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Introduction

Youth are at high risk for acquisition and trans-
mission of sexually transmitted infections (STIs)
and HIV as well as unintended pregnancy. Youth
in developed countries including Canada, the
United Kingdom, France, Sweden, and the Uni-
ted States have generally similar rates of sexual
activity; however, American youth have higher
rates of pregnancy, childbearing, abortion, and
STIs [1]. These rates are affected by various
factors including negative societal attitudes
toward teenage relationships and sexuality,
restricted access to and high cost of reproductive
health services, indecision regarding contracep-
tion, and lack of motivation to avoid pregnancy
[1]. High rates of STIs among U.S. youth are
associated with an increased number of sexual

partners, lower levels of condom use, and com-
plexity of their sexual networks [2].

HIV-infected youth represent a heterogeneous
group in terms of sociodemographics, mode of
HIV infection, sexual and substance abuse history,
clinical and immunologic status, psychosocial
development, and readiness to adhere to medica-
tions. Success in the treatment and prevention of
pediatric HIV has completely changed the epi-
demic in high-resource countries, and
perinatally-infected children can now survive into
adulthood with appropriate care [3]. However,
among U.S. youth aged 13–24 years living with
HIV, the majority acquired their infection through
high-risk behaviors, not through perinatal expo-
sure [4].

Youth are in a unique period of development
—their psychosocial developmental stage is
normally associated with increased risk-taking
behaviors and desire for autonomy [5], a key part
of why they are so susceptible to STIs. Those
who are HIV-positive can then enter into a
“perfect storm” for additional STI acquisition,
transmission, and related complications. STIs are
known to enhance HIV shedding at mucosal
sites, therefore increasing the infectiousness of
the HIV-positive individual. In addition, STIs
can have a more rapid and severe course in
infected and immunosuppressed youth [6]. This
review, therefore, focuses upon the epidemiology
of sexual behaviors and STIs, biological and
cognitive susceptibility to STI acquisition, STI
screening and vaccination recommendations, and
STI treatment and management considerations,
in the key population of HIV-positive youth
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living in the U.S. Two case examples are also
provided to illustrate intertwining STI/HIV risks
and acquisition in high-risk youth.

Epidemiology of Sexual Behaviors
and STIs in HIV+ Youth

As mentioned above, in the United States, two
distinct cohorts of HIV-infected youth exist—
those who acquired disease perinatally
(PHIV-infected youth), and those who acquired
the disease behaviorally (BHIV-infected youth),
usually through sexual contact or injection drug
use. Figure 14.1 presents the estimated distribu-
tion of youth and young adults aged 13–24 years
living with diagnosed HIV infection at the end of
2014 by sex and transmission category, in the
United States and six dependent areas [4].

Among male youth living with diagnosed
HIV infection at the end of 2014 (N = 29,115),
80% of infections were attributed to
male-to-male sexual contact. An estimated 12%
had infection attributed to perinatal exposure.
Three percent were attributed to heterosexual

contact, 3% to male-to-male sexual contact and
injection drug use, and 1% to injection drug use.
One percent of males aged 13–24 had infection
attributed to other transmission categories (in-
cluding hemophilia, blood transfusion, or
unreported/unidentified factors). Among adoles-
cent and young adult females in the same time
period (N = 9,241), 49% of infections were
attributed to heterosexual contact. An estimated
42% of females aged 13–24 were living with
diagnosed HIV infection attributed to perinatal
exposure. Five percent were attributed to injec-
tion drug use, and 4% had infection attributed to
other transmission categories as described above.

Risk and Protective Sexual Behaviors

Sexual risk behaviors have been examined sepa-
rately in PHIV-infected and BHIV-infected
youth. Carter et al. reviewed 32 articles pub-
lished from 2001 to 2012 that described preva-
lence, correlates, and characteristics of sexual
activity, HIV status disclosure, and contraceptive
and condom use among U.S. infected youth aged

Fig. 14.1 Adolescents and young adults aged 13–24 years living with diagnosed HIV infection by sex and
transmission category, year-end 2014—US and 6 dependent areas. From CDC, HIV surveillance in adolescents and
young adults (through 2015). Available at: http://www.cdc.gov/hiv/pdf/library/slidesets/cdc-hiv-surveillance-
adolescents-young-adults-2015.pdf
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10–24 years [7]. By definition, most BHIV-
infected youth (89% in one reviewed study)
were sexually active in the previous year; 68–
72% were sexually active in the preceding
3 months. A smaller proportion of PHIV-infected
youth (both males and females) were sexually
experienced (estimates ranged between 25 and
46%), and initiation of penetrative sex appeared
to be slower compared to HIV-uninfected but
PHIV-exposed youth, particularly for youth with
HIV+ caregivers. However, one correlate of
sexual initiation in PHIV-infected youth included
antiretroviral non-adherence (among adults it has
been suggested that this association may be
related to hopelessness) [8]. Positive correlates of
recent sexual activity in HIV-infected youth
included acquiring HIV behaviorally (as com-
pared to perinatally), drug and alcohol use,
greater HIV knowledge, and physiological anxi-
ety (as opposed to health-related anxiety). Those
with mid-level CD4 counts (as opposed to very
low or high CD4 counts) were less likely to be
currently sexually active [7].

Partner concurrency has been identified as an
issue in HIV-infected youth. Concurrency is a
situation in which more than one sexual part-
nership is occurring simultaneously (in contrast
to serial monogamy, in which each partnership
must end before the next starts) [9]. A larger
proportion of young BHIV-infected men who
have sex with men (MSM) compared to
BHIV-women who have sex with men
(WSM) reported sex partner concurrency (56 vs.
36%); these numbers contrast sharply with the
14% concurrency rate reported in sexually active
adolescents in the National Longitudinal Study
of Adolescent Health [10]. Sexually active
BHIV-infected female youth reported a mean of
1.8–1.9 partners in the previous 3 months; the
same studies indicated that these young women
thought their partners were also having other
partners 22–36% of the time [7]. Concurrency is
described in more detail below (see Biological
and Cognitive Susceptibility to STI Acquisition).

Condom use and serostatus disclosure have
been explored as protective factors. In general,
condom use in PHIV-infected youth was more
common compared to HIV-uninfected peers, but

many PHIV-infected youth (65%) still reported
ever having had condomless sex [7]. In studies of
BHIV-infected youth, estimates of recent con-
domless sex ranged from 40 to 63%, with lower
rates of condom use at last sex reported in WSM
versus MSM (61 vs. 78%) [10]. Serostatus dis-
closure to recent sex partners estimates range
from 20 to 60%, for both BHIV and
PHIV-infected youth, and has been associated
with fewer numbers of sex partners, the partner
being primary/main versus casual, the partner
being perceived to have HIV, greater number of
sex acts with a partner, greater length of time
since HIV diagnosis, disclosure to friends and
family, immunosuppression, and older age [7].

