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Abstract

Objectives. Pharyngeal and rectal Chlamydia trachomatis (CT) and Neisseria gonorrhea (NG) infections
are often undiagnosed due to their asymptomatic nature. This study aims to determine: 1) the prevalence
of CT/NG infections by anatomic site among cisgender men; 2) proportion of missed CT/NG
rectal/pharyngeal infections if a) urogenital testing alone were performed or b) screening depended on

self-reported behavior alone; and 3) predictive probability of self-reported behaviors for rectal CT/NG.

Methods. This cross-sectional study used electronic health records collected at a sexual health clinic in
Los Angeles from November 18, 2018 until February 28, 2020. Included patients were: > 18 years of
age, cisgender men, who received CT/NG testing at least once during the study period. We calculated the
proportion of missed pharyngeal/rectal CT/NG infections if only urogenital testing had been done and if
testing were based only on self-reported anal sex. Separately, we ran logistic regressions for predictive

probability of self-reported anal sex on CT/NG rectal infections.

Results. Overall, there were 13,476 unique patients with 26,579 visits. Prevalence of any extragenital CT/
NG infection was 37.28%. Over 80% rectal/pharyngeal CT cases and over 65% rectal/pharyngeal NG
cases would be missed if urogenital testing alone was performed. Likewise, over 35% rectal CT/NG cases

would be missed had testing relied on self-reported sexual behaviors alone.

Conclusions. The proportion of missed rectal and pharyngeal CT/NG infections are high. Our data from a
sexual health clinic lend support to three-site opt-out testing for cisgender men attending a sexual

health/LGBTQ+ specialty clinic regardless of their sexual orientation or reported sexual behaviors.



Introduction

Chlamydia trachomatis (CT) and Neisseria gonorrhea (NG) are the most reported sexually transmitted
infections (STIs) in the United States. In 2019, there were 1,808,703 reported cases of CT, a 2.8%
increase compared to 2018, and 616,392 reported cases of NG, a 5.7% increase since 2018.[1] Because of
stigma, access to culturally competent care, and inconsistent clinician adherence to screening guidelines,
gay, bisexual, and other men who have sex with men (MSM) are disproportionally impacted by human
immunodeficiency virus (HIV) and STIs, including extragenital (rectal and pharyngeal) CT/NG
infections.[1-5] For instance, the prevalence of pharyngeal CT and NG has been shown to be 0-3.6% and
0.5-16.5% respectively, whereas rectal CT and NG has been estimated to be 2.1-23% and 0.2-24%
respectively among MSM.[6] Moreover, rectal CT and NG are well-established risk factors for HIV

infection which may be due to disruption of the mucosal tissue and increased inflammation.[3,6-11]

The Centers of Disease Control and Prevention (CDC) recommends that sexually active MSM are
screened annually for urogenital CT/NG if insertive sex is reported in the last 12 months, rectal CT/NG if
receptive anal sex is reported in the last 12 months, and pharyngeal NG if receptive oral sex is reported in
the last 12 months.[3,12] However, many pharyngeal and rectal CT and NG cases go undiagnosed and
more importantly untreated because of their asymptomatic nature and lower screening rates.[2-6,13-16]
Previous studies have demonstrated that screening for urogenital CT/NG alone among MSM may miss a
substantial amount (14-85%) of CT/NG cases.[6,13,17-22] In other words, a negative urogenital test for
CT/NG may miss positive CT/NG cases at the pharyngeal and rectal sites had urogenital testing alone
been performed. Thus, pharyngeal and rectal CT/NG cases may only be detected by STI screening at

those anatomic sites.[6,12,13,16-19]



