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Abstract

Background: Extragenital gonorrhea (GC) and chlamydia (CT) are usually asymptomatic

and only detected through screening. Ceftriaxone plus azithromycin is the recommended GC
treatment; monotherapy (azithromycin or doxycycline) is recommended for CT. In urethral CT-
positive/urethral GC-negative persons who are not screened extragenitally, CT monotherapy can
lead to GC undertreatment and may foster the development of gonococcal antimicrobial resistance.
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We assessed urethral and extragenital GC and CT positivity among men who have sex with men
(MSM) attending sexually transmitted disease clinics.

Methods: We included visit data for MSM tested for GC and CT at 30 sexually transmitted
disease clinics in 10 jurisdictions during January 1, 2015, and June 30, 2019. Using an inverse-
variance random effects model to account for heterogeneity between jurisdictions, we calculated
weighted test visit positivity estimates and 95% confidence intervals (CI) for GC and CT at
urethral and extragenital sites, and extragenital GC among urethral CT-positive/GC-negative test
visits.

Results: Of 139,718 GC and CT test visits, we calculated overall positivity (GC, 16.7% [95%
Cl, 14.4-19.1]; CT, 13.3% [95% ClI, 12.7-13.9]); urethral positivity (GC, 7.5% [95% ClI, 5.7-
9.3]; CT, 5.2% [95% CI, 4.6-5.8]); rectal positivity (GC, 11.8% [95% CI, 10.4-13.2]; CT,

12.6% [95% CI, 11.8-13.4]); and pharyngeal positivity (GC, 9.1% [95% ClI, 7.9-10.3]; CT, 1.8%
[95% CI, 1.6-2.0]). Of 4566 urethral CT-positive/GC-negative test visits with extragenital testing,
extragenital GC positivity was 12.5% (95% ClI, 10.9-14.1).

Conclusions: Extragenital GC and CT were common among MSM. Without extragenital
screening of MSM with urethral CT, extragenital GC would have been undetected and
undertreated in approximately 13% of these men. Undertreatment could potentially select for
antimicrobial resistance. These findings underscore the importance of extragenital screening in
MSM.

Gonorrhea (GC) and chlamydia (CT) are the 2 most commonly reported nationally notifiable
diseases in the United States.1 More than 580,000 GC cases and 1.7 million CT cases

were reported to the U.S. Centers for Disease Control and Prevention (CDC) in 2018.1
Additionally, rates of both of these sexually transmitted diseases (STDs) are increasing.
Rates of reported GC cases have increased disproportionately among men, likely reflecting
increasing rates among gay, bisexual, and other men who have sex with men (hereafter
referred to as MSM).1:2 The CT rates have increased more among men than among

women, which may also suggest increasing CT rates among MSM.! As GC and CT can

be asymptomatic, increasing rates may reflect increases in incidence, as well as increases in
screening coverage.

Depending on the anatomic site of sexual exposure, GC and CT can occur in the urethra,
pharynx, or rectum. Rectal and pharyngeal (i.e., extragenital) GC and CT occur among
MSM,3 are usually asymptomatic, and hence unlikely to be detected if rectal and pharyngeal
screening is not performed.#=% The CDC recommends, regardless of condom use, at least
annual screening for urethral GC/CT in MSM who have had insertive sex during the
preceding year, for rectal GC/CT in MSM who have had receptive anal sex during the
preceding year, and for pharyngeal GC in MSM who have had receptive oral sex during
the preceding year.” More frequent screening at 3- to 6-month intervals is recommended
for MSM at higher risk for STDs, such as those with multiple or anonymous partners.’
Highlighting the importance of extragenital screening, 2010 to 2012 data from STD clinics
participating in the STD Surveillance Network (SSuN) demonstrated rectal GC and CT
positivity among MSM at 10.2% and 14.1%, respectively, while pharyngeal GC and CT
positivity were 7.9% and 2.9%, respectively.® Furthermore, more than 70% of extragenital
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GC and 85% of extragenital CT were associated with negative urethral tests and would
have been missed with urethral screening alone.® Unfortunately, recent studies suggest that
extragenital screening rates among MSM are suboptimal (29-65%).2:8:2