STI Incidence and Prevalence

STI incidence and prevalence have been exam-
ined separately in PHIV-infected and
BHIV-infected youth. In a cohort of 174 sexually
active PHIV-infected adolescent girls aged 13–
19 years, estimated cumulative incidences for
STIs over a 6-year time period were calculated to
be condyloma 8%, trichomoniasis 7%, genital
chlamydia infection 6%, genital gonorrhea 4%,
and syphilis 2%. Only 58% had a Pap test, but of
those who did, 47.5% of the sexually active
adolescents had abnormal cytology (30% occur-
red at first exam) [11]. Only one other pilot study
in the U.S. has examined HPV in PHIV-infected
children: of 23 PHIV-infected non-sexually
active girls, 30 and 17% had anogenital and
oral HPV (mostly high-risk types), respectively;
of 23 PHIV-infected non-sexually active boys,
17 and 4% had anogenital and oral HPV,
respectively (again, mostly high-risk types).
Sexual activity was defined as oral, vaginal, anal
or genital–genital contact in this study [12].

In BHIV-infected youth, one study of 143
BHIV-infected females aged 13–24 years
screened over 18 months for genital chlamydia,
gonorrhea, trichomoniasis, and syphilis calcu-
lated overall STI incidence to be 1.4/100
person-months, not significantly different
between the high and low viral load groups. This
was thought to be lower than previously
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published estimates from high-risk
non-HIV-infected youth. However, after initial
diagnosis, 8/27 participants were diagnosed with
1 additional STI, indicative of ongoing sexual
risk behaviors in a subset of the population [13].

The Reaching for Excellence in Adolescent
Care and Health (REACH) study enrolled 346
BHIV-infected adolescents (257 girls and 89
boys) aged 12–18 years compared to 182 (142
girls and 40 boys) HIV-uninfected but same-aged,
at-risk sexually active adolescents matched for
drug-taking behaviors. Enrollment took place
from1996 to 2000 from16 clinical sites around the
U.S., and provided valuable longitudinal infor-
mation about BHIV-infected adolescents as com-
pared to high-risk peers. Incident trichomoniasis
(1.3 vs. 0.6/100 person-months) and genital
chlamydia infection (1.6 vs. 1.1/100
person-months) were significantly higher in
BHIV-infected girls, though genital gonorrhea
was not (0.6 vs. 0.4/100 person-months) [14].
Younger age was associated with STIs in both the
BHIV-infected and HIV-uninfected girls. Inci-
dence of genital gonorrhea was borderline signif-
icantly higher in BHIV-infected boys (0.8 vs.
0.2/100 person-months); genital chlamydia inci-
dence was not (1.3 vs. 0.8/100 person-months),
probably owing to the small number of male par-
ticipants. No studies on STI incidence in
BHIV-infected youth incorporated extragenital
testing, so all of the above estimates are likely
underestimates of true STI incidence that should
also include oral or rectal infections.

In the REACH study, viral STI detection
rates, specifically for HPV infection, were also
significantly different in the BHIV-infected ado-
lescents compared to the HIV-uninfected, at-risk
sexually active adolescents. At baseline, 103 of
133 (77%) BHIV-infected girls, compared with
30 of 55 (55%) HIV-uninfected girls, were pos-
itive for HPV (predominantly high-risk types)
from cervical lavage samples [15]. Prolonged
persistence of either prevalent or incident HPV
infection (measured every 6 months) was iden-
tified in BHIV girls (689 vs. 403 days, respec-
tively); this persistence was associated with CD4
immunosuppression and the presence of multiple
HPV types [16]. Patterns of HPV-type infection,

clearance, and persistence did not differ in this
cohort of girls before or after the introduction of
HAART, but the median follow-up time after
HAART initiation in the study was 428 days
(since 70–90% of HPV infection in healthy
women clears between 12 and 24 months, the
authors speculated the study’s 13-month
follow-up time was too short to observe a sig-
nificant difference in HPV clearance following
HAART initiation) [17]. In terms of anal HPV,
the BHIV-infected adolescents initially had a
higher prevalence of anal HPV infection com-
pared to the HIV-uninfected adolescents (girls:
59/183 (32%) versus 11/82 (13%) respectively;
boys: 28/58 (48%) versus 9/25 (36%), respec-
tively). HIV infection was independently asso-
ciated with prevalent abnormal anal cytology
results in the boys [18]. When followed annually
over time, BHIV-infected girls had a signifi-
cantly higher incidence of anal HPV versus
high-risk HIV-uninfected girls (30 vs. 14 per 100
person-years), high-risk anal HPV (12 vs. 5.3 per
100 person-years), and anogenital warts (6.7 vs.
1.6 per 100 person-years); anal dysplasia was
also more common but not statistically signifi-
cantly different (12 vs. 5.7 per 100 person-years).
Incident HPV and HPV-related events were
consistently higher in the BHIV-infected boys
versus high-risk uninfected boys [anal HPV (40
vs. 24 per 100 person-years), high-risk anal HPV
(27 vs. 11 per 100 person-years), anogenital
warts (8.8 vs. 1.2 per 100 person-years), and anal
dysplasia (37 vs. 13 per 100 person-years)] but
did not achieve statistical significance likely due
to the small number of boys followed [19].

Seroprevalence of hepatitis B and C infection
has also been examined in the REACH study
[20]. BHIV-infected males were more likely to
have evidence of HBV infection (defined as a
positive HBV core antibody) than
HIV-uninfected males (23.7 vs. 0%, respectively,
P = 0.008). No significant difference was found
for HBV infection in BHIV versus
HIV-uninfected females (17.4 vs. 8.4%, respec-
tively, P = 0.112). The rate of HCV infection
(1.6%) (defined by positive EIA confirmed by
repeat EIA, recombinant immunoblot, or PCR)
was too small to make comparisons between
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groups. A significant risk factor for HBV infec-
tions for males was a homosexual or bisexual
orientation. For females, a risk factor for HBV
infection was having more than 10 lifetime sex-
ual partners. In addition, in the HIV-infected
cohort, 15% of females and 36% of males who
were seropositive for HBV had evidence of
active HBV infection (defined as a positive HBV
surface antigen); none of the HIV-uninfected
subjects who were seropositive for HBV had
evidence of active HBV infection.

Biological and Cognitive
Susceptibility to STI Acquisition
in HIV+ Youth

Youth are susceptible to acquisition of STIs based
on several biological and cognitive/behavioral
characteristics. In HIV-positive youth, STIs can
promote increased HIV shedding and transmis-
sion to partners, making these characteristics
particularly important.

Biological Factors

The female genital tract has a greater surface area
than the male genital tract and a larger amount of
semen compared to vaginal fluids is involved in
intercourse [21, 22]. This accounts for some of the
increased risk for female acquisition of HIV and
other STIs. During puberty, the vaginal flora pH
decreases and becomes more acidic secondary to
the appearance of Lactobacillus species, though
the relationship between this change and risk of
STIs has not yet been clarified [23]. The cervix of
female adolescents is lined by immature
single-layered columnar epithelium, or cervical
ectopy (also termed ectropion), which is more
susceptible to infection compared to the multi-
layered squamous epithelium of adult women.
Epidemiologic studies have found a specific
association between ectopy and infection with
Chlamydia trachomatis, as this organism resides
in and favors columnar epithelial cells [24–26].
Neisseria gonorrhoeae may also attach preferen-
tially to columnar epithelium rather than

squamous tissue [27]. Persistence of ectopy has
been associated with use of hormonal contracep-
tives (including both oral and injectable methods)
which is of particular concern in female youth,
many of whom utilize these medications [28].

