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10.1	 �Introduction

Chlamydial infection is a major public health con-
cern globally [1]. The World Health Organization 
(WHO) estimated the global prevalence of several 
sexually transmitted infections (STIs) among indi-
viduals aged 15–49 years every 5 years. The study 
presented a pooled prevalence for chlamydia 
worldwide in 2012 of 4.2% (95% UI: 3.7–4.7%) in 
women, with regional values ranging from 1.8% to 
7.6%, and 2.7% (95% UI: 2.0–3.6%) in men, with 
regional values that ranged from 1.3% to 5.2%. 
Regions of the Americas and Western Pacific were 
the most affected areas [2].

Chlamydia is the most frequently reported 
infectious disease in the USA [3] and its estimated 
prevalence in Europe is statistically consistent 
with findings in other high income countries [4], 
despite the fact that most population based studies 
are considered at risk of participation bias [5].

The main risk factors for acquisition of C. tra-
chomatis infection are young age (individuals 
aged <25  years tend to have the highest preva-
lence of the infection) and behavioural factors 
such as prior C. trachomatis infection, inconsis-
tent condom use, and new or multiple partners 
per year. A consistent association was found 
between socioeconomic disadvantage, race, eth-
nicity, residence in deprived areas, and chlamydia 
infection, due to lack of access to screening pro-
grammes, awareness on safe sex and condom 
use, and higher prevalence of substance use [6].

A statistically significant difference in preva-
lence between the two sexes is reported. In 2016, 
case rate in females was about two times the one 
in males, most probably due to the larger number 
of women screened for this infection. The 
increasing use of urinary highly sensitive nucleic 
acid amplification tests (NAATs) shows a larger 
number of men infected, even though many men 
are still not receiving a diagnosis of chlamydia or 
being reported [7]. Different studies demon-
strated that >53% of couples in which at least one 
partner had chlamydia were concordant for the 
infection and that the concordance correlated 
with higher bacterial loads [8, 9].
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Men who have sex with men are considered at 
high risk for STI.  In 2016, the median site-
specific prevalence of urogenital C. trachomatis 
among MSM tested at select STI clinics in the 
USA was 6% (range by site: 3–15%) [7].

Coinfections with C. trachomatis and other 
urogenital sexually transmitted pathogens have 
frequently been reported among high-risk men 
and women, especially Neisseria gonorrhoeae, 
Trichomoniasis, Mycoplasma genitalium, and 
HIV. Recent studies exhibited a possible role of 
C. trachomatis in enhancing the malignant poten-
tial of HPV, through the instauration of a chronic 
inflammatory environment [10, 11].

As asymptomatic infection is common among 
both men and women and immunity is short-
lived, reinfection or persistent infection is also 
common.

10.2	 �Clinical Manifestations 
of Chlamydia trachomatis 
Infections

Chlamydia is known as a “silent” infection 
because most infected people are asymptomatic 
and lack abnormal physical examination find-
ings. Estimates of the proportion of chlamydia-
infected people who develop symptoms vary by 
setting and study methodology; two published 
studies that incorporated modelling techniques to 
address limitations of point prevalence surveys 
estimated that only about 10% of men and 5–30% 
of women with laboratory-confirmed chlamydial 
infection develop symptoms.

10.2.1	 �Clinical Syndromes in Women

10.2.1.1	 �Cervicitis
In women, the bacteria initially infect the cervix, 
where the infection may cause signs and symp-
toms of cervicitis such as:

•	 Purulent or mucopurulent vaginal discharge 
and/or

•	 Intermenstrual vaginal bleeding
•	 Post-coital bleeding

•	 Dyspareunia
•	 Vulvovaginal irritation
•	 Dysuria, urinary frequency

10.2.1.2	 �Urinary Symptoms
They are generally due to concomitant urethral 
infection, which occurs in approximately 15% of 
women with cervical chlamydia infection.

•	 Dysuria
•	 Urinary frequency

10.2.1.3	 �Pelvic Inflammatory  
Disease (PID)

Infection can spread from the cervix to the upper 
reproductive tract (i.e., uterus, fallopian tubes), 
causing pelvic inflammatory disease (PID), 
which encompasses a wide spectrum of clinical 
presentations.

•	 Lower abdominal pain is the cardinal symptom.