Furthermore, screening recommendations are dependent on self-reported sexual behaviors which may be
underreported.[23] Few studies have investigated the number of missed extragenital CT/NG cases relying
on self-reported behaviors alone. A study from two health clinics in San Diego, California determined
that 11% of CT/NG cases in a primary care clinic and 78% of CT/NG cases in a high resolution anoscopy
(HRA) clinic would have been missed by self-reported behaviors alone.[23] The sensitivity of self-
reported unprotected receptive anal intercourse at predicting a rectal STI infection was 86-100% in the
primary care clinic and 12-35% in the HRA clinic. On the other hand, specificity was 30-33% in the
primary care clinic and 82-86% in the HRA clinic. However, data for this study came from two clinics
that were heterogenous from one another, only included men living with HIV, and only screened for STIs
among individuals who reported certain sexual behaviors (i.e., self-reported number of sexual partners).
In the Netherlands, a study of MSM and men who have sex with men and women (MSMW) attending a
STI clinic showed that 51.8% of CT/NG cases and 40.0% CT/NG cases were missed when testing relied
on symptoms (not including rectal symptoms) and self-reported sexual activity compared to universal
testing of all anatomic sites (pharyngeal, urogenital, and rectal).[24] But, this study was not able to
differentiate between receptive and insertive anal sex and may not be transportable to cisgender men in

the United States.

This current study aims to expand on previous literature to address the following: 1) identify the
prevalence of CT/NG cases by anatomic site among cisgender MSM, MSMW, and men who have sex
with women (MSW); 2) assess the proportion of missed CT/NG rectal and pharyngeal cases if urogenital
testing alone were performed; 3) assess the proportion of missed CT/NG rectal cases had screening
depended on self-reported behavior alone; and 4) estimate the predictive probability (sensitivity,

specificity, and area under the curve (AUC)) of self-reported behaviors for rectal CT/NG.

Methods

Study Design



This cross-sectional study was conducted using electronic health records collected at the Sexual Health
Education and Prevention Program (SHEP) at the Los Angeles LGBT Center (“the Center”), a Federally
Qualified Health Center. The SHEP sees approximately 13,000 unique patients annually in one of two
sites: the Hollywood neighborhood of Los Angeles, California and in West Hollywood, California for
HIV/STI testing and treatment, sexual health counseling, and post-exposure prophylaxis (PEP)/pre-

exposure prophylaxis (PrEP) services for HIV prevention.

Data for this study were collected from November 18, 2018 until February 28, 2020. Patients were
included in the study if they were 18 years of age or older, cisgender men, and received a chlamydia or
gonorrhea screening at least once during the study period. Some patients had more than one testing visit

during the study period.

Data Collection

All patients receiving HIV/STI testing complete clinic registration (demographics) and an online self-
administered sexual health risk assessment prior to their appointment. Patients report on last sexual
partner(s) demographics, sexual health behaviors in the last three months, and type of reported sex
(insertive anal sex, receptive anal sex, and vaginal sex). Patients who have had an HIV/STI testing visit
within six months of their last visit receive an abbreviated risk assessment that includes questions on the

patient’s last sexual encounter only.

CT/NG Testing — or — Laboratory Testing

All patients who receive HIV/STI testing are offered three-site (urogenital, pharyngeal, and rectal)
CT/NG testing regardless of their gender or self-reported sexual behaviors. However, pharyngeal CT
testing is only routinely ordered for PrEP or PEP visits, and not for routine STT testing since the CDC
recommends against such testing.[3] Providers collect pharyngeal swabs and patients self-collect urine

and rectal swabs, respectively. All specimens undergo nucleic acid amplification tests using the APTIMA



Combo 2 Assay (Hologic Gen-Probe, San Diego, CA); detailed laboratory methods for CT/NG diagnosis
have been previously described.[25] A positive CT/NG case is deemed as such if the patient receives a

positive result for CT/NG at the urogenital, pharyngeal, and/or rectal sites.

Ethics

This study was approved by the Los Angeles County Department of Public Health Institutional Review

Board (Project Number: 2020-07-884).