The vasculature within columnar epithelium
of ectopy is more superficial and more easily
traumatized than that of squamous epithelium,
theoretically permitting HIV-infected cells from
the circulation to gain access to the mucosal
surface, and for infected monocytes and lym-
phocytes to reach the circulation [23]. Ectopy has
been associated with increased risk for HIV
acquisition in uninfected women in some studies,
particularly in the youngest age groups, although
this remains controversial [29–31]. In one par-
ticular study of HIV-infected versus uninfected
adolescent women, an independent association
between HIV infection and increased ectopy was
not shown [32].

Compared to older women, adolescent women
have less estrogenization of the genitalia, thinner
cervical mucus, and poor lubrication with
intercourse-related trauma, all increasing their
risk of STI acquisition. In addition, thinner mucus
may permit organisms to penetrate more easily
and to attach to mucosal sites or gain access to the
upper reproductive tract of young women [23]. In
a study of adolescent women and cytokine pro-
files in cervical secretions, lower concentrations
of IL-10 were noted in HIV-uninfected versus
HIV-infected subjects coinfected with HPV. The
lower concentrations of IL-10 in the
HIV-uninfected subjects reflected an appropriate
response (shift from antibody-mediated genital
immune environment to T cell-mediated immune
response in the context of a viral infection).
Concentrations of IL-12 (which enhances the
cell-mediated response) were associated with HIV
and HPV infections and presence of another STI
(including C. trachomatis, N. gonorrhoeae and/or
T. vaginalis). Thus, compared to their HIV-
uninfected counterparts, in HIV-infected adoles-
cent women there was a change in the local
immune environment after secondary infection
with viruses, bacteria, or protozoans [33].

Lastly, compared with adults, youth differ in
their timing of acquisition and response to HIV
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infection. For those with BHIV, youth are more
likely than adults to be relatively recently infec-
ted [34]. Once infected, youth have persistence
of thymic function; this allows for naïve T cell
generation and a greater capacity for reconstitu-
tion especially in the context of highly active
antiretroviral therapy (HAART) [35–38]. Of
note, young women tend to have lower viral
loads compared to young men despite compara-
ble CD4 cell counts [39].

Cognitive/Behavioral Factors

Several aspects of adolescent development make
youth more susceptible to STIs compared to their
adult counterparts, and these are magnified in
those infected with HIV. Those aged 14–
17 years (middle adolescence) in particular may
believe in the “myth of invulnerability,” or that in
the case of STIs, infections might occur to others
but not to them. Youth also tend to be less
knowledgeable regarding signs and symptoms of
STIs and may be afraid to disclose their diag-
nosis and/or sexual activity to guardians or par-
ents [28]. Peers and friends with whom youth
associate may have a significant effect on their
behavior and sexuality. For example, youth who
believe that their friends are sexually active are
more likely to become sexually active them-
selves, and having sexually active friends has
been associated with earlier sexual debut among
both boys and girls, controlling for a variety of
social and demographic factors [40, 41].

Behavioral factors increasing the risk of
acquisition of STIs in youth include having new,
recent and/or multiple sexual partners; older age
partners; partners who engage in high-risk
behaviors (intravenous drug use); douching;
drug use (including illicit and intravenous drugs,
tobacco, and alcohol); and a past history of STIs
[28]. Mood disorders and drug use are both
common among youth. In those with a chronic
illness such as HIV, depression is often sec-
ondary to long-term disease-related stressors and
challenges, increasing the risk for substance use
and abuse and thus STI acquisition [42, 43].
Furthermore, in a study of 166 HIV-infected

youth aged 13–21 years in three US cities, a
larger proportion of participants with BHIV
compared to PHIV reported lifetime use of
alcohol, marijuana, tobacco, and club drugs. Of
note, this difference was not solely due to age
[44]. This is consistent with national data
demonstrating high rates of drug use among
youth at risk for HIV in the first place [45].

As mentioned previously, concurrency is a
key issue in HIV-positive youth. Since youth
typically have more relationship partners than
adults, sexual networks and concurrency are
particularly important in this population and
underlie the generally increased risk for STIs that
youth face [46]. Concurrency amplifies the
transmission of STIs and HIV by reducing the
time between transmissions. By linking individ-
uals together to create a large network, it
removes any protection that would be afforded
by monogamy, and pathogens can travel effi-
ciently and rapidly throughout the population
[47–50].

Age mixing of couples is an additional factor
influencing the prevalence of curable and incur-
able STIs and one particularly relevant to youth.
For example, age mixing is often asymmetric
among heterosexual couples, with males being
typically older than their female partners.
Sex-based and economic power differentials may
underlie the types of sexual relationships young
women engage in, especially with older men,
who may be more likely to be infected with HIV
and other STIs in the first place [28, 51, 52]. In
this way, such females will become infected
earlier than their male age peers, as seen with
HIV in many sub-Saharan African countries and
in curable STIs in the US [9, 23]. Similar age
mixing has also been shown to influence the
spread of HIV among men who have sex with
men [53, 54].

STI Screening and Vaccination
Recommendations in HIV+ Youth

Close screening and follow-up is recommended
for all of the STIs in HIV-positive youth because
of their risk factors and because they are at
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increased risk to transmit their HIV. Recom-
mendations from the HIV Medicine Association
of the Infectious Disease Society of America, the
Centers for Disease Control and Prevention, the
National Institutes of Health, Advisory Com-
mittee on Immunization Practices, American
Association for the Study of Liver Diseases and
the Infectious Disease Society of America are all
applicable to this age group [55–60].

Gonorrhea, Chlamydia, and Syphilis
Infections

All HIV-infected women aged <25 years should
be screened for chlamydia and gonorrhea.
HIV-infected youth should be screened for gon-
orrhea and chlamydia infection at initial presen-
tation to care and then annually if at risk for
infection; and for syphilis at care entry and
periodically thereafter depending on risk factors
[56, 57]. HIV-infected MSM are recommended
to have even more frequent screening at 3–
6 month intervals at all exposed anatomic sites
(urethra, rectum, and oropharynx) if risk behav-
iors persist, if they or their sex partners have
multiple partners, or if an STI is identified [57].
Secondary to high reinfection rates, rescreening
in three months is indicated in men and women
found to be positive for gonorrhea or chlamydia
infections [57].

Optimal detection of genital tract infections
caused by C. trachomatis and N. gonorrhoeae in
men and women is achievedwith the use of nucleic
acid amplification tests (NAATs) which have
superior sensitivity and adequate specificity com-
pared to older nonculture and non-NAATmethods.
These FDA-cleared and recommended tests can be
collected via vaginal (provider-collected vs.
patient-collected) or cervical swabs from women
and first-catch urine from women or men [61].
However, first-catch urine fromwomen may detect
up to 10% fewer infections when compared with
vaginal and cervical specimens [62–64]. Speci-
mens obtainedwith a vaginal swab are the preferred
type for female screening; they are as sensitive and
specific as cervical swab specimens [63–68]. Urine
is the preferred specimen type for male urethral

screening [62]. While NAATs have not been
cleared by the FDA for the detection of rectal and
oropharyngeal infections, CDC recommends this
testing based on increased sensitivity and ease of
specimen transport and processing. Most reference
laboratories have already performed internal vali-
dation for such testing which is now commercially
available [62]. Table 14.1 shows the current
FDA-approved platforms for NAAT testing of
chlamydia and gonorrhea and the approved age
ranges as relevant to youth.

