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In view of personalised laboratory testing for the presence 
of infections with Chlamydia trachomatis the paper by 
Wiesenfeld fits perfectly (1). The paper starts with a case of 
a 19-year-old woman visiting her physician for preventive 
reasons. She is sexually active and has no complaints. The 
question is raised whether she should be screened for 
Chlamydia trachomatis. The answer is yes and Wiesenfeld 
gives a number of good arguments why women at the 
reproductive age or others at increased risk for infection 
should be (regularly) tested.

First of all, C. trachomatis infections often remain 
asymptomatic and infections can be cleared spontaneously, 
but they can still lead to, sometimes serious, complications 
such as pelvic inflammatory disease (PID) and infertility (2). 
Pre-term delivery is associated with a past infection. Acute 
PID does not develop in most women with chlamydial 
infection, either because they receive effective antibiotic 
treatment or because of spontaneous clearance, which 
occurs in one in five infected women (3).

Worldwide C. trachomatis has for decades been the most 
reported infection, with 1.5 million cases in the United 
States in 2015 (1). There are differences among ethnicities 
within a country, for example within the USA 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 (1). Also in Australia, impressive regional differences 
in C. trachomatis prevalence were noted, probably reflecting 
differences in the ethnicity of their populations (4). In 
the Northern Territory, with many aboriginals, 31.2% of 
women aged 16 to 29 years were positive for chlamydia 

whereas this was only 4.0% positive in women of the same 
age group in Tasmania; all were tested during a yearly visit 
to their general practitioner (GP). Remarkable was the 
inverse relation with testing rate, which was the highest 
in Tasmania with 92.5% getting tested per GP visit versus 
71% in the Northern Territory (4). But the prevalence may 
also vary for the same ethnicities in different countries. For 
example, among young women visiting a family planning 
clinic in Surinam (perceived low risk), the chlamydia 
prevalence was over 20% in 2009 (5), whereas in visitors of 
the STI clinic (high risk) in Amsterdam, the Netherlands, 
it was found in the same calendar period to be 18% among 
Surinamese young women compared to 11% for the native 
Dutch young women (6). And in a screening study in the 
Netherlands among (low risk) women aged 16 to 29 years, 
the positivity rate for C. trachomatis was in general 2% 
to 4% but higher in postcode areas with low versus high 
socioeconomic status scores (4.6% versus 2.4%) and higher 
among participants with non-Dutch background compared 
with a Dutch background (5.6% versus 3.4%) (7). These 
differences in chlamydia prevalence in different ethnicities 
and populations probably reflects the accessibility to health 
care, thus the possibility for women to get tested and 
treated for chlamydia (6).

People most at risk for chlamydia are young sexually 
active women (<25 years), those with inconsistent 
condom use and with new or multiple partners. In Table 
2, Wiesenfeld provides a list of indications that warrant 
chlamydia screening in women (1). Regular testing has been 
reported to substantially reduce the incidence of PID (8).  
An important question is, however, how much of the 
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PID burden is caused by C. trachomatis infections. In the 
United Kingdom, the proportion of PID attributable to C. 
trachomatis was 20% in women aged 16–44 years and 35% 
in women aged 16–24 years (9). In a recently published 
systematic review the population excess fraction of treated 
chlamydia infection on PID at 12-months was compared in 
the absence and presence of a chlamydia screening program. 
In the absence of active chlamydia screening, 26.4% of 
PID at 12-month was attributable to untreated chlamydia 
infections whereas in the presence of testing and treatment 
this was less than 10% of PID, showing the effectiveness of 
screening (10). The overall importance of chlamydia in PID 
and infertility in the presence of appropriate therapy may 
however be lower and bacterial vaginosis associated bacteria 
may be as important or even more important than infection 
with C. trachomatis (11).

