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Clinical Practice

A 19-year-old woman visits her physician for a preventive health examination. Her 
medical history is unremarkable. She is sexually active with her boyfriend, and they 
use condoms inconsistently. She had one prior sexual partner and reports no symp-
toms of vaginal infections or sexually transmitted diseases. Results from her gyne-
cologic examination are normal. Should this woman be screened for chlamydia, and 
if so, how?

The Clinic a l Problem

Epidemiology

Chlamydia is caused by the gram-negative bacterium Chlamydia 
trachomatis and is the most common infection reported in the United States, 
with more than 1.5 million cases reported in 2015.1 The actual number of 

infections probably exceeds 3 million annually, because most chlamydial infections 
are asymptomatic and go undetected. Persons between 15 and 24 years of age have 
the highest reported rates of infection.2 The rates of chlamydial infection are higher 
among young women than among men, which reflects screening programs that 
primarily target women. The prevalence of chlamydial infection varies according to 
race; according to a U.S. report in 2015, the rate of reported cases among blacks was 
5.9 times the rate among whites.1 The prevalence of chlamydial infection among 
sexually active non-Hispanic black girls and women 14 to 24 years of age was 13.5%, 
as compared with 1.8% among non-Hispanic white girls and women.2 Chlamydial 
infections are a public health concern in both metropolitan centers and smaller 
communities.3

Sexual risk factors for chlamydial infection (several of which are more common 
in younger persons) include new sexual partners, more than one (concurrent) sexu-
al partner, a prior case of chlamydial infection or other sexually transmitted disease, 
and inconsistent condom use.4 Cervical ectopy, with columnar epithelium extending 
onto the external surface of the cervix, is common in young women, and this epithe-
lial surface may be friable during intercourse and more susceptible to infection.5 The 
rate of transmission of genital C. trachomatis infections from men to women and vice 
versa is approximately 70%, which indicates efficient transmission between sexual 
partners.5

Complications of Chlamydial Infections in Women

C. trachomatis is an important cause of pelvic inflammatory disease, which results from 
the ascension of the organism from the cervix to the upper genital tract (uterus 
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and fallopian tubes) (Fig. 1). Other pelvic inflam-
matory disease pathogens include Neisseria gonor-
rhoeae, endogenous vaginal bacteria (anaerobes and 
other microorganisms associated with bacterial 
vaginosis), and possibly Mycoplasma genitalium. In 
one trial that assessed treatments for pelvic in-
flammatory disease, C. trachomatis was shown to 
be the most common pathogen (identified in 23% 
of women).6

Quantifying the risk of progression to pelvic 
inflammatory disease is challenging. In a large 
community-based study, the 1-year incidence of 
pelvic inflammatory disease among untreated wom-
en with chlamydial infection was approximately 
10%.7 Studies with shorter follow-up suggest that 
pelvic inflammatory disease develops in 2 to 3% 
of untreated women within 2 weeks after a posi-
tive test for C. trachomatis.8 Acute (symptomatic) 
pelvic inflammatory disease does not develop in 
most women with chlamydial infection, either be-
cause they receive effective antibiotic treatment or 
because of spontaneous clearance, which occurs in 
one in five infected women.9

Reproductive sequelae of chlamydial pelvic 
inflammatory disease include infertility, ectopic 
pregnancy, and chronic pelvic pain and result 
from fallopian tube scarring that follows upper 
genital tract infection — a complex process that 
involves both tissue injury from acute infection 
and the host immune response.10 The reported 
rate of infertility after one episode of pelvic in-
flammatory disease was 8%; after a second and 
third episode, the rate increased to 18% and 
38%, respectively.11 Nearly 10% of first pregnan-
cies after pelvic inflammatory disease are ecto-
pic.12 Chronic pelvic pain was reported more than 
3 times as frequently in women with a history of 