Trichomoniasis

Unlike in HIV-uninfected patients, sexually
active HIV-positive women should be screened
for trichomoniasis at care entry and then at least
annually thereafter. This is based on studies of
women 18–61 years of age regarding the role of
this organism in HIV transmission and the ability
of trichomonas treatment to reduce genital HIV-1
shedding even in women not on antiretroviral
therapy [69–72]. In addition, secondary to high
reinfection rates, retesting in 3 months is indi-
cated in women with trichomoniasis.

A few platforms offer sensitive and specific
testing for trichomonas. NAAT has the highest
sensitivity and acceptable specificity and is avail-
able for women only from vaginal, endocervical or
urine specimens; however, the APTIMA assay
may be used with male urine or urethral swabs if
validated per CLIA regulations. Table 14.1 shows
the current FDA-approved platforms for NAAT
testing of trichomonas and the approved age ran-
ges as relevant to youth.

Other FDA-cleared tests to detect T. vaginalis
in vaginal secretions include the OSOM®Tri-
chomonas Rapid Test (Sekisui Diagnostics,
Framingham, MA) which relies on
immunochromatographic antigen detection of T.
vaginalis in vaginal secretions. This
CLIA-waived point-of-care test provides results
in 10 min, with a sensitivity of 82–95% and
specificity of 97–100%. The AffirmTM VP III
(Becton Dickinson, Sparks, MD) is a DNA
hybridization probe test that evaluates for T.
vaginalis, Gardnerella vaginalis, and Candida
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Table 14.1 Food and drug-administration-cleareda specimen types and age specifications for the detection of
Chlamydia trachomatis, Neisseria gonorrhoeae, and Trichomonas vaginalis by nucleic acid amplification test (NAAT)
typeb

FDA-cleared NAAT FDA-cleared specimen
types

FDA-cleared specimen
types

Chlamydia/Gonorrhea
NAATs

Abbott RealTime
CT/NG (Abbott
Molecular Inc., Des
Plaines, IL)

Asymptomatic women:
clinician-collected vaginal
swab, patient-collected
vaginal swab in a clinical
setting, and urine
Asymptomatic men: urine
Symptomatic women:
endocervical swab,
clinician-collected vaginal
swab, patient-collected
vaginal swab in a clinical
setting, and urine
Symptomatic men: urethral
swab and urine

No age range specified

Aptima COMBO2®
CT/GC assay
(Hologic/Gen-Probe
Inc., San Diego, CA)

Asymptomatic and
symptomatic women:
endocervical swab,
clinician-collected vaginal
swab, patient-collected
vaginal swab in a clinical
setting, gynecologic
specimens collected in
PreservCyt solution and
urine
Asymptomatic and
symptomatic men: urethral
swab and urine

Performance of vaginal
swab and PreservCyt
Solution liquid Pap
specimens has not been
evaluated in women less
than 16 years of age

BD ProbeTecTM ET
CT/GC Amplified DNA
assay (Becton
Dickinson and
Company, Sparks, MD)

Asymptomatic and
symptomatic women:
endocervical swab and
urine
Asymptomatic and
symptomatic men: urethral
swab and urine

No age range specified

BD ProbeTecTM Qx
CT/GC amplified DNA
assay (Becton
Dickinson and
Company, Sparks, MD)

Asymptomatic and
symptomatic women:
endocervical swab,
patient-collected vaginal
swab in a clinical setting,
gynecologic specimens
collected in BDSurePath or
PreservCyt solution and
urine
Asymptomatic and
symptomatic men: urethral
swab and urine

Performance of vaginal
swab specimens has not
been evaluated in patients
less than 17 years of age

Xpert® CT/NG assay
(Cepheid, Sunnyvale,
CA)

Asymptomatic and
symptomatic women:
endocervical swab,
patient-collected vaginal

Performance has not been
evaluated in patients less
than 14 years of age

(continued)
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albicans in vaginal secretions. Trichomonas test
sensitivity is 63% and specificity is 99.9%, and
results are typically available in 45 min. How-
ever, methods for T. vaginalis diagnosis includ-
ing the DNA hybridization probe test, wet
mount, or culture have lower sensitivity and
specificity and are not recommended as first-line
screening tests if amplified molecular detection
methods are available [57].

Human Papillomavirus (HPV)

High rates of Human Papillomavirus (HPV) per-
sistence occur in all women with HIV infection

and most women are first infected during ado-
lescence. This has important implications for
future development of invasive cancer. Thus,
HIV-infected women should be screened for
cervical cancer with a cervical Pap test within
1 year of sexual debut regardless of mode of HIV
acquisition, but no later than age 21, since HIV
positive sexually active women <21 years have a
high rate of progression of abnormal cytology.
The Pap test can be repeated at 6 months (and
should occur twice in the first year after initial
HIV diagnosis) but typically is repeated annually
if baseline results are normal. HPV co-testing is
currently not recommended for women younger
than 30 years of age, but reflex HPV testing is

Table 14.1 (continued)

FDA-cleared NAAT FDA-cleared specimen
types

FDA-cleared specimen
types

swab in a clinical setting,
and urine
Asymptomatic and
symptomatic men: urine

Cobas® CT/NG test
(Roche Diagnostics,
Indianapolis, IN)

Asymptomatic and
symptomatic women:
endocervical swab,
patient-collected vaginal
swab in a clinical setting,
clinician-collected vaginal
swab, gynecologic
specimens collected in
PreservCyt solution and
urine
Asymptomatic and
symptomatic men: urine

No age range specified

Trichomonas NAATs Aptima® T. vaginalis
assay
(Hologic/Gen-Probe
Inc., San Diego, CA)

Asymptomatic or
symptomatic women:
clinician-collected vaginal
swab, clinician-collected
endocervical swab,
gynecologic specimens
collected in PreservCyt
solution and urine

Performance has not been
evaluated in women less
than 14 years of age

BD ProbeTec® TV Qx
Amplified DNA assay
(Becton Dickinson,
Franklin Lakes, New
Jersey)

Asymptomatic or
symptomatic women:
clinician-collected
endocervical swab,
patient-collected vaginal
swab in a clinical setting,
and urine

Performance has not been
evaluated in pregnant
women or in patients less
than 18 years of age

aFDA-cleared NAATs and specimen types as of March 2017
bAdapted from [61]
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indicated if ASCUS (atypical squamous cells of
uncertain significance) is found on Pap smear
[58].

Lastly, all HIV-positive individuals should be
vaccinated against HPV at ages 13 through 26
with bivalent, quadrivalent or nonavalent vaccine
in a three-dose series, if these individuals did not
receive an age-appropriate number of doses
when they were younger [58–60].

Viral Hepatitis

HIV-infected patients should be screened for
evidence of Hepatitis B infection upon entry to
care (via detection of surface antigen, surface
antibody and antibody to Hepatitis B core anti-
gen). Those who are susceptible to infection
should be vaccinated. Surface antibody testing
should be performed 1–2 months following
vaccine series completion, and a repeat series of
vaccine should be considered for those who are
nonimmune despite vaccination. Vaccination
should also be reviewed and recommended for
nonimmune sexual partners of those who are
positive for Hepatitis B surface antigen. Lastly,
patients who are positive only for anti-HepB core
can be tested for chronic infection via HBV DNA
and those without chronic infection should be
vaccinated [56, 59, 60].