Symptomatic chlamydia may involve abnormal vaginal 
discharge, chronic pelvic pain, dysuria or mucopurulent 
cervicitis, and sampling with a swab may induce bleeding 
in the latter case (1). The vagina and cervix are the most 
obvious anatomical locations to screen for C. trachomatis 
infections in women but extra-genital C. trachomatis 
infections may also occur, such as in rectal tissue of women 
reporting receptive anal intercourse and in the oropharynx. 
For men, mostly (first catch) urine samples are tested but 
for women urine samples may be less reliable for testing (12).  
Wiesenfeld mentions the possibility of extra-genital 
infection but does not discuss chlamydia screening for these 
sites. In the Netherlands, the presence of chlamydial nucleic 
acids in rectal swabs in women were quite common, also in 
the absence of anal intercourse (13). So extra-genital testing 
and treatment should be encouraged for women as well as for 
men since transmission may occur solely via these anatomical 
locations and stay unnoticed otherwise (13). Genital C. 
trachomatis infections are very efficiently transmitted 
from women to men and vice versa with an approximate 
efficiency of 70%. Male partners should therefor always be 
notified in case of a positive test outcome and if possible, 
get tested, since many of them proved to be positive for C. 
trachomatis infection (14).

Treatment consists of either 1 g of azithromycin or 7 days 
of doxycycline, with both therapies being highly effective 
(15,16). For extra-genital infections, such as the pharynx 
or rectum, treatment with doxycycline is superior, but this 
antibiotic should not be used in pregnant women. Genetic 
resistance to azithromycin or other antibiotics has so far not 
been documented (17). A test of cure is recommended after 
3 months, since in about 20% of cases recurrent chlamydia 

infections occur. More data are needed however to decide if 
one test after 3 months is the optimal test of cure (18). A nice 
overview of guidelines and a testing algorithm for chlamydia 
(re)-screening is given by Wiesenfeld, which focuses on 
women (1) and is consistent with general guidelines to test 
for sexually transmitted infections (STIs) (19).

Recurrent infections may arise from either untreated 
partners or reflect persistence, for example due to treatment 
failure. Also, the transmission by using sex toys or auto-
inoculation from rectal to urogenital sites is unknown. 
When performing tests of cure, it is important to realise 
that the used tests differ in sensitivity, with culture which 
demonstrates the presence of viable bacteria, being far less 
sensitive than the commonly used nucleic acid amplification 
assays. These molecular tests may remain (low) positive up 
to weeks and months after treatment, even though people 
deny having had recent unprotected sex (18). The meaning 
of the positivity of the (ultra) sensitive assays is not clear: 
are persons still infective if testing low positive? Is there still 
bacterial growth ongoing, leading to immune responses and 
later scarring? Another explanation for persistent infection 
is the possibility of dormant state C. trachomatis particles 
which were shown to occur in vitro (20) but may also occur 
in human mucosal cells lining the gastro-intestinal tract, as 
is known to occur for many members of the Chlamydiaceae 
family infecting birds and mammals (21).

Persons with previous chlamydia or other STIs, such 
as gonorrhoea, syphilis and trichomoniasis, should also 
be tested since these STI are a marker for risk behaviour. 
Disturbance of the vaginal microbiota and bacterial 
vaginosis are also predictors of C. trachomatis infection (11).  
Counselling is important and women at risk should be 
screened at least once a year according to Wiesenfeld or 
more often, if having complaints (1). During the last couple 
of years home-based testing has emerged as a good option 
for testing (22), and Wiesenfeld provides a website to order 
such tests (1). Reliable websites are important since the 
performance of some of the offered assays may be very 
low (23). An efficient and cost-effective way for screening 
for C. trachomatis infection is sampling at home using a 
validated assay and sending the sample to an accredited 
laboratory for subsequent testing (22).

The personal health of a woman may improve if she is 
tested timely and treated adequately, since this will avert 
future problems when conceiving and giving birth to a 
healthy child. It may also benefit the partner(s) of the 
infected woman, but most importantly, screening may 
reduce forward transmission and thus have broad public 
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health consequences.
A draw back of (over)diagnosis and treatment is the 

possibility of emerging antibiotic resistance in other bacteria 
as a side effect. Although C. trachomatis strains have so far 
not been identified as being resistant to azithromycin (17),  
this macrolide has been used very broadly. Possibly this 
broad use explains the sharp increase in the last decade of 
macrolide resistance in STI bacteria such as Mycoplasma 
genitalium and Treponema pallidum (causing syphilis) 
infections even though T. pallidum is not directly treated 
with azithromycin and infections with M. genitalium often 
remain untested and thus undiagnosed (24,25).