Variable Definitions

The primary predictor for this study is self-reported receptive anal sex with last partner. Patients were
asked “Did you have receptive anal sex (bottom) including toys and any body parts with your last sexual
partner” with answer choices yes with a barrier (condom, dam, gloves), yes without a barrier (condom,
dam, gloves), no, I don’t have this type of sex, and declined. We deemed receptive anal sex with last
partner if patients stated yes with or without a barrier and no if they reported no, don’t have this type of

sex, or declined.

We categorized patients as MSM, MSMW, and MSW based on self-reported gender of their sexual
partner(s) in the last year. All groups were mutually exclusive. We chose not to differentiate between
cisgender and transgender partners because of how the CDC recommends sexual health questions (“What

is the gender(s) of your partner(s)?”).[3]

Statistical Analyses

We used frequency and continuous distributions as appropriate to describe patient demographics, sexual
behaviors, and the prevalence of CT/NG positive cases among the total population and stratified by

partner type (MSM, MSMW, and MSW).



We calculated potentially missed pharyngeal/rectal CT/NG cases among those who received urogenital
testing overall and by partner type. Furthermore, we calculated potentially missed rectal CT/NG cases if
CT/NG screening had relied on self-reported anal sex alone in the total population and by partner type.
We used total testing visits to capture the overall prevalence of missed CT/NG cases over the study period

had each pharyngeal/rectal test relied on urogenital or self-reported anal sex.

Finally, we conducted bivariate and adjusted logistic regressions to determine how well self-reported
sexual behaviors alone predicted CT/NG rectal infections. We evaluated sensitivity, specificity, and AUC
for CT and NG separately. Adjusted logistic regression models controlled for age and partner type.

Models used each unique patient’s most recent testing visit.

All analyses were conducted using SAS software Version 9.4 of the SAS System for Windows (SAS

Institute Inc., Cary, NC, USA).

Results

Overall, there were 13,476 unique patients in our sample who contributed 26,579 visits over the study
period. The mean age overall was 33.58 (standard deviation 9.74) years. Most patients identified as gay
(69.81%), bisexual (11.37%), or heterosexual (9.97%), with differences among MSM, MSW, and
MSMW. Receptive anal sex with their last partner was reported by 34.31% of patients in all visits (Table

1).

Table 1 - Frequency distribution of demographics, sexual behaviors, and chlamydia/gonorrhea infection by site and
partner type among cisgender men at community-based STI clinic in Los Angeles, November 2018 - February 2020 (N=

26,579 total visits)
Overall n (%) MSM n (%) MSW n (%) MSMW n (%)
Demographics
Age, years, Mean (SD) 33.58 (9.74) 33.88 (10.03) 32.50 (8.81) 32.30 (9.80)
Sexual orientation
Homosexual/Gay 9,407 (69.81) 7,511 (83.94) 4(0.29) 49 (10.40)
Bisexual 1,532 (11.37) 836 (9.34) 110 (7.87) 264 (56.05)
Heterosexual 1,344 (9.97) 43 (0.48) 1,064 (76.16) 50 (10.62)
Pansexual/Queer 164 (1.22) 70 (0.78) 14 (1.00) 31 (6.58)



Other 244 (1.81) 121 (1.35) 33 (2.36) 29 (6.16)
Unknown 787 (5.83) 367 (4.10) 172 (12.31) 48 (10.19)
Total Unique Patients 13,476 (100.0) 8,948 (100.0) 1,397 (100.0) 471 (100.0)
Sexual Behaviors
Reported anal sex with last
partner
Yes 9,120 (34.31) 8,491 (48.46) 133 (7.08) 301 (34.96)
No 11,405 (42.91) 8,440 (48.17) 1,726 (91.86) 539 (62.60)
Unknown 6,054 (22.78) 590 (3.37) 20 (1.06) 21 (2.44)
Total Visits 26,579 (100.0) 17,521 (100.0) 1,879 (100.0) 861 (100.0)
Chlamydia n/N (%)* n/N (%)* n/N (%)* n/N (%)*
Urogenital Positive 714/25,435 (2.81) 413/16,742 (2.47) 95/1,817 (5.23) 31/822 (3.77)