All HIV-positive patients should be screened
for Hepatitis C infection via antibody testing;
annual screening should be done for those who
remain at risk. Those with positive antibody
should be tested for HCV RNA to assess for
active disease [56]. However, because a small
percentage of HIV-infected patients do not
develop antibody, RNA testing should also be
considered for those with negative antibody and
unexplained liver disease [57].

Hepatitis A vaccination is recommended for all
susceptible men who have sex with men (includ-
ing youth and adults) and others susceptible to
disease (injection drug users, persons with chronic
liver disease, travelers to countries with high
endemicity or patients coinfected with other viral
hepatitides). Hepatitis A total or IgG antibody
testing should be done at 1–2 months after

vaccination, and repeat series is recommended in
seronegative individuals [56, 59, 60]. Limited data
show that vaccination of those with advanced HIV
or chronic liver disease may result in lower anti-
body concentrations and vaccine efficacy. In
addition, in thosewithHIV, antibody response can
be directly related to CD4+ levels [58].

STI Management and Treatment
Considerations in HIV+ Youth

General Concerns About Treatment,
Counseling, Confidentiality,
and Sexual History-Taking

Important differences in STI treatment in
HIV-infected youth exist as compared to their
uninfected counterparts. For example, treatment
for bacterial STIs is largely similar in both
HIV-positive and negative patients, but
follow-up testing is generally more frequent in
HIV-infected patients. Viral and parasitic STIs
may need a longer treatment duration in
HIV-infected patients. Additional issues to con-
sider during STI treatment for both HIV-infected
youth and adults include condom use (e.g.,
clindamycin cream for treatment of bacterial
vaginosis may weaken condoms, making them
less useful for prevention of HIV/STI transmis-
sion and unintended pregnancy), alcohol use
(e.g., importance of avoidance during treatment
with nitroimidazoles), and risk of pregnancy
while on STI therapy (e.g., implications of
becoming pregnant while on potentially terato-
genic HIV treatment regimens and transmission
of STIs to the fetus).

In regards to counseling youth during STI
management, clinicians must be nonjudgmental,
use youth-oriented terminology and language,
and be aware of motivational issues which wor-
sen barriers to healthcare access. Youth already
face multiple barriers to accessing quality STD
prevention and management services including
inability to pay, lack of transportation, long
waiting times, conflicts between clinic hours and
work/school schedules, and embarrassment
attached to seeking STD services [73]. Concerns
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about confidentiality are particularly important
when caring for minors. Laws in all fifty states
and the District of Columbia allow minors to
consent to testing and treatment for sexually
transmitted diseases without parent/guardian
notification, but states may have differing laws
regarding HIV testing or treatment. For example,
California, New Mexico, and Ohio limit autho-
rization to HIV testing but not treatment, and
Iowa requires that parents be notified should their
child test positive for HIV [74]. Clinicians must
be familiar with state-specific laws in order to
counsel and reassure minors about confidential
services. Youth are likely to feel more confident
and comfortable disclosing their sexual history
and risk factors to a clinician if they can be
assured of confidentiality as the law allows. It is
important to recognize that while medical pro-
fessionals including students report comfort with
sexual history-taking, they report discomfort and
lack of confidence in discussing sex and sexu-
ality with youth [75, 76]. At the same time,
adolescents frequently find it difficult to initiate
sexual health discussions with adults, including
clinicians, and prefer that clinicians bring up
these sensitive topics [77–79]. An observational
study of audio-recorded conversations between
253 adolescents and 49 pediatricians at 11 clinics
in North Carolina found that while 65% of all
visits contained some sexual health content, the
average time devoted to this content was only
36 s, and only 4% of adolescents had prolonged
conversations with their physicians [80]. Of note,
adolescents never initiated sexuality talk and
often were reluctant to engage beyond minimal
responses to direct questions. These findings are
concerning for missed opportunities to educate
and counsel adolescent patients on healthy sexual
behaviors and prevention of sexually transmitted
diseases and unplanned pregnancy.

Syphilis Infection

Syphilis treatment recommendations for
HIV-infected individuals do not differ from the
stage-based recommendations given for
non-HIV-infected individuals, as no treatment

regimen has proven more efficacious than the
standard regimens given for HIV uninfected
patients. Moreover, no adolescent or young
adult-specific data exist. Primary, secondary, and
early latent syphilis are treated with benzathine
penicillin G 2.4 million units IM in a single dose;
late latent and tertiary syphilis are treated with
benzathine penicillin G in weekly doses of 2.4
million units IM for 3 weeks; neurosyphilis (in-
cluding ocular or otic syphilis) is treated with
aqueous crystalline penicillin G 18–24 million
units per day, administered as 3–4million units IV
every 4 h or continuous infusion, for 10–14 days.
The efficacy of non-penicillin-based regimens in
HIV-infected individuals is unknown [81].

Although the interpretation of treponemal and
nontreponemal serologic tests for persons with
HIV infection is the same as for the
HIV-uninfected patient, unusual serologic
responses (high serofast, fluctuating false-negative
serologic tests, delayed appearance of seroreac-
tivity) have been reported in HIV-positive indi-
viduals. Moreover, HIV-infected individuals are
followed more closely following treatment: pri-
mary and secondary syphilis-HIV coinfected
patients should be evaluated clinically and sero-
logically for treatment failure at 3, 6, 9, 12, and
24 months (not just at 6 and 12 months); latent
syphilis-HIV coinfected patients should be evalu-
ated clinically and serologically for treatment
failure at 6, 12, 18, and 24 months (not just at 6,
12, and 24 months). If at any time, clinical
symptoms develop or a sustained (>2 weeks)
fourfold or greater rise in nontreponemal titers
occurs, CSF examination should be performed and
treatment administered accordingly. If nontre-
ponemal titers do not decline fourfold within 12–
24 months of primary or secondary syphilis, or
after 24 months after treatment for latent syphilis,
CSF examination and treatment can be considered.

Gonorrhea and Chlamydia Infections

Gonorrhea and chlamydia treatment recommen-
dations for HIV-infected individuals do not differ
from those given for non-HIV-infected individ-
uals. Uncomplicated anogenital and pharyngeal
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gonococcal infections should be treated with
single doses of ceftriaxone 250 mg intramuscu-
larly and azithromycin 1 g orally. Dual therapy is
recommended to improve treatment efficacy and
potentially slow the emergence and spread of
cephalosporin resistance. Importantly, doxycy-
cline (rather than azithromycin) is no longer
recommended as part of dual therapy based on
substantially higher prevalence of gonococcal
resistance to tetracycline than to azithromycin
among isolates in the United States [57]. If cef-
triaxone is not available, then cefixime 400 mg
can be given orally in a single dose in addition to
azithromycin; however, this regimen is not
appropriate for pharyngeal infections as cefixime
has limited treatment efficacy in this situation
(92.3% cure (95% CI = 74.9–99.1%) compared
to 97.5% cure (95% CI = 95.4–99.8%) in
anogenital infections) [82, 83]. A test of cure is
only needed for individuals with pharyngeal
gonorrhea treated with an alternative regimen;
either culture or NAAT should be performed
14 days after treatment and any positive testing
should be followed by antimicrobial susceptibil-
ity testing. Limited data exist regarding alterna-
tive treatment regimens for those with
cephalosporin or IgE-mediated penicillin allergy,
but may include dual treatment with oral gemi-
floxacin and azithromycin or intramuscular gen-
tamicin and azithromycin; spectinomycin may
also be used for anogenital gonorrhea if available
[57].

