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Invited Review

Virtual CROI 2020: Highlights of Epidemiology, Public

Health, and Prevention Research

Susan P. Buchbinder, MD; Albert Y. Liu, MD

At the 2020 Conference on Retroviruses and Opportunistic Infections, held
virtually as a result of the emerging COVID-19 pandemic, trends in the HIV
epidemic were highlighted, with decreasing HIV incidence reported across
several countries, although key regions remain heavily impacted, including
the US South. Adolescent girls and young women, men who have sex with
men (MSM), transgender persons, and people who inject drugs continue to
experience a high burden of new infections. Sexually transmitted infections
during pregnancy can lead to a number of adverse outcomes in infants; novel
strategies to detect and treat these infections are needed. Innovative HIV
testing strategies, including self-testing and assisted partner services, are ex-
panding the reach of testing; however, linkage to care can be improved.
Novel preexposure prophylaxis (PrEP) delivery strategies are increasing up-
take of PrEP in different groups, although adherence and persistence remain
a challenge. Use of on-demand PrEP is increasing among MSM in the US.
Strategies are needed to address barriers to PrEP uptake and persistence
among cis- and transgender women. Several novel regimens for postexpo-
sure prophylaxis show promise.

Keywords: HIV, epidemiology, postexposure prophylaxis, PEP, preexposure
prophylaxis, PrEP, prevention, sexually transmitted infections, STls, testing

The 2020 Conference on Retroviruses
and Opportunistic Infections (CROI
2020) was held virtually in recognition
of the emerging COVID-19 pandemic.

Epidemiology

One of the symposia at CROI 2020 fo-
cused on what makes HIV epidemics
recede. Delpeche described the HIV
epidemic in the United Kingdom, 4
countries with a combined population
of 66 million (Abstract 58). New HIV
diagnoses have fallen by 39% in men
who have sex with men (MSM) and
by 24% in heterosexuals from 2015 to
2018. She pointed out that other Euro-
pean countries have seen similar de-
clines. Potential reasons for the decline
include increased HIV testing (an esti-
mated 93% are aware of their HIV in-
fection) and increased treatment (an

estimated 97% of people diagnosed
are on treatment, and 97% of them are
fully virally suppressed). PrEP scale-
up is also likely to have played a role,
with an estimated 15,000 persons on
PrEP by the end of 2018. Delpeche at-
tributes these successes to political will,
partnerships across the HIV sector, in-
novations (such as the Dean Street clin-
ic to provide expedited care for MSM),
and building local solutions based on
local data.

Kagaayi reported on changes in the
HIV epidemic in Rakai, Uganda (Ab-
stract 59). Early in the HIV epidemic,
HIV prevalence was very high: 13% over
all but 47% in the main road trading
centers. They implemented many dif-
ferent programs throughout the region,
including those for prevention of mo-
ther-to-child transmission (MTCT), scale
up of treatment, voluntary medical male

circumcision, and community outreach
for delivery of antiretroviral treatment
(ART) and preexposure prophylaxis
(PrEP). Among 40 communities, includ-
ing 4 fishing communities with highest
prevalence (43%), 79% of people report

The US South is home to
38% of the population but
52% of new diagnoses,
with African Americans
disproportionately
affected in all risk groups

being on ART with 81% of those being
virally suppressed, and 65% of men be-
ing circumcised. With this scale-up of
combination prevention, HIV incidence
has declined from 1.2/100 person-years
(py) to 0.43/100 py in 2018, a 59% de-
crease. Even fishing communities have
seen a reduction in HIV incidence from
3.4/100 py to 1.6/100 py in 2016, a 48%
reduction. Kagaayi pointed to the on-
going challenges to prevention in the
region, including a growing population,
lower ART coverage among men and
young adults, suboptimal PrEP uptake,
migration (with recent migrants having
higher HIV incidence rates), and persis-
tent viremia in approximately 13% of
the HIV-infected population. How-
ever, through the building of clinical re-
search capacity and the grounding of
services and research within the com-
munity, great progress has been made.

Mena reported on the status of
the epidemic in the US South, which
has a much less positive picture than
was seen in the United Kingdom or in
Rakai, Uganda (Abstract 60). He pointed

Dr Buchbinder is Clinical Professor of Medicine and Epidemiology at the University of California San Francisco and Director of Bridge HIV at the
San Francisco Department of Public Health. Send correspondence to Albert Liu, MD, MPH, Bridge HIV, Population Health Division, San Francisco
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out that the US South is home to 38%
of the population but 52 % of new HIV
diagnoses, with African Americans dis-
proportionately affected in all risk
groups. Some of the structural fac-
tors for increased HIV infection rates
may include rurality, racism, poverty,
stigma, homophobia, education dispar-
ities, inadequate federal funding, and
poorer healthcare infrastructure. He
called on developing innovative pro-
grams, giving examples of a high-touch
care service for people who were not
previously virally suppressed, achieving
viral suppression rates above 80%, and
a rapid PrEP program that successfully
delivered PrEP to 43% of people enter-
ing the program, higher than has been
seen in some other programs. Mena
ended by pointing to the reduction in
new infections in Louisiana in 2018 to
the lowest level in a decade, coincident
with implementing Medicaid expan-
sion in that state. Del Rio confirmed
the importance of Medicaid expansion
in addressing the HIV epidemic nation-
ally (Abstract 61). He also presented
data from a modeling study, suggesting
that if the status quo is maintained in
6 US cities, we can expect only a 7%
decrease in HIV incidence over 5 years
and only 8.6% over 10 years. However,
with an optimal combination of pre-
vention, diagnosis, and treatment ser-
vices, several of the cities can approach
the Ending the HIV Epidemic goals.
Del Rio closed by pointing out that this
will require an unprecedented effort
to bridge the implementation gap to
reach these goals.

General Population

Slaymaker and colleagues reported
on data from 2015 and 2016 from
8 African population-based observa-
tional cohorts (Abstract 848). They
found overall incidence of 0.6/100 py
in men aged 15 to 24 years, 1.1/100 py
in men aged 25 to 49 years, 2.2/100
py in women aged 15 to 24 years, and
1.2/100 py in women aged 25 to 49
years. Risk factors for HIV infection in-
cluded lack of circumcision in younger
men; risk factors for older men and
younger women included being for-
merly married; and for older women,
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residential mobility, being single, hav-
ing more partners in the past year, hav-
ing a new partner in the past year, and
having a regular partner in the past
year. They pointed out that the largest
population-attributable fractions (the
proportion of new infections attribut-
able to a specific risk factor) were lack
of male circumcision for younger men
and being formerly married for older
men and young women. This suggests
that prevention efforts need to scale
up male circumcision for young men,
and prevention programs should tar-
get those formerly married, who may
not be highlighted in current preven-
tion programs.

Camlin and colleagues reported da-
ta from more than 117,000 adults aged
15 years or older from 32 rural com-
munities participating in the SEARCH
(Sustainable East Africa Research in
Community Health) program (Abstract
849). They found that the risk of ac-
quisition by 3 years after study entry
was higher in adults who reported
temporary or permanent mobility be-
fore entering the study. The strongest
association with risk was having lived
more than 12 months outside of the
community in the past 3 years, and
having changed residence in the past
12 months.

Risher and colleagues modeled the
effect of age on HIV incidence using
data from Tanzania, Uganda, Malawi,
Zimbabwe, and South Africa (Abstract
851). The average age of infection in-
creased slightly in most sites since
2000, although these changes were
minimal. Overall infection in younger
ages (15-24 years) accounted for ap-
proximately half (38%-63%) of infec-
tions in women and approximately a
quarter (19%-39%) of infections in men.
Akullian and colleagues evaluated HIV
incidence among people in rural Kwa-
Zulu Natal, South Africa (Abstract 148).
They found that incidence declined
in men and women under 30 years
of age, with the steepest declines in
women under 20 years of age, and
men under 25 years. They hypothesize
that some of the decline may be due
to a focus on voluntary medical male
circumcision for younger men, with
then less forward transmission to
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young women. Treatment scale-up has
decreased death rates, leading to aging
cohorts of people living with HIV and
higher HIV prevalence among older
age groups. However, peak HIV inci-
dence for women still occurred at age
25 years, but shifted for men by ap-
proximately 5 to 10 years older in the
period after implementation of univer-
sal test and treat.

Key Populations

Adolescent Girls and Young Women.
Rucinski and colleagues presented data
on 14,669 adolescent girls and young
women (AGYW) aged 15 to 24 years
across 14 regions in Tanzania (Abstract
855). Overall, 43% engaged in transac-
tional sex, 33% in intergenerational

HIV incidence rates
declined from 1.2/100
person years to 0.42/100
person years since the
implementation of
universal test and treat
and scale up of voluntary
medical male circumcision
in Uganda

sex, and 5% in both. HIV prevalence
was 2% overall. Although neither trans-
actional nor intergenerational sex alone
was associated with HIV infection, en-
gaging in both was significantly associ-
ated with HIV infection adjusted prev-
alence ration (aPR) 1.7; 95% (confi-
dence interval [CI], 1.03-2.94). They
concluded that focusing prevention
efforts on AGYW who engage in trans-
actional intergenerational sex may yield
the greatest benefit.

Lewis and colleagues presented data
on 2710 AGYW aged 15 to 24 years in
KwaZulu Natal, South Africa (Abstract
856). HIV incidence over 18 months
of follow-up was 3.92/100 py overall,
and 3.74/100 py among 15- to 19-year-
olds and 4.13/100 py among 20- to
24-year-olds. Among 15- to 19-yeat-
olds, significant predictors included
having no family support adjusted
hazard ration (aHR), 3.19; P< .01,



number of lifetime sex partners (aHR,
1.14; P=.05), and having a sexually
transmitted infection (STI) at enroll-
ment (aHR, 2.52; P=0.03). Among
20- to 24-year-olds, predictors included
not having a high school education
(aHR, 1.78; P=.04), and inconsistent
condom use (aHR, 12.56; P=.01). They
recommend addressing structural and
behavioral factors to address high rates
of HIV infection in this population of
AGYW.

Ussery and colleagues presented a
secondary analysis of data from the Bo-
tswana Combination Prevention Pro-
ject, a pair-matched community ran-
domized trial of 30 communities in
Botswana from 2014 to 2018 (Abstract
149). Intervention communities re-
ceived increased HIV testing, enhanced
linkage to care, and expanded ART, in-
cluding universal treatment starting in
July 2016. HIV infection rates among
18,597 HIV-seronegative persons un-
dergoing repeat testing were highest in
women (HR, 3.06), 25- to 34-year olds
(HR, 3.45), and women aged 16 to 24
years (HR, 7.05). In exploring hypothe-
ses for high infection rates in AGYW,
they found that viral suppression rates
were lower among younger men (<35

Delivery of prevention
services to rural areas,
where services may be
less accessible, is crucial

years) than older men, and that there
was a substantial introduction of infec-
tions across communities. In addition
to calling for increased testing and
treatment of young men, they sug-
gested that AGYW who are particularly
vulnerable to infection may need
primary prevention strategies such
as PrEP.

Grabowski and colleagues presented
data on declining HIV incidence rates
among the Rakai Community Cohort
Study, an open population-based co-
hort of 30 communities in southern
Uganda (Abstract 150). Of 19,645 HIV-
seronegative participants, 990 incident
infections occurred over time. How-
ever, HIV incidence has declined from
1.2/100 py overall to 0.42/100 py since
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the implementation of universal test
and treat and scale up of voluntary
medical male circumcision. Rates de-
clined most dramatically among AGYW,
falling to an incidence of 0.21/100 py,
with an adjusted incidence rate ratio
(aIRR) of 0.16. Rates also declined
among men (alRR, 0.41). The authors
called for an Ending the HIV Epidemic
effort in Africa.

Men Who Have Sex With Men. Wansom
and colleagues presented data from a
cohort study of 1017 MSM in Bangkok,
Thailand (Abstract 852). HIV preva-
lence was 7%. Among HIV-seronegative
MSM, incidence from 2017 to 2019 was
3.73%. Independent risk factors for in-
fection included younger age (18-19
years: aHR 10.88; 20-22 years: aHR,
2.9); sexual attraction for men only
(aHR, 14.91); number of lifetime part-
ners (@aHR, 2.01); not always using con-
doms with casual male partners (aHR,
2.43); and having previously had an
HIV test (aHR, 1.99). Overall retention
was 93%, suggesting that this popula-
tion would be suitable for prevention
intervention studies.

Frascino and colleagues presented
data on 520 MSM and 109 transgender
women (TGW) in Haiti, recruited from
2339 venues where men and women
meet new sexual partners (Abstract
858). Overall HIV prevalence was 2.2%
among MSM and 27.6% among TGW.
Forced sex was common, reported by
39.6% of MSM and 76.5% of TGW. A
history of forced sex was significantly
associated with HIV infection (aPR, 6.0
in MSM and 7.6 in TGW). The authors
urge further research into understand-
ing the mechanisms by which forced
sex increase HIV risk.

Sarno and colleagues evaluated
MSM in couples in the US who had had
condomless anal sex with a serodiscor-
dant or with a casual partner (Abstract
859). In evaluating the impact of rural-
ity on prevention services, they found
that for every 0.1 increase in rurality
score, the odds of HIV testing de-
creased by 16% (P<.05), the odds of
STI testing decreased by 24% (P<.01),
and the odds of current PrEP use de-
creased by 30% (P<.001). This highlights
the importance of delivery of preven-
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tion services to rural areas, where ser-
vices may be less readily accessible.
Grebe and colleagues presented
data on the risk of HIV in blood from
first-time blood donors, comparing

There was no increased
incidence of HIV-positive
blood donation before
and after decision to
allow MISM to donate
blood after a 12-month
deferral period

the period of time before versus after
the decision in 2015 to allow MSM to
donate blood after a 12-month defer-
ral period since the last MSM contact
(Abstract 145). Data were drawn from
the US Transfusion-Transmissible In-
fections Monitoring System, which
monitors approximately 60% of the
US blood donations. They found no in-
creased incidence of HIV-seropositivity
in blood donated after versus before
the change in the ruling.

Transgender Persons. Hontelez and
colleagues presented data on HIV prev-
alence among male and transgender
sex workers compared with female sex
workers in Zimbabwe (Abstract 879).
HIV prevalence was 36.5% among fe-
male sex workers (FSWSs), not signifi-
cantly different than 37.6% among 218
transgender female sex workers or
38.1% among 139 transgender male
sex workers, but significantly higher
than the 28.2% prevalence among 206
male sex workers (P=.04). Both trans-
gender female and male sex workers
had high rates of condomless anal sex
(50.8% and 55.9%, respectively). The
high HIV prevalence points to the need
for effective prevention strategies for
sex workers of all genders.