pelvic inflammatory disease than in those with-
out (18% vs. 5%).13

Although most women with tubal factor infer-
tility that is caused by damage to the fallopian 
tube have no known history of pelvic inflamma-
tory disease, they are more likely to be seropositive 
for C. trachomatis than are fertile women or women 
with other causes of infertility.14 Similarly, a his-
tory of chlamydia is common in women with ec-
topic pregnancies.15 These observations indicate 
that tubal damage can result from subclinical as 
well as acute pelvic inflammatory disease through 
the ascension of chlamydia and other pathogens 
into the uterus and fallopian tubes, causing in-
flammation (endometritis in the uterus and sal-
pingitis in the fallopian tubes). One in four women 
with chlamydial cervicitis has subclinical pelvic 
inflammatory disease (histologic endometritis in 
the absence of symptoms of pelvic inflammatory 
disease), and these women, when followed pro-
spectively, are more likely to have impaired fertility 
than are women without subclinical pelvic inflam-
matory disease (Fig. 2).16,17

Systematic reviews and meta-analyses have 
shown that sexually transmitted diseases, in-
cluding C. trachomatis, are associated with increased 
rates of transmission of and susceptibility to hu-
man immunodeficiency virus (HIV) infection.18,19 
In coinfected women, chlamydia increases HIV 
type 1 shedding in the genital tract, possibly as 
a result of epithelial friability and recruitment of 
HIV-infected leukocytes through up-regulation of 
HIV replication by inflammatory cytokines ac-
companying sexually transmitted diseases.18 In a 
study involving Zairian women, the risk of HIV 
seroconversion was higher among women with 
incident chlamydial infection than among wom-

Key Clinical Points

Screening for Chlamydia trachomatis Infections in Women

• Chlamydia is the most common infection reported in the United States, with more than 1.5 million 
reported cases of chlamydial infection in 2015 and many additional unreported cases.

• The highest rates of chlamydial infection are among persons between 15 and 24 years of age.
• Chlamydia is an important cause of pelvic inflammatory disease, infertility, and ectopic pregnancy.
• Data from a randomized, controlled trial and observational data have shown a reduced incidence of 

pelvic inflammatory disease among young women who undergo screening for chlamydia.
• Modern diagnostic tests are highly sensitive for the detection of chlamydia; testing can be performed 

on vaginal swabs or urine samples collected by the patient, which eliminates the need for a pelvic 
examination.

• All sexually active women younger than 25 years of age as well as older women at risk for chlamydia 
should be offered chlamydia screening annually.
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en without this infection.20 Mucosal disruption, 
along with the recruitment of leukocytes in cer-
vicitis, may increase susceptibility to HIV infection. 
These observations suggest that strategies to re-
duce chlamydial infections can prevent HIV trans-
mission; however, data showing that population-
based efforts to control chlamydia and reduce the 
spread of HIV are lacking.

 S tr ategies a nd E v idence

 Evaluation

In the genital tract, C. trachomatis may infect the 
cervix or urethra, and women may have abnormal 
vaginal discharge and dysuria. Most urogenital 
chlamydial infections in women, however, are 
asymptomatic. Chlamydia can manifest as muco-
purulent cervicitis, with a watery or purulent 
discharge and easily induced bleeding with a 
swab; more often, physical findings of cervicitis 
or urethritis are absent, difficult to appreciate, or 
nonspecific. Chlamydial urethritis is suggested by 
the combination of dysuria or frequent urination 
(or both), the presence of leukocytes in urine, and 
a negative urine culture. Extragenital chlamydial 

infections may also occur. In one report, rectal 
infections were identified in 8.6% of women who 
reported receptive anal intercourse, and pharyn-
geal infection was identified in 2.6% of women 
who reported oral sexual contact.21 Male partners 
may have symptoms and findings of urethritis 
(most common), epididymitis, prostatitis, and 
proctitis, but — as in women — most infections 
are asymptomatic.

