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Abstract: There are ~900,000 new HIV infections among women every year, representing
nearly half of all new HIV infections globally. In the US, nearly one-fifth of all new HIV infec-
tions occur among women, and women from racial and ethnic minority communities experience
disproportionately high rates of new HIV infections. Thus, there is a need to develop and
implement effective HIV prevention strategies for women in the US and internationally, with
a specific need to advance strategies in minority communities. Previous studies have demon-
strated that oral HIV pre-exposure prophylaxis (PrEP), the use of antiretroviral medications by
HIV-uninfected persons to prevent HIV acquisition, can reduce HIV incidence among women
who are adherent to PrEP. However, to date, awareness and uptake of PrEP among women have
been very limited, suggesting a need for innovative strategies to increase the knowledge of and
access to PrEP among women in diverse settings. This narrative review summarizes the efficacy
and safety data of PrEP in women, discusses considerations related to medication adherence for
women who use PrEP, and highlights behavioral, social, and structural barriers to maximize the
effectiveness of PrEP in women. It also reviews novel modalities for PrEP in women which are
being developed and tested, including topical formulations and long-acting injectable agents
that may offer advantages as compared to oral PrEP and proposes a community-oriented, social
networking framework to increase awareness of PrEP among women. If women are provided
with access to PrEP and support to overcome social and structural barriers to adhere to PrEP,
this prevention strategy holds great promise to impact the HIV epidemic among women in the
US and globally.
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Introduction
Currently, there are 900,000 new HIV infections among women every year globally,
representing 47% of all new HIV infections.! In the US, women comprise 19% of the
50,000 new HIV infections that occur annually, and striking racial disparities exist,
with Black women experiencing one of the highest incidences of HIV among all sub-
populations in the US, second only to men who have sex with men (MSM).? Studies
have demonstrated that HIV pre-exposure prophylaxis (PrEP), the use of antiretroviral
medications by HIV-uninfected persons at risk of acquiring HIV, can greatly decrease
HIV incidence among women and other priority populations when taken with high
adherence.’® Thus, implementation of PrEP in women in the US and internationally
represents an important public health priority. However, to date, uptake of PrEP among
women in the US and other countries has been very limited,”!! suggesting a need to
invest in strategies that can increase the access to PrEP in women.

This narrative review summarizes the efficacy and safety data of PrEP in women,
discusses important considerations relevant to adherence in this population, outlines
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behavioral, social, and structural barriers to optimizing
PrEP in women, and highlights contextual factors that may
influence PrEP implementation in women in domestic and
international settings. It also reviews future modalities of
PrEP that are being developed and tested for women and
proposes a social networking framework for increasing
awareness and use of PrEP, thus maximizing its public health
benefits, for this underserved priority population.

PrEP efficacy studies

A number of clinical trials have demonstrated that PrEP
is effective in decreasing the risk of HIV transmission to
women (Table 1). One of the first studies to provide evi-
dence that PrEP could protect women against acquiring HIV
was the TDF2 study by the US Centers for Disease Control
and Prevention.* In this study, 1,219 heterosexual men and
women in Botswana were randomized to receive a once-daily,
oral fixed-dose combination tablet containing tenofovir diso-
proxil fumarate plus emtricitabine (TDF/FTC) as PrEP or a
placebo pill. The study demonstrated a 62% decrease in HIV
incidence among those participants who were assigned to
receive PrEP compared to those assigned to receive placebo.
In an intention-to-treat analysis of the efficacy of PrEP among
557 women in the study (46% of the study participants), PrEP
conferred a 49% reduction in HIV incidence (95% confidence
interval [CI] —22% to 81%). Although this subanalysis with
female participants did not demonstrate the efficacy of PrEP
with statistical significance, this study was not designed to
have sufficient statistical power to demonstrate sex-specific
efficacy results. An additional subanalysis from TDF2 found
that the efficacy of PrEP was 75% (95% CI 24% to 95%)*
among women who took the PrEP medications as directed,
providing evidence that PrEP can protect women against HIV
acquisition if they are adherent.*