Rectal Positive

Pharyngeal Positive

Any Chlamydia Positive®
Gonorrhea

Urogenital Positive

Rectal Positive

Pharyngeal Positive

Any Gonorrhea Positive
Any Extragenital’

Positive

1,974/24,723 (7.98)
58/8,046 (0.72)
2,441/9,562 (25.53)

692/25,425 (2.72)
1,664/24,660 (6.75)
1,431/25,437 (5.63)

2,605/24,360 (10.69)

4,041/10,840 (37.28)

1,316/16,424 (8.01)
26/3,776 (0.69)
1,585/4,969 (31.90)

514/16,737 (3.07)
1,130/16,385 (6.90)
949/16,729 (5.67)

1,744/16,189 (10.77)

2,680/5,941 (45.11)

71/1,598 (4.44)
1/107 (0.93)
122/205 (59.51)

28/1,814 (1.54)
37/1,589 (2.33)
22/1,806 (1.22)
56/1,574 (3.56)

118/201 (58.71)

54/798 (6.77)
1/167 (0.60)
771226 (34.07)

25/821 (3.05)
56/794 (7.05)
49/827 (5.93)
82/787 (10.42)

117/258 (45.35)

Abbreviations. STI= sexually transmitted infection, MSM= Men who have sex with men; MSW= Men who have sex
with women; MSMW= Men who have sex with men and women; SD= Standard Deviation
Note, the overall sample includes all cisgender men regardless of partner type and is therefore larger than the summation

of MSM, MSMW, and MSW.

“May not add to 100% because patient was missing an STI test;
Pharyngeal CT not performed for all patients/visits. Missing data for this test drives the denominator for “Any
Chlamydia Positive” to be smaller than that of other CT testing (i.e., urogenital and rectal)
‘Any Extragenital has a smaller denominator because pharyngeal CT was not performed for all patients/visits. Missing
data for this test drives the denominator for “Any Extragenital” to be smaller than those of other CT/NG testing.

Created by the author, Ryan D. Assaf

CT/NG Prevalence

Across all visits, there were 714 cases of urogenital CT (2.81%), 1,974 cases of rectal CT (7.98%), and 58

cases of pharyngeal CT (0.72%). For NG, there were 692 urogenital infections (2.72%), 1,664 rectal

infections (6.75%), and 1,431 pharyngeal infections (5.63%). There were 4,041 extragenital CT/NG

infections (37.28%). Finally, prevalence of any extragenital infection was 45.11% for MSM, 45.35% for

MSMW, and 58.71% for MSW. However, it should be noted that the denominators for any chlamydia



positive and any extragenital infection is smaller because pharyngeal CT testing was not performed for all

patients/visits. (Table 1).

Urogenital Testing

For CT, 86.11% of rectal infections (n=1,667/1,936) and 89.66% of pharyngeal infections (n=52/58) had
a negative urogenital test. Likewise, 67.46% of rectal NG (n=1,103/1,635) and 83.55% pharyngeal NG
(n=1,173/1,404) infections had negative urogenital tests. Of 3,961 positive extragenital infections,

78.41% (n=3,106) cases had a negative urogenital test.

When categorized by partner type, 88.08% (n=1,138/1,292 cases) of rectal CT among MSM, 36.23%
(n=25/69 cases) of rectal CT among MSW, and 84.62% (n=44/52 cases) of rectal CT among MSMW
would have been missed had testing relied on urogenital alone. Similarly, a large proportion of rectal NG
would have also been missed had testing relied on urogenital alone which accounted for 63.82%
(n=709/1,111 cases) of cases among MSM, 38.89% (n=14/36 cases) among MSW, and 60.00% (n=33/55
cases) among MSMW. A higher proportion of pharyngeal NG cases would have been missed by

urogenital testing alone of which, 81.51% (n=758/930 cases) would have been among MSM, 72.73%

(n=16/22 cases) among MSW, and 76.60% (n=36/47 cases) among MSMW (Table 2).

