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Abstract. TheWalter Reed Army Institute of Research (WRAIR) supports more than 350,000 people on lifesaving HIV
treatment in Kenya, Nigeria, Tanzania, and Uganda through funding from the U.S. President’s Emergency Plan for AIDS
Relief (PEPFAR). Here, we review and synthesize the range of impactsWRAIR’s implementation science portfolio has had
on PEPFAR service delivery for military and civilian populations since 2003. We also explore how investments in
implementation science create institutional synergieswithin theU.S. Department of Defense, contributing to broad global
health engagements and improvinghealthoutcomes for populations served. Finally,wediscussWRAIR’scontributions to
PEPFARpriorities throughuseof data todrive and improveprogramming in real time in theera ofHIVepidemic control and
public health messaging that includes prevention, the 95-95-95 goals, and comorbidities.

INTRODUCTION

Since HIV/AIDS was first recognized, more than 75 million
people have been infected, and 32 million have died world-
wide.1 The Joint UN Programme on HIV/AIDS (UNAIDS) esti-
mates that the number of people living with HIV (PLHIV) has
increased from 7.9 million in 1990 to 37.9 million in 2018.
Concurrently, annual new infections have declined from a
peak of 2.9 million in the late 1990s to 1.7 million in 2018, and
HIV-associateddeaths havedeclinedover 55% fromapeakof
1.7 million in 2003–2004.2

As the United States’ largest foreign aid program, the U.S.
President’s Emergency Plan for AIDS Relief (PEPFAR) uses
a whole-of-government approach and has become a model
for foreign aid programs through focus on person-centered
health impact, fiscal efficiency, and accountability.3 Since
2003, PEPFAR’s leadership in the global HIV response has
transformed the previously unchecked pandemic so that
control is now in sight. Countries are achieving or nearing the
UNAIDS “90-90-90 by 2020” goals: 90% of PLHIV will know
their status, 90% of those who know their status will be on
treatment, and 90% of those on treatment will be virally sup-
pressed.4 These achievements necessitated an unprece-
dented implementation science program to improve scale,
pace, and efficiency to achieve even more ambitious goals of
95-95-95 by 2030.5

Recognizing the threat posed to civilian and military pop-
ulations, the U.S. Department of Defense (DOD) established
the U.S. Military HIV Research Program at the Walter Reed

Army Institute of Research (WRAIR) in 1986.6 Pioneering
WRAIR scientists launched a force-wide HIV screening pro-
gram and developed countermeasures to protect military and
civilian populations through education, antiretroviral therapy
(ART), and vaccine development. The Walter Reed Army In-
stitute of Research also established an international network
of community-based research sites (Supplemental Table 1),
leading to notable successes such as the RV144 “Thai Trial”
that established proof of concept for vaccine efficacy and set
the stage for ongoing trials of next-generation candidate
vaccines.7,8 Since 2004, the WRAIR has implemented PEP-
FAR programs among military and civilian communities in
Nigeria, Kenya, Tanzania, and Uganda (Figure 1).
In contrast to its partner organization, the DOD HIV/AIDS

PreventionProgram (DHAPP), which is focused specifically on
working with foreign military partners, WRAIR’s PEPFAR
program is unique in that its scope of work explicitly includes
both military and civilian partner institutions and populations.
The DOD Global Health Engagement model emphasizes
partner military health and readiness, engagement of part-
ner militaries in research and public health activities, and
community engagement.9 Walter Reed Army Institute of
Research’s PEPFAR programs advance the PEPFAR goal
of epidemic control while adhering to the ethical mandates of
equipoise and engagement of multiple stakeholders in clinical
research related to its mission of developing vaccines and
other countermeasures to HIV. The Department of Defense
HIV/AIDS Prevention Program implementation science efforts
have centered on seroprevalence and behavioral epidemiol-
ogy risk surveys and prevention interventions specific to mil-
itary servicemembers and their families. AlthoughDHAPP-led
programs are outside the scope of this article, WRAIR PEPFAR
programming benefits from these learning models, and uses
implementation science that is responsive to the needs of the
diverse population of people and communities served. Although
WRAIR’s PEPFAR portfolio is more narrowly focused from a
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country count perspective than that of the DHAPP, WRAIR
programs work on a large scale with high-burden communities,
including key and priority populations, using relevant pro-
grammatic and implementation science strategies. These con-
tinuously evolving programs address the HIV security challenge
by improvingbiopreparedness in alignmentwith the2019United
States’ Global Health Security Strategy.10

The Walter Reed Army Institute of Research implements
research and evaluation efforts at its PEPFAR program sites
according to the three components of PEPFAR’s implementa-
tion science framework: monitoring and evaluation, operations
research, and impact evaluation, to ensure evidence-informed
decision-making for program impact and resource allocation.11

Implementation science is the study of methods to improve the
uptake, implementation, and translation of research findings
into routine practices to accelerate progress.11 Over the past 15
years, the WRAIR has leveraged its research mission and ca-
pabilities to implement an implementation science portfolio to
improve HIV service delivery for PEPFAR-supported programs.
At this important milestone, we review impacts of this portfolio
on HIV programs, policy, and science.

CONTRIBUTIONS AND IMPACT OF WALTER REED ARMY
INSTITUTE OF RESEARCH’S IMPLEMENTATION

SCIENCE PORTFOLIO

We reviewed the WRAIR PEPFAR research portfolio from
2003 to 2019, inclusive of PEPFAR-funded studies and ex-
ternally funded studies that leverage WRAIR’s PEPFAR pro-
gram sites. We reviewed protocols and publications, and
solicited additional information from collaborators and study
investigators (Supplemental Tables 2 and 3).
Over the past 15 years, the WRAIR has undertaken 25

PEPFAR-funded implementation science studies, in addition

tomultiple externally funded studies leveraging PEPFAR sites
(Table 1). Of these, 12 have completed clinical data collection,
whereas the remainder are in development or ongoing. Walter
Reed Army Institute of Research’s implementation science
studies have been designed in response to PEPFAR technical
priorities in the areas of HIV prevention (n= 10); first 95 (n= 17),
second 95 (n= 15), third 95 (n= 12); and comorbidities (n= 11),
with most cross-cutting (n = 19). Using this framing, we syn-
thesize studies of chief importance (Table 2). As most people
served by WRAIR’s PEPFAR program sites are civilians with
no military affiliation, its implementation science research re-
flects broadly applicable PEPFAR priorities and clinical care.
Prevention. Walter Reed Army Institute of Research’s pre-

vention studies address PEPFAR’s focus on key prevention
activities for populations at high risk for HIV acquisition: pre-
exposure prophylaxis (PrEP), voluntary male medical circumci-
sion, empowerment of adolescent girls and young women, and
prevention of mother-to-child transmission (PMTCT) of HIV in-
fection. For example, in Uganda, WRAIR and Makerere Univer-
sity Walter Reed Project (MUWRP) routinely work together to
improve implementation of prevention services for priority pop-
ulations through translation of research findings to program-
matic improvements. This partnership assessed acceptability,
uptake, and adherence to PrEP, as well as retention in care,
among adolescent girls and youngwomenwho sell sex, amajor
behavioral driver of incident HIV infection (RV476).12,13 Chal-
lenges with stigma and gender-based violence due to mis-
understanding of PrEP as ART because of similar packaging
werenotedandaddressed throughcounselingand referral. Poor
PrEPadherence throughcomparisonof serumtenofovir levels to
pill counts has also informed counseling during PrEP services
(unpublished data). Through the determined, resilient, empow-
ered, AIDS-free, mentored, and safe program, WRAIR and
MUWRPhave linked these girls to a core packet of interventions