In the Partners PrEP study, the HIV-uninfected members of
4,758 HIV-serodiscordant heterosexual couples in Kenya and
Uganda were randomized to receive a daily oral regimen of
TDEF, TDF/FTC, or placebo; for 38% of the couples enrolled
in this study, the HIV-uninfected partner was female. Enroll-
ment was restricted to couples in whom the HIV-infected
partner was not using HIV treatment (ie, they were viremic
and thus infectious). In analyses restricted to those couples
with HIV-uninfected female partners, the study demonstrated
that use of TDF by women reduced their risk of HIV acquisi-
tion by 71% compared to placebo and that use of TDF/FTC
reduced their risk of HIV acquisition by 66%; the efficacy
of PrEP was similar among men and women, with no sta-
tistically significant differences in efficacy by sex. Five of
the 45 incident HIV infections that occurred among women

during Partners PrEP were diagnosed among participants who
were told to discontinue study medications after becoming
pregnant or while breastfeeding; 2 of these women were
assigned to use TDF and 3 were assigned to use placebo.?
Thus, Partners PrEP, in which large numbers of female par-
ticipants provided sufficient statistical power to detect the
efficacy of PrEP among women in particular, demonstrated
that TDF-based PrEP can reduce HIV incidence among
women if they are sufficiently adherent to PrEP.

Importantly, other studies enrolling exclusively women
did not demonstrate the efficacy of TDF-based PrEP, most
likely because of suboptimal adherence to study medications
among trial participants. For example, in the FEM-PrEP
study, in which 2,120 HIV-uninfected women in Kenya,
South Africa, and Tanzania were randomized to use TDF/
FTC daily as PrEP or placebo, adherence levels were too low
to adequately assess the efficacy of PrEP; analyses of drug
levels suggested that <40% of women were taking their
study medications on a regular basis (Table 1). Notably,
adherence may have been low because a majority of women
in FEM-PrEP (70%) considered themselves to have limited
HIV risk when they began the study.'? Thus, these women
may not have perceived a need to take the study medications,
particularly because they were told by study investigators that
PrEP may or may not offer benefits to them as part of the
informed consent process during study enrollment. Similarly,
the VOICE study,'® in which women were randomized to use
TDEF, TDF/FTC, or 1% tenofovir intravaginal gel daily as
PrEP, or placebo pills or gels, did not demonstrate the efficacy
of PrEP, also presumably because of suboptimal adherence
to study product. In VOICE, among women assigned to use
oral TDF-based PrEP, <30% of plasma samples obtained on
a quarterly basis had detectable levels of study drugs.'?

A meta-analysis of multiple PrEP efficacy studies,
including those enrolling women and men and those enroll-
ing only women, found that PrEP was protective across
heterogeneous populations, with no difference in effective-
ness by sex.!* Thus, the preponderance of data suggest that
TDF-based PrEP will be protective against HIV acquisition
for those women who are able to maintain adequate medica-
tion adherence.

PrEP safety data

Renal effects

As the use of TDF for the treatment of HIV infection can
have adverse effects on renal function,'>!' studies of TDF-
based PrEP have examined whether the use of TDF for
PrEP is associated with renal adverse effects. These studies
have not demonstrated significant differences in rates of
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Table | Efficacy data for HIV PrEP in women

Year Location

No of women enrolled

Regimen(s) tested*

Efficacy for women

Adherence

Study
TDF2* 2012
Partners PrEP* 2012

FEM-PrEP'2 2012

VOICE" 2015

CAPRISA-004"7 2010

FACTS-0017® 2015

ASPIRE”

2016

The Ring Study®® 2016

Bangkok 2013

Tenofovir Study®

Botswana

Kenya, Uganda

Kenya, South
Africa

South Africa,
Uganda,
Zimbabwe

South Africa

South Africa

Malawi,

South Africa,

Uganda,
Zimbabwe

South Africa,
Uganda

Thailand

557

4,758 couples, 1,164 with
women as HIV-uninfected

partner assigned to use

PrEP (598 assigned to use

TDF, 566 assigned to use
TDF/FTC)
2,120

5,029

889

2,029

2,629

1,959

489

Daily oral TDF/FTC

Daily oral TDF or
TDF/FTC

Daily oral TDF/FTC

Daily oral TDF or
TDF/FTC, or daily
intravaginal 1%
tenofovir gel

Pericoital intravaginal
1% tenofovir gel

Pericoital intravaginal
1% tenofovir gel

Monthly intravaginal
ring (DPV)

Monthly intravaginal
ring (DPV)

Daily oral TDF

49% (95% Cl —22%
to 81%)!