Table 2 - Proportion of missed extragenital chlamydia and gonorrhea overall and by partner type had testing relied on positive
urogenital screenings and self-reported anal sex among total visits (N=26,579 total visits)

Overall MSM MSW MSMW
/N (%) /N (%)* /N (%)* /N (%)*
Rectal Chlamydia
Proportion missed by Urogenital Testing® 1,667/1,936 (86.11) 1,138/1,292 (88.08) 25/69 (36.23) 44/52 (84.62)

Proportion missed by reported anal sex
with last partner?
Pharyngeal Chlamydia

Proportion missed by Urogenital Testing®
Rectal Gonorrhea

Proportion missed by Urogenital Testing®

Proportion missed by reported anal sex
with last partner?
Pharyngeal Gonorrhea

Proportion missed by Urogenital Testing®

537/1,441 (37.27)
52/58 (89.66)
1,103/1,635 (67.46)
542/1,234 (43.92)

1,173/1,404 (83.55)

402/1,256 (32.01)
24/26 (92.31)
709/1,111 (63.82)
438/1,085 (40.37)

758/930 (81.51)

64/71 (90.14)

b

14/36 (38.89)
35/37 (94.59)

16/22 (72.73)

26/51 (50.98)

b

33/55 (60.00)
24/51 (47.06)

36/47 (76.60)



Any extragenital
Proportion missed by Urogenital Testing®  3,106/3,961 (78.41) 2,034/2,628 (77.40)  46/115 (40.00) 83/112 (74.11)

“May not add to 100% because of missing urogenital, reported sexual behaviors, or extragenital screening

®Only 1 case noted for this sample

“The denominator included all positive pharyngeal/rectal CT/NG cases and the numerator included pharyngeal/rectal CT/NG cases
given their urogenital screening

“The denominator included all rectal CT/NG positive cases and the numerator included rectal CT/NG cases given the patient’s self-
reported anal sex behavior (as currently recommended by the CDC).

Created by the author, Ryan D. Assaf

Self-reported Anal Receptive Sex

If testing relied on self-reported anal sex with last partner, 537 cases of rectal CT (37.27%) and 542 cases
of rectal NG (43.92%) would have been missed because the patient did not report anal sex with a last
partner. Reliance on self-reported anal sex with last partner would have led to 32.01% (n=402 cases) of
missed rectal CT cases among MSM, 90.14% (n=64 cases) among MSW, and 50.98% (n=26 cases)
among MSMW. Likewise, reliance on self-reported anal sex with last partner would have led to 40.37%
(n=438 cases) of missed rectal NG cases among MSM, 94.59% (n=35 cases) among MSW, and 47.06%

(n=24 cases) among MSMW (Table 2).

The crude sensitivity of self-reported anal sex with last partner for rectal CT was 60% with a specificity
of 58%. Self-reported anal sex with last partner was associated with 2 times the odds of rectal CT in all
three models with the AUC largest in the model adjusting for partner type and age (AUC=0.61). The
crude sensitivity of self-reported anal sex with last partner for rectal NG was 59% with a specificity of
51%. Self-reported anal sex with last partner was associated with 1.3-1.4 times the odds of rectal NG in

all three models, with the AUC highest in model 3 (0.60) adjusting for partner type and age (Table 3).

