Clinical Infectious Diseases

BRIEF REPORT

Pharyngeal Chlamydia trachomatis
in Men Who Have Sex With Men
(MSM) in The Netherlands: A Large
Retrospective Cohort Study

Ymke J. Evers,"*Nicole H. T. M. Dukers-Muijrers,'* Geneviéve A. F. S. van Liere,"?
Jan van Bergen,"*® Sophie Kuizenga-Wessel,’ and Christian J. P. A. Hoebe'?

'Department of Sexual Health, Infectious Diseases and Environmental Health, South Limburg
Public Health Service, Heerlen, The Netherlands; “Department of Social Medicine and Medical
Microbiology, School of Public Health and Primary Care (CAPHRI), Maastricht University
Medical Centre (MUMC+), Maastricht, The Netherlands; *Department of Health Promotion,
School of Public Health and Primary Care (CAPHRI), Maastricht University Medical Centre
(MUMC+), Maastricht, The Netherlands; *Department General Practice/Family Medicine,
Amsterdam UMC Location AMC, Amsterdam, The Netherlands; °STI AIDS Netherlands,
Amsterdam, The Netherlands; %Centre for Infectious Disease Control, National Institute for
Public Health and the Environment (RIVM), Bilthoven, The Netherlands; and 7Department of
Sexual Health, Public Health Service Haaglanden, The Hague, The Netherlands

Pharyngeal Chlamydia trachomatis (CT) was diagnosed in 1.2%
and pharyngeal-only CT in 0.5% of routinely universally tested
men who have sex with men (MSM). In these 3-anatomic-site
tested MSM, pharyngeal-only CT comprised 4.8% of all CT.
The low positivity of pharyngeal-only CT indicates low public
health impact of pharyngeal CT.
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Chlamydia trachomatis (CT) is the most reported bacterial sex-
ually transmitted infection (STI) in the world, with high occur-
rence among men who have sex with men (MSM) [1, 2]. The
prevalence of pharyngeal CT in MSM ranges from 0.5% to 3.6%
(median: 1.7%) [3-6]. Pharyngeal CT mostly remains asymp-
tomatic [7], and detection of pharyngeal CT fully depends on
testing. Pharyngeal CT can be detected by nucleic acid ampli-
fication tests (NAATS) [8] and can be effectively treated with
azithromycin or doxycycline [9]. Pharyngeal-only CT—that is,
without concurrent anogenital CT—is most important as MSM
who have pharyngeal-only CT are not coincidentally treated
with concurrent anogenital infections and might possibly con-

tribute to ongoing transmission.
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There is ongoing international debate regarding the clinical
and public health impact of pharyngeal CT. Some studies in an-
imals suggested that pharyngeal CT possibly transmits to their
own genital or rectal site via colonization or transient passage of
the gastrointestinal tract [10, 11]. Evidence for this route in hu-
mans is currently lacking. With regard to the public health im-
pact, 1 study suggested transmission to sexual partners from the
male pharynx to the male urethra [12]. However, pharyngeal
CT infections have been considered low-bacterial-load infec-
tions [13-15] that frequently clear (36-57%) without treatment
within 9-10 days [14, 16]. Another route of transmission dis-
cussed includes saliva. One Australian study showed that chla-
mydia DNA in saliva was detected in three-quarters of MSM
with pharyngeal CT [17], although the viability and implica-
tions for transmission are unknown. The uncertainty about im-
pact is reflected in conflicting international testing guidelines;
for example, the Australian [18] and British [19] guidelines rec-
ommend screening for pharyngeal CT in asymptomatic MSM,
whereas the US guidelines [20] do not. In most settings, routine
pharyngeal CT testing is not performed. In the Netherlands,
MSM are routinely universally tested for pharyngeal, rectal, and
urogenital CT since 2015. Using this large-scale set of routinely
universal testing data, we provide an overview of the proportion
positive, anatomical site distribution, and associated risk factors
for pharyngeal CT and pharyngeal-only CT to help inform fu-
ture testing policy and guidelines.

METHODS

Study Design

In this retrospective cohort study, coded surveillance consult-
ations among MSM were used from all STT outpatient clinics in
the Netherlands (25 public health services with 38 STI clinic lo-
cations) that were submitted to the National Institute for Public
Health and Environment via an electronic patient registry be-
tween 2008 and 2017. Reporting to this national institute is
standardized and mandatory for all STI clinics. The publicly
funded Dutch STI clinics serve high-risk groups, such as MSM.
We extracted consultation-level data on sociodemographic
characteristics, sexual behavior in the past 6 months, and STI
diagnoses for the entire study period. Sociodemographic char-
acteristics and sexual behavior are obtained from standardized
nurse-taken medical and sexual history.