TDF: 71% (95% ClI
37% to 87%)
TDF/FTC: 66%

(95% CI 28% to 84%)

6% (95%

Cl —=52% to 41%)
TDF: —49%

(95% Cl —=129% to 3%)
TDF/FTC: 4%

(95% Cl —50% to 27%)
Tenofovir gel: 15%
(95% Cl =21% to 39%)

39% (95% Cl 6% to
60%)

0% (95% Cl —40% to
30%)

27% (95% Cl

1% to 46%)

(56% risk
reduction among
women >21 years)

31% (95% Cl 1%
to 51%)

79% (95% CI 17%
to 97%)

Detectable plasma tenofovir
levels in 80% of women who
did not acquire HIV vs 50% of
women who acquired HIV
Detectable plasma tenofovir
levels in 83% of women who
did not acquire HIV vs 31% of
women who acquired HIV

Detectable plasma levels
tenofovir in <40% of women
Detectable plasma levels in
30% of women assigned to
oral TDF and 29% of women
assigned to oral TDF/FTC.
41% of women assigned to
tenofovir gel had no tenofovir
detected in any vaginal samples
54% efficacy when adherence
>80%; 38% efficacy when
adherence 50%-80%; 28%
efficacy when adherence <50%
13% of women with consistent
use of gel (=80% of sex acts).
22% of women with tenofovir
detected in cervicovaginal
samples at all quarterly visits;
detectable levels of tenofovir
associated with 52% efficacy
Drug levels in 82% of plasma
samples and 84% of returned
rings consistent with use of
intravaginal rings. Lowest levels
of adherence and no efficacy
demonstrated among women
<21 years old

Drug levels in 83% of plasma
samples and 84% of returned
rings consistent with use of
intravaginal rings. 38% efficacy
among women >2| years old;
no efficacy among women

=21 years old. 65% efficacy
when =20mg residual
dapivirine in ring

66% of women with detectable
plasma TDF

Notes: *All studies represent placebo-controlled efficacy trials. TThe small number of study endpoints among women participants limited the statistical power to detect
significant effect sizes for women.
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; DPV, dapivirine; PrEP, pre-exposure prophylaxis; Cl, confidence interval.

serious adverse renal events among participants using PrEP
or placebo. In TDF2 and Partners PrEP, rates of elevations
in creatinine, a marker of renal function, were not differ-
ent among women using TDF-based PrEP or placebo.**
However, a meta-analysis of 10 studies of TDF-based PrEP,
including studies that enrolled male and female participants

(eg, TDF2 and Partners PrEP), suggested that the use of
TDF-based PrEP compared to placebo for males and females
combined was associated with a modest but statistically sig-
nificant decline in renal function.'” Although these modest
changes in renal function associated with PrEP use were of
uncertain clinical significance and tended to resolve with
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discontinuation of PrEP, these findings suggest that it will be
important to collect long-term renal safety data for women
who use PrEP in clinical settings.

Bone mineral density

TDF, in addition to its potential effects on renal function, has
been associated with reversible decreases in bone mineral
density when used for HIV treatment.'® Proposed mechanisms
for these observed changes include the effect of TDF on
bone metabolism or on renal tubular dysfunction, which in
turn could possibly alter the rates of bone resorption. In the
VOICE trial, a study in which 5,029 young African women
were randomized to receive oral or topical TDF-based PrEP or
placebo,'® adherent participants (ie, those with TDF detected
in plasma samples for at least 75% of their study visits) expe-
rienced a decrease of bone mineral density from baseline to
48 weeks in their total hip (0.9%, P=0.018) and lumbar spine
(1.4%, P=0.002) sites on dual-energy x-ray absorptiometry
(DEXA) scans. Upon cessation of PrEP, participants regained
bone mineral density. In VOICE, even those participants
with limited TDF exposure, due to suboptimal study drug
adherence, had evidence of decreased bone mineral density
compared to placebo. Similar decreases in bone mineral
density at the forearm, hip, and lumbar spine occurred in the
TDF2 trial as well." These findings suggest that even low
doses of TDF may impact bone health. As no pathologic
fractures occurred in these studies*!? and there were no dif-
ferences in rates of traumatic fractures between placebo and
intervention arms in VOICE,' the clinical significance of the
changes in bone mineral density as detected in this study are
of unclear clinical significance. Nonetheless, as with renal
safety, it will be necessary to collect long-term safety data
related to bone health for women who use PrEP.

