C.

Sodium sulfacetamide is an aniline-derived synthetic molecule that inhibits dihy-
dropteroate synthetase leading to a decrease in folic acid formation [154]. Its use in
acne derives from its being antibacterial and anti-inflammatory [154], with a skin
absorption of only about 4% after topical application [160]. There are no reports of
congenital anomalies with sulfacetamide [151], and it is deemed compatible with
lactation [160].

Topical Antibiotics—Erythromycin and Clindamycin

*Pregnancy Category B.

While erythromycin is a macrolide having its origin directly from Streptomyces
erythraeus, clindamycin is an artificial derivative of lincomycin, an antibacterial
isolated from Streptomyces species [154]. Both reduce the amount of C. acnes in the
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sebaceous follicles through inhibition of bacterial protein synthesis, leading to sup-
pression of inflammatory acne [146].

Being the most commonly prescribed among topical antibiotics to treat inflam-
matory acne, bacterial resistance has been recorded with monotherapy and long-
term use. Concomitant use of benzoyl peroxide however was shown to improve
therapeutic efficacy [154, 163, 164].

Though the effect of chronic use of these topical antibiotics is not available
[146], still this combination of either topical erythromycin or clindamycin and ben-
zoyl peroxide can be used for pregnant females with inflammatory acne [156, 157].

Both are lactation compatible [160].

5.3.3.1.2 To Be Used with Caution

Topical Dapsone

*Pregnancy Category C.

A synthetic sulfone with antimicrobial and anti-inflammatory properties, it exerts
its effect by inhibiting dihydropteroate synthetase [154]. As an antiacne agent, it has
shown significant efficacy on inflammatory lesions [165]. The risks of maternal
anemia, neonatal hyperbilirubinemia, and hemolytic anemia have been linked with
oral dapsone among those with glucose-6-phosphate dehydrogenase deficiency;
these however are low with topical dapsone [159].

It must be noted that although the topical application of dapsone did not result in
systemic toxicity even if used for a year [166], safety data among pregnant women
is scarce; hence, it should be used with caution [159].

5.3.3.1.3 Not Recommended Are the Following

Topical Retinoids (Tretinoin, Adapalene, Tazarotene)

Its capacity to modulate keratinocyte differentiation leads to its comedolytic and
anti-inflammatory effect [146]. Only small amounts of topical tretinoin and ada-
palene are absorbed systemically; hence it is unlikely to lead to congenital malfor-
mations [167]. This was supported by Kaplan’s meta-analysis on pregnancy
outcomes following first-trimester exposure to topical retinoids where major
increases in the rates of spontaneous abortions, congenital malformations, prematu-
rity, and low birth weight were ruled out [168].

However, with a questionable risk-to-benefit ratio, avoidance is still recom-
mended in pregnant women [146, 160].

Tretinoin

*Pregnancy Category C.

Also known as all-trans retinoic acid, it is a naturally occurring retinoid. Being
the earliest of the retinoids to be discovered, much studies have been done on its
safety and efficacy profiles among the general population.
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Among pregnant women, only minimal amounts are absorbed systemically and
among lactating women, minimal amounts found in breast milk were considered not
to be harmful to infants [155].

Adapalene

*Pregnancy Category C.

It is a synthetic retinoid that is more chemically stable and lipophilic than treti-
noin [169].

Only trace amounts were shown to be systemically absorbed [169] but excretion
in breast milk is unknown [142]. Yet, with no controlled studies among pregnant
patients, use is not advocated.

Tazarotene

*Pregnancy Category X.

Tazarotene is a synthetic retinoid prodrug rapidly converted in the tissues to the
active metabolite tazarotenic acid [169, 170]. Even if systemic absorption is only at
6% [155], its reported retinoid-like malformations in experimental animals led to its
not being recommended in pregnant women [170].

Trace amounts were noted to be excreted into human milk but the risk to a nurs-
ing infant is unknown [155, 170]; limited human data suggest potential toxicity
hence not recommended in the lactation phase.

5.3.3.1.4 No Pregnancy/Lactation Rating

Clascoterone

The 2020 FDA-approved 1% androgen receptor inhibitor decreases sebum produc-
tion and inflammation. It is readily metabolized at application areas to an inactive
form, ideally limiting systemic activity [171].

Though adverse events were observed in some animal studies following subcu-
taneous administration, information relating to topical clascoterone exposure in
pregnancy is limited since recent trials excluded pregnant patients. It is not known
if the drug is present in breast milk [172].

5.3.3.2 Systemic Agents

Oral agents may be used for moderate to severe inflammatory acne and recalcitrant-
to-treatment acne in pregnancy.
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5.3.3.2.1 May Be Given, as the Situation Calls for

Oral Antibiotics

To date, the penicillin and erythromycin group of antibiotics have a history of safety
of administration during pregnancy. But judicious use is imperative and the benefits
must outweigh the risks. It is recommended that intake be done only during the
second and third trimesters when organogenesis is complete and duration limited to
less than six weeks [146].

Macrolide Erythromycin (250 mg-500 mg, 2-4x a day)

*Pregnancy Category B.

It is the antibiotic of choice throughout pregnancy, with preference for the eryth-
romycin base or ethylsuccinate. The estolate form causes maternal hepatotoxicity
during the second trimester and is contraindicated during pregnancy [146, 150,
160]. Single doses cross the placenta poorly, leading to low concentrations in the
fetal tissue [146]; hence, it is lactation compatible [170].

Macrolide Azithromycin (Variable Dosing; 250 mg 3% a Day)

*Pregnancy Category B.

Azithromycin is an erythromycin-derived antibiotic [53] that has an off-label
indication for the treatment of acne [146]. There is no suggestion that azithromycin
poses an embryo-fetal risk of developing toxicity, based on human pregnancy data.
An increase in the risk of pyloric stenosis has not been associated with this drug
[170], hence deemed compatible to be used in pregnancy [160, 173]. Though
excreted in small amounts in breast milk, studies have not shown any adverse
effects, hence compatible to use in lactation [155, 170].

Beta-Lactam Amoxicillin (250-500 mg 2x a Day)

*Pregnancy Category B.

Amoxicillin is an aminopenicillin, known to cross the placenta [170]. Though it
can be considered as an option for treating resistant acne and is generally not known
to be teratogenic [173] there are reports of increased risk of oral clefts if used early
in pregnancy [174] and increased risk of neonatal necrotizing enterocolitis in
women at risk of preterm delivery [173]. Concentrations in the human milk are <1%
and considered compatible to use during lactation [155, 170].

Beta-Lactam Cephalexin (500 mg 2x a Day)

*Pregnancy Category B.
Cephalexin is a first-generation cephalosporin that is found to be safe in preg-
nancy and lactation [155, 160, 170, 173]. It is anti-inflammatory; thus it can be used
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for acne in pregnancy but resistance to staphylococcus developing with its use may
be a concern [146].

Nitroimidazole Metronidazole (250 mg 2x a Day)

*Pregnancy Category B.

An oral synthetic antiprotozoal and antibacterial agent, it is not a first-line treat-
ment for acne and is rarely used for uncomplicated acne vulgaris. But for refractory
and very severe acne, it may be considered as one of the last options when the condi-
tion is unresponsive to the customary line-up of oral antibacterials [152]. It is being
used safely for other nondermatological conditions during pregnancy [175] and
Briggs branded it as low risk as per human data; however, lactation-wise, with lim-
ited human data available, potential toxicity exists with divided dosing, hence must
be taken with caution [170].

Trimethoprim-Sulfamethoxazole (TMP/SMX) (160/800 mg 2x a Day)

*Pregnancy Category C.

Also known as cotrimoxazole, it is a combination of a dihydrofolate reductase
inhibitor (TMP) and a dihydropteroate synthetase inhibitor (SMX), synergistically
acting as a selective folate antagonist [176].

The combination increased the risk of cardiovascular defects with first-trimester
exposure, preterm birth, low birth weight, and miscarriage but the primary danger is
its use near delivery when the risk of neonatal hyperbilirubinemia increases [160].

It is secreted into the breast milk in low concentrations but still must be used with
caution [150].

Only consider TMP-SMX as an alternative antiagent if the aforementioned anti-
biotics do not work and when benefits prevail over the risks.

5.3.3.2.2 Oral Corticosteroids

Prednisone (<20 mg/day for not more than 4 Weeks)

*Pregnancy Category C.

Prednisone, an intermediate-acting nonfluorinated corticosteroid, is favored for
use in pregnancy since its route towards the embryo is limited by placental enzymes
[177]. The absolute risk of orofacial cleft noted during the first trimester is low [160].

For pregnant women having fulminant nodular cystic acne, it may be appropri-
ately given after the first trimester, more specifically during the third trimester, at
<20 mg/day for not more than 4 weeks [146, 157, 158, 160].

It is labeled as compatible with breastfeeding [155, 170].
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5.3.3.2.3 Supplements

Zinc (Zn Gluconate < 75 mg/Day)

*Zinc sulfate (23% zinc)—Pregnancy Category C.

*Zinc gluconate (14% zinc)—not formally categorized.

Zinc is a trace element with antibacterial, anti-inflammatory, antisebum proper-
ties [146] that was shown to be effective for mild to moderate inflammatory acne in
some studies [178]. Though the recommended dietary allowance during pregnancy
is 11 mg/day, the French study of Dreno on pregnant women with acne noted zinc
gluconate to be given at 30 mg/day by a majority of the dermatologists [130].
Combining topical antibiotics with the intake of zinc salts has been shown to
decrease the risk of bacterial resistance [7, 179].

Of the studies involving more than 2500 pregnant women given zinc at variable
doses, there was no mention of risk for fetal abnormalities nor fetal harm at doses
<75 mg/day [179].

5.3.3.2.4 Contraindicated

Tetracyclines

*Pregnancy Category D.

Tetracycline binds to calcium orthophosphate and its deposition in the teeth is
permanent [146]. Exposure after the twentieth week of gestation leads to yellow-
stained deciduous teeth which still darken in time [173]. Bone deposition led to a
small fetal size and inhibition of fibular growth [146, 173].

It is best to be avoided during pregnancy especially after the first trimester; acute
fatty liver of pregnancy can be an outcome [173].

It is, however, lactation compatible and the possibility of dental staining at this
stage of lactation may be remote [170].

Spironolactone

*Pregnancy Category D.

An antiandrogen that inhibits 5-alpha reductase and antagonizes androgen recep-
tors, this drug must be avoided due to the increased risk of male fetus feminization
and hypospadias [160].

Though there is a possibility of suppression of milk during lactation, it is deemed
compatible with breastfeeding [170].

Isotretinoin™®

*Pregnancy Category X.
Isotretinoin, a vitamin A isomer, is the only systemic retinoid FDA approved for
acne vulgaris, specifically for severe recalcitrant nodular acne [170, 180]. Its
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effectivity to reduce sebum production and normalize keratinization has been well
recorded.

However, pregnancy-wise, the drug is contraindicated. It has been associated
with major fetal abnormalities, spontaneous abortions, premature births, and low IQ
scores, among others [146, 150]. Embryopathy has been reported even with single
doses [150]. Isotretinoin is highly lipid-soluble and if taken during the lactation
phase, concentrations in the milk would be substantial and may lead to infantile reti-
noid toxicity [155].

*Further discussion on isotretinoin can be found in the latter part of this chapter.

5.3.3.3 Procedural Options

Procedural options serve as adjuncts to topical and oral agents in the management
of acne in pregnancy.

5.3.3.3.1 Intralesional Steroid Injection for Cystic Acne Lesions

Few data are available on the transplacental transfer of intralesional steroid and if
used with caution, it is unlikely to pose additional risk to the fetus [146].

5.3.3.3.2 Chemical Peels

Glycolic Acid

*No Pregnancy Categorization available.

No published reports on adverse effects during pregnancy and is deemed safe to
use [181, 182].

There is limited dermal penetration with in vitro studies showing that <27% is
absorbed into the skin, depending on the pH, concentration, and time [182].

Lactic Acid

*No pregnancy categorization.
Dermal penetration is limited and the 2% concentration has reports of safe use
for gestational acne [182].

Salicylic Acid

*Pregnancy Category C.

There is a significant dermal penetration of up to 25% when treating large areas
or when used under occlusion [181]. If to be used, must be cautiously applied on
only small areas [182].
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Jessner’s Solution

*No pregnancy categorization.

There is a deficiency of reports on its use during pregnancy. However, since this
solution is a combination of resorcinol, salicylic acid, and lactic acid, caution is the
key to its utilization as a peeling agent [182].

Trichloroacetic acid (TCA)

*Pregnancy Category C.

Lee et al. reported possible dermal penetration of TCA since it can be absorbed
through ocular and oral mucosal surfaces [181]. TCA in maternal urine correlated
with fetal growth retardation [183]. It must therefore be used with caution or not
used at all during pregnancy. During lactation, it may unlikely appear in breast milk
and is considered safe to use during breastfeeding. Application must be avoided on
areas that may come in contact with the infant’s skin [184].

5.3.3.3.3 Photodynamic Therapy (PDT)

Aminolevulinic acid (ALA)

*Pregnancy Category C.

Topical ALA-PDT may directly induce injury to the sebaceous glands, thereby
impeding further manufacture of sebum. The growth of C. acnes is ideally stopped.
Also, modifications on keratinocyte shedding and hyperkeratosis may lead to a
decrease in the follicular blockade. PDT has emerged over many years as a form of
alternative therapy for the treatment of acne, with variable results among the general
population.

The risk to pregnant women cannot be totally ruled out since animal reproduc-
tion studies have not been done. The amount that is excreted in breast milk is
unknown, hence caution for nursing mothers [185].

Narrowband Ultraviolet B Phototherapy

Its use in the treatment of acne is based on its anti-inflammatory capacity [186].

Short-term treatment for pregnant patients deemed likely safe [152] but caution
on use during the early stages of pregnancy must be observed since the highest risk
for folate deficiency occurs early in pregnancy [152, 161].

5.4 Isotretinoin in Women

Isotretinoin (13-cis retinoic acid), a first-generation retinoid, was initially produced
67 years back (1955), intended primarily for keratinizing conditions, and subse-
quently explored for its impressive effect on acne vulgaris. Fifteen years later (1970s),
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it was established to be a greatly valuable drug for acne vulgaris especially for the
cystic type; however, approval by the USFDA as a treatment for severe nodulocystic
acne came after another 12 years (1982) [180]. Classically reserved for nodulocystic
acne, it has become the drug of choice by dermatologists even for moderate to severe
acne [187], as it targets all the four key factors in acne pathogenesis [188] and has the
best impact on improving the quality of life of acne patients [189, 190].

Adherence to therapy has been an issue in achieving therapeutic success in the
management of acne across all ages and gender. Treatment simplification, correct
patient selection, and use of isotretinoin for increased acne severity may contribute to
increased compliance [187]. It was shown in the study of Hayran et al. that treatment
satisfaction was higher among females and patients using oral isotretinoin [191].

Apart from isotretinoin’s primary indication for nodulocystic acne, it has been used
for severe acne cases where oral antibiotics of 68 weeks with topical retinoids and
benzoyl peroxide have failed and for patients prone to severe acne scarring and mani-
festing severe psychological or physical distress due to their acne condition [192,
193]. And for many years, many experts are stepping up for its utilization not only in
cases failing conventional therapy [194] but also for patients with mild to moderate
acne desiring rapid improvement and for patients manifesting over seborrhea [195].

5.4.1 What Pharmacokinetics Tell us

Isotretinoin is a naturally occurring retinoid in the human serum readily produced
after the consumption of vitamin A. Bioavailability after intake is approximately
25%, enhanced when it is taken with food since it is highly lipophilic. It is exten-
sively bound to plasma proteins and rapidly distributed to both the epidermis and
dermis, with enterohepatic circulation playing an important role in its pharmacoki-
netics. Upon termination of intake at doses of 0.5—1 mg/kg/day, isotretinoin returns
to its endogenous concentrations within 2 weeks [196].

It suppresses sebum production by ultimately causing apoptosis of the sebocytes,
which may be dosage-dependent [197]. As a result of this sebosuppression, a resul-
tant decrease in the size of the pilosebaceous unit ensues together with the decrease
in the number of C. acnes. Reduction in the inflammatory process has been reported
to be brought about by a decrease in the expression of monocyte toll-like receptor-2
(TLR?2), inhibition of neutrophil and monocyte chemotaxis, and decline of sebum
matrix metalloproteinases (MMPs) [196].

5.4.2 Where Isotretinoin Stands in the Management
of Acne Vulgaris

That isotretinoin must be the first-line treatment for very severe acne consisting of
cystic and conglobate lesions is approved by many experts [198, 199]. Its use has
been highly successful in clearing acne lesions and sustaining remission periods as
proven by multiple studies in the past and present.
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For facial and truncal acne, known and applied by many dermatologists is the
practice of giving it at 0.5-1.0 mg/kg for 4-6 months with the goal of achieving a
cumulative dose of 120-150 mg/kg to lessen relapse and increase remission rates
[199]. With the goal of not only reaching but maintaining remission states, this
cumulative dose may be applicable to a more moderate degree of acne but not for
those with severe acne. Thus it has been suggested that isotretinoin must be contin-
ued until full clearance is achieved with an extension of another month, with the
dosage varying per individual [199].

Interestingly, in the recent study of Kutlu et al. among pregnant women with
acne, among the 32 women who received isotretinoin as a systemic acne treatment
before pregnancy, only two manifested severe to very severe acne while pregnant.
The authors equated this effect to isotretinoin’s capacity to produce long-lasting
atrophy and apoptosis of the sebaceous glands [132].

5.4.3 Opening the Doors to Other Modes of Dosaging

A usual initiating dose of 0.25-0.5 mg/kg/day that may gradually be increased
depending on the patient’s tolerance and response to the medication [10, 195, 200]
and taken for 6 months was deemed practical for Asian patients [10].

Various modes of regimens have been explored from 0.3 to 0.4 mg/kg/day, 20 mg
every other day or 5 mg/day with claims of efficacy and fewer side effects hence
better treatment adherence [5]. Fallah et al., in their recent review on practical pre-
scribing of isotretinoin, encountered only a small group of patients who needed
dosages of >0.5 mg/kg/day. They claimed that, in their experience, starting doses
between 5 and 20 mg once daily with increments in time depending on the response
of the patient allowed clearance of the acne without even reaching the 0.5 mg/kg/
day dosing. Upon improvement of the acne, patients were put on alternate day
10 mg. Achieving the required cumulative dose was not their endpoint. Instead,
once acne clearance is reached, isotretinoin is continued for another 2—3 months,
with a total duration of 8—12 months [196].

Low-dose maintenance for persistent acne in adults may be considered among
Asians but with caution (teratogenicity, hepatotoxicity, hyperlipidemia) [10]. Pulse
therapy of every 1-3 weeks has however been noted to produce higher relapse rates
[10, 201, 202].

5.4.4 The Need for Monitoring Laboratory Parameters

A 2016 systematic review and meta-analysis done by Lee et al. on the laboratory
monitoring among standard acne patients aged 9-35 years old, given the standard
isotretinoin doses of >40 mg/day, revealed that monthly monitoring may not be
necessary since the proportion of patients having laboratory abnormalities was low
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[203]. This standpoint was in agreement with the results of a recent retrospective
analysis done for those isotretinoin takers >35 years old whose baseline laboratory
test results were within normal limits [204].

The Singapore guideline recommends performing liver function tests, serum
cholesterol and triglycerides pretreatment, after 6-8 weeks of treatment, and every
6 months for long-term therapy [10]. However, more frequent monitoring of these
laboratory parameters may be needed for adult women who are overweight, obese,
or who have hormonal abnormalities [5] due to a higher risk of this population hav-
ing elevated cholesterol and triglycerides [205].

5.4.5 Dealing with Pertinent Concerns when
Taking Isotretinoin

5.4.5.1 Pregnancy

Isotretinoin is Pregnancy Category X and serves as an outright contraindication for
pregnant patients.

For female patients who are not pregnant but may be pregnant at any point, a
pregnancy test pretreatment is a good precautionary measure and contraception
must be discussed if they are to take isotretinoin. Ju et al. recommended that a strict
contraceptive regimen be done a month prior, during, and three months after isotret-
inoin intake [195]. Oon et al. deem it better to start intake at the start of the next
menstrual cycle [10].

Isotretinoin’s teratogenic potential and risk of retinoid embryopathy led to risk
management programs (RMP) across the globe [206]. Most popular among the
RMPs is the iPLEDGE program being mandated by the USFDA. Pregnancy preven-
tion requirements set during the course of therapy were either sexual abstinence or
the use of two contraceptive methods simultaneously. For those choosing the latter
method, both a primary and secondary method are required. Primary contraception
includes subdermal hormonal implant, permanent surgical contraception (i.e.,
vasectomy, tubal ligation, or salpingectomy), intrauterine device (hormonal or not),
depot medroxyprogesterone injection (DMPI), and the hormonal contraceptive pill,
patch, or ring. Secondary contraception includes barrier methods (i.e., male latex
condom, diaphragm, cervical cap) and the vaginal sponge. Unacceptable methods
under iPLEDGE are progestin-only contraceptive pills, female condoms, fertility
awareness-based methods, and withdrawal [207]. Given the scenario where not all
are in agreement as to what contraception to use or adherence is compromised,
noncompliance remains to be a serious concern and isotretinoin-exposed pregnan-
cies are still being reported [82, 208]. To offset this, knowledge as to the necessity
and efficiency of available contraceptive methods must be made known and reiter-
ated to both doctor and patient. In the recent study done by Barbieri et al., it was
shown that the primary tier 1 contraceptive methods like subdermal hormonal
implant and IUDs used alone and primary tier 2 methods like COCs or DMPI used
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in combination with barrier methods showed effectiveness of >99%. Monotherapy
using tier 1 is possible, making the contraception process simpler thereby increas-
ing compliance. And for those inclined to utilize the tier 2 contraception, emphasis
must be made that a secondary form of contraception must accompany its use to
ensure effectivity [207].

5.4.5.2 Adverse Effects

Zaenglein et al. have meticulously listed the several adverse effects and toxicities
affecting the following systems: cardiovascular, central nervous, skin, endocrine,
gastrointestinal, hematologic, hepatic, musculoskeletal, oculo-otic, and respiratory
[82]. Serious side effects are numerous but experienced rarely [195] in the usual
clinical setting. Experienced by almost all is the mucocutaneous dryness, especially
of the lips. Lip dryness may, however, be an indicator of the effectiveness of drug
dosage [195]. Less common are eye dryness, musculoskeletal pain, elevated serum
lipids, and transaminases. Prepubertal usage may lead to premature closure of the
epiphysis, bone hyperplasia, and osteoporosis; hence it is recommended starting at
age 12 years and above [82].

5.4.5.3 Acne Flare

Acne flare, or as patients call it as “acne purging,” has been noted by some within
the first month of intake of isotretinoin. Though Borghi et al. noted only a small
fraction of less than 15% among takers having this flare [209], this has been a con-
cern over the years. To deal with this, experts agreed that initiating a low dose
(0.2-0.5 mg/kg/day [10], 5-10 mg daily [196]) may reduce the likelihood of acne
flare. A systemic corticosteroid may be considered to be given (prednisone
0.25-0.5 mg/kg/day tapered within 4—6 weeks) for those who are at high risk of
flaring or scarring [196]. Though this flare may be transient, some develop severe
reaction such that there may be a need to even discontinue isotretinoin [195].

5.4.5.4 Dermatological Procedures while on Isotretinoin

Performance of any elective procedure has been recommended to be delayed for
6—12 months after termination of isotretinoin intake due to previous incidences of
delayed wound healing or keloid formation. This delay has been questioned with
reports of the safety of various dermatological procedures while on or recently done
with isotretinoin. While deferring the use of laser or light devices has inadequate
data to support such recommendation [196], full face dermabrasion and mechanical
dermabrasion using rotary devices must still be avoided immediately after finishing
the isotretinoin course [210]. Superficial chemical peels, however, can be performed
while on isotretinoin [196].
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5.4.5.5 Depression

Though the link associating depression with intake of isotretinoin remains to be
unclear if not controversial [10, 82, 195], it will be prudent for the dermatologists to
check the patients for depression symptoms or medications prior to and during
treatment with isotretinoin. It is best to know the tendencies of your adult female
patients, since emotional and psychiatric disorders, stress, and insomnia are com-
mon in this population [3]. On the doctor’s end, it is best that patients be made
aware of the possibility of depression or suicidal behavior while on isotretinoin [10,
195, 211].

5.4.5.6 Inflammatory Bowel Disease [IBD]

Currently, there is no associated increased risk of IBD developing after exposure to
isotretinoin [82, 203].

5.4.6 Isotretinoin May Not be for Acne Management Alone

Nickle et al. listed several other dermatological conditions with off-label indications
for isotretinoin [212]. Among the studies they cited, the following had a notable
response with the use of isotretinoin, alone or in combination with other modalities:
rosacea (most effective for papulopustular type), extrafacial rosacea and rosacea
fulminans, psoriasis (best together with NBUVB), condyloma accuminata (best
together with INFa-2a), lupus erythematosus (best with SCLE), and leukoplakia.

de Souza Leao Kamamoto et al. reported that isotretinoin 10 mg given alternate
days produced a significant decrease in sebum secretion rate and opined that it can
be used for severe seborrhea and seborrheic dermatitis [213].

As to its benefit for photoaging, given thrice weekly at 20 mg twice per day for
12 weeks among perimenopausal women aged 45-50 years, Bravo et al. have con-
firmed its capacity to remodel the extracellular matrix by positively altering the
distribution and thickness of the elastic fibers and increasing the density of collagen
fibers [214].

5.4.7 Life with Isotretinoin Intake

For us dermatologists who have prescribed and are continuing to give isotretinoin to
their patients, the responsibility is heavy. Controversies and consensus are ever-
changing. We may have our preferences on how to administer the drug, monitor the
patient, advise on adverse effects, and prevent pregnancy. Guidelines are evolving
and as the word suggests, they serve as a guide for us to arrive at a wise decision for
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the patient suffering from acne. Being aware of everything about this drug makes us
prepared in facing the complaints and complications that may arise in the course of
treatment of our patients.

For the patients who plan to, are into, and are done with isotretinoin, a seesaw of
emotions may or have played. Being internet savvy has its pros and cons, making
both fear and excitement build up. The ultimate decision to take part in the world of
isotretinoin is unto them, with us serving as their final guide and mentor.
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6.1 Introduction

Topical corticosteroids are among the most commonly used drugs in dermatology.
The advent of topical corticosteroids is believed to have revolutionized dermato-
logical therapy. Since the introduction of topical corticosteroids by Sulzberger and
Witten in 1952 as Compound F (hydrocortisone), they have been utilized in a wide
range of dermatological disorders owing to their anti-inflammatory, antiprolifera-
tive and immunosuppressive properties.

The introduction of hydrocortisone also opened up the avenue for the search of
more potent molecules with more desirable properties. However shortly after topi-
cal corticosteroids were introduced, reports of adverse effects due to their usage
started pouring in, the earliest of which were reported in 1955 [1]. Topical cortico-
steroids were substantially misused over the years which led to a plethora of adverse
effects, both cutaneous and systemic, cutaneous or local side effects being more
common than the systemic ones [2—4]. Earliest reports of the cutaneous side effects
of topical corticosteroids emerged nearly a decade after they were first introduced
[5]. The addictive potential of topical corticosteroids was however recognized later
in 1970s and the term “steroid addiction” was used by Kligman and Frosh to
describe the psychological and physical dependence on these drugs [6]. Face was a
common site of adverse effects resulting from this addiction and abuse of topical
corticosteroids. Owing to their anti-inflammatory and melanopenic properties, the
use of topical corticosteroids on the face as cosmetic and particularly as bleaching
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agents or ‘fairness’ creams among the population with skin of colour became quite
rampant [7]. Multiple studies from different parts of the world report skin lightening
and acne as being the major reasons for indiscriminate and unsupervised use of topi-
cal corticosteroids on the face [8—12]. Over the years several terms like “red skin
syndrome” [13], dermatitis rosaciformis steroidica [14] and steroid-induced rosacea
like dermatitis (SIRD) [15] have been used to describe the condition that affects the
facial skin due to topical corticosteroid abuse. The entity was labelled as “Topical
steroid damaged/dependent face (TSDF)” by Kaushik Lahiri (India) in March 2008
and may be defined as follows: “Semipermanent or permanent damage to the skin
of the face precipitated by the irrational, indiscriminate, unsupervised or prolonged
use of topical corticosteroids resulting in a plethora of cutaneous signs and symp-
toms and psychological dependence on the drug.” [7].

6.2 Epidemiology

While the exact incidence of TSDF is not known, it has been reported from several
parts of the world [8-11, 16, 17]. While in developed countries, TSDF is usually
seen consequent to prolonged or injudicious use of prescribed treatment for a ste-
roid responsive dermatosis, the unregulated and non-prescription sale of topical cor-
ticosteroids in developing nations leads to misuse of these drugs for cosmetic
reasons or steroid non responsive dermatoses [8, 9].

Females have been seen to be much more commonly affected than males in most
of the studies, owing to greater cosmetic concerns in females with subsequent mis-
use of topical corticosteroids on face [8]. In skin of colour, the fairness obsession
may be a major factor for misuse of topical steroids. Although any age group may
be affected, TSDF has been seen most commonly in the age group of 20-30 years
[8, 18, 19]. The misuse of topical corticosteroids in developing countries can be
attributed to a number of factors which include

* Self-treatment.

* Prescription by non-dermatologists or even non medicos.

* Reuse of an old prescription for a recurrent or similar rash.

* Ease of availability of topical corticosteroids without prescription.
* Sharing of prescriptions among family and friends.

The lack of awareness among the general public regarding the hazards of self-
medication with topical corticosteroids also perpetuates the problem.
6.3 Pathogenesis

Several theories have been put forward to explain the plethora of symptoms that
occur in topical steroid damaged face.



6 Topical Steroid Damaged Face in Females with Skin of Colour 123

1. Role of nitric oxide
Prolonged and repeated application of topical corticosteroids to the face leads
to inhibition of endothelial nitric oxide (NO) thus suppressing its vasodilatory
effect. This results in a state of chronic vasoconstriction. Upon withdrawal of topi-
cal corticosteroids, endothelial nitric oxide is released causing vasodilation and
erythema accompanied by itching and burning sensation. Reapplication of corti-
costeroids for alleviation of these symptoms further leads to vasoconstriction. This
repeated cycle of vasoconstriction/vasodilation known as the ‘trampoline effect’
or ‘neon sign’ leads to the accumulation of nitric oxide. Release of this accumu-
lated endothelial nitric oxide eventually leads to dilatation of cutaneous vascula-
ture even beyond the original diameter with resultant erythema and flushing [13].
2. Topical corticosteroid-induced immunosuppression
This results in the overgrowth of microorganisms which act as superantigens
once the topical corticosteroids are withdrawn and induce an inflammatory reac-
tion, causing the release of proinflammatory cytokines in the skin [20]. The role
of Demodex folliculorum in the pathogenesis of TSDF is controversial. Bonnar
et al. reported a significantly increased density of Demodex folliculorum in
patients with steroid induced rosacea like dermatitis [21]. It may either cause an
inflammatory or allergic reaction by blocking the hair follicles or act as vectors
for other microorganisms [15].
3. Direct effects on follicular epithelium
Degradation of follicular epithelium by topical corticosteroids with resultant
extrusion of follicular contents is also postulated as a pathogenetic mechanism
for occurrence of acneiform lesions in topical steroid damaged face [18].

4. Inhibitory effect of topical corticosteroids on keratinocyte proliferation, collagen
synthesis as well as fibroblast and hyaluronic acid synthesis in the extracellular
matrix leads to cutaneous atrophy. The lack of support to the vasculature due to
dermal atrophy also aggravates the erythema in TSDF [22, 23].

The pathogenesis of TSDF is summarized in Fig. 6.1.
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Fig. 6.1 Pathogenesis of Topical Steroid Damaged Face (TSDF), (TC Topical corticosteroid; NO
Nitric oxide)
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6.4 Clinical Presentation

Topical steroid damaged face presents as a symptom complex resulting from the
numerous adverse effects of topical corticosteroid usage over face. Chronic abuse of
topical steroids leads to psychological and physical dependence on the drug. Any
attempt to withdraw the drug is faced with exacerbation of the symptoms which
compels the patient to restart corticosteroid application to alleviate the symptoms
[7]. While most patients develop symptoms after short term usage of potent topical
corticosteroids, long term usage of less potent or mild steroids can lead to similar
symptoms. Most patients with topical steroid damaged face give a history of topical
corticosteroid usage for a prolonged period of time and symptoms may occur either
after long-term continued usage or as a withdrawal/rebound phenomenon once the
incriminating topical corticosteroid is discontinued.

Various presentations of topical steroid damaged/dependent face seen either
alone or in combination include:

1. Erythema
Erythema is a hallmark manifestation of TSDF which becomes more evident
upon topical corticosteroid withdrawal. A diffuse erythema accompanied by a
burning sensation (which may range from mild to severe) is noted in most
patients with topical steroid damaged face. Following topical corticosteroid
withdrawal, the erythema usually resolves in about 2 weeks followed by desqua-
mation. Erythema however reappears within the next 2 weeks. These intermit-
tent flares of erythema may also spread beyond the area of corticosteroid
application or even to distant sites. The “headlight sign” is often present where
nose and the perioral area is spared from erythema which otherwise is present
over whole of the face. Erythema may be accompanied by oedema or vesicula-
tion in severe cases. A cycle of flare ups and resolution sets in but the intensity
of flares goes on decreasing and the phases of resolution are progressively pro-
longed till complete resolution occurs [13]. The length of time for which the
steroids have been initially used determines the duration of the withdrawal phase.
While erythema is the principal clinical feature in TSDF, it may be less pro-
nounced in dark skinned individuals where other associated features like dry-
ness, scaling and itching may indicate withdrawal phase or subsequent flare-ups
in TSDEF. (Fig. 6.2)
2. Telangiectasia
Dermal atrophy in topical steroid damaged face leads to a diminished connec-
tive tissue support allowing passive dilatation and easier visualization of dermal
capillaries which manifests as prominent telangiectasias [24]. (Figs. 6.3 and 6.4)
3. Papulopustular lesions
Papulopustular and acneiform eruptions are frequently associated with the
vascular changes in topical steroid damaged face. This has been attributed to the
focal degeneration caused by direct effect of topical corticosteroids on the fol-
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Fig. 6.2 Erythema and
hyperpigmentation

licular epithelium leading to localized intrafollicular and perifollicular neutro-
philic inflammatory reaction [22]. Topical steroids may also induce comedone
formation by rendering the follicular epithelium more responsive to comedogen-
esis [25, 26]. This however is more common with systemic steroids.

The papulopustular lesions are usually monomorphic in appearance and have
an unusual distribution. A rosacea-like dermatitis is commonly seen. Initial
lesions may be small, pinpoint erythematous or skin coloured papules, pustules
or papulovesicles. On further application of topical steroids, patients may
develop diffusely erythematous and oedematous skin with deep follicular pap-
ules, pustules and nodules. The lesions may be distributed diffusely or may be
localized mainly to the perioral region (resembling perioral dermatitis) and cen-
trofacial area including the cheeks, nose, forehead and glabella [24]. (Figs. 6.5,
6.6, and 6.7)

4. Atrophy

A variable degree of skin atrophy is usually associated with other manifesta-
tions of topical steroid damaged face. Atrophy of the skin is reflected in the form
of increased transparency and shininess of the skin (Fig. 6.8).
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Fig. 6.3 Topical steroid
induced telangiectasia

Fig. 6.4 Dermoscopy of
Fig. 6.3 showing short,
linear, irregular vessels




6 Topical Steroid Damaged Face in Females with Skin of Colour 127

Fig. 6.5 Topical steroid
induced papulopustular
lesions

Fig. 6.6 Dermoscopy of
Fig. 6.5 showing demodex
tails, perifollicular
erythema and
hypertrichosis
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Fig. 6.7 Perioral
dermatitis

Fig. 6.8 Topical steroid
induced atrophy and
dyspigmentation
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5. Pigmentary changes
Topical corticosteroids are known to cause both hyperpigmentation and
hypopigmentation. In people with skin type IV to VI, pigmentary changes
especially in the form of hypopigmentation may be a prominent feature of topi-
cal steroid damaged face [12, 27]. Topical steroid—induced hypopigmentation is
brought about by inhibition of prostaglandin or cytokine production in the epi-
dermal cells which in turn leads to suppression of secretory metabolic products
from melanocytes resulting in altered melanocyte function [28]. The mechanism
of topical steroid induced hyperpigmentation is not well elucidated but hyper-
pigmentation has been reported in several cases of topical corticosteroid abuse
[29, 30].
6. Hypertrichosis
Hypertrichosis is a common side effect of systemic steroid use but many
patients with topical corticosteroid abuse have abnormal facial hair growth.
7. Other features
In addition to the aforementioned ones, topical steroid damaged face can
present with several other features like photosensitivity, striae, allergic contact
dermatitis and tinea incognito [31] (Figs. 6.9 and 6.10).

Fig. 6.9 Topical steroid
induced dermatitis-
rebound phenomenon
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Fig. 6.10 Dermoscopy of
Fig. 6.9 showing
background erythema,
yellow clods and short
branching vessels

8. Status cosmeticus
The term was first used by Fisher to describe an extreme form of cosmetic
intolerance in which the patient gradually becomes completely intolerant to
application of any form of makeup or cosmetic product [32]. Status cosmeticus
was originally described in relation to facial dermatoses like atopic dermatitis,
seborrheic dermatitis, rosacea and perioral dermatitis. Some patients with TSDF
may exhibit symptoms similar to status cosmeticus where application of any
cosmetic product to the face leads to severe irritation, erythema and burning
sensation.
9. Dermoscopic features of topical steroid damaged/dependent face
Various dermoscopic features suggestive of TSDF include the following [33].

* Diffuse red areas with multiple, tortuous, polygonal and interconnecting
blood vessels.

e Ivory white, structureless areas to strawberry coloured patches suggestive of
dermal atrophy.

* Yellowish areas suggestive of epidermal atrophy with increased skin
transparency.

e Lesional hypertrichosis.
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6.5 Management

Management of TSDF is quite difficult and requires patience on part of the patient
as well as the treating physician. Treatment involves use of medication as well as
patient counselling. Once the steroids are discontinued, a flare of symptoms is
expected in all patients. Patients may develop severe erythema and burning sensa-
tion. Thus reluctance on part of the patients to stop corticosteroid application is
expected. While some authorities advocate gradual withdrawal of corticoste-
roids,[15, 34, 35] others are in favour of complete cessation of topical corticosteroid
usage on first contact with the patient [36, 37]. Although replacement of the potent
topical steroid by a low potency one may alleviate the concerns of severe flares upon
topical steroid withdrawal and make the patient more comfortable, some authorities
believe that this just perpetuates the problem and hinders a full recovery [36].
Once the topical steroids are withdrawn, a total cure is expected in 6-24 months
(with intermittent flares and remissions) without the use of any medication.
Various treatment modalities employed in the treatment of TSDF include:

1. General measures

Repeated cold compresses help alleviate symptoms of topical corticosteroid
withdrawal and those of acute flares. Soap free cleansers, bland emollients and
calamine may help improve therapeutic outcome in patients with TSDF [29].
Burrow’s solution may be used for weepy lesions [13].

2. Antibiotics

In patients with papulopustular lesions, perioral dermatitis and rosacea like
features, oral antibiotics with anti-inflammatory properties play a prominent role
in the treatment. The preferred antibiotics include lipophilic tetracyclines like
doxycycline and minocycline in a dose of 100-200 mg daily and oral azithromycin
in a dose of 500 mg given on 3 days a week for 3—4 months. Longer duration of
treatment is usually not needed. In patients who are unable to tolerate tetracy-
clines, oral metronidazole has also been used [38].

In addition to the oral antibiotics, topical clindamycin, topical metronidazole,
topical erythromycin and topical 5% sulphur have also been used in topical ste-
roid induced rosacea and perioral dermatitis like lesions [38—40]. In mild cases
of TSDF, topical antibiotics alone may be helpful.

3. Oral isotretinoin

In patients not responding to antibiotics, a very low dose of isotretinoin

(2-5 mg daily) for 3 months may be effective [38].
4. Topical calcineurin inhibitors

Topical calcineurin inhibitors like tacrolimus and pimecrolimus have been
found to be safe, effective and well tolerated in patients with TSDF. They may
be used alone or in combination with oral antibiotics and have been found to
offer a quicker initial improvement during the withdrawal phase in TSDF and the
eventual resolution of symptoms may also be more rapid [41-43].
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5. Alpha adrenergic agonists
a adrenergic agonists like brimonidine, oxymetazoline and xylometazoline

act as topical vasoconstrictors and help by reducing flushing and erythema asso-
ciated with TSDF. Brimonidine tartrate in addition to being vasoconstrictive may
also possess anti-inflammatory properties to some extent. Brimonidine 0.33%
cream, xylometazoline 0.05% solution or oxymetazoline 0.05% solution applied
once daily for variable durations have been shown to significantly improve ery-
thema and flushing in sporadic cases [44, 45].