As discussed by Wiesenfeld, decades of testing with 
increasingly sensitive assays did not reduce the burden of 
C. trachomatis infection and in some areas it may have even 
increased, possibly by better case finding (1). Since the 
prevalence and incidence of C. trachomatis has not declined, the 
added benefit of increased testing is currently still unknown.

The paper of Wiesenfeld ends with the following 
conclusions. The woman in case should be screened using a 
vaginal or cervical swab (collected by respectively either the 
woman herself or the clinician) using a sensitive and specific 
nucleic acid amplification assay. If found positive, treatment 
with a single dose of either 1g azithromycin or 100 mg twice 
daily of doxycycline is recommended, with repeat testing 
after 3 months. All sexual partners of this woman should be 
tested and treated empirically if the sexual contact occurred 
within 60 days before testing. If the recommendations given 
in this comprehensive paper are followed it may be feasible 
that the transmission of C. trachomatis infections may finally 
be reduced or come to a halt in the next decade.

Acknowledgments

Dr. A. P. van Dam is acknowledged for critical reading of 
the manuscript and providing useful feedback.
Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Executive Editor Bing Gu (Department 
of Laboratory Medicine, the Affiliated Hospital of Xuzhou 
Medical University, Xuzhou, China).

Conflicts of Interest: The author has completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/jlpm.2017.08.09). The author has no conflicts 

of interest to declare.

Ethical Statement: The author is accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Wiesenfeld HC. Screening for Chlamydia trachomatis 
Infections in Women. N Engl J Med 2017;376:2198.

2.	 Darville T, Hiltke TJ. Pathogenesis of genital tract disease 
due to Chlamydia trachomatis. J Infect Dis 2010;201 Suppl 
2:S114-25.

3.	 Geisler WM, Lensing SY, Press CG, et al. Spontaneous 
resolution of genital Chlamydia trachomatis infection 
in women and protection from reinfection. J Infect Dis 
2013;207:1850-6.

4.	 Kong FY, Guy RJ, Hocking JS, et al. Australian general 
practitioner chlamydia testing rates among young people. 
Med J Aust 2011;194:249-52.

5.	 van der Helm JJ, Sabajo LO, Grunberg AW, et al. Point-
of-care test for detection of urogenital chlamydia in women 
shows low sensitivity. A performance evaluation study in 
two clinics in Suriname. PLoS One 2012;7:e32122.

6.	 Matser A, Luu N, Geskus R, et al. Higher Chlamydia 
trachomatis prevalence in ethnic minorities does not 
always reflect higher sexual risk behaviour. PLoS One 
2013;8:e67287.

7.	 van den Broek IV, van Bergen JE, Brouwers EE, et al. 
Effectiveness of yearly, register based screening for 
chlamydia in the Netherlands: controlled trial with 
randomised stepped wedge implementation. BMJ 
2012;345:e4316.

8.	 Scholes D, Stergachis A, Heidrich FE, et al. Prevention 
of pelvic inflammatory disease by screening for cervical 
chlamydial infection. N Engl J Med 1996;334:1362-6.

9.	 Price MJ, Ades AE, Welton NJ, et al. Proportion of 

http://dx.doi.org/10.21037/jlpm.2017.08.09
http://dx.doi.org/10.21037/jlpm.2017.08.09


Journal of Laboratory and Precision Medicine, 2017Page 4 of 4

© Journal of Laboratory and Precision Medicine. All rights reserved. J Lab Precis Med 2017;2:68jlpm.amegroups.com

Pelvic Inflammatory Disease Cases Caused by Chlamydia 
trachomatis: Consistent Picture From Different Methods. 
J Infect Dis 2016;214:617-24.