Other safety and tolerability issues

TDF and FTC have been associated with elevated serum liver
enzymes when used for HIV treatment.?® An efficacy study of
TDF-based PrEP for African women, the FEM-PrEP study,
reported small increases in levels of serum liver enzymes
(ie, grade 1 or 2) among participants assigned to use PrEP
(~11% with enzyme changes) compared to placebo (~9%
with enzyme changes), and in particular among those women
who also had prior hepatitis B exposure.”! No differences
in serious adverse hepatic events were observed between
participants assigned to use PrEP or placebo. These results
suggest that clinicians who prescribe PrEP to women with
risk factors for liver disease, including women with hepa-
titis B exposure, may need to monitor for evidence of hepatic

inflammation. As TDF and FTC are both active against
hepatitis B virus, the use of these medications for PrEP by
women with chronic hepatitis B will also treat their hepa-
titis B infections, and the abrupt withdrawal of hepatitis B
treatment can rarely result in severe hepatic inflammation.?
Thus, clinicians who prescribe PrEP for women have to
document their hepatitis B status prior to initiating PrEP, as
recommended in clinical guidelines for PrEP.

TDF-based PrEP is generally well-tolerated, though
in TDF2 and other PrEP studies, a self-limited “start-up
syndrome” of nausea, vomiting, and dizziness that usually
resolved during the first month of PrEP use was observed
in a minority of participants.® Patients who initiate PrEP
may benefit from counseling about this start-up syndrome,
so that they are aware that these side effects tend to resolve
with persistent use of PrEP and that these side effects are not
known to cause long-term harms.

Clinical pharmacology and

adherence for PrEP

The pharmacology of TDF and FTC in the female genital
compartments, and its bearing on levels of adherence needed
to achieve protection against viral acquisition, is relevant
for translating the results of efficacy studies into clinical
use of PrEP. Sex hormones, such as estradiol, may impact
intracellular concentrations of tenofovir diphosphate (the
active metabolite of TDF) in epithelial cells and fibro-
blasts, creating a gradient in the female reproductive tract
in which epithelial cells have higher drug concentrations
than do fibroblasts, CD4-positive T cells or macrophages.?
Pharmacologic modeling suggests that at-risk women may
need to take at least 6 doses of oral TDF/FTC per week to
achieve drug levels of tenofovir in the female genital mucosa
that can effectively block HIV transmission.” In contrast,
women can achieve colorectal tissue levels that seem to be
adequate for protection against acquiring HI'V with only 2 or
3 doses per week, because tissue concentrations of tenofovir
are many-fold greater in the rectal compartment compared
to the cervicovaginal compartment with daily oral dosing
of TDEF. Therefore, the minimum threshold of adherence
needed to achieve protective efficacy for women who engage
in receptive vaginal intercourse is likely to be substantially
higher than that for people who only engage in anal inter-
course, though pharmacologic correlates of protection from
HIV acquisition are not fully understood for PrEP. Because
of the need for consistently high adherence to PrEP for
women to achieve protection, robust adherence support will
be important to maximize the benefits of PrEP for women.?
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Supports may include counseling, advising women to link
their pill-taking behaviors with consistent daily routines,
reminder tools (such as alarms or visual triggers), partner
awareness and support (for those women in supportive part-
nerships), and interventions to help at-risk women recognize
their risk for HIV infection.