Keruly and colleagues presented
data on the prevalence of HIV, hepatitis
C virus (HCV), herpes simplex virus-2
(HSV-2), and syphilis among TGW in 6
US cities (Abstract 880). HIV prevalence
was 29%, HCV 5%, HSV-2 48%, and
syphilis 14%, with increasing preva-
lence by age. Black women had the
highest burden of disease of any racial/
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ethnic groups. TGW living in Southern
cities also had a higher burden of dis-
ease than those in the Northeast.

Radix and colleagues presented data
on HIV prevalence and risk factors
among transmasculine men attend-
ing the Callen Lorde Health Center in
New York City (Abstract 881). Among
577 transmasculine patients, HIV pre-
valence was 2.8% overall, but 6.8%
among African Americans and 3.2%
among Latinx transmales. HIV preva-
lence was 11.1% among transmales who
had sex with cisgender men only. On
multivariable analysis, having more
than a high school diploma was associ-
ated with a lower risk of HIV infection
(@aOR, 0.08; P=.009) and having cisgen-
der male partners only was associated
with a higher risk of HIV (aOR, 10.58;
95% CI, .026). Radix pointed to the
importance of investigating sexual be-
haviors as well as gender identity in
studies of HIV prevention.

Lesko and colleagues presented data
on 420 TGW out of more than 144,000
people with HIV in the NA-ACCORD
(North American AIDS Cohort Collabo-
ration on Research and Design) study
(Abstract 882). They found that TGW
spent, on average, 16.7 months in care
not on ART, 19.5 months on ART but
not suppressed, and 46.8 months on
ART and virally suppressed. These time
periods were equal or better than what
was seen for cisgender women and cis-
gender men. They suggest that future
studies identify gender-affirming prac-
tices that may promote good health
outcomes among TGW.

People Who Inject Drugs. Strathdee
gave a plenary presentation on the HIV
epidemic in people who inject drugs
(PWID) (Abstract 62). She noted the
ongoing opioid epidemic in the US, in
which there have been more overdose
deaths in each of the last 4 years than
there were from HIV at its peak in the
epidemic. Fentanyl is a particularly
dangerous drug, in that it does not
need to be heated to be administered,
and is injected more frequently than
some other drugs, leading to the poten-
tial for more needle sharing. HIV diag-
noses declined in PWID through 2014,
and the numbers have been essentially
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level since then. However, there has
been a change in the demographics of
those infections They are now more
common in white and younger persons
and persons living outside of major cit-
ies. The NHBS (National HIV Behavioral
Surveillance) study, conducted every 3
years in PWID, found an HIV preva-
lence of 6% in 23 cities 2018. Only

There have been more
overdose deaths in each
of the last 4 years than
there were from HIV at
its peak in the epidemic

55% of PWID in the survey had had an
HIV test in the previous 12 months,
and 32% shared injection equipment.
Strathdee also provided details on a
number of outbreaks among PWID
among different regions of the country,
and noted that they often occur in re-
gions with high poverty, unemploy-
ment, and homelessness; are often
preceded by a spike in HCV infections;
and often occur in places with subopti-
mal harm reduction and health care
services. She showed a modeling study
that suggested that 90% of cases in the
outbreak in Scott County, Indiana, could
have been avoided had there been an
earlier response to the epidemic.
Strathdee noted that clinicians were
responsible for early identification of
several outbreaks, pointing to the im-
portance of clinicians working with
their local health departments. PrEP
uptake has been poor in PWID, and
the care cascade is often poorer than in
other populations. Moreover, national
data suggest that substance use is quite
high among people living with HIV
who are not virally suppressed, with
41% having alcohol use disorder, 36%
methamphetamine use disorder, and
36% opioid use disorder. Mirtazapine
has been found to be associated with
abstinence from methamphetamine
use and a decrease in risky sexual be-
havior among MSM. Integrated systems
navigation paired with peer counsel-
ing was found to be associated with
a doubling in viral suppression rates
and improvement in mortality among
PWID. Strathdeee closed by calling for
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scale-up of evidence-based interven-
tions and addressing structural drivers
of substance use to control the HIV
epidemic.

Solomon and colleagues presented
data from a spatial network research
project in New Delhi, India (Abstract
147). A total of 2512 PWID were re-
cruited using 10 index participants
from July 2017 to July 2019. This study
only included 20 cisgender women
and 3 transgender women. Overall,
participants reported injecting at least
twice per day over the past 6 months,
and 42% reported sharing needles.
HIV prevalence was 37% at baseline,
with 92.6% having detectable HIV
RNA. HCV prevalence was 65.1%. HIV
incidence was 22.3/100 py and HCV
incidence 25.3/100 py. Risk factors as-
sociated with HIV incidence included
age (IRR, 0.81), recent needle sharing
(IRR, 2.16), Injection frequency (IRR,
1.05), “path distance” (the number of
steps between an index participant and
a person with a detectable viral load)
(IRR, 0.69), and injecting at a particu-
lar spatial hotspot (IRR, 3.14). Solomon
pointed out that epidemic control is
not attainable without addressing the
explosive epidemic among PWID in
low- and middle-income countries.

Handanagic and colleagues reported
on the unmet need for medication-
assisted treatment (MAT) among PWID
in NHBS (Abstract 887). Of 10,965
PWID, 28% reported unmet need for
MAT in the past 12 months, and 82%
of these reported visiting a health care
practitioner within the past year. Those
reporting an unmet need for MAT were
more likely than those without an
unmet need to report injecting more
than once per day (aPR, 1.09), recep-
tive sharing of syringes (aPR, 1.11),
and opioid overdose (aPR, 1.33) in
the past 12 months. The authors con-
cluded that health care practitioners
could be an important source for re-
ferral to MAT. Dasgupta and colleagues
reported on unmet needs among
PWID living with HIV in care in the
national Medical Mon-itoring Project,
from June 2015 to May 2018 (Abstract
888). Overall, 79% reported at least
1 unmet need including dental ser-
vices (38%), drug or alcohol treatment



(20%), transportation assistance (20%),
HIV peer support groups (20%), and
mental health services (16%). Of note,
fear or embarrassment was the most
common reason for lack of drug or al-
cohol treatment (79%) and for mental
health services (59%), suggesting that
addressing stigma may help people liv-
ing with HIV to access needed services,
which in turn could improve their HIV-
related health.

Ramaswamy and colleagues re-
ported on death rates among PWID
with HIV in New York City (Abstract
892). Among 145,799 people with HIV,
more than 25,000 reported a history
of injection drug use. The age adjusted
death rates declined among all risk
groups over time, but remained high-
est among PWID. After adjusting for
demographic factors, PWID aged 50 to
59 years, Hispanics, and those living in
high and very high poverty neighbor-
hoods had a higher risk of death. Of
PWID, 60% died of a non-HIV-related
cause. The authors called on efforts to
reduce non-HIV- (eg, smoking, hepatitis
C) and HIV-associated causes of death.
Jain and colleagues also reported on
death among people with HIV who use
substances who were not on ART at the
start of Project Hope (Abstract 893).
In this study of 801 participants, the
median survival time was 54 months.
Average survival time was 27% lower
in persons with HIV/HCV coinfection
than those infected with HIV alone
(P=.049), and living in the South was
associated with a 38% lower survival
rate (P=.02). The authors called for
greater access to integrated care to ad-
dress the HIV care cascade among this
group of persons with HIV. Metcalfe
and colleagues reported on deaths
among PWID in Scotland (Abstract
894). Among 412 PWID, all-cause mor-
tality remained stable over time, with
an overall death rate of 3.66/100 py;
rates were 0.58/100 py for AlIDS-related
deaths but 1.57/100 py for drug-related
deaths. Among those diagnosed more
recently (2015-2018), death rates were
higher, with non-HIV related deaths of
6.96/100 py and drug-related deaths of
4.4/100 py. The authors called for more
MAT availability, and safer drug con-
sumption sites.
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Bazzi and colleagues reported on
PrEP indications and use among PWID
in Boston participating in NHBS (Ab-
stract 1024). Among 423 HIV-seroneg-
ative PWID, 92% had a PrEP indication
by US Preventive Services Taskforce
(USPSTF) guidelines, including 69%
with only injection drug use risk and
23% who also had sexual risk. Overall,
only 39% had heard of PrEP, 11% had
discussed PrEP with their practitioner,
and 2% had taken PrEP in the prior
year, indicating a need for increased
PrEP education and access among
PWID.

Men. Mwinnyaa and colleagues pre-
sented data on 1458 non-critical male
patients seen in 1 of 3 emergency de-
partments in the Eastern Cape province
of South Africa (Abstract 860). They
found an HIV prevalence of 21% over-
all, with prevalence peaking at 35%
for 36- to 45-year-olds. Only 59% were
aware of their infection, 47% tested
positive for the presence of ART drugs,
and 43% were virally suppressed. None
of the 19 HIV-seropositive men young-
er than 25 years tested positive for
ART presence. This study highlights
the high prevalence of infection among
men attending emergency department
visits and suggests this is an important
venue for identifying untreated HIV-
seropositive men, to link them to care.

Sexually Transmitted Infections

A symposium focused on STIs in women
and infants (Symposium S-02). Taylor
provided an update on mother-to-child
transmission of syphilis (Abstract 054).
Congenital syphilis is a result of trans-
mission of Treponema pallidum from
mother to child during pregnancy, and
is associated with a number of adverse
outcomes including low birth weight,
prematurity, long bone deformities, and
neurologic deficits, and is the second
leading cause of preventable stillbirth.
Importantly, congenital syphilis is pre-
ventable with screening of women
during pregnancy and treatment with
benzathine penicillin for those with a
syphilis infection. The WHO estimated
that 988,000 pregnant women had a
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syphilis infection during pregnancy in
2016, corresponding to a 0.69% preva-
lence globally, which was largely un-
changed from 2012. The African region
had the highest prevalence of syphilis,
followed by the Americas. WHO esti-
mated that 661,000 infants were born

Congenital syphilis is
preventable with
screening of women
during pregnancy and
treatment with
benzathine penicillin

with congenital syphilis in 2016, with
355,000 adverse outcomes and 200,000
stillbirths and neonatal deaths. By com-
parison, there were only 170,000 HIV
infant cases in 2018. Congenital syphi-
lis rates have declined in Africa, but
increased in the Americas and Eastern
Mediterranean region. In the US and
Brazil, congenital syphilis rates have in-
creased in parallel with increasing mat-
ernal syphilis infections. WHO has esti-
mated a small global decline in con-
genital syphilis between 2012 and 2016,
which was associated with small in-
creases in antenatal visit coverage, an-
tenatal screening coverage, and syphi-
lis treatment coverage. Nonetheless,
the majority of adverse outcomes occur
in women who presented for antenatal
care but did not receive syphilis screen-
ing, which represents a missed oppor-
tunity for the prevention of MT of syph-
ilis. WHO global guidance recommends
universal screening for syphilis as early
as possible at the first antenatal care
visit, and all pregnant women found to
be positive should receive treatment
with at least 1 dose of benzathine peni-
cillin 2.4 units, which costs $0.50 to
$2.50 per dose globally, but may be as
high as $125 per dose in high-income
countries. There are substantial differ-
ences in testing coverage for HIV versus
syphilis in pregnant women in antena-
tal clinics. For example, HIV screening
coverage was more than 95% in Uganda
and Zambia but syphilis testing cover-
age was only 43% and 56% in those
countries, respectively, and in India, Ni-
geria, and Indonesia, syphilis screening
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coverages were below 20%. The WHO
has established criteria for elimination
of MTCT of HIV and syphilis, including
95% coverage of antenatal care, HIV
and syphilis testing, and treatment,
and 14 countries have been validated
so far. Challenges with achieving these
goals have included a global shortage
of benzathine penicillin between 2014
and 2017, with more than 40 countries
experiencing shortages or complete
stock outs, including in some high-
income countries. These shortages
highlight the need for alternative treat-
ments for pregnant women with syph-
ilis. Currently a phase II trial is under-
way in Brazil to evaluate the oral anti-
biotic cefixime for the treatment of
active syphilis among non-pregnant
women in Brazil, and may inform a fu-
ture trial in pregnant women to prevent
congenital syphilis. Additionally, WHO
HIV testing guidelines now recom-
mend the rapid dual HIV/syphilis test
as the first test for pregnant women,
which has been adopted in 15 coun-
tries. They have also adopted a Triple
Elimination goal to include eliminating
MTCT of hepatitis B virus (HBV), in ad-
dition to HIV and syphilis.

Low presented on chlamydia and
gonorrhea in pregnancy (Abstract 55).
WHO estimates women aged 15 to
49 years experience about 63.8 mil-
lion new chlamydia infections and
37.1 million new gonorrhea infections
each year. Although gonococcal infect-
ions are more common in men, chla-
mydia infections are more common in
women, in whom the number of cases
has increased with expanded screening
programs. Both infections are mostly
asymptomatic at the endocervix, al-
though mucopurlent cervicitis may
occur, with non-specific symptoms in-
cluding discharge and post-coital or
intermenstrual bleeding. Ascending in-
fection to the upper genital tract can
lead to pelvic inflammatory disease,
which is also mostly asymptomatic,
but can lead to infertility. When trans-
mitted to the newborn, gonorrhea and
chlamydia each can cause neonatal
conjunctivitis, and chlamydia can
cause neonatal pneumonia. Among
pregnant women attending antenatal
clinics, chlamydia is more prevalent
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than gonorrhea, with wide geographic
variability, but the highest prevalences
(in the 10%-25% range) of these infec-
tions are in the Southern and Western
Pacific and in South Africa. Several co-
hort studies have shown an association
between chlamydia and gonorrhea in-
fections and preterm birth, although
these studies are subject to confound-
ing and measurement bias. HIV infec-
tion itself has not been associated with
pre-term birth. Protease inhibitor-
containing ART may increase the risk
of pre-term birth,! but the benefits
of treatment are thought to outweigh
these risks. There is a higher preva-
lence of chlamydia and gonorrhea in
pregnant women living with HIV than
those who are uninfected; however, the
presence of chlamydia or gonorrhea in
pregnancy has not been consistently
associated with risk of HIV MTCT.

To prevent adverse pregnancy out-
comes, additional evaluation of inter-
ventions is needed. In a cluster random-
ized trial in Rakai, Uganda, presumptive
treatment with antibiotics versus syn-
dromic management was associated
with a reduction chlamydia and gonor-
rhea prevalence and there was a lower
preterm birth rate ratio, although not
statistically significant (P=.77; 95%
Cl, 0.56-1.05). Additionally, there was
no effect on HIV acquisition, and all
women were exposed to antimicrobi-
als in the presumptive treatment arm.
There are no completed randomized
controlled trials of antenatal screening
and treatment of chlamydia and gon-
orrhea, although several trials are now
underway in Papua New Guinea, China,
and several African countries. These
include studies using rapid molecular
tests, which allows same day testing
and treatment. Several presumptive
treatment trials are underway, com-
bining STI treatment with malaria
prophylaxis.