6. Other treatments

(i) Oral and topical vitamin C and E.

These have been used in patients with TSDF showing some improve-
ment in vascular symptoms [29].

(i1) Topical vitamin K. Application of 1% topical vitamin K has been found to
be effective in an isolated study where rapid improvement in flushing, ery-
thema and dryness was observed after 4 weeks of treatment [46].

(i1i) Ivermectin 1% cream.

Ivermectin is a broad-spectrum antiparasitic agent which has been
shown to significantly improve papulopustular lesions in rosacea as well as
rosacea like dermatitis induced by topical steroids. It is known to act as an
anti-inflammatory agent and also has antiparasitic properties against
Demodex folliculorum [47].

(iv) Platelet-rich plasma (PRP).

PRP mesotherapy in the form of intradermal injections was found to be
effective in the treatment of TSDF in an isolated study [48].

(v) Lasers: Intense pulse light and pulsed dye laser have also been used in
recalcitrant cases of TSDF and have been found to improve erythema and
telangiectasias significantly [49, 50].

6.6 Conclusion

Topical corticosteroids are the cornerstone of treatment for a number of dermato-
logical disorders owing to their anti-inflammatory, antiproliferative and immuno-
suppressive properties. However, indiscriminate and unsupervised use of topical
corticosteroids can lead to a plethora of local side effects especially on the face
where the skin is thin and corticosteroid absorption is enhanced. The problem is
amplified manifold in females with skin of colour who in an attempt to meet the
culturally sanctioned ideals of beauty, tend to misuse topical corticosteroids for skin
lightening. The resulting condition in the form of topical steroid damaged/depen-
dent face is very difficult to treat and can lead to irreversible damage to the skin.
Considering the magnitude of the problem and owing to the physical, psychological
and financial burden of the condition, it is immensely important to raise sufficient
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public awareness regarding the ill effects of steroid abuse on face and at the same
time limit the unregulated public access to potent topical corticosteroids.
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Chapter 7
Rosacea

Johannes F. Dayrit

7.1 Introduction

Rosacea is a common chronic skin condition presenting with a combination of signs
and symptoms which include flushing, persistent erythema of the central face, tel-
angiectasia, papules, pustules, phymatous changes and ocular involvement. The
cheeks, chin, nose and central forehead are the usual sites of predilection. The clini-
cal manifestations vary from person to person and may change over time. The diag-
nosis is based on patient’s self-reported history, observations, triggers and
overlapping symptoms. Remissions and exacerbations are common [1, 2].

7.2 Epidemiology

Rosacea affects more than 20 million people worldwide, and diagnosed more often
among women than in men. It may occur at any age and the onset typically occurs
at any time after the age of 30. Rosacea was previously reported as a disease of fair-
skinned individuals with Celtic and North European heritage (Fitzpatrick skin pho-
totypes I and II) [1]. It has been reported less frequently in individuals with skin of
colour with an estimated prevalence of 2% to 10%. A European study by Abram
et al. [3] revealed a prevalence of 20% among 348 workers in Estonia, in which 55%
of cases occurred in Fitzpatrick skin phototypes I and II. However, the study also
showed a prevalence of 38% and 7% in Fitzpatrick skin phototypes III and IV,
respectively. [3] In another study involving 168 patients, 40% had Fitzpatrick skin
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phototypes IV or V [4]. The low prevalence of rosacea in pigmented skin may be
attributed to underreporting or misdiagnosis. The difficulty in detecting its charac-
teristics in darker skin such as erythema and presence of telangiectasias might be
the reasons for underdiagnosis. A delay in the diagnosis may result to advanced
disease, inadequate treatment, greater morbidity, worsening of eyesight in ocular
rosacea and progression of disease with disfiguring manifestations (e.g. rhinophyma
and otophyma) [4].

7.3 Clinical Presentation

Rosacea usually affects the midface/centrofacial area affecting the forehead, nose,
chin and cheeks. In rare cases, the neck and the scalp may be involved (extrafacial
rosacea). The main symptoms include flushing, persistent erythema (Fig. 7.1a), tel-
angiectasia, papules with/without pustules, phymatous changes (Fig. 7.1b) and ocu-
lar involvement. Apart from the other symptoms, centrofacial erythema exacerbated
by heat, temperature change or intense emotion and phymatous changes are consid-
ered to be sufficient for a definite diagnosis [5].

The original standard classification of rosacea identified the most common pat-
terns observed and were designated as follows: (1) erythematotelangiectatic, (2)
papulopustular, (3) phymatous and (4) ocular. The classification by subtypes is well

Fig. 7.1 Centrofacial redness (a), rhinophyma and gnatophyma (chin enlargement) (b) in
Filipino females
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known among dermatologists, but offers limited consideration for the full spectrum
of signs and symptoms, and may confound the assessment of severity [1].

Erythematotelangiectatic rosacea is characterized by persistent erythema of
varying severity, aggravated by the trigger factors and visible telangiectasia. Most
patients also complain of burning, stinging, pain, less frequent itching as well as
dryness without scaling of affected skin areas [5].

Papulopustular rosacea presents with persistent erythema of the midface with
isolated or grouped, inflamed red papules and pustules which are mostly arranged
symmetrically. These may persist for weeks and lymphedema can occur. It may
eventually involve the whole face. Rarely extrafacial involvement affecting the
chest, neck, décolletage and scalp are observed. Papulopustular rosacea may resem-
ble acne, yet comedonal lesions typical for acne are lacking [5].

Glandular rosacea is characterized by hyperplasia of sebaceous glands and con-
nective tissue and can be associated with circumscribed nodular changes (phymas)
or diffuse thickening of the skin. It is predominantly seen in men. However, thicken-
ing of the skin may occur with the other symptoms of rosacea. The thickening and
enlargement can involve the nose (rhinophyma), chin/jaw (gnatophyma), forehead
(metophyma), ear (otophyma) or eyelid (blepharophyma) [6].

Current guidelines from the 2018 classification by the National Rosacea Society
[1] recommends a phenotype driven approach in the diagnosis and treatment. The
following features represent independent diagnostic criteria of rosacea: (1) fixed
centrofacial erythema that may periodically intensify; or (2) phymatous changes. In
their absence, diagnosis can also be established by two or more major features: (1)
papules/pustules (Fig. 7.2a, b), (2) flushing and (3) facial telangiectasia [1]. Ocular
manifestations such as lid margin telangiectasia, interpalpebral conjunctival injec-
tion (Fig. 7.2c), spade-shaped infiltrates in the cornea, scleritis and sclerokeratitis
can be also considered as major features of rosacea [1]. While secondary features
may occur, burning or stinging, oedema and dry appearance are not generally con-
sidered diagnostic, either alone or in combination. The revised classification aims to
provide a more accurate and flexible way to diagnose, evaluate and treat rosacea
within the context of current scientific understanding and clinical experience [1].

In skin of colour, important considerations for the diagnosis of rosacea include
facial flushing, burning/stinging sensation, long-standing symptoms, failed acne
therapies, family history and mixed heritage as reported by the patient [2].

On clinical examination the redness, papules and pustules, and phymas are usu-
ally observed on the central face. Erythema is usually noticeable by blanching using
a magnifying glass or with medical photography using a blue background. In the
absence of noticeable erythema and telangiectasias, dry appearance, oedema and
hyperpigmentation are also important clues to the diagnosis [2].

The differential diagnoses for rosacea in skin of colour includes acne vulgaris,
steroid acne, contact dermatitis, seborrheic dermatitis, periorificial dermatitis, lupus
and dermatomyositis. Rare diseases which should also be ruled out include sarcoid-
osis and facial Afro-Caribbean childhood eruption [2].
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Fig. 7.2 Facial erythema and papules (a) papules and pustules (b) and conjunctival hyperemia in
ocular rosacea (¢)

7.4 Trigger Factors

An extensive discussion on the pathophysiology of rosacea is beyond the scope of
this chapter. The pathogenesis has not been fully elucidated, but various factors
have been implicated which include alterations of the innate immune response, vas-
cular instability and neurogenic inflammation [7]. Sunlight exposure and tempera-
ture change are significant environmental triggers by contributing to vascular
changes in predisposed individuals. Blood vessel dilatation with increased capillary
permeability and oedema favours colonization of Demodex folliculorum which fur-
ther upregulates pro-inflammatory mediators and results to dermal and blood vessel
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damage [8]. Transient erythema may be triggered by a variety of endogenous and
exogenous factors. Exogenous stimuli include chemical irritants, for example, com-
ponents of cosmetic products such as formalin, specific soaps and exposure to heat
and cold. Endogenous stimuli encompass spicy food, hot beverages and psychoso-
cial stress. In general, the skin is very sensitive. The acute and uncontrolled flushing
is often a source of great insecurity for affected patients [8].

7.5 Dermoscopy and Histopathology

Dermoscopic features of rosacea include a background of erythema and red dilated,
reticular, linear, tortuous or polygonal vessels. The most important and consistent
dermoscopic sign in rosacea are polygonal vessels. These vessels correspond to
facial telangiectasias which are observed clinically. Some features seen on higher
magnification videodermoscopy of rosacea included dilated vessels, prominent tel-
angiectasia and large polygonal vascular reticular networks [9].

A biopsy is rarely performed for rosacea in routine clinical practice because the
diagnosis can be made usually on clinical grounds. Sometimes a biopsy may be
required to rule out collagen vascular diseases like lupus erythematosus, facial gran-
ulomatous skin diseases or to test for demodicosis, which is a common comorbidity.
The major histopathologic features include extensive telangiectasias (Fig. 7.3a—c)
throughout the superficial and middle dermis which correspond to arborizing ves-
sels with network-like pattern in dermoscopy [8].

Different subtypes of rosacea can be differentiated with characteristic histologic
features.

Erythematotelangiectatic rosacea typically shows enlarged dilated capillaries
and venules in the upper dermis, frequently in bizarre shapes. The presence of
Demodex within the follicular infundibulum can be noted even in the absence of
pustules [8].

In papulo-pustular rosacea, a mixed inflammatory infiltrate with numerous
plasma cells, neutrophils and few eosinophils can be seen. Marked perivascular and
periadnexal inflammatory infiltrate is present in the superficial and deep layers.
Pustules can be seen inside or outside the follicle. Demodex are almost always pres-
ent in histologic samples that have been examined [6].

Granulomatous rosacea would often show infiltrates of histiocytes and lympho-
cytes in the superficial and mid-dermis. Large central empty spaces surrounded by
a layer of neutrophils and numerous peripheral histiocytes admixed with lympho-
cytes may be seen. Demodex mites or its eosinophilic remnants may also be
observed [8].

Phymatous rosacea is characterized histologically by increased number of seba-
ceous glands and dermal fibrosis. There is enlargement of infundibula, surrounded
by infiltrates mainly composed of lymphocytes and neutrophils [8].
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Fig.7.3 Dermoscopy of rosacea shows background erythema and network of thickened vessel (a)
histopathology shows dilated blood vessels, perivascular and peri-adnexal infiltrates (b) and
Demodex mites (c¢)

7.6 Rosacea Fulminans

Rosacea fulminans, also known as pyoderma faciale, is a rare, acute or subacute,
severe variant of rosacea with acne-conglobata like progression and predilection for
post adolescent (20-30 years) women, particularly pregnant women [10]. Men are
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Fig. 7.4 Rosacea
fulminans in a 23-year-old
Filipino who presented
with sudden appearance of
papules, pustules and
nodules. She has reported
centrofacial redness and
flushing since age 17

affected only rarely. The clinical manifestations develop within days to weeks and
can affect the complete face-particularly the chin, cheeks, forehead and nose. The
lesions may remain localized, especially when present on the neck and trunk. The
lesions present with papules and pustules and coalescent purplish nodules as well as
associated abscesses, which often form confluent fistulae that drain a serious sero-
purulent or mucoid discharge (Fig. 7.4). Reddish to violaceous firm swelling of the
face is commonly noted. Patients often report a history of “flushing and blushing”
and oiliness of the skin before the outbreak of rosacea fulminans [11, 12]. Despite
the horrendous clinical picture, systemic symptoms (fatigue, fever, arthralgia and
anaemia) are usually absent. When the disease is controlled it does not tend to recur
after resolution. In contradistinction, severe nodular acne vulgaris presents with
more comedones and a more gradual evolution of lesions. Plewig, Jansen and
Kligman suggested pyoderma faciale be best considered in the rosacea spectrum
and suggested the designation to be changed to rosacea fulminans. Pyoderma faci-
ale or rosacea fulminans resolves reliably with a combination therapy of oral pred-
nisone and isotretinoin [10].
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7.7 Acquired Forms of Rosacea

Steroid rosacea occurs from prolonged treatment with topical corticosteroids [13].
The atrophic side effects of the medication sometimes lead to an aggravation of the
condition. The complexion changes to a deep flaming red or copper-red covered by
a network of telangiectasias. The atrophic skin develops patches of scales, follicular
papules and pustules, nodules and secondary comedones. The area of involvement
is restricted to the area of corticosteroid application. Patient reports a severe dis-
comfort and nagging pain sensation. A pathognomonic finding is the development
of small pustules on a pre-existing or newly formed erythema background. The
clinical picture is difficult to distinguish from papulopustular rosacea. However,
because of the difference in therapy, discriminating from papulopustular rosacea is
essential. Halogen rosacea results from the ingestion of iodides or bromides which
provokes a rosacea-like reaction or aggravate a pre-existing rosacea [13]. The clini-
cal findings resemble acne and acne conglobata. The condition is rare and typically
improves in 4 to 6 weeks after elimination of the exposure. Scarring and post-
inflammatory pigmentation might occur as residuals [13].

7.8 Treatment

Rosacea is characterized by multifactorial, inflammatory events and often requires
a multidisciplinary approach including adequate skin care, topical and/or systemic
therapy as well as physical modalities to treat the various symptoms in an appropri-
ate and targeted manner [1, 2].

The goal of treatments is the following: reducing papules and pustules, promot-
ing clearance of lesions and avoidance of concomitant post-inflammatory hyperpig-
mentation. Long-term suppression of erythema and inflammation are usually
desired by both clinicians and patients (Fig. 7.5a, b). However, it is essential to set
realistic expectations for the timeline of improvement during the course of disease.
It is important to educate patients about the chronicity of the disease and its long-
term treatment [2]. The treatment approach in patients with darker and lighter skin
is similar, involving the same topical, oral, laser, light-based or surgical treatment
targeted to the patients’ individual signs of rosacea [1].

For a skin-care regimen in skin of colour, Alexis et al. [2] recommend gentle,
non-alkaline, fragrance-free, emollient cleanser once a day in the evening. Silicone-
based moisturizers, light water-based cosmetics and physical sunscreens are also
recommended. Alcohol-based cleansers, astringents or abrasive exfoliating cleans-
ers should be avoided. The use of non-silicone—based moisturizers, cosmetics with
iridescent effects and chemical sunscreens is not recommended especially when
sensitivity is reported [2].

The management of erythema, telangiectasia, papules, pustules and phymatous
changes is the main concern of patients and dermatologists. Because of the
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Fig. 7.5 (a) Papulopustular rosacea in a Filipino woman treated with low dose isotretinoin and
topical metronidazole cream (b) Papulopustular rosacea localized on the chin in a Filipino with
Fitzpatrick skin phototype V, treated with oral azithromycin thrice weekly for 6 weeks and low
dose isotretinoin for 6 months and topical metronidazole cream

chronicity and relapsing character of the disease, patients are often dissatisfied with
traditional treatments. Engin and colleagues published an article which recom-
mended treatments for rosacea based on the updated and revised consensus classifi-
cation. The treatments were discussed based on their established roles on erythema,
telangiectasia, papules and pustules, and phymas. Since the pathogenesis of rosacea
is complex and patients usually present with a combination of phenotypes, the treat-
ment has always been challenging to the dermatologist [14].
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7.8.1 Erythema

Whether transient or persistent, facial erythema is usually longstanding and may
persist for years. Topical steroids may help reduce erythema by vasoconstriction but
its use should be avoided because of the potential side effect of atrophy [14, 15].
Topical calcineurin inhibitors may also be used on short term basis but there is
potential for irritation [14, 16].

Topical metronidazole, azelaic acid and systemic tetracyclines are believed to
control erythema in molecular studies but most often the effect is suboptimal in
cases of persistent erythema [14, 17, 18]. Brimonidine tartrate 0.5% in gel prepara-
tion is a potent vasoconstrictor and has been approved for the treatment of transient
and persistent erythema in patients aged 18 years old and above. It reduces ery-
thema by 60-70% and the effect is recognized 30 min after application. However,
the effect is only transient and erythema may reappear 9—12 h after [14, 19].

Oxymetazoline hydrochloride 1% cream is an alpha la-adrenergic receptor ago-
nist used for moderate to severe persistent facial erythema in adults. Bauman et al.
[20] observed 29 patients who used oxymetazoline cream for 29 days and con-
cluded that once daily application is effective and safe for patients with rosacea.
Reduction of facial erythema usually starts 1 h after application of the cream [14,
20, 21].

Intradermal botulinum toxin type A injection is a promising treatment modality
for facial flushing and erythema. Park et al. [22] demonstrated significant improve-
ment in 2 patients treated with 50 and 65 units with two treatment sessions.
Symptomatic relief was observed for 4 months after treatment and both patients
requested for a repeat dose [22].

In patients with diffuse facial erythema, pulsed dye laser (PDL) and intense pulse
light (IPL) may be used for cosmetic improvement. Two treatment sessions of PDL
usually results to a significant cosmetic improvement. It also decreases symptoms
of burning, stinging, sensitivity, itching and dryness [23]. Side effects such as facial
bruising may be encountered if very high fluences are used. Intense pulsed light,
when filtered at 560 nm demonstrate similar efficacy with the PDL, but lesser side
effects are encountered [14, 24].

7.8.2 Telangiectasia

Topical and systemic agents are ineffective in the treatment of telangiectasias.
Lasers and light devices that specifically target the cutaneous vasculature are effec-
tive in treating telangiectasias. Commonly used devices include PDL, long pulsed
Nd:YAG lasers and IPL [14]. All these devices show significant reduction in telan-
giectasias. Pulsed dye laser was more effective than Nd:YAG laser based on one
study, and it appeared to be as effective as IPL with a low quality of evidence.
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Lesser side effects have been observed with the long-pulsed Nd: YAG and IPL. Laser
and lights treatment of telangiectasias may also be combined with topical retinoids,
brimonidine, and oral minocycline with better results [14, 25-30].

7.8.3 Papules and Pustules

Papules and pustules are the more problematic lesions in rosacea and are considered
as major phenotypes in the most recently updated consensus classification. Topical
treatment may be sufficient to treat mild lesions. However, a combination of sys-
temic and topical medications is usually recommended for moderate or severe
flares. The most common topical treatments used include metronidazole, azelaic
acid, and ivermectin. The most commonly prescribed systemic medications are oral
antibiotics and retinoids [14].

Metronidazole 0.75—-1% cream [31, 32] is effective in the treatment of PPR when
applied twice daily. A study by Nielsen [32] revealed that topical metronidazole has
a clearance rate of 90%. Azelaic acid 15% gel [33] on the other hand, applied twice
daily for 15 weeks also produced a significantly better treatment outcome compared
to Metronidazole cream. Ivermectin 1% cream is a safe and tolerable treatment for
PPR, especially when Demodex coinfection is present. The study by Dall’Oglio
demonstrated a 32% complete resolution within 8 weeks use of topical ivermectin
[34]. A significant reduction of erythema was also observed. Topical ivermectin
appeared to be slightly more effective than topical metronidazole for papulopustular
rosacea, based on one study, for improving quality of life and participant and physi-
cian assessed outcomes (high quality evidence for these outcomes) [35].

Low dose oral Tetracyclines (40 mg/day) are effective in the treatment of
PPR. The daily use of Doxycycline 40 mg/day was not associated with any form of
antibiotic resistance even with prolonged use. Oral tetracycline was compared with
topical metronidazole in four studies and showed no statistically significant differ-
ence between the two treatments for any outcome (low-to-moderate quality evi-
dence) [35-38].

In published studies, Azithromycin has been shown to be equally effective with
doxycycline [25, 38]. In a Korean study of 67 patients, azithromycin 500 mg were
given thrice weekly on the first month, 250 mg thrice weekly on the second month
and 250 mg twice weekly on the third month and the efficacy was comparable to
doxycycline 100 mg once daily for 3 months [38]. In a case report on intractable
rosacea in a 67-year-old lady who was previously treated with oral isotretinoin,
doxycycline and metronidazole, azithromycin 500 mg once daily for 2 weeks
resulted to a dramatic improvement [39].

Isotretinoin one to five times a week and equivalent to 5 mg/day is an effective
treatment in mild-to-moderate papulopustular rosacea in a retrospective study done
in 59 patients, mostly women. The clinical response of 91% of patients was
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complete clearance and was excellent. Cheilitis was reported in 50% of patients, but
majority of the subjects tolerated the medication well [40].

Isotretinoin at 0.3 mg/kg has been demonstrated by Gollnick et al. to be effica-
cious and safe for the treatment of rosacea subtypes II (PPR) and III (phymatous).
In 573 patients, it demonstrated significant superiority over placebo and significant
non-inferiority versus doxycycline in the double blind, randomized, placebo-
controlled trial in the clinical trial by Gollnick [40]. The study lasted for 12 weeks
in 35 German centres [41]. In the updated Cochrane systematic review of rosacea
treatments, the authors highlighted that isotretinoin was slightly more effective ver-
sus doxycycline 50 to 100 mg [35].

Isotretinoin is also an effective treatment for difficult to treat papulopustular
rosacea. In a multicentre double-blind placebo-controlled trial, 57.4% of 108
patients demonstrated 90% clearance of papules and pustules. However, relapse was
observed in 58.3% of 57 responders who followed up after 4 months of treatment
with a median of 15 weeks to recurrence [42].

7.8.4 Phymas

Systemic treatment modalities for phyma which demonstrate a high level of evi-
dence in systematic reviews are doxycycline 40 mg/day and low dose isotretinoin
(0.3 mg/day) [43]. In several studies, isotretinoin significantly decreased nasal vol-
ume and diminished size and number of sebaceous glands in rhinophyma [43].
Lasers used to treat phymas include carbon dioxide (CO,) and Erbium:YAG lasers.
A combination of both lasers shows optimal cosmetic results and minimal scarring
with the combination of CO, laser and Erbium: YAG resurfacing [44, 45].

7.9 Associated Conditions

Rosacea was once believed to be a disorder which is limited to the skin, but recent
studies suggest a relationship with other systemic disease such as cardiovascular
diseases, allergies, psychiatric problems, gastrointestinal disorders, malignancies,
and autoimmune conditions. The study by Egeberg et al. in European patients have
reported an increased odds ratio (OR) for type 1 diabetes mellitus, celiac disease,
multiple sclerosis, and rheumatoid arthritis [44, 45].

A recent study by Woo [46] and colleagues attempted to investigate the odds of
systemic comorbidities in Korean patients with rosacea. The effects of age and sex
on the associations between rosacea and various systemic disorders were evaluated,
as well.

The study revealed a significant association between rosacea and Sjogren syn-
drome, systemic sclerosis, rheumatoid arthritis, ankylosing spondylitis, autoim-
mune thyroiditis, alopecia reata, vitiligo, lung cancer, hepatobiliary cancer, alcohol
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abuse, diabetes mellitus, obesity, allergic rhinitis, allergic conjunctivitis, chronic
rhinosinusitis, herpes infection and human papillomavirus infection. Higher odds
for Sjogren syndrome, systemic sclerosis, ankylosing spondylitis, thyroiditis, vit-
iligo, hepatobiliary cancer and obesity were exclusive in female subjects with
rosacea. Only those 50 years and older exhibited higher odds for vitiligo, lung
cancer and gastroesophageal reflux disease while individuals younger than 50
were exclusively associated with hepatobiliary cancer, allergic conjunctivitis and
irritable bowel syndrome. The study suggests that Koreans with rosacea are most
likely to experience systemic comorbidities. It is important to highlight that the
study also validated the strong association between rosacea and metabolic syn-
drome (i.e. diabetes mellitus and obesity). It is postulated that systemic inflamma-
tion underlying rosacea induces structural changes of the lipoprotein, which
adversely affects the lipid profile. In populations where obesity is prominent extra
attention should be given in patients with coexisting rosacea, obesity and diabetes
mellites [46].

A meta-analysis done by Von Eynatten and colleagues also confirmed an asso-
ciation between migraine and rosacea. And follow up studies should research for the
common pathophysiology between these two conditions [47].

7.10 Conclusion

The complex condition of rosacea implies that there is a need for a tailored multi-
modal approach for treatment success. Most especially now that we are encouraged
to use the phenotype-driven approach in the diagnosis and treatment of rosacea.
Patient education, skin care and a usual combination of therapeutic options are nec-
essary for the control of rosacea but must be reiterated that none of these are defi-
nitely curative. Standardization of treatment algorithm is still needed to help guide
physicians, dermatologists and patients. Further researches on pathophysiology and
disease associations are further encouraged.
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Chapter 8
Hidradenitis Suppurativa

Dhanashree Bhide

8.1 Introduction

Hidradenitis suppurativa is a chronic condition affecting pilosebaceous apocrine
units. Initially, it was considered as an infective condition. However, with the better
understanding of aetiopathogenesis in the past few years, different cytokines respon-
sible for initiation and perpetuation of inflammation have been identified. Follicular
occlusion is main event and apocrinitis is secondary. Clinically, patients suffer from
painful nodules with discharging sinuses. The chronic nature and the presenting
symptoms have lot of psychological impact leading to depression and social isola-
tion. The negative psychological impact is due to occurrence of lesions in sensitive
areas, pain, foul smell, scarring and chronicity of the disease [1-4].

There is genetic predisposition in familial cases. There are various exogenous
and endogenous factors responsible for inflammation. The aetiology is multifacto-
rial, but the end result is follicular occlusion. The treating physician should target
the therapy against different arms in the pathogenesis and should also address the
psychological factors. Satisfactory and sustainable response can be achieved with a
multidisciplinary approach.

8.2 Aectiopathogenesis [5—-11]

The main target in the pathogenesis is pilosebaceous apocrine unit. The initiating
factor is over response of toll like receptors. This over response of TLR is to the
commensal organisms. In familial HS, there are mutations observed in gamma
secretase subunits. This leads to defect in notch signalling pathway.
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The inflammatory process results in different stages like subclinical disease,
actual clinical manifestations and perpetuation of the clinical signs and symptoms
in response to ongoing inflammation leading to chronicity. The immune dysfunc-
tion leads to alteration in pilosebaceous apocrine unit causing occlusion of the duct.

The changes observed in the follicular unit are the following.

—_—

. Impaired maturation of follicular cells leading to epithelial fragility.

2. Infundibular hyperkeratosis and follicular obstruction.

3. Biofilm production and microbial dysbiosis leading to enhancement of follicular
obstruction and infundibular hyperkeratosis.

4. Stimulation of dendritic cells creating a proinflammatory environment leading to

epithelial fragility.

8.3 Factors Involved in Immune Pathogenesis of HS

Various exogenous and endogenous factors are involved in the process of secretion
and alteration of inflammatory cytokines. Various hormones, genetic factors, high
insulin levels and smoking contribute to creating a proinflammatory environment.
Due to constant feedback from cytokine-driven pathway the inflammation becomes
chronic. There is follicular occlusion leading to development of painful nodules,
discharging sinuses and scarring.

Keratin

Defects

Genetics Microbiome

Follicular
Hyperkeratosis-Occlusion-Rupture

Sphingolipids Smoking

Hormones
Insulin
resistance

8.3.1 Genetics [12]

Positive family history is found in one-third of cases.
Reported inheritance is autosomal dominant.
The genetic defect
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1. Affects gamma secretase subunit. Loss-of-function mutations in 3 of the 4 sub-
units of gamma-secretase. Gamma-secretase cleaves the intracellular domain of
Notch, leading to defective Notch signaling.

2. As a result of defective notch signalling there is inhibition of the hair growth
cycle, the conversion of hair follicles into keratin enriched epidermal cysts, and
poor sebaceous gland differentiation.

3. Notch signalling suppresses TLR-4-induced proinflammatory cytokine responses
by macrophages.

4. Notch deficiency helps in development of a proinflammatory environment.

5. Notch Deficiency Causes Deficiency of IL-22 which Is Dependent on the
Notch Pathway

8.3.2 Microbiome: Role of Antimicrobial Peptides (AMP),
Pathogen Recognition Receptors (PRR) and Biofilm [13]

The microbiome is different in lesional and non-lesional skin of patients with
H.S. Lesional skin mainly consists of Corynebacterium, Porphyromonas, and
Peptoniphilus species, while non-lesional skin has predominantly. Acinetobacter
and Moraxella.

8.3.2.1 AMP—Antimicrobial Peptide [14]

Antimicrobial peptides are secreted by keratinocytes in response to invasive patho-
gens. They have the following functions.

(a) Antimicrobial.

(b) Immune modulation.

In HS there is altered function as well as altered levels of AMP. There is defi-
ciency of AMP in HS.

8.3.2.2 PRR—Pathogen Recognition Receptors

There are two recognised PRR—TLR Toll-Like Receptor and NOD.

They have the following functions.

(a) Proinflammatory signalling.

(b) Complement activation.

(c) Opsonisation.

(d) Phagocytosis.

(e) Regulation of opsonins.

In HS there is overexpression of TLR 2 and C type lectin in epidermis and dermis
of affected skin.
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The response of TLR to commensal bacteria may be overzealous. This may be
the initiating event.

8.3.2.3 Biofilm formation [5]

Initially there is no secondary infection. As the disease becomes chronic there is
colonisation by bacteria. In the sinus tracts these bacteria are found in a biofilm. The
formation of biofilm poses therapeutic challenge and also leads to propagation of
disease process.

8.3.3 Smoking [14-16]

There are the following effects seen in smokers.

. Epidermal hyperplasia. Stimulation of follicular keratosis and occlusion.
. Alteration of skin immune response (more neutrophilic).

. Increases microbial virulence.

. Decreases skin antimicrobial peptides.

. Down-regulation of Notch signalling.

[, I SN OS T NS I

8.3.4 Obesity, Hormones and Insulin Resistance [17-22]

Obesity has the following effects

1. Inflammation: There is proinflammatory state in which adipocytes secrete meta-
bolically active proinflammatory cytokines known as adipokines .

2. Increased friction and follicular microtrauma .

3. High systemic inflammatory burden leads to insulin resistance. IR is responsible
for endothelial dysfunction and atherosclerosis.

4. There is an association of HS and the metabolic syndrome.

Hormones [18-22]

Two hormones, androgens and female hormones, have been studied in HS.

The testosterone and DHT levels in patients of HS are comparable with controls
and hyperandrogenism is usually absent. Hence, it is postulated that the role of
androgens is probably relevant at local sites rather than systemically.

It is observed that 43% of female patients experience worsening of symptoms
around menses. Progesterone-containing OCPS worsen HS, whereas spironolac-
tone improves clinical signs and symptoms of HS.
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8.3.5 Sphingolipids [23]

Sphingolipids are membrane lipid—signalling molecules.

In HS lesional skin there is decreased expression of enzymes that generate
ceramide and sphingomyelin as well as increased expression of enzymes that catab-
olise ceramide. Decreasing ceramide and sphingomyelin levels disrupt the cutane-
ous barrier and cause immune activation.

8.3.6 Keratin Defects

There is decreased cytokeratin CK 17 and upregulated CK 5 AND CK®6. This leads
to hyperkeratosis of follicular infundibulum with resultant occlusion and initiates
inflammatory processes.

8.4 Diagrammatic Representation

Endogenous Genetic Exogenous
Factors predisposition Factors

1. Occlusion of isthmus 2. Rupture-nodules and 3. Chronic-sinus
of HF abscess formation tract and scarring

8.5 Stages in Development of HS (Figs. 8.1, 8.2, and 8.3) [24]

These tunnels are habitats for biofilm producing bacteria responsible for continuous
inflammation and purulent discharge
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Fig. 8.1 Follicular
occlusion and dilatation by
various exogenous and
endogenous factors
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Fig. 8.2 Rupture of
follicle leading to release
of keratin fibres,
commensal flora or
pathogen in the dermis.
Triggering of immune
response (Activation of
Th17/IL-23, NLRP
inflammasome and Innate
receptors TLR2).
Development of nodules
with diverse infiltrate in the
dermis
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Fig. 8.3 Chronic stage
develops leading to
formation of sinus tracts,
fistulae and rope-like scars
Ki67+ strands from
ruptured follicles
proliferate and activate
immune system
continuously. There are
other changes like (1)
imbalance of MMP and
tissue inhibitor
metalloproteinases and (2)
increased activity of
fibrotic factors TGF beta
1,2,3. There is formation of
scars, tunnels and fistulae.
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8.6 Factors Playing Role in Immune Pathogenesis [25-27]

8.6.1 Receptors

TLR 2 are present on polymorphonuclear leucocytes, keratinocytes and den-
dritic cells.

8.6.2 Cytokines, Complement and Inflammasomes in HS

TNF alpha, IL-1 alpha, IL-1 beta, IL-6, IL-8, IL-10, IL-12, IL-17, IL-22, 1L.-23.
IL-36 Ra, IL-36.
MMP, Caspase 1, C5 alpha.

8.6.3 Inflammatory Cells Recruited at Site

Dendritic cells, CD4 T lymphocytes, Th17 and Thl cells, macrophages,
neutrophils.

8.6.4 Net Effect

Released cytokines lead to an environment conducive for epithelial fragility.
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8.7 Immunopathogenesis of HS [28, 29]

1. Genetic Factors—Gamma secretase deficiency. Environment suitable for epi-
thelial fragility.

2. IL-36-IL-36Ra imbalance and stimulation of cholinergic receptors by nico-
tine in smokers—increased infundibular hyperkeratosis and occlusion.

3. Microbial dysbiosis and biofilm formation—Enhances follicular obstruction
and inflammation by stimulating beta defensins.

4. Altered sphingolipids and decreased ceramides, overexpression of TLR due
to altered microbiome, increased IL-36 and decreased IL-36Ra—Activation
of dendritic cells. Release of 1L.-23, IL-1, IL-6 and TNF from activated den-
dritic cells.

5. TNF alpha released from keratinocytes and activated dendritic cells—
Induces hyperkeratosis. Decreases adiponectin secretion from adipocytes.
Increases MMP expression.

6. IL-23 released from activated dendritic cells.

(a) Stimulates CD4 T cells. Stimulated CD4 T cells lead to development of
Th17 cells. Th17 cells produce IL-17 A (These Th17 cells are the main pro-
ducers of IL-17 A). IL-17 A induces expression of IL-1 beta, IL-6, TNF
alpha (through mechanisms involving NLRP3 inflammasome).

(b) Induces overexpression of IL-17. IL-17 in turn induces expression of
NLRP3 in neutrophils and macrophages. This leads to release of more cyto-
kines, caspases and MMP in follicular unit and perilesional skin.

8.8 Comorbid Conditions Associated with HS [30-33]

Other comorbid conditions where inflammation plays an important role are seen to
be associated in patients with HS. Hypertension, obesity, thyroid dysfunction,
PCOS, dyslipidaemia and psychiatric disorders are some of the other comorbidities
observed in patients suffering from hidradenitis suppurativa.

Follicular occlusion disorders, inflammatory bowel diseases, especially Crohn
disease, spondyloarthropathy, other hyperergic diseases, genetic keratin disorders
associated with follicular occlusion and squamous cell carcinoma were the most
common hidradenitis suppurativa comorbid diseases.

8.9 Follicular Occlusion Triad, Tetrad and Other Syndromes
Associated with HS

1. Follicular Occlusion triad [34, 35]
HS, acne conglobata and dissecting cellulitis of the scalp.
2. Follicular occlusion tetrad
HS, acne conglobata, dissecting cellulitis of the scalp, pilonidal sinus.
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3. SAPHO Syndrome
Synovitis, acne, acral pustulosis, hyperostosis, osteitis SAPHO syndrome is
characterised by arthritis and/ or osteitis with preferential anterior chest wall
involvement, and although most commonly associated with palmoplantar pustu-
losis, it has also been associated with other chronic suppurative skin disorders
including HS, acne conglobata or acne fulminans and dissecting cellulitis of
the scalp.
4. PAPASH Syndrome
Pyogenic arthritis, pyoderma gangrenosum, acne and hidradenitis
suppurativa.
5. PASH Syndrome
Pyoderma gangrenosum, acne and suppurative hidradenitis.
6. PASS Syndrome
PG, acne conglobata, HS and axial spondyloarthropathy.

8.10 Investigations [36]

Investigations have a role in determining the extent and severity of the disease rather
than for confirming the diagnosis.

Surgical planning as well as staging requires precision and hence investigations
like colour Doppler ultrasound and MRI have been advocated.

Most commonly performed investigation is ultrasound. The MRI is usually
restricted for deep seated lesions especially in anogenital area.

Re interpretation of clinical diagnosis is possible after imaging as it can detect
the subclinical lesions as well.

Thus, imaging helps to obtain objective and precise information about the extent.

It is also possible to determine the blood flow patterns on sonography.

There are specific criteria on sonography for diagnosis and staging of HS [37].

1. Widening of the hair follicles.

2. Thickening and/or abnormal echogenicity of the dermis.

3. Dermal pseudocystic nodules (i.e. round or oval-shaped hypoechoic or anechoic
nodular structures).

4. Fluid collections (i.e. anechoic or hypoechoic fluid deposits in the dermis and/or
hypodermis connected to the base of widened hair follicles).

5. Fistulous tracts (i.e. anechoic or hypoechoic bandlike structures across skin lay-
ers in the dermis and/or hypodermis connected to the base of widened hair
follicles).

The presence of 3 findings is the sonographic criteria for diagnosing HS.
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8.11 Sonographic Staging [37]

Stage I: Single fluid collection and/or dermal changes affecting a single body seg-
ment (either one side or bilateral), without fistulous tracts.

Stage II: Two to four fluid collections and/or a single fistulous tract with dermal
changes, affecting up to two body segments (either one side or bilateral).

Stage III: Five or more fluid collections and/or two or more fistulous tracts with
dermal changes, and/or involvement of three or more body segments (either one
side or bilateral).

8.12 Other Investigations [38]

1. Microbiological Screening
It is useful when a secondary infection is suspected and the patient has fever
with other constitutional symptoms.
2. Genetic studies and Biomarkers
Useful for research purposes and in clinical trials. In day-to-day practice
these tests do not have any role in the diagnosis of the disease.
3. Histopathology
The histology is not specific and rarely performed. The studies on histopa-
thology are limited. If performed it helps in understanding pathogenesis and
helps to detect superimposed squamous cell carcinoma.
4. Screening for comorbid conditions
The appropriate investigations should be performed based on the clinical sus-
picion of underlying diseases like metabolic syndrome, PCOS, DM and many
other autoinflammatory syndromes.

8.13 Clinical Features [38]

The disease is characterised by recurrent, painful, nodules and abscesses that rup-
ture, leading to the formation of sinus tracts and scarring. Lesions usually affect
apocrine gland-bearing anatomical areas of the body and areas where terminal fol-
licles are dependent on low androgen levels. HS typically occurs after puberty.

Other morphological lesions like painful and/or tender erythematous papules
<1 cm in diameter, dermal contractures and rope-like elevation of the skin, double-
ended comedones may be present.

Symptoms: pain, burning, stinging, itching, sensation of warmth and hyperhidro-
sis may be present.
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8.14 Distribution [38]

Lesions are distributed in following areas, in order of decreasing frequency.

Axillary, inguinal, perineal and perianal, mammary and inframammary, but-
tocks, pubic region, chest, scalp, retroauricular, and eyelid.

Aberrant lesions may occur in the waist, abdomen, specially periumbilical
region, and thorax.

The criteria suggested for diagnosis in the second international conference on
HS are as follows [39].

1. Typical lesions, that is, deep-seated painful nodules: “blind boils” in early
lesions; abscesses, draining sinus, bridged scars and “tombstone” double-ended
pseudo-comedones in secondary lesions.

2. Typical topography, that is, axillae, groins, perineal and perianal region, but-
tocks, infra-and inter-mammary folds.

3. Chronicity and recurrences.

The severity can be judged by various staging systems [40—44]

Hurley’s staging system is most commonly used and is still relevant. The advan-
tage is that it is easy and fast.

The disadvantage is that it is not quantitative.

Stage I: (Fig. 8.4) Abscess formation, single or multiple, without sinus tracts and
cicatrisation.

Fig. 8.4 Erythematous
papules and nodules
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Stage II: (Fig. 8.5) Single or multiple, widely separated, recurrent abscesses with
tract formation and cicatrisation.

Stage III: (Fig. 8.6) Diffuse or near-diffuse involvement, or multiple interconnected
tracts and abscesses across the entire area.