FIGURE 1. Map of Walter Reed Army Institute of Research’s (WRAIR) President’s Emergency Plan for AIDS Relief (PEPFAR) programs in Africa
with HIV subnational prevalence. Program locations for civilian programs are depicted for each country where WRAIR supports U.S. PEPFAR
programming. Walter Reed Army Institute of Research also supports military programs in Kenya, Nigeria, and Tanzania not depicted here for
security, as well as clinical activities andmultiple research sites (see Supplemental Table 1). Major research sites are depicted here. Data accessed
on August 23, 2020 as follows: Kenya: 2018 Kenya Public Health Impact Assessment preliminary data https://phia.icap.columbia.edu/kenya-
preliminary-report/; Nigeria: 2019 Nigerian HIV/AIDS Indicator and Impact Survey data https://naca.gov.ng/nigeria-prevalence-rate/; Tanzania:
2016–2017 Tanzania HIV/AIDS Indicator Survey data https://phia.icap.columbia.edu/tanzania-summary-sheet/; Uganda: 2016–2017 Ugandan
PublicHealth Impact Assessment data https://phia.icap.columbia.edu/uganda-summary-sheet/; Geographic Information System (GIS) shapefiles:
https://www.arcgis.com/home/item.html?id=64aff05d66ff443caf9711fd988e21dd&view=list&sortOrder=true&sortField=defaultFSOrder#
overview and https://spatialdata.dhsprogram.com/home/. This figure appears in color at www.ajtmh.org.
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TABLE 1
Summary of objectives, study designs, and time lines of Walter Reed Army Institute of Research’s PEPFAR-related implementation science
protocols

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

WRAIR Implementation Science Studies with PEPFAR-funding
RV257/

NCT01791556
Title: Clinic-based ART Diagnostic Evaluation Randomized

controlled trial
2010–2015 KE, NG, TZ, UG

Objective: To evaluate the superiority and cost-effectiveness
of two recommended ministry of health ART diagnostic
evaluation approaches at the clinic level in adult treatment-
naive patients in routine care, and, viral load–guided care.

Key findings: A randomized control trial can be enrolled
successfully in rural, non-research, resource-limited,
district-level clinics in western Kenya. Many adults
presenting for ART have advanced HIV/AIDS, emphasizing
the importance of universal HIV testing and linkage-to-care
campaigns.

RV288 Title: A Virological Assessment of Patients on ART in the US
Military HIV Research Program/PEPFAR-Supported
Programs in Africa

Cross-sectional 2012–2018 KE, NG, TZ, UG

Objective: To evaluate how to optimize the effectiveness of
MHRP-supported antiretroviral treatment programs by
identifying program characteristics that result in the best
program outcomes and have the greatest impact on
reducing treatment failure as defined by viral suppression.

Key findings: High virological suppression rates are
achievable on first-line ART. The odds of virological
suppression were positively associated with improvements
in CD4 cell percentage and total lymphocyte count, and
negatively associated with the cost of travel to the clinic.

RV292 Title: A Point Prevalence Assessment of HIV-1 TB and Malaria
Among the Kenyan Military Population

Cross-sectional 2016–2017 KE

Objective: To estimate the prevalence of HIV-1, HIV/TB
coinfection rate, andmalaria parasitemia among the Kenyan
military population.

Key findings: Kenya Defence Forces received detailed
prevalence estimates for HIV-1, HIV/TB coinfection rate, and
malaria parasitemia. Risk factor analysis informs both force
health protection policy and public health programming.

RV329 Title: African Cohort Study Cohort 2013–present KE, NG, TZ, UG
Objective: To longitudinally assess the impact of clinical

practices, biological factors and sociobehavioral issues on
HIV infection and disease progression in an African context.

Key findings: Documented decrease in interval between HIV
diagnosis and ART initiation from a median of 22 months
before 2006 to just 0.5 months after 2016. In addition, found
both pretreatment and acquired resistance across the four
countries of enrollment, the latter suggesting that strategies
emphasizing adherence counseling while delaying ART
switch may need modification. Participants with persistent
low-level viremia (200–999 c/mL) were more likely to exhibit
subsequent virologic failure than those with < 200 c/mL.
These findings helped inform downward revision of
Tanzanian and Kenyan national viral load threshold
definitions of undetectable viral load to < 50 c/mL and < 400
c/mL, respectively.

RV342 Title: A Cost-Outcomes Analysis of the Provision of ART at
MCH Centers through 18 Months Post-Partum and then
Referral to a General Adult ART Clinic

Cohort 2013–2018 KE

Objective: To evaluate the health facility costs of the provision
of ART toART-eligible pregnantwomenandevaluate if these
women successfully complete the transition from the
maternal child healthclinic to theHIVclinic for continuedART
and care.

Key findings: The annual incremental cost per patient of
providing ART were similar in MCH and non-MCH (ART)
clinic settings in 2012. With shifts in recommended ARV
regimens and laboratory monitoring over time, annual costs
of care (using 2016 USD unit costs) have remained relatively
constant in nominal terms for the MCH clinic group but have
fallen substantially for the ART clinic group.

RV346 Title: A Cost and Outcomes Analysis of Two Service Delivery
Models of Safe Male Circumcision in Rural Uganda

Micro-costing 2012 UG

Objective:Toestimate the average cost of performing VMMCs
in themobile clinic comparedwith those performed in health
facilities (fixed sites).

(continued)
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TABLE 1
Continued

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

Key findings: The Makerere University Walter Reed Project
VMMCprogram improves access for hard to reach, relatively
poor, and high-risk rural populations for a cost of $27–$38
per circumcision. Costs to access services are almost
certainly less in the mobile program, by reducing out-of-
pocket barriers such as travel expenses and lost time and
associated income.

RV399 Title:Evaluating theHIV Infant TrackingSystem (HITSystem) to
Improve Infant Diagnosis of HIV in the US Military HIV
Research Program/PEPFAR in the Southern Highlands
Using the HITSystem

Cohort 2017–2018 TZ

Objective: To evaluate the HIV Infant Tracking System’s
capacity to improve the 1) retention and 2) timely provision of
time-sensitive intervention benchmarks for early infant
diagnosis services and outcomes.

Key findings: Improvements were seen in linkage to care,
retesting of infants, tracking of sample collection and
transport with associated turnaround time, and initiation of
infants living with HIV on treatment, leading to increased
early infant diagnosis service uptake and improved infant
outcomes.

RV415 Title: Evaluation of Changing Guidelines, Systems and
Practices onPrevention, Care andTreatment Activities in the
Buvuma, Kayunga, and Mukono Districts in Uganda

Various, evaluation 2015–present UG

Objective: To assess effects of clinical, operational,
sociobehavioral, and regulatory factors on prevention, care,
and treatment programs in Uganda.

