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Abstract

Background: Gay, bisexual, and transgender youth and homeless youth are at high risk for
sexually transmitted infections (STIs). However, little recent data exist describing STI positivity
by anatomical site among those groups. We determined the positivity of Chlamydia trachomatis

TE

lesbian, gay, bisexual, transgender, and homeless youth.

D

(CT) infection, Neisseria gonorrhoeae (NG) infection, and syphilis antibody reactivity among

Methods: We recruited 1,264 adolescents with high risk behavior aged 12-24 years from
homeless shelters, lesbian, gay, bisexual, and transgender organizations, community health

EP

centers, and using social media and online dating apps in Los Angeles, California and New
Orleans, Louisiana from May 2017- February 2019. Participants received point-of-care
pharyngeal, rectal, and urethral/vaginal CT and NG testing and syphilis antibody testing. We
calculated STI positivity by anatomical site and compared positivity by participant subgroups

A
C

C

based on HIV status, sex assigned at birth, and gender identity.

Results: CT and NG positivity and syphilis antibody reactivity was higher among HIV-infected
adolescent MSM than HIV-uninfected adolescent MSM (40.2% versus 19%, p <.05),
particularly CT or NG rectal infection (28% versus 12.3%, p <.05). Of participants with
positive CT or NG infections, 65% had extragenital-only infections, 20% had both extragenital
and urogenital infections, and 15% had urogenital-only infections.
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Conclusions: STI positivity was high, particularly among transgender women and men who
have sex with men. The high proportion of rectal and pharyngeal infections highlights the
importance of both urogenital and extragenital STI screening. More accessible STI testing is
necessary for high-risk adolescent populations.
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Introduction:
Sexually transmitted infection (STI) rates have been rising in the United States since
2013.1 That rise has been particularly pronounced among adolescents and young adults
aged 15- 24 years old. In 2017, there were 1.7 million Chlamydia trachomatis (CT)
infections, 560,000 Neisseria gonorrhoeae (NG) infections, and 30,600 syphilis infections.

D

It is estimated that over half of those new infections occurred among adolescents and young

TE

adults.1

Adolescents and young adults are at increased risk for STIs for a combination of
biological, behavioral, and social factors. Compared to adult women, young women are

EP

biologically more susceptible to CT infection if exposed due to increased cervical ectopy. 2
Adolescents and young adults are also more likely than adults to have concurrent sexual
partners.3 Finally, adolescents and young adults are less likely to receive STI screening due

C

to concerns about confidentiality and stigma.4

A
C

Rapid diagnostic STI tests present an opportunity to increase access to STI screening
among adolescents and young adults, particularly high-risk adolescents who do not
traditionally have access to sexual health services.5 Those tests can be performed in nonclinical, community-based settings, allowing for opportunities to test and treat those who
are not engaged in the traditional healthcare system.6

Gay, bisexual, and transgender youth have been shown to have particularly high rates
of STIs. While numerous studies have shown increased risk of STIs among adult men who
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have sex with men (MSM), few studies have examined STI positivity in gay, bisexual, and
transgender youth. Negative attitudes towards homosexuality, poor mental health, and
substance abuse are all associated with increased likelihood of unprotected anal sex and
increased number of sex partners.7 Very few studies have compared STI rates between
young MSM and other sexual and gender minority populations, including transgender

D

women and men, non-binary youth, and lesbian or bisexual cisgender women. Youth who
are homeless, incarcerated, or use illicit substances have also been shown to be at increased

TE

risk for STIs.8-12 However, the data that exist are limited in scope.

In this study, we used data from the Adolescent Medicine Trials Network for

EP

HIV/AIDS Interventions to evaluate baseline positivity of urogenital and extragenital CT
and NG, as well as positivity of syphilis antibody among a large and diverse sample of
adolescents in Los Angeles and New Orleans.

A
C

Recruitment.