Treatment for chlamydia infection includes
either azithromycin 1 g orally in a single dose or
doxycycline 100 mg orally twice daily for
7 days. Alternative regimens include 7-day reg-
imens of oral erythromycin base (500 mg four
times daily), erythromycin ethylsuccinate
(800 mg four times daily), levofloxacin (500 mg
once daily) or ofloxacin (300 mg twice daily). Of
note, although routine screening of chlamydia
from oropharyngeal sites is not recommended, it
can be sexually transmitted from oral to genital
sites [84, 85]. Thus, chlamydia detected from the
oropharynx should be treated with one of the
above-recommended regimens. The efficacy of
any of the alternative regimens, however, is
unknown for this indication [57]. Lastly, more

recent retrospective studies have raised some
concern about the efficacy of azithromycin for
rectal chlamydia infections [86, 87]. However,
more studies are needed comparing azithromycin
and doxycycline before definitive recommenda-
tions can be made in this regard [57].

Although pelvic inflammatory disease
(PID) treatment regimens do not differ between
HIV-infected and uninfected individuals (a single
dose of a third generation cephalosporin should
be combined with 14 days of doxycycline, to be
used with or without 14 days of additional
anaerobic coverage with metronidazole), deci-
sions surrounding inpatient versus outpatient
management are more complicated in youth.
Even in the absence of general inpatient admis-
sion criteria for PID such as high fevers and
toxicity, pregnancy or inability to tolerate oral
medications, or tubo-ovarian abscess, some
adolescents may still warrant inpatient admis-
sion. Though the PEACH (Pelvic Inflammatory
Disease Evaluation and Clinical Health) Trial is
often cited as evidence supporting the idea that
females with mild to moderate PID can be treated
as outpatients safely and effectively, the mean of
those participants younger than 19 years was
17.8 years, reducing the generalizability of the
study to all adolescent populations [88]. Specif-
ically, as mentioned above, those adolescents
younger than 17 years are particularly impacted
by the “myth of invulnerability” and develop-
mental stage may hinder medication compliance
if parent/guardian guidance or other supports are
absent. Determination of whether youth can
comply with outpatient management should be
based on developmental stage and availability of
support systems, and youth should be closely
followed by clinicians if outpatient therapy is
prescribed, to ensure compliance.

Trichomonas

As mentioned previously, trichomonas plays a
significant role in both the acquisition and
transmission of HIV and thus HIV-positive
women should be screened and treated if posi-
tive (see Screening) [56, 57, 70–73].
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A randomized clinical trial of HIV-positive
women 18 years and older (mean age
40.1 years, ±9.4 years) with trichomoniasis
showed that a single dose of metronidazole (2 g
orally) was less effective than 500 mg twice daily
for 7 days [89]. Thus, in order to improve cure
rates, we would also recommend that
HIV-positive adolescent women should be trea-
ted with the one week course of therapy rather
than the single-dose therapy [57]. Given the
prevalence of underage drinking, avoidance of
alcohol consumption while on metronidazole and
for 24 h after completion of therapy should be
explicitly addressed, even with adolescents.

Bacterial Vaginosis

Bacterial vaginosis recurs with higher frequency
in women who have HIV infection [90]. In
addition, BV increases the risk for HIV trans-
mission to male sex partners [91]. However,
current recommendations do not advocate for
treatment of asymptomatic BV, and women with
HIV who have BV should receive the same
treatment regimen as those who do not have HIV
infection (metronidazole 500 mg orally twice
daily for 7 days, OR metronidazole gel (0.75%)
5 g intravaginally daily for 5 days, OR clin-
damycin cream (2%) 5 g intravaginally daily for
7 days) [57]. Again, given the prevalence of
underage drinking, avoidance of alcohol con-
sumption while on metronidazole and for 24 h
after completion of therapy (72 h if an alternative
regimen containing tinidazole is used) should be
explicitly addressed, even with adolescents.
A 2009 pilot study investigated whether treat-
ment of asymptomatic BV would have any
impact on HIV-1 shedding in the genital tract of
30 women (median age 42.5 years) already
virally suppressed on HAART without coinfec-
tion with other STIs [92]. The women were
randomly assigned in a non-blinded fashion to
observation versus treatment with metronidazole.
At one month of follow-up, while treatment with
metronidazole decreased the rate of asymp-
tomatic BV, there was no statistically significant
difference in HIV-1 shedding. Further study is

needed before treatment of asymptomatic BV can
be recommended in HIV-positive women.

Herpes Simplex Virus

HIV-infected patients may have prolonged or
severe episodes of genital, perianal, or oral HSV
and HSV shedding is increased in these patients.
While antiretroviral therapy reduces severity and
frequency of symptomatic genital herpes, fre-
quent subclinical shedding still occurs [93, 94].
Suppressive antiviral oral therapy can decrease
the clinical manifestations of HSV in
HIV-infected patients as shown in studies of
individuals aged 21–63 years [95–97]. However,
in studies of men and women including those as
young as 18 years, suppressive therapy does not
reduce the risk for either HIV or HSV-2 trans-
mission to sexual partners [98, 99]. Regimens for
first clinical episode of genital herpes do not
differ between HIV-negative and HIV+ individ-
uals (one of the following regimens for 7–
10 days: acyclovir 400 mg orally three times
daily, or acyclovir 200 mg orally five times
daily, or valacyclovir 1 g orally twice daily, or
famciclovir 250 mg orally three times a day);
however, daily suppressive therapy and episodic
treatment are generally higher dose and/or longer
(5–10 days duration) in HIV-positive versus
HIV-negative patients [57]. For severe HSV
disease or complications that necessitate hospi-
talization (e.g., disseminated infection, pneu-
monitis, or hepatitis) or CNS complications (e.g.,
meningoencephalitis), the recommendation is for
acyclovir 5–10 mg/kg IV every 8 h for 2–7 days
or until clinical improvement is observed, fol-
lowed by oral antiviral therapy to complete at
least 10 days of total therapy.

Human Papillomavirus

Those with HIV are more likely to develop
anogenital warts compared to those who are
uninfected [100]. HIV-positive patients may also
have larger or more numerous lesions, might not
optimally respond to therapy, and tend to have
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more posttreatment recurrences [93, 101–103]. In
addition, malignancies such as squamous cell
carcinomas resembling anogenital warts are more
frequent in those with HIV and may require
biopsy [104–106]. Currently no data support
altered genital wart treatment for HIV-positive
patients compared to their HIV-negative coun-
terparts [57, 58].

Viral Hepatitis

The course of liver disease is more rapid in
HIV/HCV-coinfected persons and the risk of
cirrhosis is nearly twice that of persons with
HCV infection alone. Such patients receiving
HIV therapy are typically treated for HCV after
their CD4+ cell counts increase in order to
optimize immune response [57]. Specific rec-
ommendations for management and treatment of
Hepatitis C are available from the American
Association for the Study of Liver Diseases and
the Infectious Disease Society of America [61].

Persons with acute hepatitis B receive sup-
portive care. Those with chronic infection may
be placed on treatment and can achieve sustained
suppression of HBV replication and remission of
liver disease [107]. HIV-infected patients should
be screened and vaccinated as mentioned above
(see Screening and Vaccination Recommenda-
tions). Additional recommendations for man-
agement of persons coinfected with HIV and
HBV are available [100].