 Screening to Reduce Complications 
of Chlamydia

Studies have supported benefits of chlamydia 
screening to prevent pelvic inflammatory disease. 
Chlamydia screening in Sweden has coincided 
with a decreased incidence of acute pelvic inflam-
matory disease.22 In one randomized, controlled 
trial involving 2607 single women in a health main-
tenance organization who were considered to be 
at risk for chlamydia (on the basis of risk factors 
that included young age, race, no pregnancies, 
douching, and more than one sexual partner in 
the previous year), the incidence of pelvic inflam-
matory disease was 56% lower among women 
who were randomly assigned to a one-time invita-

Figure 1. Chlamydia trachomatis and Ascension to the Upper Genital Tract in Women.
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tion for chlamydia screening than among women 
who were assigned to usual care (8 vs. 18 cases 
per 10,000 woman-months).23 In another trial in-
volving 2529 sexually active female university stu-
dents in the United Kingdom who provided vagi-
nal swabs that were randomly assigned to either 
immediate testing for C. trachomatis (intervention 
group) or testing 1 year later (control group), the 
rates of incident pelvic inflammatory disease over-
all were 1.3% and 1.9%, respectively (relative risk, 
0.65; 95% confidence interval [CI], 0.34 to 1.22), 
and among women in whom chlamydia was iden-
tified (and treated), the rates of incident pelvic 
inflammatory disease were 1.6% in the interven-
tion group and 9.5% in the control group (rela-
tive risk, 0.17; 95% CI, 0.03 to 1.01).7 The low 
number of women who had pelvic inflammatory 
disease limited the study’s power to detect dif-
ferences between groups. Ecologic studies have 
shown that chlamydia screening is associated with 
reductions in the rates of ectopic pregnancies, but 
these studies cannot determine causality.24 Data 
from randomized trials examining the effect of 
chlamydia screening on ectopic pregnancies, sub-
clinical pelvic inflammatory disease, or infertility 
are lacking.25

 Screening Recommendations 
for C. trachomatis
 Screening Methods

Screening women for chlamydia may be performed 
with the use of endocervical or vaginal samples 
or first-catch urine (the initial portion of the uri-
nary stream) specimens. Commercially available 
nucleic acid amplification tests are very sensitive 
for the detection of C. trachomatis (Table 1) and 
have replaced less-sensitive methods, both those 
that use and those that do not use cultures. De-
spite excellent performance, false positive test 
results can occur, particularly in populations in 
which prevalence of C. trachomatis infection is low.

Endocervical swabs are collected during a vagi-
nal speculum examination, and the swabs can be 
analyzed with the use of some liquid-based cervical 
cytologic testing platforms. Women can undergo 
screening without a pelvic examination with the 
use of vaginal swabs or urine samples that they 
collect themselves. The Centers for Disease Con-
trol and Prevention (CDC) considers vaginal swabs 
to be the preferred specimen type, because nucleic 
acid amplification tests on vaginal swabs perform 
as well as those on cervical swabs, and collection 
of vaginal swabs is easy for most women to per-
form themselves.27-29 A first-catch urine specimen 
is also acceptable but may fail to detect up to 10% 
of infections.29 Testing with the use of vaginal 
swabs or urine samples facilitates screening in 
venues that are not equipped for a pelvic exami-
nation and minimizes discomfort and embarrass-
ment that can deter women from undergoing 
screening, particularly younger women and 
women without symptoms who are not as con-
cerned about infection. In two high schools in 
Pittsburgh, 8% of students who were screened 
with the use of vaginal swabs received a diagno-
sis of chlamydial infection; one half of these 
students had not planned to seek testing.30

Home-based screening is also possible and is 
preferred by some women.31 A home-based kit is 
available (www .  iwantthekit .  org) and, in an early 
report of its use, detected chlamydia in 10% of 
women (95% of whom were treated).32 Home test-
ing may be more cost-effective than screening 
performed at a clinic.33 Screening for chlamydia 
in the rectum and pharynx with the use of labora-
tory validated assays can be considered in per-
sons who are at risk for infection at those sites. 