C

Materials and Methods:

We recruited adolescents aged 12-24 years old from homeless shelters, lesbian, gay,

bisexual, and transgender organizations, community health centers, and social media and
online dating apps, such as Grindr, Tinder, Jack’d, Scruff, and Chappy in Los Angeles and

New Orleans between May 2017 and February 2019. We referred eligible participants
recruited from dating apps to one of our existing study sites for testing. We determined
participant eligibility using a survey that measured gender identity and risk behaviors using 14
questions, such as illicit drug use, condomless sex, sexual contact with HIV-infected partners,
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transactional sex, and needle sharing or sex while incarcerated to provide an overall risk
score.13 The previous factors were weighted, and if a participant had a high enough score, they
were eligible for the study.

STI testing procedures.

D

At each recruitment site, we tested participants for HIV using the Alere Determine

HIV-1/2 Ag/Ab rapid test. We additionally tested participants for CT and NG using self-

TE

collected pharyngeal, rectal, and urogenital specimens. We used the Xpert ® CT/NG

Assay (Cepheid, Sunnyvale, CA). The test is a qualitative real-time, Food and Drug
Administration approved, PCR test, and results are available in 90 minutes.14 It has also

EP

been verified using pharyngeal and rectal swabs in accordance with the Clinical
Laboratory Improvement Amendments.15 The Cepheid assay system included a
“specimen adequacy control” which will produce an error in the result if the specimen
does not contain human DNA target. In addition Cepheid provided technical support

C

including training for the study team. The study team provided verbal and written

A
C

instructions on self-collecting samples for the participants. We tested for syphilis
treponemal antibodies using the Syphilis Health Check (Diagnostics Direct, Cape May
Court House, NJ) which uses fingerstick whole blood to provide results in 10 minutes.16
We allowed participants to opt out of any test they did not want to receive. We recorded
STI screening and treatment results in the mobile application CommCare (Dimagi,
Cambridge, MA).
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STI treatment procedures.
If participants screened positive for CT or NG, we provided them with same-day treatment packs
and expedited partner therapy packs. We provided participants with up to 10 expedited partner
therapy packs. Participants also had the option to receive treatment with their primary care
provider, if they had one, or a referral to a local medical clinic. If a participant was reactive for

D

syphilis antibody, we referred them to a medical provider for confirmatory testing and treatment.
All partner medical clinics agreed to provide STI treatment in accordance with CDC

TE

recommendations.17 We treated vaginal, urethral, and pharyngeal CT infections with one dose of
1 gm oral azithromycin, while we treated rectal CT infections with 100 mg oral doxycycline
twice daily for 7 days. We treated NG infections with one dose of 400 mg oral cefixime and 1

EP

gm oral azithromycin. If an NG infection was accompanied with a rectal CT infection, we treated
with 100 mg oral doxycycline twice daily for 7 days and one dose of 400 mg oral cefixime.
Partners were treated based on the infection of the participant (CT and/or NG) and the type of
sex reported (vaginal, oral, and/or anal). Partners were also encouraged to seek follow up care

A
C

C

with their primary care provider.

Statistical Analysis

We calculated baseline positivity of each STI as the proportion of participants who tested

positive divided by the total number of participants who received each test by anatomical site
(rectal, pharyngeal, or vaginal/urethral) and location (Los Angeles vs. New Orleans). We further
disaggregated based on HIV-infection status, sex assigned at birth, and gender identity.
Participants could refuse any test, so denominators for each proportion were allowed to vary
from the total sample size within each HIV-infection status by gender subgroup. If a participant
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had more than one testing visit, only their first testing date was included in the analysis.

To test for significant differences in STI positivity by anatomical site, we conducted
Pearson’s chi-squared tests or Fisher’s exact tests for cell sizes <5, comparing: 1) cisgender
MSM vs. cisgender heterosexual men; 2) HIV-infected vs. HIV-uninfected participants; and 3)

TE

differences in chi-squared and Fisher’s exact tests.