The abdominal or pelvic pain is usually bilat-
eral and rarely of more than 2  weeks’ duration 
[7]. The character of the pain is variable, and in 
some cases, may be quite subtle. The recent onset 
of pain that worsens during coitus or with jarring 
movement may be the only presenting symptom 
of PID. The onset of pain during or shortly after 
menses is particularly suggestive. On bimanual 
pelvic examination, physical examination, cervi-
cal motion tenderness or uterine tenderness or 
adnexal tenderness is the defining characteristic 
of acute symptomatic PID.

PID diagnostic criteria per CDC guidelines (2015)
Minimal 
criteriaa

Cervical motion tenderness
Uterine tenderness
Adnexal tenderness

Additional 
criteriab

Oral temperature greater than 101 °F 
(38.3 °C)
Abnormal cervical mucopurulent 
discharge or cervical friability
Abundant white blood cells on 
microscopic evaluation of vaginal fluid
Elevated erythrocyte sedimentation rate
Elevated C-reactive protein
Laboratory documentation of cervical 
infection with N. gonorrhoeae or C. 
trachomatis
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PID diagnostic criteria per CDC guidelines (2015)
Specific 
criteriac

Endometrial biopsy with histopathologic 
evidence of endometritis
Transvaginal ultrasound or magnetic 
resonance imaging showing thickened, 
fluid-filled tubes with or without free 
pelvic fluid or tubo-ovarian complex,  
or Doppler studies suggesting pelvic 
infection
Laparoscopic findings consistent with PID

CDC US Centers for Disease Control and Prevention, PID 
pelvic inflammatory disease
aInitiate treatment if one or more of these criteria  
are met
bIn addition to one or more minimal criteria, one or more 
of the additional criteria increases specificity of the diag-
nosis of PID
cOne or more of these criteria provides the most specific 
diagnosis of PID

10.2.1.4	 �Perihepatitis  
(Fitz-Hugh–Curtis 
Syndrome)

Fitz-Hugh–Curtis syndrome is a rare disorder 
that occurs almost exclusively in women. It is 
characterized by inflammation of the membrane 
lining the stomach (peritoneum) and the tissues 
surrounding the liver (perihepatitis).

The syndrome is characterized by the onset 
of sudden, severe pain in the upper right area of 
the abdomen. Pain may spread to additional 
areas including the right shoulder and the inside 
of the right arm. Movement often increases 
pain. The upper right area may be extremely 
tender.

Additional symptoms may occur in some 
cases including fever, chills, night sweats, vomit-
ing, and nausea. Some affected individuals may 
develop headaches, hiccupping, and a general 
feeling of poor health (malaise).

The pathogenesis of this entity is not fully 
understood but may involve either direct exten-
sion of infected material from the cul-de-sac 
through the peritoneum and/or lymphatics, or 
an immunologically mediated mechanism.

On laparoscopy or visual inspection, perihep-
atitis manifests as a patchy purulent and fibrinous 
exudate (“violin string” adhesions), most promi-
nently affecting the anterior surfaces of the liver 
(not the liver parenchyma).

10.2.1.5	 �Tubo-Ovarian Abscess (TOA)
Tubo-ovarian abscess is usually a complication 
of PID. It is an inflammatory mass involving the 
fallopian tube, ovary, and, occasionally, other 
adjacent pelvic organs (e.g., bowel, bladder). 
This may manifest as a tubo-ovarian complex (an 
agglutination of those structures) or a collection 
of pus (tubo-ovarian abscess). These abscesses 
are found most commonly in reproductive age 
women and typically result from upper genital 
tract infection.

The classic presentation is the same as for PID 
alone, including acute lower abdominal pain, 
fever, chills, and vaginal discharge.

However, some cases of TOA differ from the 
classic scenario. Fever is not present in all 
patients and some patients report only low grade 
nocturnal fevers or chills. Also, not all women 
present in an acute fashion. These variations in 
clinical presentation were illustrated in one of the 
largest series of women with TOA (n = 175) [11]. 
As many as 40% of patients were afebrile upon 
presentation; 25% complained of chronic rather 
than acute abdominal pain; and 23% had normal 
white blood cell counts.

10.2.2	 �Clinical Syndromes in Men

10.2.2.1	 �Urethritis
C. trachomatis is the most common cause of non-
gonococcal urethritis in men. The proportion of 
cases that are asymptomatic vary by population 
and range from 40 to 96% [12–14]. When men do 
have symptoms, they typically present with a 
mucoid or watery urethral discharge, and dysuria 
is often a prominent complaint. The discharge is 
often clear and only seen upon milking the urethra. 
Sometimes the discharge is so scant that men only 
notice stained undergarments in the morning.