Before 2015, the Dutch guidelines advocated selective
testing on indication for pharyngeal and anorectal CT in men
reporting receptive unprotected sex or symptoms. Since 2015,
routine universal pharyngeal and anorectal testing for CT and
Neisseria gonorrhoeae (NG) in MSM is recommended. All
MSM are also tested for syphilis and human immunodeficiency
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virus (HIV). Of all clinic consultations in MSM (N = 240 007),
surveillance data from clinic years that selectively tested for
pharyngeal CT (<85% of consultations tested for pharyngeal
CT in that clinic year; n = 54 754) were excluded and data from
clinic years that routinely universally tested for pharyngeal CT
(>85%; n = 185 253) were included in this study. Inclusion was
based on testing practice (proportion of pharyngeal CT tests
performed). The proportion of routine pharyngeal testing in-
creased in 2015 compared with 2008-2014 (84.7% vs 70.0%,
P <.001). In this routinely universally testing data, a selec-
tion was made for consultations in which MSM were tested
on 3 anatomical sites: pharyngeal, urogenital, and anorectal
(N =161 275).

Chlamydia trachomatis positivity was based on a positive
NAAT. Pharyngeal CT proportion positive was calculated by
dividing the number of positive tests by the total number of
tests. Pharyngeal-only CT was defined as a single pharyngeal
CT infection without concurrent urogenital or anorectal CT in-
fection. Concurrent pharyngeal CT cases were defined as pha-
ryngeal infections with concurrent urogenital and/or anorectal
infections.

Statistical Analyses

We described CT proportion positive and anatomical site dis-
tribution by descriptive statistics. Univariable and multivariable
logistic regression analyses using generalized estimating equa-
tions (GEE) were used to assess independent risk factors for
pharyngeal CT and pharyngeal-only CT. GEE analyses were
used to adjust for repeat visits by clients. These analyses were
performed on a subset of the data, including all MSM who
were routinely universally tested between 2016 and 2017, be-
cause a personal identifier and report of oral sex were available

from 2016. The subset was largely comparable to the total
study population (Supplementary Table 1). The variables as-
sessed were age (<21 years, 22-25 years, and >26 years; based
on tertiles), ethnicity (Western vs non-Western; based on the
definition of Statistics Netherlands), number of sex partners
in the past 6 months (<1, 2-3, and >4; based on tertiles), re-
porting commercial sex work (CSW), being notified for any STI
by an (ex)partner, condom use during last receptive/insertive
anogenital sex, reporting any STI-related symptoms, reporting
insertive oro-penile oral sex, coinfection with NG, and concur-
rent CT infection.

Medical Ethics

Because the retrospective coded data originated from standard
care and were analyzed anonymously, neither a full ethical re-
view nor informed consent for data analysis was needed, as
confirmed and approved by the Medical Ethical Committee of
Maastricht University (METC 2017-0251).

RESULTS

Study Population

The median age was 37 years (interquartile range [IQR]:
27-47 years) in all MSM consultations. The majority (82%;
132 624/161 275) had a Western ethnicity. The median number
of sex partners in the past 6 months was 5 (IQR: 3-10).
Condom use during last anogenital sex was reported by 34%
(55 244/161 275). Oral sex in the past 6 months was reported
in almost all consultations (98%; 64 650/66 119) in 2016-2017.
The CT proportion positive at any anatomic site was 10.6%
(17 093/161 275). For NG this was 10.8% (17 386/161 275).
An infectious syphilis infection was detected in 2.7%
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Anatomical site distribution of CT in routinely universally tested MSM attending STI clinics. The proportion positive was 1.2% (1933/161 275) for pharyngeal

CT, 3.3% (5265/161 275) for urogenital CT, and 8.0% (12 856/161 275) for anorectal CT. Abbreviations: CT, Chlamydia trachomatis, MSM, men who have sex with men; STI,

sexually transmitted infection.
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Table 1. Risk Factors for Pharyngeal Chlamydia trachomatis (CT) and Isolated Pharyngeal-only CT in MSM Routinely Universally Tested Between 2016

and 2017 (n = 68 479) using Logistic Regression Generalized Estimating Equation Analyses

Pharyngeal CT (730/68 479; 1.1%)

Pharyngeal-Only CT (283/68 479; 0.4%)