D

participants from Los Angeles vs. New Orleans. A p<0.05 was used to determine significant

Due to small sample sizes for transgender subgroups in the study, we used grouped
categories

for transgender women/transfeminine and transgender

men/transmasculine

EP

individuals to calculate proportions by gender identity. Non-binary individuals assigned male at
birth were included in the transgender woman/transfeminine category, and non-binary
individuals assigned female at birth were included in the transgender men/transmasculine
category. Other non-binary groups included in those categories based on their sex assigned at

A
C

C

birth were genderqueer, gender nonconforming, two-spirit, and questioning individuals.

The University of California Los Angeles Institutional Review Board approved the study

protocol (UCLA IRB #16-001674-AM-00006). Any protocol deviations or indications of
adverse events were reported to the Institutional Review Board. The study was registered at
ClinicalTrials.gov on April 28, 2017 (#NCT03134833).

Results:
Approximately 17% of participants who were screened for the study were ineligible
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because they did not meet the risk criteria. We recruited 1,264 adolescents into the study, 690
from Los Angeles and 574 from New Orleans from May 2017-February 2019. Participants
were 14-24 years of age, with a mean age of 21 years old (SD = 1.41). Of the total participants,
71% were cisgender men, 17% were cisgender women, 5% were transgender women, 2% were
transgender men, and 4% were non-binary. Half (50.7%) of the sample identified as MSM. The

D

majority of participants were African American (57%) or Hispanic/Latino (22%).

TE

Table 1a and 1b show baseline STI positivity by anatomical site based on HIV-infection
status, sex assigned at birth, and gender identity. Refusal for testing varied by STI test type and
anatomical site: 5.6% for any rectal infection, .47% for any pharyngeal infection, and 1.1% for

EP

any vaginal/urethral infection. Cisgender, heterosexual men were more likely to opt out of
rectal infections (15.4% refusals).

Of all participants with a positive STI test, 59% identified as MSM. HIV-uninfected, cis-

C

gender MSM had significantly higher syphilis antibody reactivity (6.8% versus 1.6%, p<0.05),

A
C

rectal infections (12.3% versus 4.3%, p-value <0.05), and pharyngeal infections (7.0% versus
1.6%, p<0.05) compared to HIV-uninfected, heterosexual cisgender men.

Figure 1 shows STI positivity by HIV-infection status, gender identity, and sex assigned

at birth.

Only 17% (4/23) of women with a rectal CT or NG infection reported having receptive
anal sex in the past 4 months, and 26% (6/23) of the women had rectal infections without
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concurrent vaginal infections. There were no significant differences in STI positivity between
Los Angeles and New Orleans.

Figure 2 shows the proportion of participants with an extragenital CT or NG infection

D

(rectal or pharyngeal) or a urogenital CT or NG infection (vaginal or urethral).

Discussion:

TE

We measured CT and NG infection and syphilis treponemal antibody reactivity
among at-risk adolescents in Los Angeles and New Orleans and found a high proportion of
STIs, especially among HIV-infected participants and transgender women. Rectal CT was the

EP

most common infection overall, followed by syphilis and rectal NG. The high prevalence of
STIs in our study exceeded the 9.2% prevalence of CT, NG, and trichomoniasis and the 4.6%
prevalence of CT identified in studies using the National Longitudinal Study of Adolescent

C

Health findings.18,19

A
C

The CDC recommends routine oropharyngeal and anorectal screening for CT and NG
among MSM. However, not all health centers have adopted that risk-based extragenital
screening18 and studies have found that urine-only CT and NG tests can miss cases of

extragenital infections in men.20,21 Additionally, cisgender women who test positive for rectal
infections are often un-infected at urogenital sites.21 Of the participants with CT or NG

infections in our study, over half had only pharyngeal or rectal infections and would have
remained undetected and untreated with urogenital-only screening.
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In our study, approximately one in five of the HIV-infected participants were also
reactive for syphilis treponemal antibodies. The highest proportions of reactive syphilis tests
were seen in HIV-infected cisgender MSM and transgender women. In the United States,
cases of syphilis have increased by 73% from 2013 to 2017, and 58% of the cases in 2017
were among MSM.22 The progression to neurosyphilis may also be more common in patients