Shimakawa presented on the pre-
vention of MTCT of HBV (Abstract 56).
In 2016, the WHO adopted a strategy
to eliminate hepatitis B and C by 2030,
aiming to reduce incidence by 90% and
mortality by 65%. Many countries in
sub-Saharan Africa and Asia have a high
prevalence of chronic HBV infection.
Transmission of HBV occurs through
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exposure to blood, semen, and vaginal
fluid, and can occur perinatally (usually
when baby passes through birth canal),
during childhood (child/household-
to-child), or through sexual contact
or sharing contaminated needles, sy-
ringes, or blood products. Almost all
countries have now integrated 3 doses
of hepatitis B vaccination of infants
into their program. These infant vac-
cines are highly effective in preventing
horizontal transmission, but to prevent
MTCT, the first dose should be started
as soon as possible after birth. With
the widespread implementation of in-
fant hepatitis B vaccinations, horizon-
tal transmission has dramatically drop-
ped. However, cases acquired at birth
through MTCT have remained un-
changed over the last 30 years. MTCT
of HBV is associated with an increased
risk of chronic HBV infection, with
risk inversely correlated with age at
infection.

In a longitudinal cohort study of
chronic HBV carriers in West Africa,
the risk of developing liver fibrosis was
5-times higher in infants born to HBV-
infected mothers than in those born to
non-infected mothers. Without preven-
tive measures, 70% to 90% of infants
born to mothers who are hepatitis B e
antigen (HBeAg) positive, a marker of
high viral replication, become infected
with HBV, compared with 5% to 30% of
infants born to HBeAg-negative moth-
ers. With infant vaccination beginning
at 6 to 8 weeks, the transmission risk
decreases to 30% to 60% and below
5% among HBeAg-positive and HBeAg-
negative mothers, respectively, and
with vaccination in neonates, the trans-
mission risk drops to 10% to 30% and
below 1%, respectively. The WHO rec-
ommends that all neonates receive
hepatitis B vaccination as soon as pos-
sible after birth to prevent MTCT, how-
ever, most countries have not yet ad-
opted this recommendation. In the
Gambia, the first African country to
adopt this recommendation, coverage
of the birth dose vaccine was more than
90% by 6 months, however, only 1%
received this vaccine within 24 hours
of birth. In resource rich countries;
hepatitis B immune globulin (HBIG),
in addition to birth dose hepatitis B



vaccine, is given to infants born to
high-risk mothers, which further low-
ers the transmission risk to 4% to 10%.
In recent years, maternal antiviral ther-
apy has been recommended during
pregnancy in women with hepatitis B
DNA at or above 200,000 IU/mL, the
viral load threshold above which MTCT
increases. The speaker described an
unpublished systematic review that
supports the efficacy and safety of pe-
ripartum prophylaxis with tenofovir
disoproxil fumarate (TDF) in reducing
MTCT of HBV. As availability of HBV
DNA testing is limited in resource-
limited settings, the use of HBeAg as a
proxy marker of HBV DNA at or above
200,000 IU/mL was evaluated in a sys-
tematic review, which demonstrated
pooled sensitivity and specificity of
88% and 93% of HBeAg, respectively.
When birth dose vaccination is com-
bined with HBIG and peripartum an-
tiviral prophylaxis, transmission rates
become very low.

Wald presented an update on her-
pes simplex virus (HSV) in pregnancy
(Abstract 57). Globally, there were 417
million HSV-2 infections, with the high-
est prevalence in sub-Saharan Africa.
Incident cases of HSV-2 infection are
most common among young African
women, who are also disproportion-
ately impacted by HIV. Approximately
3.6 billion individuals are infected with
HSV-1 globally, including 140 million
cases of genital HSV-1 infection. Most
individuals with HSV infection are un-
diagnosed, which has not changed sig-
nificantly over time. In the Seattle-King
County area, frequency of HSV-2 has
declined over the last 20 years, with
half of cases now being HSV-1 and half
HSV-2 infections; HSV-2 prevalence has
also been falling in pregnant women
in this region. HSV-2 infection is an
important risk factor for HIV acquisi-
tion, with a population-attributable frac-
tion of 30% globally, but varies by re-
gion. Among high-risk women in Kenya,
the population-attributable risk of
HSV-2 infection for HIV acquisition is
over 50%, which has not changed over
time. Neonatal HSV is the most seri-
ous complication of HSV acquisition,
resulting in high mortality and morbid-
ity despite antiviral therapy. Import-
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antly, most infants with neonatal HSV
are born to women without a history
of genital herpes. Among more than 2
million pregnancies in Medicaid data
from 2009 to 2015, 900 cases of neo-
natal HSV infection were identified
(incidence of 4.5/10,000 py). Overall
mortality was 6%, with 16% of infants
readmitted after discharge and 46%
requiring an emergency department
visit within the first 6 months of life,
and total costs were estimated at $60
million.

Globally, it is estimated that there
are approximately 14,000 neonatal
herpes cases annually, although there
is a lack of reported cases from Africa,
which may be due to a lack of diag-
nostic testing. In the US and Canada,
about half of neonatal herpes cases
are due to HSV-1. The risk of HSV
transmission during labor is highest
among women with newly acquired
genital HSV (50% risk), compared with
women with established genital HSV
(<1% risk). Additionally, HSV isolation
from the cervix (OR, 346) and invasive
monitoring (eg, scalp electrodes) of the
infant (OR, 6.8) was associated with
risk of neonatal HSV, and Cesarean sec-
tion was protective (OR, 0.14). Across
5 studies, daily antiviral therapy with
acyclovir or valacyclovir in women
with known recurrent genital herpes
reduced clinical HSV recurrences by
75%, Cesarean sections for HSV by 70%,
and HSV shedding at delivery by about
90%. However, none of these studies
evaluated neonatal herpes; a case se-
ries has been published describing 8
infants born to women who received
suppressive therapy at the end of preg-
nancy but developed neonatal herpes.
HSV infection is associated with MTCT
of HIV, with both HSV-2 seropositivity
(@OR, 2.6) and HSV-2 shedding (aOR,
2.9) associated with perinatal HIV
transmission. Additionally, the efficacy
of zidovudine in preventing MTCT was
lower among women with HSV-2, than
among women who were HSV-2 sero-
negative, suggesting effect modification
of the efficacy of antivirals by HSV-2
status, although it is unclear if this is still
the case in the era of highly active ART.
Several studies have demonstrated that
tenofovir PrEP used topically as a gel
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or orally partially reduced the risk of
HSV-2 acquisition among heterosexual
women and men, although PrEP on
demand was not protective, and it is
unclear if it is protective among MSM.
Diagnosis of HSV by serologic testing
has been challenging, as there have
been high rates of false positive results
for HSV-2 and false negative results for
HSV-1 on commercial enzyme-linked
immunosorbent assay ELISA tests. The
most common antibody test for HSV
infection is the Focus HerpeSelect
enzyme immunoassay (EIA). Per the
manufacturer, a positive test result is
one above 1.1, however in about 50%
of persons with results in the low posi-
tive range of 1.1 to 3.5, infections are
not confirmed, highlighting the need
for a confirmatory tests for low posi-
tive results. Additionally, this test is not
sensitive for HSV-1 infection. Genital
herpes is associated with high levels of
stigma, highlighting the need for work
to destigmatize HSV infection.

Davey and colleagues evaluated the
prevalence of Mycoplasma genitalium
in 391 pregnant women living with
HIV in South Africa (Abstract 1042).
The prevalence of Mycoplasma geni-
talium among these women was high
at 17%, and incidence was 5.7 per 100
woman years. Most infections (79%)
were asymptomatic and would have
been untreated in standard of care syn-
dromic management. HIV-seropositive
women with Mycoplasma genitalium
who were not treated for STIs had
twice the odds of having an adverse
pregnancy outcome than women with-
out this infection (aOR, 2.03). The re-
searchers suggest the need to evaluate
the impact of routine Mycoplasma gen-
italium screening on birth outcomes.

Cannon and colleagues reported on
syphilis among bisexual men and its
association with syphilis in women in
the US (Abstract 1047). Across 16 high-
morbidity syphilis areas, 13% of MSM
with syphilis reported bisexual behav-
ior, with larger proportions of syphilis
cases among bisexual men occurring
among black MSM and MSM in the
South. In an ecological analysis, a dou-
bling of early syphilis cases among
bisexual men was associated with a
3.84 per 100,000 higher mean rate
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of syphilis cases in women. These re-
sults suggest that “bridging” between
MSM and women may partially explain
observed disparities in syphilis rates
in women.

Grabowski and colleagues reported
on the burden of STIs in an HIV hy-
perendemic fishing community in
Uganda (Abstract 1049). Among 898
participants (48% women), 40% were
seropositive, and ART coverage was
high (87%). Overall, the prevalence of
gonorrhea was 9%, chlamydia 10%,
and trichomonas infection 12%, with
most STIs being asymptomatic. The
prevalence of having at least 1 STI was
1.57-fold higher among HIV-seroposi-
tive versus HIV-seronegative persons,
and syphilis and trichomonas were
most likely to co-occur with HIV in-
fection. The researchers suggest that
integrated HIV and STI care could sub-
stantially lower STI burden in these
high HIV burdened settings.

Klausner and colleagues reported
on the use of genotyping to predict
ciprofloxacin treatment outcome of
gonorrhea across 8 STD clinics in the
US (Abstract 1052). Among 106 pa-
tients with 117 gonorrhea infections that
were wild type for the gyrase A serine
91 codon, treatment with a single
oral dose of ciprofloxacin 500 mg was
provided, with 100% microbiologic
cure. The cure frequency did not differ
by an-atomic site of infection, sex, or
age. In 2 cases with mutated gyrase
A gonorrhea infection, therapy failed.
These results suggest that resistance-
guided treatment of gonorrhea with
single-dose oral ciprofloxacin is highly
efficacious.

HIV Testing

Testing Strategies

Hoover and colleagues evaluated the
utility of more frequent HIV testing
among 1338 MSM or TGW of color en-
rolled in the THRIVE (Targeted Highly-
Effective Interventions to Reverse
the HIV Epidemic) study who were
not on PrEP (Abstract 949). They de-
fined frequent testers as those who
received a repeat HIV test within least
6 months, and infrequent testers as
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those receiving testing less frequently
than at 6 months. Although the diag-
nostic yield was similar for frequent
versus infrequent testers (1.2% vs. 1.0%,
respectively), frequent testers had a
shorter time from testing to diagnosis
of HIV infection (median 120 days vs.
364 days, respectively). This reinforces
the recommendation that persons at
risk of HIV infection get more frequent
testing than annually.

Truong and colleagues presented
data from a community-based health
initiative in informal settlements in
Kenya (Abstract 142). They used a com-
bination of health fairs and home visits

In a randomized con-
trolled trial of financial
incentives in Uganda,
participants who
received financial incen-
tives were significantly
more likely to retest at 3
and 6 months than the
control condition

for those not attending the fairs. Of
more than 12,000 clients eligible for
testing, testing uptake was 97%; they
identified 101 newly diagnoses (0.81%).
Of these, 93% were linked to same-day
ART. This was a successful strategy for
increasing testing and linkage to care.
Chamie and colleagues presented
data from a randomized controlled
trial of financial incentives to increase
retesting among adults aged 18 to 59
years with sexual risk in Southwestern
Uganda (Abstract 141). Overall, 525
persons were randomly assigned to fi-
nancial incentives (equivalent of $7 for
retesting at 3 and 6 months), deposit
contract (participant pays $6 initially,
with plans to receive $7 back at each
next test opportunity), or a control con-
dition (counseling only). Participants
randomly assigned to the financial in-
centive arm were significantly more
likely to retest at 3 and 6 months than
the control condition (52% vs. 18%, re-
spectively; P<.001). Only 14% of those
randomly assigned to the deposit con-
tract arm opted to make a deposit, but

446

among those who did, retesting was
significantly higher than those not opt-
ing for a deposit (46% vs. 11%, respec-
tively). The data suggest that financial
incentives are a potential method for
increasing HIV testing rates among at-
risk populations.

Self-Testing

Several presentations focused on the
utility of HIV self-testing, particularly
for populations in whom testing rates
may be relatively low. Nangendo and
colleagues presented data on oral HIV
self-testing in 1628 men from 30 vil-
lages in Central Uganda (Abstract 955).
Overall, 95.3% of men offered a self-
test took it; only 808 had ever been
tested and only 37% had tested in the
last 12 months. HIV prevalence was
3.9%; of these seropositive individu-
als, 76% sought confirmatory testing at
the local health facility. Of these, 96%
initiated ART. Nasuuna and colleagues
presented data from a self-testing
program conducted in 38 facilities in
Uganda (Abstract 958). Overall, 9378
self-test kits were distributed to part-
ners of pregnant or lactating women,
MSM, or FSW. HIV prevalence was 3%,
93% of which were in people not pre-
viously known to be HIV seropositive.
HIV yield was 6% in FSW, 2.4% in MSM,
and 1.4% in partners of pregnant and
lactating women. Only 67% returned
for confirmatory testing, and of these,
only 74% were linked to care, sug-
gesting that in this setting, additional
support may be required to ensure con-
firmatory testing and rapid linkage to
care and ART.

Mostert and colleagues presented
data on more than 123,000 self-test
kits distributed at 2313 companies in
South Africa (Abstract 961). Uptake was
85% across all industries, and rates of
update were twice as high in men as
women. Of people taking a self-test,
13% had never had an HIV test, and
38% had last been tested more than
12 months prior. Uptake among those
never or infrequently tested was 3-
times higher in rural workplaces. The
average cost per test was $4.25, which
the authors state is substantially lower
than for other distribution models. In



sum, these studies suggest that HIV
self-testing may reach populations un-
tested or under-tested in other settings,
but that in some settings, additional
work is needed to ensure those who
test positive on these preliminary tests
present for confirmatory tests a nd HIV
care.