Nonadherence to extragenital screening recommendations may not only result in undetected
extragenital GC/CT but also could potentially result in subtherapeutic exposure of Neisseria
gonorrhoeae to azithromycin. For example, if a patient with urethral CT and undetected
pharyngeal GC was treated only for urethral CT with recommended treatment (eg,
azithromycin 1 g), the patient would not receive recommended treatment for pharyngeal
GC (250 mg ceftriaxone plus azithromycin 1 g). Theoretically, subtherapeutic azithromycin
exposure might select for gonococcal azithromycin resistance, potentially contributing to
emerging antimicrobial resistance. However, the degree to which this may occur is unclear,
as the prevalence of extragenital GC in patients with urethral CT is not well described.

The objectives of this analysis were: (1) to assess urethral, rectal, and pharyngeal GC and
CT testing visit positivity among MSM seeking care in STD clinics; and (2) to assess the
proportion of extragenital GC that might have been undetected in MSM with concurrent
urethral CT had extragenital screening not been performed.

METHODS

Data Collection and Eligibility Criteria

We used routinely collected demographic and clinical data from STD clinics participating
in SSuN. The SSuN is a sentinel STD surveillance network comprised of 10 local

health jurisdictions conducting facility-based surveillance in 30 urban STD clinics. The
10 jurisdictions include Baltimore, MD (2 clinics); Los Angeles County, CA (12 clinics);
Miami, FL (1 clinic); Boston, MA (1 clinic); Multnomah County, OR (1 clinic);
Minneapolis, MN (1 clinic); New York City, NY (8 clinics); Philadelphia, PA (2 clinics),
San Francisco, CA (1 clinic); and Seattle, WA (1 clinic).

We restricted the analysis to nonexpress STD clinic visits during January 1, 2015, to June
30, 2019, for men 18 years or older who self-identified as gay or bisexual, or whoever
reported having sex with only men or with both men and women. Express test visits are
visits where patients who do not have any symptoms and report no known exposure to an
STD can choose to be screened for STDs without having to be examined by a health care
provider; nonexpress visits are, thus, full clinical encounters that include examinations by a
health care provider. Because of these differences and to mitigate the introduction of bias
into the study, we restricted this analysis to nonexpress test visits. We obtained data on race,
age, and human immunodeficiency virus (HIV) diagnosis for each MSM, and visit-level
data on anatomic site-specific (urethral, rectal, and pharyngeal) GC and CT testing and test
positivity. We classified MSM as HIV-infected if they ever had a laboratory-documented
positive HIV antibody test in their clinic records or ever self-reported an HIV diagnosis.
Urethral GC and CT were diagnosed by nucleic acid amplification tests (NAAT) using
urine specimens or urethral swabs, or by culture of urethral swabs. Pharyngeal and rectal
GC and CTwere diagnosed initially by culture, and subsequently, diagnosis was done by
NAAT using either patient-collected or clinician-collected swabs. The clinic in 1 jurisdiction
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(Miami, FL) did not perform pharyngeal GC testing and the clinics in 2 jurisdictions (Los
Angeles County, CA and Miami, FL) did not perform pharyngeal CT testing. Test visit
data obtained in 2019 from clinics in the jurisdiction of Los Angeles County, CA, were not
available for this analysis; however, test visit data for all other years were included in this
analysis.