Patients with acute hepatitis A generally
require only supportive care although those with
acute liver failure or dehydration may require
hospitalization. Vaccination in susceptible pop-
ulations is described above (see Screening and
Vaccination Recommendations).

Partner Management: General
Guidelines

Maintaining the health of not only HIV-infected
youth but also their partners is critical. For both
BHIV- and PHIV-infected youth, anonymous
HIV partner notification and contact tracing and

HIV testing are available through and supported
by the public health system in many states, and
should be offered. However, systems may not be
perfectly designed for dealing with
youth-specific issues. For example, youth partner
comprehension of the meaning of positive and
negative HIV testing and window periods may
vary by developmental stage as well as by level
of health literacy, therefore disclosure and inter-
pretation of test results may take longer. Because
youth are in the process of asserting their inde-
pendence, they often desire support from friends
or family, while holding simultaneous fears of
rejection or judgment. Clinicians should, there-
fore, take their cues from youth, and offer addi-
tional support in assisting HIV+ youth and their
partners with disclosure to friends and family, if
desired [108].

Expedited Partner Therapy

Expedited partner therapy (EPT) is the process by
which a clinician provides medication or a pre-
scription for a patient to distribute to his or her
partner(s) for the treatment of STIs. EPT is legal
in most states but varies by type of STI covered
[57]. US trials and a meta-analysis of EPT have
shown reductions in reinfection of index
case-patients compared with patient referral dif-
fering according to the type of STI and the sex of
the index case-patient; across trials, reductions in
chlamydia and gonorrhea prevalence at follow-up
were 20 and 50%, respectively [109–112]. These
studies have included women as young as
14 years and men as young as 16 years of age. As
a high-risk group for STI acquisition, youth could
benefit greatly from this intervention; several
national organizations, therefore, endorse EPT
usage as a strategy to improve treatment and
outcomes in youth [113–116]. However, the use
of EPT in STI-HIV-coinfected youth has not
specifically been investigated, as EPT usage
would be limited by concerns about ongoing
undiagnosed HIV infection in the partners of
HIV-infected individuals who might or might not
respond to advice to seek subsequent health care
including STI/HIV testing.
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HIV Pre-exposure Prophylaxis

Pre-exposure prophylaxis (PrEP) is the preven-
tive use of ART medications (specifically
tenofovir-emtricitabine, or TDF-FTC) in
HIV-negative patients at high risk for HIV
acquisition. TDF-FTC was approved by the FDA
in 2012 for PrEP in adults [117, 118]. CDC
interim guidance for use was released for MSM
in 2011, heterosexual adults in 2012 and injec-
tion drug users in 2013 [119–121]. Although the
CDC PrEP guidance targets PrEP use in adults,
TDF-FTC may be used off-label in those under
18 years of age. PrEP has been shown to be
effective in reducing new HIV infections by 44–
75% in adult MSM, heterosexuals and injection
drug users taking daily PrEP [122–125]. PrEP
has also been found to be an acceptable and
feasible intervention in MSM as young as
18 years of age [126, 127]. The likely efficacy of
TDF-FTC PrEP and immediate concerns about
HIV acquisition in partners of HIV-infected
youth should be balanced against data indicat-
ing that TDF-FTC adherence is lower in youth,
and unknowns remain about impact on long-term
bone mineral density or kidney function [128,
129]. Ongoing studies of PrEP in those under
18 years of age may lead to an indication for
PrEP in younger youth in the near future.

While PrEP may be an effective HIV pre-
vention method for both uninfected youth and
discordant couples, barriers may exist to PrEP
access. First, minors’ access to PrEP without
parent/guardian consent is unclear, as demon-
strated by a review of laws current as of
December 2011 [130]. No state specifically
prohibits minors’ access to PrEP or other HIV
prevention methods and all states expressly allow
some minors to consent to medical care for
diagnosis or treatment of STIs. However, only
eight jurisdictions allow consent to preventive or
prophylactic services. Thirty-four states either
allow minors to consent to HIV services or allow
consent to STI or communicable disease services
and classify HIV as an STI or communicable
disease. Seventeen jurisdictions allow minors to
consent to STI services, but they do not have a
specific HIV provision and they do not classify

HIV as an STI or communicable disease. Second,
cost may also be a barrier for youth. While health
insurance companies may cover PrEP,
out-of-pocket costs may be up to $13,000 per
year. Medicaid may cover PrEP depending on
the state and medication may be covered via
participation in clinical trials. Gilead, the manu-
facturer of tenofovir-emtricitabine, provides a
co-pay assistance program which may help those
eligible to cover the cost of co-pays.

Contraception and Family Planning
Issues in HIV-Positive Youth

Family planning and reproductive healthcare are
important issues for youth as they have a high
rate of unintended pregnancies in general. As
mentioned above, with the advent of effective
antiretroviral therapy, PHIV-infected youth are
surviving to adolescence and young adulthood.
Thus, family planning becomes especially perti-
nent for both PHIV-infected and BHIV-infected
youth particularly for prevention of perinatal
disease.

Available studies show that reproductive
health discussions with HIV-infected youth
usually focus on STI prevention instead of family
planning, and any pregnancy discussions tend
not to occur in adolescents or in older women
[131–133]. Clinicians may feel uncomfortable
discussing sex and sexuality, and such barriers
may prevent effective discussions surrounding
family planning in HIV+ youth.

Importantly, drug interactions may occur
between hormonal contraceptives and antiretro-
viral therapies, potentially increasing the risk of
pregnancy in youth. Protease inhibitors can
decrease the estrogen levels of combined hor-
monal oral contraceptives, and NNRTIs can
either increase or decrease estrogen levels
although the clinical significance of such effects
are unknown [134, 135]. Failure of either drug or
medication toxicities can occur in either situa-
tion. No such interactions occur between
antiretroviral agents and depot medroxyproges-
terone acetate (DMPA) or the levonorgestrel
implant system [126]. Although case reports of
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failure of etonogestrel implants with efavirenz
has been reported, neither the WHO or CDC
recommend restrictions on any form of birth
control in HIV-infected women [136–138].

Case Illustrations

Case 1

A 17-year-old African-American female pre-
sented to the Pediatric Infectious Diseases clinic
for persistent posterior cervical and postauricular
lymphadenopathy. She had been seen by her
pediatrician five months prior for right-sided
axillary lymphadenitis which was drained and
grew methicillin-resistant Staphylococcus aur-
eus; she had MRSA lymphadenitis on the left
side four months prior to the current visit. Her
current adenopathy was nontender with no
overlying skin changes; she had no complaints of
pain and was otherwise asymptomatic. She had a
history of genital herpes and chlamydia twice in
the last two years, both of which were treated
appropriately. She reported condomless sexual
intercourse with a male partner within the last
three months and had negative STI screening for
chlamydia, gonorrhea, HIV, and syphilis five
months prior. Her periods were regular. Physical
exam at the time of evaluation was remarkable
for nontender cervical, pre/postauricular and
inguinal adenopathy. Lab testing showed a nor-
mal CBC, ESR, CRP, and a negative PPD; as she
had reported interaction with her grandmother’s
new kitten, Bartonella and Toxoplasma titers
were sent and negative as were EBV and CMV
titers. RPR was nonreactive. HIV
fourth-generation antibody/antigen testing was
reactive; HIV viral load was 141K and CD4
count was 333 cells/mm3 (16%).