% (n/N) OR (95% Cl) Adjusted OR (95% CI) % (n/N) OR (95% Cl) Adjusted OR (95% CI)
Age
<31 years, 1.3 (339/25 390) 2.3 (1.5-3.5)° 1.7 (1.4-2.2)° 0.4 (111/25 390) 1.3 (1.0-1.8)° 1.5 (1.1-2.0)°
31-43 years 1.1 (233/20 866) 1.5 (1.3-1.9)° 1.5 (1.2-1.8)° 0.5 (101/20 866) 1.5 (1.1-2.0)° 1.5 (1.1-2.0)°
>43 years 0.7 (158/25 390) 1 (ref) 1 (ref) 0.3 (71/22 223) 1 (ref) 1 (ref)
Ethnicity®
Non-Western 1.1 (144/12 959) 1.1 (.8-1.5) NS 0.4 (57/12 959) 9(.7-1.3) NS
Western 1.1 (585/55 387) 1 (ref) NS 0.4 (226/55 397) 1 (ref) 1 (ref)
Number of sex partners
<4 0.6 (124/20 196) 1 (ref) 1 (ref) 0.2 (41/20 196) 1 (ref) 1 (ref)
4-8 1.1 (265/23 331) 1.9 (1.5-2.4)° 1.8 (1.56-2.3) 0.4 (100/23 331) 2.1 (1.4-3.0)* 2.1 (1.5-3.0)
>8 1.3 (341/24 952) 2.3(1.9-2.9° 1.9 (1.6-2.5)° 0.6 (142/24 952) 2.8 (2.0-3.9° 2.8 (2.0-4.0°
Commercial sex work
No 1.1 (698/66 421) 1 (ref) 1 (ref) 0.4 (273/66 421) 1 (ref) 1 (ref)
Yes 1.6 (26/1625) 1.6 (1.06-2.3)° NS 0.6 (10/1625) 1.5(.8-2.8) NS
Notified for STI
No 0.9 (480/54 386) 1 (ref) 1 (ref) 0.3 (190/54 386) 1 (ref) 1 (ref)
Yes 1.8 (250/14 054) 2.1(1.8-2.4¢° 1.4 (1.2-1.7)° 0.7 (93/14 054) 2.0 (1.5-2.5)° 1.7 (1.3-2.5)°
Condom use during last anogenital receptive/insertive sexual contact
Yes 1.1 (265/24 844) 1.0 (.8-1.1) NS 0.5 (120/24 844) 1.2 (.9-1.6) NS
No 1.1 (439/40 869) 1 (ref) 1 (ref) 0.4 (154/40 869) 1 (ref) 1 (ref)
Insertive oro-penile sex
No 0.5 (8/1469) 1 (ref) 1 (ref) 0.3 (4/1469) 1 (ref) 1 (ref)
Yes 1.1 (699/64 650) 2.2 (1.1-4.5)° NS 0.4 (270/64 650) 1.4 (.6-3.8) Ns
Any STl-related symptoms
No 1.0 (637/53 719) 1 (ref) 1 (ref) 0.4 (210/53 719) 1 (ref) 1 (ref)
Yes 1.3 (192/4688) 15(1.1-2.1)° NS 0.5 (73/14 688) 14 (1.1-1.8)° NS
Chlamydia trachomatis
Urogenital
No 1.0 (635/66 387) 1 (ref) 1 (ref) NA NA NA
Yes 4.5 (95/2092) 7.3 (4.0-13.3)° 15 (1.1-1.9)° NA NA NA
Anorectal
No 0.5 (317/63 455) 1 (ref) 1 (ref) NA NA NA
Yes 8.2 (413/5024) 17.7 (15.2-20.6)° 15.2 (12.7-18.2)° NA NA NA
Neisseria gonorrhoeae
Urogenital
No 1.0 (697/66,579) 1 (ref) NS 0.4 (272/66 579) 1 (ref) NS
Yes 1.8 (33/1,876) 2.9 (1.2-70)° NS 0.6 (11/1876) 1.5(.9-2.7) NS
Anorectal
No 1.0 (608/63,293) 1 (ref) NS 0.4 (240/63 293) 1 (ref) 1 (ref)
Yes 2.3 (121/5,150) 2.6 (2.0-3.37 NS 0.8 (42/5150) 1.9 (1.1-3.4)° 1.5 (1.0-2.2)°
Oropharyngeal
No 1.0 (631/64,375) 1 (ref) 1 (ref) 0.4 (250/64 375) 1 (ref) NS
Yes 2.4 (99/4,088) 2.5(2.0-3.2)° 1.6 (1.2-2.1)° 0.8 (33/4088) 2.0 (1.2-3.5)° NS
Syphilis
Negative 1.0 (698/66,189) 1 (ref) 1 (ref) 0.4 (268/66 189) 1 (ref) 1 (ref)
Positive 1.9 (39/2,066) 1.6 (1.1-2.4)° NS 0.7 (15/2066) 1.8 (1.1-3.1)° NS
HIV
Negative 1.1 (614/58,285) 1 (ref) 1 (ref) 0.4 (232/58 285) 1 (ref) 1 (ref)
Known positive 1.1 (100/9,185) .9 (.7-1.3) NS 0.5 (47/9185) 1.3 (.9-1.8) NS
First positive test 2.6 (10/390) 2.1 (1.1-4.2)° NS 0.8 (3/390) 1.9 (.6-6.1) NS