10.2.2.2	 �Epididymitis
Inflammation of the epididymis is known as 
epididymitis. C. trachomatis is one of the most 
frequent pathogens in epididymitis among 
sexually active men <35  years of age, along 
with N. gonorrhoeae.
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Men with acute epididymitis typically have:

•	 unilateral testicular pain and tenderness
•	 hydrocele
•	 palpable swelling of the epididymis.

On physical examination, the affected testis 
has a normal vertical lie; the scrotum may be red 
and parchment-like (although this is an uncom-
mon finding); scrotal oedema is present in at least 
50% of cases. Sometimes an inflammatory nod-
ule is felt with an otherwise soft, nontender epi-
didymis. In contrast to patients with testicular 
torsion, patients with epididymitis usually have a 
normal cremasteric reflex (if they have one under 
normal conditions). Patients with epididymitis 
may experience pain relief with elevation of the 
testis (Prehn sign), but this is not a reliable marker 
for epididymitis.

10.2.2.3	 �Prostatitis
C. trachomatis may be an aetiology in some 
cases of chronic prostatitis, although this attribu-
tion remains highly speculative. Symptoms in 
these men included:

•	 dysuria
•	 urinary dysfunction
•	 pain with ejaculation
•	 pelvic pain.

10.2.2.4	 �Proctitis
Chlamydial proctitis, defined as inflammation of 
the distal rectal mucosa, occurs primarily in men 
who have sex with men (MSM) who engage in 
receptive anal intercourse.

The clinical presentation of chlamydial procti-
tis depends on the infecting chlamydial serovars.

The L1, L2, and L3 serovars of C. trachomatis 
cause the disease known as lymphogranuloma 
venereum (LGV), which can present as anorectal 
disease and has been reported in outbreaks among 
European and North American MSM, particu-
larly those who are HIV-infected [15].

Symptoms occur in the vast majority of cases. 
These include:

•	 anorectal pain
•	 discharge
•	 tenesmus
•	 rectal bleeding
•	 constipation

Systemic symptoms of fever and malaise are 
also often present. Left untreated, rectal infection 
with the L1, L2, and L3 serovars can lead to rec-
tal fistulae and strictures.

The non-LGV serovars that cause genital 
infection (serovars D through K) can also cause 
infection of the rectum, particularly in MSM, but 
in contrast to LGV, these infections are usually 
asymptomatic.

10.2.2.5	 �Reactive Arthritis/Reactive 
Arthritis Triad (RAT)

Approximately 1% of men with urethritis 
develop reactive arthritis, and approximately 
one-third of these patients have the complete 
reactive arthritis triad (RAT) formerly referred 
to as Reiter syndrome (arthritis, uveitis, and 
urethritis).

Patients with reactive arthritis typically pres-
ent with an asymmetric oligoarthritis, usually 
1–4 weeks following the inciting infection. The 
several types of clinical manifestations of reac-
tive arthritis include:

•	 Symptoms of preceding enteric or genitouri-
nary infection (diarrhoea or urethritis)

•	 Musculoskeletal signs and symptoms:
–– Arthritis: acute-onset asymmetric oligoar-

thritis, often affecting the lower extremities
–– Enthesitis: inflammation around the 

enthesis (site of insertion of ligaments, 
tendons, joint capsule, or fascia to bone). 
Common sites of heel involvement are at 
the insertions of the Achilles tendon and 
of the plantar fascia on the calcaneus. 
Pain, swelling, and local tenderness are 
suggestive clinical features. Estimates of 
the frequency of enthesitis in patients with 
reactive arthritis have ranged from  
20 to 90%
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•	 Extraarticular signs and symptoms
–– Conjunctivitis,
–– Genitourinary tract symptoms, such as dys-

uria, pelvic pain, urethritis, prostatitis
–– Oral lesions, including mucosal ulcers
–– Cutaneous eruptions and other skin 

changes, such as keratoderma blennorrhag-
ica (hyperkeratotic skin lesions on soles 
and palms) and erythema nodosum

–– Nail changes that resemble those seen in 
psoriasis

–– Genital lesions such as circinate balanitis
–– Cardiac manifestations, which are uncom-

mon, include valve disease, particularly 
aortic insufficiency, with greater chronicity 
of illness. Pericarditis has been reported 
very rarely.