Figure 2. View of the Pelvis in a Woman with Infertility Who Has a History 
of Chlamydia but No Prior Diagnosis of Acute Pelvic Inflammatory Disease.

Bilateral hydrosalpinx and tubal occlusion can be seen and probably arose 
subsequent to subclinical pelvic inflammatory disease due to Chlamydia 
trachomatis infection.
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Because reinfection is common (occurring in one 
in five women with chlamydial infection within 
1 year after treatment) and is associated with in-
creased risks for ectopic pregnancy and pelvic 
inflammatory disease, repeat screening 3 months 
after treatment is recommended to detect new 
infections.4,34

Cost-Effectiveness of Screening
Screening young, sexually active women for chla-
mydia is generally considered to be cost-effective 
because it can prevent pelvic inflammatory disease 
and its sequelae and reduce disease prevalence as 
a result of earlier detection and treatment.35 Most 
analyses have focused on women younger than 
25 years of age and screening with the use of cer-
vical samples. Extending the age for screening to 
29 years and performing more frequent screen-
ing in women with prior infections may also be 
cost-effective.35 Collection of vaginal swabs or 
urine samples by the patient may be more cost-
effective than collection by a clinician.33,36

Chlamydia Screening in Pregnant Women
Chlamydial infections are linked to preterm birth 
and low-birth-weight infants, and observational 
studies have shown lower risks of these complica-
tions among treated women than among untreat-
ed women.37,38 Neonatal conjunctivitis may develop 
in babies born to mothers with untreated chla-
mydial infections, and chlamydial pneumonitis 
occurs in up to 30% of babies exposed to chla-
mydia. All women should undergo screening for 
C. trachomatis in the first trimester of pregnancy, 
with repeat screening in the third trimester for 
women at increased risk.4 Many women under-
going abortion meet the criteria for screening, 
and therefore the guidelines from the Society of 
Family Planning propose that screening may 
be appropriate for at-risk women before surgical or 
medical abortion.39

Treatment

Women who test positive for chlamydia should 
receive either 1 g of azithromycin as a single dose 

Specimen Type Sensitivity
Positive  

Predictive Value

percent

Endocervix

Transcription-mediated amplification 89.0–97.1 89.4–100

Strand displacement amplification 86.4–96.2 86.9–100

Polymerase chain reaction 86.4–95.8 88.5–100

Vaginal swabs

Obtained by a clinician

Transcription-mediated amplification 89.9 92.2

Polymerase chain reaction 93.3 92.1–100

Collected by the patient

Transcription-mediated amplification 93.3–97.0 94.9–99.4

Strand displacement amplification 96.5 94.8

Polymerase chain reaction 90.7–98.0 87.3–99.4

Urine

Transcription-mediated amplification 72.0–98.2 92.5–96.5

Strand displacement amplification 93.0–96.2 93.8–94.4

Polymerase chain reaction 84.0–96.1 92.7–99.0

*  Specificity and negative predictive values were all 97.5% or greater. All data in the table were adapted from Nelson et al.26

Table 1. Diagnostic Accuracy of Chlamydia Tests by Specimen Type.*
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administered orally or 100 mg of doxycycline ad-
ministered orally twice daily for 7 days.4 Cure rates 
with these two regimens are similar and exceed 
95%.40 In one study comparing azithromycin with 
doxycycline for the treatment of chlamydia in men 
and women, in which treatments were observed 
directly, failures in treatment were rare overall and 
were seen only with azithromycin.40 In clinical 
practice, however, single-dose azithromycin may 
offer an advantage when adherence to doxycycline 
is of concern.