Statistical Methods and Analysis

We calculated frequencies to describe the demographic characteristics of MSM included

in this analytical sample. We calculated the proportion of visits in which both GC and

CT testing occurred (referred to as “test visits™) separately by dividing the number of test
visits by the total number of clinic visits. Next, we calculated test visit positivity (number
of test visits where a positive test result was documented divided by the total number of
test visits) for GC and CT separately. To reduce the likelihood that unique test visits and
infections were counted more than once, we excluded test visits for the same pathogen by
the same patient that were less than 30 days apart, starting with the first recorded test visit
in the study period. We calculated overall test visit positivity (number of test visits with

a positive test result collected from 1 or more anatomic site divided by the total number

of test visits) and test positivity by anatomic site for GC and CT. We defined extragenital
test visits as visits where a rectal and/or pharyngeal test was performed, and we calculated
extragenital test visit positivity (number of test visits with a positive rectal and/or pharyngeal
test divided by the total number of extragenital test visits) for GC and CT. To determine the
proportion of extragenital GC and CT that might have been missed if urethral testing alone
was done, we examined test visits at which urethral testing was negative for GC and CT
and extragenital testing was performed. Of these test visits, we calculated the proportion of
such test visits with a positive extragenital test. We calculated this separately for GC and CT.
Lastly, we identified test visits at which the urethral CT test was positive and the urethral
GC test was negative (urethral CT-positive/GC-negative test visits) and extragenital testing
was performed. We then estimated the proportion of extragenital gonococcal infections that
might have been missed among urethral CT-positive/GC-negative men attending test visits
had extragenital GC testing not been done.

For each GC and CT test visit positivity outcome, we first calculated the unweighted
positivity for each jurisdiction. Second, we calculated the total weighted positivity and 95%
confidence intervals (Cl) using an inverse variance random effects model to account for the
heterogeneity in the number of STD clinics and sample sizes between jurisdictions. The
inverse variance approach requires weighting each jurisdiction based on the inverse of its
variance rather than just its sample size to increase the precision of the weighted pooled
estimate from all jurisdictions.1% We also conducted a sensitivity analysis to determine
whether there was a difference between the weighted test visit positivity after excluding test
visits for the same pathogen by the same patient that were less than 15 days apart (to reduce
the likelihood that unique test visits and infections were counted more than once) and the
weighted test visit positivity after excluding test visits for the same pathogen by the same
patient that were less than 30 days apart. We compared a < 15 day window period to a

less than 30-window period to determine whether there would be differences in test visit
positivity if we used a more liberal or a more conservative cut-off periods. We performed all
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analyses in SAS version 9.4. The SSuN activities have been determined not to be research
by the Institutional Review Board of the CDC, thus approval was not required for this
analysis.

Demographic Characteristics of the Sample and Weighted Proportion of GC and CT Test

Visits

From January 1, 2015, to June 30, 2019, 77,547 unique MSM attended 206,202 nonexpress
STD clinic visits. The race/ethnicity distribution was 40.0% non-Hispanic white, 26.1%
Hispanic, 19.2% non-Hispanic black, 6.5% Asian, and 8.2% were categorized as other
(Native American, American Indian, Native Hawaiian, Pacific Islander, multiple race, or
unknown race) (Supplemental Table 1 http://links.lww.com/OLQ/A490). By age, 17.6%
were 18 to 24 years, 44.8% were 25 to 34 years, and 37.6% were 35 years or older. Overall,
3.4% of the MSM were known to be living with HIV. Nearly half of all MSM included

in the analytical sample were from New York City (35.1%) or San Francisco (14.8%). Of
206,202 STD clinic visits, the weighted prevalence of overall GC and CT testing was 73.2%
(95% Cl, 64.8-81.7) of visits (Supplemental Table 2 http://links.lww.com/OLQ/A491).
After restricting data to visits where both GC and CT testing occurred and excluding GC
and CT test visits that occurred less than 30 days after a prior test visit, the analytic sample
included 139,718 STD clinic test visits.