10.3	 �Screening in Adult Men 
and Women

Detecting chlamydial infections among asymp-
tomatic individuals is an important public health 
tool. Its main rationale is to identify and treat the 
infection to avoid complications, particularly in 
women, and to prevent transmission and reinfec-
tion among sex partners.

Women: As CT shows its highest prevalence 
in young women, an annual screening of all sexu-
ally active women aged <25  years is recom-
mended, as well as screening of all women with 
behavioural risk factors such as new or multiple 
sex partners, a sex partner with concurrent part-
ners, or a sex partner who has a sexually trans-
mitted infection. The main advantage of 
chlamydia screening programs is to reduce the 
rates of PID in women [16], whereas their effect 
on prevalence in the general population is uncer-
tain [17].

Modern approach to women screening for 
chlamydia includes endocervical or vaginal 
swabs or first-catch urine samples. Nucleic acid 
amplification tests (NAAT), specific for nucleic 
acid (DNA or RNA), are considered the gold 
standard for the detection of C. trachomatis 
because of their high sensitiveness, specificity, 
and speed, thus replacing less-sensitive methods, 

such as isolation in cell culture or identification 
by direct fluorescence assays (DFA) [4, 18]. 
Serologic tests that detect a systemic immune 
response to infection are not recommended 
because of the lack of precision for the detection 
of an active infection. The test can be run on 
endocervical swabs collected during a vaginal 
speculum examination or on vaginal swabs or 
urine samples. The CDC considers vaginal swab 
to be the preferred specimen type for its efficacy 
and ease of collection [19]. A recent review on 
ten studies involving 10,479 participants showed 
that home-based specimen collection can be a 
valid alternative to clinic-based collection, 
encouraging more people to be tested and reduc-
ing costs, discomfort, and time of a clinical con-
sultation [20]. A first-catch urine specimen is also 
acceptable but less sensitive.

According to CDC guidelines, a routine 
screening for chlamydia should be offered at the 
first prenatal visit to all pregnant women aged 
<25  years at increased risk. Retest during the 
third trimester is supposed to prevent maternal 
postnatal complications and neonatal infection. 
Positive women should undergo NAAT 
3–4  weeks after treatment to assess eradication 
and be retested within 3 months [3].

Screening for chlamydia in the rectum and 
pharynx with the use of laboratory validated 
assays can be considered in persons who are at 
risk for infection at those sites, even if no defini-
tive data on the group of women to screen or the 
harm of infection in these sites are available [21].

Men: Targeted chlamydia screening in men 
aims to reduce infection, reinfection, and trans-
mission among sex partners and should only be 
considered when prevalence is high. Efficacy and 
cost-effectiveness of routine screening for C. tra-
chomatis in sexually active young men are not 
clear [18]. However, it must be proposed in 
specific clinical settings with a high prevalence 
of infection such as adolescent clinics, correc-
tional facilities, and STD clinics.

Strong evidences support the relevance of 
screening in populations at risk, such as men who 
have sex with men (MSM) [4, 22]. Since CT 
infections are often asymptomatic, accurate early 
diagnosis through an annual test in MSM is 
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critical to hinder the transmission and to reduce 
the risk of acquiring HIV infection. Nucleic acid 
amplification tests (NAAT) are now recom-
mended by international guidelines to screen also 
MSM for extra-genital CT infections. Rectal 
prevalence in MSM for chlamydia is estimated 
8.9%, with a pharyngeal prevalence of 1.6% and 
5.3%, respectively. Oropharyngeal chlamydia 
screening could be useful to detect infections in 
this site, which would have been missed and not 
treated with just urogenital test. However, it is 
still unclear whether oropharyngeal chlamydia 
contributes to the overall prevalence of chla-
mydia in MSM [23].

10.3.1	 �Diagnostic Considerations

Diagnostic techniques for C. trachomatis infec-
tion have been ever developing during the last 
decades; NAAT replaced other classical methods 
such as culture, antigen detection, and genetic 
probes.