Fig. 8.5 Rope-like scars

Fig. 8.6 Abscesses,
nodules and sinuses
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8.15 Other Staging Systems [40—44]

HS Physician’s Global Assessment (PGA), the modified Sartorius score (MSS) and
HS Severity Index (HSSI).

Each of these scoring systems has advantages and disadvantages, and no scoring
system is a gold standard.

A. Sartorius Score systems have been used for assessing differences in treatment
effects. The following outcome variables have been taken into account.

* Anatomic region involved (axilla, groin, genital, gluteal, or other inflamma-
tory region left and/or right): 3 points per region involved.

* Number and scores of lesions (abscesses, nodules, fistulas, scars): 2 points
for each nodule, 4 points for each fistula, 1 point for each scar, 1 point each
for “other”.

* Longest distance between 2 relevant lesions (i.e. nodules and fistulas, in each
region, or size if only 1 lesion): Less than 5 cm, 2 points; less than 10 cm, 4
points; more than 10 cm, 8 points.

* Lesions clearly separated by normal skin in each region: If yes, O points; if
no, 6 points.

B. Six-stage physician global assessment (PGA) is defined as follows.

e Clear: No inflammatory or noninflammatory nodules.

* Minimal: Only the presence of noninflammatory nodules.

e Mild: Fewer than five inflammatory nodules or one abscess or draining fis-
tula and no inflammatory nodules.

* Moderate: Fewer than five inflammatory nodules or one abscess or draining
fistula and one or more inflammatory nodules or 2-5 abscesses or draining
fistulas and fewer than 10 inflammatory nodules.

» Severe: Two to five abscesses or draining fistulas and 10 or more inflamma-
tory nodules.

* Very severe: More than five abscesses or draining fistulas.

C. MSS
In this system it is required to count individual nodules and fistulas within
seven anatomical regions. Disadvantages of the MSS are that the system is time-
consuming, difficult to interpret and not optimal for evaluating inflammatory
manifestations in clinical practice or trials.
D. HS-PGA
HS-PGA is easy and often used to measure clinical improvement in clinical
trials of medical treatments. In this system severity is assessed by counting the
number of abscesses, fistulas, and inflammatory and noninflammatory nodules
in all skin areas. There are 6 stages —1 is the least and 6 is the most severe form.
The limitation is that clinical improvement does not correlate well with reduc-
tion in their HS-PGA score.
E. HSSI
HSSI is another HS-specific severity index. It includes parameters like body
surface area involved, number of skin lesions, pain severity, and drainage. HSSI
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scores >13 indicate severe disease, scores between 8 and 12, moderate disease,
and scores between 0 and 7, mild disease.

HiSCR is currently the most appropriate clinical endpoint and does represent
patient response and treatment evaluation more accurately. The disadvantage is
that HiSCR does not take into account the size or severity of individual lesions
and does not measure how treatment response affects a patient’s level of pain or
quality of life.

8.16 Differential Diagnosis [38]

Common abscess, carbuncles, furunculosis, infected Bartholin’s gland, Inflamed
epidermal cysts, pilonidal cyst, scrofuloderma, actinomycosis, lymphogranuloma
venereum, Crohn’s disease.

8.17 Management [45-48]

Treatment of HS is quite challenging. There are established treatments like antibiot-
ics, anti-inflammatory medicines and various surgical modalities.

With understanding of immune pathogenesis and role of various cytokines new
targeted therapies have been studied and researched and many clinical trials are
ongoing to develop appropriate treatment for this debilitating disease.

Combining biological therapies with other immunosuppressive agents gives bet-
ter results than either therapy alone. The optimum results can be achieved by com-
bining various modalities of treatment and maintaining the results with appropriate
molecule suitable for each patient. The treatment can be divided into the following.

1. General care.

2. Medical Management.

3. Laser and light-based therapies.
4. Surgical management.

8.18 General Care [38, 49]

1. Counselling: Cessation of smoking, strict hygiene practices, weight loss, glycae-
mic control, psychological support.

2. Clothing: Avoid tight and wired undergarments, avoid non-breathable fabric,
disposable panties quite useful for those having discharging sinuses in anogeni-
tal region.

3. Addressing important aggravating factors like smoking and obesity.

Nicotine (smoking) induces follicular hyperkeratosis and produces follicular
obstruction.
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Obesity—increased intertriginous surface area, friction, increase in follicular
microtrauma, increases sweat production and retention. These patients may
show evidence of hormonal changes in the form of androgen excess. There are
more chances of associated metabolic syndrome.

4. Diet.

Fibre-rich and plant-based diet which increases diversity of gut microbiota is
recommended.

The patients should avoid refined carbohydrates, sweets and fatty food.

5. Exercise.

Aerobics, interval training resistance training(weights) lead to enhanced insu-
lin signaling, increase lean body mass and increase insulin sensitivity.

This helps to improve features of metabolic syndrome.

6. Local area hygiene and wound care.

Normal saline or KMNO4 or povidone iodine should be used to clean
the wounds.

Dettol or Savlon should be avoided s it can cause irritation.

Absorbent material for dressing should be used wherever possible.

8.19 Medical Management [38, 49, 50]

This is the mainstay of therapy and should be used judiciously by weighing pros and
cons of each molecule. The available options are antibiotics, anti-inflammatory
medicines, immunosuppressives, hormones, retinoids, antidiabetics and others like
zinc gluconate, botulinum toxin, IVIG.

8.19.1 Therapeutic Targets

Follicular hyperkeratinisation.

Inflammation.

TNF alpha and other immunological mediators (cytokines).
Hormones—anti-androgens.

Lifestyle modification, Wt reduction, cessation of smoking.

Dk e =

8.19.2 Antibiotics

The lesions in HS per se are not infective. Bacterial colonisation is a secondary
phenomenon and in suspected cases of secondary bacterial infection appropriate
antibiotics should be added for a short period of time. For disease control long-term
antibiotics are needed depending upon the severity.
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Short Term: According to pus culture and sensitivity for the episodes of second-
ary infection.

Long Term: For disease control and maintaining the remission the following
options are available.

Doxycycline, Minocycline.

Rifampicin, Clindamycin.

Ofloxacin, Trimethoprim+Sulfamethoxazole.

8.19.3 Other Antibiotics

Triple therapy—Quinolones+Metronidazole+Rifampicin.
Dapsone—oral and topical.
Clindamycin—Topical.
Ertapenem—Beta-lactam antibiotic.

8.19.4 Antibiotic Strategies

Antibiotics have dual therapeutic benefit as they have anti-inflammatory action in
addition to antibacterial effects.

Monotherapy is tried as first line.

For severe cases the following combinations can be tried.

Clindamycin+Rifampicin(s/e pseudomembranous colitis and hepatotoxicity) or
moxifloxacin +metronidazole+rifampicin(s/e gastrointestinal disturbance and vagi-
nal candidiasis).

Long-term use of clindamycin can pose the problem of drug resistance.

Usually broad-spectrum antibiotics and combinations are preferred over
monotherapy.

8.19.5 Antibiotic Resistance in HS

Tetracycline and metronidazole—Low risk of resistance.
Clindamycin and rifampicin—High risk of resistance.
I/V B Lactum—Lowest risk of antibiotic resistance, but not practically feasible.

8.19.6 Anti-Inflammatory Agents

1. Short course oral steroids—Low dose is tried.
Most studies have used 10 mgm/day.
Additional benefit—neutralises anti-adalimumab antibodies and improves
response to biologics.
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2. Antibiotics as they also have anti-inflammatory action.
3. Intralesional Triamcinolone Immunosuppressives

Prednisolone in higher dose.
Cyclosporine.

HCQS.

Dimethyl fumarate.

8.19.7 Pros and Cons of Immunosuppressive Therapy

Augments effect of adalimumab.

Cyclosporine has shown good anti-inflammatory effects in few studies.
Can be used for long time and safer than steroids; needs monitoring.
Intralesional Steroids—Quick response; useful for solitary lesions.
HCQS trials in progress—no published data.

8.19.8 Hormonal Therapy [51]

Spironolactone.

Finasteride/dutasteride.

OCPS.

Leuprolide acetate, flutamide, degarelix gonadotropin-releasing hormone agonist.

8.19.9 Pros and Cons of Hormonal Therapy

Spironolactone: low dose as effective as high dose.
Drospirenone-containing oral contraceptive pills give best results.
Oral Contraceptive Pills prevent premenstrual flares.

Finasteride has shown results in 4 weeks.

8.19.10 Retinoids

1. Isotretinoin.
2. Acitretin—The mechanism of action is it normalises cell differentiation.
Thins the cornified layer by directly reducing the keratinocyte’s rate of
proliferation.
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Decreases inflammation in the dermis and epidermis by inhibiting the chemo-
taxis of polymorphonuclear cells and the release of proinflammatory mediators
by neutrophils.

3. Alitretinoin has a similar mode of action as acitretin, but has the advantage of
having a shorter half-life and hence can be a option in child bearing age
group women

Dose: 10 mg/d for 24 weeks.

8.19.11 Pros and Cons of Retinoid Therapy

Isotretinoin—Most patients have shown no response.

May be useful in younger patients with acne.

Acitretin—Shown promising results.

Requires monitoring.

Judicious use in childbearing age as it requires contraception for 3 years.

8.19.12 Antidiabetics

Mixed results and limited efficacy data.
Metformin, glucagon-like peptide-1 analogues/agonists have been tried.

8.19.13 Other Therapies

Zinc Gluconate—requires copper, cheap, not effective for severe disease.

3 times daily wash with antibacterial soap.

Sodium fusidate 2% ointment—Tested only in stage 1 axillary—reduces pain and
pruritus.

Botulinum Toxin—expensive, unproven.

IVIG-expensive, unproven.

8.19.14 Biologics [45, 46]

The US FDA-approved biologic in the treatment of hidradenitis suppurativa is
adalimumab (anti TNF alpha).

Amongst various biologics tried in HS strongest evidence supports use of infliximab
(anti-TNF alpha) and adalimumab.
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8.19.15 Adalimumab

Pre-treatment screen for adalimumab.
Viral screen (HIV, HBV, HCV).
ANA/Ds DNA, CBC, LFT, ESR, CRP, X-ray chest and TB GOLD.

8.19.16 TB Screening Guidelines [47]

Screening for latent infection by either an IFN-y release assay (IGRA) or a tubercu-
lin skin test (T'ST) with cut-off guidelines as per CDC recommendations, along with
a chest radiograph before initiation of anti-TNF therapy.

Current tests for latent TB (Tuberculin skin test TST and IFN-y release assay
IGRA [QuantiferonTB-Gold and T-SPOT TB]) merely demonstrate immune sensi-
tisation by detecting a cell-mediated immune response.

They do not indicate the presence of viable Mtb, and often remain positive after
treatment.

ACR guidelines published in 2015 for rheumatoid arthritis (RA) treatment rec-
ommend testing and treating LTBI in patients receiving biologics. The risk is more
with TNF alpha blockers. It recommends IGRA over TST only in persons with prior
BCG vaccination. For the rest, either test can be used. As the TST can cause IGRA
positivity, IGRA must always precede TST testing. Repeat testing is recommended
in immunosuppressed, and those with high-risk conditions. Treatment for LTBI
must be given to all who are either IGRA/TST positive and without active TB. After
at least 1 month of treatment, biological therapy can be given. If biological therapy
must be continued, then LTBI screening may be considered on an annual basis if the
patient initially tested negative.

8.19.17 Interpretation of Results

TST positivity can be interpreted for different patient groups in >5 mm group,
>10 mm group, and >15 mm group. Patients with HIV co-infection, recent TB
contacts, post—organ transplant and those taking prednisolone >15 mg/day or other
immunosuppressive drugs for more than a month are considered positive if TST
>5 mm. Whereas children immigrants (<5 years) from high TB burden countries,
intravenous drug addicts, resident/employees of high-risk congregate settings
(prison, nursing home, health-care facility, etc.), mycobacterium laboratory person-
nel, patients with diabetes mellitus, chronic renal failure, silicosis, leukaemia, lym-
phoma, head and neck cancer, and gastrectomy are considered positive if
TST >10 mm.

Those patients who are not at risk of TB on clinical history and evaluation are
considered to be TST positive if it is >15 mm.
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8.19.18 Dosing Schedule of Adalimumab

Total duration 12 weeks.

Loading 160mgm.

Day 15—80 mgm.

Day 30 onwards—40 mgm/week for 11 weeks.

8.19.19 Other Biologics and Small Molecules

TNF alpha blockers—etanercept, golimumab.
IL-17 inhibitors—secukinumab, ixkizumab.
IL12/1L23 blockers—guselkumab, ustekinumab.
Other biologics—Anakinra(targets IL-1).
MABp1 against IL-1 alpha.

Apremilast—PDE4 Inhibitor.

IFxi—monoclonal antibody against C5a.

8.19.20 Laser and Light-Based Devices in HS [48-54]

Most extensively studied laser in hidradenitis suppurativa is Nd YAG laser. Diode
and Alexandrite lasers can also be used.

MNRE, fractional CO2, ablative CO2 and IPL have been tried.

These therapies work by reducing the occurrence of painful HS flare-ups by
decreasing the number of hair follicles, sebaceous glands, and bacteria in affected
areas, and by ablatively debulking chronic lesions.

8.19.21 Surgical Treatment In HS [55, 56]

Various surgical modalities like deroofing, incision and drainage, excision and pri-
mary closure, excision and secondary intention closure, wide excision, reconstruc-
tion with flap and STEEP technique have been recommended.

Deroofing and Incision and drainage—for pain relief in tense lesions and acute
abscess. Deroofing—useful for Hurley Stage I/Il. These are minimally invasive.

STEEP procedure—alternative to wide excision because it saves healthy tissue
to a maximum and achieves complete removal of lesional tissue.

Split-thickness skin grafts are used typically for large wounds.

Flaps can be used in genital and inguinal areas.

SIH ensures usually good functional and cosmetic results in defects of up to
140 cm?.
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8.20 Conclusion

Hidradenitis suppurativa is a very chronic and debilitating disease. The pain, dis-
charge and chronicity have a severe psychological impact. The approach in manage-
ment should consider all the factors and the molecules should be used judiciously.
The targeted therapies like biologicals can help to improve quality of life and this
option should be discussed with patient. The different modalities should be com-
bined to achieve prolonged remission and attention should be given to the lifestyle
modifications. Good counselling session, a sympathetic approach and appropriate
use of various treatment modalities can help the patients to lead a near-normal life
(Tables 8.1 and 8.2).

Clinical Results: (Figs. 8.7 and 8.8).

Table 8.1 Treatment Algorithm for HS [57, 58]

Hurley Surgical and laser
grade Lifestyle modification Medical management treatment
Mild- Weight reduction, cessation | Topical clindamycin 1% | For both stationary and
moderate | of smoking, loose clothes, for 12 weeks recurrent nodules and
antiseptic wash, pain ILS for acute and abscesses—Excision,
management, psychological | recalcitrant lesions CO, evaporation,
support Zinc gluconate drainage
Doxycycline 100 mg bd
Moderate | Same as above Oral clindamycin Deroofing of sinus tracts
to severe 300 mgm Excision of sinus tracts
bd + rifampicin CO, laser
300 mgm bd for Wide local excision plus
12 weeks second degree closure

Adalimumab for

12 weeks and evaluate
or infliximab

Other oral therapies
Dapsone 25-200 mgm/
day

Acitretin 0.2-0.5 mgm/
day

Prednisolone

40-60 mgm per day and
taper

Cyclosporine 3—5 mgm/
day
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Table 8.2 Medical management of HS

175

Mild
Mild localised widespread Moderate Severe
First line First line First line First line
Topical treatment | Oral treatment | Tetracycline (500 mg) twice | Clindamycin+rifampicin
Clindamycin (1%) | Tetracycline | daily for 12 week (GRADE | combination for 10 week
twice daily for (500 mg) B) (GRADE B)
12 week (GRADE | twice daily or Clindamycin (300 mg) twice
B) for 12 week | Doxycycline and daily Rifampicin (300 mg)
or (GRADE B) | minocycline (50-100 mg) twice daily
Resorcinol (15%) | or twice daily (GRADE D) TNF-a inhibitor
once daily; twice | Doxycycline | Second line Adalimumab for 12 week
daily for flares as | and Clindamycin + rifampicin followed by assessment
needed (GRADE | minocycline | combination for 10 week (GRADE A)
C) (50-100 mg) | (GRADE B) Loading doses
Second line twice daily Clindamycin (300 mg) twice | Week 0 (160 mg
Miscellaneous (GRADE D) | daily Rifampicin (300 mg) subcutaneous)
treatment twice daily Week 2 (80 mg
for individual Third line subcutaneous)
lesions TNF-a inhibitor Maintenance (40 mg
such as Adalimumab for 12 week subcutaneous)
intralesional followed by assessment Weekly or
triamcinolone (GRADE A) Infliximab (5 mg/kg
(3-5 mg) one time, Loading doses intravenous) on weeks 0, 2
then repeated Week 0 (160 mg and 6, and then every
monthly if subcutaneous) 8 weeks thereafter (GRADE
necessary Week 2 (80 mg B)
(GRADE C) subcutaneous) Second line

Maintenance (40 mg
subcutaneous) weekly or
Infliximab (5 mg/kg
intravenous) on weeks 0, 2
and 6, and then every

8 weeks thereafter (GRADE
B)

or

Dapsone (25-200 mg) daily
(GRADE C) or

Acitretin (0.5 mg/kg) daily
(GRADE C)

Immunosuppression for
short treatment course
Prednisone (40-60 mg) daily
For 3—4 days then taper
(GRADE C) or
Cyclosporine (3-5 mg/kg)
daily (GRADE C)
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Fig. 8.7 (a) Pre-treatment. (b) Post-treatment

Fig. 8.8 (a) Pre-treatment. (b) Post-treatment
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Chapter 9
Pigmentary Disorders in Women

Surabhi Sinha, Rashmi Sarkar, and Amrita Upadhyaya

9.1 Vitiligo

Vitiligo is a common cutaneous disease with depigmented skin as its hallmark fea-
ture. Certain gene polymorphisms in association with environmental factors have
been shown to trigger autoimmunity resulting in melanocyte death. The affliction is
usually asymptomatic. However, in races with coloured skin, the colour loss is eas-
ily discernible and amounts to considerable stigma which impacts the quality of life
of affected people.

9.1.1 Epidemiology

Global prevalence ranges from 0.1 to 3%. One-fourth of these cases begin before
10 years of age. The onset peaks around second and third decade of life. Of late, an
epidemiological study of vitiligo in European patients noted a significant delay in
age of onset from 14 years to 30 years over a period spanning from 1973 to 2000
[1]. All races and ethnic groups are equally affected with vitiligo. No sex predispo-
sition is seen [2].
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9.1.2 Clinical Features

Clinically, asymptomatic depigmented macules or patches are seen on the skin.
Based upon the distribution of skin lesions, vitiligo can be classified as segmental or
non-segmental. The non-segmental variants include generalized/vulgaris, acral/
acrofacial (Fig. 9.1) and localized. A subtype of acrofacial vitiligo is the “lip-tip”
variety which is seen more frequently in males [3]. Some of the documented trigger-
ing or exacerbating factors include emotional stress, physical illness, sunburn and
pregnancy.

The affliction of the genital region in females may mimic genital lichen sclerosus
(LS). However, genital vitiligo lacks the itch, atrophy, induration and loss of normal
anatomy associated with typical genital LS. LS lesions are usually depigmented
areas with or without erythema, often associated with itch and burning sensation.
These lesions may also be associated with bleeding, constipation, dysuria, urinary
obstruction, sexual dysfunction and dyspareunia. Any disorganization of genital
anatomy (missing clitoris, buried clitoral hood, etc.) always point towards LS. A
bimodal pattern of onset is seen with peaks in prepubertal girls and post-menopausal
women. Histopathologically LS can be differentiated from vitiligo as LS lesions
reveal lichenoid infiltrate at the dermoepidermal junction and dense homogenous
fibrosis in the papillary dermis. A subset of LS patients presents with clinically
vitiligo-like lesions but histopathological features diagnostic of LS. Such patients
are considered to be having a variant of LS known as vitiligoid LS. Symptoms are
usually amenable to response with high potency topical steroids and/or calcineurin
inhibitors. Treatment with these agents leads to improvement or resolution of symp-
toms (pain, pruritus, bleeding); however, mild or no improvement of the depigmen-
tation is seen [4].

Fig. 9.1 Image of an Indian woman with acrofacial vitiligo
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9.1.3 Pathogenesis

An autoimmune mechanism is currently the most accepted reason for loss of epider-
mal melanocytes, primarily those located in the interfollicular epidermis [5].
Follicular melanocytes are usually spared probably because of immune privilege
mechanisms and limited immune surveillance at this site. Hitherto, a few linkage
and genome-wide association studies (GWAS) have attempted to identify vitiligo
associated loci and have successfully identified more than 50 such loci. Most of
them encode for immune regulators such as components of innate immunity and
adaptive immune system. Also, gene polymorphisms of HLA DR4, Dw7 and DR7
are noted to be associated with vitiligo. Maximum genetic risk is seen with HLA-A
polymorphisms. Polymorphisms of FAS L4, TYR, PMEL, MCIR and IRF 4 have
also been identified in vitiligo patients. Based upon these findings, expression of
abnormal melanocyte antigens is implicated in induction of autoimmunity. A few
autoimmune diseases such as Type 1 diabetes mellitus, autoimmune thyroiditis, per-
nicious anaemia, Addison’s disease and Alopecia areata share the implicated gene
loci of vitiligo.

The process of melanin production in melanocytes generates a high load of reac-
tive oxygen species (ROS). The mechanisms responsible for quenching ROS in the
melanocytes including catalase enzyme are found to be inherently deficient in vit-
iligo. When the melanocytes are overwhelmed with increased levels of H,0, and
other ROS, the stressed melanocytic endoplasmic reticulum’s capacity to degrade
unfolded or misfolded proteins is compromised. This leads to unfolded protein
response which likely triggers the innate immune response. The innate response to
these abnormal proteins is dysfunctional and increases the levels of heat shock pro-
tein (HSP)-70. It mediates the coupling of innate with adaptive response and sus-
tains further immune cascade.

The predominant effector cells of adaptive response are CD8+ cytotoxic T-cells
which reach the compromised melanocytes by chemo-attractants like CXCL9 and
CXCLI10 secreted by surrounding melanocytes. IFN-gamma secreted by the
recruited CD8+ T cells stimulates melanocytes to further produce CXCL9 and
CXCL 10. Thus ensues a vicious cycle where these chemokines further recruit T
cells and thereby further melanocyte destruction. Their levels are persistently high
in active phases of disease. A plethora of cytokines are found to have raised levels
in serum of vitiligo patients such as IL-17, IL-23 and TNF-alpha, while serum
TGF-p levels are seen to be significantly decreased . However, none of the serum
cytokine levels have been found to correlate with gender, positive family history,
course and type of vitiligo [6]. There has been considerable research on the role of
drugs inhibiting cytokine effects, without much success, probably implying that
cytokines are probably not central to progression of disease.
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Skin damage might induce vitiligo as is suggested by the Koebner’s phenome-
non. In some cases, vitiligo may be triggered by a viral infection like CMV and
herpesvirus. Environmental exposure to compounds containing sulfhydryl groups,
phenols and catechols may also destroy melanocytes. A quarter of these cases are
seen to be developing vitiligo at sites distant from the site of actual chemical con-
tact, indicating that these chemicals cause direct toxicity as well as probably induce
autoimmunity.

Relapse in vitiligo is noticed to occur at the same areas involved previously,
probably brought about by long lived autoreactive resident memory T cells (Trm
cells) with CD69, CD103 and CD49a as their surface markers. They themselves
have limited cytotoxicity but they are very efficient in producing cytokines which
further recruit effectors from the circulation. The survival of Trm cells is maintained
by IL-15 [7].

Regulatory T cells (Tregs) form the backbone of the tolerance mechanism known
as anergy, as they keep the self-reactive effector T cells in check by reducing their
proliferation as well as activation. Treg cells are found to be deficient in vitiligo
which explains the escape of melanocyte reactive CD8+ T cells into circulation.

Anti-PD1/PDL1 therapies and tyrosine kinase inhibitors have been seen to pro-
duce vitiligo lesions over sun exposed areas in patients of melanoma, lung and
kidney cancer. Vitiligo-like lesions developing during treatment with these drugs
are clinically characterized by well-defined borders and predilection for sun-
exposed areas. Sometimes, anti-TNF agents may also trigger or worsen vitiligo.
Tofacitinib, a JAK-kinase (1 and 3) inhibitor is also reported to induce de-novo
vitiligo. JAK 2 mediated upregulation of IFN-gamma has been proposed to be
responsible for development of vitiligo [8]. Recently, CDK4/6 inhibitors induced
vitiligo lesions in a group of patients with metastatic breast cancer. The underlying
pathogenic mechanism is unclear. The authors proposed that CDk4/6 inhibitors pos-
sibly caused passive melanocyte premature death by inducing apoptosis [9].

9.1.4 Vitiligo and Pregnancy

Pregnancy has a predominant Th2 profile and thus exerts an immunosuppressive
effect on a few autoimmune diseases. Stable or improved vitiligo activity during
pregnancy has been noted which corroborates this effect [10]. Probable reasons
include an increase in the levels of serum cortisol to nearly 3x the baseline levels
during the second and third trimesters. Also, raised progesterone levels may induce
placental trophoblast cells to secrete increased IL-10, an anti-inflammatory
regulator.

On the other hand, it is believed that active vitiligo characterised by enhanced
Thl and Th17 responses might be detrimental to maternal and foetal health [11].
However, in earlier studies, vitiligo was not found to be associated with adverse
pregnancy outcome in any stage, that is, prenatal, natal and postnatal as well as birth
outcome [12]. Therefore, the obstetric management hitherto has been on
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conventional lines. However, a recent population-based cohort study on 4738 preg-
nancies of women with vitiligo and 47,380 pregnancies of age matched controls
without vitiligo from Korea pointed to different observations—abortions were high
and thus correspondingly live birth rate was significantly lower amongst pregnant
women with vitiligo [13]. Though the authors could not point out to a cause and
result relationship between vitiligo and adverse pregnancy outcomes, a cautious
approach is warranted while managing pregnancies of women with vitiligo.

9.1.5 Investigations

The diagnosis of vitiligo is clinical. Laboratory investigations are usually not
required. When diagnosis is confirmed, anti-TPO and antithyroglobulin antibodies
should be ordered as vitiligo is significantly associated with autoimmune thyroid-
itis. TSH should be done to assess thyroid function and other tests like anti-TSHR
antibodies are required if Graves’ disease is suspected. However, if a patient’s rele-
vant clinical work up suggests an additional autoimmune disease, further autoanti-
bodies should be evaluated. In rare circumstances when the diagnosis is not possible
clinically, a skin biopsy is recommended. Also, in such a setting, other tests might
be needed such as mycological assessment and tests to detect lymphoma cells
through molecular biological tools [14].

9.1.6 Treatment

Management of vitiligo should ideally aim at modulating the immune response,
reducing the oxidative stress and stimulating the stem cells in hair follicles and the
epidermis to differentiate into melanocytes. The various management options are
listed in Table 9.1. Also, counselling regarding chronic nature and unpredictable
course of disease as well as long-term treatment goes a long way in achieving satis-
factory results.

Table 9.1 Management of vitiligo

S. No. | Treatment modality Recommendations for use

1. Cosmetic camouflage | In patients of type I and II skin

In patients with visible areas of depigmentation which affect
confidence and self-image of an individual

Level of recommendation is D and evidence is IV

2. Topical corticosteroids | Once a day application of a potent TCS in adults and in
children with recent onset of vitiligo with limited, extrafacial
involvement for a period no longer than 3 months

Level of recommendation is B and evidence is I+

(continued)
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S. No.

Treatment modality

Recommendations for use

3. Topical Calcineurin As an alternative to a topical steroid for new, actively
inhibitors spreading, lesions on thin skin, in particular the head and neck
region
Twice-daily applications for 612 months is recommended
Level of recommendation is C and evidence is 11+
4. Depigmentation Reserved for adults severely
Affected by vitiligo
5. Oral PUVA In adult patients with generalized vitiligo as a second-line
therapy
6. NB-UVB First-line therapy for generalized NSV involving more than
15-20% of the body area
Also considered as treatment for active spreading vitiligo
7. Targeted phototherapies | Indicated for localized vitiligo and in particular for small
(laser and nonlaser) lesions of recent-onset childhood vitiligo
8. Combination therapies: | The combination of TCS and UVB sources (NB-UVB and
Topical steroids and 308 nm excimer lasers or lamps) may be promising for
phototherapy difficult-to-treat areas, for example, over bony prominences.
Potent topical steroids applied once a day (3 weeks out of 4)
can be used on vitiligo lesions for the first 3 months of
phototherapy
9. TCI and phototherapy | A combination of TCI and UV radiation is effective and
provides better results than the two treatments used alone
10. Vitamin D analogues Not recommended as the benefit of the combination therapy is
and phototherapy very limited
11. Phototherapy Might be beneficial but the preliminary results need to be
And oral antioxidants | confirmed before such a combination can be recommended
12. Phototherapy after Good level of evidence that phototherapy (NB-UVB or PUVA)
surgery should be used for 3 or 4 weeks after surgical procedures to
enhance repigmentation
13. OMP therapy Weekend OMP starting with low doses (2.5 mg daily) of
dexamethasone for fast-spreading vitiligo can be considered
for a period of 3—6 months
14. Other Not recommended based upon current data
immunosuppressants or
biologics
15. Antioxidant Could be useful during UV therapy, and during the reactivation
supplementation phase of vitiligo
However, current data is limited
16. Surgery Should be reserved for patients with SV and other localized

forms of vitiligo, after the documented failure of medical
interventions

For NSV, patients with the stable form of the disease and a
negative history of Koebner phenomenon are eligible for

surgery
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Table 9.1 (continued)

S. No. | Treatment modality Recommendations for use
17. Psychological Assessment of the psychological and QoL effects of vitiligo on
treatments adults and children

Level of recommendation is C and evidence is [+
Psychological interventions should be offered as a way of
improving coping mechanisms.

Besides individual psychosocial therapeutic interventions,
community interventions may be necessary in certain
circumstances

Level of recommendation is D and evidence is [V+

9.1.6.1 Topical

Cosmetic camouflage is a complementary painless option which can be added to the
standard treatment of vitiligo. It aids in improving the person’s quality of life, boosts
self-confidence and self-image of vitiligo patients [15]. It involves use of a pig-
mented cosmetic cream in the form of a water-in-oil emulsion, oil-in-water emul-
sion, or an oil-free facial foundation containing dimethicone or cyclomethicone to
suit various skin types like oily, dry and normal skin. The colouring agents used are
usually titanium dioxide, iron oxide and ultramarine blue. Another way of camou-
flage is semi-permanent camouflage by use of sunless or self-tanning products
which contain dihydroxyacetone (DHA), usually 6%, which may or may not be
combined with erythrulose, tyrosine derivatives and naphthoquinone. The combina-
tion of DHA with amino acids in the stratum corneum produces pigment known as
melanoidins which are shed in a few days along with corneocyte desquamation. Of
the newer camouflage methods, waterproof breathable products are available. This
method of colour matching is applied using a roller or airbrush with compressor and
utilizes an ethanol and natural oil-based technology that binds to the epidermis and
remains effective for a minimum of 7 days. Alcohol diluent evaporates immediately
after application and a thin layer very similar to skin is left at the application site.
The colour of the film matches closely to that of the surrounding skin. This simu-
lated skin is prepared using digital photography and colour matching program to
match appropriately to the patient skin colour [16]. Camouflage cosmetics may be
offered as the only therapy in patients with skin types I and II as the difference in
skin colour is minimally apparent in these skin types [17]. Other forms of camou-
flage include permanent camouflage and tattoos. These modalities might have lim-
ited value for depigmented lips and nipples.
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9.1.6.1.1 Topical Corticosteroids (TCS)

Mid- and high-potent steroids are indicated for limited vitiligo (<10% body surface
involvement). Repigmentation may take 3 months or longer. Prolonged use may cause
skin atrophy, striae and telangiectasia. They should not be used in the periocular loca-
tion because of the risk of glaucoma or on the face. They are pregnancy category C
drugs. Lactating mothers having vitiligo may apply topical steroids at sites other than
breasts and nipples. In children and adults affected with vitiligo, potent topical steroids
may be given for a period less than 2 months to avoid cutaneous adverse events associ-
ated with prolonged use of topical steroids [17]. However, if TCS need to be given for
a prolonged period, they may be given discontinuously with periodic assessments.

9.1.6.1.2 Topical Immunomodulators

Topical immunomodulators exert their effect on vitiligo by multiple mechanisms.
These include inhibition of TNF-alpha production, stimulation of stem cell differ-
entiation into melanocytes and melanocyte migration to the depigmented area. They
include topical calcineurin inhibitors such as tacrolimus (0.03% and 0.1%) and
pimecrolimus (1%). They are safe to use on facial vitiligo lesions as well as those
over neck and other thin-skinned areas. Side effects are uncommon and include red-
ness, itching and burning sensation over application site. They are recommended for
use over vitiligo lesions of head and neck region at 12-hourly intervals. The therapy
is usually combined with moderate daytime sun exposure. An initial trial of 6 months
is recommended which can be further prolonged based upon response [14]. They
are also pregnancy category C drugs.

9.1.6.1.3 Topical Calcipotriol

It is available in a 0.005% formulation. When combined with TCS, efficacy and
safety profile of steroids is improved. However, a recent Indian study aimed to eval-
uate the extent of repigmentation and time to initial repigmentation showed that the
combination did not significantly increase the efficacy of NB-UVB therapy [18]. It
is a pregnancy category C drug.

9.1.6.2 Systemic
9.1.6.2.1 Systemic Steroids
Oral steroids in a low dose (prednisolone 0.3 mg/kg/day) for a short duration or

oral mini pulse with betamethasone or dexamethasone may be utilized in cases of
vitiligo where progression is very rapid. The duration for administering systemic
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steroids in progressive vitiligo should be limited to 3—6 months. They are a preg-
nancy category C drug.

9.1.6.2.2 Systemic Immunosuppressants

Immunosuppressants other than oral steroids which have been found to have effi-
cacy in controlling progressive vitiligo include methotrexate (up to 10 mg weekly),
azathioprine (up to 50 mg twice a day) and cyclosporine (3 mg/kg/day). However,
they should be used to control progressive vitiligo after reviewing the risks and
benefits [19].

9.1.6.3 Phototherapy

PUVA photochemotherapy: can be administered as oral, topical or bath PUVA. It
comprises of use of methoxasalen (8-methoxypsoralen or 8-MOP) or trioxsalen and
their interaction with UVA to selectively cause immunosuppression as well as stim-
ulate melanocytes to produce repigmentation. Vitiligo was the first approved indica-
tion for PUVA therapy. PUVA induced repigmentation is unpredictable and variable
and also adverse events like phototoxicity, risk of skin cancer, gastrointestinal upset
and need for ocular protection for 12-24 h beyond the treatment session have
decreased the popularity of this treatment modality. Oral PUVA therapy forms the
second-line therapy in adults with generalised vitiligo [14]. Time to achieve maxi-
mal repigmentation with oral PUVA therapy ranges from 12 to 24 months. Owing
to the risk of retinal toxicity, it is contraindicated in children younger than 12 years.

Phototherapy can be administered through topical route as well. 8-MOP cream is
applied over affected area followed by UVA exposure half an hour later. Systemic
and ocular phototoxicity are significantly minimized with topical use of PUVA ther-
apy as plasma levels are minimal. However, blisters may form with consequent
perilesional hyperpigmentation at the site of application. The main disadvantage
with topical PUVA therapy is its inability to halt the progression of active vitiligo.

NB-UVB therapy: It forms the backbone of vitiligo treatment in present times.
NB-UVB is the treatment of choice for generalised vitiligo, that is, affecting more
than 20% body surface area. Data is inconclusive as to whether NB-UVB can check
the progression of active vitiligo, although it continues to be utilized for the purpose
in clinical settings [14]. It involves irradiating the patient’s skin using UV lamps
emitting wavelengths with peak emission around 311 nm. It achieves comparable
results to PUVA therapy by inducing cutaneous immunosuppression and stimulat-
ing melanogenesis without producing systemic adverse effects. It is a safe option in
pregnant patients also. It can be administered through whole body unit in case of
generalized vitiligo as well as through a targeted phototherapy system in case the
vitiligo is localized.
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Recently, recommendations with regard to the dosing and administration of
NBUVB in vitiligo have been put forward by the Vitiligo Working Group photo-
therapy committee [20]. Frequency of NBUVB sessions has been recommended to
be thrice a week for faster onset of initial repigmentation. However, it can be admin-
istered twice in a week in case of high patient load units and where affordability is
an issue. The previous protocol of measuring MED for each patient has been done
away with and instead an initial 200 mJ/cm2 dose of NBUVB has been fixed by the
committee regardless of skin type. No phototoxic reactions are seen to occur with
this dose. Increments in subsequent doses should be 10-20%. Pink asymptomatic
erythema which fades away within 24 h is the intended response with phototherapy.
Having achieved this end point, the same dose should be administered until ery-
thema disappears. Thereafter, subsequently doses are increased by 10-20%.

Based upon body sites, maximum admissible doses per session have been rec-
ommended—1500 mJ/cm2 for face and 3000 mJ/cm?2 for rest of the body. Guidelines
have also been issued with regards to interrupted therapy when doses are missed due
to any reason. When there is an interruption in therapy for less than a week, dose
need not be changed. In case the doses are missed for 1-2 weeks, the dose should
be decreased by 25%. In case of treatment gap of 2-3 weeks, the dose of NBUVB
should be decreased by 50%. However, if the treatment has not been taken for more
than 3 weeks, NBUVB therapy should be started at the initial dose of 200 mJ/cm?.

The committee did not fix any upper limit to the number of sessions in patients
with skin phototype IV, V and VI. Keeping in mind that some patients may be slow
responders, the committee recommended a minimum of 48 sessions before plan-
ning to discontinue therapy. For objective documentation, serial photography should
be undertaken at first session for baseline record of severity of vitiligo and then
every 3 months for sequential assessment. Response assessment can further be
assessed using a few validated scoring systems such as VASI (Vitiligo Area Severity
Index) or VETF (Vitiligo European Task Force assessment). Broad-spectrum sun-
screens having SPF of more than 30 should always be advised in patients undergo-
ing phototherapy. Also, the need to reapply every 2 h must be emphasised. Mineral
oil can be applied prior to NBUVB phototherapy session.

Comprehensive guidelines to taper the administration of NBUVB have been
given once maximal repigmentation has been achieved. A maintenance regime
should be followed for a month at an administering frequency of 2 times in a week.
During the second month post repigmentation, once a week administration of
NBUVB should be continued. Thereafter, frequency is further decreased to once
every alternate week for the next 2 months. If there is no recurrence in these
4 months, the therapy can be stopped.

It is recommended to consider children for NBUVB therapy once they are able
to stand in the phototherapy chamber with proper eye shield which usually occurs
around 7-10 years of age. In a case scenario where the depigmented patch is present
on the eyelid, then protective goggles should be done away with and instead the
patient should be advised to keep the eyes shut during NBUVB session.

Excimer laser (EL): It produces monochromatic irradiation at a wavelength of
308 nm. It is seen to produce satisfactory repigmentation in more than 3 months. It
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is seen to produce synergistic effect with topical tacrolimus as well as topical
methoxasalen. This modality is best suited to treat localised vitiligo. As of now
some clinical evidence has begun to support the superior efficacy of EL treatment in
comparison to NBUVB therapy, although it is still minimal to make the claim.
Nonetheless, the novel treatment modality certainly bears advantage in manage-
ment of localised vitiligo as the treatment targets only the depigmented area and in
childhood vitiligo as it doesn’t require a child to stand in an irradiation chamber.
Recently, a modified Delphi study by Bae et al. had made recommendations for
dose and administration of EL treatment. The study recommends fixed initial dose
based upon the body site involved—100 mJ/cm?2 for face and neck, 200 mJ/cm?2 for
trunk and extremities and 300 mJ/cm?2 for hands and feet. A further increment of
20-50 mJ/cm? in dose should be made with subsequent sessions until erythema or
repigmentation is achieved. The frequency of administering EL treatment should be
2 times per week. Treatment should be continued for at least 3—6 months. It should,
however, be discontinued if no further improvement is noticed in the preceding
3 months [19].

9.1.6.4 Other Therapies
9.1.6.4.1 Antioxidants

A few open trials have found a few antioxidant supplements to be of use in either
controlling the further activity of disease or in development of pigmentation over
vitiligo lesions. These include vitamin A, vitamin C, alpha-lipoic acid, zinc,
L-phenylalanine, Ginkgo biloba and Polypodium leucotomos, among others. It was
noted that these supplements might act as adjuvants in increasing the efficacy of UV
therapy by Taieb et al. The authors also found them to be useful in the reactivation
phase of vitiligo. Further clinical evidence is, however, required to corroborate these
findings and for inclusion of these supplements in the armamentarium of vitiligo
therapies [14].