GC Test Visit Positivity

Of 139,718 GC test visits, GC was detected in at least 1 anatomic site at 23,888 visits
(weighted test visit positivity, 16.7% [95% CI, 14.4-19.1]; unweighted positivity ranged by
jurisdiction from 9.9% to 24.0%) (Table 1). Urethral GC was detected at 9703 of 126,972
test visits (weighted positivity, 7.5% [95% ClI, 5.7-9.3]; unweighted positivity ranged by
jurisdiction from 3.6% to 12.8%). Rectal GC was detected at 11,745 of 101,466 test visits
(11.8% [95% ClI, 10.4-13.2]; unweighted positivity ranged by jurisdiction from 8.6% to
19.5%). Pharyngeal GC was detected at 11,330 of 123,326 test visits (9.1% [95% ClI, 7.9—
10.3]; unweighted positivity ranged by jurisdiction from 3.6% to 19.2%). When pharyngeal
and/or rectal tests were aggregated into a combined extragenital testing classification,
extragenital GC was detected at 18,527 at 128,767 test visits (14.1% [95% Cl, 12.5-15.7];
unweighted positivity ranged by jurisdiction from 9.0% to 19.5%).

CT Test Visit Positivity

Of 139,718 test visits, CTwas detected in at least 1 anatomical site at 18,639 visits (13.3%
[95% CI, 12.7-13.9]; unweighted positivity ranged by jurisdiction from 12.2% to 15.9%)
(Table 2). Urethral CT was detected at 6412 of 126,747 test visits (5.2% [95% Cl, 4.6-5.8];
unweighted positivity ranged by jurisdiction from 3.8% to 8.5%). Rectal CT was detected
at 12,631 of 101,338 test visits (12.6% [95% CI, 11.8-13.4]; unweighted positivity ranged
by jurisdiction from 10.5% to 15.5%). Pharyngeal CT was detected at 1721 of 93,172 test
visits (1.8% [95% ClI, 1.6-2.0]; unweighted positivity ranged by jurisdiction from 1.6% to
2.4%). Extragenital CT (rectal and/or pharyngeal) was detected at 13,589 of 121,946 test
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visits (11.4% [95% CI, 10.6-12.2]; unweighted positivity ranged by jurisdiction from 10.0%
to 14.2%).

Potentially Missed Extragenital GC and CT Infections

The prevalence of potentially missed extragenital infections was calculated as the number of
extragenital infections associated with a negative urethral test. We identified test visits where
extragenital positivity was recorded and determined the prevalence of urethral infections
among these tests visits. Of 17,853 GC test visits where MSM tested positive at 1 or more
extragenital site and urethral GC tests were also performed, 74.8% (95% Cl, 71.1-78.5)

of urethral GC tests were negative (Table 3), indicating that 74.8% of positive extragenital
GC tests in this sample would have been undetected if only urethral screening had been
performed. The unweighted prevalence ranged by jurisdiction from 60.7% to 82.9%. Of
12,263 CT test visits where MSM tested positive at 1 or more extragenital site and urethral
CT tests were also performed, 88.6% (95% ClI, 87.0-90.2) of urethral CT tests were negative
(Table 3). The unweighted prevalence ranged by jurisdiction from 81.7% to 92.8%. These
extragenital infections would have been missed if only urethral testing was performed.

Prevalence of Extragenital GC and CT Test Visit Positivity Associated With a Negative
Urethral Test Visit

For this component of the analysis, we sought to estimate the prevalence of extragenital GC
and CT among test visits with negative urethral tests. We identified test visits where negative
urethral tests were recorded and determined the prevalence of extragenital infections among
these tests visits. We restricted the available data to test visits where both urethral and
extragenital tests were done and urethral tests were negative. We subsequently assessed the
prevalence of extragenital GC and CT positivity. Of 109,048 GC test visits with a negative
urethral GC test, extragenital GC was detected at 11.9% (95% CI, 10.5-13.3) of visits. Of
103,662 CT test visits with a negative urethral CT test, extragenital CT was detected at
10.8% (95% Cl, 10.0-11.6) of visits. These positivity estimates indicate that there is a 12%
chance of undetected extragenital GC if a urethral GC test is negative and an 11% chance of
undetected extragenital CT if a urethral CT is negative.