Doxycycline is contraindicated in pregnant 
women. All women who receive treatment for 
chlamydial infection should return in 3 months for 
repeat screening, given the high rate of reinfection. 
A meta-analysis of observational studies showed 
higher cure rates of rectal chlamydia after doxycy-
cline therapy than after azithromycin therapy.41

Women with chlamydial infection should be 
screened for other sexually transmitted diseases, 
including gonorrhea, syphilis, and HIV, if they 
have not been screened previously; hepatitis B vac-
cination should be considered for unvaccinated 
women, and human papillomavirus vaccination 
should be offered to age-appropriate candidates. 
Counseling on risk reduction should be addressed 
(recommendations for obtaining a sexual history 
and prevention counseling are provided else-
where).4 Nearly 70% of male partners of women 
with chlamydial infection are also infected; there-
fore, sexual partners of persons who received a 
diagnosis of chlamydial infection should be 
screened and treated empirically if the sexual 
contact occurred within 60 days before the diag-
nosis or development of symptoms.4 Contracep-
tion should be addressed, with a focus on safe 
sex through condom use and the use of effective 
contraceptive methods. Among women with known 
chlamydial cervicitis, insertion of an intrauterine 
device should be postponed until adequate treat-
ment has been administered.

A r e a s of Uncerta in t y

For reasons that remain unclear, declines in in-
cidence have not been observed despite chlamydia 
screening programs.1,42 This observation is prob-
ably explained, at least in part, by better case find-
ing (more screening of persons at high risk and 
the use of highly sensitive diagnostic tests), but 
it has also been hypothesized that earlier detec-
tion may shorten the natural course of chlamydial 

infections, impair the protective immune response, 
and enhance susceptibility to repeat infection.43 
The time between the acquisition of chlamydia 
and its detection by screening can be lengthy, and 
the point at which upper genital tract infection 
occurs during the natural course of infection is 
unknown; a better understanding of the time 
frame within which treatment is needed to pre-
vent fallopian tube damage would help guide 
screening programs. The most effective screening 
interval for at-risk women is unknown. Conven-
tional standards are lacking to make the diagnosis 
of various sequelae of chlamydial infections, 
which complicates the assessment of the effect 
of screening. Pelvic inflammatory disease is a 
subjective diagnosis, and tubal factor infertility 
is also challenging to diagnose and is likely to 
go unrecognized if women do not pursue infer-
tility evaluations.

Although rates of pelvic inflammatory disease 
in the United States have declined in association 
with chlamydia screening, ectopic pregnancy rates 
have not.1 It is not known whether screening for 
C. trachomatis reduces the rate of HIV infection. 
Data are lacking on the benefits of shorter screen-
ing intervals and screening women at low risk.

Data from trials evaluating the effect of screen-
ing men to reduce the rate of complications in 
women are also lacking, and routine screening 
of men is not recommended by the CDC.4,44 Screen-
ing at-risk, sexually active young men (e.g., men 
attending clinics for sexually transmitted diseas-
es, incarcerated men, and at-risk men who have 
sex with men) should be considered.

Little is known about the benefit of chlamydia 
screening in women who have sex with women, 
who may acquire infection through contact with 
infected fluid or sharing of sex toys or through 
sexual contact with a male partner. Among girls 
and women 15 to 24 years of age who attended 

Young age (<25 yr)
New or multiple sexual partners
Partner with a sexually transmitted disease
Prior sexually transmitted disease (e.g., chlamydia,  

gonorrhea, syphilis, or trichomoniasis)
Concurrent sexually transmitted disease
Pregnancy
Commercial sex work
Incarceration

Table 2. Indications for Screening for Chlamydia tracho-
matis in Sexually Active Women.
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Organization Nonpregnant Women Pregnant Women