9.1.6.4.2 Depigmentation

Depigmentation aims to depigment the residual skin and may be offered to non-
responding individuals who suffer from extensive vitiligo (>30-40% body surface
area involvement). Various methods include the use of bleaching creams such as
MBEH (mono benzone ether of hydroquinone) and 4-methoxyphenol; phenol;
lasers and cryotherapy. MBEH 20% cream is a phenolic substance which is pre-
scribed to be used 2-3 times a day. It takes about 1-4 moths of regular treatment to
obtain the desired result. After 4 months of treatment without success, the drug
should be discontinued. The depigmentation thus achieved needs to be maintained
with topical application of monobenzone cream twice a day. Sometimes, resistance



192 S. Sinha et al.

to treatment is encountered which can be circumvented with the concomitant use of
retinoic acid.

Q-switched ruby laser at 755 nm, alone or in combination with methoxyphenol, has
also been used to achieve depigmentation. Cryotherapy has also been utilised as an
inexpensive depigmentation therapy in experienced hands. However, it runs the risk
of scarring, hence it falls out of favour with most dermatologists [14].

9.1.6.5 Surgical Management

Surgical modalities are a good option for patients with stable vitiligo for at least
6 months to 1 year. Various procedures are available which basically involve trans-
plantation of healthy melanocytes to depigmented areas where they proliferate and
induce repigmentation. Various surgical options include punch grafts (PG), mini
punch grafts, single hair grafts, split thickness grafts, suction blister grafts, cultured
epidermal suspensions and autologous melanocytes cultures and the list continues
to expand. PG or skin tissue graft is technically the easiest and the most inexpensive
method, the only deterrent being that it is time-consuming. Hence, it is suitable for
treating small lesions only. Cobblestoning is also a common side effect. A novel
innovation in the form of motorized 0.8-mm micropunch grafting has significantly
reduced the time taken to perform this surgery.

Newer surgical approaches involve the use of autologous suspensions containing
melanocytes and keratinocytes. Thin shave biopsies from the graft area are obtained
which are then used to generate cell suspension by enzymatic separation of cells.
Single-use kits are now available for this purpose which can be used in the operating
room itself. They produce the desired suspension within 1 h and thus obviate the
need of a laboratory support for the same. For treatment of lesions involving large
areas, transplants of pure cultured melanocytes may be undertaken. A small donor
skin is expanded in vitro for generation of melanocyte culture. The main limitation
of the method is that it requires a state of the art laboratory set up with specialized
staff. Also, the process is expensive and time consuming [19].

9.1.6.6 Newer Drugs

Interferon -y induced CXCL 9 and CXCL10 in keratinocytes are increasingly being
acknowledged for their role in the pathogenesis of vitiligo. CXCL10 has a key role
in the recruitment of autoreactive T cells to the skin which maintains the progres-
sion of vitiligo. This insight has prompted the use of Janus kinase (JAK) inhibitors
to target this pathway. Tofacitinib is a potent JAK1 and JAK3 inhibitor. It has been
shown to produce repigmentation in vitiligo lesions when given 5 mg orally once or
twice a day for 3-9 months. Oral tofacitinib treatment, otherwise well tolerated at
these doses, produced a few mild adverse events such as increase in the rate of
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infections of upper respiratory tract, diarrhoea, increase in body weight, arthralgia
and mild elevations in lipid levels. T cell numbers and chemokines CXCL9 and
CXCLI0 in the skin are significantly reduced with Tofacitinib therapy. Decreased
levels of serum chemokines were also observed with Tofacitinib use. However, no
effect on the number of autoreactive T cells in the blood was seen with tofacitinib
therapy [21]. Another first-generation JAK inhibitor, ruxolitinib, produced signifi-
cant repigmentation in vitiligo at a dose of 20 mg orally 2 times in a day given for a
period of 5 months [22]. Ruxolitinib, a JAK 1 and 2 inhibitor, has also been evalu-
ated in topical cream form by Rosmarin and colleagues. They reported a large pro-
spective randomised trial showing efficacy of ruxolitinib cream at 1-5% applied two
times in a day as well as once in a day in re-pigmenting vitiligo lesions successfully
[23]. Topical ruxolitinib cream was reported to be very well tolerated. The only side
effect encountered was acne. It has been observed that vitiligo lesions present on the
face and sun-exposed areas are more responsive to JAK inhibitor therapy. Low-level
light may be required for repigmentation during treatment with JAK inhibitors.
Though high doses of NBUVB are required to suppress the disease activity in the
skin, it is postulated that probably low doses are sufficient to boost regeneration of
melanocytes and subsequent melanogenesis [21]. Unfortunately, recent literature
has observed that JAK inhibitor induced repigmentation is not maintained after their
discontinuation [24]. Also, no difference in response rates in patients taking oral
versus topical forms of JAK inhibitors for vitiligo has been observed as reiterated in
a recent systematic review [25].

Potential vitiligo treatments being explored and which hold promise for the
future include antibodies against HSP 70, NK cells and CD8 T cells, and IL-15
antibodies to target Trm cells. Other molecules under research include anti-CXC
chemokine ligand receptor 3 antibodies to upregulate Treg cells and thus prevent the
melanocyte apoptosis, and WNT agonists to promote melanocyte stem cell differen-
tiation [26].

9.1.7 Vitiligo and Quality of Life

Vitiligo patients have impaired quality of life and limited social interactions and
activities because they have low self-esteem and poor body image. This is attribut-
able to easy visibility of vitiligo lesions which affects social interactions, chronic
course of the disease, unpredictable outcome with the current treatment modalities
and lack of definite cure in the present time. It has been found that one fourth of
vitiligo patients suffer from depression and one in seven vitiligo patients have anxi-
ety. Prevalence of depression in Asian and female vitiligo patients is noted to be
significantly higher than those in Caucasians and males [27]. Moreover, it is seen
that female patients suffer significantly more deterioration of general and psycho-
logical health and have less social relationships as compared to males with vitiligo
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[28]. A recent systematic review identified other prevalent psychological disorders
amongst vitiligo patients. These included dysthymic disorders, psychopathic per-
sonality, hysteria, ADHD, adjustment disorder, sleep disturbances, social phobia,
agoraphobia, sexual dysfunction, neurotic symptoms and obsession [29].

9.2 Melasma

Melasma is a very common acquired disorder of increased pigmentation resulting in
asymmetrically tan macules mainly over facial skin specially in Asian and Hispanic
women. Men are less commonly affected. Predisposed genetic background, coupled
with chronic UV exposure leading to photoaging and effect of female hormones
produces the clinical picture. Main triggers for this clinical entity include preg-
nancy, hormonal therapies, contraceptive pills, cosmetics, photosensitizing drugs
and ovarian tumours. A variety of treatment options are available like topical depig-
menting creams, chemical peeling agents, lasers and light devices and a few sys-
temic therapeutic options. Melasma significantly impairs quality of life because of
its predisposition to affect face which makes it instantly noticeable, long course,
variable response to treatment and the requirement for prolonged maintenance
therapy.

9.2.1 Epidemiology

The exact prevalence of melasma is hitherto unknown. However, it is seen to be
more prevalent in the range of 9 to 50% in certain populations like Hispanics and
Asians which are of dark skin and receive high ultraviolet exposure in their geo-
graphical location. The average age of onset is usually in the third decade of life.
Females clearly outnumber males in this affliction. They are 9 times more frequently
affected as compared to males. However, a recent Indian study estimated the ratio to
be 4:1 and a Brazilian study found the ratio to be 39:1. Melasma in men is also simi-
lar clinically as well as similar exacerbating factors like sun exposure related to
outdoor work are implicated [30].

9.2.2 Etiology

Melasma probably has a multifactorial etiology. A few implicated factors include
familial predisposition, sun-exposure (UV as well as visible light), pregnancy, cos-
metics, phototoxic and photoallergic drugs, nutrition, thyroid dysfunction and hor-
mone use. Lentigines and naevi are other cutaneous disorders that are frequently
associated with melasma.
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A recent Korean study identified at least 334 abnormally expressed genes in
melasma lesional skin [31]. The genes found to be involved include those involved
in PPAR signaling, stratum corneum barrier genes, 7YR and TYRPI genes. Also
NQOI is upregulated which suppresses tyrosine degradation and thus increases
melanogenesis.

Data garnered from hormonal evaluations done so far show a predominant role
of serum oestrogen in triggering and maintaining the disease by causing increased
production of tyrosinase (TYR) and tyrosinase related proteins 1 and 2 (TYR 1,2)
which upregulate the process of melanogenesis. Gopichandani et al. evaluated hor-
monal profile in female melasma patients and their findings suggested underlying
ovarian as well as pituitary dysfunction in such patients [32]. Reduced serum
DHEAS have also been reported [33]. Sarkar et al. reported decreased levels of
testosterone and increased LH in male melasma patients, indicating an underlying
testicular resistance.

9.2.3 Pathogenesis

New insights have been gained into the complex pathogenesis of melasma which is
brought about by a well-orchestrated interplay of melanocytes, keratinocytes, mast
cells, vascular compartment, basement membrane injury on a background of predis-
posed genetics as evidenced by abnormalities of gene regulation. UV light seems to
act on all the effectors in the pathogenesis of melasma. Therefore, the new theory
being floated is that it might be a photoaging disorder with abnormal
melanogenesis.

UV light upregulates MSH/MCI1R. Also, it induces 1,2 diacyl glycerols which
are second messengers which further activate tyrosinase. Post UVB damage, p53
upregulates proopiomelanocortin which stimulates MC1R. Cumulative sun expo-
sure leads to solar elastosis which is now recognized to be a histopathological fea-
ture in 83-93% of melasma biopsies. Ultraviolet and visible light exposure also
stimulates melanogenesis by inducing ROS production. NBUVB induces iNOS,
various growth factors, cytokines, plasmin production by keratinocytes which stim-
ulates melanogenesis.

Mast cells secrete histamine in response to UV exposure which stimulate tyrosi-
nase pathway and leads to hyperpigmentation. Also mast cell tryptase secretion is
enhanced which degrades dermal ECM and disrupts BMZ via ProMMP. It also pro-
motes production of elastin from dermal fibroblasts and contributes to solar elasto-
sis. Disrupted BMZ allows the descent of melanin into the dermis where it is either
free or engulfed by macrophages to produce the dermal component of melasma.
Also, mast cells release VEGF, FGF 2 and TGF-beta which are important in contrib-
uting to vascular proliferation, that is, increase in number, size and density of blood
vessels. Endothelin 1 (ET-1) secreted by endothelial cells targets endothelin receptor
B which is present at the melanocytes’ surface and stimulates melanogenesis.
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Paracrine effects are also reported to be exerted by sebocytes on melanocytes
through various cytokines like IL-1 alpha, IL-6, angiopoietin and adipokine. Facial
skin is rich in sebocytes as well as oestrogen receptors. Moreover, melanogenesis
can be stimulated by UVB, UVA as well as visible light. Thus, the pathogenesis is
multifactorial and the exact sequence needs to be explored.

Melasma occurs in up to 20% cases during pregnancy. The exact process by
which pregnancy affects the process of melanogenesis is unknown. Elevated levels
of oestrogen, progesterone and alpha MSH may be contributory. Nulliparous women
with melasma are not found to have high levels of oestrogen and MSH [34].
Melasma may occur in 10% of women after menopause. It is more often seen in
women on hormone replacement therapy or progesterone. Even topical application
of oestrogen cream to mitigate the effects of photoaging in a post-menopausal
woman has been observed to produce melasma [35].

Recent evidence points to a dermal vascular compartment in melasma pathogen-
esis. An increase in the number and size of dermal blood vessels and an increased
expression of vascular endothelial growth factor (VEGF) has been observed in
lesional skin. It is thus speculated that the altered cutaneous vasculature and mela-
nocytes may interact to produce hyperpigmentation of melasma. Since normal
human melanocytes show functional VEGF receptors, they may respond to angio-
genic factors. Moreover, elevated VEGF receptors are observed in keratinocytes in
melasma lesions. Thus it is hypothesised that they play an important role in vascu-
larisation of melasma lesions. Also, they are noted to enhance the release of arachi-
donic acid. The possibility that the metabolites from the arachidonic acid pathway
affect melanogenesis is gaining credibility. It also seems possible that chronic UV
exposure leads to increased vascularisation apart from producing solar elastosis.
Solar elastosis leads to elevated level of c-kit which is a strong melanogenic cyto-
kine, that is, it mediates increase in melanogenesis of the overlying epidermis.
Furthermore, solar elastosis is associated with elevated SCF and inducible nitric
oxide synthase which affect vascularization. Melasma is now considered as a unique
phenotype of photodamage during the ageing process [36].

9.2.4 Clinical Features

Melasma presents as symmetrical hyperpigmented macules with irregular borders
on forehead, chin, cheeks, nose, mandibular region and rarely on upper extremities.
Clinically, it is of 3 types, that is, centrofacial, malar and mandibular (Fig. 9.2).
Based upon the depth of pigmentation, it has been conventionally divided into epi-
dermal, dermal and mixed melasma. However, most cases of melasma are of mixed
variety. Wood’s lamp examination helps in assessing the depth of pigment non-
invasively. Epidermal pigment is accentuated under a Wood’s lamp and dermal pig-
ment is not.
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Fig. 9.2 Mandibular melasma in an Indian female patient

9.2.5 Dermatoscopy

Dermatoscopy is a non-invasive tool which helps in determining the depth of
melasma and rules out other differential diagnosis/other causes of facial hyperpig-
mentation. It is also utilised to monitor effect of treatment and side effects like
atrophy, telangiectasia and exogenous ochronosis. Dermatoscopy assesses pigmen-
tary and vascular elements in melasma. Common dermatoscopic findings in
melasma include a light-to-dark brown background and brown granules and glob-
ules with perifollicular sparing. The basic pigmentary pattern may be reticular or
pseudoreticular (more common in deeper melasma). The pigment colour might give
a clue of the depth of melasma. A recent study has demonstrated increased vascular-
ization on dermatoscopy in 74.2% of melasma patients [37].

A recent Indian study assessed the various dermatoscopic features of melasma in
Indian population [38]. Reticuloglobular pattern of pigmentation was most charac-
teristic finding and was statistically significant in association with melasma
(p < 0.0001). The other patterns which were shown to be significantly associated
with melasma included an un-patterned patchy brown black pigment and a granular
pigmentary pattern. Granular pigment or dots were seen in approximately one third
of patients. These dots represent dermal melanophages present in the dermis and
represent cases of mixed or dermal melasma. Telangiectasia was seen more fre-
quently in patients.
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9.2.6 Histopathology

The key histopathological findings are excess melanin deposition in the epidermis
(epidermal type), dermal macrophages (dermal type) or both (mixed). Of late,
research has focused on photoaging as well and includes features such as abnormal
accumulated elastic tissue in the dermis, disrupted basement membrane, increased
dermal mast cells and increase in the number, size and density of dermal blood
vessels [36].

9.2.7 Treatment

Various treatment modalities have been compiled in Table 9.2 for easy reference.
Photoprotection is the cornerstone of melasma management as it acts as an adjuvant
to other depigmenting therapies as well as afford prevention of relapses to some

Table 9.2 Evidence-based management of melasma

S. No. | Management option Recommendations for use

1. Sunscreens Broad-spectrum sunscreens containing UVA, UVB filters
and iron oxide

SPF of at least 30

Liberal application every 2-3 h

Recommended in any melasma management strategy
(Grade A recommendation)

2. Hydroquinone HQ alone in a concentration of 2% to 5% can be used as
an effective monotherapy

Grade A recommendation for HQ 4%

The maximum recommended duration is 16 weeks

3. Hydroquinone It has level A quality of evidence in treating melasma and
combinations—TCC: is approved by the US FDA
4% HQ, 0.05% tretinoin, and
0.01% FA
4. Triple combination with GA peel can be added to TC to increase the efficacy
glycolic peel Grade of recommendation—B
5. Mequinol Paucity of literature
Cannot make a recommendation for mequinol in
melasma
6. Corticosteroids Their use as monotherapy is not recommended due to the

plethora of AE and misuse by the patients

7. Azelaic acid (AA) By its efficacy and good safety profile, it is a good option
for patients who cannot tolerate TCC
Level and quality of evidence: IB

8. Kojic acid KA is less effective when used as monotherapy but
shows good results in combination with HQ and GA
Level and quality of evidence: B
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S. No.

Management option

Recommendations for use

9.

Arbutin

Competitively inhibits tyrosinase and is cytotoxic to
melanocytes
Level and quality of evidence: C

10.

Vitamin C

Inhibits melanogenesis by acting as a reducing agent at
various oxidative steps in melanin synthesis
Level and quality of evidence IB

11.

Niacinamide

Reduces pigmentation by inhibiting the transfer of
melanosomes to keratinocytes
Level and quality of evidence: IB

12.

Oral tranexamic acid

Oral TA may be used alone or as an adjuvant to
conventional topical drugs

It can also be used when other topical treatments fail
Larger RCTs are required to evaluate the efficacy as well
as serious adverse events

Oral TXA 500-750 mg/day in a divided dose may be
used in melasma expecting a mild to moderate response
for a maximum period of 6 months (Grade A
recommendation)

Pretreatment laboratory evaluation and monitoring
during treatment is necessary

Oral TXA can be used along with other topical therapies
or IPL/Nd:YAG laser (Grade A recommendation)

13.

Oral Procyanidin

Only one RCT has evaluated the efficacy of oral
procyanidin but not as monotherapy

Further evidence needed before it can be recommended
Evidence level—B

14.

Oral Polypodium leucotomos
extract

Improvement in MASI and melasma-related quality-of-
life, but not statistically significant

Evidence level—B

Lack of evidence to recommend this drug in melasma

15.

Oral pycnogenol

Antioxidant properties
Cannot be recommended in melasma at present. Needs
further evaluation

16.

Oral glutathione

Not recommended as no studies are available

17.

Chemical peels—Glycolic
peel

For melasma peeling, it is used in a concentration of
30-70%. Two to three weeks apart weekly sessions are
conducted for a series of 4-6 sessions

Level of evidence for glycolic peel is 1I-I and strength of
recommendation is A

Its efficacy can be increased combining HQ 2% or 0.25%
tretinoin. Also, it can be added to other therapies

Like azelaic acid or even TC to increase the overall
Efficacy or the speed of improvement, respectively
(Grade B recommendation)

(continued)
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S. No. | Management option Recommendations for use
18. Lactic acid peel Proved beneficial when used as 92% strength at pH 3.5
with double coats, which are applied for 10 min every
3 weeks for epidermal melasma
Level of evidence for lactic acid peel is II-III and
strength of recommendation is B
19. Mandelic acid At 10-50%, can be used twice a month for 45 sessions
Level of evidence for mandelic acid peel is III and
strength of recommendation is C
20. Beta hydroxy acid peels— 20-30% strength
Salicylic acid peel Eliminates epidermal pigment
Level of Evidence-II-111I, Strength of recommendation-B
21. Trichloroacetic acid peel 15% TCA is a superficial peel and 35% TCA is a
medium depth peel
The sessions can be conducted at the monthly interval for
about four sessions
TCA peel can be used in melasma as monotherapy, or
combined with other peel like modified Jessner’s solution
Level of Evidence—II-III
Strength of recommendation—B
22. Pigment-specific Not recommended in melasma
Lasers-
Nd:YAG laser monotherapy/
combination therapy
Alexandrite laser
Q-switched ruby laser
23. Ablative lasers—Fractional | Not recommended in melasma
CO2 laser, Er:YAG laser,
Er:Glass laser 107
24. Vascular laser—Copper Not recommended until further evidence is available
bromide laser
25. Miscellaneous drug: Lignin | It is a fungal derivative and has high redox potential to

peroxidase

oxidise melanin
Used in topical form
Recommended in melasma (Grade B recommendation)

extent. Broad spectrum sunscreens containing UVA, UVB filters and iron oxide
which block visible light are very effective. Regular use of sunscreen has been shown
to prevent onset of melasma in pregnancy. A broad-spectrum sunscreen ideally a
blend of inorganic and organic with SPF of at least 30 covering UVA, UVB and vis-
ible light is recommended which is effective as well as cosmetically acceptable [39].

9.2.7.1 Topical Depigmenting Agents

Hydroquinone (HQ) (Level of evidence IB) had been regarded as the gold standard
depigmenting molecule so far. It is a tyrosinase inhibitor. It can also cause melano-
cyte destruction and melanosome degradation. It has good efficacy in reducing
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pigmentation but irritant dermatitis in some individuals and ochronosis with pro-
longed use are major deterrents to its long-term use.

Other such molecules which target the process of melanogenesis include ste-
roids, azelaic acid, rucinol cream, glycolic acid, kojic acid and ascorbic acid.
Corticosteroids have anti-inflammatory effects and produce non-selective suppres-
sion of melanogenesis. However, they are not the agents of choice for monotherapy
as long-term topical steroids might cause atrophy, striae, hypopigmentation, telan-
giectasia and acne. Azelaic acid has similar efficacy to hydroquinone, however,
local irritation is more noted with azelaic acid as compared to hydroquinone.
Stinging, burning and pruritus are common with rucinol cream. These side effects
are, however, circumvented with the use of liposomal encapsulated cream. Ascorbic
acid chelates copper ions which are cofactors of various enzymes involved in mela-
nogenesis. It is also postulated to decrease reactive oxygen species and thereby
decreases the inflammation. Level and quality of evidence is IB. Retinoids promote
skin turnover, decrease melanosome transfer and facilitate absorption of other con-
comitantly used drugs. Also, they reduce tyrosinase transcription and melanin
synthesis.

Kojic acid (KA) acts by inhibiting the key enzyme tyrosinase, by chelating cop-
per at the active site of the enzyme. It is used at a concentration of 1-4%. Arbutin is
a derived from D-glucopyranoside. It competitively inhibits tyrosinase and is cyto-
toxic to melanocytes. A synthetic derivative of arbutin known as deoxyarbutin has
higher efficacy and stability. Niacinamide is the active amide of vitamin B3 that
reduces pigmentation by inhibiting the transfer of melanosomes to keratinocytes.
Concomitant use of various topical agents instead of using monotherapy is a pre-
ferred clinical practice. Dual topical preparations containing tretinoin and hydroqui-
none have been found useful in reducing melasma. Triple combination creams
which are usually one or the other modification of Kligman’s formula contain a
Hydroquinone, a retinoid and a fluorinated corticosteroid. A triple combination of
4% HQ, 0.05% retinoic acid and 0.01% fluocinolone acetonide has level of evi-
dence IA. The combination of 4% HQ and 20/30% Glycolic acid has level of evi-
dence IB [39]. Another combination topical therapy includes a solution containing
glycolic acid and kojic acid. A few natural compounds have also shown improve-
ment in melasma which includes niacinamide, Bellis perennis flower extract,
liquorice, emblica, lignin peroxidase, arbutin and soy.

9.2.7.2 Oral Therapy

Tranexamic acid (TA), a synthetic derivative of lysine has emerged as a potential
therapy in melasma. It is available in oral, topical and injectable form. It acts by
decreasing VEGF and endothelin 1 and thus decreases the vascularity of affected
lesions. Also, it reduces melanogenesis by decreasing arachidonic acid and MSH
production through its anti-plasmin activity. Clinical improvement is noticeable
after 2—6 months of oral therapy. Common side effects include headache, menstrual
irregularities and abdominal bloating. Patients at risk of venous thrombosis must
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not be given systemic tranexamic acid as there are rare events of DVT with this
drug. Sharma et al. conducted a clinical trial and reported that oral TA 250 mg twice
daily showed similar efficacy to intradermal TA 4 mg/mL microinjections weekly in
100 patients for 3 months. The main adverse effects noted were minor and included
mild epigastric discomfort, hypomenorrhoea, headache and injection site pain.
Although a lot of studies testify to the beneficial effect of TA there is still no con-
sensus on the optimum route, dose and timing of the treatment with TA in melasma
as reiterated in a recent review by Kaur et al. For oral TA effectiveness the duration
of therapy has been suggested to be more important than the dose. Therefore, a
minimum of 3 months trial is recommended. Topical TA is also recommended to be
used regularly rather than intermittently for flare episodes. When used along with
microneedling and intradermal injections, the frequency of the treatment vary
widely and no consensus exists [40].

A systematic review to assess the efficacy and safety of TA in melasma showed

that TA is beneficial for melasma, either alone or as an adjuvant to other treatment
modalities [41]. Data on TA-only observational studies showed a significant in
MASI (p < 0.001) after TA treatment. The decrease in MASI was the greatest with
oral TA, followed by that with TA microinjection and topical TA. The results sug-
gested that pigment lightening is likely to be apparent after 3 months of therapy. The
meta-analysis showed that addition of TA to routine treatments, that is, topical
hydroquinone, triple combination cream, Q-switched Nd: YAG laser, IPL resulted
in a further decrease in MASI by 0.94 (p = 0.03). TA treatment needs to be main-
tained for an extended period of time in view of relapse on cessation of therapy.
However, the optimal time of maintenance needs to be further studied. The system-
atic review by Kim et al. suggested that TA was well-tolerated, with a small propor-
tion of patients experiencing transient adverse effects.
Oral Polypodium leucotomos is an antioxidant that is postulated to reduce melasma
pigmentation by decreasing ROS and photo damage. However, controlled random-
ized trials have failed to show significant benefit [42]. No study is available to assess
the use of glutathione in melasma.

9.2.7.3 Chemical Peels

Glycolic acid, salicylic acid, mandelic acid and TCA peels have been used in
melasma as adjunctive therapy as they promote epidermal turnover and remodelling
and also prevents melanosome transfer to keratinocytes. They are usually used
along with a topical depigmenting agent. Also, combination peels are used such
as salicylic acid and mandelic acid. They form the second-line of management
in melasma. Level of Evidence for glycolic peel is II-I and strength of recom-
mendation is A [43]. Level of Evidence for lactic acid peel is II-III and strength
of recommendation is B. Level of Evidence for mandelic acid peel is III and
strength of recommendation is C. Other peels that are used include salicylic acid
peel and Gessner’s peel and both have level of Evidence-II-III and strength of rec-
ommendation is B. Good practices pertaining to their use includes good priming
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and strict sun protection as this minimizes the risk of postinflammatory hyperpig-
mentation after peels. Maintenance treatments with topical agents is mandatory to
prevent recurrence.

Light and laser systems: Non ablative lasers like low fluence Q switched

Nd:YAG, Q-switched Ruby laser and 1550 Erbium lasers selectively target the
chromophore melanin and thus decrease pigmentation. However, addition of a sun-
screen and a topical depigmenting cream promotes quicker improvement. IPL sys-
tem is also used for management of melasma. Results are shown to be better if it is
combined with a Q switched laser.
Emerging therapies: These are the upcoming novel therapies that may have a place
in the management of melasma in future. These include topical siRNA (small inter-
fering) agents and MITF-siRNA formulation. Topical omeprazole is also seen to
decrease melanogenesis by interfering with copper acquisition by tyrosinase. Oral
metformin is also a promising option. It decreases cAMP levels and thereby
decreases melanogenesis.

9.3 Periocular Hyperpigmentation

It is also known as periorbital hyperpigmentation, periocular melanosis, infraorbital
darkening and idiopathic cutaneous hyperchromia of the orbital region. The impres-
sion of dark circles around eyes is aesthetically unappealing and gives an aged and
fatigued look to the bearer and often leads to dermatological consultation for the
same. Majority of them are females in the second and third decade of life. The con-
dition though benign causes poor self-esteem in the patient and poses a therapeutic
challenge to the treating physician.

9.3.1 Epidemiology

There is scarcity of data regarding incidence and prevalence of periocular hyperpig-
mentation. Females are 3—4 times more commonly affected than males. However, a
western study noted an equal incidence in both the sexes. Most common age group
affected is 16-30 years of life.

9.3.2 Etiology and Pathogenesis

The condition may be congenital or acquired later in life and is multifactorial in
etiology. Idiopathic cutaneous hyperchromia of the orbital region (ICHOR) is a pri-
mary type of pigmentation characterized by bilateral darkening of the orbital skin
and eyelid, which occurs in the absence of any underlying systemic or local diseases
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[44]. The pathogenesis is multifactorial in case of secondary type of periorbital
hypermelanosis (POH). Genetic basis of this entity was proposed as early as 1969
by Goodman et al. [45]. The authors had posited that marked variation in the expres-
sion of this trait in genetically related individuals is consistent with an autosomal
mode of transmission. 40-60% individuals with this entity report a positive family
history which reflects its genetic transmission.

A few anatomical factors like structure of the bony orbit, thin eyelid skin, promi-
nent underlying vasculature and orbicularis oculi muscle predispose to the appear-
ance of periocular hyperpigmentation. With ageing, relative orbital rim recession
occurs and fat volume decreases which increases hollowness and thereby increases
shadowing specially in the inferomedial orbit or the tear trough area. Also, the infra-
orbital eyelid fluid accumulation further contributes to the darkened appearance.
Accumulation of haemoglobin breakdown products increases the darkness. A vari-
ety of pathological and age-related changes are responsible for this vascular leak-
age. Post-inflammatory hyperpigmentation resulting due to allergic contact
dermatitis and atopic dermatitis may cause it. It is seen to be precipitated or aggra-
vated by sleep disorders. Other triggers include irregular menstrual cycle, episodes
of illnesses and infections like viral hepatitis and varicella, eye strain, stress, hor-
monal changes, drugs like NSAID’s and chemotherapeutic agents, excessive alco-
hol consumption, smoking, poor nutrition leading to vitamin deficiencies, anaemia
and excessive sun exposure. Hyperpigmentation due to various other cutaneous
conditions such as lichen planus pigmentosus, erythema dyschromicum perstans;
fixed drug eruption, Nevus of Ota and melasma may sometimes produce the clinical
picture of periocular hyperpigmentation. The pigment demarcation line F some-
times extends into the periorbital region and produces periocular hyperpigmenta-
tion. Periorbital muscle fatigue in myopes also plays a role in its causation. The
condition worsens with ageing of skin. Thus, periocular hyperpigmentation may
result from pathology of skin, soft tissues and skeletal elements or a combination of
them. Interestingly, an Indian study by Malakar et al. reported that in 92% patients
periorbital melanosis was an extension of pigmentary demarcation line (PDL-F).
The study further expounded that periorbital melanosis and PDL-F occurred con-
currently in 67% patients. In rest of the patients, the observation was made by der-
matologist. The triggering factors noted were pregnancy (12 patients); acute illness
such as viral hepatitis (3 patients), typhoid (2 patients) and chicken pox (1 patient).
The authors noticed one singular hyperpigmented patch even in patients with coex-
isting POM and PDL-F that extended from around the eyes to the lateral side of the
face. PDL-F usually remains unnoticed in childhood and becomes apparent only
after some triggering factor(s) such as puberty, pregnancy and illnesses.

PDL-F were absent in their younger patients between 11 and 22 years in about
8% cases. The authors opined that in these patients triggering factors may not have
stimulated the physiological line to appear as yet but they should be followed up to
look for the appearance of same [46].
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9.3.3 Clinical Features

Periocular hyperpigmentation appears clinically as bilateral round, homogenous,
light to dark coloured brownish black pigmentation of the palpebral skin more often
the lower eyelid which is distinctly apparent from the surrounding facial skin colour
(Fig. 9.3). Manual stretching of the lower eyelid is helpful in distinguishing it from
the shadow effect of the tear trough. True pigmentation retains its colour on stretch-
ing while that due to shadow effect wanes away. Wood’s lamp is helpful in distin-
guishing the depth of melanin deposition, that is, epidermal and dermal component.
Dermatoscopy is helpful in in vivo evaluation of the pattern of pigment, vasculature
and skin changes and thus obviates the need for histopathological evaluation.
Polarized dermatoscopy is better at identifying the cause of pigmentation, that is,

Fig. 9.3 Periorbital
hyperpigmentation in an
Indian female patient
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whether its melanin or vascular cause and non-polarized is better at assessing sur-
face changes. The different patterns of pigment noticed are blotches, exaggerated
pigment network, coarse speckled, fine speckled and globules. Vascular pattern
includes superficial veins which are bluish linear blood vessels of larger calibre as
compared to telangiectasia. Skin changes observed include atrophy which is appar-
ent as hypopigmented area with absent skin markings and exaggerated skin mark-
ings in some patients. Melanin index, erythema index and oxygenation index can be
measured using reflectance meters for research purposes.

Recently a validated and reproducible photo numeric scale with written descrip-
tors and corresponding representative images has been compiled from a database of
facial images and the consensus opinion of a panel of expert evaluators to assess the
severity of periocular hypermelanosis and to reduce the inter-observer bias in clini-
cal assessment [47].

Clinically it is classified into pigmented, vascular, structural and mixed types.
Pigmented type appears as predominantly infraorbital brown to black hue which
may sometimes involve upper eyelid also. Vascular type appears as blue, pink or
purple hue which accentuates on stretching the lower eyelid. Structural type is usu-
ally due to the shadow effect of the surrounding facial anatomic structure. The
shadow effect vanishes on stretching the lower eyelid skin. Mixed type has features
of more than one type [48]. Ranu et al. found vascular type to be the commonest
type (41.8%) and those due to shadow effects to be least common (11.4%) [49].

9.3.4 Dermatoscopy

Dermatoscopy helps in finding origin of pigment whether it is due to melanin or due
to underlying vasculature. Polarized dermatoscopy helps in evaluating pigment net-
work and vascular structures, whereas non polarized dermatoscopy evaluates super-
ficial skin changes such as scaling and fissuring.

Patterns of pigmentation observed in POH include blotches, coarse speckled,
fine speckled, globular and exaggerated pattern. Accentuation of reticular pigment
network pattern in terms of pigment deposition is noted on dermatoscopy. The pat-
tern of vasculature consists of telangiectasia and superficial veins. Telangiectasia
appears as finer branching erythematous vessels. Superficial veins appear as bluish,
linear veins of larger calibre as compared to telangiectasia. Telangiectasia is associ-
ated generally with post steroid abuse, whereas the vascular type presents with
superficial veins. Vascular type of POH occurs due to a combination of transparency
of the overlying skin and dermal vascularity. Skin changes observed generally on
dermatoscopy are atrophy and exaggerated skin markings. Atrophy appeared as
hypopigmentation and lack of normal skin markings. Exaggerated skin markings
appear as increase in crisscross lines of skin markings.

Jage M et al. reported dermatoscopic changes in pigmentation, vasculature, and
skin changes in POH in Indian patients. Pigmentary alterations noted on
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dermatoscopy included blotches (30%), exaggerated pigment network (28%),
coarse speckled (24%), fine speckled (20%), and globules (16%). Pattern of telan-
giectasis (18%) and superficial dilated vessels (20%) were the main vasculature
changes on dermatoscopy. Atrophy (18%) and exaggerated skin markings (22%)
were noted in the skin of POH [50]. It was also noted in the instant study that in the
constitutional type of periorbital pigmentation, the most common dermatoscopic
pattern observed is exaggerated pigment network. Globules, coarse speckled and
fine speckled, are found more commonly in postinflammatory type. The colour of
pigment observed on dermatoscopy was dark brown in 48 cases and slate blue in 2
cases. On further examination, it was found that patients with slate blue pigmenta-
tion had aetiologies of lichen planus pigmentosus which implies dermal origin of
pigment. Patients with postinflammatory type showed commonly blotches (20%),
coarse speckled (20%), fine speckled (14%) and globule pigment pattern (10%).

Another recent Indian study corroborated similar dermatoscopic findings. Most
common pigmentary pattern noted was scattered pigmented dots (56%) and exag-
gerated pigment network (31%). Other less common findings were globules (30%),
and blotches (27%). Vascular changes noted were dilated veins and telangiectasia in
50% and 32% of their subjects, respectively. Most common change in skin of POH
noted was exaggerated skin markings seen in 43% of subjects. Scattered pigmented
dots were found to be significantly associated with vascular type of POH. The most
frequent pigmentary pattern in post-inflammatory type of POM was exaggerated
pigment network. Constitutional and shadow type of POM had pigment arranged in
Globules while in shadow type of POM pigment was more commonly arranged in
blotches [51].

9.3.5 Management

The primary aim is to figure out any precipitating factor and removing it.
Complementary to the medical management, concealers help in matching the skin
hue to that of the surrounding skin and boost the self-confidence. Makeup founda-
tion may work as a concealer to blend the hyperpigmented area with the surround-
ing skin hue. Optical diffusers are molecules like mica, talc, titanium dioxide, zinc
oxide which may be used in conjunction to concealers to reflect away light. Use of
broad-spectrum sunscreen and UV-coated glasses are advisable to these patients.

Topical depigmenting creams are commonly used to decrease periocular pig-
mentation. Topical retinoids decrease dyschromia by decreasing melanogenesis and
stimulating collagen synthesis. Topical hydroquinone is a competitive antagonist of
tyrosinase and decreases melanin synthesis. Topical depigmenting creams contain-
ing azelaic acid and kojic acid are also employed for the treatment. Topical Caffeine
based gels are seen to decrease oedema and pigmentation. Cosmeceutical peptides
which include signal peptides, enzyme inhibitor peptides and carrier peptides pro-
mote collagen synthesis and improve the appearance of dark circles.
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Chemical peels either as monotherapy or in combination with other modalities
are also utilized for lightening the periocular pigmentation. Glycolic acid (20%),
very low concentrations of TCA peel (3.75%) and lactic acid (15%) have been
reported to be useful. A combination of 4% hydroquinone and 30% salicylic acid
peel was reported to be safe and efficacious. Carboxytherapy and vitamin C meso-
therapy have also shown promising results.

Intense Pulsed Light therapy utilizes wavelength of 500-1200 nm which targets
haemoglobin and melanin in the epidermis and dermis. Radiofrequency devices are
used to promote neo-collagenosis through their thermal effect and thus improve
skin quality and hue. Q-switched lasers such as Q switched ruby laser (694 nm), Q
switched alexandrite laser, and Nd: YAG laser (1064 nm) selectively disrupt mela-
nosomes and thus are useful in treating pigmented type of dark circles. Recently a
few studies have used novel picosecond alexandrite laser (755 nm). The results from
these studies are encouraging as better pigment clearance is noticed. Also, side
effects such as postprocedure pain and postinflammatory pigmentation occur less
commonly. Pulse dyed lasers produce visible light of 585-595 nm and selectively
targets haemoglobin as the chromophore. It is a suitable choice in patients having
vascular etiology of periocular hyperpigmentation. Ablative laser resurfacing is also
used to decrease pigmentation in periocular region. It produces controlled tissue
injury and the subsequent repair process leads to collagen remodelling, decreased
pigmentation and improved skin which conceal underlying vasculature and orbicu-
laris oculi muscle.

Periocular melanosis resulting due to shadow effect can be mitigated to some
extent by injecting hyaluronic acid fillers in the periorbital hollows. Fat transfer in
the infraorbital rim hollow is another useful option. Lower eyelid blepharoplasty is
especially useful where gravitational descent of lower eyelid produces shadows and
gives an impression of periocular hyperpigmentation.

9.4 Lichen Planus Pigmentosus

An uncommon variant of lichen planus (LP) usually found in dark-skinned patients
is Lichen planus pigmentosus (LPP). It presents clinically as dark brown to grey
macules on sun exposed areas of the face, neck, and flexures [52]. Bhutani and col-
leagues coined the name lichen planus pigmentosus as these lesions exhibited his-
topathological similarity with lichen planus and exhibited association with other
types of lichen planus in about one-third patients. Considerable overlap exists
between ashy dermatosis and LPP and they are supposed to represent the same
entity by some authors while others consider them as different entities. Despite the
controversy the balance tilts in favour of considering them as distinct entities as
specific differences in epidemiology, pathogenesis, clinical presentation, histopath-
ological findings, prognosis, and response to treatment are pertinent.
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9.4.1 Epidemiology

LPP is a chronic condition which predominantly affects people having skin photo-
types III to VI. Thus it is common in geographic regions receiving high sun expo-
sure such as India, Asia, Africa, and Latin America and it is rarely encountered in
Caucasians. It is more common in females. Exposed sites are commonly affected. It
deteriorates the quality of life of affected patients.

9.4.2 Etiopathogenesis

CD8+ T lymphocytes are the main effector cells which targets and damages the
epidermal keratinocytes and leads to intense pigmentary incontinence. Initial
inflammatory response quickly dissipates leaving behind dermal melanin which
persists for months to years. A few associations have been noted with LPP such as
hepatitis C virus infection, prolonged exposure to sun, environmental pollution, and
use of mustard oil in food as well as its use as moisturiser. Mustard oil contains a
photosensitizer (allyl-thiocyanate) which is incriminated in the causation of
LPP. Other substances which can trigger its onset include contact with amla oil,
henna, hair dye, cold cream, turmeric based powder/liquid and nickel. Recently, a
case of childhood LPP was reported where a 10-year-old boy developed LPP involv-
ing more than 40% of his body surface area following mercury amalgam filling in
his molar tooth. Patch test to mercury was positive, exclusion of other triggering
factors for LPP and patient improved after amalgam removal. Hormonal factors
might have a role in pathogenesis of LPP because it is commonly observed for the
first time in some women around the time of menopause.