Nucleic acid amplification—NAAT method-
ology consists of amplifying C. trachomatis 
DNA or RNA sequences using polymerase chain 
reaction (PCR), transcription-mediated amplifi-
cation (TMA), or strand displacement amplifica-
tion (SDA). It is nowadays considered the 
benchmark for diagnosis, due to its superior sen-
sitivity, specificity, and ease to collect specimens 
[24]. It can be performed on either endocervical, 
vaginal, or urethral swabs with a plastic or wire 
shaft and a rayon, dacron, or cytobrush tip [20]. 
Diagnosis of C. trachomatis urethral infection in 
men can be made by testing a urethral swab or 
first-catch urine specimen, which is preferred as 
non-invasive. In women, a swab of vaginal fluid 
is the preferred approach for diagnosing chla-
mydial infection, as this specimen provides the 
highest sensitivity [25]. First-catch urine can also 
be used with sensitivity and specificity of non-
invasive testing comparable to invasive testing. 
Urine sample should be collected from the initial 
stream (approximately the first 10 mL) without 
pre-cleansing of the genital areas. Purulent mate-
rial or blood does not affect the performance of 
the test. Commercially available NAATs are not 

yet licensed by FDA for the diagnosis of extra-
genital (rectal or oropharyngeal) samples but 
have shown to be more reliable than culture for 
detection of chlamydial infection in persons 
engaging in receptive anal or oral intercourse. 
For this reason, chlamydia infection might be 
detected in a single specimen in the occasion of 
gonorrhoea testing. Self-collection of rectal spec-
imens is considered as reliable as clinic-based 
collection [3].

Liquid-based cytology specimens collected 
for Pap smears have been tested for NAAT, with 
the aim of running different tests on the same 
specimen collected for HPV screening, which is 
offered by most states worldwide. Recently, the 
Chlamydia trachomatis Qx Amplified DNA 
Assay (CTQ) has been FDA-cleared for the 
detection of C. trachomatis in liquid-based prep-
arations. Test sensitivity has shown to be lower 
than on cervical or vaginal swab specimens. A 
confirmatory test is recommended in a popula-
tion with a low prevalence of chlamydial infec-
tion to minimize the number of false positives [3, 
20, 26].

Rapid tests for chlamydia—rapid point-of-care 
diagnostic tests (RDTs) are particularly valuable 
as they allow immediate diagnosis and treatment. 
RDTs are useful to reach high-risk individuals 
marginalized from the healthcare system or for 
patients who have problems in returning to the 
clinic for the results. Most RDTs are immune 
chromatographic tests based on lateral-flow-
technology and detect chlamydia LPS antigen in 
genital swabs or urine. They cannot be recom-
mended as screening tests due to lack of sensitiv-
ity. Currently available near-point-of-care NAATs 
have acceptable performance characteristics and 
results for chlamydia (and gonorrhoea) can be 
provided within 90 min. This test is approved in 
the USA for use on endocervical or vaginal swabs 
and urine. European CDC suggests caution in the 
use of the actual available tests [4]. Several immu-
noassay-based and PCR-based tests are in devel-
opment. These rapid tests provide results within 
30 min of testing and are less expensive to per-
form and easy to interpret [27].

Culture—culture methods used to be the gold 
standard for C. trachomatis detection. Their use 
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is today limited to research due to the expense 
and technical difficulties.

Serology—C. trachomatis serology needs 
complement fixation titres >1:64. It can support 
the diagnosis of chlamydia in pelvic chronic and 
invasive infections (PID, LGV) but it is useless in 
cutaneous and early manifestations. It may also 
not perform as well in diagnosing rectal infec-
tions in men as it does upper genital tract infec-
tion in women.

Antigen detection—Antigen detection 
requires invasive testing using a swab from the 
cervix or urethra. The sensitivity of this method 
is 80–95% compared with culture.

Genetic probe methods—probe methods 
require invasive testing using a direct swab from 
the cervix or urethra. The sensitivity of this assay 
is approximately 80% compared with culture. 
The main advantage of these tests is their low 
cost; however, because their sensitivity is consid-
erably lower than NAAT and because NAAT 
became more cost-competitive, these tests are not 
used as frequently as in the past.

European guidelines establish clear indication 
about whom should be tested for chlamydia 
infection.

Asymptomatic people who present risk fac-
tors for C. trachomatis and/or other STI (age 
<25  years, new sexual contact in the last year, 
more than one partner in the last year, receptive 
anal intercourses, MSM, sexually active HIV-
infected individuals) should undergo routine 
screening.

Any sexually active individual with symptoms 
or signs consistent with risk of chlamydia infec-
tion such as urethritis, acute epididymo-orchitis 
in men, cervical or vaginal discharge, acute pel-
vic pain and/or symptoms or signs of PID or 
purulent conjunctivitis need to be diagnosed and 
treated.

Any patient affected from gonorrhoea or other 
STI should be tested for Chlamydia trachomatis.