Age Screening Interval Age Comments

U.S. Preventive Services Task 
Force46

All women ≤24 yr; women 
>24 yr with risk factors

With new or per-
sistent risk 
factors

All women ≤24 yr —

Centers for Disease Control 
and Prevention4

All women ≤24 yr; women 
>24 yr with risk factors

Annual All women ≤24 yr; women 
>24 yr with risk factors

Screen at first prenatal visit; 
rescreen in third trimester

American College of 
Obstetricians and 
Gynecologists47,48

All women ≤24 yr; women 
>24 yr with risk factors

Annual All Screen at first prenatal visit 
(all); rescreen in third tri-
mester all women ≤25 yr 
of age and women ≥26 yr 
of age with risk factors

American Academy of 
Pediatrics48,49

All women ≤25 yr Annual All Screen at first prenatal visit 
(all); rescreen in third tri-
mester all women ≤25 yr 
of age and women ≥26 yr 
of age with risk factors

American Academy of Family 
Physicians50

All women ≤24 yr; women 
>24 yr with risk factors

Not specified Not specified —

*  Risk factors for chlamydia include new or multiple sexual partners, more than one sexual partner, current sexual partner with a sexually 
transmitted disease, and sexual partner with other concurrent sexual partners.

Table 3. Chlamydia Screening Recommendations for Sexually Active Nonpregnant and Pregnant Women.*

Figure 3. Algorithm for Chlamydia Screening.

CDC denotes Centers for Disease Control and Prevention, and HIV human immunodeficiency virus.

Vaginal examination indicated?

Repeat chlamydia screening in 3 mo

Screen for Chlamydia trachomatis 
according to risk

Nucleic acid amplification test 
on cervical sample

Nucleic acid amplification test on 
vaginal swab (preferred) or urine 
sample collected by the patient

Treat according to CDC guidelines
Counseling on risk reduction
Screen for gonorrhea, HIV, and 

syphilis if not performed previously 

Counseling on risk reduction
Repeat screen in 1 yr (if <25 yr

of age) or according to risk 
assessment

Repeat screen in <1 yr according 
to risk assessment

Counseling on risk reduction
Repeat screen in 1 yr (if <25 yr

of age) or according to risk 
assessment

Repeat screen in <1 yr according 
to risk assessment

No

Negative for C. trachomatisPositive for C. trachomatisNegative for C. trachomatis

Yes
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family planning clinics, the rate of chlamydia 
among women who had sex with women was 
7.1%.45 The recommendations of the CDC for 
women who have sex with women are the same 
as those for heterosexual women.4

Guidelines

The U.S. Preventive Services Task Force endorses 
chlamydia screening (grade B recommendation 
[i.e., high certainty that the net benefit is mod-
erate or there is moderate certainty that the net 
benefit is moderate to substantial]) (Table 2).44 
Recommendations from other professional orga-
nizations are similar to those from the U.S. Pre-
ventive Services Task Force (Table 3). Recommen-
dations in this article are in general accordance 
with these guidelines (Fig. 3).

Summ a r y a nd R ecommendations

The woman in our vignette meets criteria for 
chlamydia screening because she is younger than 
25 years of age and sexually active. Assessment 
of the risks of sexually transmitted diseases and 
counseling on safer sex, including the use of con-

doms, are recommended. I would recommend 
screening with either a vaginal swab (collected 
by the woman herself or by a clinician) or an en-
docervical swab obtained by means of pelvic ex-
amination, because these specimens have similar 
sensitivity and specificity for the diagnosis of 
chlamydial infection when nucleic acid amplifi-
cation assays are used. Alternatively, testing can 
be performed by means of a first-catch urine 
sample, although testing of a urine sample has 
slightly lower sensitivity than testing of a vaginal 
or endocervical sample. If the patient tests posi-
tive, oral treatment with either 1 g of azithromy-
cin as a single dose or 100 mg of doxycycline twice 
daily for 7 days is recommended, and a repeat 
screening test should be performed in 3 months. 
All sexual partners of this woman should be 
tested and treated empirically for chlamydia if 
the sexual contact occurred within 60 days be-
fore she received the diagnosis of chlamydial in-
fection or before the symptoms developed.
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from Hologic. No other potential conflict of interest relevant to 
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