9.4.3 Clinical Features

LPP mainly affects the temporal and preauricular areas of the face and neck, at
times extending onto the trunk (Fig. 9.4). Flexural areas are affected in one-fifth
cases, mainly the axillae, followed by the inframammary folds and the inguinal
creases (Inverse LPP). Arms can also be sometimes affected. The palms, soles, oral
mucosa, scalp and nails are usually spared in LPP. Clinically the condition is usually
asymptomatic and the patient presents with mostly cosmetic disfigurement with
dark brown to grey or grey-blue, discrete as well as coalescent, round or oval mac-
ules with irregular and poorly-defined borders distributed symmetrically over all or
some of the above-mentioned sites. Itching might be present in the initial and active
phase of the disease.
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Fig. 9.4 Diffuse-brown
hyperpigmentation over the
infra-mammary area and
abdomen in a young
woman with lichen planus
pigmentosus

LPP-inversus is considered as a variant of LPP which involves flexural and inter-
triginous areas. Friction at these sites is the probable cause. It has no predisposition
to affect the sun-exposed areas unlike LPP. It usually affects women beyond 40 years
of age. Linear or zosteriform LPP appears along Blaschko’s lines and may affect the
limbs, face or the trunk. Other patterns include diffuse, reticular and perifollicular.
Follicular LPP usually affects younger age group and the most frequently involved
sites are the upper limbs and trunk. Clinical lesions are pinpoint follicular macules
on an apparently normal skin. Sometimes exaggerated skin markings are observed
which may be produced by rubbing by the patient [53]. Lesions of lichen planus or
lichen planopilaris may also be encountered in these patients.

LPP can coexist with classic lichen planus, frontal fibrosing alopecia (FFA),
lichen planopilaris and mucosal lichen planus. LPP is also seen to be associated
with a few endocrinal maladies such as type 2 diabetes (38%), thyroid disorders
(22%), and dyslipidaemia (50%). A chronic inflammatory state in patients with LPP
is hypothesized to predispose to these endocrinopathies [52]. LP with post-
inflammatory hyperpigmentation is believed to be a distinct entity and is not
included in LPP.

LPP has also been found to be uncommonly linked to a few autoimmune diseases
such as vitiligo and lupus erythematosus and rarely to malignancies, acrokeratosis
of Bazex, atopic dermatitis and nephrotic syndrome [54].

Though the course and duration are unpredictable, the disease usually runs a
chronic course for 6 months to 3 years and is gradually progressive with remissions
and relapses. Some cases may resolve spontaneously while others suffer from per-
sistent pigmentation.
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A few clinical condition may closely mimic clinical lesions of lichen planus
pigmentosus and need to be considered during clinical work up of such a patient.
These are idiopathic eruptive macular pigmentation, Ashy dermatosis/erythema
dyschromicum perstans, Riehl’s melanosis/pigmented contact dermatitis,
Ochronosis, Hori nevus, Fixed drug reaction, melasma, and postinflammatory pig-
mentation. “acquired dermal macular hyperpigmentation” (ADMH) is proposed to
decrease confusion associated with the diagnosis as Ashy dermatosis, erythema
dyschromicum perstans, Riehl’s melanosis, idiopathic eruptive macular pigmenta-
tion, and LPP have overlapping clinical and histopathological features Of late, an
inclusive term “acquired dermal macular hyperpigmentation” (ADMH) is proposed
when there are overlapping clinical and histopathological features and a definitive
diagnosis of Ashy dermatosis, erythema dyschromicum perstans, Riehl’s melanosis,
idiopathic eruptive macular pigmentation, and LPP cannot be made [55]. These
conditions have been clubbed together because all of them represent a lichenoid
reaction pattern to chronic subclinical injury [53].

9.4.4 Dermatoscopy

Brown homogeneous areas on dermatoscopy represent epidermal pigmentation
while pigmentary incontinence and melanophages in the papillary dermis is seen
dermatoscopically as grey—brown or grey—blue dots and globules. Initial LPP
lesions have diffuse black pepper—like pattern of grey dots. Long-standing lesions
of LPP show reticular, linear and cobblestone patterns of grey dots. Lack of pigmen-
tation in the follicular openings is seen as white dots. Pigment is characteristically
absent in skin furrows probably due to lack of friction [56].

A recent study recorded the dermatoscopic features of facial lesions in LPP
patients. Hem-like (20.9%) pattern, arcuate (18.6%), incomplete reticular (39.5%),
complete reticular (7%) patterns of dots and/or globules (86%) were recorded in the
maximum number of cases. Non-specific arrangement (14%) of dots and globules
is also seen. Other less common dermatoscopic patterns were exaggerated pseudo-
reticular pattern, accentuation of pigmentation around follicular openings, targetoid
appearance, and obliteration of the pigmentary network [57].

Wood’s light examination: Since the location of melanin is predominantly der-
mal, there is no enhancement of the lesion with Wood’s light.

9.4.5 Histopathology

Histopathology of LPP shows vacuolization of the epidermal basal cells, band-like
lichenoid or perivascular lymphocytic infiltrates in the papillary dermis, pigmentary
incontinence and melanophages in dermis.
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9.4.6 Treatment

Most of the data of treatment response comes from case reports and case series.
Patients are advised to avoid triggers and photoprotection with sunscreens is encour-
aged. Medium-high potency topical corticosteroids are used as anti-inflammatory
agents once or twice a day for a short duration. LPP Inversus cases do not respond
well to topical steroids. In one of the studies evaluating efficacy of topical steroids
in LPPI, 2 out of 20 LPPI cases had moderate improvement, 11 had slight improve-
ment and 7 had no improvement [58]. Tacrolimus (0.03 or 0.1%) ointment twice
daily is seen to produce 50% improvement in 12 weeks [59]. It is therefore recom-
mended to use topical tacrolimus for at least 8 weeks [58]. Depigmenting agents
such as 4% hydroquinone, kojic acid, modified Kligman’s formula (tretinoin
0.025% to 0.05%, hydroquinone 4%, 0.1% dexamethasone) inhibit melanogenesis
and increases epidermal turnover and can serve as an adjuvant treatment when used
in conjunction with an anti-inflammatory treatment. Q-switched Nd-YAG 1064 nm
laser works on the principle of selective photothermolysis of melanin and has mod-
erate efficacy in treating LPP. It can be combined with topical tacrolimus in cases of
active LPP. A successful combination therapy of tacrolimus, hydroxychloroquine
and picosecond laser for lichen planus pigmentosus is recently reported [60]. Oral
anti-inflammatory agents used in the treatment of LPP include oral corticosteroids,
dapsone and isotretinoin. Sindhura et al. from India retrospectively analysed 6
patients of follicular LPP who had received Oral mini pulse dexamethasone 2.5 mg
twice weekly, topical mometasone furoate 1% cream, and topical tacrolimus 0.1%
ointment. All cases had disease stabilised over a mean period of 10.7 weeks, after
which oral mini pulse was tapered and ceased [61]. Only one patient showed satis-
factory improvement in pigmentation. Verma et al. examined a series of 5 patients
with lichen planus pigmentosus with successful response to a combination of topi-
cal tacrolimus 0.1% ointment twice daily and oral dapsone 100 mg once daily for
4 months. Improvement was noticed during the study period with no further pro-
gression in disease. Oral dapsone was well tolerated [62]. Muthu et al. treated 27
LPP patients with fixed low-dose (20 mg/day) oral isotretinoin for 6 months and
topical sunscreen was used along with it. Moderate improvement (26-50%) in 15
patients (55.7%) followed by good (>50%) in seven (21.8%) and mild (<25%) in
two (6.2%) patients was noted. It took about 2 weeks for pruritus to subside, and
disease stabilized by 4-6 weeks. Better outcome was observed in patients with a
shorter duration (<5 years) of disease and with limited body area involvement. The
authors opined that low-dose isotretinoin should be considered for use in early and
limited LPP [63].

Recently, oral tranexamic acid 250 mg per day for 4 to 6 months was adminis-
tered to 18 women and 2 men with LPP who were all phototype 3 or 4. Pruritus was
present in 9 patients. Long-term photoprotection was advised to the patients.
Evaluation at 6 months showed that 10 patients improved partially and 3 patients
showed no response. Pruritus disappeared in all patients and no relapse was seen at
12 months. The authors suggested that tranexamic acid has a good safety profile and
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efficacy in treatment of lichen planus pigmentosus [64]. However, larger-scale stud-
ies are needed to further explore this treatment option. Sonthalia et al. published the
results of phenol combination peel done every 3 weeks, for residual post LPP hyper-
pigmentation in 17 patients. A total of 6 sessions of peel were done. Modified phe-
nol peels were found to be effective in reduction of hyperpigmentation of LPP. Also,
they were found to be safe and were well tolerated [65].

9.5 Pigmented Contact Dermatitis

Pigmented contact dermatitis (PCD) is a type of contact dermatitis characterized by
appearance of hyperpigmentation with little or no signs of cutaneous inflammation.
The term “pigmented contact dermatitis” was coined by Osmundsen, a Danish der-
matologist in 1970 who documented several cases of peculiar facial hyperpigmenta-
tion in Copenhagen which was the result of contact dermatitis to an optical whitener,
Tinopal CH 3566, in washing powder [66]. “pyrazoline" derivatives that seem to
have a marked tendency to induce pigmented contact dermatitis. A mixture of two
“pyrazoline” derivatives present in it was incriminated as the responsible chemical.
Later on, the term pigmented cosmetic contact dermatitis was introduced by
Nakayama, a Japanese dermatologist in 1973 for cases that developed the same
clinical features after exposure to cosmetic contact allergens especially Brilliant
Lake Red R [67]. Pigmented cosmetic dermatitis is now a well-recognised variant
of PCD. Riehl’s melanosis is another presentation of PCD. It is clinically character-
ized by numerous fine, reticulate, acquired macules of pigmentation on the face,
neck, and upper chest. The common allergens implicated in its causation include
fragrances and chemicals in cosmetics. A recent global consensus statement empha-
sized that finely reticulated hyperpigmentation on the face and neck region should
be labelled “pigmented contact dermatitis” if its appearance is preceded by relevant
contact allergy [68]. It is demonstrated commonly with the help of patch tests. The
limitations of this approach are that this is not always possible and patch tests may
be positive in other conditions also such as LPP and EDP.

9.5.1 Etiopathogenesis

PCD is a common entity in dark-skinned individuals of Asian population as asymp-
tomatic blotchy or reticulate slate-grey and brown hyperpigmentation often involv-
ing the face in middle-aged women. PCD commonly result following direct contact
with the allergens (Table 9.3). Rarely it can occur after airborne spread. The well-
known causes of PCD include dyes and textile allergens (azo dyes, Brilliant Lake
Red R, Tinopal CH3566, Disperse Blue dyes, rubber components, kumkum/vermil-
lion—Brilliant Lake Red R, Sudan I, aminoazobenzone, cananga oil, “chandan”, etc.
[69], naphthol, washing powders, henna (red—lawsone, brown—indigo plant leaves,
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Table 9.3 Reported causes of Pigmented contact dermatitis

S. No | Substances Responsible allergens

1. Dyes and textiles | ¢ Azo dyes—Brilliant Lake red R
 Tinopal CH3566 (optical whitener)
 Disperse blue dyes

* Rubber components

* Naphthol, washing powders

2. Kumkum/ Brilliant Lake red R, Sudan I, aminoazobenzone, cananga oil,
vermillion “chandan”

3. Henna Red—Lawsone, brown—Indigo plant leaves, black—PPD
Preservatives Formaldehyde

5. Fragrances * Musk ambrette

Cananga oil (vermillion)

Benzyl salicylate

Benzyl alcohol

Sandalwood oil

Cinnamic alcohol

Jasmine absolute

Hydroxycitronellal

Ylang-ylang oil

Eugenol, geraniol oil, lavender oil, lemon oil

6. Cosmetics Ricinoleic acid (lipstick)
Brilliant Lake Red R pigment
Yellow No. 10 and 11 pigment
Hair dyes

Castor oil acid

Deodorants

7. Other substances » Kojic acid

Minoxidil 5%

DPCP contact immunotherapy
Rubber products

Nickel

Chromium

black—PPD; preservatives (formaldehyde); fragrances (musk ambrette (even air-
borne through incense), cananga oil (vermillion), benzyl salicylate, benzyl alcohol,
sandalwood oil, cinnamic alcohol, jasmine absolute, hydroxycitronella, ylang-ylang
oil, eugenol, geraniol oil, lavender oil, lemon oil); cosmetics (ricinoleic acid (lip-
stick), Brilliant Lake Red R pigment, Yellow No. 10 and 11 pigment, hair dyes, cas-
tor oil acid, deodorants); other substances such as kojic acid, minoxidil 5%, DPCP
contact immunotherapy, rubber products, nickel and chromium. A recent Indian
study implicated cetrimonium, gallate mix, thimerosal, and skin lightening creams as
the common chemicals responsible for PCD [57]. Cetrimonium is an antiseptic and
a surfactant used widely in hair conditioning products. Gallate mix consists of
dodecyl gallate, octyl gallate, and propyl gallate. These antioxidants are frequently
used as preservatives in lipsticks, cleansers, skin lightening creams, conditioners,
and makeup products. Samanta et al. recently conducted patch tests in biopsy proven



9 Pigmentary Disorders in Women 215

cases of PCD and among total 1216 (32 patches x 38 patients) patch applied, 42
(3.4%) showed positivity in 30 patients. Among allergen categories, colorant (PPD)
was found to be most common (37%) followed by fragrances (18%), preservatives
(15%), anti-microbial (11%) and emulsifier and anti-oxidants (each 8%). This study
also reported lavender absolute as the most common allergen in fairness creams. The
exact pathogenic mechanism is unclear. Nakayama postulated that hyperpigmenta-
tion due to contact dermatitis may develop due to 3 mechanisms, that is, incontinence
pigmenti histologica, increased basal melanosis and haemorrhage around blood ves-
sels which causes hemosiderin deposits and leads to Majocchi—Schamberg dermati-
tis [67]. It is postulated that persistent contact with low levels of allergenic chemicals
produces type IV allergy which leads to basal layer cytolysis and consequently pro-
duces pigment incontinence and dermal melanophages. Cutaneous inflammation
increases the number and size of the melanocytes and enhances their enzymatic
activity [70]. Nagao et al. postulated that the allergen responsible for PCD may have
a special affinity for melanin, inciting an inflammatory reaction first around the
melanocytes and then around the cells incorporating melanin granules [71].
Osmundsen mentioned that PCD may reflect some idiosyncrasy of the patients and/
or the mode of exposure to the allergen and/or some specific peculiarity of the aller-
gen itself, the exact pathomechanism remaining uncertain [66].

9.5.2 Clinical Features

PCD usually presents as asymptomatic blotchy or reticulate slate-grey and brown
hyperpigmentation usually involving the forehead (Fig. 9.5), zygomatic and temple
area of the face. The central part of the face, including the periorbital area relative
to the lateral part of the face, is relatively less affected. More commonly involved
sites include hair margins (especially in hair dye associated), outer surface, helix &
lobule of ears, preauricular area, temples, dorsum of neck, upper back, inframam-
mary area and arms. Sparing of creases is noted. Patch test is found to be more often
positive when these sites are involved [72]. Sometimes, dress or shirt dye dermatitis
affects the axillary borders, sparing the vault; and trouser dye dermatitis presents
initially on the anterior thigh [73].

Conspicuous absence of itching, predominant hyperpigmentation, and absence
of signs of dermatitis are clinical features that distinguish PCD from allergic contact
dermatitis to cosmetics. It can develop from 2 months to 2 years after sensitizer use.
Temporal correlation is often difficult to establish. Other differential diagnosis
which needs to be excluded based upon morphology, prior inflammation and lack of
interface dermatitis include vitamin B12 deficiency, Addison’s disease, Addisonian
pigmentation, drug-induced reactions (FDE), PIH due to LP, macular amyloidosis,
melasma, exogenous ochronosis, PIH, frictional melanosis and atopic dermatitis
with PTH.
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Fig. 9.5 Dark-brown
hyperpigmentation in a
North-Indian female with
pigmented contact
dermatitis to “sindoor”
(vermillion) (applied by
married ladies on the
central hair margin)

9.5.3 Dermatoscopy

Dermatoscopy features usually overlap with LPP and EDP. It often reveals a pseudo-
network with multiple grey dots. However, patchy and diffuse reticular pattern may
also be observed. Surface scale, focal telangiectasia and follicular keratotic plug
have also been noted. Regularly distributed pigment granules which are finer, more
regular and darker when compared to LPP granules are evident. Hem-like pattern of
brown, grey dots and globules are usually observed in extra facial lesions [74].

9.5.4 Histopathological Findings

Histopathological findings reveal liquefaction degeneration of the epidermal basal
layer. Pigmentary incontinence and a scant perivascular inflammatory cell infiltrate
in the papillary dermis are also observed. Mild epidermal atrophy with rete ridge
flattening and necrotic keratinocytes may also be found in the epidermal basal layer.
Recently, PCD in a 51-year-old man due to exposure to benzyl salicylate present in
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his aftershave showed histopathologic features of a nonlichenoid focal interface
dermatitis involving the epidermis and pilosebaceous unit, along with dermal mela-
nophages [75]. Of late, an Indian study has shown that out of the 38 biopsy proven
cases of PCD, 18 (47%) showed lichenoid features, 17 (45%) showed spongiotic
features, 3 (8%) showed a mixed lichenoid and spongiotic pattern [76].

9.5.5 Role of Patch Test in PCD

Patch testing is central to the diagnosis of PCD. Closed patch testing is usually car-
ried out with standard series, cosmetic series, fragrance series and the personnel
products of the patients [73]. For “leave—on” cosmetics patch test is done “as is”.
For “wash-off” or “rinse-off”” cosmetics, the suspected substance is used in the con-
centration of 10%. When the soaps and detergents are suspected, they are used in
concentration of 1% for patch testing. Follow up at 1 month is warranted to look for
development of delayed pigmented macule at patch-test site.

A study from Israel on the utility of screening patch test in PCD revealed highest
yield with the European standard series and the Scandinavian photo series [77]. The
cosmetic and fragrance series gave a low yield, with only 2 patients showing a rel-
evant result to at least one allergen. Photo patch test should be done as a part of
further evaluation. The International Contact Dermatitis Research Group (ICDRG)
scoring system should be followed to record the reaction. Apart from a papule or
vesicle, a brown pigment may develop at the site of patch test site. A brown pigment
may develop at the patch test site (Osmundsen). The accepted criterion for relevance
of a patch test is the disappearance of eczema on cessation of exposure to allergen.
However, in PCD, pigmentation can persist for months-years even after withdrawal
of the implicated allergen.

Other tests—The provocative usage test (PUT) or repeated open application test
(ROAT) may identify a reaction if closed patch test reaction is equivocal. In repeated
open application test (ROAT), the suspected cosmetic is applied twice daily for
7 days on upper arm. It is mostly needed for fragrance and preservative since a very
low concentration present in patch test. Usage test is utilized if patch testing to a
strongly suspected test substance is negative. The patients are asked to use the prep-
aration again routinely as they would normally use it, especially bindis.

9.5.6 Management

The most effective general advice is to avoid the use of textiles and washing pow-
ders containing strong contact sensitizers, avoid cosmetics and other agents in daily
use/salons with identified allergens. The treating physicians should prescribe skin
care products without offending allergen. The task of allergen avoidance through
the use of allergen controlled system (ACS) prevents contact with the main contact
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sensitizers [78]. These include allergen controlled detergent for skin (ACD-S,
“Minon”), allergen controlled cosmetics (ACC), allergen controlled wearing apparel
(ACW) and allergen controlled detergent for wearing apparel (ACD-W). The
affected person is asked to wear allergen-controlled wearing apparel (ACW) under-
wear if textile allergy is proven. The data of allergen control study by Nakayama
who treated a total of 165 cases of pigmented cosmetic dermatitis solely with aller-
gen controlled system showed complete cure in 52, almost complete cure in 21, and
remarkable improvement in 51 patients. The rate of cure plus remarkable improve-
ment reached 75%. The duration of follow-up was between 3 months and 5 years.

Strict legislations in various countries prohibit the use of PPD, phenyl-azo-
naphthol and Yellow 11, carbanilides and several perfumery sensitizers, among oth-
ers. Unfortunately, such stringent laws are lacking in India leading to the rampant
use of such allergens in various cosmetics.

Treatments that are aimed at removing pigment include topical therapy with
hydroquinone and other topical depigmenting agents. Systemic therapies include
oral glycyrrhizin 150 mg/day, oral vitamin C 100 mg/day, oral tranexamic acid
500 mg/day, oral dapsone, immunosuppressives. Procedures which have been used
include 30% Salicylic acid peels and lasers such as IPL, QS Nd: YAG. In a recent
pilot study conducted over 6 months, the efficacy and safety of a novel combination
therapy with oral administration of tranexamic acid (TA) and Glycyrrhizin com-
pound for recalcitrant Riehl’s melanosis was evaluated. Seven out of ten patients
received “marked improvement”, while two received “moderate improvement” and
one “minimal improvement” at the final visit. Reflectance confocal microscopy and
dermatoscopy analyses confirmed the improvement of pigmentation and erythema
with decreased pigment granules and telangiectatic vessels [79]. Triple combination
therapy with salicylic acid peels, oral glycyrrhizin compound, and vitamin C has
also been found to be safe and effective modality [80].

Moreover, triple combination therapy with a low-fluence 1064 nm Q-switched Nd:
YAG laser, hydroquinone cream and oral tranexamic acid for recalcitrant Riehl’s
Melanosis was recently explored and found to be a viable option for Asian patients
having Riehl’s melanosis with high risk of post-inflammatory hyperpigmentation [81].

In a nutshell, the priority should be the control of the ongoing inflammation
which is achieved with cessation of contact, anti-inflammatory agents, tacrolimus,
moisturizers, topical and oral immunosuppressives and later on use of depigmenting
agents and/or procedures to manage residual pigmentation.
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Chapter 10
Eczemas in Women

Paula Carolina Luna @ and Maria Emilia Debernardi ®

10.1 Atopic Dermatitis (Atopic Eczema)

Atopic dermatitis (AD) is a common chronic and relapsing inflammatory skin dis-
ease characterized by recurrent eczematous lesions and itch. Although it is more
common in children, it can affect all ages. It has been described in all ethnicities.
AD can cause an important psychosocial burden on patients and their families.

The prevalence of AD may differ among authors, but it has been referred to be
20% in children and 10% in adults of high-income countries [1, 2] or around
15-20% of children and 2—-5% of adults [3]. Between 10 and 20% of patients suffer
severe disease [4].

Data about gender differences are inconsistent. The prevalence of AD in child-
hood has been reported to be slightly higher in boys (8.7%) than in girls (5.6%) at
<4 years old in the Netherlands [5]. A study in Japan has shown that after puberty,
there was a slightly higher prevalence of AD in females (8.1%) than in men (5.7%)
[6]. A study considering both Europe and the USA has also shown a higher preva-
lence in adolescent girls (8.01%) vs boys (6.04%) [7].

When evaluating the specific relation to gender, several authors have observed
that AD prevalence tends to be equal between both sexes during the first years of life
(up to 10 years old). At 18 years of age, the prevalence showed to be statistically
significantly higher in girls, compared with boys [8, 9]. This tendency also is
observed in other Th-2 shifted diseases, mainly asthma [10].

This slightly higher prevalence among females was confirmed in the Phase 3
ISAAC study, which evaluated more than one million children in two age groups.
One group from 6 to 7 and the other from 13 to 14-year-old. Slightly higher rates of
current eczema symptoms were found in girls compared to boys and was more
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Table 10.1 Effect of different sex hormones on skin barrier impairment and immune profile.
Adapted from Kanda et al. [11].

Hormone Thl Th2 Th17 Treg Skin barrier Impairment
Androgen M- M- M — M+ M+

Estrogen D S+ D S+ S -

Progesterone S — S+ M - S+ M+

DHEA M+ M- B B B

Total activity M>F M<«F B B M>F

Thl T helper 1 cells, Th2 T helper 2 cells, Thi7 T helper 17 cells, Treg regulatory T cells. M
Moderate suppression, S strong suppression, M moderate stimulation, S strong stimulation, B
ambiguous, D effect dependent on tissue concentration or context, M— moderate reduction, M+
moderate elevantion

noticeable in the older age group [1]. Nevertheless, these findings vary greatly
across different studies.

It has been suggested that the skin barrier and/or the immune response in child-
hood might be less susceptible to the influence of sex hormones compared to those
in adolescence or adulthood (Table 10.1) [11]. These findings suggest that proges-
terone and/or estrogen may be the reason for preponderance of dermatitis in females.

A higher incidence of intrinsic AD with enhanced Thl activity as well as of
nickel allergy and without increased serum IgE values or filaggrin mutation [14] in
women exists in all generations. Worsening of AD before menstruation has been
frequently reported.

Th2 and Tregs activities are enhanced by estrogen and progesterone, while Th1
and Th17 activities are suppressed by these hormones, to prepare the female body
not to reject the allogeneic fetus during pregnancy [12]. On the other hand, andro-
gens such as testosterone or dihydrotestosterone (DHT) downregulate Thl, Th2,
and Th17 activities while inducing Treg activity thus they are mostly immunosup-
pressive. The magnitude of stimulation or suppression by female hormones is
mostly higher than that by male hormones [13]. During adolescence and adulthood,
Thl activities are lower in women than in men with much lower Th2 activities in
men than in women [13]. Differences in Th17 or Treg activities in men and women
are ambiguous. The adrenal cortex produces dehydroepiandrosterone (DHEA) that
enhances Th1 responses shifting the balance towards Th1-dominant immunity [15].
Amounts of steroid sulfatase converting dehydroepiandrosterone sulfate (DHEAS)
to active DHEA are higher in females making them more susceptible to the influ-
ence of DHEA than males [16]. The influence of sexual hormones on IL-22 pro-
duced by Th22 cells has not been yet evaluated.

The course of AD can range from early transient to chronic persistent and from
rapidly relapsing—remitting AD to long periods of remission followed by recurrence
[17, 18]. Although most patients first develop AD during their early childhood that
resolves in early life, some adult patients may also have AD either as persistent or
new-onset disease.

Being a female, together with a history of atopy, a low socioeconomic status,
nonwhite ethnicity, and young age of onset were shown to be significant predictors
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of “persistently active” subgroup according to a meta-analysis by Abuabara
etal. [19].

Advances in the knowledge of AD have shown that it involves several factors
such as epidermal barrier disfunction, unbalanced skin microbiome and immune
dysregulation favoring type-2 activity. Most of these aspects might be due to genetic
predisposition [20]. At present the strongest genetic risk factor for AD is associated
with mutations in the FLG gene that encodes the skin barrier protein filaggrin [21,
22]. This loss-of-function mutations only affects around 20-40% of patients with
AD, which implies there are many other genes responsible for this condition.

Asthma, allergic rhinitis, and food allergies, are more frequent type 2 comorbidi-
ties in AD. Other non-type 2 comorbidities such different types of health and psy-
chosocial involvement and different type of infections are also more frequent in
these patients [23].

Exclusive and prolonged breastfeeding, antigen avoidance diets during preg-
nancy and lactation, and specific cow’s milk hydrolysates have shown conflicting
results when evaluating their effect in primary prevention of AD [24, 25], that is,
prevention of development of AD in a high-risk newborn.

Clinical manifestations of AD are mostly similar in males and females. Xerosis,
eczema, fissures, oozing, crusting, scaling, lichenification, pruritus, and pain show
no predilection for both sexes, but the distribution of lesions is dependent of the age
of the patient. Infantile eczema usually affects the face and scalp first spreading to
symmetrically involve the trunk and the extensor surface of the limbs. In children,
AD tends to be distributed mainly in a flexural pattern (affecting more commonly
the antecubital, popliteal, and neck area). The face, hands, wrists, back, and dorsal
feet tend to be affected after puberty (Figs. 10.1 and 10.2).

Female patients might be at a higher risk of developing atopic lesions in some
areas such as vulva and nipple (Fig. 10.3).

Vulvar itch might be due to great number of conditions, being the most common
noninfectious causes AD and contact dermatitis both irritant (ICD) and allergic
(ACD). ICD is responsible of up to 50% of cases of chronic cases in adult women
[26] while in prepubertal girls both AD and ICD are the most common vulvar disor-
ders [27]. It is very important to be able to identify the underlying condition appro-
priately to deliver the correct treatment and improve the patient’s quality of life and
save costs.

AD is the most common dermatoses of pregnancy, with an incidence of 36% to
49% of all gestational dermatoses [28]. AD can be triggered by pregnancy. To pre-
vent fetal rejection, during pregnancy the balance between Thl and Th2 cytokine
response is altered with a decrease in Th1 and an increase in Th2 response and a
reduction in the maternal cell-mediated immune function. All these physiological
responses to pregnancy are thought to explain the worsening of AD severity during
this period [29] (Fig. 10.4).

AD diagnosis is relatively straightforward and mainly clinical [30]. Different
diagnostic criteria have been developed. Epidemiological studies in children use
mainly the UK Working Party criteria [31], while others, such as the Hanifin and
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Fig. 10.1 AD affecting
facial area in a young
patient

Rajka criteria [32] and its simplified version the AAD criteria (a simpler version of
the latter) [33] are frequently used in clinical evaluations. All criteria include the
main 3 features of the disease: eczematous lesions, pruritus, and a chronic or relaps-
ing course (Table 10.2) [34].

Clinical assessment is the basis to characterize the severity of AD and to evaluate
therapeutic outcomes. Objective signs and subjective symptoms are taken into con-
sideration when evaluating the overall disease severity via a physician evaluation
and the recollection of patient-reported manifestations and QoL outcomes. The
most worldwide used tools for evaluating severity include Eczema Area and Severity
Index (EASI); Body Surface Area (BSA); SCORing Atopic Dermatitis (SCORAD)
which apart from the physician’s perspective includes two cardinal symptoms such
as pruritus and sleep disturbances; Physician Global Assessment (PGA); and from
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Fig. 10.2 AD with a
typical distribution over
popliteal area

Fig. 10.3 Nipple eczema
on a female patient
with AD
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Fig. 10.4 AD of
pregnancy. Patient with a
history of mild AD
showing worsening during
pregnancy

a patient’s perspective; Dermatology Life Quality Index (DLQI); and pruritus
Numerical Rating Scale (NRS).

Long-term disease control is the main objective in the treatment of
AD. Strategies should be built considering each individual patient and include
skin barrier restoration using moisturizer and avoidance of individual trigger fac-
tors (Fig. 10.5) [35].

Regular use of moisturizers improves barrier function, increase hydration, reduce
xerosis, itch, and flares, apart from reducing the need for topical steroid applica-
tion [36].

Emollients are topical formulations lacking active ingredients. Emollients usu-
ally contain a humectant such as urea or glycerol, that promotes the hydration of the
stratum corneum together with substances that reduce evaporation, known as occlu-
dents (e.g., petrolatum). Topical formulations with nonactive (vehicle-type) ingredi-
ents and additional actives, nonmedicated substances, are known as “emollients
plus.” Among these active substances we can mention, for example, bacterial lysates
from Vitreoscilla filiformis or Aquaphilus dolomiae that have shown to improve AD
lesions and help balance the skin microbiome of AD patients [35, 37].
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Table 10.2 Features to be considered for the diagnosis of AD [34]

Photosensitivity dermatoses
Immune deficiency diseases
Erythroderma of other causes

ESSENTIAL FEATURES | IMPORTANT FEATURES ASSOCIATED FEATURES
(Must be present): (Seen in most cases, gdding (Suggestl _the diagnosis of AD but are too
support to the diagnosis): nonspecific):
. E;‘;:::: (acute, * Early age of onset . Aty;?lcal vascula!' responses
subacute, chronic) « Atopy (facial pallor, white
« Typical morphology and R !’ersonal and/or family dermographism, delayed blanch
age-specific patterns* history . . :fsp(t)ns_e) ilaris/pityriasi
* Chronic or relapsing - Immunoglobulin E era‘osis prarisipriyriasis .
history reactivity alba/hyper!lneallr palms/ichthyosis
o Xerosis * Ocular/periorbital changes
*Patterns include: ¢ Other regional findings (perioral
1. Facial, neck, and extensor changes/periauricular lesions)
involvement in infants and ¢ Perifollicular accentuation/
children lichenification/prurigo lesions
2. Current or previous flexural
lesions in any age group
3. Sparing of the groin and
axillary regions
EXCLUSIONARY CONDITIONS
(Diagnosis of AD depends on excluding conditions):
* Scabies
e Seborrheic dermatitis
e Contact dermatitis (irritant or allergic)
¢ Ichthyoses
e Cutaneous T-cell ymphoma
e Psoriasis
L]
.
.

All patients should be prescribed adequate amounts of emollients. Adult patients
require a minimum of 250 g per week, that should be used as needed, at least once
a day [35].

All patients should use emollients as a background therapy. Given they do not
have active compounds, they can be freely used at any age and sex (even in pregnant
women). Emollient use over inflamed areas should be avoided given the fact that
they are usually poorly tolerated; individual acute lesions should be then treated
with an active compound and emollients applied avoiding these lesions [35].

Topical corticosteroids (TCS) are the first-line anti-inflammatory treat-
ment for AD.

When choosing a TCS, several factors should be considered including potency,
vehicle, patient age, and body area to treat. Another factor to consider is that preg-
nant women (Fig. 10.6) should only use less than 200 g/month of Class II/Il TCS
(avoiding Fluticasone propionate) and only use class IV TCS as rescue treatment
[38]. They are usually well tolerated and, if used accordingly, have a very good
safety profile. The possibility of a wrong use of these compounds should be always
considered and patients and caregivers should be trained in their correct use.
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Fig. 10.6 Berloque
dermatitis due to perfume
and sun exposure in a
female patient

It is advisable to explain the patient about the correct amount of TCS to be
applied. It is useful to follow the fingertip unit rule. A fingertip unit (FTU) refers to
the amount of substance expelled from a 5-mm-diameter nozzle tube applied from
the tip of the index finger to the distal skin crease. Two adult palms correspond to a
FTU, which represents 2% of an adult body surface area [39].

Tacrolimus ointment and pimecrolimus cream, are both topical calcineurin
inhibitors (TCI) that have been specifically approved for the treatment of AD. They
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have shown effectiveness and safety in treating AD but are not as potent as TCS [40,
41]. TCI safety profile has shown to not produce skin atrophy, glaucoma or cataract,
therefore they are recommended for areas of sensitive skin (periocular, genitals, and
intertriginous areas) and specially as a proactive treatment in those patients with
frequent flareups [35]. A transient heat, tingling, or burning sensation at the applica-
tion site that tends to disappear within a few days has been described as the most
bothersome side effect of TCI. No restrictions for its use have been reported in
pregnant women.

Crisaborole is the first topical phosphodiesterase (PDE4) inhibitor that has been
approved for AD. No data specifically regarding the use of crisaborole in precon-
ceptive women or during pregnancy has been published yet and the rate of excretion
into breast milk or the effect of crisaborole on the breastfeeding baby has not yet
been studied either. So, until it is correctly studied, crisaborole is not recommended
in preconceptive, pregnant, or breastfeeding women [42].

The classical approach to topical treatment, known as “reactive treatment,” has
been to apply it only to lesional skin and either stop it or taper it down once eczemas
had healed. There are some other alternatives, such as the “proactive treatment,” that
consists of the use of a long-term anti-inflammatory treatment after an initial remis-
sion of the lesions, applied usually twice a week to previously affected areas of skin,
in combination with liberal use of emollients on the entire body. The duration of this
approach will depend on the severity and persistence of the disease [35].

Phototherapy is an alternative treatment when topicals alone fail to control
AD. Ultraviolet light has a local immunosuppressive and anti-inflammatory effect
on the skin. The most effective type of phototherapy for AD are narrow-band ultra-
violet B (NB-UVB) and medium-dose ultraviolet A1 (UVA1). Phototherapy has
shown to be both effective and safe and it might be considered as the treatment of
choice in patients with moderate to severe disease that also have an impaired immu-
nity or other comorbid conditions where systemic immunosuppressants are contra-
indicated. For these reasons, phototherapy might be particularly useful in pregnant
or lactating women. The main limiting factor for its use is the need for frequent
sessions (3 to 5 times per week) in a specialized center for 2 to 3 months. Apart from
this limitation, the long-term use of UVA1 might pose a higher risk of photodam-
age, skin carcinogenesis, and melanoma induction, but this risk in minimal with the
standard dose [35].

When the use of topical treatments and UV light therapy are not effective enough
to control the disease or there is a contraindication for its use, systemic therapy
should be considered. Immunosuppressives such as methotrexate, cyclosporine,
azathioprine, and mycophenolate mofetil are the most frequently used conventional
systemic treatments [35]. Other newer treatments such as dupilumab and Jak inhibi-
tors, are other alternatives for patients with moderate to severe disease.

Oral or parenteral corticosteroids should not be used except there are no other
available treatments, for short periods of time, during a flare or when starting a sys-
temic treatment that has some latency in the onset of action. Its use is specially
discouraged during pregnancy.
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Cyclosporine is the only classic immunosuppressive that has been specifically
approved for the treatment of AD in several countries. It is highly effective with a
mean improvement of clinical severity scores of 55% from baseline after 6-8 weeks
of treatment [43] and has the extra benefit of a rapid onset of action. Its main adverse
effects are renal toxicity, risk of arterial hypertension and cumulative risk of malig-
nancy. For this reason, most guidelines recommend limiting its use to less than
1-2 years. Although not specifically approved, cyclosporine can be used during
pregnancy and lactation, although breast secretion of cyclosporine has been con-
firmed [44]. During pregnancy, a strict maternal control, especially of arterial hyper-
tension, should be performed.

Methotrexate and azathioprine appear to be effective and safe off-label treat-
ments for severe AD, even in children. They have a slow onset of action, with maxi-
mum benefits appearing after 4-8 weeks for azathioprine and 8-12 weeks for
methotrexate. With the correct monitoring, both drugs can be used for prolonged
periods of time. Methotrexate is contraindicated during pregnancy and lactation due
to its potentially teratogenic effect, using a “safety first” criteria methotrexate should
be stopped at least six months before pregnancy [42].

Dupilumab is the first biologic treatment approved for managing moderate-to-
severe AD (it was originally approved for adults, but it’s use has expanded to chil-
dren too). Dupilumab is a human monoclonal antibody of the IgG 4 subclass that
inhibits the signaling of interleukin (IL)-4 and IL-13, key cytokines in the patho-
physiology of AD. As it is a biologic, dupilumab is applied subcutaneously every
2 weeks and has shown to be both effective and safe in the management of AD. The
most common side effect of dupilumab is injection site reaction, and the most spe-
cific side effect is conjunctivitis [20, 45]. The European Summary of Product
Characteristics (SmPC) states “dupilumab should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus.” Recent case reports of
the use of dupilumab during pregnancy in patients after weighting risk—benefit ratio
have been published [29, 46]. Data about safety of breastfeeding while on dupil-
umab are lacking. Breastfeeding by mothers treated with other biologics (TNF-o
inhibitors, IL 12/23, and IL 17 inhibitors) is considered safe because of low amounts
of the medication in breast milk and further protein degradation by the infant’s gas-
tric acid, but no specific studies have been done with dupilumab [46—-49].

More than half of adult patients have a moderate to severe disease which needs
to be approached with more than just topicals. Patients are many times undertreated
for many reasons, which might be especially true in women with childbearing
potential due to the fear of potentially affecting the fetus with the different treat-
ments without considering the burden of chronic inflammation in the patient and in
the outcome of the potential pregnancy.

Little is known about the risk of prenatal, obstetric and birth complications in
mothers with AD, as well as about the specific treatment trends in these patients. A
large cohort study of 10,441 mother—child binomial were retrospectively identified
through the Danish Medical Birth Registry and matched 1:1 with non-AD pairs.
Although the study is retrospective and does not consider maternal disease severity,
they conclude that the presence of maternal AD was positively associated with
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premature rupture of membranes [1.15 (1.05-1.27)] and staphylococcal neonatal
septicemia [2.45 (1.33—4.49)]. They also found it was inverse association with ges-
tational diabetes [OR 0.79, 95% CI (0.68-0.92)]. No associations were found with
preeclampsia, prematurity, low or high birth weight, or neonatal Group B strepto-
coccal septicaemia [48].

Some specific considerations should be taken when treating female patients. The
main difference relies on the pregnancy status: patients with no risk of getting preg-
nant (premenarche, or under highly effective contraceptive measures), patients will-
ing to get pregnant shortly (preconceptive), pregnant patients, or lactating patients.
In patients with nonwillingness to get pregnant all treatments are nonrestricted (if
there are no other contraindications).