After sexual contact with persons with a 
potential or known STI or PID, American College 
of Obstetricians and Gynaecologists supports the 
use of expedited partner therapy as a method of 
preventing gonorrhoea and chlamydial reinfec-
tion when a patient’s partners are unable or 

unwilling to seek medical care. Patients should 
be instructed to abstain from sexual intercourse 
for 7  days after they and their sexual partners 
have completed treatment [28, 29].

Women undergoing any intrauterine interven-
tions or manipulations should be tested for chla-
mydia to lower risk of PID.

Recurrent symptoms after initial resolution 
represent an indicator of reinfection. For that, 
evaluation for chlamydia should be repeated with 
NAAT. It is important to investigate whether sex 
partner has been appropriately treated and to 
counsel the patient about safe sex opportunities. 
Repeated testing in 3–6 months should be offered 
to young women and men (<25 years of age) who 
test positive for C. trachomatis [4]. A recent RCT 
suggests that invitation for retesting 8 weeks after 
initial treatment would be the optimal manage-
ment for both younger and older than 25 to detect 
new infections [30]. However, this point is still 
controversial, and more evidence is needed.

10.4	 �New Evidence Based 
Treatment Approach

Treating urogenital C. trachomatis infection pre-
vents complications (PID, chronic pelvic pain, 
infertility, ectopic pregnancy) and decreases the 
rate of sexual and vertical transmission. Treating 
sex partners is critical to avoid reinfection and 
spreading of the infection.

Chlamydia should be diagnosed early, and 
people resulted positive should be treated 
promptly; treatment delays have been associated 
with complications.

•	 Treatment of uncomplicated urogenital chla-
mydia (urethritis in men, urethritis and cervi-
citis in women)
–– Recommended Regimens

Azithromycin 1 g orally in a single dose 
OR
Doxycycline 100 mg orally twice a day 
for 7 days

All the world most important centres for dis-
eases control state that azithromycin and doxycy-
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cline are the first line in CT treatment. Cure rates 
with these two regimens are similar and exceed 
95%. Some authors suggest that doxycycline 
might be superior in terms of efficacy to azithro-
mycin [31, 32], but the relevance of this finding 
in clinical scenario is still not clear [33]. The drug 
choice in different settings results from cost, 
quality, and equity considerations. Azithromycin 
is preferred for its convenience in administration 
and excellent tissue and intracellular penetration, 
doxycycline reduces costs of treatment, but a 
7-day compliance is needed and it is contraindi-
cated in pregnancy.

–– Alternative Regimens
Tetracycline 500 mg orally four times a day 
for 7 days OR
Erythromycin 500  mg orally twice a day 
for 7 days OR
Erythromycin ethylsuccinate 800 mg orally 
four times a day for 7 days [3]
Ofloxacin 300  mg orally twice a day for 
7 days OR [24]
Levofloxacin 500 mg orally once daily for 
7 days [4]

Erythromycin and penicillin are inferior in 
their cure rates but are useful in pregnant patients 
who cannot tolerate azithromycin. The use of 
these drugs requires a test of cure to ensure 
microbiologic eradication.

Fluoroquinolones are highly effective against 
chlamydia and are recognized by CDC as alter-
native therapies. As drawbacks, they require 
compliance to a week-therapy; are more expen-
sive; and are contraindicated in pregnancy, lacta-
tion, and children. They were used in the past for 
coinfections from Chlamydia and Neisseria gon-
orrhoeae, but are no more considerate adequate 
as Neisseria has developed drug resistance.

•	 Treatment of other chlamydia infections
–– Coinfections with gonorrhoea: empiric 

therapy for gonorrhoea is not indicated 
routinely in all patients diagnosed with 
Chlamydia. Men should be treated for both 
if intracellular gram-negative diplococci 

are detected on a Gram stain of urethral 
discharge. Women should be treated in 
accordance to risk factors for gonorrhoea 
or high local prevalence of this infection, as 
presence of non-pathogen endocervical 
Neisseria makes Gram stain less useful [3].