D

with HIV-coinfection.23 Additionally, a recent modeling study estimates that 10% of HIV
infections among MSM in the United States can be attributable to a CT or NG infection.24

acquisition and transmission.22,24

TE

Screening for syphilis, along with other STIs, is important to prevent additional risk of HIV

EP

Our study findings further underscore the importance of increasing outreach and
testing programs tailored to gay, bisexual, and transgender populations. Cisgender MSM
accounted for more than half of all positive STIs in our study. Furthermore, transgender
women and non-binary individuals assigned male at birth had high rates of STIs, especially

C

when co-infected with HIV. According to the CDC, in 2015 the percentage of transgender

A
C

people who received a new HIV diagnosis was more than three times the national average.26
Among HIV-infected participants, transgender women were nearly twice as likely to have a
rectal infection compared to cisgender MSM.

Unexpectedly, HIV-uninfected cisgender women had similar proportions of rectal

infections as HIV-uninfected cisgender MSM in the study. Most of the women with CT or
NG rectal infections did not report having receptive anal sex in the past 4 months. Other
studies have also found high proportions of rectal infections among women who report no
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anal sex27, demonstrating the need for further research into other possibilities for acquisition
such as migration from vagina to the anus and reliability of self-reporting of sexual history.

HIV-uninfected cisgender women also accounted for the highest proportion of vaginal
infections, while HIV-uninfected cisgender heterosexual men also had a high proportion of

D

urethral infections. Additionally, 9 cisgender heterosexual men in our study had rectal
infections. Those participants self-identified as heterosexual and some, but not all, reported

TE

having anal sex. Greater efforts are needed to understand sexual behaviors among high-risk
cisgender men and women to identify potential needs for additional STI testing among some

EP

who identify as heterosexual.

Our study is limited by convenience sampling which may have resulted in selection
bias. We additionally used a risk score for study recruitment, therefore our sample may not be
representative of all lesbian, gay, bisexual, and transgender, homeless, or incarcerated

C

adolescents in Los Angeles and New Orleans. As participants could refuse any test, the true

A
C

prevalence of infections in the study population may be different. We additionally had small
sample sizes for certain subgroups, including HIV-infected transgender women and men and
cisgender women. Further, the categories used to group transgender participants do not
capture the full diversity of identities reported by all participants in the study. Future studies
with larger transgender samples should investigate whether there are significant differences in
STI positivity between binary (e.g., transgender men and women) and non-binary identified
transgender youth (e.g., genderqueer, gender non-conforming, or two spirit individuals).
Finally, syphilis treponemal antibody reactivity does not necessarily indicate an active
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infection, so we cannot determine the clinical significance of these infections.

As STI rates continue to rise, there is a greater need for screening and access to testing
among high-risk populations, particularly MSM and transgender women. The risk of coinfections and the high positivity of often asymptomatic rectal and pharyngeal CT and NG

D

infections found in our study reveal the importance of both genital and extragenital screening
for the detection of STIs. Extragenital screening must be incorporated as standard of care for

TE

high risk adolescents who report extragenital exposures to prevent STI cases from going

A
C

C

EP

undetected.
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Figure 1. Baseline prevalence of Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG),
and syphilis antibody reactivity by human immunodeficiency virus (HIV)-infection status,
gender identity, and sex assigned at birth for adolescents aged 14-24 years in Los Angeles and

A
C

C

EP

TE

D

New Orleans, May 2017-February 2019.
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Figure 2. Proportion of adolescents age 14-24 years with an extragenital (rectal or pharyngeal)
or urogenital (urethral or vaginal) Chlamydia trachomatis (CT) or Neisseria gonorrhoeae (NG)