Key findings:Multiple analyses in progress.
RV433 Title:Monitoring HIV Drug Resistance Using WHO Early

Warning Indicators in the Southern Highlands of Tanzania
EWI1, EWI4:

cross-sectional;
EWI2, EWI3, EWI5:
cohort

2015–2018 TZ

Objective: To determine HIV drug resistance early warning
indicators in the Southern Highlands’ care and treatment
centers to evaluate thequality ofARTservicesuptakewith an
aimof helping tominimize the emergence of preventableHIV
drug resistance. EWIs include EWI1: on-time pill pick-up by
patients at the site pharmacy; EWI2: patient retention on
treatment after 1 year of ART; EWI3: pharmacy stock-outs of
ARV drugs eachmonth during a period of 1-year; EWI4: ARV
dispensing practices in mono-, bi-, or triple-ART known as
highly activeART;EWI5: viral loadsuppressionat 12months.

Key findings:More than 90% of clinics in Southern highlands
performed relatively well in terms of dispensing practices
(EWI4).However, ART facilities underperformed (<75%) in all
other indicators, suggesting a high chance of emergence of
HIV drug resistance among PLHIV. There is a need for
continuous monitoring of drug resistance to ensure high
performance (EWI1-3).

RV432 Title: Improving Retention in HIV Care and Treatment Services
through the Development of a Network of ART Clinics within
the Fishing Communities on Koome Island, Uganda.

Phase 1: cross-
sectional;
phase 2: cohort

2016–2019 UG

Objective: To evaluate the impact of the meta-ART clinic
network approach on the rate of retention in HIV clinical
services among fisherfolk on Koome Island.

Keyfindings:HIV is highly prevalent in theKoomeandBuvuma
fishing communities, well above the 6.2% national
prevalence. The fishing community is a heterogeneous
population with varied characteristics and different HIV and
STI risk profiles. Higher than national average of HIV and
syphilis prevalence calls for intensified HIV/STI prevention
efforts.

RV449 Title: Evaluation of Implementing Guidelines, Systems, and
Best Practices on HIV Prevention, Care, and Treatment
Activities in Mbeya, Rukwa, Ruvuma, Katavi, Njombe and
Iringa Regions, United Republic of Tanzania

Various, evaluation 2017–present TZ

Objective: To assess the effects of clinical, operational,
sociobehavioral, and regulatory factors on prevention, care,
and treatment programs.

(continued)
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TABLE 1
Continued

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

Key findings:Multiple analyses in progress. Linkage case
management is a successful strategy for active linkage and
early retention among adult PLHIV and is likely to improve
program performance if implemented in other PEPFAR
countries. Programs should expand LCM to children living
with HIV and their caregivers, as well as previously
diagnosed individuals not yet linked to care and treatment;
expand the duration of case management to 6 months or
until viral suppression; increase the number of linkage case
managers; and offer regular refresher training.

RV465 Title: Implementing the PMTCT Standard of Care under
Routine Conditions with and without the EMMA: A Site-
Randomized Impact Evaluation Study among Maternal and
Child Health Clinics Supported by the South Rift Valley
PEPFAR Program in Kenya

Cluster randomized
controlled trial

2015–2019 KE

Objective: To evaluate impacts on key adherence and
retention outcomes of the EMMA strategy to improve
implementation of the standard of care and estimate the
additional cost to the PMTCT program of implementing the
EMMA strategy.

Keyfindings (unpublished]:ContinuousARTcoverageduring
two periods of the PMTCT care cascade was low between
EMMA and standard of care groups.

RV476 Title: HIV PrEP among HIV Negative Adolescent Girls and
Young Women Sex Workers, Aged 18–24 Years Mukono
District, Uganda: A Pragmatic Demonstration Project.

Cohort 2017–2019 UG

Objective: To assess the feasibility of implementing PrEP in
Uganda among adolescent girls and young women sex
workers by evaluating 1) acceptability, 2) uptake of PrEP, 3)
adherence to PrEP, and 4) retention rates in PrEP programs.

Key findings: Regardless of time on PrEP, three reasons for
PrEP discontinuation included side effects, life transitions,
and disclosure. Programs need to provide more supportive
counseling to help manage the side effects associated with
PrEP and increase uptake. Counseling sessions need to
address how tomaintain HIV risk reduction strategies during
key life transitions. Furthermore, PrEP packaging needs to
be easily differentiated from ART packaging, and PrEP
messaging should aim to create broader awareness to
reduce stigma.

RV517 Title: Prevalence of, and Factors Associated with, Virologic
Suppression and Drug Resistance in HIV Positive Children
and Adolescents on ART in Tanzania

Cross-sectional 2019–present TZ

Objective: To optimize the effectiveness of MHRP-supported
antiretroviral treatment programs by identifying program
characteristics that result in the best program outcomes and
have the greatest impact on reducing treatment failure in
children and adolescents as defined by viral suppression.

Key findings: Data collection in progress.
RV518 Title: Prevalence of, and Factors Associated with, Virologic

Suppression and Drug Resistance in HIV Positive Children
and Adolescents on ART in Kenya

Cross-sectional 2019–present KE

Objective: To optimize the effectiveness of MHRP-supported
antiretroviral treatment programs by identifying program
characteristics that result in the best program outcomes and
have the greatest impact on reducing treatment failure in
children and adolescents as defined by viral suppression.

Key findings: Data analysis in progress.
RV528 Title:WHO “Test and Start” Strategy and Programmatic

Implications for TB-HIV in Nigeria: An Evaluation of a
Treatment Program in 27 Nigerian Military Hospitals

Pre- and
post-evaluation

2018–present NG

Objective: To evaluate the impact of the current WHO “Test
and Start” strategy on the TB care cascade in PEPFAR
supported TB-HIV programs.

Keyfindings:TBpreventive therapy initiation increased during
the “surge” and plateaued during “sustained” phases.
Because of an isoniazid stock-out, a “dip phase” was
recorded. There was overall initiation rate of 79%.

(continued)
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TABLE 1
Continued

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

Completion rates were, respectively, 73% and 70% for
FY2018 and FY2019.54

RV543 Title: Evaluation of Changing Guidelines, Systems, and
Practices on Prevention, Diagnostic, and Treatment
Activities in the Military HIV Program in Nigeria

Various, evaluation 2019–present NG

Objective: To assess the effects of clinical, operational,
sociobehavioral, and regulatory factors on prevention, care,
and treatment programs.

Key findings:Multiple analyses in progress.
RV553 Title: HIV-1 Recent Infection Surveillance among Persons

Newly Diagnosed with HIV Infection in Kenya
Various, surveillance In review KE

Objective: To establish systems for continuous
epidemiological surveillance for recent HIV infection using
data on person, place, and time of newly diagnosed
individuals to inform HIV prevention and treatment
strategies, and to contribute to understanding of HIV
transmission dynamics.

Key findings: Data collection not yet initiated for WRAIR sites.
RV555 Title: Taking TB Preventive Therapy to a National Scale: The

Nigeria PEPFAR Program Experience
Pre- and

post-evaluation
2019–2020 NG

Objective: To assess the level of TB preventative treatment
scale-up across PEPFAR-Nigeria HIV-supported programs,
and to evaluate the effects of programandpolicy changeson
the implementation of preventative treatment for the FY
2015–2017 period.