Extragenital GC Test Visit Positivity Among Urethral CT-Positive/Urethral GC-Negative
MSM Test Visits

Of 4566 testing visits among MSM found to have urethral CT-positive/GC-negative tests
and who were also tested at 1 or more extragenital sites (rectal and/or pharyngeal site),

the weighted extragenital GC test visit positivity was 12.5% (95% Cl, 10.9-14.1), and the
unweighted range by jurisdiction was from 9.1% to 16.2% (Table 4). Weighted rectal GC
test visit positivity was 9.4% (95% ClI, 7.4-11.4%), and the unweighted range by jurisdiction
was from 6.0% to 16.7%. Weighted pharyngeal GC test visit positivity was 8.8% (95% ClI,
7.8-9.8), and the unweighted range by jurisdiction was from 0.0% to 12.0%.

Results of sensitivity analyses (not presented) showed that the weighted test visit positivity
after excluding test visits for the same pathogen by the same patient that were less than
15 days apart were similar to the weighted test visit positivity estimates obtained after
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excluding test visits for the same pathogen by the same patient that were less than 30 days
apart.

DISCUSSION

We found high GC and CT test positivity among MSM attending STD clinics participating
in a sentinel STD surveillance project. Rectal and pharyngeal GC positivity estimates
were approximately 12% and 9%, respectively, whereas rectal and pharyngeal CT
positivity estimates were approximately 13% and 2%, respectively. Approximately 75%
of extragenital gonococcal infections and 89% of extragenital CT infections occurred in
the presence of negative urogenital tests and would have been undetected if extragenital
screening had not occurred.

Notably, we found approximately 13% extragenital GC positivity among visits of urethral
CT-positive/GC-negative MSM; these gonococcal infections might have been missed and
potentially undertreated had extragenital screening not been done. This could result in
ongoing transmission of untreated GC. Gonococcal infections of the pharynx, which

can be more challenging to treat than infections at other anatomic sites,” were present

at 9% of visits. In the absence of extragenital screening, clinicians would have likely
undertreated such urethral CT-positive/GC-negative patients with either azithromycin 1

g orally or doxycycline 100 mg orally twice daily.” Doxycycline is unlikely to be

effective for GC treatment because of the high prevalence of gonococcal tetracycline
resistancel and treatment of such patients with 1 g of azithromycin would lead to exposure
of N. gonorrhoeae to subtherapeutic doses of azithromycin, potentially selecting for
macrolide resistance. N. gonorrhoeae has a remarkable ability to develop resistance and
treatment of GC with azithromycin monotherapy has been avoided because of the ease
with which N. gonorrhoeae can develop macrolide resistance.” Importantly, gonococcal
azithromycin susceptibility has been declining.! Although it is unclear whether exposure of
N. gonorrhoeae to subtherapeutic doses of azithromycin during CT treatment is contributing
to declining azithromycin susceptibility, the potential for this to occur and the urgency of
slowing the impending GC multidrug resistance point to the urgency of adhering to CDC’s
guidelines for extragenital screening and GC treatment.’

The high prevalence of extragenital infections among MSM attending a network

of STD clinics underscores the importance of adhering to current CDC screening
recommendations. Because extragenital infections are usually asymptomatic and may be
missed if urethral screening alone is done, extragenital sites can serve as reservoirs for .
gonorrhoeae and Chlamydia trachomatis, and contribute to ongoing disease transmission
and persistence.#11-13 Extragenital GC and CT may also facilitate HIV transmission

among MSM.14:15 Missed extragenital infections may also represent missed opportunities to
identify candidates for HIV preexposure prophylaxis (PrEP), initiate PrEP in at-risk MSM,
or identify and treat extragenital infections in MSM already on PrEP.