Antiretroviral drug resistance

One potential unintended consequence of using PrEP with
suboptimal adherence is the opportunity for the emergence
of drug-resistant viral strains, which can occur if drug con-
centrations are too low to achieve complete inhibition of
viral replication but are sufficiently high to select for drug-
resistant HIV quasi-species. In clinical studies, some women
were infected with HIV while using 4-5 tablets of TDF/FTC
per week, though very few of these women developed drug-
resistant HIV related to their PrEP medication exposure.?’
Patients who are infected while using TDF/FTC as PrEP with
suboptimal adherence could also be at risk for transmitted
drug resistance (ie, becoming infected with viral strains that
already carry resistance mutations). In efficacy studies of
PrEP, rates of drug resistance mutations that were presumed
to be transmitted were not different among women assigned
to use PrEP compared to those assigned to use placebo.”’
Overall, these studies offer some evidence that women who
are infected with HIV while using PrEP with suboptimal
adherence may not be at increased risk for being diagnosed
with or disseminating drug-resistant HIV. However, these
studies need to be interpreted with caution, as there are very
limited data regarding the risk of emergent drug resistance
with PrEP at this time.

Conception, pregnancy, and

breastfeeding

Limited data exist about the safety of PrEP use during con-
ception and pregnancy, as women in efficacy studies of PrEP
were encouraged to use contraception and they were told to
discontinue PrEP if they became pregnant during the study.
For example, in the TDF2 trial, most participants (95%) were
using female hormonal contraception at the time of enroll-
ment in the study, with 59% using oral contraceptives, 53%
using an injectable agent or a long-acting implant, and <1%
using an alternative method such as intrauterine device or
bilateral tubal ligation.* In addition, free condoms were
provided to the study participants, and the participants were
encouraged to use condoms as part of preventive health coun-
seling. Nonetheless, 18% of women became pregnant during
this study, with no difference in pregnancy rates observed

among those assigned to use PrEP and those assigned to
placebo. In the FEM-PrEP study, similar rates of pregnan-
cies occurred in the group of women assigned to use PrEP
and the group assigned to placebo, and no differences were
observed between these 2 groups in rates of adverse birth
outcomes, infant growth, or fetal loss.?® The Partners PrEP
study reported similarly reassuring data about birth outcomes
among women who became pregnant during the study.?

Whether PrEP use impacts fertility is unknown, though
studies with HIV-infected women who are exposed to TDF
and/or FTC during conception have not observed an impact
on fertility.>*!2 In terms of fetal harms from maternal use of
PrEP, TDF and FTC are considered pregnancy category B,
that is, unlikely to be teratogenic based on animal data or
uncontrolled studies in humans. Observational data suggest
that slight growth restriction can occur among infants born
to HIV-infected mothers taking TDF during pregnancy,®
though the Partners PrEP study found no impact on birth
outcomes or infant growth among HIV-uninfected women
who used TDF early in pregnancy.?® Additional data on
the safety of PrEP use for women who are pregnant or
who conceive while using PrEP are needed, though, as the
number of pregnant women in clinical studies of PrEP has
been limited.

Although efficacy studies of PrEP have tested continuous
daily dosing of PrEP, oral PrEP could also be used intermit-
tently to reduce the risk of HIV transmission during attempts
to conceive among women with HIV-infected male sexual
partners. If the HIV-infected male partner of a woman seeking
conception receives HIV treatment and achieves virologic
suppression, which can greatly reduce his infectiousness,*
modeling studies suggest that by using PrEP, there may
be limited additional protective benefit for the woman.’!
However, in “real world” applications of PrEP during clini-
cal care, women may be unaware of whether their partners
have achieved virologic suppression, and some women may
have partners who may not be on antiviral treatment. In one
series of 26 HIV-uninfected women in HIV-serodiscordant
relationships with men, for example, 27% of these women
reported that their partners were not taking antiviral treat-
ment, and 58% of these women either did not know their
partners’ viral load status or knew that their partner was
viremic.* For these women, PrEP could provide a means
to be protected from HIV acquisition while attempting to
fulfill their fertility desires. For women opting to utilize
PrEP during attempts at conception or during pregnancy, it
is recommended that their clinicians report their PrEP use
to the Antiretroviral Pregnancy Registry, a repository for
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clinical safety data relating to the use of HIV medications,*
to facilitate the accrual of post-marketing safety data.