–– Proctitis and lymphogranuloma venereum: 
A meta-analysis of observational studies 
showed higher cure rates of rectal chla-
mydia after doxycycline therapy than after 
azithromycin therapy [33]. However, these 
studies have limitations, and prospective 
clinical trials comparing azithromycin ver-
sus doxycycline regimens for rectal C. tra-
chomatis infection are needed. Due to high 
prevalence of coinfection in patients with 
acute proctitis, empiric therapy for both 
chlamydia and gonorrhoea is indicated. It 
should be started immediately if symptoms 
are highly suggestive or polymorphonu-
clear leukocytes are found on anorectal 
exudate sample. The recommended regi-
men includes ceftriaxone 250 mg IM in a 
single dose plus doxycycline 100 mg orally 
twice a day for 7  days. MSM with acute 
proctitis and either a positive rectal chla-
mydia NAAT or HIV infection with bloody 
discharge, perianal ulcers, or mucosal 
ulcers should be empirically treated for 
LGV with doxycycline 100 mg twice daily 
orally for 3 weeks [3, 34].

–– Epididymitis: CDC guidelines recom-
mended regimens for acute epididymitis 
most likely caused by sexually transmitted 
chlamydia and gonorrhoea include ceftri-
axone 250  mg IM in a single dose plus 
doxycycline 100 mg orally twice a day for 
10 days. In case of risk factors for enteric 
organisms, such as insertive anal sex, cef-
triaxone 250 mg IM in a single dose plus 
levofloxacin 500 mg orally once a day for 
10 days or ofloxacin 300 mg orally twice a 
day for 10 days are preferred [3].

–– Pelvic inflammatory disease: [3, 35] All 
patients diagnosed with PID should be 
tested for Chlamydia, gonorrhoea, M. geni-
talium, syphilis, and HIV.  Delayed treat-
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ment should be avoided for the increase of 
risk of long-term sequelae. Regimens 
should be adjusted by the changing spec-
trum of antimicrobial resistance over time 
and in different geographical areas.

Outpatient regimens include

–– ceftriaxone 500  mg single dose followed 
by oral doxycycline 100  mg twice daily 
plus metronidazole 500 mg twice daily for 
14 days or

–– oral ofloxacin 400 mg twice daily plus oral 
metronidazole 500  mg twice daily for 
14 days or

–– oral moxifloxacin 400  mg once daily for 
14 days.

If severe sign, tubo-ovarian abscess or preg-
nancy are verified, inpatient regimens are 
preferred:

–– i.v./i.m. ceftriaxone 1 g once daily plus i.v. 
doxycycline 100 mg twice daily followed 
by oral doxycycline 100  mg twice daily 
plus oral metronidazole 500 mg twice daily 
to complete 14 days or

–– i.v. clindamycin 900 mg three times daily 
plus i.m./i.v. gentamicin 3–6  mg/kg as a 
single daily dose with renal monitoring fol-
lowed by either oral clindamycin 450 mg 
four times daily to complete 14 days or oral 
doxycycline 100 mg twice daily plus oral 
metronidazole 500 mg twice daily to com-
plete 14 days.

Alternative regimens

–– i.v. ofloxacin 400 mg twice daily plus i.v. 
metronidazole 500 mg three times daily for 
14 days

–– i.m. ceftriaxone 500  mg single dose plus 
oral azithromycin 1 g single dose followed 
by a second dose of oral azithromycin 1 g 
after 1 week

–– Oropharyngeal infection: it is still uncer-
tain the clinical significance of oropharyn-

geal C. trachomatis infection and therefore 
routine oropharyngeal screening for CT is 
not recommended. However, evidence sug-
gests oropharyngeal C. trachomatis can be 
sexually transmitted to genital sites [36, 
37]; therefore, detection of C. trachomatis 
from an oropharyngeal specimen should be 
treated with azithromycin or doxycycline. 
The efficacy of alternative antimicrobial 
regimens in oropharyngeal chlamydia 
infection remains unknown.

•	 Treatment of chlamydia infection during preg-
nancy: [3, 4, 24] treatment of chlamydia infec-
tion in pregnancy is critical to avoid 
transmission to the newborn.
–– Recommended regimen

Oral azithromycin 1 g as a single dose is 
considered the first line, as it is effective 
and safe, while doxycycline is contrain-
dicated in the second and third trimes-
ters of pregnancy

–– Alternative Regimens
Amoxicillin 500 mg orally three times a 
day for 7 days OR
Erythromycin base 500 mg orally four 
times a day for 7 days OR erythromycin 
base 250 mg orally four times a day for 
14 days OR
Erythromycin ethylsuccinate 800  mg 
orally four times a day for 7  days OR 
erythromycin ethylsuccinate 400  mg 
orally four times a day for 14 days

Amoxicillin is safe and it used to be a first-line 
drug, but data suggest that it might cause persis-
tence in culture at physiologically relevant con-
centrations [38], erythromycin is safe but 
compliance is reduced by gastrointestinal side 
effects.