Despite guidelines that recommend extragenital GC and CT screening, barriers to
screening extragenital anatomic sites remain. Challenges with billing and reimbursement for
extragenital tests may pose barriers to extragenital screening.1® Some insurance providers
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limit the number of pathogen-specific tests that can be performed per clinical visit.16
Additionally, many nonSTD clinic providers do not conduct routine sexual risk assessments
(required to know from which anatomic sites to collect specimens) or are unaware of CDC
recommendations for extragenital screening.1” Fewer than half of MSM participating in

a national survey reported receiving a sexual risk assessment from their primary health

care provider in the past year.18 Time constraints and competing priorities during the
clinical encounter may also pose provider-level barriers to extragenital screening.12:16.17
Some clinical facilities also lack the staff capacity to obtain extragenital specimens from
MSM who need to be tested.1® At the patient-level, MSM may be uncomfortable discussing
sexual behaviors and/or the gender of their sex partners with their providers, particularly

if ascertainment of sexual histories is not conducted in a culturally-competent manner, and
may decline extragenital screening because they are unaware of its importance.16

Electronic reminders and standing protocols to conduct sexual risk assessments on all
patients are examples of interventions that may increase extragenital screening.18 Educating
health care providers about the availability of extragenital screening kits recently approved
by the Food and Drug Administration, extragenital screening recommendations, and the
importance of obtaining a comprehensive sexual history is another strategy.12:16 The use of
patient-collected extragenital specimens has been shown to detect N. gonorrhoeae and C.
trachomatis at similar rates to provider-collected specimens and can be used to improve
extragenital screening.16:19 Improved clinical competency in providing comprehensive
health care appropriate for leshian, gay, bisexual, transgender, and queer patients will result
in appropriate extragenital screening. Institutional policies that ensure that the Food and
Drug Administration—approved extragenital testing kits are available in clinical settings may
also increase extragenital screening.

Our study has some limitations. We obtained data for this analysis from STD clinics in

10 SSuN jurisdictions. Because these clinics were not randomly selected and STD clinics
usually have higher screening rates than other clinical settings, these estimates might not

be generalizable to all clinical settings. This sample of MSM, recruited from STD clinics,
may not be generalizable to all MSM. Screening protocols varied across jurisdictions and
may have influenced the positivity estimates observed in this study. For example, some
jurisdictions did not test for GC and CT at all anatomic sites and some jurisdictions initiated
NAAT at various times during the observation period. This analysis was limited to only
nonexpress visits. Express STD clinic visits are visits where patients who do not have

any symptoms and report no known exposure to an STD can choose to be screened for
STDs without having to be examined by a health care provider. Thus, it is possible that
positivity estimates from express visits may be different for patients attending nonexpress
visits. Including nonexpress visits in this analytical sample could have negatively biased the
observed estimates. We excluded test visits for the same pathogen by the same patient that
were less than 30 days apart, starting with the first recorded test visit in the study period, to
reduce the that unique test visits and infections were counted more than once. Because we
did this, we may have missed new infections that may have arisen from a quick reexposure
within 30 days and therefore, underestimated test visit positivity. Lastly, CDC recommends
that MSM should be screened at anatomic sites of exposure. Because anatomic site exposure
data were not available, we were unable to determine the true number of MSM that should
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have been screened. For this analysis, we assumed that MSM with a reported test visit at
an exposure site (rectal, pharyngeal, or urethral) had been exposed at the corresponding
site. If not all MSM tested at an anatomic site had been exposed at that site, we may have
underestimated positivity among exposed MSM.

In conclusion, extragenital GC and CT positivity were common among MSM in this
analysis. The vast majority of extragenital infections would not have been identified and
likely remained untreated if urethral screening alone had been performed. Furthermore,
extragenital GC was common among MSM with urethral CT; these extragenital infections
would likely have been undertreated had extragenital screening not been done. The
potential for undertreatment of GC in the absence of extragenital screening may also

have implications for presumptive expedited partner therapy with azithromycin for

sexual contacts of MSM with CT. These findings underscore the importance of current
recommendations for at least annual extragenital GC and CT screening at exposed anatomic
sites among sexually active MSM. Extragenital screening for GC and CT remains a critical
component of STD prevention and control among MSM.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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