Assisted Partner Services

Guthrie and colleagues presented on
the use of assisted partner services
(APS) to find untreated HIV-seropositive
injection or sexual partners of PWID
in Kenya (Abstract 42). They identified
627 HIV-seropositive index participants,
who in turn identified 2772 partners,
91% of whom were successfully traced,
enrolled, and screened for HIV. Overall,
29% of partners were found to be HIV
seropositive, 23% of whom were not
on ART, leading to a number needed
to interview of 3.8 for every person
identified who was not on ART. When
followed up 6 months later, 76% of
those not previously on ART were being
treated by 6 months after study entry.
This suggests that APS can identify
persons who are not treated, but that
linkage rates could be improved.
Golden and colleagues presented
data on APS offered at 52 Ministry of
Health clinics in Botswana from Octo-
ber 2018 to June 2019 (Abstract 939).
Of 7015 HIV-seropositive patients, 99%
were offered APS and 88% received
these services, naming 5182 partners.
Of these, 66% were tested, 22% of
whom were HIV seropositive. Drawing
on experience with syphilis APS, Golden
calculated a case finding rate, or the pro-
portion of sex partners newly diagnosed
per index case. The case finding index
in Botswana of 0.12 was considerably
lower than the published literature in
Africa, in which the case finding index
was 0.25 to 0.45. This calls into ques-
tion whether results in the literature are
biased or do not reflect real-world ex-
perience, or if there are differences in
Botswana, given the high background
rate of testing in that country. How-
ever, Drammeh and colleagues also
presented data on case finding in 9 Af-
rican countries, and found the indices to
range from 0.03 to 0.19, except in Cote
D’Ivoire (0.36) and Ethiopia (0.39).
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Namimbi reported on APS among
69 health facilities in 2 urban Ugandan
districts from October 2017 to Septem-
ber 2018 (Abstract 937). Of more than
53,000 eligible persons, 67.4% agreed
to be interviewed, and they identified
more than 49,000 sex partners, 81%
of whom were successfully contacted.
Of these, 17% were already knew they
were HIV seropositive, and 61% of the
remainder agreed to be tested. Among
those tested, HIV seropositivity rate
was 29.7%, and 96% of these were
started on ART. Overall, 0.99% of index
clients reported gender-based violence
after notification of their partners. This
study demonstrated excellent linkage
to care. The number of sex partners
identified was lower than expected,
and the reasons for non-testing in
nearly 40% of those contacted should
be explored. Gender-based violence,
although infrequent, deserves ongo-
ing monitoring and linkage to services.
Referring to the Golden presentation,
noted above, the case finding index in
this study was 0.16, also lower than
what has been seen in the published
literature. Remera presented data on
APS services in 2632 cases in Rwanda
from August 2018 to October 2019
(Abstract 942). Case finding index was
also low here (0.09); however, linkage
to care was high (93.7%). Factors asso-
ciated with finding an HIV-seropositive
partner were index client age (aOR,
0.98; P=.002), having a female part-
ner (aOR, 2.1; P<.001), and finding
the partner through client notification
rather than provider notification (aOR
1.86; P=.042).

Prexposure Prophylaxis

Ogbuagu and colleagues presented
data from 96 weeks of follow-up in
the DISCOVER trial, a randomized con-
trolled trial comparing emtricitabine/te-
nofovir alafenamide (FTC/TAF) and em-
tricitabine/TDF (FTC/TDF). PrEP in cis-
gender men and transgender women
who have sex with men (Abstract 92).
Of 5399 participants randomized 1:1 in
the 2 arms, retention was 82% through
week 96. Median age was 34 years; 84%
were white, 9% black, and 24% Latinx;
only 1% were TGW. In the interim period
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from 48 to 96 weeks, only 1 partici-
pant in the FTC/TAF arm became HIV
infected, with the results still indicat-
ing that FTC/TAF is non-inferior to FTC/
TDF in protecting against HIV acqui-
sition (IRR, 0.54; 95% CI, 0.23-1.26).
Adverse events were similar between
arms, with only 1% of F/TAF and 2%
of FTC/TDF discontinuing study drug
because of adverse events. Bone min-
eral density increased by 0.6% in the
FTC/TAF group and decreased by 1.0%
in the FTC/TDF arm (P<.001), although
these declines were modest, and there
were no differences in fractures be
tween the arms. Creatinine clearance
rate reductions were also quite mod-
est in each arm (-0.6 mL/min vs.-4.1
mL/min in FTC/TAF vs. FTC/TDF arms
respectively), with only 1 case of Fanco-
ni’s syndrome, which was in the FTC/
TDF arm. Fasting lipids were modestly
better in the FTC/TDF arm, with low-
density lipoprotein (LDL) level of -2
mg/dL vs. -7 mg/dL and HDL of -1 mg/
dL vs. -4 mg/dL in the FTC/TAF vs. FTC/
TDF arms, respectively. Weight gain
was slightly higher in the FTC/TAF than
FTC/TDF arms (1.7 kg vs. 0.5 kg weight
gain; P<.001). Given these modest dif-
ferences and non-inferiority, some are
recommending that FTC/TDF be the
initial PrEP regimen for most groups,
reserving FTC/TAF for MSM or TGW
who have underlying renal or bone
disease.

Colby and colleagues addressed the
issue of antiretroviral (ARV) drug re
sistance among 2442 people initiat-
ing PrEP in Thailand, who were retro
spectively found to have acute HIV in-
fection (Abstract 93). Through pooled
RNA screening on baseline samples
and follow-up testing at 1 month,
they found 7 people acutely infected
with HIV. Of these, 3 had FTC resis-
tance with M184V/l, and the other 4
had no resistance to FTC or TDE. The
4 without FTC/TDF resistance had
continued PrEP for 2 to 15 days after
infection was detected; the 3 with
FTC resistance had been on PrEP for
29 to 122 days before HIV infection
was recognized. This suggests that
ARV drug resistance is unlikely to de-
velop in the first 15 days after starting
PrEP, but could occur after 4 weeks on
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treatment. This emphasizes the im-
portance of not initiating people with
acute symptoms on PrEP, and of re-
peat HIV testing 1 month after PrEP
initiation.

Peluso and colleagues highlighted
diagnostic and therapeutic challenges
arising in individuals with early HIV in-
fection who are on PrEP (Abstract 140).
He describes the interface between
PrEP use and undiagnosed HIV infec-
tion as the HIV/PrEP overlap period.
Among 58 participants with early HIV
infection in San Francisco, 11 had HIV/

Diagnostic and
therapeutic challenges
can arise with early HIV
infection on PrEP

PrEP overlap, in whom 6 had acquired
HIV while on PrEP, and 5 who had initi-
ated PrEP but were found to be HIV-
seropositive as part of their PrEP eval-
uation. Individuals with HIV/PrEP over-
lap had lower HIV RNA levels than those
not on PrEP. He described one partici-
pant who started PrEP in the setting of
occult acute HIV infection and devel-
oped the M1841 mutation after 7 days,
as this patient was found to have had
wild-type virus on the day of PrEP ini-
tiation. He described a second partic-
ipant adherent to daily PrEP for 1 year
who seroconverted after a 2-week pe-
riod of high intensity exposures (~45
condomless receptive anal sex part-
ners). In this case, seroreversion oc-
curred, in which initial antibody/anti-
gen testing was positive with a detect-
able qualitative plasma RNA, but sub-
sequent antigen/antibody testing and
quantitative plasma RNA were neg-
ative. Early HIV infection was confirmed
using quantitative PCR in peripheral
blood mononuclear cells (PBMCs) col-
lected via large volume sampling. Al-
though objective adherence measures
were not collected for this participant,
it raises the possibility that PrEP may
be "overwhelmed" with high levels of
exposures in a short period of time, de-
spite daily adherence. In a third case,
he reports a participant who discontin-
ued PrEP 1 month prior to presentation,
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had an HIV exposure off PrEP and
restarted PrEP 3 days later and pre-
sented to care 2 days after that. Initial
testing showed a negative antigen/an-
tibody test but quantitative plasma
RNA detected at below 20 copies/mL;
repeat testing showed undetectable
plasma RNA; however, repeat large
volume leukapheresis testing was able
to establish infection. This case likely
represents one of the earliest docu-
mented treatment of HIV infection.
In challenging HIV/PrEP overlap sce-
narios, Peluso suggests repeating test-
ing using different assays (eg, quantita-
tive or qualitative plasma HIV RNA,
HIV antigen/antibody testing, HIV anti-
body panel), following dynamics of
quantitative assays over time, including
evaluating signal-to-cutoff ratio from
antigen/antibody assays; and having a
low threshold to start ART.

Several presentations reported on
the use of a urine tenofovir test to
monitor PrEP adherence and predict
outcomes. Spinelli and colleagues pre-
sented data on the accuracy of a novel
real-time urine tenofovir assay (Ab-
stract 91). They developed a lateral flow
assay as a low-cost, point-of-care an-
tibody-based test that measures PrEP
adherence over the last 4 to 7 days. A
cut-off of 1,500 ng/mL was selected,
which accurately classified recent PrEP
dosing in a prior directly-observed
therapy study. In 324 cisgender and
transgender men and women taking
PrEP in 2 studies, the sensitivity, spec-
ificity, and accuracy of the novel point-
of-care test was 98% to 100%. The
authors suggest that this assay is now
ready for field testing and could be
used to trigger adherence interven-
tions. Stalter and colleagues evaluated
the association between urine teno-
fovir levels and HIV protection in the
Partners PrEP study (Abstract 977).
In a nested case-control study of 22
cases with urine collected at first HIV
detection and 292 HIV-seronegative
controls, a urine tenofovir level at or
above 1500 ng/mL was observed in
36% of cases and 68% of controls and
was associated with a 71% adjusted
HIV risk reduction in this study.

Hebel and colleagues reported on
the use of a urine tenofovir test to im-
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prove PrEP adherence and predict
non-retention (Abstract 1032). Among
688 PrEP patients across 16 clinics who
received results from urine tenofovir
screening using a liquid chromatogra-
phy mass spectrometry test, 82 (12%)
were found to be non-adherent and
were provided enhanced adherence
support; 61 (74%) of these patients
were adherent on the urine test at their
next visit, although a control popula-
tion was not included. Additionally,
non-adherent patients based on the
urine assay were 70% more likely to
miss their next visit and 114% more
likely to be lost to follow-up.

Hepatitis Prevention and PrEP

As previous studies have demonstrated
the prophylactic effect of TDF against
HBV infection in people living with HIV,
Mizushima and colleagues assessed
the prophylactic effect of PrEP against
HBV infection among HIV-uninfected
MSM in Tokyo (Abstract 1025). Among
591 MSM who had a negative hepa-
titis B core (HBc) antibody at entry,
HBV incidence was 3.57 cases/100 py
overall, with 1 HBV infection occurring
in a participant on PrEP and 14 HBV
infections occurring in participants not
on PrEP (aHR, 0.123; 95% CI, 0.016-
0.948; P=0.044). The authors suggest
that PrEP may be particularly indicated
for MSM who do not respond to HBV
vaccination.

Le Turnier and colleagues assessed
hepatitis A virus (HAV) and HBV vac-
cination coverage and acceptability
among 429 MSM on PrEP in the IPER-
GAY study in France and Canada (Ab-
stract 1026). Overall, 50% were HAV
non-immune and 21% were HBV non-
immune at baseline. In those who had
more than 6 months of follow-up, 91
completed the HAV vaccination series
of whom 93% seroconverted during
follow-up;79% completed the HBV vac-
cination series, of whom 80% sero-
converted during follow-up. Given
the rising incidence of sexually trans-
mitted viral hepatitis among MSM, the
researchers suggested that PrEP ini-
tiation visits are major opportunities
to initiate HAV and HBV vaccination in
this at-risk population.



PrEP Uptake, Persistence, and
Adherence

Doblecki-Lewis and colleagues pre-
sented data on the implementation of
an innovative mobile clinic to deliver
PrEP and HIV/STI prevention services

In a large online sample
of MSM in the US, 61%
were interested in taking
non-daily PrEP, and 5%
of recent PrEP users
reported non-daily
dosing

in Florida (Abstract 984). To address
structural and social barriers to PrEP
care, the team developed a mobile pre-
vention clinic providing HIV/STI testing
and PrEP care delivered via a mobile
van; the program is staffed by a medi-
cal practitioner, HIV/PrEP counselors,
and a pharmacist. Among 429 clients
provided services in the mobile clinic,
266 (62%) sought PrEP services, of
whom 84% were Latino, 73% were for-
eign born, and 88% were MSM. Among
clients assessed for PrEP, 95% filled an
initial PrEP prescription, and 74% com-
pleted a follow-up visit. Overall, 24%
PrEP clients had positive STI results
at baseline. These findings suggest that
low-barrier-to-entry PrEP services de-
livered through a mobile clinic can ef-
fectively engage priority populations,
including immigrant Latino MSM, that
have difficulty accessing traditional
clinic settings.

Rao and colleagues reported on
trends in PrEP awareness, interest, and
use among MSM in Washington state
(Abstract 985). Data were collected
from 2017 to 2019 in 2 surveys: a state-
wide online survey of MSM (2 rounds)
and an annual paper-based survey
administered at the Pride parade (3
rounds). Results from both surveys
were similar after adjusting for demo-
graphic differences. The proportion of
high-risk MSM who had heard of PrEP
increased from 84% in 2017 to 96% in
2017 (P<.001), however the proportion
who reported use of or interest in start-
ing PrEP, a measure of total demand),
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remained stable at about 66% (P =.7).
Current use of PrEP increased from
33% in 2017 to 43% to 46% in 2019
(P<.001), approaching the local target
of 50% PrEP use among high-risk MSM.

Several presentations reported on
the use of on-demand PrEP among
MSM. Marcus and colleagues evaluated
interest and use of non-daily PrEP in
large online sample in the US (Abstract
987). Among 9,697 respondents, 91%
were MSM, 69% white, and 67% com-
mercially insured. Overall, 61% were
interested in non-daily PrEP, and 5% of
recent PrEP users reported non-daily
dosing. These included taking PrEP
only around the time of sex (48%), on a
regular schedule but not daily (24%),
and for a few weeks at a time (19%).
Common reasons for non-daily PrEP
use were infrequent sex (59%), con-
cerns about the high cost of PrEP (49%),
and concern about long-term adverse
effects (39%). Non-daily PrEP was more
prevalent among participants who lived
in the West or Northeast than in the
South, always planned sex in advance,
had fewer sex partners, or reported
drug use. These data suggest that non-
daily PrEP regimens may increase up-
take, especially in those with cost barri-
ers and planned, infrequent sex, and
highlight the need to provide clear
guidance on effective non-daily PrEP
dosing for MSM.

Hojilla and colleagues reported on
the implementation of on-demand
PrEP in a large integrated healthcare
system in San Francisco (Abstract
1006). Among 2,338 active PrEP pa-
tients in their system, 12% were pre-
scribed a PrEP 2-1-1 regimen. The ma-
jority (51%) used 2-1-1 PrEP exclusively,
15% used a combination of 2-1-1 and
daily PrEP, and 19% chose to use daily
PrEP despite initial interest in 2-1-1
PrEP. The most common motivation
for using 2-1-1 PrEP was infrequent
sex. Only 14% of patients reported
challenges with using 2-1-1, including
6% who had issues with the dosing pat-
tern or adherence, and 5% who had
challenges with planning for sex in ad-
vance; of these patients, 58% switched
on their own to daily dosing. There
were no new HIV diagnoses over 136
py of follow-up.
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Jongen and colleagues presented
data on the use of a mobile app to as-
sess adherence to on-demand PrEP
among 139 MSM in Amsterdam (Ab-
stract 1031). Participants used a mobile
app to record their sexual activity on
a daily basis. Among 6,583 condom-
less anal sex acts reported, 84% were
covered by good event-driven PrEP
adherence, defined as taking at least 1
tablet before and 1 tablet after con-
domless anal sex. Adherence to PrEP
for condomless anal sex acts varied
over time, with higher adherence with
casual vs. steady partners, suggesting
that event driven PrEP was used for
episodes of higher perceived risk.