Key findings: An increasing trend in TPT uptake between the
pre- and post-intervention periods was observed: 6% in FY
2015, 7% in FY2016, and 12% in FY2017. Logistical
changes to include INH in 2016 led to a statistically
significant 69% increase in TPT by the end of FY2017.55

RV556 Title: HIV-1 Recent Infection Surveillance among Persons
Newly Diagnosed with HIV Infection in Uganda

Various, surveillance In review UG

Objective: To establish systems for continuous
epidemiological surveillance for recent HIV infection using
data on person, place, and time of newly diagnosed
individuals to inform HIV prevention and treatment
strategies, and to contribute to understanding HIV
transmission dynamics.

Key findings: Data collection not yet initiated at WRAIR sites.
RV557 Title: TB Prevention, Diagnostic and Treatment Cascade

Process Evaluation
Post-intervention

evaluation
2019–2020 NG

Objective: To evaluate the effects of program policy changes
and of supportive interventions on the implementation of TB
preventative treatment and optimization of GeneXpert MTB/
Rif assay testing for TB, as well as on TB patient treatment
retention, treatment completion, and associated outcomes.

Key findings: Analysis in progress.
RV558 Title: HIV-1 Recent Infection Surveillance among Persons

Newly Diagnosed with HIV Infection in Tanzania
Various, surveillance In review TZ

Objective: To establish systems for continuous
epidemiological surveillance for recent HIV infection using
data on person, place, and time of newly diagnosed
individuals to inform HIV prevention and treatment
strategies, and to contribute to understanding HIV
transmission dynamics.

Key findings: Data collection not yet initiated at WRAIR sites.
RV559 Title: Improving Viral Load Suppression in Adolescents and

Young Adults 10–24 Years Using Adolescent Friendly
Services

Post-intervention
evaluation

2019–present NG

Objective: To assess the effect of a package of focused
adolescent-and youth-friendly services initiated at NMOD
health facilities in partnership with the U.S. MHRP and the
U.S. Army Medical Research Directorate-Africa/Nigeria on
key aggregate clinical outcomes tracked at the facility level.

Key findings (unpublished]: The implementation of intensive,
patient-centered, individual, andgroup interventions forHIV-
positive adolescents is critical to keeping them virally
suppressed and reducing onward transmission. Healthcare
providers will need to commit time and effort to making

(continued)
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TABLE 1
Continued

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

adolescents services visible, flexible, affordable,
confidential, and culturally appropriate. Intensive, site-, and
patient-level monitoring is required to ensure VL
suppression.

RV561 Title: HIV-1 Recent Infection Surveillance among Persons
Newly Diagnosed with HIV Infection in Nigeria

Various, surveillance In review NG

Objective: To establish systems for continuous
epidemiological surveillance for recent HIV infection using
data on person, place, and time of newly diagnosed
individuals to inform HIV prevention and treatment
strategies, and to contribute to understanding of HIV
transmission dynamics.

Key findings: Data collection not yet initiated at WRAIR sites.
RV563 Title: Routine Program Evaluation of HIV Prevention,

Diagnostic, and Treatment Services in Kenya to Inform
Evidence-Based Improvements in Programs and Policies

Various, evaluation 2019–present KE

Objective: To evaluate PEPFAR supported programs in the
areas of HIV, TB, and other associated disease in settings of
relevance to the Kenya Ministry of Health, with the overall
goal of contributing to evidence-informed decision-making
and improvements to ongoing and future interventions
designed to move Kenya toward epidemic control.

Key findings:Multiple analyzes in progress.
Select WRAIR Implementation Science Studies with outside funding that leverage PEPFAR sites
RV186/

NCT00089505/
A5208

Title:Optimal Combination TherapyAfter Nevirapine Exposure Open-label,
randomized
intervention

2011–2018 KE
Objective: To compare the efficacy of NNRTI- and PI-

containing anti-HIV regimens in womenwho have previously
taken NVP for MTCT of HIV and in women who have never
taken NVP. To monitor, in greater extent, the participants’
healthas they transition fromstudy treatment to local, clinical
care.

Key findings: In women with prior exposure to peripartum
single-dose nevirapine (but not in those without prior
exposure), ritonavir-boosted lopinavir plus
tenofovir–emtricitabine was superior to nevirapine plus
tenofovir–emtricitabine for initial ART.50

RV246/
NCT00286767

Title: A Cohort Observational Study Evaluating Predictors,
Incidence and IRIS in HIV-1 Infected Patients with CD4
Count Less Than or Equal to 100 Cells/μLWho Are Initiating
ART

Cohort 2006–2008 KE

Objective: To evaluate the predictors, incidence, clinical
presentation, and IRIS in HIV-1–infected patients with CD4
count less thanor equal to 100 cells/microLwhoare initiating
ART.

Key findings: For PLHIV with severe immunosuppression
initiating ART, baseline low body mass index and
hemoglobin, and high CRP and D-dimer levels may be
clinically useful predictors of IRIS and death risk.24

RV249/
NCT00108862/
A5221

Title: Immediate Versus Deferred Start of Anti-HIV Therapy in
HIV-Infected Adults Being Treated for TB (STRIDE)

Open-label,
randomized
intervention

2006–2010 KE

Objective: To determine the best time to begin anti-HIV
treatment in individuals who have HIV and TB.

Key findings: Early ART in HIV-infected adults with newly
diagnosed TB improves survival in those with CD4+ T-cell
counts less than 0.050 × 109 cells/L, although this is
associated with a 2-fold higher frequency of TB-immune
reconstitution inflammatory syndrome. In patientswithCD4+

T-cell counts greater than 0.050 × 109 cells/L, evidence is
insufficient to support or refute a survival benefit conferred
by early vs. delayed ART initiation.56

RV367/
NCT01404312/
A5279

Title: Brief Rifapentine-Isoniazid Evaluation for TB Prevention Open-label,
randomized
intervention

2012–2017 KE
Objective: To compare the safety and effectiveness of a 4-

week daily regimen of RPT plus INH to a standard 9-month
daily INH regimen for TB prevention in HIV-infected
individuals.

Key findings: A 1-month regimen of rifapentine plus isoniazid
was noninferior to 9months of isoniazid alone for preventing
TB in HIV-infected patients. The percentage of patients who

(continued)
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to achieve a substantial reduction in new infections among ad-
olescent girls and youngwomen. The evidence fromRV476 has
been disseminated to key in-country stakeholders and com-
municated across various international platforms (Supplemental
Table 3) to refine PrEP implementation guidelines and further
inform PrEP delivery strategies in this key population.
In partnership with the WRAIR, in 2009, MUWRP also in-

stituted the first facility-based voluntary medical male circum-
cision program in Uganda, followed up by the introduction of a
rural community-based mobile clinic in 2011. In collaboration
with Boston University, a micro-costing study estimated the
cost of improving access to male circumcision in the mobile
clinic setting comparedwith health facilities (RV346). The study

found that the mobile clinic program improved access for re-
mote, high-risk, relativelypoor populationsat a cost of $27–$38
per circumcision through reductions in out of pocket expendi-
tures for travel and lost time at work.14 Over time, WRAIR’s
programming in East Africa has led to high uptake of male cir-
cumcision incivilianandmilitaryprograms,whichcreatesauseful
backdrop for future studies tooccur, potentially reducing incident
infections. Walter Reed Army Institute of Research’s counterpart
DHAPP has also worked extensively withmilitary populations on
voluntary medical male circumcision programming and imple-
mentation science from the earliest days of this intervention.15

Walter Reed Army Institute of Research’s PEPFAR pro-
grams implement PMTCT interventions alongside studies of

TABLE 1
Continued

MHRP#/clinical trials #/ACTG# Title and primary objective Design* Duration WRAIR country

completed treatment was significantly higher in the 1-month
group.49

RV368 Title: HIV and STI Prevalence, Incidence and Risk Behaviors
among Men Who Have Sex with Men (MSM) in Nigeria and
Impact of Providing HIV Medical and Prevention Services to
Nigerian MSM at a Trusted Community Center (TRUST)

Cohort 2013–2018 NG

Objective: To evaluate the impact of provision of
comprehensive and integrated prevention, treatment, and
care at a community-based clinic operated by an
organization experienced in providing HIV prevention, care,
and support services to key populations.