Test-of-cure to document chlamydial eradica-
tion (preferably by NAAT) 3–4 weeks after com-
pletion of therapy is needed to assess infection 
eradication. In addition, all pregnant women who 
have chlamydial infection diagnosed should be 
retested 3 months after treatment.
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10.5	 �Follow-Up Strategies [3, 4]

Testing for chlamydia after treatment is critical to 
assess the eradication of infection and avoid mis-
known recurrence or persistence and spread of 
infection among sex partners. After-treatment 
strategies include “test of cure” (TOC) and 
“retesting.”

TOC is a diagnostic testing with the aim of 
assessing whether the pathogen has been eradi-
cated by the antibiotic strategy used. It is per-
formed 3–4 weeks after treatment is completed. 
NAAT method is the first choice and it is not reli-
able if done earlier for the risk of testing false-
positive for the presence of dead microorganisms 
[20, 38]. It is not recommended to perform TOC 
routinely in patients treated with recommended 
first-line regimens, unless therapeutic adherence 
is in question, symptoms persist, or reinfection is 
suspected. Indications for TOC include preg-
nancy, complicated infections, persistence of 
symptoms, use of second-line or third-line regi-
mens such as erythromycin or amoxicillin. It 
should also be considered in extra-genital infec-
tions, particularly when azithromycin 1 g stat has 
been administered for treatment of rectal infec-
tions. TOC of asymptomatic MSM with rectal 
chlamydia after treatment for uncomplicated 
chlamydial infection (azithromycin 1  g single 
oral dose or doxycycline 100 mg, 7 days) should 
be considered to ensure that any LGV infection is 
not missed.

Retesting is performed approximately 
3 months after treatment of infection, or if this is 
not possible, at the first visit thereafter within 
12 months of treatment. This is necessary because 
most post-treatment infections result from rein-
fection due to lack of notification and treatment 
of sex partners or the initiation of sexual relation 
with a new infected partner. International guide-
lines assert that young women and men (<25 years 
of age) who test positive for C. trachomatis 
should be retested, regardless of whether they 
believe that their sex partners were treated. A 
recent RCT suggests that invitation for retesting 
8 weeks after initial treatment would be the opti-
mal management for both younger and older than 
25 to detect new infections [30]. However, this 

point is still controversial, and more evidence is 
needed. Beyond testing, persistence or recur-
rence of symptoms must be monitored.

10.6	 �Management of Sex Partners

Reinfection among asymptomatic sex partners is 
the most frequent cause of recurrence of chla-
mydia infection. The only way to avoid it is to 
assess and treat people who had sexual inter-
courses with the patient within the last 60 days 
preceding the onset of symptoms or chlamydia 
diagnosis, or the most recent sex partner. As most 
people are unwilling to be tested and counselled, 
a strategy termed expedited partner therapy has 
been proposed. Expedited partner therapy enables 
the obstetrician–gynaecologist or other provider 
to give prescriptions or medications to patients to 
take to their partners without first examining 
them. Compared with standard patient referral of 
partners, this approach to therapy has been asso-
ciated with decreased rates of persistent or recur-
rent chlamydia [39]. Despite the effectiveness of 
expedited partner therapy, numerous legal, medi-
cal, practical, and administrative barriers hinder 
its routine use by obstetrician–gynaecologists 
[28]. EPT is not routinely recommended for 
MSM with chlamydia because of a high risk for 
coexisting infections (especially undiagnosed 
HIV) among their partners, and because data are 
limited regarding the effectiveness of this 
approach in reducing persistent or recurrent chla-
mydia among MSM [4]. To avoid reinfection, sex 
partners should be instructed to abstain from 
sexual intercourse until they and their sex part-
ners have been adequately treated (i.e., for 7 days 
after a single-dose regimen or after completion of 
a 7-day regimen) and have resolved any symp-
toms [28].

10.7	 �Conclusions

C. trachomatis is the leading cause of bacterial 
sexually transmitted diseases and it is responsible 
for cervicitis, salpingitis, and endometritis. 
Nowadays, C. trachomatis infection continues to 
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be an important public health problem worldwide 
because of its increasing incidence [1]. Many 
infections are asymptomatic and result in delayed 
diagnosis and uninterrupted transmission. 
Targeted screening, opportunistic testing for 
asymptomatic infections, contact tracing, and 
mandatory notification could be prerequisites to 
improve the knowledge and the diffusion of this 
important infection.
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