Golub and colleagues examined psy-
chosocial factors associated with PrEP
cascade outcomes in New York City
sexual health clinics (Abstract 986).
Of 160 PrEP-naive participants visit-
ing sexual health clinics, 73% received
PrEP navigation services, 51% received
a PrEP referral, 36% initiated PrEP, and
27% were still on PrEP at 3 months. In
multivariable analyses, personal PrEP
efficacy (ie, believing PrEP will work
for me) measured on a 6-item scale
was the strongest predictor of PrEP
outcomes at every step of the cascade.
Additionally, HIV worry was positively
associated with all 4 cascade out-
comes, intimacy barriers to condom
use was associated with PrEP referral
and initiation, and perceived HIV risk
and medical mistrust were negatively
associated with sustained PrEP use.
These findings suggest the importance
of messaging and counseling that in-
crease self-efficacy beliefs, build trust,
and promote PrEP as a counter to
HIV worry.

Henny and colleagues evaluated the
effectiveness of different PrEP navi-
gation models in a multisite demon-
stration project (Abstract 988). Among
4,999 MSM of color who were eligible
for PrEP, 85% were linked to care. The
researchers identified 3 PrEP naviga-
tion models: 1) utilize peers from the
community and a navigation protocol
from the health department; 2) utilize
professionals with a college degree or
higher plus peers and the health de-
partment navigation protocol; and 3)
utilize professionals and peers and
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protocol designed by a local clinic or
community-based organization. They
found that navigation models designed
by local service providers and staffed
by career professionals and peer navi-
gators were more than 3-times as likely
to link eligible clients to PrEP than were
navigation models using peers and
health department protocols (89% vs.
22%, respectively; RR, 3.48; 95% CI,
2.61-4.62).

Beyrer and colleagues reported on
the use of social media influencers to
enhance recruitment of young Thai
male sex workers aged 18 to 26 years
into a prevention program (Abstract

PreP navigation models
designed by local service
providers and staffed by
career professionals and
peer navigators were
more likely to link
eligible clients to PrEP

1013). After launch of a social media
influencer campaign in collaboration
with a community partner, monthly
recruitment increased 82%, from an
average of 17 enrollments per month to
63 per month. Among 900 participants
enrolled overall, 75% chose to initi-
ate PrEP.

Chapin-Bardales presented data
on PrEP persistence and adherence a
mong MSM in 4 US cities (Abstract 991).
Among 391 MSM who participated in
the 2017 National HIV Behavioral Sur-
veillance in Los Angeles, San Francisco,
Philadelphia, and Washington DC, 80%
were persistent on PrEP (self-reported
PrEP use in past 12 months and had
detectable drug in dried blood spots
(DBS). Overall, 80% were optimally
or consistently adherent to PrEP (self-
reported PrEP use in last month and
TFV-DP consistent with 4 to 7 doses/
week), and 66% were optimally adher-
ent to PrEP (self-reported PrEP use in
past month and had tenofovir diphos-
phate [TFV-DP] levels consistent with
7 doses/week). PrEP persistence was
lower among participants who were
under age 30 years, had less than col-
lege education, had public insurance,
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and had fewer than 10 sex partners.
PrEP adherence was lower among those
who were under age 40 years, were
of black race/ethnicity, had high school
education or less, had fewer than 5 sex
partners, and lived in Philadelphia.

Graham and colleagues reported on
adherence measures among 161 Ke-
nyan MSM (Abstract 992). Overall, 47%
reported unprotected anal sex, 87%
reported 3 or more male partners,
and 66% reported transactional sex.
Although the median self-reported ad-
herence via the visual analog scale was
98%, DBS results were undetectable
at 178 of 275 (65%) visits, and protec-
tive TFV-DP levels consistent with 4 or
more doses/week was observed at only
10% of visits. In multivariable analyses,
older age (@aOR, 1.12), sex with a female
partner (aOR, 3.98), and lower social
support (aOR, 0.97) were associated
with protective TFV-DP levels. These
results highlight the need for tailored
interventions to support PrEP adher-
ence in this vulnerable population.
Kimani and colleagues presented data
on PrEP adherence among 42 MSM
and 11 TGW in a cohort of Kenyan PrEP
users (Abstract 878). By 6 months of
follow-up, 79% of MSM were still on
PrEP, but only 15% of whom had any
detectable TFV-DP levels, none at lev-
els at or greater than 4 pills per week.
At 6 months, 64% of TGW were still
on PrEP, of whom 43% had levels con-
sistent with 4 pills or more per week.
This suggests that more support may
be needed to assist TGW and MSM to
adhere to PrEP over time.

Parmley and colleagues evaluated
PrEP cascade indicators among MSM
and TGW in Zimbabwe where PrEP is
being scaled up (Abstract 994). Among
1167 HIV-seronegative participants in
Harare and Bulawayo, 46% were aware
of PrEP, and of those aware, only 31%
had ever taken PrEP. Among those
who had never taken PrEP, 71% were
interested in starting PrEP. Barriers to
starting PrEP included not knowing
where to access PrEP (25%), concern
about adverse effects (20%), and low
risk perception (20%). Although 75%
of PrEP users had taken it in the past
6 months, common reasons for dis-
continuation included adverse effects
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(60%), trust in partner (7%), and in-
ability to continue to access PrEP (5%).
These results suggest that messaging to
create PrEP demand could incorporate
information on locations where PrEP is
accessible, risk behaviors for HIV, and
adverse effects.

Songtaweesin and colleagues re-
ported on protective drug levels among
294 MSM and TGW aged 15 to 19 years
in Bangkok, Thailand (Abstract 1027).
In this program, FTC/TDF PrEP with
condoms were provided free of charge
to participants, and participants were
randomly assigned to receive a youth-
friendly service with or without a mo-
bile app to support PrEP adherence.
Among 294 3-month risk periods over
a 6-month period, 34% were protected
by PrEP (TFV-DP level above 700 fem-
tomoles/punch), 12% were protected
by PrEP and condom use, and 16% by
condom use alone; 38% remained at
risk for HIV acquisition.

Toy and colleagues evaluated reten-
tion in a large publicly-funded PrEP
program in British Columbia, Canada
(Abstract 978). Among 4647 individu-
als who applied for PrEP, 4570 qualified
for PrEP program enrollment, of whom
98% initiated PrEP. Among those who
initiated PrEP, 76% were retained in the
program. Factors associated with non-
retention included having non-MSM
risk factors, younger age, no prior PrEP
use, and having an enrolling prescriber
with no prior PrEP experience. There
were 10 seroconversions in 5,752 py on
PrEP, with an HIV diagnosis rate of
0.17/100 py. This low rate is in contrast
to an HIV incidence of approximately
2/100 py among high-risk MSM prior to
rollout of publicly funded PrEP.

Mayer and colleagues evaluated
the PrEP continuum among MSM in
the HIV Prevention Trials Network
078 study (Abstract 995). Of 382 HIV-
sero negative MSM in 4 US cities, 70%
met Centers for Disease Control and
Prevention (CDC) criteria for PrEP use.
Although most at-risk MSM (73%) had
heard about PrEP, only 16% had used
PrEP in the past year, and 7% had pro-
tective plasma tenofovir drug levels.
Employment, health insurance, in-
creased risk perception, and not being
concerned about adverse effects were



associated with PrEP use. These find-
ings suggest the need to address so-
cioeconomic issues and misinforma-
tion about adverse effects to increase
PrEP uptake in US MSM.

PrEP Metrics and Cost

Myers and colleagues proposed a new
PrEP Equity Index to assist in setting
local targets for PrEP coverage (Abstract
1005). This index is calculated by divid-

PreP use would need to
increase 65% to 295%
in black MSM and 131%
to 235% in Latino MSM
to achieve equity with
white MSM in New
York City

ing PrEP coverage for white MSM by
PrEP coverage for black or Latino MSM.
For MSM in New York City, the PrEP Eg-
uity index for black MSM ranged from
1.7 to 3.9, and for Latino MSM, 2.3 to
3.3. PrEP targets were then set for these
populations to quantify the improve-
ment in PrEP coverage needed among
black/Latino MSM to approximate the
coverage of white MSM. They found
that PrEP use would need to increase
65% to 295% in black MSM and 131% to
235% in Latino MSM to achieve equity
with white MSM. Menza and colleagues
evaluated population-based estimates
of PrEP access to need in Oregon using
state claims data combined with HIV,
STI, and HCV surveillance data (Ab-
stract 1008). There were 2.6 PrEP starts
and 1.5 prevalent users based on HIV
diagnoses, 0.13 PrEP starts and 0.07
prevalent users based on STI diagnoses
(a measure of HIV acquisition risk), and
0.16 PrEP starts and 0.09 prevalent
users based on hepatitis C diagnoses (a
measure of need among people who
inject drugs). The researchers suggest
that their combined method provides a
more complete assessment of PrEP ac-
cess to need than those based on PrEP
starts and HIV diagnoses alone.

Marcus and colleagues presented on
the use of an HIV prediction model to
evaluate PrEP coverage in the Kaiser
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Permanente Northern California health-
care system (Abstract 1007). An HIV
risk score was calculated for more than
3 million members. Among 8,840 pa-
tients assessed as very high risk, only
40% had recently used PrEP use; re-
cent PrEP use among these patients
was lower among younger patients,
women, black patients, and those with
lowest socioeconomic status.

McManus reported on regional dis-
parities in requirements for prior autho-
rizations for FTC/TDF PrEP (Abstract
1009). Compared with qualified health
plans in the Northeast, plans in the
South were 15.9-times as likely to re-
quire prior authorizations for FTC/TDEF,
with the highest rates of prior authori-
zation in Texas, Florida, Georgia, Mis-
sissippi, and Arkansas. The researchers
point to the possible need for federal-
or state-level health policy laws to ad-
dress this system-level barrier.

Several presentations evaluated the
cost of PrEP delivery in the US. Shres-
tha and colleagues evaluated health
care utilization and costs of providing
PrEP in 2 health centers in Chicago
and Washington, DC (Abstract 1011).
For 482 PrEP patients in Chicago and
56 PrEP patients in Washington, DC,
a total of 13,213 and 1,728 office and
laboratory visits, respectively, were
conducted for PrEP delivery. The an-
nual total cost of PrEP implementation
per patient was $1,593 in Chicago, and
$1,956 in Washington, DC. Furukawa
and colleagues reported on third-party
payer and patient out-of-pocket costs
for PrEP medication in the US (Ab-
stract 1012). In 2018, $2.08 billion was
spent to cover medication costs for the
219,691 persons on PrEP, of which 80%
was covered by commercial insurance,
10% by Medicaid, 2% by Medicare, and
6% by pharmaceutical assistance pro-
grams. The average total cost of 30
FTC/TDF tablets was $1,638, of which
94% was paid by third-party payers and
6% were out-of-pocket costs. Out-of-
pocket costs were lowest for those with
Medicaid and highest for those with
commercial insurance.

Preexposure Prophylaxis in Women

Blumenthal and colleagues pre-
sented results from the first US PrEP
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demonstration project among 136 at-
risk cisgender women (Abstract 1036).
Mean age was 40 years; 38% were black
and 19% Latina. At 48 weeks, 61% were
retained, 49% remained on PrEP, and
only 18% had TFV-DP in DBS consis-
tent with taking 6 or 7 doses/week. The
most common reasons for non-persis-
tence included concerns over adverse
effects or long-term effects, change in
risk, medical issues, and worry that
PrEP might get stolen. HIV (0 cases/100
py) and STI incidence (5 cases/100 py)
rates were low in this study. The re-
searchers called for additional work to
optimize PrEP adherence and reten-
tion in cisgender women at risk for HIV
acquisition.

Yumori and colleagues evaluated
missed opportunities for HIV preven-
tion among patients testing positive
for an STI at a large academic medi-
cal center in New York (Abstract 1035).
Among 836 patient encounters, women
were more likely to be inadequately
screened or never screened for HIV
than men (15% vs. 26%, respectively;
OR, 0.51; 95% CI, 0.35-0.74). Men
were more likely to have multi-site
testing for STIs than women (20% vs.
0.36%, respectively; OR, 69.9; 95% CI,
17-285). Discussion of safe sex (40%
vs. 53%), condom use (47% vs. 54%),
and PrEP (1% vs. 17%) were all lower
in women that in men. These findings
highlight the need for effective inter-
ventions to increase referral of women
for comprehensive HIV prevention
care. Scott and colleagues assessed
factors associated with intention to
initiate PrEP in women at risk for HIV
in Washington, DC (Abstract 1033).
Among 362 at-risk women surveyed,
demographic and behavioral risk was
not associated with PrEP intentions,
however psychosocial factors and
healthcare practitioner support were
positively associated with intention to
initiate PrEP. The researchers suggest
use of positive PrEP messaging and
focus on the role of clinicians in provi-
sion of PrEP and social networks in de-
stigmatizing PrEP.