A pharmacokinetic study suggests that women can safely
breastfeed their infants while using PrEP.** In this study,
investigators measured infant exposure to tenofovir or FTC
during breastfeeding by women who were using PrEP. This
study demonstrated that high maternal plasma levels of these
drugs, which are suggestive of consistent adherence to PrEP,
were associated with nominal amounts of tenofovir in breast
milk and generally undetectable tenofovir concentrations in
infant plasma. Unlike tenofovir, FTC achieves concentra-
tions in breast milk that are comparable to maternal plasma
concentrations. However, the amount of FTC detected in
the plasma of breastfeeding infants in this study was less
than 1% of what would be considered a safe and therapeutic
pediatric dose for this medication, suggesting that the risk of
harms to infants who breastfeed from women who use PrEP
is likely to be low.

Behavioral health issues

With the preponderance of evidence suggesting that PrEP is
safe and effective for women when used with high levels of
adherence, an important question is how to address barriers
to adherence that may exist for women at risk for HIV infec-
tion, such as behavioral health conditions. There is a high
prevalence of mental health issues among women at risk for
HIV. For instance, researchers have noted that over 60% of
women at risk and with HIV have histories of trauma/abuse
(eg, sexual assault, physical abuse, and domestic violence).*
Consistent with the high rates of trauma, researchers esti-
mated a 30% rate of posttraumatic stress disorder (PTSD, 5
times national rates) among women with HIV in the US.%
PTSD is a psychological disorder that results from exposure
to trauma and the core symptoms include re-experiencing
the traumatic event (eg, flashbacks), avoidance of trauma-
related thoughts or reminders, negative thoughts or feelings
(eg, overly negative thoughts about the self), and increased
arousal or reactivity (eg, hypervigilance and destructive
behaviors).?” While sometimes linked to trauma histories,
but not always, women at risk for HIV often struggle
with mood disorders such as depression®® and substance
abuse disorders.

Substance use, PTSD, and depression have all been
associated with sexual risk behaviors (eg, condomless
sex).* Ideally, therefore, women with these diagnoses
would consult health providers, who would be knowledge-
able of these associations and provide women with infor-
mation on and access to PrEP. Substance use may impair

one’s decision-making process or efficacy during a sexual
encounter.* Similarly, women with PTSD (as a result of a
sexual or physical assault) may experience symptoms (eg,
flashbacks, hyperarousal, dissociation, and numbing) that
limit their ability to be fully present and negotiate safe prac-
tices during sex.>” Hallmark symptoms of depression include
neglecting self-care and negative thoughts about self-worth,*’
and these may influence a woman’s frame of mind to care
for her sexual health.

As awareness and use of PrEP among women in the US
have been very limited,’ the literature on the associations
(or impact) of PTSD, depression, and substance use with
PrEP adherence is also very limited.* However, existing
literature shows strong associations between HIV medica-
tion nonadherence and PTSD symptoms, depression, and
substance use among women with HIV.#-# With caution, it
may be appropriate to consider that PTSD, depression, and/or
substance use may influence whether a woman at risk for HIV
seeks out PrEP as well as her ability to remain adherent in
the context of unaddressed mental health issues.

Social and structural issues

Beyond the behavioral health issues at the individual level,
social and structural issues may impact the uptake and
adherence of PrEP among women. In the US, Black women
are at the highest risk for contracting HIV in comparison
with women of other racial/ethnic groups.*’ The lives of
Black women may be impacted by racism, poverty, unstable
housing, unemployment, food insecurity, lack of adequate
health insurance, intimate partner violence (IPV), and gender
roles,**° which may directly and indirectly influence their
uptake and adherence to PrEP. For instance, Calabrese et al’!
found a measurable implicit (ie, subconscious) bias among
medical students in perceiving Black patients compared to
Whites as more likely to have increased engagement in con-
domless sex if prescribed PrEP. By presenting hypothetical
patient scenarios to these medical students in which only
patient race was varied, the investigators also demonstrated
that these students were less willing to prescribe PrEP to
Black patients than to Whites, suggesting a need to train
providers in culturally competent sexual health care. Due
to years of exposure to racism, women may also have mis-
trust toward PrEP, providers, and medical institutions.’>3
However, Wingood et al** found that African—American
women were more likely than White women to report
potential use of PrEP and use of PrEP if recommended by a
healthcare provider; hence, providers should be encouraged
to discuss PrEP with women of color in their practices.
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In addition, poverty and lack of adequate health insurance
may limit women’s access to information about PrEP and
high-quality health care and limit their ability to afford
PrEP.%>3¢ Other social factors connected to poverty such as
unemployment, unstable housing, and food insecurity may
render accessing PrEP and taking PrEP as unimportant if
women are unable to fulfill their basic needs for food and
shelter.”” These diverse social and structural barriers to opti-
mizing PrEP for women suggest a need for comprehensive,
culturally tailored, and multifaceted strategies to support
PrEP access and use by women.