Table 10.3 shows a summary of the recommendations from the European Task
Force on Atopic Dermatitis (ETFAD) position paper for the treatment of parental
atopic dermatitis during preconception, pregnancy, and lactation period [50]. These
recommendations were given with the “safety-first” precept and that is why some of
the statements are arguable. Considering that every year around 3% of pregnancies
are stillbirths and 6% of babies are born with a congenital birth defect, malforma-
tions and stillbirths can happen even when using a drug that is considered safe dur-
ing pregnancy in patients with AD and patients who are treated with a specific and
“safe” drug. Swq+s.

Although AD tends to worsen during pregnancy, the previous cited registry study
involving 10,441 pregnancies evaluated the trends in use of treatments in pregnant
AD patients and revealed a decreased use systemic treatments and TCI together
with an increase in the use of TCS and ultraviolet light treatments, when comparing
to previously to pregnancy. It has been suggested that this trend reflects a tendency
of patients and treating doctors to be more cautious and have a more restricted
approach to treatment during this period [48] (Table 10.4).

Table 10.3 Adapted from Wollenberg et al. [35]

SEVERE: Hospitalizations, cyclosporine A, short
SCORAD >50  course oral corticosteroids, dupilumab,
or persistent  methotrexate, azathioprine,

disease mycophenolate mofetil, PUVA,
MODERATE:
S(?OR AD 25-50 Proactive therapy with type Il or Ill TCS,

TCI, wet wrap therapy, UV therapy,

or recurrent . .
psychologic counseling

disease
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Preconceptive Preconceptive

Drug Women Pregnant women | Lactating women | Men
Topical No restrictions TCS class II/1IT Should be applied | No restrictions
corticosteroids are recommended | immediately after

If more than breastfeeding, and

200 g/month, nipples should be

consider cleaned gently and

Adding UV carefully before

treatment feeding

Class IV may be

used as rescue

therapy, or over

longer periods on

limited skin areas

Avoid fluticasone

propionate
Topical No restrictions No restrictions Apply immediately | No restrictions
calcineurin after breastfeeding;
inhibitors nipples should be

cleaned correctly
before every

feeding

Topical PDE-4 | Not recommended | Not recommended | Not recommended | No restrictions
inhibitors
(Crisaborole)
UVB-NB Yes Yes Yes Yes
Cyclosporine A | May be used May be used May be used under | No restrictions

under strict strict control

control.

Considered

first-line therapy

for long-term

control
Azathioprine May be used May be used May be used No restrictions

under strict
indications if no
other therapy is
possible. It is not
recommended

to initiate therapy
during pregnancy
where other
therapies should
be used

It is recommended
to discard milk
produced within

4 h after drug
intake
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Table 10.4 (continued)
Preconceptive Preconceptive
Drug Women Pregnant women | Lactating women | Men
Methotrexate When no local/ Contraindicated | Contraindicated Treatment must
national guideline be stopped
exists follow a 3 months prior
safety-first to desired time
approach. Stop at of conception
least 6 months
prior to desired
time of conception.
If local/national
guideline exists
follow those
instead
Mycophenolate | Therapy must be Contraindicated | Contraindicated Therapy must
mofetil stopped 3 months be stopped
prior to desired 3 months prior
time of conception to desired time
of conception
Systemic May be used as May be used as May be used as No restrictions
corticosteroids | rescue therapy, or | rescue therapy, or | rescue therapy
as bridging until for short periods

effect of other
systemic or

of time
(2-3 weeks), not

biological exceeding
medicaments 0.5 mg/kg/day.
Prednisolone is
the preferred drug
Dupilumab No restrictions Not recommended | Not recommended | No restrictions

as a first choice
Not enough data
available

May be used after
careful risk—
benefit assessment

as a first

Not enough data
available

May be used after
careful risk—benefit
assessment

Although they are usually used in patients with AD, HIR antihistamines (both
first- and second-generation) have no pathophysiologic background so they should
be restricted for the treatment of pruritus if standard treatment with TCS and emol-
lients is not sufficient [35].

10.2 Burden of Mothers of Children with AD

Having a child with AD is significantly associated with psychological distress,
depression, and sleep disturbances [51]. Although the tendency is slowly changing,
most home care tasks still mainly rely on the mothers, so they tend to be the more
severely affected family member influenced by the burden of disease. For the first
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decade of their children’s, mothers are more likely to have both impaired sleep qual-
ity and difficulty falling asleep with a feeling of subjectively insufficient sleep, and
an obvious increased daytime exhaustion. These sleep outcomes parallel the disease
severity. The worst the severity, the worst the sleep quality. The implications of
these findings affect not only the mothers QoL but given that maternal emotional
and psychosocial well-being is linked to the child’s health, development, and cogni-
tive and social functioning, it once again, directly affects the child.

A caregiver who is chronically sleep-deprived, exhausted, and/or depressed is
also less equipped to implement time-consuming treatment regimens, regulate their
child’s behavior, and help the child cope with their disease.

For this reason, family-oriented care should be provided, addressing the needs of
the entire family and promoting family functioning to optimize child outcomes and
the overall family health.

When caring for children with AD, (specially in severe patients) treating physi-
cians should ask about the caregiver’s well-being, sleep disturbances and fatigue
and evaluate the possibility of offering psychosocial support not only for the patient
but also for the caregiver [51].

10.3 Contact Dermatitis

Contact dermatitis (CD) is a very common inflammatory skin disorder produced
after the contact of the skin with a physical or weak chemical agent. Around 95% of
all occupational skin diseases fall into this category.

It can be classified as either irritant contact dermatitis (ICD) or allergic contact
dermatitis (ACD) depending on its pathophysiology, being ICD far more common.
While ICD is an inflammatory reaction caused directly by the irritating substance
and is not immunologically driven, ACD is a type IV-mediated hypersensitivity to a
specific allergen, with its secondary inflammatory response with exposure [52]. It is
sometimes hard to distinguish between these two types of CD.

10.4 Irritant Contact Dermatitis

Eighty percent of all patients with CD belong to the ICD group. This type of CD is
due to the direct effect of the irritant on epidermis. As it is not an immune mediated
type of CD prior sensitization is not required. Several factors depending on the
patient such as previous history of atopy, age, sex, and certain body regions, may
predispose to ICD. Factors depending on the irritant itself are also important
(amount of exposure, concentration, duration, repetition, and the presence of over-
lying environmental and mechanical factors). Under certain circumstances, anyone
can develop ICD after a sufficient exposure to an irritant.
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Although ICD is nonimmunological in nature it might predispose the patient to
ultimately develop contact sensitization to allergens and subsequently ACD [52].

We define irritant as a substance either physical or chemical that can potentially
generate cellular damage after contacting the skin at high concentrations or for pro-
longed periods of time. Frequently described irritants may include animal products,
cosmetics, degreasing agents, detergents, dusts, foods, friction, low humidity, met-
alworking fluids, solvents, tear gases, topical medications, and water and wet work.

There are two mechanisms of action by which an irritant can cause its damage.
Either by its direct toxicity to epidermal keratinocytes (e.g., sodium lauryl sulfate)
or disrupt the epithelial barrier by depleting its lipids (e.g., acetone) [53]. When this
injury becomes chronic, due to repetitive exposure to an irritant not strong enough
to produce a burn, it activates the innate immune response releasing several proin-
flammatory cytokines including IL-1a, IL-18, TNF-a, GM-CSF, IL-6, and IL-8
from the keratinocytes [54]. In turn, these cytokines activate Langerhans cells, der-
mal dendritic cells, and endothelial cells that release chemokines which results in
the recruitment of neutrophils, lymphocytes, macrophages, and mast cells to the
epidermis which causes further inflammation.

ICD can be both acute and chronic. The latter is the most frequent and is due to
the repetitive exposure to a weak irritant over long periods of time. Its clinical mani-
festation usually consists of dry, dull, red, scaly rash, and lichenified lesions [55].

Given the ICD lesions appear at the site of contact even after a single exposure
to a strong irritant or after several contacts with a weak irritant, the distribution of
the cutaneous lesions is the single most relevant clue when considering CD.

In some patients AD or ACD may coexist with ICD, given most patients with
ACD and AD usually show a lower inflammatory threshold to the different irritants
and are then prone to developing ICD.

Cutaneous lesions in ICD are well demarcated and limited to the area that has
been in direct contact with the irritant. Itching is not usually the main symptom
while other manifestations such as pain, burning or stinging are more common. ICD
typically have onset of symptoms within minutes to hours of exposure to an irritant.

In contrast in ACD, although the lesions at the beginning might be well-
demarcated, the reaction might exceed the site of contact.

ICD is usually and exclusion diagnosis when other type I and type IV hypersen-
sitivity have been ruled out.

The adequate treatment of ICD is the identification and avoidance of the underly-
ing cause. A healthy skin barrier also helps to prevent irritation, so moisturizers are
also useful by increasing hydration and prevent trans epidermic water loss [56].

The use of TCS in these circumstances might be useful for treating the secondary
inflammation although it is controversial apart from the exclusion of the irritant [52].
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10.5 Allergic Contact Dermatitis

ACD is considered a common dermatosis with a reported prevalence of around
20% [57].

There are several risk factors for the development of ACD as not everyone will
become sensitized after being exposed to an allergen. Main risk factors are personal
or family history of AD or ACD and prior sensitization to another allergen.

There is a higher prevalence in women due to the higher incidence of early con-
tact with nickel from jewelry as well as a higher contact with cosmetics [58, 59].

On some occasions ACD can be considered an occupational dermatosis. Some
jobs such as hairdressers, health-care workers, food handlers, building and con-
struction workers, and metal workers have an increased risk of developing ACD due
to their frequent contact with common allergens.

As ACD is not immediate, a correct diagnosis is sometimes difficult. An exten-
sive history should be performed when ACD is suspected interrogating about pos-
sible causes and frequently used substances. Hobbies, occupation, and introduction
of new products in the daily care should always be considered. The behavior of the
rash during vacations or weekends should also be considered.

The presentation of the rash may differ depending on its evolution. Acute lesions
usually manifest as an acute eczema with erythema and vesicles and some severe
patients might even develop true bullae. More chronic ACD manifests with signs of
long-lasting inflammation, such as lichenification, scaling, and fissuring or ery-
thema and scales. In between these two sides of the spectrum, we find subacute
ACD, which may show an addition of both types of lesions.

When looking for clues for the diagnosis, certain distributions should call our
attention. Lesions appearing over the eyelid, lateral face, central face, neck, or hands
should make us consider ACD.

The gold standard for the diagnosis of ACD is patch testing (its complexity is
beyond the scope of this chapter).

CD usually affects the hands. Most CD that affects the hands is ICD and typi-
cally involves the dorsal aspect of the hands and fingers. In a less extent CD can
affect the palms (where the stratum corneum is thicker and more resistant to irri-
tants) or the interdigital spaces, where irritants can get caught. ACD of the hand
usually presents as well-demarcated plaques and vesicles involving the dorsal
hands, fingers and wrists. A systemic contact dermatitis after the ingestion of certain
foods containing metals to which the patient might be sensitized (e.g., nickel) can
also manifest as a vesicular dermatitis.

The most important aspect of ACD treatment is the avoidance of the offending
allergen. Because many agents are found in everyday products, avoidance can be
difficult, even if the allergen has been identified.

To help patients with the avoidance in the everyday life, two databases with a list
of different products that can replace those that contain the substance to which the
patient has tested positive to. These databases are: The Contact Allergen Management
Program (https://www.contactderm.org/resources/acds-camp) developed by the
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American Contact Dermatitis Society and the Contact Allergen Replacement
Database (www.AllergyFreeSkin.com).

Apart from avoidance, TCS can be used. For the nature of the reaction, they are
even more useful in ACD than in ICD. In severe and generalized reactions, systemic
corticosteroids may be needed. TCI should be used in chronic cases and over certain
areas such as face, eyelid, and neck, and are the treatment of choice in patients aller-
gicto TCS. Allergy to TCS has been described to affect 0.5% to 5.8 % of patients [60].

Restoring the skin barrier is very important to minimize the possibility of recur-
rence and the risk of further sensitization.

In refractory cases, phototherapy can be considered and in severe patients sys-
temic treatments such as methotrexate, cyclosporine, or dupilumab may be needed.

10.6 Photocontact Dermatitis

As with other contact dermatitis, photocontact dermatitis can be divided into aller-
gic or irritant (phototoxic) dermatitis, most frequently being the latter.

Phytophotodermatitis is the prototype of phototoxic dermatitis. It is due to non—
immunologically mediated inflammation, which develops after exposure to both
furocoumarin-producing plants (e.g., limes, celery, figs, parsley, and parsnips) and
UVA radiation [61, 62]. After coming in contact with the photosensitizer and the
exposition to UVA radiation, the activated furocoumarin damages the DNA and
membranes with the subsequent cell death and epidermal injury [63].

Lesional morphology is very evocative of this type of eruption: irregularly
shaped well-demarcated patches with blisters/vesicles or plaques that are burning or
painful and that can evolve into hyperpigmentation.

In women a very frequent type of phototoxic reaction is known as Berloque der-
matitis, it is due to the contact of perfume or cosmetics and subsequent UV expo-
sure. Lesions typically appear over the neck and chest and might be misdiagnosed
with another dermatosis.

10.7 Drug Photosensitivity

The reaction elicited by a drug with the subsequent exposure to sunlight is known
as drug-induced photosensitivity. Several drugs, including different classes of anti-
microbials, (NSAIDs), agents for hypertension or arrythmias, and neuropsychiatric
drugs have been implicated. Drug-induced photosensitivity can be divided into
either phototoxic or photoallergic [64].

Analogous to ICD, in phototoxic reactions tissue is directly damaged by the
activation of the drug by the UVR. This type of reaction typically begins minutes to
hours after exposure to UVR manifesting similar to sunburn and is limited to the sun
exposed skin. It does not require previous sensitization.
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On the other hand, although photoallergic reactions are also due to the interac-
tion of the sun and the UVR, they only occur after previous sensitization to the
agent. They manifest as eczematous, pruritic lesions, not only confined to the areas
previously exposed to the sun and develops 24—72 h after exposure.

10.8 Dyshidrotic Eczema

Dyshidrotic eczema (DE) or acute palmoplantar eczema is an intensely pruritic,
vesiculobullous disorder of the palms and soles, which was originally thought to be
related to the sweat glands, hence its denomination [65]. It is now considered a
special type of eczema, with a pronounced spongiosis and accumulation of edema
fluid in regions with a thick epidermis and an even thicker overlying horny layer
with no relation to the sweat glands [66].

This type of eczema is more frequent in female than in males and it accounts for
approximately 5-20% of the causes of hand eczema.

It typically presents as intensely pruritic vesicles over the lateral and dorsal
aspect of fingers and toes, of abrupt onset. Lesions are deep-seated and can be true
multilocular vesicles or coalesce into bullae.

The diagnosis of DE is usually clinic, and a biopsy is only required when treat-
ments fail to succeed or in atypical cases. Spongiosis is the main pathologic finding.
Although rare, secondary infection of the lesions may occur mainly due to
scratching.

The definite cause of DE is yet to be elucidated, but several risk factors such as a
history of AD, sensitization to allergens or contact with irritants, hyperhidrosis, and
smoking have been described [67, 68].

The treatment of DE is focused on managing acute eruptions and in preventing
further flares and is mainly dependent on disease severity [69].

Mild to moderate cases, with few lesions, mild erythema and slight pruritus with
no significant pain or discomfort can be managed with TCS and/or TCI. When the
disease is severe or disabling, systemic corticosteroids, immunosuppressants, reti-
noids, or phototherapy might be of help. As sweating has been shown to be an
aggravating factor, botulinum toxin has shown to be an effective coadjuvant when
managing vesiculation and erythema [70].
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Chapter 11
Metabolic Syndrome: Dermatological
Aspects in Women

Dillion Mintoff and Anupam Das

11.1 Introduction

Metabolic syndrome (MetS) refers to a constellation of signs and biochemical
markers which collectively increase the risk of cardio- and neuro-vascular disease
and malignant disease. According to National Health and Nutrition Examination
Survey (NHANES) carried out by the Centre for Disease Control and Prevention,
the prevalence of MetS has been rising, with the overall prevalence calculated at
34.2% of the 14.374 participants recruited between 2007 and 2012. Among women,
the prevalence was calculated to be 34.9% [1]. Various diagnostic criteria have been
established to make a diagnosis of MetS, the most established of which have been
summarized in Table 11.1.

Components of the MetS are associated with cutaneous manifestations such as
acanthosis nigricans (AN), acrochordons, xanthelasma and striae distensae. MetS
also predisposes to inflammatory conditions of the skin such as hidradenitis sup-
purativa (HS) and psoriasis. Dermatologists are therefore in a unique position which
enables them to recognize cutaneous manifestations of the MetS, allowing them to
screen target patients for the condition as well as treat associated cutaneous
comorbidities.
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Table 11.1 Diagnostic criteria for metabolic syndrome

WHO [2] ATP-11I [3] IDF
Impaired glucose tolerance OR 3 or more of the following: Central obesity and 2
diabetes OR insulin resistance AND 2 | 1. Fasting glucose >110 mg/ | or more of the
or more of the following: dL following:
1. Blood pressure > 160/90 mmHg 2. Blood pressure 1. Fasting glucose of
2. Raised plasma triglycerides >130/85 mmHg >100 mg/dL or an
(>1.7 mmol/L; 150 mg/dL AND/ 3. Triglycerides >150 mg/dL established
OR low HDL-cholesterol 4. High-density lipoprotein diagnosis of type 2
>0.9 mmol/L or 35 mg/dL in men; cholesterol (<40 mg/dL in diabetes
<1.0 m/mol, 39 mg/dL in women) men or <50 mg/dL in 2. Blood pressure
3. Central obesity (waist to hip women) >135/85 mmHg
ratio > 0.90 in males, >0.85 in 5. Abdominal obesity (waist | 3. Triglycerides
females) AND/OR BMI > 30 kg/m? circumference > 102 cm in >150 mg/dL or on
4. Microalbuminuria (urinary albumin men, >88 cm in women) specific treatment
excretion rate >20 mcg/min or for this lipid
albumin—creatinine ratio >20 mg/g) abnormality
4. High-density
lipoprotein <50 mg/
dL or on specific
treatment for this
lipid abnormality

11.2 Acrochordons

Acrochordons are cutaneous appendages which can vary in size from a few milli-
metres to centimetres in length. Acrochordons are commoner in patients with the
MetS [4, 5], with up to 40% of patients having multiple skin tags having the dis-
ease [6].

These projections, also called fibroepithelial polyps (FEPs) or “skin tags”, are
most commonly found in areas of friction such as the neck and axillae. In women,
acrochordons are documented to arise anywhere within the perineum, including the
labia [7-9]. FEPs of the labia have been described to grow to massive sizes during
pregnancy [10]. Even though the lesions are more characteristic of middle-aged to
elderly patients, giant, ulcerated acrochordons of the labia have been described in
females as young as 15 years old [11]. The majority of acrochordons of the perineum
are acquired, however such lesions have also been diagnosed prenatally by ultraso-
nography [12]. Notwithstanding, acrochordons in the perineum are an uncommon
finding, with nil discovered in a prospective, observational study in 100 females [13].

In a cohort of 350 women with a poor obstetric history, acrochordons were asso-
ciated with a higher risk of comorbid immunological disease [14]. Pregnant women
diagnosed with skin tags have a non-statistically significant (p 0.18) higher odds
ratio of developing gestational diabetes [15]. Other associated conditions include
hypertension and diabetes [16].

The differential diagnosis of acrochordons is narrow. Acrochordons have been
described to be scattered among polypoidal basal cell carcinomas in the perineum
of a woman with Gorlin—Goltz syndrome [17]. Acrochordons have also been
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likened to squamous cell carcinoma [18]. They have also been described to arise in
a linear fashion [19].

The pathophysiology of acrochordon formation is not completely understood.
Known association with insulin resistance has suggested that the formation of these
projections is associated. This is supported by the findings of increased tissue
expression Insulin-like growth factor 1 Receptor and insulin-like growth factor 2
Receptor in diabetic patients.

11.3 Acanthosis Nigricans

Definition: Acanthosis nigricans (AN) is characterised by symmetric, dark, coarse,
thickened, velvety appearing plaques commonly distributed on the neck, axillae,
antecubital and popliteal fossae, inframammary and groin areas, sometimes on the
face (Fig. 11.1) [20]. Recently, Karadag et al. have devised a scoring system for AN
severity (SCANS) to evaluate AN and skin tags, their correlation with obesity or
diabetes [21].

Fig. 11.1 A middle-aged
lady presenting with facial
acanthosis nigricans,
acrochordons and
dermatosis papulosis nigra
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AN most commonly affects the intertriginous skin and knuckles [22]. Case
reports document AN in rare sites such as conjunctiva [23], hands and feet [24],
vulva [25] and oral mucosa [26] in women. AN in MetS is acquired (obesity,
repeated trauma [27], drugs [28]; however, autosomal dominant forms of disease
can occur [29].

Women with AN are significantly more likely to suffer from MetS [30, 31], obe-
sity and insulin resistance [31]. Has been documented in women as young as 6 years
old [32]. Acanthosis nigricans can present in syndromic form consistent hyperan-
drogenism, Insulin resistance and AN (HAIR-AN). AN is a composite marker of
cardiometabolic risk [33]. Women having such syndromic forms are at risk of suf-
fering from comorbid hyperandrogenaemia, hyperinsulinemia and insulin resis-
tance [34, 35]. Acanthosis can also affect lean women with Type B insulin
resistance [36].

The odds ratio of a patient with AN to have gestation diabetes mellitus has been
estimated at 5.5 (p 0.001) [15].

AN may represent a cutaneous manifestation of an underlying malignancy, par-
ticularly of the gastrointestinal tract [37]. Malignant AN has also been documented
to be a parneoplastic manifestation of endometrial [38, 39], fallopian tube [40],
ovarian [41-43] and (metastatic) mammary carcinoma in women [44]. Acanthosis
nigricans of the neck may be a predictor of pre-eclampsia [45].

Liraglutide can be an option for females with HAIR-AN, resulting in significant
improvement in insulin resistance, androgen levels and menstrual cycle [46].

Treatment options include trichloroacetic acid peels [47], glycolic acid peels,
lasers [48], 10% urea + 0.025% tretinoin [49], topical rapamycin [50]/topical siro-
limus [51], and melatonin [52].

11.4 Hirsutism

Hirsutism (defined as a mFG score >5) was identified in 10% of 2988 Chinese
women aged 20—45 [31]. Hirsutism has not been found to significantly impact the
QoL of women when assessed by DLQI [53]. It is quite frequently found in women
presenting with metabolic syndrome.

11.5 Hidradenitis Suppurativa

HS is a chronic suppurative condition of the pilosebaceous unit. Patients present
with recurrent nodules, abscesses, and sinuses, mostly in intertriginous skin. The
condition is not only more prevalent in women but is also associated with MetS,
with the odds ratio of patients having co-morbid disease being at 2.66 (95%CI,
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Table 11.2 HS is a chronic suppurative condition of the pilosebaceous unit (Reproduced with
permission from Mintoff et al. (2021)

MetS diagnostic | % MetS in HS | % MetS in control
Study criteria group group OR (95%CI)
Ozkur 2020 [54] | NCEP-ATPIII | 32.4% (12/37) |5.4% (2/37) 8.4 (1.73-40.89)
Duran-Vian 2019 | NCEP-ATPIII | 37.1% (26/70) | 9.3% (14/150) 5.74
[55] (2.76-11.95)
Gonzalez-Lopez | NCEP-ATPIII | 34.2% (26/76) | 11.5% (7/61) 4.01
2019 [56] (1.60-10.05)
Akdogan 2018 International 50.0% (20/40) | 17.5% (7/40) 4.71
[57] diabetes (1.69-13.13)
federation
Chiricozzi 2018 | N/A 4.4% (11/253) | N/A N/A
[58]
Loo 2018 [59] NCEP-ATP III | 19.4% (12/62) | 24.2% (15/62) 1.33 (0.56-3.13)
Shalom 2015 NCEP-ATP-III | 10.4% 7.1% (453/612) 1.53 (1.32-1.77)
[60] (334/3207)
Miller 2014 [61] | NCEP-ATP IIII | 32.2% 21.5%(3192/14,851) | 2.08 (1.61-2.69)
(105/326)* 3.89 (1.90-7.98
53.1%
(17/32)**
Gold 2014a [62] | NCEP-ATPIII | 50.6% 30.2% (67/222) 2.37 (1.62-3.47)
(123/243)
Sabat 2012 [63] | NCEP-ATPIII | 40.0% (32/80) | 13.0% (13/100) 4.46 (2.02-9.96)

1.90-3.72) based on studies summarized in Table 11.2. HS and MetS share a simi-
lar adipokine milieu specifically raised leptin, resistin and visfatin together with a
lower serum adiponectin level. This share profile promotes inflammation and obe-
sity through chemokines such as IL-2, IL-6, IL-1B, TNF alpha and inter-
feron gamma.

11.6 Androgenetic Alopecia

It is a specific pattern of hair loss in males and females [64]. Insulin resistance is char-
acterised by increased levels of insulin leading to vasoconstriction and nutritional defi-
ciency in the hair follicles, which accentuates the action of dihydrotestosterone on
miniaturisation of hair follicles [65]. A case—control study demonstrated higher preva-
lence of MetS (P = 0.001) and higher levels of triglycerides and blood pressure
(P <0.05) [64]. Another study concluded that there is a statistically significant correla-
tion between female pattern hair loss, hypertension and central obesity [66]. Therefore,
patients presenting with female pattern hair loss must be investigated for MetS, and
lowering of insulin resistance and losing weight might help improve hair growth.
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11.7 Rosacea

Patients suffering from rosacea have been found to have higher levels of total cho-
lesterol, LDL-cholesterol and C reactive proteins, in comparison to controls [67,
68]. Moreover, these patients are more likely to have a family history of cardiovas-
cular disease, insulin resistance, dysregulated sympathetic nervous system and
hypertension [67-69].

11.8 Acne Vulgaris

The etiopathogenesis of acne revolves around increased production of sebum, fol-
licular hyperkeratinisation, colonisation of Propionibacterium acnes and inflamma-
tory cascade [70, 71]. It has been documented that acne and insulin resistance have
a common stem of activation of mammalian target of rapamycin complex 1 signal-
ing [72]. Thus, acne in women is thought to have a significant correlation with
insulin resistance and dyslipidaemia [73-75].

11.9 Systemic Lupus Erythematosus

Female patients suffering from SLE, have been shown to have five times higher risk
of acquiring coronary artery disease, and subsequently metabolic syndrome [76,
77]. Hypertriglyceridemia and hypertension have the strong correlation with
SLE [77].

11.10 Atopic Dermatitis

A cross-sectional study in Korean women suffering from atopic dermatitis demon-
strated a significant association with MetS (P = 0.02) and hypertriglyceridemia
(P =0.05) [78]. This is possibly attributed to an altered cytokine profile, in both the
conditions.

11.11 Miscellaneous Dermatoses

Some of the other dermatological conditions which have been linked to metabolic
syndrome in women include lichen planus, seborrhoeic dermatitis, squamous cell
carcinoma and xanthelasma palpebrarum [79-84].
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11.12 Conclusion

The prevalence of metabolic syndrome is on the rise, attributed to the altered life-
style and many other factors. Cutaneous manifestations often herald the diagnosis
of metabolic syndrome in females; therefore, dermatologists and physicians of
allied disciplines should be aware of the association of acanthosis nigricans, acro-
chordons, hirsutism, hidradenitis suppurativa, psoriasis and so on with MetS.
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Chapter 12
Body Dysmorphic Disorder in Females

Shurtakirthi D. Shenoi and Smitha S. Prabhu @

12.1 Introduction

Body dysmorphic disorder (BDD) is primarily a psychiatric disease presenting to
dermatologists with a primary complaint of defect in appearance. It was previously
known as dysmorphophobia, dermatological hypochondria or dermatological non-
disease, but these terms are considered best not used, as these do not accurately
reflect the condition.

There is characteristic preoccupation with a real or imagined external defect,
with concern being out of proportion to the defect, if any. This preoccupation,
though trivial to an onlooker, may consume entire waking hours and affect quality
of life of the patient [1].

12.2 History

This condition was initially documented by Enrico Morselli in 1891 as dysmorpho-
phobia (Greek Dysmorphia—ugliness) [2]. Later many other documentations were
made, including the famous “Wolf man” of Sigmund Freud [3]. It was varyingly
described as obsession, hypochondria, somatoform disorder and hypochondriacal
psychosis [2].
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12.3 Current Status

The Diagnostic and Statistical Manual of Mental Disorders, DSM-V of 2013, cate-
gorizes BDD as an obsessive-compulsive spectrum disorder [4].

12.4 Epidemiology

Though there is lack of comprehensive data from many countries, the global preva-
lence is estimated to be 0.7-2.4% with a higher prevalence of 4.9-36% in dermatol-
ogy patients [5]. It is disproportionately more in those with comorbid psychiatric
problems (8-37%) [6] with an almost equal gender distribution [7], though con-
cerns and comorbidities differ [8]. Younger patients (<50 years) have more associ-
ated morbidity [5].

12.5 Aectiopathogenesis

Pathogenesis involves a complex interplay of biologic, psychosocial, cultural and
genetic factors. The key processes include impaired frontostriatal and temporopari-
etooccipital pathways, impaired visual processing by orbitofrontal cortex, abnor-
mality in caudate nucleus and decrease in the neurotransmitter serotonin. Genetic
predilection, psychosocial factors like childhood adverse events, personality traits,
and gender and culture roles also are implicated [9].

12.6 Clinical Features

BDD has been described variously as “obsession with perfection” [10], and a condi-
tion which is “rich in symptoms, but poor in signs” [11].
Characteristic features are as follows [12].

. Preoccupation with a minor or perceived body defect.

. Complaints mostly related to face, breast, hair, body weight and shape.

3. Spends too much time contemplating the condition and elaborate and repetitive
remedial strategies like prolonged grooming, excessive make-up, concealing,
dressing up, mirror checking.

4. This preoccupation affects psychosocial well-being and quality of life.

DSM-V criteria for BDD is given in Table 12.1 [4].

DN =
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Table 12.1 DSM-V criteria for BDD

DSM-V criteria for body dysmorphic disorder

(A) Preoccupation with one or more perceived defects or flaws in physical appearance that are
not observable or appear slight to others

(B) At some point during the course of the disorder, the individual has performed repetitive
behaviours (e.g. mirror checking, excessive grooming, skin picking, reassurance seeking) or
mental acts (e.g. comparing his or her appearance with that of others) in response to the
appearance concerns

(C) The preoccupation causes clinically significant distress or impairment in social,
occupational, or other important areas of functioning

(D) The appearance preoccupation is not better explained by concerns with body fat or weight
in an individual whose symptoms meet diagnostic criteria for an eating disorder

In addition to these, the level of insight (absent to good) and presence of muscle dysmorphophobia
(exclusive to men) should also be counted

12.7 Areas of Concern in Females

Though any body part may be subject to scrutiny, those that are major components
in body imagery are most affected, the common areas of concern being skin, hair,
acne, nose shape and size, facial wrinkles, facial and body hair, breast size.
Complaints pertaining to face include shape of nose and teeth, flushing, redness,
greasiness, dilated veins, pores, facial hair, acne, pigmentation and scarring. Scalp
hair loss and burning sensation is also a common complaint [11].

Some have concerns regarding to only one body part, some have concerns with
multiple parts and in some, concerns keep on shifting from one area of focus to
another [13]. The thoughts are invariably repetitive, bothersome and time-
consuming, collectively lasting for up to 3 to 8 h per day [14].

Thoughts lead to repetitive time-consuming and uncontrollable behaviour like
mirror checking, camouflaging, dressing up to hide the “defect”, skin picking or
comparing the body parts to others’. Mirror gazing occurs in up to 80% cases, and
the sessions may be much prolonged than normal [15]. Skin picking was seen in
upto 27% in a series of cases [16]. This is particularly harmful in that it may lead to
scars and pigmentation, thereby actually inducing deformity where there was none.
BDD patients also indulge in repetitive and excessive make up, grooming, hiding
defects with clothes, glasses or caps, hair styling and using concealers.

Repeated reassurance seeking from family and friends is also characteristi-
cally seen.

Compared to men, women are more preoccupied with breast and legs, and
indulge more in camouflaging and mirror checking. They suffer more from anxiety,
panic and bulimia [8].

Most women have pervasive shame, guilt and loss of hope, and do not easily
share it with doctors. They request repeated cosmetic or surgical procedures in the
hope that the appearance will improve. Eventually they avoid social interaction,
isolate themselves and fail in relationships.
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In recent years, compulsive “selfie” image clicking and posting on social media
is also found to be an increasing trend in patients with BDD. Such women have
negative self-image and low self-esteem [17].

There is impairment in various spheres of life like psychosocial functioning,
education and occupation, and interpersonal relationships and quality of life
decreases. Advanced cases become isolated and housebound [14]. Extreme cases
indulge in self-mutilating behaviour in a self-attempt to correct the defect [18].

Up to 30% with BDD have poor insight. If insight is absent, delusions may set
in. The patients are quite convinced that others are scrutinizing, discussing or mock-
ing their “defects”. Such cases are more resistant to treatment and develop more
morbidity [1]. Those with good insight may realise that their defect appears more
ugly to them than to others, but still cannot help obsessing about it [19].

Types of BDD

(a) With insight versus without insight (delusional).

(b) BDD by proxy: here a patient is concerned about the appearance of another
closely associated person, for example, a wife concerned about a husband’s
baldness, a mother concerned that her unborn foetus has body defects [20], a
mother concerned about child’s ugliness [21].

(c) Familial BDD, wherein the patient imposes the delusional idea upon one or
more family members [22].

(d) Folie a deux, wherein both partners suffer from BDD.

12.8 Differential Diagnosis

Other conditions that can be mistaken for BDD include:

Obsessive-compulsive disorder, eating disorders, skin picking, trichotillomania,
major depressive disorder, anxiety disorder and hypochondriasis.

Those with concerns about actual physical defects too should not be labelled as
BDD [13]. The main point in differentiation is the time spent obsessing about the
condition and history of compensatory behaviour like mirror gazing and
camouflaging.

BDD may have associated social anxiety and depression, which has to be dif-
ferentiated from primary anxiety and depression.

Olfactory reference syndrome, wherein the patient has a fixed belief that she has
foul body odour, is not considered a part of BDD [4].

12.9 Comorbidities

BDD is often associated with anxiety, depression, social avoidance, OCD, eating
disorders and substance abuse [23, 24]. This may be a chance association, or due to
the shared aetiology and pathogenic mechanisms. Depression is tenfold and anxiety
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is fourfold seen in BDD patients than in non BDD subsets, especially if concerns are
related to the face [5].

The life time association with BDD for depression is 75%, and for OCD it is
32%. Social phobia can occur in 37-39% of BDD sufferers, irrespective of the BDD
attribute [25]. There is an overlap between BDD and eating disorders in the form of
preoccupation with a distorted body image. Upto 12% patients with severe eating
disorders have BDD [26], and 30-50% have a lifetime prevalence of substance
abuse [27].

12.10 Adverse Effects/Complications

These include direct or indirect consequences like the following [11].

* Repeated doctor shopping.

e Unnecessary, multiple cosmetic and surgical procedures leading to drain of
finance, family conflict.

» Extreme isolation, severe social phobia.

e Acts of self-mutilation in severe BDD.

* Suicidal tendency (24%).

Complications for the treating dermatologist: violence against treating doctor
and multiple lawsuits are much more common. A survey among aesthetic surgeons
revealed that with nearly 2% were physically threatened and 29% faced lawsuits by
irate BDD sufferers [28].

12.11 Prognosis

BDD is a psychologically debilitating condition with chronic course and poor prog-
nosis, with high rates of suicide. It typically starts in adolescence or early adult-
hood, though the patient may present to the doctor much later, and has chronic
course with average duration of illness being more than 16 years [29]. Bad prognos-
tic factors include younger age of onset, severe symptoms, longer duration of symp-
toms and associated psychiatric comorbidities [10].

12.12 Diagnosis of BDD

Diagnosis of BDD is essentially by clinical suspicion and correlation.

Multiple scales have been used to evaluate BDD, as it is essential to exclude BDD
before performing cosmetologic and plastic surgical procedures. There are dermato-
logic and cosmetologic versions, as well as self-administered questionnaires [13,
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Table 12.2 The Body Dysmorphic Disorder Questionnaire (BDDQ)

(1) Are you worried about how you look?
if yes, please list the body areas you don’t like
If no, you are done with the questionnaire

(2) Is your main concern with how you look that you aren’t thin enough or that you might get
too fat? Yes/No

(3) How has this problem with how you look affected your life?
Has it often upset you a lot? Yes/No
* Has it often gotten in the way of doing things with friends, dating, your relationships
with people, or your social activities? Yes/No
—If yes: Describe how
 Has it caused you any problems with school, work, or other activities? Yes/No
—If yes: What are they?
* Are there things you avoid because of how you look? Yes/No
—If yes: What are they?

(4) On an average day, how much time do you usually spend thinking about how you look?
(a) Less than 1 h a day. (b) 1-3 h a day. (c) More than 3 h a day

Patient is likely to have BDD if Question 1: Yes to both parts, Question 3: Yes to any of the ques-
tions, Question 4: Answers b or cQuestion 2: Yes can indicate either BDD or Eating disorder, and
patient has to be further evaluated

Modified from: Phillips, K.A., Atala, K.D., Pope, H.G., 1995. Diagnostic instruments for body
dysmorphic disorder. New Research Program and Abstracts, American Psychiatric Association
148th annual meeting. Miami: American Psychiatric Association

30]. A simple self-administered questionnaire which can be filled online, with auto-
matic calculation of scores is available at Body Dysmorphic Disorder Foundation
website. If the score is less than 30, out of total 72, the possibility of BDD is negli-
gible [31]. The Body Dysmorphic Disorder Questionnaire (BDDQ) which is 100%
sensitive and 89-94% specific is easy to use by the dermatologists [32] (Table 12.2).

12.13 Management of BDD

The main aim of treatment is to reduce dysfunctional thoughts, prevent unnecessary
procedures and surgeries, treat associated psychiatric comorbidities and improve
psychosocial functioning.

It is essential to categorise the type of BDD, whether predominantly obsessive-
compulsive or delusional in nature to plan the most suitable approach. Depending
upon the severity of the condition, it can be managed either with non-pharmacolog-
ical measures alone or combined with psychotropics. It is imperative for all patients
to be referred to a mental health professional as it can sometimes co-exist with
psychiatric comorbidities which have to be tackled along with BDD.
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12.13.1 Non-pharmacological Management

Cognitive-behaviour therapy (CBT) is an evidence based non-pharmacological
treatment of BDD [33]. Our actions are usually governed by our thoughts. The prin-
ciple of CBT is to identify and work on the disturbing thoughts to bring about
changes in the behaviour patterns. The key therapeutic strategy of CBT used in
BDD is Exposure and Response Prevention E/RP, others being motivational inter-
viewing, psychoeducation, cognitive restructuring and mirror retraining/attention
training [34-37].

CBT is the standard treatment for BDD. It is usually administered weekly on an
individual basis, over 18 to 22 weeks. As a first step the therapist/clinician should do
a thorough assessment of the patients with respect to their concerns, feelings, behav-
iour as well as the distress experienced. Subtle clues such as scars or excoriations on
the face or use of heavy make-up to “hide” the defects should be noted. The thera-
pist should screen for delusions of reference (e.g. I feel all are staring at me when
I go out”), panic attack (e.g. “I feel dizzy and think I am passing out when some-
body looks at me”), depression, suicidal ideations, substance abuse, social phobia
and also history of frequent cosmetic treatments.

12.13.2 Motivational Interviewing (MI) [38]

It is an effective counselling method which enhances motivation of the patient by
resolving ambivalence. Ambivalence is the state where patient has contradictory
feelings, that is, she wants to change her thoughts/actions but simultaneously not
wanting to.

The four guiding principles of MI are represented by the acronym RULE where
R = Resist the righting reflex, U = Understand the patient’s own motivation,
L = Listen with empathy, E = Empower the patient.

12.13.2.1 Resist the Righting Reflex

The health professionals usually have a tendency to be judgemental and advise the
patients as to what is right and wrong. This can be viewed as criticism by patients
with further strengthening of their thoughts and behaviours. By avoiding this atti-
tude, the patient’s motivation to change can be understood.
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12.13.2.2 Understanding the Patient’s Own Motivation

It is better to understand the patient’s perspective and reasons for wanting to change
and also the difficulties faced in this regard.

12.13.2.3 Listen with Empathy

Listening with concern forms the key. Rule of the thumb in MI is giving equal time
for listening as well as talking.

12.13.2.4 Empower the Patient

The doctor needs to empower his patients to actively take part in treatment choices
by openly discussing about their ideas to bring about the desired change.

12.14 Psychoeducation

Before initiating treatment, it is essential to provide psychoeducation to the patient
on BDD. Psychoeducation is an evidence-based therapeutic intervention for the
patient and family members or care-givers where they are given information about
BDD, specifically how to distinguish BDD from normal appearance and body
image concerns, role of perception regarding body image, outline of the cycle of
BDD with emphasis on various behaviours that maintain distress [39]. Providing
information aids in empowerment of patients and treatment compliance.