Haberer and colleagues presented
on HIV risk and PrEP adherence among
347 women aged 18 to 24 years in Ken-
ya (Abstract 1030). Although interest
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in PrEP use was high, adherence as
measured by a real-time electronic ad-
herence monitor indicated modest ad-
herence, with only 14% women achiev-
ing more than 70% median PrEP ad
herence at 6 months. Higher baseline
HIV risk as measured by a risk score
was associated with lower adherence.
In the same study, Pyra and colleagues
evaluated the concordance between

PreP use during
pregnancy was not
associated with adverse
birth outcomes in a
large cohort of

women in Kenya

electronic monitoring and TFV-DP lev-
els in DBS. Overall concordance was
high (87%), but concordance was lower
among women with anemia (67%). Ad-
ditional studies are suggested to eval-
uate whether concordance between
TFV-DP and electronic monitoring is
moderated by hemoglobin levels.
Kinuthia and colleagues presented
data on prenatal PrEP exposures and
longitudinal birth outcomes among
4,451 women in Kenya (Abstract 1034).
Overall, 17% used PrEP during preg-
nancy; those who used PrEP were more
likely to report HIV risk factors, includ-
ing having an HIV-seropositive partner,
having a greater lifetime number of
partners, engaging in transactional sex,
having an STI, reporting intimate part-
ner violence, and being physically as-
saulted or forced to have sex against
her will. Compared with PrEP-unex-
posed infants, there was no difference
in miscarriage, stillbirth, preterm birth,
congenital malformations, birth weight,
birth length, or gestational age. These
results provide additional evidence that
PrEP use during pregnancy does not in-
fluence adverse birth outcomes.
Anderson and colleagues evalu-
ated the measurement of TFV-DP DBS
for pregnant and postpartum adoles-
cent and young women on PrEP in
Africa (Abstract 980). Daily FTC/TDF
was administered to 20 pregnant and
20 postpartum women aged 16 to 24
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years for 12 weeks under directly ob-\
served therapy, and DBS were col-
lected weekly. TFV-DP levels in DBS
were 31% to 37% lower in pregnancy
than in the postpartum period, which
was expected based on increased renal
function (median creatinine clearance
rate, 151 mL/min vs. 109 mL/min, re-
spectively) and lower hematocrit (med-
ian, 34.9 vs. 40.8, respectively) ob-
served in pregnant vs. postpartum
women. Based on these findings, the
researchers recommend strict adher-
ence to PrEP during pregnancy.
Several presentations focused on
PrEP in TGW. Clark and colleagues pre-
sented results of a pilot randomized
clinical trial of a social network-based
intervention to support PrEP uptake
and adherence among 89 Peruvian
TGW (Abstract 1017). The TransPrEP
intervention included 4 weekly work-
shops discussing PrEP adherence and
biweekly maintenance workshops.
Mean age of participants was 27 years,
and 77% reported using feminizing
hormones. At the 3-month follow-up,
participants in the TransPrEP interven-
tion arm were more likely to report
taking "most" or "all" PrEP doses in the
prior 30 days (91% vs. 73%) and have
protective tenofovir levels in hair (36%
vs. 10%); however, these differences

Transgender women

of color had lower
engagement at each

step of the PreP
continuum compared
with MSM of color

in a multisite
demonstration

project

were not statistically significant. Igbal
and colleagues evaluated the PrEP con-
tinuum among 10,422 HIV-seronegative
MSM and 1,009 TGW in the multisite
THRIVE demonstration project. At each
step of the continuum (screened, eligi-
ble, referred, linked, and prescribed
PrEP), there were lower proportions of

TGW of color than MSM of color. Malone
and colleagues reported on PrEP
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indication and care continuum among
751 TGW across 6 cities in the Southern
and Eastern US (Abstract 1019). Over-
all, 39% of participants were indicated
for PrEP; black participants and having
self-perceived HIV risk were associated
with higher PrEP indication, and hav-
ing some college or more education
were associated with lower PrEP indica-
tion. Among those indicated for PrEP,
84 % were aware of PrEP, 74% had in-
surance, 23% were currently using
PrEP, and 14% were adherent. Golub
and colleagues reported on PrEP up-
take and adherence among TGW re-
ceiving gender-affirming care at a
community-based health center in New
York City (Abstract 1022). The study re-
cruited 2 cohorts: 100 TGW on PrEP
and 50 TGW not on PrEP. A higher pro-
portion of participants in the PrEP
cohort had a CDC indication for PrEP
than in the non-PrEP cohort (81% vs.
47%, respectively; P<.001); however,
nearly half of TGW in the non-PrEP co-
hort had one or more PrEP indications.
Among TGW not taking PrEP, 51% re-
ported never having spoken with a
doctor about PrEP, and 60% in the non-
PrEP cohort reported an important
reason they were not taking PrEP was
because their doctor never offered it to
them. Participants in the PrEP cohort
had been taking PrEP for an average of
21 months, with high self-reported ad-
herence and 79% of participants with
urine tenofovir levels above 1000 ng/
mL at 3 months. Golub pointed to the
importance of focusing interventions
on enhancing patient-clinician commu-
nication about PrEP for this high priority
population. Cespedes and colleagues
evaluated the safety, efficacy, and phar-
macokinetics of FTC/TAF among 74
TGW in the DISCOVER trial (Abstract
1020). Overall, 72% of TGW in the study
were taking gender-affirming hor-
mones. No TGW acquired HIV in the
study. Safety outcomes in TGW taking
FTC/TDF and FTC/TAF were similar to
those observed in MSM. Although intra-
cellular TFV-DP PBMC concentrations
were higher in TGW receiving FTC/TAF
than those receiving. FTC/TDF, TFV-DP
and FTC-TP were similar between TGW
taking gender-affirming hormones and
MSM.



Investigational Approaches and
Regimens for Event-Driven and
Postexposure Prophylaxis

Several presentations evaluated alterna-
tive dosing regimens for postexposure
prophylaxis (PEP) or event-driven PrEP.
Bekerman and colleagues reported on
2 efficacy studies of bictegravir (BIC)/
FTC/TAF using event-driven schedules
in macaques (Abstract 87). Macaques
were challenged rectally with up to 8
low doses of SHIV every 2 weeks and
administered 2 oral doses of ARVs at
different times relative to virus expo-
sure. In the first study, FTC/TAF and
FTC/TAF plus BIC 25 mg given 2 hours
before and 24 hours after exposure
protected 5 of 6 and 6 of 6 animals,
respectively, compared with 6 of 6
animals infected in the placebo group,
resulting in a 95% per-exposure risk
reduction, whereas PEP regimens with
either regimen administered 24 and
48 hours after exposure or 48 and 72
hours after exposure provided little or
no protection. In the second study, a
higher dose of BIC (100 mg) was evalu-
ated with FTC/TAF and protected 5 of 6
animals when administered 6 and 30
hours after exposure conferring a 90%
per-exposure risk reduction, and 4 of
6 animals when administered 12 and
36 hours after exposure conferring an
82% per exposure risk reduction. These
results indicate that simplified 2-dose

Weekly oral islatravir,

a first-in class nucleoside
reverse transcriptase
translocation inhibitor,
was protective against
intravenous SIV
challenge

PrEP or PEP schedules can protect
macaques against SHIV acquisition,
and FTC/TAF plus BIC 100 mg may be
partially effective when initiated up to
12 hours post-exposure, although this
is twice the dose of BIC than what is
included in the combination BIC/FTC/
TAF tablet.

Rapidly dissolving inserts are cur-
rently being developed for on-demand

CROI 2020: Prevention Volume 28 Issue 2 June/July 2020

topical prophylaxis against HIV and
HSV acquisition. Dobard and colleagues
reported on the efficacy TAF/elvitegra-
vir (EVG) vaginal inserts when used as
on-demand PEP in macaques (Abstract
88). In a study presented at last year's
CROI, TAF/EVG administered vaginally
4 hours before SHIV challenge pro-
vided 92% efficacy against weekly SHIV
challenges. In this study, 6 pigtailed
macaques were administered TAF/EVG
vaginal inserts as PEP 4 hours after
weekly SHIV challenge for up to 13
weeks. Although control animals be-
came infected after a median of 4
exposures, all 6 animals receiving the
TAF/EVG inserts were protected, with
100% efficacy (P=.009). Drug exposure
in plasma was low, but 72% and 38%
had detectable TFV-DP in PBMCs at 4
hours and 7 days post dosing. These
findings support the clinical advance-
ment of vaginal TAF/EVG inserts for
on-demand topical PrEP or PEP into
phase I trials.

Markowitz and colleagues presented
on the efficacy of weekly oral islatravir,
an investigational first-in-class nucleo-
side reverse transcriptase translocation
inhibitor, as PEP against intravenous
simian immunodeficiency virus (SIV)
challenge (Abstract 89LB). Rhesus ma-
caques were challenged with intrave-
nous with SIV in 4 stages, administered
descending (4,3,2,then1) weekly is-
latravir doses starting 24 hours after
exposure; the same animals were used
in each stage, with stages separated by
7 weeks after the last dose. In the first
3 stages, 6 of 6 treated animals were
protected with 4, 3, or 2 weekly doses
of islatravir, compared with 6 of 6 un-
treated controls that became infected.
In the final single dose stage, 4 of 6 ma-
caques were protected, with 2 animals
becoming viremic at day 14 and day
49 with wildtype virus. Extrapolating
these results to human pharmacokinet-
ics suggest that a single oral dose of 60
mg of islatravir given within 24 hours
of exposure may provide effective
PEP. Overall, these results support the
potential utility of islatravir as a simpli-
fied PEP agent in humans.

Mayer and colleagues reported on
the safety and tolerability of the once -
daily single-tablet combination of
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BIC/FTC/TAF for PEP (Abstract 996).
Among 48 participants who presented
for PEP and initiated a 28-day course
of BIC/FTC/TAF in a community health
center in Boston, 85% completed the
regimen as prescribed. The most com-
monly reported adverse events were
nausea with or without vomiting (15%),
fatigue (6%), and diarrhea (6%). Ele-
vated transaminase levels were noted
in 2 participants and decreased creati-
nine clearance rate in 1 participant, but
these laboratory abnormalities did not
lead to product discontinuation and re-
solved after regimen completion. No
HIV seroconversions were detected
in the study. Compared with histori-
cal PEP regimens tested at the health
center, BIC/FTC/TAF was significantly
less likely to cause product-related
symptoms.

HIV Vaccine Trials Network 702

CROI 2020 featured a special session
on the results of the HIV Vaccine Trials
Network (HVTN) 702 vaccine efficacy
trial. Corey presented the rationale for
conducting the trial. The RV144 vac-
cine trial, conducted in 16,000 Thai
men and women, found a combination
of an ALVAC (canarypox) prime with a
gp120 protein boost, administered at
0,3, 6,and 12 months, demonstrated
a 31 % reduction in HIV acquisition in
the vaccine compared with the placebo
arm. Efficacy was 60% at 1 year, before
the immune response waned. Further
supporting those results, non-human
primate challenge models suggested
that non-neutralizing antibodies could
provide protection against HIV acquisi-
tion. A pox-protein public-private part-
nership was formed to move this con-
cept forward for testing in South Africa.
The vaccine needed to be redesigned,
and the final products tested included
a clade C insert in the ALVAC vaccine,
and a bivalent clade C gp120 protein
boost, adjuvanted with MF59. A phase
[ trial demonstrated that the original
RV144 regimen was somewhat more
immunogenic in South African par-
ticipants than in the Thai participants.
When the new clade C regimen was
administered to South African par-
ticipants in a follow-up phase I trial,
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immunogenicity on almost all mea-
sures was substantially improved com-
pared with the original RV144 regimen.
These supporting studies led to a deci-
sion to move forward with the clade C
regimen, to be evaluated for efficacy in
the HVTN 702 trial, that enrolled from
October 2016 to June 2019. However,
the HVTN 702 trial leadership was noti-
fied by the Data and Safety Monitoring
Board on January 23, 2020, that the
vaccine had met prespecified stop-
ping rules with no efficacy seen. Gray
presented the efficacy trial results in
the 5404 HVTN 702 trial volunteers, of
whom 3786 were women and 1618
were men. Overall, 99% of both women
and men in the trial were black; 98%
of women were heterosexual, and 86%
of men were heterosexual. Overall HIV
incidence was 3.3/100 py in both arms
of the study; 4.3/100 py in women and
1.2/100 py in men. There was no sig-
nificant difference in HIV incidence
between the vaccine and placebo arms
overall, or stratified by sex. Corey ex-
plored some potential explanations
for this failure to demonstrate efficacy.
There may have been differences in
the immunogenicity of the vaccines
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in HVTN 702 compared with RV144
that could explain the lack of efficacy
in HVTN 702. Viruses are more diverse
in South Africa than were seen in Thai-
land 10 years ago, when the study
was conducted, which could create a
higher bar for vaccine efficacy in this
population. Host genetics are different
between the 2 populations, and sev-
eral polymorphisms seen to correlate
with protection in the Thai population
in RV144 are less common in South
Africans. Other host factors could con-
tribute, including potential differences
in pre-existing immunity, mucosal in-
flammation, or microbiomes between
the 2 populations, which could have
influenced vaccine efficacy. Also, the
“force of infection” or level of exposure
in the South African population was
substantially higher than in RV144; in
the RV144 trial, women at higher risk
showed lower levels of vaccine efficacy
than women at lower risk. Additional
analyses will be conducted to try to
understand the lack of efficacy seen
in the HVTN 702 trial. In the mean-
time, 2 large efficacy studies of broadly
neutralizing monoclonal antibodies
are being studied in 2 efficacy trials
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(named AMP) that expect results in
August 2020. There are also 2 efficacy
trials of Ad26 mosaic vaccines, one in
sub-Saharan African women, and the
other in men and transgender persons
in North and South America and Eu-
rope; results from these trials will be
available at a later date. @

All cited abstracts appear in the
CROI 2020 Abstract Book,
available online at
www.CROIconference.org

Financial affiliations in the past 12 months:
Dr Buchbinder and Dr Liu have participated
in research trials that received provision of
medicines from Gilead Sciences, Inc. Dr Liu
has received an investigator-sponsored re-
search grant from Gilead Sciences, Inc

Additional Reference Cited
in Text

1. Mesfin YM, Kibret KT, Taye A. [s protease
inhibitors based antiretroviral therapy
during pregnancy associated with an in-
creased risk of preterm birth? System-
atic review and a meta-analysis. Reprod
Health. 2016;13:30.

Top Antivir Med. 2020;28(2):429-454.
©2020, IAS-USA. All rights reserved


https://www.croiconference.org

Invited Review

CROI 2020: Tuberculosis and Coinfections in HIV  Volume 28 Issue 2 June/July 2020

Virtual CROI 2020: Tuberculosis and Coinfections

In HIV Infection

Andrew D. Kerkhoff, Diane V. Havlir

Due to COVID-19, this year marked the first virtual Conference on Retrovi-
ruses and Opportunistic Infections (CROI) in the conference’s 27-year history.
There were important studies presented that provided new insights into the
prevention, diagnosis, and treatment of tuberculosis (TB) and other HIV
coinfections. Highlights related to TB and HIV coinfections from this year’s

meeting are reviewed below.

Keywords: HIV, CROI 2020, tuberculosis, TB, coinfection, cryptococcosis,

talaromycosis

Tuberculosis

Prevention and Treatment

Rifapentine and isoniazid once weekly
for 3 months (3HP) is recommended as
an alternative to 6 months of isoniazid
(6H) for the treatment of latent tubercu-
losis (TB) infection in people with HIV
(PWH) given the improved completion
rates, decreased toxicity, and similar
efficacy. Because TB rates in high trans-
mission areas are still above targets for
TB elimination with either of these in-
terventions, Churchyard and colleagues
undertook an individually randomized
pragmatic trial to test whether periodic
3HP could provide additional protec-
tion against TB compared to a single
3HP cycle (Abstract 258). The study
enrolled HIV-infected individuals from
primary care clinics in South Africa,
Ethiopia, and Mozambique who were 2
or more years of age, had no evidence
of TB, and had been receiving 3 or
more months of antiretroviral therapy
(ART). Participants were randomized
9:9:2 to receive 3HP, p3HP, or 6H and
were followed for either 24 months
(3HP/p3HP) or 12 months (6H). Overall,
treatment completion rates were sub-
stantially higher among those receiving
3HP than those receiving 6H (90.4%
and 50.5%, respectively; risk difference,
39.9%; 95% confidence interval [CI],

35.0-44.9). However, TB incidence and
mortality over 12 months did not differ.
The incidence of TB over 24 months of
follow-up did not differ between those
receiving p3HP and those receiving
3HP (1.21 and 1.26 TB cases per 100
person-years, respectively; hazard ratio
[HR], 0.96; 95% CI, 0.61-1.50; P=.85) and
cumulative mortality over 24 months
was similar (HR, 1.55; 95% CI, 0.86-
2.76; P=.13). These data provide im-
portant evidence that annual 3HP is
not more effective than a single course
of 3HP for the prevention of TB disease
among people with HIV in high TB bur-
den settings.