The primary route of HIV transmission for women is
heterosexual contact, and IPV from men places women at
increased risk for HIV acquisition, as IPV limits their power
and control to negotiate safe sexual practices.’®** Because
women can use PrEP in a manner that is concealed from their
sexual partners, PrEP offers women autonomy over their sexual
health, without the barriers they may face in attempting to
negotiate other forms of safe sex with their partners (eg, con-
dom use).®® However, IPV may still play a role in the context
of PrEP because it may limit a woman’s access to money, her
mobility to go to medical visits, and her ability to take PrEP
consistently if she needs to hide it from her abuser. In addition,
a woman may not prioritize taking PrEP given the ongoing
risks of IPV to her physical and emotional well-being.*

Women are also subjected to prescribed gender roles such
as prioritizing the needs of others (ie, children, partners, and
family) over their own and silencing their voices in relation-
ships (eg, with partners, family, and providers).®! Among
women with HIV, self-silencing and prioritizing the needs
of others have been linked with medication nonadherence
and mental health symptoms (ie, depression).***! For women
at risk for HIV, self-silencing and prioritizing others’ needs
may be unhelpful if women need to self-advocate to obtain
PrEP and to self-prioritize in order to take pills consistently.
Interventions to empower women toward greater self-care
in the context of sexual health and HIV prevention could
enhance the benefits of PrEP for women.

Age-related issues

Women across the age continuum may benefit from interven-
tions that may empower them to use PrEP, as both young and
older women report high interest and willingness in using
PrEP.3626 Young women in particular may benefit from
interventions to help them accurately perceive their risk of
HIV acquisition and thus the benefits of using PrEP: one study
found that young women did not report higher potential for
PrEP uptake or adherence compared to older women despite

being at higher risk for HIV.* However, among young adult
women in the US, PrEP acceptability has been positively
associated with being Black and having a history of transac-
tional sex, which suggests that some women who are most
likely to benefit from using PrEP may be receptive to initiating
PrEP if it is made available to them. In addition to potential
differences in interest in using PrEP among women across
the age continuum, there may be pertinent biological consid-
erations relating to PrEP use by women of different ages. For
older women, pertinent biological issues include whether low
bone mineral density in the setting of perimenopause could
potentially increase the risk of adverse bone-related outcomes
associated with PrEP use, ' and whether hormonal shifts with
age might affect the efficacy of PrEP. Currently, though, these
and other age-related biological factors that may affect the
safety and efficacy of PrEP for women of varying ages remain
underexplored in the current literature.

Domestic and international

contexts

Similar to the US, the group of women who are most at risk
for HIV internationally are Black women both on the African
continent and in the diaspora (eg, in the Caribbean). Factors
such as poverty and IPV are core drivers of the HIV epidemic
among women and girls globally and may impede access and
adherence to PrEP.®7 For instance, Roberts et al®® found that
IPV (encompassing physical, economic, and verbal violence)
was significantly associated with low PrEP adherence among
HIV-uninfected women with HIV-infected partners in Kenya
and Uganda. While existing international literature is lacking
on the associations between poverty and PrEP uptake and
adherence, given its noted association with HIV testing,
access to ART, and adherence,” poverty likely has a similar
relationship with PrEP among women internationally. From a
very practical stance, women of lower socioeconomic status
may be unable to afford PrEP, medical visits, and related
transportation costs unless governments and other organiza-
tions that provide care to women internationally are willing
and able to invest in programs that advance PrEP use for
these marginalized women. In addition, using one’s limited
financial resources for basic needs such food and shelter may
take precedence over PrEP, underscoring the need for robust
societal investments in PrEP programs.