Table 3 - Prediction modeling of rectal chlamydia or gonorrhea given self-
reported anal sex with last sexual partner among cisgender men at
community-based STI clinic in Los Angeles, November 2018 - February
2020 (N=13,476)

n Estimate 95% CI AUC
9,94
Chlamydia 4
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Sensitivity 0.60 (0.59,0.61) -

Specificity 0.58 (0.54, 0.62) --
9,94
Model 1 4 2.09 (1.78, 2.46) 0.59
9,45
Model 2 6 2.05 (1.72, 2.44) 0.60
9,45
Model 3 6 1.98 (1.67, 2.36) 0.61
9,91
Gonorrhea 3
Sensitivity 0.59 (0.58, 0.60) --
Specificity 0.51 (0.47, 0.55) --
9,91
Model 1 3 1.49 (1.26, 1.75) 0.55
9,42
Model 2 7 1.33 (1.12, 1.58) 0.57
9,42
Model 3 7 1.27 (1.06, 1.51) 0.60

Abbreviations. STI= sexually transmitted infection; CI= Confidence
Interval; AUC= Area Under the Curve

Model 1: Crude model of self-reported anal sex with last partner on rectal
Chlamydia/Gonorrhea respectively

Model 2: Model of self-reported anal sex with last partner on rectal
Chlamydia/Gonorrhea respectively, adjusting for partner type

Model 3: Model of self-reported anal sex with last partner on rectal
Chlamydia/Gonorrhea respectively, adjusting for partner type and age

Created by the author, Ryan D. Assaf

Discussion

In this study of CT/NG testing in over 13,000 predominantly MSM patients at an STI clinic in Los
Angeles, we determined that over 80% of rectal and pharyngeal CT cases and over 65% of rectal and
pharyngeal NG cases would be missed if urogenital testing alone was performed. Likewise, over 35% of
rectal CT and NG cases would be missed had testing relied on self-reported sexual behaviors alone with
different proportions of missed cases by partner type. Finally, the sensitivity and specificity of self-

reported anal sex with last partner is poor for both CT/NG rectal infections. Even after adjusting for other

11



variables, the predictive probability of self-reported receptive anal sex on rectal CT/NG infections
remained low (AUC 60-61%). Our findings support previous studies’ findings on missed extragenital CT/
NG cases had testing relied on urogenital testing and expand the literature on missed rectal CT/NG cases
had testing relied on self-reported anal sex. Furthermore, this study builds upon this work with a few key
strengths: 1) patients received testing regardless of their gender, reported sexual orientation, or reported

sexual behaviors; 2) the study population is large; 3) there is broader generalization than previous studies.

This study highlights the need for three-site testing, especially in high-prevalence settings, regardless of
urogenital STI results, self-reported sexual behaviors, sexual orientation, or sexual partner type. This
conclusion is three-fold. First, urogenital CT/NG infections are typically symptomatic whereas,
extragenital CT/NG cases are typically asymptomatic.[2,4-6,12,13,15-19] Thus, reliance on urogenital
testing alone may lead to a large proportion of missed extragenital cases as seen in this study and as
reported previously in the literature.[6,13,17-22] Second, social desirability bias may cause
underreporting of sexual behaviors especially among MSW and MSMW thus leading to missed CT/NG
pharyngeal and rectal infections.[23] Currently, the CDC recommends testing of rectal and pharyngeal
sites only if the patient has reported anal or oral sex, respectively, in the last 12 months.[3,12] However,
the findings from this study show that 37% of rectal CT and 44% of rectal NG would be missed by
following the CDC recommendations, a finding similar to previous reports.[23,24] Third, testing has
primarily focused on MSM alone as current recommendations state that MSM should be screened
annually.[3,12] This study showed that those who are MSW or MSMW have a prevalence of 59% and
45% for any extragenital CT/NG, respectively. Likewise, 36-38% of rectal CT/NG and 73% of
pharyngeal NG would be missed among MSW had testing relied on urogenital screening alone and 85%

of rectal CT, 60% of rectal NG, and 77% of pharyngeal NG would be missed among MSMW.