12.15 Exposure and Response Prevention (E/RP) [40]

The main principles of this treatment is to expose the client to the feared situation in
a graded fashion until he/she becomes habituated to it with the assumption that
gradually the aversion reduces and tolerance develops. It means encouraging the
client to go out in public places and mingle with others without trying to hide the
perceived flaws. Response prevention entails not giving in to behaviour such as gaz-
ing into the mirror, asking for reassurances from friends and family, consulting
dermatologists and aestheticians for “correcting” the “flaws”.

E/RP therapy starts with a detailed interview with the client to discuss their
thoughts, feelings and behaviours related to their BDD. The treatment is conducted
in four phases. In the first phase consisting of three weeks, the patient is given a
self-rating scale to complete and is also told to self monitor [41] both the thoughts
as well as BDD related behaviour. The self-reported diary [40] consists of 5 items
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which the client rates once daily on a scale of 1 to 8: (1) rate the amount of time you
had obsessions related to your appearance during the day; (2) rate the amount of
distress you experienced due to the obsessions; (3) rate the amount of time you
spent on compulsions during the day; (4) rate your ability to control the compul-
sions; (5) rate your degree of avoidance due to appearance concerns during the day.
A daily mean score is calculated. Every week these self-report diaries are checked
by the therapist and at the end of three weeks, a self-rating scale is filled. The com-
mon self-rating scales used in practice include the body dysmorphic disorder modi-
fication of the Yale—-Brown obsessive-compulsive inventory scale [42], the Sheehan
disability scale [43] and The MADRS-S [44, 45].

The second phase is over three weeks and the client meets the therapist twice
weekly to reflect upon her thoughts and behaviours, while the therapist continues to
motivate the patient to maintain the diary. In the third phase over seven weeks, E/RP
is introduced with exposure in the initial weeks and response prevention strategies
in the last few weeks. Exposure consists of carrying out the feared and dreaded
activities such as going to crowded places such as malls, restaurants and parks with-
out hiding the face in clothing or using make-up. Response prevention strategies
consist of avoiding the use of make-up, avoiding looking into mirrors, reducing
hours spent on reading about cosmetic products and cosmetic surgeries and also not
seeking reassurance from family members about appearance. Fourth phase is the
renewed self-monitoring phase consisting of three weeks where client continues to
maintain the diary without any sessions with the therapist.

12.16 Cognitive strategies [46]

These include identifying maladaptive thoughts, assessing them and creating differ-
ent thoughts. The therapist helps client to recognise their thoughts, for example,
“The scars on my face make me look very ugly”. They may also harbour cognitive
errors such as “My colleagues always stare at my face and think how bad I look™.
After the client learns to identify them, the therapist works with the client to assess
the soundness of the thoughts as well as their usefulness. For example, the client has
to ask herself, “Has anyone ever told me that I look ugly because of my scars?” or
“What is the evidence that others are looking at me and judging my looks?”” Once
the client learns to identify the thoughts and appearance related beliefs, the deeper
core thoughts will be addressed. For example, in a client who believes his nose is
big and crooked, the therapist will repeatedly question him, “What would it mean if
people noticed your nose as big?” until the client expressed his core belief as, “If
people noticed that my nose was big, they would not like me and this would mean
that I am unlovable.” [3] By constantly working with the client, the therapist makes
her understand her self-worth and make her realize that her skills and achievements
are more important than the appearance.



270 S. D. Shenoi and S. S. Prabhu
12.17 Mirror Retraining and Attention Training

In BDD clients check out their image in the mirror to focus only on their perceived
defect. In mirror retraining the client is trained to look at the mirror in a holistic
manner. One learns to observe and describe the parts of the body in a non-
judgemental manner without thinking as ugly, bad etc. In attention training, instead
of focussing on their external ‘flaws’ and thinking how they will appear to others,
they are trained to redirect their attention externally to the activity at hand and their
environment. This enables them to enjoy their activities and interpersonal relations.

Based on case series, open studies and controlled studies, CBT is the first choice
among psychotherapies recommended for clients with BDD [47]. In a first con-
trolled study on group therapy in BDD, 54 clients were randomized to receive either
CBT or to a waiting list. The former group showed significant reduction in the
symptoms after 8 two hour sessions [48]. In a randomized controlled trial of 94
patients to either therapist-guided internet based CBT programme or an online sup-
portive therapy, found the former therapy superior to the latter [49]. An open
12-week trial of smart-phone delivered CBT showed improvement in symptom
severity, insight, functional status and quality of life in 90% of subjects [50].

A proportion of clients with BDD either do not respond to psychological mea-
sures are suffer from relapses. In such persons a visual training programme is under
investigation based on visual perception abnormalities reported to be a key feature
in BDD [51].

12.18 Medical Management (Pharmacotherapy) of BDD

As BDD is classified under the new Obsessive-Compulsive and related disorders,
just as OCD, it is treated with Selective serotonin reuptake inhibitors (SSRIs). As in
OCD, doses higher than that needed for depression have to be used, sometimes
double or triple the antidepressant dose [52]. It is essential to use the highest toler-
ated dose for at least 3—4 months before switching to alternative treatments.

SSRIs such as citalopram, escitalopram, fluoxetine, fluvoxamine and tricyclic
antidepressant clomipramine have been found useful. Among them escitalopram
and fluoxetine have been the best studied and well tolerated drugs in BDD. In a
12-week open-label trial of citalopram in 15 subjects with BDD, responders consti-
tuted 73% and the drug was well tolerated in a dose of 2040 mg/day [53]. In an
open-label study of escitalopram, 10-30 mg/day in 100 patients of BDD, response
was seen in 58% of cases. The 58 responders were then subjected to a randomised
double blind study and a significant improvement was observed at the end of
6 months [54]. In a double-blind placebo controlled study of 67 patients with BDD
treated with fluoxetine 20-80 mg per day, significant improvement was seen in 53
patients at week 8, continuing at weeks 10 and 12 [55]. In an open clinical trial of
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fluvoxamine (100-300 mg/day) in 15 patients, 10 markedly improved at week 10
[56]. A double-blind crossover trial of clomipramine versus desipramine (selective
norepinephrine reuptake inhibitor) found the former to be more effective than the
latter and also useful in delusional patients [57].

12.18.1 SSRI Augmentation Therapies

When SSRIs alone show suboptimal response, or in cases with suicidal ideations,
depressive features or delusions, additional treatments such as CBT or other psy-
chotropics may be added to augment the effect. Adding an anxiolytic such as buspi-
rone a SHTAI1 antagonist may help [58]. Addition of an atypical antipsychotic
aripiprazole 10 mg/day has helped a case of BDD resistant to fluvoxamine alone
[59]. Olanzapine 5 mg added to paroxetine 40 mg/day has greatly benefitted a
female with severe BDD [60].
Pharmacotherapeutic guidelines in BDD [61]

1. Recognise and diagnose BDD: The diagnosis is usually missed in clinical prac-
tice. When patient is unusually concerned about minor or non-existent flaws,
BDD has to be suspected. Simple questioning or use of standard questionnaires
aids in the diagnosis.

2. Providing psychoeducation: It helps to educate the patient about the nature of

the condition, measures to tackle it, complications if it is left untreated and the

general course of the condition. Proper knowledge assists the patient to choose
suitable treatment.

Begin treatment with an SSRI even in delusional patients.

Use maximum SSRI dose recommended or tolerated unless a lower dose works,

for example, up to 80 mg of fluoxetine may be tried.

Continue the SSRI for at least a year.

Gradually taper the SSRI and do not stop abruptly.

If one SSRI fails try another.

Consider augmentation therapies.

Consider benzodiazepines in agitated or anxious patients.

. Although medications are always needed for severely ill, severely depressed

and highly suicidal patients, CBT can be tried as adjuvant treatment in all
cases of BDD.

Eall e
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The role of oxytocin in the treatment needs to be investigated based on recent
data [62]. Neurostimulation is another promising area for study [63].
Electroconvulsive therapy may be helpful in patients with BDD and depressive
features [64].
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12.18.2 Therapeutic Prognosis

Although BDD is a chronic disorder, it does respond to evidence-based treatments.
A response rate of 50-80% has been observed with pharmacotherapy [65]. The
BDD scoring instruments help in assessing the effect of treatment. Relapses can be
prevented by long-term therapy.

Key Points

BDD is an intrusive and obsessive primary psychiatric condition, mostly seen in
young adults.

Although not uncommon, it is frequently missed in clinical settings.

Detailed history and questionnaires help in diagnosis.

Associated psychiatric co-morbidities should be sought and treated.

The severity of BDD is proportionate to the loss of insight which may vary from
minimal to complete.

Severe BDD can disrupt the patient’s life in all spheres including psychosocial
and occupational.

Unwarranted cosmetic surgeries need to be avoided.

In many a case, treatment is difficult, especially so in delusional patients who are
unwilling to approach mental health professionals.

CBT and SSRIs are standard treatment modalities.

Dermatologists, aestheticians and plastic surgeons need to be especially careful
in identifying and dealing with BDD patients as they are prone to physical vio-
lence or indulge in legal lawsuits.

A BDD patient should be delicately handled by empathizing with them, firm
refusal in offering unnecessary cosmetic and aesthetic procedures, and directing
to a mental health expert.

In patients with insight as well as in patient’s family members, awareness of the
disease may lead to acceptance of the diagnosis and better compliance with
treatment.
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13.1 Quality-of-Life Instruments in Dermatology

Skin diseases, especially chronic disorders like psoriasis, vitiligo and hidradenitis
can cause significant psychosocial impact on patients’ lives affecting their day-to-
day activities and social functioning. The quantification of the impact of various
skin disorders on the quality of life (QoL) of patients has been made possible due to
the development of various dermatology specific QoL measurement instruments
like Dermatology Life Quality Index (DLQI) and Skindex-29. Over the past two
decades, a multitude of various age-specific (Children’s Dermatology Life Quality
Index [CDLQI], Infants’ and Toddlers’ Dermatology Quality of Life
[InToDermQoL]) and disease-specific instruments (Cardiff Acne Disability Index
[CADI], Acne-Specific Quality of Life Questionnaire [Acne-QoL], Skin Cancer
Index [SCI] and Psoriasis Disability Index [PDI]) have also been developed [1].
Besides measurement of the impact of disease on patient QoL, these instruments are
also used to measure the effectiveness of various treatment modalities in improving
the patient outcomes and have become an integral part of various studies and clini-
cal trials. Of the various QoL measurement instruments, the DLQI is the most com-
monly used in various studies and trials. In this chapter, we shall present an overview
of the most commonly used QoL index—the DLQI and its importance in regard to
female dermatoses and describe the various skin disorders having significant impact
on the QoL in women.
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13.2 Dermatology Life Quality Index (DLQI)

The Dermatology Life Quality Index (DLQI), developed by Finlay and Khan in
1998, is the most widely established dermatological life quality instrument [2]. It
comprises of a self—administered questionnaire consisting of 10 questions which
covers the impact of the disease across various parameters—symptoms, patient per-
ception, relationships, leisure, work and adverse effects of treatment. Individual
items on the questionnaire are scored on a 4 point scale (0-3) and a final total is
calculated by the addition of the individual scores (0—30). A higher total score rep-
resents a greater impairment of the patients’ quality of life. With the advantages of
being easy to administer, extensively validated and having short completion time, it
is used extensively in clinical trials, registries and guidelines, and has been trans-
lated to 99 different languages [3]. Banding system for the DQLI scores has been
suggested to provide better interpretation of the scores. However the DLQI is not
without flaws. Rasch analysis of DLQI scores have demonstrated a lack of unidi-
mensionality and bias among the individual items in the instrument with regard to
age, gender and nationality [4, 5].

13.3 Dermatology Life Quality Index (DLQI) in Women

Though initial studies by Finlay and Khan do not show significant differences in the
mean DLQI in men and women, DLQI scores, several cross-sectional studies of
various dermatoses have shown significant differences in DLQI between men and
women [6-8]. Explanations provided include higher importance placed on physical
appearance, societal and cultural pressure and maladaptive symptoms about appear-
ance [9]. There exist subjective differences between how men and women perceive
skin disease and also its impact on personal relationships, social interactions, work
productivity and ultimately their overall quality of life.

In this chapter we shall discuss in brief, various dermatoses with major impact on
quality of life in women.

13.3.1 Psoriasis

Psoriasis is a chronic inflammatory skin disease which usually manifests as ery-
thematous scaly plaques that can involve any skin surface, typically having a predi-
lection for the elbows, knees, lower back and the scalp. 20-30% of patients with
psoriasis also develop psoriatic arthritis [10]. Besides psoriatic arthritis, psoriasis is
also associated with an increased risk of other diseases such as metabolic syndrome,
malignancies, cardiovascular complications and inflammatory bowel disease [11].
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Psoriasis can occur at any age and has a bimodal onset. A systematic review of
epidemiological studies on psoriasis suggests that the bimodal onset of psoriasis
occurs slightly earlier in women (ages 18-29 and 50-59) compared to men (ages
30-39 and 60-79) [12].

Hormonal factors modulate psoriasis leading to fluctuation of disease activity in
women with psoriasis especially during puberty, pregnancy and menopause [13].
Besides this, pregnancy and lactation also pose unique challenges with regard to
disease management in women.

Psoriasis has significant adverse impact on the patients’ QoL comparable to that
caused by major illnesses like myocardial infarction, diabetes and hypertension
[14]. A Czech study on gender specific differences in patients taking biologics
showed that women had higher DLQI scores along with significantly higher preva-
lence of depression [15]. Pollo et al. in Brazil showed that female sex was associ-
ated with higher anxiety and depression scores [16]. A study by José et al. has
shown women with psoriasis having higher DLQI and anxiety depression scores
[17]. Beata et al. studied the levels of illness acceptance in psoriasis and showed that
the level of illness acceptance among men was significantly higher than among
women [18]. Women also experienced greater feeling of discrimination compared
to men with both genders having similar skin involvement [19]. Women with pso-
riasis also tend to have higher levels of sexual dysfunction especially with the pres-
ence of genital lesions [20].

13.3.1.1 Psoriasis in Pregnancy

The initial onset of psoriasis is usually between the second and fourth decades coin-
ciding with the peak reproductive period. In majority of women, psoriasis amelio-
rates during pregnancy however there is a proportion of patients who experience
worsening [21]. Review of observational studies do not reveal any association
between psoriasis and adverse pregnancy outcomes [22]. When managing psoriasis
in pregnancy, it is important to balance the potential risks of psoriasis treatments
with the risk of disease flare. Psoriasis has myriad treatment options including topi-
cal medications (emollients, corticosteroids, vitamin D analogues like calcipotriol,
anthralin, tacrolimus, salicylic acid, tazarotene and coal tar), phototherapy, oral sys-
temic drugs and biologics. Emollients are safe without any major adverse effects
[23]. Topical steroids are considered safe for use in pregnancy and mild to moderate
potency agents are preferred as studies suggest that potent to very potent agents may
be associated with increased risk of low birth weight especially with large cumula-
tive exposures [24]. Coal tar, anthralin and tazarotene have mutagenic properties
and are to be avoided during pregnancy [25]. Systemic absorption of topical tacro-
limus is minimal and is considered safe when used sparingly for smaller surface
area [26]. Phototherapy with ultraviolet B (narrowband and broadband) is safe in
pregnancy and can be initiated as a first line treatment in moderate to severe cases
when topical treatments may be inadequate. Phototherapy with psoralen UVA is
contraindicated due to the mutagenic nature of psoralen.
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Traditional systemic agents like methotrexate and acitretin are classified as Class
X as per FDA and are contraindicated in pregnancy due to their teratogenic effects.
Cyclosporine can be considered as a treatment option for psoriasis in pregnancy
however it is advisable to use the lowest possible dose for the shortest possible dura-
tion [27]. Although cyclosporine crosses the placental barrier, it has not been
reported to have teratogenic effects. However, there are reports of its association
with prematurity and low birth weight. Data regarding the safety of apremilast dur-
ing pregnancy is lacking and is currently contraindicated in pregnancy.

13.3.1.2 Biologic Agents

With the rise in the use of biologics, data regarding their safety during pregnancy
are also increasing. Risk of teratogenicity, effects on the development of the fetal
immune system, maternal and fetal immunosuppression are factors to be considered
before initiation of biologics in pregnancy. TNF-alpha inhibitors are now widely
used for various autoimmune conditions and much of the available safety data is
from their use in the treatment of rheumatological and gastrointestinal diseases. No
significant differences were found in pregnancy outcomes between the normal pop-
ulation and patients using TNF-alpha inhibitors—etanercept, infliximab and adali-
mumab. These drugs are currently under pregnancy category B. One major concern
with the use of these drugs is the risk of fetal immunosuppression. These antibodies
can persist up to 6 months after delivery in infants and can cause increased suscep-
tibility to infections. In such infants, it is recommended to delay the use of live vac-
cines until 6 months to 1 year of age. Certolizumab-pegol is a TNF-alpha inhibitor
that has minimal placental transfer and current data does not show any adverse
outcomes when compared to general population. Certolizumab-pegol currently
appears to be safe for use in pregnancy when required. IL-23 inhibitors (ustekinumab)
have been reported to be associated with a higher risk of spontaneous abortions and
are contraindicated. IL-17 inhibitors can be transferred through the placenta. Current
data suggests that the outcomes of pregnancy with exposure to secukinumab and
ixekizumab are similar to that seen in the general population [23]. However, given
the limited data available, it is advised to avoid these drugs in pregnancy at present.

13.3.2 Hidradenitis Suppurativa

Hidradenitis suppurativa is a chronic inflammatory disease that manifests as painful
nodules, abscesses, sinuses and scars predominantly over the intertriginous regions.
The prevalence of hidradenitis suppurativa varies from 0.0005 to 4.1% with a high
female preponderance of 3:1 in North American and European population [28]. The
presentation, clinical features, diagnosis and treatment of hidradenitis suppurativa
have been discussed in detail in Chap. 7.
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In women, studies show that the symptoms of hidradenitis suppurativa flareup in
the perimenstrual period particularly in the premenstrual period [29]. A survey of
patients with Hidradenitis suppurativa reported that in more than 50% of hidradeni-
tis suppurativa patients undergoing LSCS, new lesions developed in the
C-section scar.

13.3.2.1 Hidradenitis Suppurativa and Quality of Life in Women

Hidradenitis suppurativa can cause profound impairment in patients’ quality of life
in terms of both physical (pain, malodorous discharge) and psychosocial aspects
(shame, embarrassment, distress, psychiatric comorbidities). Studies in Finnish and
Polish populations have shown that women with hidradenitis suppurativa tend to
score higher on DLQI compared to men [30, 31]. Hidradenitis suppurativa also has
an adverse impact on female sexual health and female patients with hidradenitis
suppurativa tend to experience significant distress [32].

13.3.3 Autoimmune Blistering Disorders

Autoimmune blistering disorders (AIBD) refer to a group of bullous dermatoses
caused by circulating autoantibodies targeting either intraepidermal or dermoepi-
dermal adhesion molecules. Quality of life in women with AIBD tends to be affected
more than that in men owing to various factors. Management of these disorders in
women during pregnancy and lactation is also challenging.

Pemphigus is a rare group of IgG4 mediated autoimmune blistering disorders
affecting the skin and mucous membranes. The underlying pathogenesis is the
development of autoantibodies against cellular adhesion molecules found in the
desmosomes—Desmogleins 1 and 3, leading to loss of intercellular adhesion—
acantholysis leading to blister formation. Clinically it is characterized by the devel-
opment of flaccid blisters and erosions over the skin and mucous membranes.
Pemphigus comprises of three major types—pemphigus vulgaris, pemphigus folia-
ceus and paraneoplastic pemphigus. Pemphigus vulgaris is the most common type
accounting for 70% of the total pemphigus cases followed by pemphigus foliaceus.
Less common variants are pemphigus vegetans, pemphigus erythematosus, pemphi-
gus herpetiformis and drug-induced pemphigus.

Reviews of the epidemiological studies of pemphigus group have shown
increased female preponderance especially in pemphigus vulgaris [33—35]. Tunisian
pemphigus foliaceus is also reported to have high female predominance [34, 35].

The pemphigoid group of disorders is characterized by the presence of antibod-
ies against the proteins of the dermoepidermal junction. Bullous pemphigoid,
mucous membrane pemphigoid, pemphigoid gestationis, linear IgA diseases and
epidermolysis bullosa acquisita are included in this group.
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Bullous pemphigoid is the most common autoimmune subepidermal blistering
dermatoses and caused by antibodies against components of hemidesmosomes—
BP180 and BP230. Bullous pemphigoid has also been shown to have a female pre-
ponderance with the incidence being greater in women till the age of 75 following
which it becomes reversed [36, 37]. Mucous membrane pemphigoid and epider-
molysis bullosa acquisita are also shown to have a female predominance [35].

Autoimmune blistering disorders can cause significant physical and psychoso-
cial impairment. The chronic nature of these disorders, the need for long-term
immunosuppressive treatment along with its side effects and the relapsing nature of
the disease add significantly to this burden. Majority of the available literature is
focused on pemphigus and bullous pemphigoid. Studies by Paradisi et al. in pem-
phigus have shown that women experience greater reduction in quality of life [38,
39]. The presence of oral lesions in pemphigus can cause severe physical impair-
ment in women as they score higher in pain and functional limitation domains in
Chronic Oral Mucosal Diseases Questionnaire [40]. Tabolli et al. (2014) discovered
that QOL of females was reduced compared to males even during periods of quies-
cent disease [41].

13.3.3.1 Pregnancy and AIBD

AIBD during pregnancy can be challenging for dermatologists. Among the various
entities in this group of diseases, pemphigus vulgaris and pemphigoid gestationis
are especially important with regard to pregnancy. Pregnancy has been reported to
exacerbate or induce onset of pemphigus vulgaris [42, 43].

Topical corticosteroid and topical calcineurin inhibitors can also be used as first
line in mild or localized disease in both pemphigus and pemphigoid gestationis.
However they are subject to the same limitations discussed in the earlier section on
psoriasis [44].

Azathioprine and cyclosporine have been used for the treatment of pemphigus in
pregnancy. Mycophenolate mofetil, cyclophosphamide and methotrexate are terato-
genic and are contraindicated in pregnancy [45].

In most cases systemic corticosteroids are used as the first line treatment for
pemphigus in pregnancy and form the mainstay of treatment in combination with
steroid sparing agents like azathioprine and intravenous immunoglobulin (IVIg).
Systemic corticosteroids are also used as first line treatment for pemphigoid
gestationis.

Rituximab is an anti-CD20 monoclonal antibody which depletes B-cells and is
used in the treatment of pemphigus. Though majority of the data on rituximab does
not show increased incidence of congenital abnormalities, it has been reported to be
associated with prematurity and spontaneous abortions. Rituximab can cross the
placental barrier, thereby posing the risk of fetal immunosuppression due to B-cell
depletion. Kushner et al. have recommended planning a pregnancy at least 12 months
after the last infusion of rituximab [45]. However Lake et al. and Vassallo et al. sug-
gest that the use of rituximab prior to conception can induce remission alleviating
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the need for immunosuppressive agents during pregnancy [46, 47]. Plasmapheresis
is considered to be safe in pregnancy and has been used for the treatment of refrac-
tory cases of pemphigus and also as monotherapy for pemphigus gestationis.

13.3.4 Vitiligo

Vitiligo is caused by destruction of melanocytes resulting in circumscribed depig-
mented macules. Vitiligo can significantly affect the quality of life especially when
it occurs on the exposed areas of the body. Several studies using the DLQI have
shown that vitiligo is associated with poorer quality of life in women when com-
pared with men [48]. Women with vitiligo are also more likely to experience stig-
matization [49]. Vitiligo is poorly understood in several parts of the world and is
thought to be a contagious disease [50]. Women in such circumstances may find
themselves isolated by society and can encounter difficulties with regard to educa-
tion, employment and marriage. In such cultures, vitiligo can also pose threats to
stability of marriage and relationship, with studies showing that married women
face more discrimination compared to married men [51, 52]. Women with vitiligo
also tend to be at higher risk for depression and anxiety [53]. Studies have reported
increased sexual dysfunction in women with genital vitiligo [54].

Thus, vitiligo causes substantial disease burden as reflected by QoL impairment
especially in women. In the management of vitiligo, dermatologists should take into
consideration the impact of vitiligo on self-esteem and quality of life. Besides arrest
of disease progression and repigmentation, interventions must also be provided to
address the psychological needs of patients with vitiligo.

13.3.5 Acne Vulgaris

Acne vulgaris is one of the most common conditions encountered in dermatology
practice. Acne can have a substantial impact on the quality of life and self-esteem
and has been associated with a higher risk of depression, decreased social interac-
tion, anxiety and suicidal ideation [55]. Unblemished facial skin in women is vital
for attractiveness in many cultures and acne being one of the major causes for facial
blemishes can have profound psychological impact on women [56]. Several studies
have shown that women with acne experience higher emotional stress, lower self-
esteem, reduced body satisfaction and sense of uselessness [57, 58]. Acne also
begins in the adolescent ages and can have a huge impact on future psychosocial
development in women. Adolescent girls and women with acne have been found to
be at higher risk for depression and anxiety [59, 60]. The psychosocial burden of
acne can be very severe, especially in women. Treatment of acne should be holistic
and the psychological aspects of the disease should be actively managed in order to
improve the patients’ quality of life.
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13.3.6 Alopecia

The term “alopecia” means partial or complete absence of hair from the sites of the
body where it usually grows. Alopecia can be caused by a wide variety of causes
and is classified into either scarring or non-scarring. Further details regarding vari-
ous forms on alopecia and their management are elaborated in Chap. 9. Though
alopecia may not be life threatening and is mainly a cosmetic concern in many
cases, its impact on the patients’ quality of life can be substantial. Over the ages,
regardless of time period, cultures or ethnicity, healthy hair has been usually associ-
ated with beauty and youth, becoming an integral part of a person’s identity. Though
patterned hair loss in men has been accepted as a part of natural process, it is not the
case for women. In women, hair symbolizes femininity and self-confidence and
even a minimal loss of hair can be distressing and can have serious effect on their
quality of life. This may be because women, compared to men tend to be more sen-
sitive towards the perception of hair, possibly as a result of cultural and societal
influences [61]. Androgenetic alopecia (female pattern hair loss—FPHL) is the
most common cause of alopecia in women [62]. In women, the degree of impair-
ment of quality of life by FPHL has been reported to be equivalent to that caused by
diseases like psoriasis.

Several studies have investigated the effect of alopecia on quality of life. Zhuang
et al. in their study on effectiveness of topical Minoxidil in women with FPHL,
reported that patients having more severe FPHL had higher DLQI scores demon-
strating that FPHL has high impact on quality of life. In a study by Cash et al.
androgenetic alopecia was found to be significantly more distressing for women
when compared to men and was associated with a negative body image [63]. Women
with FPHL were reported to experience lower self-esteem and more severe psycho-
social disorder, which were attributed to their hair loss when compared to women
with non-apparent skin conditions [64].

Alopecia areata is a common form of non-scarring alopecia. Analysis of the
National Alopecia Areata Registry showed that female gender was one of the risk
factors associated with poor quality of life [65]. Women with alopecia areata are
reported to experience more frustration and embarrassment along with a sense of
loss [66]. Alopecia areata is also associated with a decrease in the quality of sexual
life in women [66]. The prevalence of depression and anxiety has also been reported
to be higher in women with alopecia areata.

Alopecia experienced during chemotherapy can be especially traumatic for
women and has been reported as one of the three most distressing adverse events in
women [67, 68]. Chemotherapy-induced alopecia was reported to be associated
with negative body image and decreased psychosocial well-being in women treated
for breast cancer, with a subset of the patients considering loss of hair to be more
distressing than the loss of a breast [68, 69].
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The burden of alopecia on quality of life, whether it be scarring or non-scarring
forms, tends to be much more devastating in women. The psychological impact of
hair loss forms a significant part of its morbidity, especially in women. Prompt rec-
ognition of the cause and early initiation of treatment along with integration of
psychological support mechanisms and counselling are vital to reduce the burden of
the disease.

13.3.7 Hirsutism

Hirsutism is defined as the abnormal and excessive growth of terminal hair in a
male pattern in females. Hirsutism occurs in 5-15% percentage of females in the
reproductive age group and is most commonly due to underlying polycystic ovarian
syndrome (PCOS). The etiology, pathogenesis, clinical features and management
of hirsutism have been discussed in detail in Chap. 9. Regardless of the specific
cause, hirsutism can be devastating to the affected woman and can cause significant
mental trauma and anguish. In an evaluation of hirsute women, Ekback et al.
reported that most of these hirsute women experienced low self-esteem and limita-
tion of social interaction due to their self-perceived ugliness and negative body
image [70]. In patients with PCOS, the hirsutism and other symptoms occur just
after puberty and can have a significant negative impact on further psychological
development. Besides the psychosocial impact due to perception of disease by
patient and society, the time and effort spent attending to the hair and physical
appearance also compounds the burden. Several studies have evaluated the impact
of hirsutism with majority of the studies being done in patients with PCOS [71].
Several reports have suggested hirsutism to be the most distressing symptom in
PCOS [72-74]. Others suggest obesity and infertility to be the most significant.
This may be because of the fact that many of these studies are population based and
are influenced by the local culture and societal perception. Hirsutism has been
linked to increased levels of anxiety and depression. A Swedish study evaluating
the association between hair growth, anxiety and depression reported that higher
levels of hairiness were associated with reduced quality of life, anxiety and depres-
sion [75]. Hahn et al. reported that hirsutism along with obesity decreased sexual
satisfaction in PCOS patients [76].

Pasch et al. reported a difference in the perception of hirsutism between the clini-
cian and the patients, with the patients viewing their symptoms to be more severe
[77]. As self-perception is associated with quality of life, the clinical severity of
hirsutism may not be representative of the true extent of its negative impact. Thus
treatment for hirsutism needs to be tailored based on patient’s distress and percep-
tion rather than clinical grading. Interventional studies with lasers have demon-
strated improvement in the quality of life with hair reduction. However, the regrowth
of hair after treatment may reverse this benefit and thus patients need to be ade-
quately counselled.
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13.4 Conclusion

Most skin diseases have a significant impact on the quality of life of the affected
individual; this is more valid in women, particularly, in certain dermatoses. Here,
we have briefly discussed the impact of skin diseases on quality of life, the instru-
ments for measuring quality of life, the relevance of DLQI as an instrument, the
dermatoses where DLQI is affected and the special considerations these have
in women.
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Chapter 14
Hair Disorders in Females

Surabhi Sinha, Meghna Gupta, Shivani Bansal, and Rashmi Sarkar

14.1 Anatomy and Physiology of Hair

The hair follicle is divided into two regions, the upper part consisting of infundibulum
and isthmus and the lower part comprising hair bulb and suprabulbar region. Every hair
follicle undergoes three phases in its life cycle called anagen (growing phase), catagen
(transition phase) and telogen (resting phase). The anagen, catagen and telogen hair com-
prise 84%, 2% and 14%, respectively, of the total scalp hair [1]. Hair disorders occur due
to perturbations in the life cycle of hair or defect in the anatomy and physiology of hair.

14.2 Classification of Hair Disorders in Females

Hair disorders in females are divided into four groups: hair loss (cicatricial/noncica-
tricial), hair gain (hirsutism/hypertrichosis), hair shaft disorders (with increased fra-
gility/without fragility) and hair pigmentation abnormalities [2] (Fig. 14.1). These
disorders can be congenital, autoimmune, infectious or genetic.
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These disorders are discussed in the following sections.

14.2.1 Female Pattern Hair Loss

Female pattern hair loss (FPHL) is the most common type of hair loss in females
[3]. Earlier the patterned hair loss in both females and males were collectively called
androgenetic alopecia (AGA); however, as there is identification of nonandroge-
netic mechanism in its pathogenesis so now the term AGA is limited to patterned
hair loss in males and patterned hair loss in females is called female patterned
hair loss.

14.2.1.1 Epidemiology

FPHL starts at puberty in females; however, the prevalence increases with age.
Twelve percent of women are affected by age 29 years, 25% by age 49 years, 41%
by 69 years and >50% have some element of by 79 years in one study [2]. FPHL is
commonly seen in Caucasians and has a lower prevalence in Asians.

14.2.1.2 Pathogenesis

The etiopathogenesis of FPHL is complex with multiple factors such as genetics,
inflammation, hormones and environment playing a role in it. The pathomechanism
behind FPHL is the stimulation of androgen receptors on the dermal papillae of
terminal hair follicles by dihydrotestosterone, which leads to miniaturization of the
terminal follicle to vellus hair follicle. These pseudo vellus hair follicles have arrec-
tor pili muscle attached and angiofibrotic streamers which distinguish them from
true vellus hair. There is variation in the size of the hair follicles but the total no of
hair follicles remain the same in affected patients. FPHL is more confined to frontal
regions and vertex and spares the occipital region because the number of the andro-
gen receptors and DHT enzyme in the hair follicles are more in the frontal region
than the occipital region. The severity, prevalence and age of onset of patterned hair
loss is less in females as compared to males due to the lower level of 5 alpha-
reductase and androgen receptors and increased aromatase content in frontal hair in
females. Apart from hormonal factors, various genetic factors also play a contribu-
tory role in the development of FPHL. Genes on the X chromosome locus contain-
ing the androgen receptor and ectodysplasin A2 receptor have been found to have a
role in the early onset FPHL [4]. An Australian Genome-wide association study
shows the association of the aromatase gene in the FPHL [5]. Several environmental
factors like psychological stress, hypertension diabetes mellitus, smoking, multiple
marriages, higher income and little physical activity ae associated with FPHL.
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14.2.1.3 Clinical Features

Females can present at initial stages with increased shedding of hair, thinning of
hair on the crown or both. Initial cases of FPHL with increased hair shedding are
difficult to diagnose. Trichodynia may be associated with FPHL.

There are three different patterns of FPHL:

1. Diffuse thinning of the crown region with preservation of the frontal hairline:
there are two scales used for this pattern: the commonly used 3-point Ludwig
scale [6] and the 5-point Sinclair scale [7].

Grade Description

1 Minimal hair thinning on crown which can be camouflaged by hair styling

I Decreased volume and widening of central partition (more than Grade I)

I Full baldness in areas of Grade I and II with see through appearance on top of
scalp

2. Thinning and widening of the central part of the scalp with breach of frontal
hairline, described as the Christmas tree pattern [8]—using the Olsen scale
(Figs. 14.2 and 14.3).

Fig. 14.2 Christmas tree
pattern in FPHL
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Fig. 14.3 Christmas tree
pattern in FPHL

3. Thinning associated with bi-temporal recession; similar to male pattern baldness
and classified by the Hamilton—Norwood scale [9].

All these patterns spare the occipital region. However, in some women, the hair
thinning can be more diffuse, involving the parietal and occipital areas of the scalp
with a pattern of diffuse alopecia.

14.2.1.4 Associations

FPHL has been found to be associated with early cardiovascular disease risk and
hypertension due to higher levels of C-reactive protein, higher aldosterone, D-dimers
and insulin levels in women [10, 11]. FPHL has been shown to compromise body
image and strongly affect self-esteem of patients. In a study, it was found that 88%
of females felt FPHL affected their daily life [12].

14.2.1.5 Investigations

The diagnosis of FPHL is usually indicated from a history of a decrease in the girth
of the ponytail. Bedside tests like the hair pull test are used to support the diagnosis
of FPHL. In hair pull test, 60 hair are held with the thumb and index and middle
fingers and pulled upwards and outwards—if more than 10% of the same can be
removed, then it is considered to be positive. Hair pull test is positive only in active
cases and will be positive in affected regions only unlike telogen effluvium where it
would be positive globally. Trichogram can also be used. Dermoscopy can contrib-
ute to the diagnosis of FPHL, especially in the early stages of the disease.
Histopathology is the most reliable test to differentiate from chronic telogen efflu-
vium Trichoscopic features and histopathological findings helpful in differentiating
are given in Table 14.1.



296

S. Sinha et al.

Table 14.1 Diagnostic features of various types of alopecia encountered in female patients

Histopathological

Disease Clinical features Trichoscopy findings
Androgenic Diffuse thinning on | Hair diameter variability | Miniaturized hair
alopecia the crown central of 20% and terminal hair | follicles

widening infundibulum decreased | Terminal to vellus hair

tolor2 ratio <4:1

Telogen Sudden onset diffuse | Absence of hair fiber Increased telogen hair
effluvium shedding of scalp variability with large >15% Suggestive

Trichodynia (20%) number of regrowing hair | >25% Diagnostic
Alopecia areata | Well-defined patches | Exclamation mark hair, Acute phase—

of noncicatricial yellow dots (most perifollicular

alopecia on scalp,
beard

common and sensitive,
broken hair, black dots
and short vellus hair
(suggestive of activity and
most specific)

inflammatory infiltrate
(swarm of bees
appearance). The
inflammatory infiltrate
consists of activated T
lymphocytes,
macrophages and
Langerhans cells. Hair
follicles do not progress
beyond anagen III-IV
Subacute phase—
Decreased anagen and
increased catagen and
telogen hair

Chronic phase—
Follicular
miniaturization with
variable inflammatory
infiltrate. Terminal to
vellus hair ratio is
decreased to 1:1 in
contrast to 7:1

Lichen
planopilaris

Asymptomatic or
present with hair
shedding, itching,
pain or burning in the
scalp
Later—develop
patches of scarring
alopecia with
violaceous
pigmentation on the
surface

Early stage—violaceous
background with peripilar
scaling at the proximal
end of the hair (Figs. 14.4
and 14.5) late stage—
shows fibrotic white dot,
acquired pili torti, loss of
follicular openings, white
areas, honeycomb
pigmentation, milky red
areas and hair tufts

Early stage-band like
inflammatory infiltrate
and basal cell
vacuolation at isthmus
and infundibulum

Late stage—
perifollicular fibrosis
with hourglass
configuration

DIF will show positive
staining for colloid
bodies, IgM, IgA or C3;
linear bands of fibrin or
fibrinogen at DEJ
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Disease

Clinical features

Trichoscopy

Histopathological
findings

Frontal fibrosing
alopecia

Progressive recession
of frontotemporal
line with
perifollicular
erythema and
follicular
hyperkeratosis in
postmenopausal
females

Same as LPP

Same as LPP

Graham little
syndrome

Triad of follicular
plugins followed by
scarring alopecia in
the scalp

Follicular plugging
and noncicatricial
alopecia in the axilla
and pubis

Keratosis pilaris
other body sites

Same as LPP

Same as LPP

Discoid lupus
erythematosus

Erythematous plaque
with follicular
plugging which
develop scarring
alopecia

Face and ears can be
involved

Follicular keratotic plugs
bordered by tortuous
blood vessels appearing
as red spiders in yellow
dots

Early—interface
dermatitis with
perivascular and peri
appendageal
inflammatory infiltrate,
mucin deposition and
basement membrane
thickening

DIF shows linear
deposition of IgG, IgM
and C3 at basement
membrane zone

Traction alopecia

Early stages—there
is perifollicular
erythema, papules
and pustules in the
frontal and
temporoparietal areas
Scarring alopecia at
sites of tight buns,
ponytails, tight braids
with fringe sign [13]
Fringe sign—a strip
of thin hair at the
distal end of the
patch (Fig. 14.6) [13]

Reduced hair density,
absent hair follicles, hair
casts, absent hair with
brown outlined follicular
openings

Increased catagen/
telogen count
Pigment casts
Trichomalacia

(continued)
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Histopathological
Disease Clinical features Trichoscopy findings
Trichotillomania | Bizarre or angular Broken hair at different Numerous empty canals,
shaped patches of lengths, longitudinal split | trichomalacia,
ill-defined hair loss | ends of hair, irregular incomplete disrupted
with broken hair of | coiled hair, follicular follicular anatomy clefts
varying length microhemorrhages and in the hair matrix,
involving the amorphous hair residue. I | intraepithelial and
frontoparietal region | hair (modified black spots | perifollicular
of the scalp, due to remnants of hair hemorrhages and
contralateral to the shafts arising from broken | intrafollicular pigment
dominant hand pulled hair) [14] casts
(Fig. 14.7) Flame hair (proximal hair | Hamburger within a bun
Public hair, body hair | residue that remains after |sign [16]—vertically
or facial hair may be | pulling anagen hair) oriented split of hair
affected Tulip hair (short hair with | shafts and proteinaceous
dark tulip-shaped ends) material and
V sign (frayed hair) and | erythrocytes are present
yellow dots [15] in the split. Most of the
follicles are in catagen
with very few in telogen
Central Progressive focus of | Peripilar gray/white halo | Premature degeneration
centrifugal cicatricial alopecia that is a (specific and of IRS resulting in
cicatricial starting on vertex and | sensitive dermatoscopic | outward migration of
alopecia/hot then spreading sign) hair shaft through the

comb alopecia

outwards
Inflammation at
periphery and
centre—smooth,
shiny and
noninflamed with
hair present in
scarred areas
Itching, pain and
burning may be
present

Honeycomb-pigmented
network that represents
the hyperpigmented rete
ridges and the
hypomelanotic dermal
papillae

Hair shaft variability
white patches (follicular
dropout and scarring)
perifollicular erythema,
concentric white
perifollicular and
interfollicular scales,
black dots interfollicular-
pigmented asterisk-like or
stellate brown macules

ORS at level of isthmus
Lamellar fibroplasia,
dense lymphocytic
inflammation
surrounding the follicle
Follicular destruction
and fibrous tract
formation
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Histopathological
Disease Clinical features Trichoscopy findings
Pseudopelade of | Irregularly defined Lack of follicular ostia Early stage—sparse or
Brocq and confluent patches moderate lymphocytic

of scarring alopecia

infiltrate around the
infundibulum and the
absence of sebaceous
glands are pathologic
hallmarks

Late the follicular
epithelium becomes
more and more atrophic
and follicles are often
surrounded by
concentric lamellar
fibroplasias until finally
the follicle is replaced
by fibrous tracts

Fig. 14.4 Clinical picture
of LPP with violaceous

pigmentation, perifollicular

scaling and scarring
alopecia
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Fig. 14.5 Trichoscopic
findings in LPP absence of
follicular openings (white
arrow); perifollicular
scaling (red arrow); white
structure less cicatricial
areas (yellow arrow);
perifollicular erythema
(black arrow)

Fig. 14.6 Traction
alopecia in a Sikh female
with fringe sign

Rakowska et al. proposed major and minor dermoscopic criteria for the diagnosis
of FPHL [17]. Major criteria include (1) more than 4 yellow dots in 4 images in the
frontal area; (2) lower average hair thickness in the frontal area compared with the
occiput; and (3) more than 10% of thin hairs (<0.03 mm) in the frontal area. Minor
criteria include (1) increased frontal to the occipital ratio of single-hair piloseba-
ceous units; (2) vellus hairs; and (3) perifollicular discoloration. The diagnosis of
FPHL is made when two major criteria or one major plus two minor criteria are
present.
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Fig. 14.7 Trichotillomania
(scarring hair loss with hair
broken off at irregular
lengths with coincidental
pediculosis capitis)

Hemogram, ferritin and thyroid function tests should be done in all patients with
FPHL to rule out concomitant telogen effluvium due to iron deficiency disorder or
a thyroid disorder. FPHL has been found to be associated with hyperandrogenism.
Tests to rule out hyperandrogenism need to be done in patients with irregular men-
ses, hoarse voice, hirsutism, loss of libido and clitoromegaly.