10.	 Davies B, Turner KM, Leung S, et al. Comparison of 
the population excess fraction of Chlamydia trachomatis 
infection on pelvic inflammatory disease at 12-months 
in the presence and absence of chlamydia testing and 
treatment: Systematic review and retrospective cohort 
analysis. PLoS One 2017;12:e0171551.

11.	 Wiesenfeld HC, Hillier SL, Krohn MA, et al. Bacterial 
vaginosis is a strong predictor of Neisseria gonorrhoeae 
and Chlamydia trachomatis infection. Clin Infect Dis 
2003;36:663-8.

12.	 Centers for Disease Control and Prevention. 
Recommendations for the laboratory-based detection of 
Chlamydia trachomatis and Neisseria gonorrhoeae--2014. 
MMWR Recomm Rep 2014;63:1-19.

13.	 van Liere G, Dukers-Muijrers N, Levels L, et al. 
High Proportion of Anorectal Chlamydia trachomatis 
and Neisseria gonorrhoeae After Routine Universal 
Urogenital and Anorectal Screening in Women Visiting 
the Sexually Transmitted Infection Clinic. Clin Infect Dis 
2017;64:1705-10.

14.	 Huffam S, Chow EP, Fairley CK, et al. Chlamydia 
infection in individuals reporting contact with sexual 
partners with chlamydia: a cross-sectional study of sexual 
health clinic attendees. Sex Transm Infect 2015;91:434-9.

15.	 Geisler WM, Uniyal A, Lee JY, et al. Azithromycin versus 
Doxycycline for Urogenital Chlamydia trachomatis 
Infection. N Engl J Med 2015;373:2512-21.

16.	 Kong FY, Tabrizi SN, Fairley CK, et al. The efficacy of 
azithromycin and doxycycline for the treatment of rectal 
chlamydia infection: a systematic review and meta-analysis. 
J Antimicrob Chemother 2015;70:1290-7.

17.	 Hadfield J, Harris SR, Seth-Smith HMB, et al. 
Comprehensive global genome dynamics of Chlamydia 
trachomatis show ancient diversification followed by 
contemporary mixing and recent lineage expansion. 
Genome Res 2017;27:1220-9.

18.	 Dukers-Muijrers NH, Morre SA, Speksnijder A, et al. 
Chlamydia trachomatis test-of-cure cannot be based on a 
single highly sensitive laboratory test taken at least 3 weeks 
after treatment. PLoS One 2012;7:e34108.

19.	 Workowski KA, Bolan GA, Centers for Disease C, et al. 
Sexually transmitted diseases treatment guidelines, 2015. 
MMWR Recomm Rep 2015;64:1-137.

20.	 Wyrick PB. Chlamydia trachomatis persistence in vitro: an 
overview. J Infect Dis 2010;201 Suppl 2:S88-95.

21.	 Yeruva L, Myers GS, Spencer N, et al. Early microRNA 
expression profile as a prognostic biomarker for the 
development of pelvic inflammatory disease in a 
mouse model of chlamydial genital infection. MBio 
2014;5:e01241-14.

22.	 Gaydos CA, Dwyer K, Barnes M, et al. Internet-based 
screening for Chlamydia trachomatis to reach non-clinic 
populations with mailed self-administered vaginal swabs. 
Sex Transm Dis 2006;33:451-7.

23.	 van der Helm JJ, Hoebe CJ, van Rooijen MS, et al. High 
performance and acceptability of self-collected rectal swabs 
for diagnosis of Chlamydia trachomatis and Neisseria 
gonorrhoeae in men who have sex with men and women. 
Sex Transm Dis 2009;36:493-7.

24.	 Horner P, Ingle SM, Garrett F, et al. Which azithromycin 
regimen should be used for treating Mycoplasma 
genitalium? A meta-analysis. Sex Transm Infect 2017.

25.	 Stamm LV. Syphilis: Re-emergence of an old foe. Microb 
Cell 2016;3:363-70.

doi: 10.21037/jlpm.2017.08.09
Cite this article as: Bruisten SM. Personal, partner and public 
health benefits of testing for Chlamydia trachomatis infections 
in women. J Lab Precis Med 2017;2:68. 