These data included 51.3% repeated visits (35 115/68 479). The pharyngeal CT positivity was 1.0% (366/35 115) in repeat consultations and 1.1% (364/33 364) among MSM who visited
the STI clinic once during this study period (P = .39). Abbreviations: Cl, confidence interval; HIV, human immunodeficiency virus; NA, not assessed; NS, not significant; OR, odds ratio; ref,
reference; STI, sexually transmitted infection.

?P < .001.

°P < .05.

°P< .0

9Ethnicity was based on self-reported country of birth of clients themselves and country of birth of their parents. Western ethnicity included persons who were born in Europe (Turkey ex-

cluded), North America, Oceania, Indonesia, or Japan. Non-Western ethnicity included persons who were born in, or with at least 1 parent who was born in Africa, Latin America, Asia (with
the exception of Indonesia and Japan), or Turkey, as defined by Statistics Netherlands.
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(4620/161 275). A first positive HIV test was detected in 1.0%
of MSM consultations (1534/161 275).

Pharyngeal CT Positivity and Anatomical Site Distribution

Pharyngeal CT was detected in 1.2% of consultations
(1933/161 275) and this comprised 11.3% (1933/17 093) of
all CT infections. Pharyngeal-only CT was detected in 0.5%
(814/161 275) and this comprised 4.8% (814/17 093) of all CT
infections. Of 1933 consultations in which pharyngeal CT was
detected, 42.1% (814) included pharyngeal-only CT (Figure 1).

Risk Factors for Pharyngeal CT and Isolated Pharyngeal CT

Using consultations from 2016 and 2017 among routinely univer-
sally tested MSM (n = 68 479), independent risk factors for both
pharyngeal CT and pharyngeal-only CT were being aged under
43 years, a higher number of sex partners in the past 6 months (>
4), being notified for any ST1, and having concurrent NG (Table 1).
No specific risk factors were associated with pharyngeal-only CT
versus concurrent CT (Supplementary Table 2).

DISCUSSION

This large study provides a comprehensive overview of pharyn-
geal CT in MSM visiting STI clinics. Routine universal pharyn-
geal CT testing in MSM has been widely implemented (85%) in
Dutch STI clinics since 2015. We assessed the proportion positive
of pharyngeal CT, the anatomical site distribution, and risk fac-
tors for pharyngeal CT among MSM visiting STTI clinics without
preselection on risk behavior. Pharyngeal CT was uncommon,
with a proportion positive of 1.2% and the proportion of positive
pharyngeal-only CT was 0.5%. The assessed proportion positive
is slightly lower compared with the median prevalence (1.7%)
estimated in a literature review [4]. However, as MSM tested at
STI clinics represent a high-risk group, the actual prevalence in
the general MSM population will possibly be lower, as suggested
by a Canadian study in a community-based population [21]. The
risks for acquisition of pharyngeal CT are similar to general risk
factors for CT [3], including a higher number of sex partners, a
younger age, and being notified for an STI. A limitation of this
study (as with NAAT diagnoses of pharyngeal CT in general) is
that false-positives could not be ruled out because most manu-
facturers’ protocols do not advocate confirmatory testing for pha-
ryngeal CT. Most pharyngeal CT infections are concurrent with
anorectal CT (54%) and would therefore be treated coincidentally
when testing MSM at the anorectal site. Almost half of pharyn-
geal CT infections (44%) were pharyngeal-only CT infections;
these infections would not have been treated if testing had only
been performed at the anogenital CT site. This finding is in line
with other studies showing that pharyngeal-only CT was reported
in 53-58% of MSM diagnosed with pharyngeal CT [14, 22].
However, this concerns only 0.5% of all MSM attending the STI
clinics and the high proportion of spontaneous clearance indicates
that the contribution of pharyngeal CT to the clinical and public

health impact of CT in MSM is very limited. In contrast, pharyn-
geal NG has a higher proportion of pharyngeal-only infections
[23], with stronger evidence to contribute to NG transmission and
to cause clinical impact [24, 25], justifying pharyngeal NG testing.
However, for pharyngeal CT, harms of routine universal pharyn-
geal CT testing and treating in terms of overtreatment, interfering
with natural immune responses, and inducing antibiotic resist-
ance in other pathogenic (STT and non-STI) microorganisms in
relationship to limited public and clinical benefits of testing argue
against routine universal pharyngeal CT testing.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors, so
questions or comments should be addressed to the corresponding author.
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