Key findings:Multiple analyses complete or in progress.
Although there was high acceptance of HIV testing and low
loss to follow-up among individuals who were already on
ART or engaged in treatment as prevention (TasP), a higher
than expected proportion did not engage in TasP,
suggesting the need for customized treatment preparation
and an increase in enabling environments to support HIV
treatment access with this key population.57

RV494/
NCT02891135

Title:Randomized Evaluation of a Simplified Clinical Algorithm
for Identifying Patients Eligible for Immediate Initiation of
ART for HIV (SLATE)

Open-label,
randomized
intervention

2016–2017 KE

Objective: To determine the effectiveness of the SLATE
algorithm in increasing ART initiation, compared with
standard care, in nonpregnant adults.

Key findings: In South Africa, the SLATE algorithm increased
the uptake of ART within 28 days by 10% and showed a
numerical increase (6%) in retention at 8 months. In Kenya,
the algorithm increased the uptake of ART within 28 days by
6% but found no difference in retention at 8 months. Eight-
month retention was poor in both arms and both countries.
These results suggest that a simple structured algorithm for
same-day treatment initiation procedures is feasible and can
increase and accelerate ART uptake but that early retention
on treatment remains problematic.22

RV516 Title: Impact Evaluation of PEPFAR-funded PMTCT Activities
on Infant Mortality in Kenya

Pooled cross-
sectional

2016–2018 KE

Objective: To evaluate the impact of PEPFAR funding on key
PMTCT related health outcomes, including infant mortality,
in Kenya and to assess the degree to which the relationship
between PEPFAR funding and key PMTCT-related health
outcomes is mediated by process indicators collected as
part of the routine monitoring and evaluation of PEPFAR-
funded PMTCT programs.

Key findings: Evidence from publicly available data suggests
that PEPFAR’s PMTCT funding was associated with a
reduction in infant mortality and an increase in HIV testing
duringANC inKenya. The full outcomeof fundingmay not be
realized until several years after allocation.17

ACTG=AIDSClinical TrialsGroup; ANC=antenatal care; ART=antiretroviral therapy; EMMA=EnhancedMentorMother progrAm; EWI = earlywarning indicator; FY= fiscal year; INH= isoniazid;
IRIS = Immunopathogenesis of Immune Reconstitution Syndrome; KE = Kenya; MCH = maternal and child health; MHRP = Military HIV Research Program; NG = Nigeria; NVP = nevirapine; PEPFAR =
President’s EmergencyPlan for AIDSRelief; PLHIV= people livingwithHIV; PMTCT=prevention ofmother-to-child transmission; PrEP =Pre-exposure prophylaxis; RPT = rifapentine; TPT = tuberculosis
preventive treatment; TZ = Tanzania; TB = tuberculosis; UG = Uganda; VL = viral load; VMMC = voluntary medical male circumcision; WRAIR = Walter Reed Army Institute of Research.
* Design is detailed according to primary objective; additional designs may be used to support analysis of secondary or exploratory objectives.
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strategies to identify women living with HIV, and protect un-
infected mothers and improve delivery of care.16 In collabo-
ration with Harvard University, WRAIR and its Kericho site in
Kenya helped estimate that 273,924 infant deaths were
averted in Kenya between 2004 and 2014 through PEPFAR
PMTCT funding, or that a $0.33 increase in per capita PEPFAR
PMTCT funding was associated with a 14–16% reduction in
infant mortality (RV516).17 In partnership with Boston Univer-
sity, theWRAIRexplored the impactof addingmentormothers
versus standard care alone on maternal and infant outcomes
(RV465), and demonstrated that maternal and child health
clinics offered a lower cost alternative for initiating pregnant
women on ART (RV342).18,19 The Walter Reed Army Institute
of Research also evaluated a pilot of the automated HIV Infant
Tracking System (HITSystem©, Global Health Innovations,
Dallas, TX) in the Southern Highlands of Tanzania in 2013 to
improve maternal and infant outcomes (RV399). Linkage to
care, retesting of infants at critical time points, tracking of
sample collection and transport with associated turnaround
time, and initiation of infants living with HIV on treatment im-
proved, leading to increased early infant diagnosis service
uptake and improved infant outcomes overall. The Tanzanian
Ministry of Health and the National AIDS Control Program
recognize these features as a best practice and are consid-
ering broader implementation.
The first 95: testing. As of 2018, approximately 21% of

PLHIV worldwide were unaware of their status.2 President’s

Emergency Plan for AIDS Relief makes HIV testing services
freely available to address this gap and achieve the UNAIDS
goal for 95% of PLHIV to know their status by 2030.20 The
Walter Reed Army Institute of Research routinely evaluates
program testing performance across testing modalities at fa-
cilities and in communities disaggregated by age-group,
gender, and key populations, with special emphasis on ado-
lescents, young adults, and adult men.
HIV surveillance studies help to identify and close the

remaining gaps to reach the first 95 in specific populations. In
2015, theWRAIR collaboratedwith the Kenya Defense Forces
to conduct a prevalence assessment ofHIV, tuberculosis (TB),
and malaria among the Kenyan military population (RV292).
This study helped theWRAIR and the Kenyanmilitary to focus
testing initiatives on highest risk populationswithin the forces.
Furthermore, findings informed testing modality prioritization
and planning for force healthcare needs and contributed to
improved case finding in men and the services generally. In
Uganda, the WRAIR conducted an integrated behavioral and
biological survey, finding a high prevalence of HIV, hepatitis B,
and seropositivity for syphilis in remote fishing communities
on Koome and Buvuma islands, while linking newly identified
participants to treatment (RV432) (unpublished data).
Recently, many countries have undertaken surveillance

activities to estimate HIV prevalence, assess progress toward
95-95-95, and inform resource allocation for targeted case
finding.21 Surveillance systems incorporating rapid tests for

TABLE 2
Categorization of Walter Reed Army Institute of Research’s PEPFAR-related implementation science protocols by the PEPFAR implementation
science framework and priority program areas

# ID
PEPFAR implementation

science framework component*

PEPFAR priority program areas

Prevention First 95 HTS* Second 95 C&T* Third 95 VLS* Comorbidities

WRAIR Implementation Science Studies with PEPFAR-funding
1 RV257 Impact evaluation – – – X –