Raising awareness of PrEP

In addition to social programs to make PrEP available
for women, culturally tailored public health campaigns to
raise awareness of PrEP among women could potentially
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accelerate PrEP implementation for women. Because PrEP
is a biomedical intervention that requires a prescription, it
might reasonably be presumed that many women would learn
about PrEP from their healthcare professionals. However,
the limited awareness of PrEP that exists among women and
their healthcare providers,*” despite the availability of PrEP
as a US Food and Drug Administration-approved medication
for ~5 years,” suggests that additional efforts to disseminate
information about PrEP outside of care settings are needed.
Social marketing campaigns and other approaches that lever-
age community-led communication networks, such as social
media networks created by and for women, could provide
a means to spread accurate information about PrEP in a
manner that is accessible, trustworthy, and empowering for
women. Thus, there is an opportunity, if not a responsibil-
ity, for government agencies, advocacy organizations, and
pharmaceutical companies that manufacture PrEP to invest in
socially responsible campaigns that can increase the aware-
ness of PrEP among women and their providers.

Galvanizing the power of

community-based organizations
While raising awareness of PrEP via marketing campaigns
is important, engaging community-based organizations
and service providers is essential to the dissemination of
knowledge about PrEP and PrEP uptake. Women who may
be at risk for HIV may not be accessing hospitals or clinics
unless they have a health condition that warrants engagement.
However, community-based organizations with the trust
of the community and reputations for high-quality sexual
health initiatives are strategically suited to help promote
PrEP awareness and uptake. For instance, SisterLove, Inc.
is a reproductive and sexual health organization in Georgia,
USA, that focuses on women of African descent.”’”> This
organization has been hosting free community events aimed
at increasing PrEP awareness in a social atmosphere with an
outdoor film screening, food, conversations, and HIV/STI
testing.” Beyond established community based organizations
such as SisterLove, community-based businesses (eg, hair
salons and laundromats) that offer a wide range of services
to marginalized women may serve as nontraditional yet
important gateways’* for increasing PrEP awareness, screen-
ing, and linkage to providers prescribing PrEP.

The future of PrEP

The only modality of PrEP that is currently available for
clinical use by women is daily oral PrEP. However, the
evolution of contraceptive modalities for women over

the past several decades offers a glimpse of how PrEP
is likely to evolve for women in the future. Contracep-
tion for women began with oral pills as a singular option
over 50 years ago and later expanded to include a diverse
array of delivery options, including topical, injectable, and
implantable modes of delivery.”>’ For PrEP, studies with
topical intravaginal gels containing tenofovir, used either
once-daily or in a pericoital manner (ie, before and after
sex), have provided conflicting results about the efficacy
of this product for reducing HIV incidence."*”"® However,
2 additional studies have demonstrated that an intravaginal
ring that elutes the antiretroviral medication dapivirine can
reduce HIV incidence among women when used with high
adherence™?®® (Table 1) highlighting that locally delivered
forms of PrEP can be effective. Ongoing studies are testing
whether long-acting injectable formulations of PrEP, such
as injections that can be administered every 2 months, which
could facilitate adherence, are efficacious among women
and other priority populations.?' Future studies will also test
whether multimodal delivery methods, such as intravaginal
rings that contain antiretroviral medications for PrEP as well
as contraceptive medications,*> can meet several preventive
health needs of women at once in a well-tolerated, user-
friendly, and woman-controlled manner to reduce not only
HIV incidence but also rates of unintended pregnancies.

Conclusion

While awaiting the development of new modalities for using
PrEP, more attention needs to be devoted to characterizing
and addressing gaps in knowledge, access, use, and adherence
to PrEP among women in the US and other nations where
PrEP is available. Given glaring racial disparities in HIV
incidence among women in the US, with Black women expe-
riencing disproportionately high rates of new HIV infections
and, paradoxically, some of the greatest social and structural
barriers to accessing PrEP, there is a critical need for addi-
tional investment in research and implementation of PrEP for
women of color. Using the principles of community-based
participatory research and community activism, researchers
and advocates will need to discover ways to ignite a new
level of engagement among individual women, healthcare
providers, and governmental organizations to optimize
PrEP implementation for women. If effective and socially
responsible marketing campaigns can be deployed to raise
awareness of PrEP more broadly, and if there is political will
to invest in programs to make PrEP accessible and affordable
for women, then PrEP could have a substantial impact on the
HIV epidemic among women in the US and globally.
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