Rifabutin may decrease tenofovir
alafenamide (TAF) bioavailability be-
cause of reduced absorption due to P-
glycoprotein induction. HIV outcomes
in patients receiving concomitant TAF-
containing antiretroviral therapy (ART)
and rifabutin has not previously been
reported. Balcombe and colleagues un-
dertook a retrospective analysis among
23 individuals with HIV on TAF-contain-
ing regimens receiving rifabutin for the
treatment of mycobacterial infections
with a median duration of overlap-
ping therapy of 33 weeks (interquartile
range [IOR] 12-44 weeks) (Abstract
735). Four of 6 patients with initial viral
suppression (£200 copies/mL) main-
tained viral suppression, 14 of 17 patients

with an initial viral load above 200 cop-
ies/mL achieved viral suppression, and
the overall mean change from baseline
CD4 count was +105 cells/pL (95% CI,
-16-227). Due to the small size of this
study, retrospective nature, and het-
erogeneity of patients, it is difficult to
make any conclusions, although the
data are encouraging. Current recom-
mendations remain to avoid co-admin-
istration of TAF with rifabutin.

Women and Children

Pregnant and postpartum women with
latent TB infection, especially those
with HIV, have a substantially increased
risk of developing active TB disease.
Previously, Gupta and colleagues in the
IMPAACT (International Maternal Pediat-
ric Adolescent AIDS Clinical Trials) Net-
work published the results of the TB AP-
PRISE (TB Ante vs Postpartum Preven-
tion with INH in HIV Seropositive Moth-
ers and Their Exposed Infants) study,
which was a double-blind, placebo-
controlled trial that showed worse ma-
ternal and infant outcomes when 28
weeks of isoniazid preventive therapy
(IPT) was initiated antepartum com-
pared with when it was deferred to 3
months postpartum.! Noting that there
are many potential factors that could
influence pregnancy outcomes, the au-
thors undertook a multivariable analy-
sis to determine the independent effect
of IPT on pregnancy outcomes (Ab-
stract 727). Among 925 HlV-infected
pregnant women from 8 high burden
TB countries, after adjusting for sev-
eral risk-factors, the authors found that
immediate IPT during pregnancy was
independently associated with a 1.6- to
1.7-times increased odds of composite
adverse pregnancy outcomes (preterm
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delivery, low birth weight, congenital
anomalies, spontaneous abortion, still-
birth, or neonatal death). This updated
analysis provides further confirmation
of the potential dangers of starting
IPT during pregnancy and the need
to identify alternative TB preventative
regimens that are safe and effective
during pregnancy.

The 3HP approach is an option for
preventative therapy for TB, but it has
not previously been tested in pregnant
women. Mathad and colleagues sought
to evaluate the impact of pregnancy and
HIV-status on rifapentine pharmacoki-
netics (Abstract 259). They enrolled 50
women in the second and third trimes-
ters of their pregnancies and undertook
intensive followed by sparse pharma-

A single course of 3HP is
as effective at preventing
TB and mortality as
annual 3HP

cokinetic sampling among women re-
ceiving 3HP. Rifapentine clearance dur-
ing pregnancy was similar to historical
non-pregnant controls suggesting no
need to change dosing in pregnancy.
Notably, HIV-infected pregnant women
receiving efavirenz-based ART had a
29% lower drug exposure than HIV-
negative women; although this was
higher than expected, rifapentine con-
centrations remained within the thera-
peutic range. The study was not pow-
ered to assess safety, but all partici-
pants completed 12 weeks of the study
regimen, none developed active TB dis-
ease, and there were no serious ad-
verse events. No infants had serious
adverse events attributable to the study
regimen. Given serious concerns about
the safety of IPT in pregnancy, these
early pharmacokinetic and safety data
among individuals with and without
HIV are welcome and encouraging.
Larger studies, including among women
receiving integrase strand transfer in-
hibitor (InSTI)-based ART are needed to
better define the safety and efficacy of
3HP during pregnancy.

HIV-exposed uninfected (HEU) in-
fants who are born to HIV-infected
mothers with HIV are at high risk of TB
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infection and subsequent progression
to TB disease, especially in the first year
of life. It is unknown if isoniazid (INH)
can prevent primary Mycobacterium
tuberculosis (MTb) infection in HEU in-
fants. To address this gap, Lacourse and
colleagues undertook a non-blinded,
randomized controlled trial among
HEU infants in Kenya to evaluate the
efficacy of daily INH for preventing
primary MTb infection (Abstract 253).
Three hundred infants at 6 weeks of
age were randomly assigned to receive
12 months of daily INH versus no INH
therapy; 265 (89%) were successfully
followed up until 12 months post-ran-
domization and were assessed for MTb
infection using tuberculin skin testing
(TST) or QuantiFERON-TB gold testing.
There was a trend toward reduced MTb
infection at 12 months among infants
receiving daily INH compared with
those who did not receive daily INH (7.0
infections per 100 person-years versus
13.4 infections per 100 person-years,
respectively; HR, 0.53; 95% CI, 0.24-
1.14), but this did not reach statistical
significance (P=.11). An even stronger
trend for the efficacy of daily INH was
observed when MTb infection was only
assessed using TST-positivity (RR, 0.48;
95% Cl, 0.22-1.05; P=.07). There were
no serious adverse events associated
with receipt of INH. This study pro-
vides important data on the safety and
potential efficacy of daily INH in HEU
infants; however, they are insufficient
to change guidelines to include daily
INH as an intervention to prevent MTb
infection in this population.

Multi-Drug Resistant Tuberculosis

High-dose linezolid (1200 mg daily) in
conjunction with pretomanid and beda-
quiline has recently been approved by
the US Food and Drug Administration
(FDA) for the treatment of extensively
drug resistant (XDR) TB; however, the
safety and pharmacokinetics of long-
term, high-dose linezolid has not been
well characterized. Savic and colleagues
undertook population pharmacokinetic
and toxicodynamic modeling to simu-
late and compare pharmacokinetic and
safety outcomes among patients in the
Nix-TB trial who received 6 months
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of high-dose linezolid (Abstract 734).
Included in the analysis were 104
patients with verified and complete
dosing history. Anemia was present in
40% of patients, with a median onset
after 9 weeks. Simulations suggested
that for patients with more than a 10%
decrease in hemoglobin level from
week 0 to week 4 of treatment, a line-
zolid dose reduction from 1200 mg to
600 mg could prevent 63% of severe
anemia cases. Thrombocytopenia was
only present in 6% of patients. Severe
peripheral neuropathy was present
in 16% of patients, and peaked at 6
months; however, nearly all patients
had substantial improvement or com-
plete resolution within 2 years of line-
zolid discontinuation. These data sup-
port early dose reduction of linezolid to
prevent severe anemia among patients
at risk.

Universal access to drug susceptibil-
ity testing is an important TB control
strategy. Egger and colleagues (Abstract
736) used whole-genome sequencing
to identify mutations conferring TB
drug resistance that were missed in
routine practice and examined the po-
tential impact on mortality. There were
582 adult patients (247 with HIV) from
7 high burden countries who under-
went drug resistance testing using
Xpert, line-probe assays, or culture,
in accordance with local procedures.
Whole-genome sequencing of all iso-
lates revealed that 2.5% of rifampicin
resistance and 25% of isoniazid resis-
tance was missed, and that 48% to
100% of resistance to other first- and
second-line TB drugs was missed. Mu-
tations conferring resistance to first-
and second-line TB drugs were inde-
pendently associated with increased
mortality during TB treatment (odds
ratio [OR], 4.2-12.2), many of which
were not detected by locally available
tests. These data highlight the impor-
tance of expanding access to rapid
drug-susceptibility testing for first- and
second-line agents in line with currently
recommended treatment regimens.

Pretomanid is an important new
drug for the treatment of drug resistant
TB; however, it is not known if it can be
safely coadministered with rifamycins.
Abdelwahab and colleagues undertook



an interim pharmacokinetics study
of a phase 1IB randomized controlled
trial to assess the safety and efficacy of
pretomanid when added to first-line TB
drugs over the first 12 weeks of ther-
apy (Abstract 733). Due to substantially
faster clearance, patients receiving ri-
fampicin had a 44% reduction in preto-
manid concentrations (area under the
curve) compared with those receiving
rifabutin. They also found important
food effects on pretomanid, such that
pretomanid drug exposure with rifam-
pacin was similar to exposure with pre-
tomanid alone, without food. Overall,
pretomanid coadministered with rifa-
butin is more likely than rifampicin to
maintain adequate pretomanid drug
exposure levels. However, when rifam-
picin and pretomanid are dosed with
food, pretomanid levels can likely be
maintained in a therapeutic range.

Tuberculosis Transmission and
Contact Tracing

Systematic investigation of household
contacts of people with MDR-TB (house-
hold contact tracing) is implemented
inconsistently in many high TB burden
settings. Kim and colleagues conducted
a repeated cross-sectional study to de-
termine the prevalence of and factors
associated with prevalent latent TB in-
fection among adult household contacts
of people with MDR-TB as well as the
incidence of TB infection 1 year later
(Abstract 254). There were 278 adult
index cases with pulmonary MDR-TB
enrolled from 8 countries. Among adult
household contacts, 686 of 712 (96.3%)
had determinate interferon-gamma
release assay (IGRA) results, and 471
were positive (prevalence, 68.7%). The
strongest independent predictors of a
positive IGRA result were a history of in-
carceration (adjusted odds ratio [aOR],
7.3,95% CI, 1.5-34.0), substance or
alcohol use (aOR, 2.6; 95% CI, 1.3-5.2),
and sleeping proximity to the index
case (aOR, 2.4; 95% CI, 1.4-4.2). There
were 219 household contacts with an
initially negative or indeterminate IGRA
who underwent repeat IGRA testing 1
year later of which 45 of 177 (25.4%)
converted to positive. Notably, only 5%
of eligible household contacts received

TB preventative therapy. These results
build on previous evidence that sug-
gests that household contact tracing
among individuals with MDR-TB is a
feasible and pragmatic approach to
reach a population at high risk for TB
disease.

Although the association between
indoor air pollution and lower respira-
tory tract infections is well described,
little is known about the potential risk
of TB associated with indoor air pol-
lution among people with HIV. Katoto
and colleagues undertook a case-con-
trol study in the Democratic Republic
of Congo among adults with HIV who
had current or recent pulmonary TB
patients (cases) who were age- and
sex-matched to adults with HIV with-
out evidence of TB (controls) (Abstract
721). There were 435 cases and 842
controls enrolled. In adjusted analyses
there was an independent, concentra-
tion-dependent association between
carbon monoxide (CO) exposure and
pulmonary TB, such that those in the
highest CO exposure quintile had an
aOR of 4.6 (95% CI, 1.0-20.7) for pul-
monary TB. Among women there was
also an independent dose-dependent
relationship between hours spent cook-
ing over a wood fire and pulmonary
TB. These data suggest indoor air pol-
lution may be an important risk factor
for pulmonary TB. Prospective studies
in adults both with HIV and without
HIV are needed to confirm this very
plausible observation.

Opportunistic Infections
Bacterial Infections

The value of trimethoprim-sulfameth-
oxazole (TMP-SMX) prophylaxis in the
contemporary ART era among popu-
lations that have achieved viral sup-
pression and CD4+ cell count restora-
tion in Sub-saharan Africa has not been
evaluated. Mungwira and colleagues
conducted a randomized, controlled,
open-label trial in a malaria-endemic
region of Malawi comparing 3 strate-
gies: 1) continued daily TMP-SMX pro-
phylaxis, 2) TMP-SMX discontinuation
and new weekly chloroquine prophy-
laxis, and 3) TMP-SMX prophylaxis dis-
continuation (Abstract 252). A total of
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1,499 adults with HIV on ART longer
than 6 months with a CD4+ cell count
at or above 250uL and an undetectable
HIV viral load were randomized 1:1:1
to each study arm. The primary end
point was death or World Health Or-
ganization (WHO) Stage 3/4 events.

Among adults with HIV
who are virally
suppressed, continued
TMP-SMX prophylaxis
prevents bacterial and
malarial infections in
malaria endemic areas

Overall there were only 24 deaths
reported over 4,958 person-years of
follow-up. The primary endpoint did
not differ by study arm, nor did rates
of viral suppression or adverse events.
However, continued daily TMP-SMX
prophylaxis was associated with a re-
duced rate of common bacterial in-
fections as well as malarial infections.
This study shows that TMP-SMX pro-
phylaxis among virally-suppressed
individuals prevents malarial and non-
serious bacterial infections in endemic
regions.

Cryptococcus

Boulware and colleagues investigated
the association between early fungi-
cidal activity (EFA) and all-cause mor-
tality in a cohort of patients with cryp-
tococcal meningitis enrolled from the
COAT (Cryptococcal Optimal ART Tim-
ing) trial, the ASTRO-CM (Adjunctive
Sertraline for the Treatment of HIV-
Associated Cryptococcal Meningitis)
pilot, and the ASTRO-CM trial (Abstract
744). All patients received amphoteri-
cin B and fluconazole induction ther-
apy and at a minimum had cerebrospi-
nal fluid (CSF) quantitative cultures
performed on days 1,7, and 14. EFA
was calculated using the log,, trans-
formed colony forming units (CFUs)
per mL CSF over the first 10 days of
therapy. Among 738 patients without
a sterile baseline CSF culture, those
with an EFA below 0.2 log,, CFU/mL/
day had a cumulative mortality of 50%
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through 18 weeks compared with 37%,
39%, and 36% in those with EFAs of 0.2
to 0.29, 0.3 to 0.39, and at or above
0.4 log,, CFU/mL/day, respectively. In
adjusted analyses an EFA below 0.2
log,, CFU/mL/day independently pre-
dicted 18-week mortality (adjusted HR,
1.8;95% CI, 1.4-2.4; P<.0001). This
study builds substantially on prior work
that suggests that EFA may be an ap-
propriate surrogate endpoint for phase
Il trials that could help accelerate the
evaluation and approval of new and
improved therapies for cryptococcal
meningitis.

Cryptococcal antigen (CrAg) titer
may predict the risk of meningitis and
death. Two studies evaluated the di-
agnostic performance of a new CrAg
semi-quantitative (SQ) lateral flow as-
say (LFA) on serum and CSF in people
with advanced HIV using the currently
available immunochromatographic as-
say (IMMY) CrAg LFA as a reference
standard (Abstract 743 and 745). Both
studies found that the CrAg SQ assay
had excellent sensitivity and specific-
ity (more than 95%) and that the SQ
band grade-positivity was strongly as-
sociated with CSF culture positivity and
10-week mortality. Further studies are
required to determine whether use of
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the CrAg SQ assay could improve clini-
cal outcomes through rapid diagnosis
and risk stratification.