The patient and her mother were called back
to clinic for disclosure of her diagnosis and the
pediatrician requested support by the infectious
diseases team during the disclosure process.
Significant tension between the mother and
patient was noted during the visit with some
apathy from the patient toward her diagnosis, and
overwhelming anger in the mother. The care

team discussed HIV, evaluation, testing and
follow-up and set up another visit for the patient
to return the following week for a second visit
and follow-up testing. Partner notification and
contact tracing was discussed with the patient but
she refused, stating “I don’t want to get him in
trouble.” It was noted that during her follow-up
visit which she chose to attend without her
mother, the patient appeared to be calm and
coping relatively well with her diagnosis and
agreed to start antiretroviral therapy. Her viral
load became undetectable two months after
diagnosis with an increase in her CD4 count to
448 cells/mm3. However, during subsequent STI
screening she tested positive twice for chlamydia
and reported wanting to become pregnant “so
that my boyfriend will never leave me.” She
stated he was unwilling to come to clinic with her
but he did accept EPT for chlamydia.

Case 1 demonstrates a few challenges inherent
in the care of the adolescent patient with behav-
iorally acquired HIV. First, this young woman is
in a high-risk group for HIV acquisition as a
young African-American female, and likely
acquired HIV from her condomless heterosexual
encounter (the most common transmission cate-
gory for women). Confidentiality and seeing the
adolescent alone seemed to improve the tone of
the visit and likely contributed to her adherence
and consistent follow-up visits. In this way, her
evolving autonomy was respected and she con-
tributed to decision-making in her own care.
However, the fact that she became reinfected with
chlamydia twice while remaining adherent to her
HIV regimen demonstrates a lack of under-
standing and insight regarding those high-risk
behaviors associated with HIV acquisition in the
first place, and certainly increased the risk of
transmission to her partner. While she did not
share many details about her relationship, and it
is unclear whether or not she was in a position to
negotiate condom use with her boyfriend, her
self-efficacy may have been remarkably reduced
in the setting of an unhealthy relationship. Lastly,
her concern regarding pregnancy in order to
remain with her boyfriend demonstrates some
elements of the “myth of invulnerability” and the
feeling of “wanting to belong” common to the
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adolescent age group. Regarding partner man-
agement, the patient expressed that the partner
would accept EPT for Chlamydia. However, she
did not want to involve her partner regarding
HIV notification and contact tracing for fear of
ramifications. As mentioned previously, anony-
mous partner notification and contact tracing are
available through and supported by the public
health system in many states. This was offered to
the patient but unfortunately she did not accept
even after emphasis on confidentiality, because
she felt the partner “would know that I told on
him.” It is not clear whether the relationship was
of an abusive nature, as the patient refused to
share further details about her boyfriend or about
the relationship in general.

Case 2

An 18-year-old Latino male presented to the
Pediatric Emergency Room with fever, malaise,
and sore throat. During evaluation he disclosed to
the ER resident that he had engaged in anal
intercourse with an anonymous male partner in
the past two weeks. The patient was screened for
syphilis, chlamydia, and gonorrhea including
pharyngeal and rectal NAATs and HIV testing
was sent. He was called back to the Pediatric
Infectious Diseases clinic when rectal chlamydia
testing and HIV testing were both positive. The
patient was hesitant to come into the clinic visit
and expressed that he knew testing was positive,
but that he did not want to receive any treatment,
and was ashamed of his sexuality. The patient did
eventually come to clinic and was treated for
rectal chlamydia and received counseling
regarding his HIV diagnosis. After seeing the
patient alone and reinforcing the fact that he had
no viral resistance and was an excellent candidate
for antiretroviral therapy, the patient agreed to
start treatment and had an undetectable viral load
within the next few months. He also requested
that clinic staff be present and assist him with HIV
diagnosis disclosure to his family, including his
openly gay brother, although he was not yet
comfortable disclosing his own sexuality. Four
months after diagnosis he came to clinic with a

complaint of a rash; he was noted to have ery-
thematous lesions on his palms, soles, and scro-
tum. He had no neurologic findings on evaluation
and was otherwise well. He also disclosed feeling
very depressed about his diagnosis and that he
had started to have anonymous sexual partners,
all male, and had started using methamphetamine.
The patient refused drug counseling or psychi-
atric support but remained in close touch with the
pediatric social worker, with whom he developed
a strong rapport. He was treated empirically for
secondary syphilis at that visit. RPR titers were
1:64 and eventually declined to 1:2 one year after
treatment, with no recurrence of symptoms or
concern for reinfection. During clinic follow-ups
he reported ceasing drug use and receiving sup-
port from his family regarding his sexuality, as he
had finally decided to disclose to them and felt
comfortable doing so on his own. Almost two
years after diagnosis he still had an undetectable
viral load, and had had negative STI screening
since his syphilis diagnosis. He was referred to an
adult infectious diseases practitioner for transition
of care but continued to be seen in pediatric clinic
for several visits until he became comfortable
with the new care team. Since full transition
2.5 years after diagnosis, he continued to be seen
regularly in follow-up and still had an unde-
tectable viral load.

Case 2 shows another patient in one of the
highest risk groups for both HIV and syphilis: a
young Latino/Hispanic man who has sex with
men (MSM). His mode of acquisition was also the
most common for men acquiring HIV in the US.
The patient had significant difficulty accepting his
sexuality and wanted to be “normal,” showing
the adolescent’s very common desire to “be-
long.” This patient had comorbidities common to
youth that could have potentially impeded his
care—drug use and depressive symptoms. It was
not until treatment for his depression and
response to treatment was demonstrated, and his
move from a large city to a small town, that we
were able to optimize his HIV care and compli-
ance to the point where his viral load became
undetectable. Similar to Case 1, it also demon-
strates the patient’s lack of understanding and
insight regarding those high-risk behaviors
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associated with HIV acquisition, as the patient
developed secondary syphilis after his HIV
diagnosis and also had evidence of mild devel-
opmental delay. In addition, even if adolescents
have some understanding of potential risks, the
perceived benefits of new sexual relationships
typically outweigh them. However, in this case
the patient was compliant with his treatment and
follow-up and was able to transition successfully
to adult care with significant support from his
pediatric care team. As described previously,
another important issue in this case is that of
disclosure to others, and the clinician team
offered support to the patient while he told his
family about his diagnosis.

Conclusions

Youth constitute one of the highest risk groups
for STI and HIV acquisition and transmission as
well as unintended pregnancy and are in a unique
period of psychosocial development. This creates
a “perfect storm” particularly in HIV-positive
youth for additional STI acquisition and trans-
mission. Effective interventions for decreasing
high-risk activity must include acknowledgement
of normal adolescent development as inclusive of
sexual exploration, skillful identification of
motivational issues, and a clear and mature
addressing of the pertinent issues, all using
youth-oriented terminology and language rele-
vant to the specific youth patient’s developmen-
tal stage [6]. Case-finding and screening for STIs
among these youth are key, as coinfection with
STIs remains common. Regardless of disease
duration or mode of HIV transmission, every
effort must be made to engage and retain
HIV-infected youth and their partners in care and
prevention, to improve and maintain long-term
health, through and into their adult years.
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