2 RV288 Surveillance – – – X –

3 RV292 Surveillance – X X – X
4 RV329 Operations research X X X X X
5 RV342 Operations research X – X – –

6 RV346 Operations research X X – – –

7 RV399 Monitoring and evaluation X X X – –

8 RV415 Monitoring and evaluation X X X X X
9 RV433 Operations research – – X X –

10 RV432 Impact evaluation – X X X X
11 RV449 Monitoring and evaluation X X X X X
12 RV465 Impact evaluation X X X – –

13 RV476 Operations research X X – – X
14 RV517 Operations research – – X X –

15 RV518 Operations research – – X X –

16 RV528 Monitoring and evaluation – – X – X
17 RV543 Monitoring and evaluation X X X X X
18 RV553 Surveillance – X – – –

19 RV555 Monitoring and evaluation – X X – X
20 RV556 Surveillance – X – – –

21 RV558 Surveillance – X – – –

22 RV557 Monitoring and evaluation – X X – X
23 RV559 Monitoring and evaluation – – X X –

24 RV561 Surveillance – X – – –

25 RV563 Monitoring and evaluation X X X X X
Select WRAIR Implementation Science Studies with outside funding that leverage PEPFAR sites
26 RV368 Operations research X X X X X
27 RV494 Operations research – – X – –

28 RV516 Impact evaluation X X X – –

29 RV246/A5221 Operations research – X X – X
30 RV367/A5279 Operations research – – X – X
C&T = care and treatment; HTS =HIV testing services; ID = study identification number; PEPFAR=President’s Emergency Plan for AIDS Relief; WRAIR =Walter Reed Army Institute of Research;

VLS = Viral load suppression.
* Exemplary ACTG trials with major findings/publications.
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recent infection within the past year are supported by the
WRAIR and other PEPFAR implementing agencies in Kenya,
Nigeria, Tanzania, and Uganda. Data from these studies will
inform the incorporation of recency testing into national sur-
veillanceactivities for early detection of transmitting networks,
such as during outbreak investigations. Each of these exam-
ples of WRAIR’s contribution to surveillance provides critical
information for targeting programmatic response in the high-
est risk populations.
The second 95: treatment. Through multiple studies,

WRAIR has addressed improvements in care for the second
95, which aims for PLHIV to initiate and adhere to lifelong,
uninterrupted ART. In collaboration with Boston University,
WRAIR-supportedPEPFARsites inKericho, Kenya, evaluated
an algorithm to determine eligibility for same-day initiation of
ART,with anoverall goal of reducingpatient attrition at point of
care (RV494).22 The trial found persistent barriers to early or
same-day ART initiation based on clinical practice,23 high-
lighting the need for improved guidance and training for clin-
ical providers. The site also collaborated with the NIH, finding
that for PLHIV with severe immunosuppression who initiate
ART, baseline low body mass index (BMI) and hemoglobin
with high C-reactive protein and D-dimer may be clinically
useful predictors of immune reconstitution inflammatory
syndrome and death (RV246).24

One of the largest and longest running protocols under
WRAIR’s PEPFAR research portfolio with second 95 impacts
is The African Cohort Study (AFRICOS). The African Cohort
Study examines the drivers of quality HIV clinical care across
WRAIR programs in four countries, fosters international and
domestic partnerships, enables ongoing evaluation of PEP-
FAR performance, and elucidates ART as a chronic care
model within resource-constrained settings (RV329). Con-
sistent with changing guidelines for ART initiation, the study
has documented a decreased interval between HIV diagnosis
and ART initiation from amedian of 22 months before 2006 to
just 0.5 months after 2016.25 Asmillions of PLHIV transition to
dolutegravir-based ART, AFRICOS is poised to track health-
related outcomes including development of comorbid condi-
tions, adverse effects, and drug resistance. In response to
growing concern aboutHIVprevention and treatment in young
age-groups, the study has recently been expanded to include
participants aged 15–17 years, to inform programs and poli-
cies for this critical age-group with historically poor HIV-
related outcomes.
The African Cohort Study has also leveraged data to de-

scribe gender-based differences in HIV care and treatment to
bridge critical gender-specific gaps. Despite experiencing
more social barriers to care, women are diagnosed and en-
gaged in care earlier in their disease process compared with
men, partly because of availability of joint women-centric
services at HIV clinical facilities such as prenatal and repro-
ductive health services (unpublished). Differentiated models
of care delivery are needed to improve engagement of men
and optimize support to already-engaged women. In addi-
tion, data from AFRICOS have shown that advanced HIV
disease at enrollment, defined as CD4 < 200 cells/mm3, was
more common among participants who were in Tanzania,
male, aged > 29 years, highly educated, and with higher WHO
clinical stage. Factors associated with a lower risk of ad-
vanced disease were > 1 year since HIV diagnosis and being
onART for at least 6months (unpublished). These results have

informed targeting of individual factors in WRAIR-supported
PEPFAR programs to address advanced disease when re-
fining care and treatment strategies, especially in the era of
test and treat.
The third 95: viral suppression.Attaining viral suppression

requires a combination of the right drug regimen, medication
adherence, and viral load monitoring, andWRAIR has been at
the forefront of this work. In 2010, WRAIR undertook the
Clinic-based ART Diagnostic Evaluation randomized, con-
trolled trial in Kenya that demonstrated the feasibility, supe-
riority, and cost-effectiveness of routine viral load versus
standard of caremonitoring in adults initiating ART at that time
in rural, district-level HIV clinics (RV257).26 The clinic-based
ARTDiagnostic Evaluation reflectedWRAIR’s forwardposture
on optimal patient monitoring, and findings supported global
policy updates made shortly thereafter for routine viral load
monitoring.27 The Clinic-based ART Diagnostic Evaluation
demonstrated that rigorous trials could be conducted in a
routine clinical setting, paving theway for future, generalizable
research including the AFRICOS.
Walter Reed Army Institute of Research has also evaluated

early signs of population-level drug resistance and assessed
viral load and drug resistance patterns in children and adults
(Table 1). In 2016, WRAIR undertook a retrospective evalua-
tion of early warning indicators of drug resistance in the
Southern Highlands of Tanzania (RV433), which improved the
capacity of healthcare providers to conduct surveillance for
drug resistance and informed the 2019 National Report for
Monitoring Development of HIV Drug Resistance.28 More re-
cently, AFRICOS found both pretreatment and acquired re-
sistance across the four countries of enrollment, the latter
suggesting that strategies emphasizing adherence counsel-
ing while delaying ART switch may need modification.29 In
collaboration with the Uniformed Services University of the
Health Sciences, viral load and drug resistance data from
children aged 1–19 years in Tanzania (RV517) and Kenya
(RV518) are being used to inform real-time treatment deci-
sions for regimenoptimization. Forthcoming resultswill inform
funding and policy decisions.
African Cohort Study findings support a growing body of