A
C

C

EP

TE

D

infection in Los Angeles and New Orleans, May 2017-February 2019.
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Table 1. Baseline prevalence of Chlamydia trachomatis (CT), Neisseria gonorrhoeae (NG), and
HIV-uninfected, N=1,113
syphilis antibody among a) human immunodeficiency virus (HIV)-infected adolescents and b)
HIV-uninfected adolescents aged 14-24 years in Los Angeles and New Orleans, May 2017February 2019
a)

HIV-infected, N=151
Transgendera

Cisgender

Womenb
n=18

Men
n=123

n (%)

n (%)

Rectal

3 (23.1)
0

Vaginal/Urethral

0

NG
Rectal
Pharyngeal

CT or NG

0

0

2 (2.4)

0

0

3 (3.6)

0

0

4 (30.8)

11 (12.1)

0

0

2 (15.4)

8 (9.5)

0

0

1 (7.1)

4 (4.8)

0

0

C

Vaginal/Urethral

n (%)

20 (21.5)

EP

Pharyngeal

n (%)

TE

CT

Heterosexual
n= 7

D

MSM*
n= 116

Heterosexual
Women
n=10

6 (46.2)

26 (28.0)

0

0

Any Pharyngeal

2 (14.3)

9 (10.7)

0

0

Any Vaginal/Urethral

1 (7.7)

5 (6.0)

0

0

Syphilis Antibody

2 (22.2)

19 (22.9)

0

1 (10.0)

Any STI**

5 (53.3)

41 (40.2)

0

1 (10.0)

A
C

Any Rectal

Note: Proportions are based on participants who received each test, as participants could refuse
any test. As such, the denominators for calculated percentages vary by cell within each column.
There were no HIV-infected transgender men.
a
Includes gender non-binary individuals
b
Assigned male sex at birth
*Men who have sex with men
**Any CT, NG, or syphilis infection at any anatomic site
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b)

Transgendera

Cisgender
Men
n=779

Menb
n=43

Womenc
n=86

n (%)

Women
n=205

Heterosexual
n= 254

Nonheterosexual
N= 88

Heterosexual
n= 117

n (%)

n (%)

n (%)

n (%)

n (%)

1 (2.6)

8 (10.5)

39 (8.2)

3 (1.4)

0

2 (3.0)

1 (2.7)

1 (1.5)

NG- Rectal

0

6 (7.9)

NG- Pharyngeal

0

NG- Vaginal/Urethral

0

Rectal
Pharyngeal
Vaginal/Urethral

1 (.4)

3 (3.6)

2 (1.8)

7 (2.0)

21 (8.5)

7 (8.3)

13 (11.7)

33 (6.9)

6 (2.9)

4 (4.8)

3 (2.8)

3 (4.5)

23 (6.5)

3 (1.2)

4 (4.9)

1 (0.9)

1 (1.5)

5 (1.4)

3 (1.2)

4 (4.8)

4 (3.6)

EP

1 (2.6)

13 (17.1)

59 (12.3)

9 (4.3)

10 (11.9)

13 (12.0)

0

5 (7.5)

25 (7.0)

4 (1.6)

6 (7.2)

3 (2.7)

A
C

Any Pharyngeal

C

Any Rectal

11 (10.2)

4 (1.2)

NG

CT and NG

7 (8.4)

TE

CT

D

MSM*
n= 525

Any Vaginal/Urethral

1 (2.7)

2 (2.9)

11 (3.1)

22 (8.8)

8 (9.5)

16 (14.4)

Syphilis Antibody

2 (4.9)

6 (7.6)

33 (6.8)

4 (1.6)

2 (2.3)

0

Any STI**

4 (9.5)

17 (20.4)

98 (19.0)

21 (12.2)

14 (16.1)

20 (17.4)

Note: Proportions are based on participants who received the test, as participants could refuse
any test. As such, the denominators for calculated percentages vary by cell within each column.
a
Includes gender non-binary individuals
b
Assigned female sex at birth
c
Assigned male sex at birth
*Men who have sex with men
**Any CT, NG, or syphilis infection at any anatomic site
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