Simulation studies also support three-site CT/NG testing among MSM populations. For instance, a

simulation study found that targeting rectal and pharyngeal sites for CT/NG screening has the greatest

12



impact on reducing missed cases for individuals who are already receiving STI testing.[14] Another
simulation study showed that multi-site testing for NG among MSM may be more cost-effective than
traditional testing that relies on urogenital screening alone.[26] If three-site testing is not feasible, it has

been recommended that it is most effective to at least provide rectal CT/NG screening.[14,22]

Moreover, extragenital CT/NG testing may also help with HIV treatment, HIV prevention, and prevention
of STI infections. First, rectal CT/NG increases the risk of HIV infection so testing of this site helps
combat the HIV epidemic.[3,6-10] Jones et al., estimated that about 10% of HIV infections may be
attributable to CT/NG infections. In other words, 10% of HIV infections may be prevented given
sufficient STI control.[11] Second, extragenital testing may help identify more individuals who are
eligible for PrEP.[3,4,6] Previous studies and guidelines in the United States and Australia, have
demonstrated that STI infections, or history of STIs, among MSM are strong criteria for PrEP indication.
Thus, three-site extragenital testing may capture infections that would have otherwise been missed and in
turn can help identify those who are eligible and may highly benefit from PrEP.[4,27-29] Finally,
untreated extragenital CT/NG infections may be a reservoir for subsequent CT/NG infections. In a recent
study, it was shown that most of the urogenital NG cases in the sample were likely due to NG infection in
the rectum or pharynx of the case’s partner.[30] Routine extragenital CT/NG testing would lead to
identification and treatment of these cases, reducing transmission of subsequent STI infections to partners.

[4.5]

Limitations

There are limitations that must be considered. First, data come from medical records and there may still
be underreporting of sexual behaviors and sexual partners because of stigma and social desirability bias
despite clients receiving care at an LGBTQ+ specialty clinic.[23] Second, the prevalence of CT/NG may

not be generalizable to all cisgender men as data are coming from an STI specialty clinic in Los Angeles,

13



California. Therefore, the prevalence of CT/NG cases may be higher among MSM, MSW, and MSMW
than the general population. Third, we did not have data on symptoms at the rectal or pharyngeal sites.
Those reporting symptoms would be more likely to receive site-specific testing at clinics where
extragenital testing is available and would not be missed. However, most rectal/pharyngeal infections are
asymptomatic and would likely be missed if extragenital testing is not performed.[2,3,6,13-16] Moreover,
we did not have data on reported oral sex behaviors and could not identify missed cases of pharyngeal
CT/NG based on these reported behaviors alone. Finally, we used rectal anal sex with last partner as a
proxy for reported anal sex in the last 12 months. The noted CT/NG infection may have occurred before
this point leading to mismeasurement of reported anal sex. However, sexual health screening at other

health clinics may be similar.

Conclusion

Current CDC guidelines for extragenital CT/NG testing are recommended for “at risk groups,” such as
MSM; however, self-reported data such as sexual risk behaviors and gender of sexual partner(s) may miss
a large proportion of extragenital CT/NG cases. Our data support three-site testing for cisgender men
attending a sexual health clinic, LGBTQ+ specialty clinic, or other health clinic with a high prevalence of
STIs regardless of their sexual orientation or reported sexual behaviors while allowing patients to opt out
of any site testing. This recommendation offers two different improvements for CT/NG testing. First, it
helps minimize social desirability bias among patients; there may be stigma or discrimination that patients
face given different sexual histories. By providing three-site testing regardless of the patient’s reported
behavior, social stigma may be minimized while providing optimal care. Second, three-site testing has
been shown in simulation studies to be cost-effective. Three-site testing allows for better capture and
treatment of all CT/NG cases, especially those that are asymptomatic such as rectal and pharyngeal

CT/NG infections. Future research should further investigate the cost-effectiveness/cost-benefit analysis
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of three-site extragenital testing and the utility of relying on self-reported oral sex behaviors for

pharyngeal testing.
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