literature that suggests the accepted viral suppression
threshold may need to shift from 1,000 to a more stringent <
200 copies per milliliter (c/mL). African Cohort Study partici-
pants with persistent low-level viremia (200–999 c/mL) were
more likely to exhibit subsequent virologic failure than those <
200 c/mL.30 These findings helped inform downward revision
of Tanzanian and Kenyan national viral load threshold defini-
tions of undetectable viral load to < 50 c/mL and < 400 c/mL,
respectively.31,32 The Nigeria program is using this informa-
tion to enroll clients with persistent, low-level viremia into
enhanced adherence counseling with repeat viral load testing
to achieve suppression < 200 c/mL. In the era of Undetect-
able =Untransmittable, viral load threshold policy refinements
have the potential to prevent significant transmission of the
virus.
Comorbidities.President’sEmergencyPlan for AIDSRelief

strategies for implementing a multipronged approach to HIV
epidemic control include prevention and clinical services for
HIV-related comorbidities such as TB, sexually transmitted
infections, and mental health disorders. In response, WRAIR
has incorporated each of these comorbidities into imple-
mentation science efforts. For example, the program in
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Kericho, Kenya, supported the first regional hospital to in-
tegrate TB andHIV care in a single clinic in 2005.33 In addition,
WRAIR has conducted several evaluations of TB and TB
preventive therapy in Nigeria, which have been critical in di-
rection setting for the Nigerian Ministry of Defence program
(RV528 and RV557) and nationally (RV555). Preliminary data
have led to expanded GeneXpert laboratory services (Sun-
nyvale, CA) and collaborations, improved sample referral and
operations, and increased uptake of TB preventive therapy
among PLHIV in Nigeria.
The African Cohort Study characterizes how HIV comor-

bidities such as malignancy, cardiovascular events, mal-
nutrition, anemia, and cognitive decline impact clinical
outcomes and help define the healthcare needs of an aging
African HIV population. Cervical cancer accounts for 25% of
female cancers in Africa, with an incidence of 31 per 100,000
women.34,35 African Cohort Study data on cervical cancer
screening help set PEPFAR program targets and will further
elucidate the interplay between HIV, the immune system,
and human papillomavirus–induced carcinogenesis.36 Afri-
can Cohort Study findings suggest that PLHIV on ART had
an increased risk of noncommunicable diseases com-
pared with those not on ART.37 In addition, AFRICOS is
being used to monitor the transition to dolutegravir as first-
line treatment, providing real-time data to inform program
improvement. Preliminary data show that participants pre-
scribed tenofovir/lamivudine/dolutegravir (TLD) developed
a higher BMI than those on other ART regimens (un-
published). Participants who were ART naive had a 55%
lower rate of developing high BMI than those on non-TLD
ART, and hyperglycemia incidence was increased with ex-
posure to any ART, particularly TLD (unpublished). These
findings have policy implications for rollout of dolutegravir,
as metabolic adverse event profiles differ between regi-
mens. Comprehensive care will need to address non-
communicable diseases in PLHIV as they survive to older
ages.37 The cohort has also identified mental health as a
driver of HIV outcomes, for example, describing depression
as a predictor of HIV viral load.38

Leveraging PEPFAR sites for impact. Walter Reed Army
Institute of Research leverages knowledge and skills in PEP-
FAR program management, research, and implementation
science for translation of research into impact. Walter Reed
Army Institute of Research’s PEPFAR research portfolio in-
corporates institutional partnerships and synergies that
maximize return on investments. Collaborations with other
U.S. government agencies and academic partners such as
Boston University, Harvard University, and University of
Maryland have leveragedWRAIR’sPEPFARsites and external
funding to conduct implementation science work to answer
key service delivery questions.
The TRUST study, supported by DOD and NIH funding,

used respondent-driven sampling to enroll highly marginal-
ized men who have sex with men and transgender women at
PEPFAR sites into HIV programs at community centers in
Nigeria (RV368). The study identified an exceptional burden of
HIV in Nigerian men who have sex with men, with HIV preva-
lence more than 50% and incidence more than 15 cases per
100 person-years.39,40 The study also identified a substantial
need for diagnosis and management of other sexually trans-
mitted infections, and new prevention interventions.40–47

Study findings have subsequently been incorporated directly

into prevention and clinical service approaches at the com-
munity centers.
In Kericho, Kenya, a WRAIR- and PEPFAR-supported clin-

ical care center is co-located with an AIDS Clinical Trials
Group clinical research site. Two major publications in The
New England Journal of Medicine using data from this site
resulted in global policy changes, including shifting standard
of care for starting ART while on TB treatment from 6 months
to 2 weeks of TB therapy in patients with CD4 < 50 cells/mm3

(RV249).48 The site also contributed to the groundbreak-
ing Brief Rifapentine–Isoniazid Evaluation for TB Prevention/
A5279 trial that established the efficacy of a 1-month
rifapentine/isoniazid regimen for the prevention of active TB
and provided data to guide future TB/HIV program activities
(RV367).49 In 2006, the site collaborated with the NIH in the
OCTANE/A5208 study (RV186). This study demonstrated
ritonavir-boosted lopinavir plus tenofovir-emtricitabine was
superior to nevirapine plus tenofovir-emtricitabine for initial
ART in women with prior use of single-dose nevirapine, and
that clinical trial adult female participants could successfully
be transitioned to local, routine care.50,51 The site has further
collaborated with the NIH to conduct studies in infants,
children, adolescents, and pregnant women to improve HIV
treatment and prevention including HIV remission. By imple-
menting collaborations with access to diverse funding
streams, WRAIR has created additional opportunities to build
upon a strong foundation to translate research into public
health impact.
Biopreparedness. President’s Emergency Plan for AIDS

Relief investments in Africa have helped build a strong foun-
dation for biopreparedness and health security through sys-
tems that strengthen local capacity and emphasize effective,
efficient, and sustainable health care.52 These long-term
public health and health system strengthening tools have
been applied to emerging infectious disease threats, including
the 2014 Ebola outbreaks in Nigeria and Uganda and the
current COVID-19 pandemic.53 Walter Reed Army Institute of
Research is strongly positioned to rapidly respond to such
outbreaks through clinical research and implementation sci-
ence, in addition to ongoing diagnostic and vaccine devel-
opment lines of effort. Research skills developed in the
conduct of trials and observational studies lay the foundation
for public health and countermeasure development across
sub-Saharan Africa.
Data for public health impact.Walter Reed Army Institute

of Research’s program evaluations integrate core perfor-
mance data streams continuously analyzed across all PEP-
FAR programs, with operational and research data collected
at the service delivery level to identify program strengths and
gaps. For example, Nigerian program direction has been in-
formed by improvements in adolescent viral suppression
observed at Nigerian military sites after implementation of a
strategy originally piloted in Kenya (RV543). Program evalua-
tions improve staff capacity to critically assess program
outputs against the 95-95-95 targets and implement evidence-
informed strategies in response to real-time programming
needs. Similarly, AFRICOS data are leveraged to assess
PEPFAR priorities, providing real-time feedback to inform
program improvement. This includes current priorities such as
monitoring the transition to dolutegravir as first-line treatment,
the transition to multi-month ART dispensing, viral load sup-
pression and HIV drug resistance, and HIV comorbidities and
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advanced disease. As PEPFAR countries approach epi-
demic control, finding cases and maintaining clients on care
long-term require increasingly granular data and rapid analysis.
Chronic care models will become increasingly important in the
care and treatment setting, as will data on HIV coinfections and
comorbidities. Longitudinal studies embedded in PEPFAR pro-
gram sites, such as AFRICOS, present a unique opportunity
to characterize these conditions among adolescent and adult
populations.