Talaromycosis

Talaromycosis is one of the leading
causes of death among people with HIV
in Southeast Asia with approximately
17,000 new cases and 4,900 deaths
annually (Abstract 749). Talaromyces
marneffei was previously known as
Penicillium marneffei. Presently, the
diagnosis of talaromycosis relies on
microscopy of skin lesions (a late clini-
cal manifestation) and blood cultures,
which have a sensitivity of approxi-
mately 70% and take up to 2 weeks to
yield a result; diagnostic delays and
missed diagnoses are a key factor con-
tributing to the high mortality observed
among persons with talaromycosis. Ly
and colleagues undertook a prospec-
tive study to assess the diagnostic ac-
curacy of an Mplp (an immunogenic
surface protein) enzyme immunoassay
(EIA) assay for talaromycosis (Abstract
750). Among 533 people with HIV
with CD4+ counts below 100 cells/pL
followed up for 6 months, 81 (15%) de-
veloped talaromycosis. Against a com-
posite culture-based reference stan-
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dard (all positive cultures over a 6-
month period), the sensitivity of the of
the Mplp assay on sera, plasma, and
urine was 89%, 90%, 94%, respectively,
with a specificity of 97% or higher for
all sample types. Mplp tests were posi-
tive up to 16 weeks in advance of cul-
ture results. If confirmed in subsequent
evaluations, these data demonstrate that
the Mp1p assay could substantially im-
prove the diagnosis of talaromycosis. @

All cited abstracts appear in the
CROI 2020 Abstracts eBook,
available online at
www.CROIconference.org
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Perspective

Sexuality, Sexual Health, and Sexually Transmitted
Infections in Adolescents and Young Adults

Adolescents in the United States are at increased risk for acquiring HIV and
other sexually transmitted infections (STls). Rates of chlamydia, gonorrhea,
and primary and secondary syphilis are increasing among individuals aged
15 to 24 years, among both sexes. Approximately 1 in 5 new HIV diagnoses is
occurring among individuals aged 13 to 24 years. Compared with heterosexual
and cisgender youth, sexual and gender minority youth may be more likely to
have had sex before age 13 years, and young transgender women have the
highest rates of HIV and STis than other sexual and gender minority youth.
Comprehensive, culturally sensitive, and developmentally sensitive care is
needed to address sexuality-related issues in adolescents and young adults.
This article summarizes a presentation by Allison Agwu, MD, ScM, at the
International Antiviral Society—-USA (IAS-USA) annual continuing education

program held in New York, New York, in September 2019.

Keywords: HIV, STI, sexually transmitted infection, adolescent, youth, sexual minority,
gender minority, prevention, testing, PrEP, preexposure prophylaxis, family planning

Adolescents in the United States are at
increased risk for acquiring HIV and
other sexually transmitted infections
(STIs). In the Centers for Disease Con-
trol and Prevention (CDC) 2017 Youth
Risk Behavior Survey, 39.5% of high
school students (grades 9-12) reported
ever having sexual intercourse, 9.7%
reported having had 4 or more sexual
partners, and 28.7% reported having
had sexual intercourse during the previ-
ous 3 months.! Among sexually active
students, 53.8% reported that either
they or their partner had used a con-
dom during last sex, 18.8% reported
drinking alcohol or using drugs before
last sex, and 13.8% reported that they
did not use any method of contracep-
tion at last sex.! Additionally, 7.4% of
the students surveyed reported being
physically forced to have sex when they
did not want to, and 9.3% reported that
they had ever been tested for HIV.
Some of the increased risk for STIs
among adolescents is attributable to
biologic factors. Hormonal changes
occurring in adolescent girls cause
cervical ectopy (presence of colum-
nar cells on the outer surface of the

Dr Agwu is Associate Professor of Pediatric
and Adult Infectious Diseases at The Johns
Hopkins University in Baltimore, Maryland.

cervix), which are more susceptible
to STIs. In adolescent boys, there is
some evidence that circumcision may
reduce STI risk, but circumcision rates
are lower than they have been in the
past. Other biologic factors that may
increase STI risk among adolescents
include lack of immunity from prior
infections, an increased risk for physi-
cally traumatic sex, and concurrent
STIs.

As relates to STI risk, adolescent
brains are still developing, including
in the ability to calibrate risk versus re-
ward. Risk-taking and experimentation
are normal accompaniments to the
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increased autonomy and self-identity
that emerge during adolescence. Envi-
ronment, culture, trauma, substance
use (e.g., marijuana or alcohol use),
and illness are also factors that affect
adolescent cognitive development.

Sexually Transmitted Infection
Rates Among Adolescents and
Young Adults

Rates of chlamydia, gonorrhea, and
primary and secondary syphilis are in-
creasing among individuals aged 15 to
24 years, among both sexes? Rates of
reported cases of chlamydia are high-
est among women aged 15 to 24 years
(Figure), and the overall rate of chla-
mydia in this population increased by
4.9% from 2016 to 2017 and by 8.8%
from 2013 to 20172 Among males aged
15 to 24 years, the overall rate of chla-
mydia increased by 8.9% from 2016
to 2017 and by 29.1% from 2013 to
20172

Rates of reported cases of gonor-
rhea among females aged 15 to 24
years increased by 14.3% from 2016
to 2017 and by 24.1% from 2013 to
20172 Concurrently, rates of gonor-
rhea among males aged 15 to 24 years
increased by 13.4% from 2016 to 2017
and by 51.6% from 2013 to 20172

B Men 2 Women

T T
35-39 40-44 4554 I 55-64 65+ Total

Age Group (Years)

Figure. Chlamydia rates in 2017 among men and women in the United States, by age and
sex. Adapted from Centers for Disease Control and Prevention 2
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Between 2014 and 2018, rates of
primary and secondary syphilis have
increased 100% among females and
44.6% among males aged 15 to 24
years’?

The increased rates discussed above
may reflect a general increased inci-
dence in these STIs and, possibly, in-
creased screening, including extra-
genital screening.

HIV Among Adolescents and
Young Adults

Approximately 1 in 5 new HIV diag-
noses occurs among individuals aged
13 to 24 years.* Of these new diagno-
ses in this population, 53% are among
black youth, 23% are among Hispanic
or Latino youth, 19% are among white
youth, and 6% among youth identified
as “other,” and 87% and 13% are among
young men and women, respectively.
Among male youth, 93% of new HIV
diagnoses are attributable to same-sex
sexual contact.* By the end of 2016,
approximately 51,000 adolescents and
young adults in the United States were
living with HIV, and an estimated 40%
were unaware of their HIV serostatus.’

Sexual and Gender Minority
Youth

Sexual minority youth are those who
identify as same-gender loving, gay,
lesbian, bisexual, questioning, or other
sexual identity or those who have sex-
ual contact with persons of the same
or both sexes. Gender minority youth
are those who identify as a gender that
is different from the gender assigned
to them at birth or who identify as
nonbinary, are questioning their gen-
der identity, or are otherwise gender
diverse. Together, this group is often
referred to as LGBTQ, with each let-
ter representing a distinct population
with its own health concerns. How
individuals’ LGBTQ identities intersect
with factors such as race, ethnicity, age,
socioeconomic status, and geographic
region should also be considered in dis-
cussions of sexual health.

Compared with heterosexual and
cisgender youth, sexual and gender
minority youth are more likely to have
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had sex before age 13 years, have had
sex with at least 4 partners, have used
drugs and alcohol before last sex, and
to have not used any pregnancy preven-
tion method during last sex, and they
are less likely to use condoms.!¢”7

Young transgender women have the
highest rates of HIV and STIs among
sexual and gender minority youth.
The increased risk for HIV and STIs
among transgender women may be
associated with commercial sex work,
transactional sex, survival sex, unem-
ployment, substance use, history of
incarceration, homelessness, noncon-
sensual sex, access to care, number
of partners, stigma and discrimina-
tion, and condomless anal intercourse.
Conversely, HIV prevalence among
transgender men is relatively low, al-
though transgender men who have sex
with men (MSM) are also at higher risk
for acquiring HIV®

Discussing Sexual Health With
Adolescents and Young Adults

Normalizing and being fluid in dis-
cussions of sexuality are crucial to
establishing trust and rapport with
adolescents. Annual preventive health
visits are an opportunity to provide com-
prehensive education and health ser-
vices. Decision-making around healthy
relationships, healthy sexual behavior,

and prevention of STIs, HIV, and human
papillomavirus (HPV) should be dis-
cussed at each visit. The annual pre-
ventive health visit is also an opportu-
nity to perform any needed STI screen-
ings and vaccinations. Clinicians can
employ the HEADSS assessment (Box)
to help tailor the discussion and engage
adolescent patients in understanding
their own psychosocial history.

To develop trust and encourage the
adolescent to speak freely, clinicians
should first ask about other aspects of
the adolescent’s life and then move
into discussion of sex. When taking
a sexual history of an adolescent pa-
tient, clinicians should be specific and
nonjudgmental, avoid using medical
jargon, avoid making assumptions (e.g.,
assuming that an individual’s sexual
identity or gender always reflects who
they have sex with and how they engage
in sex), and allow the adolescent the
opportunity to speak confidentially,
without the presence of a parent or
guardian. Adolescents should be asked
about the 5 Ps: partners, prevention of
pregnancy, protection from STIs, sex-
ual practices, and past history of STIs.

There is a wide range of sexual be-
haviors, activities, and expressions and
clinicians should remain open and neu-
tral when discussing them with ado-
lescents. Information about sexual and
reproductive health that is provided

Box. HEADSS Assessment

live?

your friends like to do for fun?

any alcohol or drugs?

partner?

feel sad about this/that?

* Home/Household—Ask questions such as, Where do you live and who lives
there with you? Where did you sleep last night? Is that where you usually

e Education/Employment—Ask questions such as, Tell me about school/work?
What do you like/dislike about school/work?

® Activities—Ask questions such as, What do you like to do for fun? What do

® Drugs—Ask questions such as, Are any of your friends using any drugs or
alcohol? Have you seen/been around alcohol or drugs as you are hanging
out with your friends? Have they offered you alcohol/drugs? Have you tried

® Sex/Sexuality—Ask questions such as, Tell me about your dream/ideal

® Suicidality/Mental Health—Ask questions such as, Have you ever had thoughts
about how things might be better if you were not here? How often do you

Adapted from the American Academy of Pediatrics.'®
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needs to be comprehensive and non-
stigmatizing and should promote
healthy sexuality even if the adolescent
is not sexually active. In a study that
examined discussions between phy-
sicians and adolescent patients about
sexuality during health maintenance
visits, one-third of all adolescents had
annual visits that did not include any
mention of sexuality-related issues.’
When sex was discussed, the conversa-
tions lasted an average of 36 seconds.’

Some clinicians may be less com-
fortable taking sexual histories from
sexual and gender minority youth, and
such youth are often marginalized by
noninclusive health discussions.!®!!
Clearly, healthcare practitioners serv-
ing adolescents should be adequately
trained on how to elicit disclosure of
sexual or gender identity.

Sexually Transmitted Infection
Screening and Prevention in
Adolescents and Young Adults

Decisions regarding STI screening in
adolescents should be based on sex-
ual behaviors and the anatomy and
body parts used for sex, as identified
through a thorough and inclusive sex-
ual history. Extragenital chlamydia and
gonorrhea screening should be per-
formed for adolescent patients who
have a history of engaging in oral or
anal sex. Sexually active youth should
be screened at least annually for STIs
and more frequently as needed based
on risk behavior. The 2015 Sexually
Transmitted Diseases Treatment Guide-
lines from the CDC provides specific
STI testing recommendations,'? and
suggests that nucleic acid amplifica-
tion testing is sufficient in most cases.
A pelvic examination may be indi-
cated in the presence of persistent vagi-
nal discharge, dysuria or urinary tract
symptoms in a sexually active female
patient, dysmenorrhea unresponsive to
nonsteroidal antiinflammatory drugs,
amenorrhea, abnormal vaginal bleed-
ing, lower abdominal pain, suspected
or reported rape or sexual abuse, sus-
pected or confirmed pregnancy. A
Papanicolaou (Pap) test is indicated
for sexually active female patients,
although HPV testing should not be
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routinely performed unless an abnor-
mality is found on the Pap test.

Vaccinations for adolescents and
young adults to prevent diseases, wheth-
er sexually transmitted or otherwise, in-
clude those for HPV; hepatitis A and B
viruses; tetanus, diphtheria, and pertus-
sis (Tdap); meningococcus; and influ-
enza as indicated.

HIV Testing Among Adolescents
and Young Adults

Of adolescents and young adults living
with HIV, an estimated 51% are unaware
of their serostatus, indicating the im-
portance of testing for this popula-
tion.® The CDC recommends universal
HIV screening for all individuals aged
13 to 64 years and for all pregnant
individuals, with repeat HIV screening
for all individuals with increased risk
recommended at least annually.’ HIV
screening is indicated if there has been
an HIV diagnosis in the family, if there is
clinical suspicion for HIV, or if a patient
requests it. Barriers to HIV testing for
adolescents and young adults include
their low perceived risk of infection,
concerns about confidentiality, and lack
of access to services.

Preexposure Prophylaxis

Although more than 20% of new HIV
infections occur among young adults
and adolescents, this population ac-
counts for less than 10% of all preexpo-
sure prophylaxis (PrEP) prescriptions.'*
Studies have shown low or nonadher-
ence among adolescents and young
adults who do initiate PrEP.'* Laws
regarding minor consent, which vary
by state, concerns about confidenti-
ality, barriers to disclosing same-sex
sexual behavior or sexual risk behavior,
and lack of access to comprehensive
culturally and developmentally sen-
sitive care may affect access to and
uptake of PrEP among adolescents and
young adults.

Family Planning and
Reproductive Health

Pregnancy among adolescents is de-
clining across all demographics and
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declined by 64% between 1991 and
201515 However, approximately 80%
of adolescent pregnancies are un-
planned.' It is important to have open
discussions with all youth, including
sexual and gender minority youth,
about reproductive health and family
planning. Sexual behavior and sex-
ual identity are not always aligned,
and many sexual and gender minority
youth may have sexual encounters
that would not be predicted based on
their sexual orientation. Conversations
about birth control are important for all
youth, regardless of sexual or gender
identity.

Summary

Adolescents and young adults are at
increased risk for acquiring HIV and
other STIs. Clinicians should normal-
ize and initiate discussions of healthy
sexual practices with their adolescent
patients. Such discussions should be
open and free from judgement, as-
sumptions, and stigma, to encourage
adolescents to take an active role in
their own sexual health. Sexual history
taking should be sensitive to the var-
ied sexual and gender identities of
patients. STI screening, HIV testing,
PrEP, immunizations, and family and
reproductive planning should be dis-
cussed and performed as indicated. @

Presented by Dr Agwu in September, 2019.
First draft prepared from transcripts by
Rachel Lastra. Reviewed and edited by Dr
Agwu in May, 2020.
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states that authorship “should be based
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for important intellectual content; (3)
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CROI 2014 to 2020 Resources

Webcasts and electronic posters from CROI 2014 to 2020 can be found at www.CROlIconference.org. The
Electronic Materials page includes the following resources and more.
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