14.2.1.6 Treatment

Treatment of FPHL involves counselling the patient about its tendency for lifelong
progression, with rates of progression being extremely variable, and ensuring com-
pliance to treatment.

Topical minoxidil is the most commonly used drug for the management of
FPHL. Minoxidil gets converted into minoxidil sulphate by the enzyme sulfotrans-
ferase present in the outer root sheath, leading to the opening of ATP-sensitive
potassium channels which increase calcium entry into the hair follicle and inhibit
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the epidermal growth factor (EGF)-induced inhibition of hair growth. Also, it
increases the expression of hepatocyte growth factor (HGF) mRNA, increasing
duration of the anagen growth phase. Minoxidil 2% lotion and 5% foam are FDA-
approved treatments for FPHL. One mL of minoxidil is to be applied on the dry
scalp twice a day. Patients should be counselled regarding the possibility of initial
hair fall at 4-6 weeks due to early telogen release. Effect starts to appear at 4 months
and the maximal response is noticed at | year. Side effects like irritation and hair
growth on the face are the common side effects. Hypertrichosis is seen in 4% of the
females and is reversible, reducing in 4-5 months. Contact dermatitis due to propyl-
ene glycol is also known to occur due to minoxidil. Minoxidil is contraindicated in
pregnant and lactating females.

Other topical therapies include melatonin 0.1%, topical ketoconazole and topi-
cal prostaglandins analogue with varying results.

Women who respond poorly to monotherapy or who have signs of hyperan-
drogenism can also be given systemic medications. 5 Alpha-reductase inhibitors
like finasteride and dutasteride have been tried in FPHL with varying efficacy. They
are not FDA-approved for use in women and contraindicated in pregnant women
and during lactation. Large scale studies on its efficacy for FPHL are limited.
Finasteride can be given at dose of 2.5-5 mg with varying results.

Spironolactone is a synthetic steroid which acts by blocking androgen receptors
and weakly inhibits androgen biosynthesis. It is given in doses of 50-300 mg/day. It
is the most commonly used anti-androgen for the treatment of FPHL and hirsutism.
Side effects include breast tenderness, menstrual irregularities and postmenopausal
bleeding. The rise in BP and serum potassium can be seen in patients with renal
failure.

Cyproterone acetate is an androgen receptor blocker. It also decreases the andro-
gen synthesis and decreased uptake of androgen. It has been tried in doses of
50-100 mg/day for the first 10 days of each menstrual cycle. The side effects of
cyproterone acetate are weight gain, breast tenderness, nausea and loss of libido.

Flutamide is a nonsteroidal anti-androgen which acts by inhibiting androgen
uptake and inhibiting the nuclear binding of androgen within the target tissue.

Low-dose oral minoxidil is not often used in treatment of FPHL. In a randomized
controlled trial, topical 0.75% adenosine containing lotion was found to increase the
growth of anagen hair and thick hair in patients with FPHL [18].

Hair transplantation is usually not required but has been tried in FPHL and is
successful in patients with limited hair loss and retain good hair density at donor
sites. Camouflage and wigs are an easy alternative. Camouflage involves adding
small fibers held in place electrostatically or dyeing the scalp the same color as the
hair to create the illusion of thick hair. Wigs can be worn over the top of the existing
hair and hairpieces can be interwoven with existing hair. Wig hair is made of acrylic
fiber which withstands wear and tear or natural fiber which looks better, is easier to
style and is long-lasting but more expensive.
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14.2.2 Telogen Effluvium

Telogen effluvium is the second most common cause of hair loss in females. It is
characterized by sudden onset diffuse shedding of approximately 100-1000 hair
per day.

14.2.2.1 Etiopathogenesis

Telogen effluvium is caused by an abnormality in the normal hair cycle, which is
triggered by numerous factors. Precipitating factors for telogen effluvium include
stress, trauma, post Covid-19, anorexia nervosa, pregnancy, drugs, thyroid diseases,
nutritional deficiency and acute febrile illness. There is a disbalance of TH1/TH2
cytokine balance during stress leading to change in hair parameters [19]. Also there
is an inflammation of the small papillary or peripapillary vessels due to circulating
immune complexes in patients with telogen effluvium secondary to SLE or post
febrile illness [20]. It occurs 2—6 weeks after the onset of high fever, and usually
lasts for at least 6 weeks. In about one-third of the cases, no triggering agent is
found. The cause for the same is the sudden premature conversion of all anagen hair
follicles into telogen hair leading to shedding of hair, after 3 months of the precipi-
tating event. Headington [21] has described five functional types of telogen
effluvium.

Immediate anagen release—Sudden damage of anagen hair due to chemotherapeu-
tic drugs leading to shedding of hair.

Delayed anagen release—It is seen in telogen gravidarum. During pregnancy, there
are high levels of estrogen which maintain the hair in anagen phase but at deliv-
ery, anagen hair turns into telogen, and after 2—4 months telogen hair is shed. It
lasts for 2 months or may be longer. It is seen in 20% of women and not neces-
sarily in all deliveries, but almost always after first delivery. This may be due to
the stress-induced arrest of mitosis which is maximum during first delivery.

Short anagen syndrome—This is seen in androgenic alopecia where there is short-
ening in duration of anagen phase and telogen effluvium precedes visible balding
of the scalp.

Immediate telogen release—This is seen after minoxidil therapy. Minoxidil stimu-
lates exogen hair to release before development of anagen phase, hence after
minoxidil therapy hair loss in noticed after 4-6 weeks.

Delayed telogen release—TIt occurs in animals with synchronous hair cycles during
shedding of winter coats. It occurs due to prolonged telogen phase followed by
transition to anagen phase.

However, there is a new classification given by Rebora et al. [22] to explain the
pathogenesis of telogen effluvium.
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14.2.2.1.1 Premature Teloptosis

It is similar to Headington’s immediate telogen release. The effects seen during
treatment with salicylic acid, retinoids and minoxidil can be explained by premature
teloptosis. Retinoids cause the disruption of desmosomes and hemidesmosomes
leading to detachment of keratinocyte and shedding. The shedding of hair after
4-6 weeks of minoxidil is due to the sudden release of telogen hair. It also supports
the seasonal correlation of telogen effluvium with autumn. The UV radiation in
previous summers caused cadherin disruption and shedding in autumn
2-3 months later.

14.2.2.1.2 Collective Teloptosis

It clubs Headington’s delayed anagen and telogen release. It is used to describe the
mechanism for hair loss seen in neonates, postpartum TE and hair loss due to non-
cytostatic drugs. The occipital hair in neonates is in the telogen phase at delivery;
hence, teloptosis (hair shedding) occurs 3 months after delivery, thus being respon-
sible for transient neonatal hair loss. Estrogen, minoxidil and finasteride cause col-
lective teloptosis on treatment cessation.

14.2.2.1.3 Premature Entry into Telogen Phase

This type may be equivalent to Headington’s immediate anagen release. Here there
is an anagen arrest usually due to an antimitotic insult. The hair loss depends on the
duration, intensity of insult, the phase of the hair cycle during which insult took
place and the preexisting hair disorder like Androgenetic alopecia. If the insult takes
place during the anagen phase (I-V) the hair shed would be dystrophic. If the hair
is in the near end of anagen phase (anagen VI), the hair will enter the telogen phase
and will be shed as telogen hair after 3 months. If the insult is massive and lasts long
enough, both the dystrophic and telogen type of hair loss will occur. It explains the
hair loss due to chemotherapeutic drugs, nutritional insufficiencies and lymphocyte
toxicity (autoimmune telogen effluvium). Autoimmune telogen effluvium is associ-
ated with thyroid diseases, Sjogren disease, inflammatory bowel disease and auto-
immune atrophic gastritis.

14.2.2.2 Bedside Tests

The hair pull test in these patients is positive, with more than 10% of the hair being
extracted from any part of the scalp. Hair trichogram shows more than 25% of the
hair are in the telogen stage in acute phase.
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14.2.2.3 Investigations

Investigations like hemogram, thyroid function tests, serum ferritin, vitamin B12
and vitamin D3 levels should be done to rule out the etiology of telogen effluvium.
Histopathology of acute forms is nonspecific but in chronic telogen effluvium, only
an increased telogen hair is detected.

Telogen effluvium may be acute or chronic when its duration exceeds 6 months.

14.2.2.3.1 Acute Telogen Effluvium

Acute TE is described as an acute-onset scalp hair loss occurring 2-3 months after
a triggering event. The functional mechanism of shedding in majority of these cases
is immediate anagen release. Majority of cases usually remit within a few months.

14.2.2.3.2  Chronic Telogen Effluvium (CTE)

CTE was described by David A. Whiting in 1996 [23]. It is idiopathic and seen in
females aged 30-60 years. Patients present with sudden-onset diffuse shedding of
hair enough to cause chunks of hair seen in the bathroom, brushes and combs. It is
chronic with intermittent episodes of improvement. Hair pull test is positive. Hair
wash test in which the total number of telogen hair and vellus hair shed is counted
after shampooing has been found to be useful in differentiating CTE with
FPHL. FPHL shows more than 10% of vellus hair (<3 cm) [23]. Various differenti-
ating features between FPHL and CTE are given in Table 14.2.

Trichodynia has been found to be associated in 20% of patients. It occurs in sites
where hairs are actually shedding and it may be regarded as a sign of severity of the
disorder and of the possibility that TE may continue further, often more than
3 months.

Table 14.2 Differentiating features between FPHL and chronic TE [24, 25]

FPHL Chronic TE
Distribution Central portion of scalp and preserved | Generalised
frontal hairline
Onset Gradual Abrupt
Appearance Hair thinning with wide midline part | Diffuse thinning
Hair shedding Minimal Prominent
Hair pull test Usually negative (positive in active Positive at all sites
patients at frontal region
Other history Family history + H/O previous major illness or stress
Scalp biopsy T:V <4 TV >7
Hair wash test | Vellus hair >10% Vellus hair <10%
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14.2.2.4 Chronic Diffuse Telogen Hair Loss

It refers to telogen hair shedding, longer than 6 months, secondary to a variety of
organic causes. Prominent causes include thyroid disorders, profound iron defi-
ciency anemia, acrodermatitis enteropathica, malnutrition and drug induced.

The treatment for the acute telogen effluvium is the removal of the underlying
cause. To find the cause it must be remembered that a lag of 3 months is present and
patients may come when the cause of TE ceases to be active. Topical corticosteroids
have been tried in patients with autoimmune telogen effluvium. There is no proven
role of vitamins or supplements for any form of telogen effluvium. A treatment of
CTE warrants ruling out other causes of CDTHL, including AGA, drug-induced
hair loss, hypo- and hyperthyroidism, and chronic diseases. The treatment options
for CTE are not many. Topical treatment which have effect on hair cycle can be tried.

14.2.3 Hirsutism

Hirsutism is defined as the growth of terminal hair in females in androgen-dependent
areas. It is characterized by the growth of coarse pigmented long hair on the face,
chest, abdomen, back and thighs. There are various causes for the same as men-
tioned in Table 14.2.

14.2.3.1 Severity Score

The severity of hirsutism is graded on the basis of modified Ferriman—Gallwey scor-
ing (mFG) system. Each body site is scored on the basis of the severity of hair
growth and all the scores are added to get the final score. mFG <8 is normal and >8
is considered hirsutism. mFG score 8-15 is considered mild hirsutism and score
>15 is considered moderate to severe hirsutism.

14.2.3.2 Investigations (Table 14.3)

In women with locally excessive hair growth with mFG <8, androgen levels need
not be measured [27]. However, in women with mFG >8; If sexual hair growth is
moderate to severe or there is clinical evidence suggestive of hyperandrogenic dis-
order, early morning serum total and free testosterone should be tested. Menstrual
irregularity, infertility, galactorrhea, central obesity, acanthosis nigricans, clitoro-
megaly and sudden onset or rapid progression of hirsutism are indicative of a hyper-
androgenic disorder. Further investigations corresponding to the etiology should be
done. If total testosterone is >200 ng/dL, the patient is evaluated for tumoral hirsut-
ism, ovarian hyperthecosis and HAIR-AN syndrome.
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Table 14.3 Causes of hirsutism with clinical features and investigations [26]

Cause Clinical features ‘ Investigations

Constitutional

Familial Facial with prolongation of Normal
preauricular implantation line

SAHA syndrome Hirsutism (central or Mild increase in

peripheral)

Acne

Intense seborrhea
FPHL
Oligomenorrhea or
polymenorrhea

DHEAS or test
testosterone normal

Endocrine organ based

Adrenal hirsutism

Congenital adrenal hyperplasia
(21 a hydroxylase deficiency), cushing
syndrome, adrenal tumors

Central hirsutism, virilization

1 17-OH progesterone
1t DHEAS
11 ACTH

Ovarian hirsutism

PCOS, ovarian hyperthecosis
syndrome, ovarian tumors

Lateral hirsutism, acne,
seborrhea, obesity, menstrual
disorders

1 Free testosterone
| SHBG
1 Estrone

Pituitary hirsutism

Prolactin secreting pituitary adenoma,
psychogenic drugs ectopic hormone
production (small cell lung cancer;
carcinoid tumor)

Amenorrhea, galactorrhea,
FPHL, acne, seborrhea, both
central and lateral hirsutism

1 Prolactin, 11 ACTH
(in SCC lung and
carcinoid tumor)

Drugs

Anabolic steroids

Hirsutism on lateral aspects of
the face and back

Elevated parent drug
or metabolite in blood,
urine or hair

14.2.3.3 Treatment

Treatment of hirsutism includes temporary modalities of hair epilating like waxing,
sugaring, tweezers, plucking. Hair depilatory creams are thioglycolates which dis-
rupt the disulphide bond in the hair, hence dissolving the hair. Side effects of the
depilatory creams are sulphurous odor and irritant dermatitis.

Eflornithine cream irreversibly inhibits ornithine decarboxylase, which catalyzes
the rate-limiting step for follicular polyamine synthesis. Effect starts to appear at
6—-8 weeks. Permanent hair reduction is defined as attaining at least 30% reduction
of terminal hair and sustaining this reduction for a period longer than complete
growth cycle of hair follicles (4—12 months), depending on the body site.

Photo-epilation and electrolysis of hair follicle are the permanent methods of
hair removal. Photo-epilation is preferred for women whose unwanted hair is
auburn, black, brown and electrolysis for white or blonde hair. Various lasers like
alexandrite, diode and ruby laser and Nd:YAG and IPL sources emitting
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wavelengths between 500-1200 nm are available for permanent hair reduction.
Precooling and paracooling is required during hair removal laser. Side effects of
lasers are erythema, hyperpigmentation, burn and paradoxical hypertrichosis.
Paradoxical hypertrichosis is mostly seen in patients with the Mediterranean or
Middle Eastern background on the neck and face. Women with hyperandrogenism
are at higher risk. Electrolysis involves electric current passing through fine wire
electrodes, which is manually inserted sequentially into individual hair follicles.
There are two techniques of electrolysis, the galvanic electrolysis technique and
thermolysis technique which use direct current and alternating current respectively
to target hair follicle. In women with hirsutism despite cosmetic hair removal meth-
ods, pharmacological therapy is desired. Women who are not seeking fertility
should be started on oral contraceptive pills. OCP reduces hyperandrogenism by
suppression of LH secretion, increasing SHBG by stimulating its hepatic produc-
tion, and decreasing binding of androgen to its receptor. OCP with lower androgen-
icity progestins like desogestrel and gestodene and androgen receptor antagonists
like drospirenone and cyproterone acetate are efficacious drugs. Antiandrogens like
spironolactone dose of 50-300 mg/day, finasteride 2-2.5 mg/day and flutamide
25-300 mg/day are added to OCPs if there is no response to OCPs after 6 months
of treatment. Due to their teratogenic potential, anti-androgens are not indicated in
females with childbearing potential. However, in women who are not sexually
active, have undergone permanent sterilization or are on long-acting reversible con-
traception, either OCPs or anti-androgen can be initiated as initial treatment.

14.2.4 Alopecia Areata

Alopecia areata is an autoimmune condition characterized by acute onset of well-
defined patches of noncicatricial hair loss on the scalp, beard and eyebrows.

14.2.4.1 Epidemiology

With a lifetime prevalence of 2%, it is found in 0.1-0.2% of the population at a
given time [28, 29]. All the ethnic groups and both the genders are equally affected.
70-80% of cases occur before the age of 40 years with around 48% of patients hav-
ing the onset of disease in the first to the second decade [30].

14.2.4.2 Predisposing Factors

AA has a genetic predisposition for certain MHC classes like HLA DQB1*0301
and HLA DRB1*1104. A family history of AA is found to be present in 10-42% of
patients. Genes encoding natural killer cell receptor D ligands and downstream
effectors of JAK pathway influence AA susceptibility.
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14.2.4.3 Pathogenesis

AA results from breakdown in immune privilege with assault on the follicle at the
level of the bulb by CD8 lymphocytes. The peribulbar lymphocytic infiltrate induces
hair follicle keratinocytes to undergo apoptosis that results in inhibition of cell divi-
sion within the hair matrix and shaft formation.

14.2.4.4 Clinical Features

Patients present with well defined, smooth, round to irregular patches of hair loss
(Figs. 14.8 and 14.9). Towards the periphery of the area of active hair loss, small
3—4 mm exclamation mark hair is seen. These are dystrophic hair with fractured tips
due to inhibition of cell division of hair matrix at the level of hair bulb. If there is
severe inhibition of cell division, there may be fracture of the hair shaft before emer-
gence from the scalp, which are called black dots. White hair are often spared and
hair are frequently white when they regrow.

Fig. 14.8 Patchy alopecia
areata in a female
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Fig. 14.9 Multiple patches
of alopecia areata in a
female

Marie Antoinette Syndromel/Thomas More Syndrome are conditions in which the
scalp hair suddenly turns white. This condition is actually an acute episode of dif-
fuse AA in which there is sudden whitening of hair due to preferential loss of pig-
mented hair. This condition has been named after Marie Antoinette, a French queen,
whose hair allegedly turned white the night before her last walk to the guillotine
during French revolution. Similarly Thomas More’s hair turned white overnight in
the Tower of London before his execution.

14.2.4.5 Variants of AA

There are different types of AA on the basis of severity, pattern and extent.
Based on extent

e Patchy (Figs. 14.8 and 14.9).

e Alopecia totalis (AT, whole scalp).
* Alopecia universalis (AU, all body hair affected).
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Based on morphology

* Ophiasis—It is the pattern in which the hair loss occurs in the shape of a wave at
the circumference of the head.

» Sisaipho—(ophiasis inversus) frontotemporoparietal region is affected with alo-
pecia and occipital band being normal.

* Reticular—AA in a net-like pattern.

e Perinevoid (around nevi) and linear are two other unusual variants of AA.

* Acute diffuse and total alopecia—Sato Kwawamura et al. described this sudden-
onset inflammatory non-cicatricial alopecia which has marked female predomi-
nance and is characterized by diffuse hair shedding without typical patches.

Based on prognosis (Ikeda’s classification)

* Ikeda type I (no disease association)—It accounts for 80% of the cases, presents
with single patches of alopecia in age between 20 and 40 years with single patch
lasting less than 6 months and infrequent development to AT in less than
10% cases.

e Tkeda type II (associated with atopic disease)—accounts for 10% of the cases,
presents with multiple patches of alopecia, reticular alopecia or ophiasis, present
before 20 years of age with each patch last for more than 1 year and frequent
development to AT in 75% cases.

e Ikeda type II-(prehypertensive type)—accounts for 5% of the cases. It presents
with the reticular type of alopecia areata, usually in young adults from families
with arterial hypertension. They develop into alopecia totalis in 40% of the cases.

e Ikeda type I'V (associated with autoimmune endocrinopathy)—accounts for 5%
of the cases. It affects people aged more than 40 years and has a chronic course.

Nail involvement has been found to be present in 2—44% of AA cases, with chil-
dren more affected (40%) than adults (20%). Findings are geometrical nail pitting,
sandpaper-like trachyonychia, punctate leukonychia, red lunula, thinning, Beau’s
line and onychomadesis. The nail changes may persist after the resolution of alope-
cia areata as 20 nail dystrophy. The nail changes may precede the onset of alopecia
areata when it is termed as alopecia areata unguium.

14.2.4.6 Associations

Various conditions have been found associated with alopecia areata. Autoimmune
diseases like autoimmune thyroid disease, vitiligo, pernicious anemia, celiac dis-
ease and lupus erythematosus have been found to be associated with alopecia areata.
The risk of atopic dermatitis was high in children less than 10 years. AA is rarely
associated with autoimmune polyendocrinopathy—candidiasis—ectodermal dystro-
phy (APECED) syndrome. It occurs due to mutation in the AIRE gene. It is charac-
terized by the presence of two out of these disorders: Addison’s disease,
mucocutaneous candidiasis and hypoparathyroidism. Other features that can be
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seen in APECED syndrome are chronic atrophic gastritis with pernicious anemia,
hypogonadism, alopecia areata, autoimmune hepatitis and vitiligo. AA has also
been found to be seen in patients on anti-TNF-alpha therapy. It has also been found
to be associated with psychiatric disorders like major depression, generalized anxi-
ety disorder, social phobia and paranoid disorder.

14.2.4.7 Investigations

Dermoscopy of alopecia areata is very characteristic (Fig. 14.10). Histopathology
can also be done in doubtful cases.

14.2.4.8 Differential Diagnosis

The differential diagnosis of alopecia areata is patchy hair loss in syphilis and lupus
erythematosus. Hence antinuclear antibody test and rapid plasma reagin test should
be done in patients where other clinical findings support these diagnoses. Tinea
capitis (black dot) and trichotillomania are other differential diagnoses of AA.

Fig. 14.10 Trichoscopic
findings in alopecia
areata—black dot (red
arrow), tulip hair (blue
arrow), exclamation hair
(white arrow)
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14.2.4.9 Treatment

Management of alopecia areata is based on the age group of the patient and surface
area involved. Various topical agents like topical minoxidil, topical corticosteroids,
calcineurin inhibitors and contact immunotherapy are used to manage alope-
cia areata.

Intralesional corticosteroid (ILC) in the concentration of 2.5 mg/mL (eyebrow
and beard) and 5-10 mg/mL (scalp) given by jet injector or insulin syringe at
4-6 weeks interval is the best modality for patches in adults if the SALT score is less
than 30%. The response to intralesional corticosteroids develops at 4-8 weeks. The
intralesional steroids are given for a maximum of 6 months. If there is no response
at 6 months, insufficiency of steroid receptors is considered. ILC are not to be used
in children less than 6 years while in adolescents, ILC or topical corticosteroids can
be used.

Topical corticosteroids can be prescribed as first-line topical treatment (alone or
in combination) to treat scalp, eyebrow, or beard AA, mostly employed in young
children.

In scalp AA, a potent topical corticosteroid should be applied daily for at least
6—12 weeks and, at most, 3—6 months.

Topical calcineurin inhibitors can be applied to treat scalp, eyebrow, or beard AA
but should not be considered the first-line topical treatment, alone or in combina-
tion, for beard AA.

Topical prostaglandin analogues (e.g., bimatoprost or latanoprost) can be pre-
scribed as first-line topical treatment (alone or in combination) to treat eyelash
AA. It can be prescribed in conjunction with other topical or systemic agents, but it
does not need to be used for all patients with AA.

Acute and widespread AA (>30%) are best treated with systemic corticosteroid
therapy. Sharma proposed 300 mg oral prednisolone pulses at 4 weeks interval for
4 doses or till hair growth is observed [31]. Betamethasone oral pulse in the dose of
5 mg/kg on two consecutive days for a total duration of 12 weeks is found to be
effective in alopecia areata [32]. Intravenous methylprednisolone at dose 500 mg
once or 250 mg twice a day on three consecutive days every month has been found
to be effective in extensive AA.

Topical immunotherapy with allergic contact sensitizers like diphenylcyclopro-
penone (DPCP) and squaric acid dibutyl ester (SABDE) has been effective in
AA. These drugs modulate the T cell-mediated mechanisms responsible for AA and
counteract the proinflammatory cytokines such as TNF-alpha, IL-10 and TGF-beta.
SABDE is more effective than DPCP and has fewer side effects. However, DPCP is
more stable in acetone and cheaper than SABDE. Dinitrochlorobenzene is muta-
genic hence not commonly used. The extent of hair loss before therapy is the most
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important predictor before effective treatment for DPCP. The remission rates with
DPCP for multilocular AA were 43.8%, subtotal AA and ophiasis 33.3% and AT/
AU 21.4%. Poor compliance, cumbersome to use, side effects, high cost and poor
accessibility are major drawbacks of contact immunotherapy limiting its use.

Various immunosuppressive drugs like cyclosporine, methotrexate have been
tried in reducing the activity of alopecia areata. Cyclosporine inhibits the activation
of helper T cells pathogenic in AA and found to have regrowth at second to fourth
week at a dose of 6 mg/kg/day for 12 weeks [33].

Newer drugs including JAK-STAT inhibitors like Tofacitinib and Ruxolitinib
have been found to be effective in AA. In a study of 13 adolescents treated with
tofacitinib, 9 patients had a significant hair growth of 93% at 6.5 months [34].
Intralesional PRP has also been tried in alopecia areata and found to increase hair
growth [35]. The treatment algorithm for the management of alopecia areata is
given in Fig. 14.10 [36].

14.2.4.10 Prognosis

Severe alopecia (AT/AU), presence of nail disease, young age at disease onset, pres-
ence of family history of alopecia areata, atopy, association with other autoimmune
disease, ophiasis, and disease duration of more than 1 year suggest poor prognosis
of disease. Spontaneous remission is seen in 30-50% patchy AA within the first
6—12 months of disease onset and 66% of patients show complete regrowth of hair
within 5 years. The risk of relapse is 85% after 20 years. However, only 22.5% of
AT will go into partial remission and 2.5% will go into complete remission. Five to
ten percent of patchy AA progresses to AT/AU.

14.2.5 Lichen Planopilaris

Lichen planopilaris is among the most commonly diagnosed causes of scarring
alopecia.

14.2.5.1 Epidemiology

It is seen commonly in the third—fourth decade of life. LPP is more common in
females than males, with a ratio varying from 1:8 to 9:1.
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14.2.5.2 Pathogenesis

It is an autoimmune disease in which T lymphocytes target the follicular antigen
with the destruction of hair follicle stem cells. Recent studies suggested the role of
PPAR —Gamma in the destruction of the pilosebaceous unit [37]. PPAR-gamma is
decreased in LPP which leads to aberrant lipid metabolism in sebaceous gland lead-
ing to accumulation of toxic lipids which develop an inflammatory response and
further scarring.

14.2.5.3 Clinical Features

Patients presents with patches of cicatricial alopecia (see Table 14.1). Cutaneous
lesions of LP can be seen in 40% of the patients.

14.2.5.4 Investigations

See Table 14.1.

14.2.5.5 Treatment

Treatment options include findings based on case series or studies. Ultrapotent
Topical and intralesional steroids are first-line therapy for active LPP. It is used
twice daily for the first month, followed by a once-daily application for 3 months
then every other day for 3 more months [38]. Systemic steroids at a dose of 1 mg/kg/
day for 15 days tapered over 4 months is the second-line treatment in active cases
but it has a high relapse rate of 80%. The can be used as monotherapy or in associa-
tion with other topical and or systemic therapies. In extensive involvement, sys-
temic steroids hydroxychloroquine, methotrexate and cyclosporine have been
shown to be effective in Lichen planopilaris. Hydroxychloroquine 200 mg twice
daily is the first-line systemic agent which may be switched to cyclosporine if mani-
festations continue after 3—4 months. In a RCT hydroxychloroquine 400 mg daily
versus methotrexate at a dose of 15 mg weekly administered for 6 months in refrac-
tory LPP, there was a higher efficacy of Methotrexate over at 6 months than HCQ
[39]. There was an improvement in perifollicular erythema, perifollicular scaling
and follicular keratosis. The response rate to monotherapy to HCQ is 51% while
methotrexate is 87.5%. In a retrospective study, mycophenolate mofetil at a dose of
0.5 mg twice weekly for 4 weeks and then 1 g twice daily for at least 20 weeks
showed a complete response in 5 patients with 85% reduction in lichen planopilaris
area index score [40]. Other agents tried in LPP are pioglitazone, griseofulvin, oral
tetracyclines, retinoids and thalidomide with varying success.
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There are two main clinical variants, viz. frontal fibrosing alopecia and Graham
Little-Piccardi-Lasseur syndrome. Frontal fibrosing alopecia is seen in postmeno-
pausal females. There can be eyebrow involvement in 73% and body hair has been
found to be lost in 25% of patients. Topical steroids, calcineurin inhibitors, doxycy-
cline, finasteride hydroxychloroquine, mycophenolate mofetil and UVB have also
been used with disappointing results.

14.3 Hair Loss in Lupus Erythematosus

Lupus erythematosus (LE) is an important cause of hair loss in females. Hair loss is
seen in about 50% of patients of SLE at some point in time. The hair loss in lupus
can be specific (in which interface dermatitis is seen). This includes acute, subacute,
discoid, tumid lupus erythematosus. Acute LE is characterized by patchy type of
alopecia. Subacute LE manifests as polycyclic, annular or psoriasiform plaques
with thick adherent scale resulting in patchy hair loss. Noninflammatory patches of
alopecia are seen in tumid LE. Discoid LE in early stage is characterized by well-
defined patches of alopecia with erythematous to violaceous surface follicular pug-
ging, telangiectasia and scaling may be present. In late stages, dyspigmentation,
follicular plugging and atrophic scarring is seen. DLE accounts for 30-40% of scar-
ring alopecia [41]. DLE affects the scalp in 30-50% of patients and out of that 60%
of the patients develop permanent and reversible hair loss. The age of onset is
20-40 years and is more prevalent in African American. Treatment of DLE includes
photoprotection, broad-spectrum sunscreen, topical steroids lotion and topical cal-
cineurin inhibitors. Systemic agents like hydroxychloroquine, chloroquine, acitre-
tin, clofazimine and rituximab have also been tried. A patchy type of alopecia is
seen in 14-50% of the patients of LE (Fig. 14.11) [42]. They can occur before,
during or after the diagnosis of SLE. These patches have some degree of erythema
and dermoscopic may show hypopigmentation and vessel changes. HPE shows
atrophy of epidermis, hyperkeratosis, interface dermatitis and pigment inconti-
nence. It responds to immunosuppressive therapy of LE.

Lupus nonspecific alopecia includes lupus hair and alopecia areata. Lupus hair
are dry, fragile short hair on the frontal hairline seen in 5-30% of women with active
phase of lupus and improves after LE flare subside. These occur as postulated due
to hair shaft breakage and retarded hair growth. AA in SLE may show deep dermal
mucin in histopathology and it has an unpredictable course. Telogen effluvium and
anagen effluvium is also seen in lupus. Anagen effluvium occurs approximately
7 days. It may occur due to drugs like cyclophosphamide or methotrexate used in
LE and flares of LE can cause rapidly dividing matrix cells to shut down during the
active phase.



14 Hair Disorders in Females 317
Fig. 14.11 Patchy ‘;}i I /,' i
alopecia in a patient of b -’

systemic lupus . .
erythematosus

.

14.3.1 Pseudopelade of Brocq

Pseudopelade of Brocq is an idiopathic, chronic, slowly progressive patchy cicatri-
cial alopecia.

14.3.1.1 Epidemiology

It is seen in women over 40 years of age.

14.3.1.2 Etiopathogenesis

The etiology and pathogenesis is not known.
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14.3.1.3 Clinical Features and Investigations

See Table 14.1.

14.3.1.4 Diagnostic Criteria

Braun-Falco (1986) proposed the following clinical and histological criteria.

Clinical criteria

 Irregular and confluent patches of hair loss.

e Moderate atrophy (late stage).

e Mild redness around hair follicles (early stage).
e Female predominance (3:1).

* A long course of more than 2 years.

e Slow progression.

* Spontaneous termination possible.

Histological criteria

* No marked inflammation.

* No widespread scarring.

* No significant plugging of hair follicles.
* No sebaceous glands.

* Normal epidermis.

* Fibrotic streamers in dermis.

Immunohistochemistry
e Negative.

14.3.1.5 Prognosis

The course is the variable and alopecia is irreversible.

14.3.1.6 Treatment

No treatment stopped the progression. Autografting from nonscarred areas and sur-
gical expansion can be done in severe cases.

14.3.2 Trichotillomania

Trichotillomania is characterized by a repetitive compulsive habit of pulling one’s
hair. Trichotillomania is listed in the Diagnostic and Statistical Manual of Mental
Disorders—Fifth Edition (DSM-V) as an obsessive-compulsive and related
disorders.
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14.3.2.1 Diagnostic Criteria for Trichotillomania

1. The individual pulls their hair out on a recurrent basis, which results in hair loss.

2. Repeated attempts have been made to reduce or stop the hair pulling altogether.

3. The hair pulling causes significant distress or impairment in areas of occupa-
tional, social or other regions of functioning.

4. The hair pulling cannot be better attributed to another medical condition.

5. The hair pulling cannot be better explained as a symptom of another mental
disorder.

14.3.2.2 Epidemiology

It is more commonly seen in adolescent females with the female:male ratio being
7:1. In childhood, young males are more commonly affected. It is a habit similar to
thumb-sucking and nail-biting in children.

14.3.2.3 Clinical Features

The skin overlying the scalp is normal and hair is never completely lost within [1]
the affected area, unlike alopecia areata (Table 14.1).

14.3.2.4 Investigations (Table 14.1)

Sometimes patients rarely present with Rapunzel syndrome. These patients present
with nausea, abdominal pain, vomiting, obstruction with a hairball (trichobezoar)
and intestinal perforation. Patients with insight should be referred to a psychiatrist
or clinical psychologist.

Treatment of trichotillomania involves counselling, aimed at habit reversal along
with pharmacotherapy using clomipramine or selective serotonin receptor inhibitors.

14.3.3 Traction Alopecia
14.3.3.1 Epidemiology and Pathogenesis

Traction alopecia is common in women of African origin due to curved hair follicle
and cultural hairdressing practices prevalent there. The axial symmetry and helical
shape give rise to geometric points of weakness making African hair more prone to
breaking and tight hairstyles add the mechanical trauma to the hair shaft. Tight
buns, ponytail hair extension and tight braids are highest risk hairstyles. Chemical
relaxation of the hair through interruption of the disulphide bonds weakens the hair
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shaft adds to a higher predisposition to TA. The mechanical damage induces inflam-
matory response which presents as perifollicular erythema with pustules and or pap-
ules in areas of friction. Chronic and repeated traction causes follicular damage and
hair loss.

14.3.3.2 Clinical Features and Investigations

See Table 14.1.

14.3.3.3 Treatment

The main treatment is the relief of traction by loosening traumatic hairstyles, avoid-
ing chemical and thermal treatment. Initial treatment includes the use of topical and
intralesional corticosteroids and oral and topical antibiotics as anti-inflammatory
agents. Minoxidil has also been tried in late stages. In advanced cases with scarring
hair transplantation with techniques like punch grafting with rotation flaps, micro
(1-2 follicular unit grafts) and mini (3—4 follicular unit grafts) grafting have been
documented [43, 44].

14.3.4 Central Centrifugal Cicatricial Alopecia

14.3.4.1 Epidemiology

Central centrifugal cicatricial alopecia, also called hot comb alopecia, is seen com-
monly in women of African ethnicity. The female to male ratio is 3.

14.3.4.2 Pathogenesis

The condition has a multifactorial etiology involving both genetic and environmen-
tal causes. The traumatic hair practices in the African women predispose to this
condition. It is called follicular degeneration syndrome due to premature degenera-
tion of the inner root sheath.

14.3.4.3 Clinical Features and Investigations

See Table 14.1.
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14.3.4.4 Treatment

Patients are advised to do minimal hair styling and grooming. Potent topical ste-
roids may arrest progression and doxycycline or minocycline is useful in inflamma-
tory cases with pustules. Minoxidil has been tried in these patients due to its
similarity with FPHL.

14.4 Hair Shaft Disorders

Some hair shaft disorders present with increased hair breakage due to increased hair
fragility. Monilethrix is a condition in which scalp hair is beaded along with follicu-
lar keratoses on the nape of neck and occiput. In Pili Torti hair is flattened and at
irregular intervals completely rotated through 180° around their long axis. Netherton
syndrome is an autosomal recessive disorder characterized by a triad of ichthyosis
linearis circumflexa, atopy and trichorrhexis invaginata. Trichorrhexis invaginata
involves the invagination of the distal part of the hair into the proximal portion
appearing as bamboo hair. Trichorrhexis nodosa occurs in response to the hair shaft
injury. It is an extreme form of withering. It occurs due to hairdressing procedures,
shampooing, brushing. Congenital metabolic diseases like argininosuccinic acid-
uria, biotinidase deficiency and trichohepato-enteric syndrome can develop trichor-
rhexis nodosa. Trichothiodystrophy is characterized by hair shaft abnormalities due
to decreased sulphur content along with lamellar ichthyosis, nail dystrophy and
mental retardation and skin fragility. Polarizing light microscopy shows tiger tail
appearance due to alternating dark and light bands.

Hair shaft disorders without increased fragility include pili annulati, uncombable
hair syndrome, loose anagen hair syndrome, trichostasis spinulosa and Pili multi-
gemini. Pili annulati is a normal incidental finding characterized by alternate dark
and light bands due to split in the hair cortex. Woolly hair is tightly coiled hair
associated with twists and grooves. They are common in Africans, found to be asso-
ciated with congenital disorders like Naxos syndrome and Carvajal syndrome.
Woolly hair nevus can present as can be localized patch of woolly hair along with
congenital melanocytic nevus. Uncombable hair syndrome presents at 6 months to
12 years of age with silver coloured hair with a disorderly appearance. On light
microscopy, the shaft has a three-dimensional aspect hence known as Pili trianguli
et canaliculi. It is found to be associated with Neurofibromatosis and valproate ther-
apy. Loose anagen syndrome is prevalent in children of 2-6 years of age, more
commonly seen in females. It may present with decreased hair density, unruly hair
or increased hair shedding. It occurs due to premature keratinization of the inner
root sheath. Hair pull test is positive with Trichogram showing floppy sock appear-
ance due to roughened cuticle, misshapen anagen bulbs and long tapered twisted
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hair. It may resolve spontaneously. Minoxidil has been tried in many cases with
variable results. Trichostasis spinulosa presents as vellus telogen hair on the face,
trunk, limbs, interscapular area and found to be associated with the application of
minoxidil and steroids, syringoma, epidermal inclusion cyst and chronic renal 