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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.
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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
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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

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

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
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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 n