CONCLUSION

Walter Reed Army Institute of Research’s diverse imple-
mentation science portfolio has had a significant impact on
HIV prevention, 95-95-95, and comorbidity-focused pro-
grams, and has informed policies for care delivery across
PEPFAR priority areas. Impacts include improved PrEP de-
livery and PMTCT strategies; results return, linkage, and
clinical management; expansion of viral load testing, espe-
cially in key and priority populations; and medication adher-
ence through viral load monitoring. In addition, the portfolio
addresses the complete spectrum of long-term HIV health,
including comorbidities as the population ages.
Nested within the WRAIR enterprise, investments in

implementation science provide direct benefit to PEPFAR
service delivery for military and civilian populations while
creating institutional synergies that contribute broadly to the
DOD’s global health-oriented research mission. Grounding
service delivery in implementation science enables WRAIR to
leverage capabilities and partnerships, and enhance quality
and sustainability, while securing the PEPFAR priorities of
accelerating access to HIV treatment, focusing prevention
for maximum effect, and increasing the impact and cost-
effectiveness of every dollar invested. Over time, WRAIR’s
PEPFAR program has shortened data collection to inform
real-time application of findings to help control the epidemic.

ReceivedMay 26, 2020. Accepted for publication September 9, 2020.

Published online November 9, 2020.

Note: Supplemental tables appear at www.ajtmh.org.

Acknowledgments: We wish to acknowledge the important contri-
butions of the WRAIR U.S. Medical Research Directorate-Africa, its
country directors’ oversight of PEPFAR programs, implementation
science, and clinical research in Kenya, Nigeria, Tanzania, and
Uganda, and the support staff for program and clinical research sites
who have made this work possible.

Financial support: This research has been supported by the U.S.
President’s Emergency Plan for AIDS Relief (PEPFAR) through the
U.S. Department of Defense. This work was supported by a co-
operative agreement (W81XWH-18-2-0040) between the Henry M.
Jackson Foundation for the Advancement of Military Medicine, Inc.,
and the U.S. Department of Defense (DOD).

Disclaimer: The views expressed are those of the authors and should
not be construed to represent the positions of the U.S. Army, the
Uniformed Services University, or the Department of Defense.

Authors’ addresses: Elizabeth H. Lee, Deydre Teyhen, and Julie Ake,
U.S. Military HIV Research Program, Walter Reed Army Institute
of Research, Silver Spring, MD, E-mails: elee@hivresearch.org,
deydre.s.teyhen.mil@mail.mil, and julie.a.ake.mil@mail.mil. Kavitha
Ganesan, Trevor A. Crowell, Eniko Akom, Patricia Agaba, Priyanka
Desai, Tiffany Hamm, and Christina Polyak, U.S. Military HIV Research
Program, Walter Reed Army Institute of Research, Silver Spring, MD,

andHenryM.JacksonFoundation,Bethesda,MD,E-mails: kganesan@
hivresearch.org, tcrowell@hivresearch.org, eakom@hivresearch.org,
pagaba@hivresearch.org, pdesai@hivresearch.org, thamm@hjf.org,
and cpolyak@hivresearch.org. Samoel A. Khamadi, HJF Medical
Research International, Mbeya, Tanzania, E-mail: skhamadi@wrp.
or.tz. Stanley C. Mirebe and Yakubu Adamu, U.S. Army Medical Re-
search Directorate-Africa, Abuja, Nigeria, E-mails: meribestanley@
yahoo.com and yadamu@wrp-n.org. Dorothy Njeru, U.S. Army Medi-
cal Research Directorate-Africa, Nairobi, Kenya, E-mail: dorothy.njeru@
usamru-k.org. Fred Magala, Makerere University Walter Reed Project,
Kampala, Uganda, E-mail: fmagala@muwrp.org. Douglas Shaffer, U.S.
Department of Health and Human Services, Nairobi, Kenya, E-mail:
shafferdn@state.gov. Fredrick Sawe, HJF Medical Research Inter-
national, Kericho, Kenya, E-mail: fredrick.sawe@usamru-k.org. Patrick
W. Hickey, The Uniformed Services University of the Health Sciences,
Bethesda, MD, E-mail: patrick.hickey@usuhs.edu.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits un-
restricted use, distribution, and reproduction in anymedium, provided
the original author and source are credited.

REFERENCES

1. WHO, 2019. Global Health Observatory (GHO) Data: HIV/AIDS.
Geneva, Switzerland: World Health Organization. Available at:
https://www.who.int/gho/hiv/en/. Accessed September 26,
2019.

2. UNAIDS, 2019.Global HIV andAIDS Statistics—2019 Fact Sheet.
Geneva, Switzerland: UNAIDS. Available at: https://www.
unaids.org/en/resources/fact-sheet. Accessed September 26,
2019.

3. United States Department of State, Office of Inspector General,
2010. Report of Inspection: Review of the President’s Emer-
gency Plan for AIDS Relief (PEPFAR) at Select Embassies
Overseas. Washington, DC: Office of the Inspector General.

4. Daschle T, Frist B, 2015.TheCase for StrategicHealthDiplomacy:
A Study of PEPFAR Bipartisan Policy Center. Washington, DC:
Bipartisan Policy Center.

5. U.S. Department of State Office of the U.S. Global AIDS Co-
ordinator and Health Diplomacy, 2019. The United States
President’s Emergency Plan for AIDS Relief 2019 Annual Re-
port to Congress. Washington, DC: U.S. Department of State
Office of the U.S. Global AIDS Coordinator and Health
Diplomacy.

6. Reilly LUS, 2010. Military HIV research program: successfully in-
tegrating HIV vaccine research with prevention, care, and
treatment.Mil Med 175 (Suppl 7): 42–44.

7. Rerks-Ngarm S et al., 2010. Vaccination with ALVAC and AIDS-
VAX to prevent HIV-1 infection in Thailand. N Engl J Med 361:
2209–2220.

8. National Institute of Allergy and InfectiousDiseases, 2016. Large-
scale HIV vaccine trial to launch in South Africa. NIH-funded
study will test safety, efficacy of vaccine regimen. Available at:
https://www.nih.gov/news-events/news-releases/large-scale-
hiv-vaccine-trial-launch-south-africa. Accessed September 29,
2019.

9. Office of the Under Secretary of Defense for Policy, 2017. DOD
Instruction 2000.30 Global Health Engagement (GHE) Activi-
ties. Washington, DC: Office of the Under Secretary of Defense
for Policy.

10. United States Government, 2019. United States Government
Global Health Security Strategy. Washington, DC: United
States Government.

11. Padian NS, Holmes CB, McCoy SI, Lyerla R, Bouey PD, Goosby
EP, 2011. Implementation science for the US President’s
emergency plan for AIDS Relief (PEPFAR). J Acquir Immune
Defic Syndr 56: 199–203.

12. United States Agency for International Development, 2019.
DREAMS: Partnership to Reduce HIV/AIDS in Adolescent Girls
and YoungWomen. Washington, DC: United States Agency for
International Development. Available at: https://www.usaid.gov/
global-health/health-areas/hiv-and-aids/technical-areas/dreams.
Accessed September 29, 2019.

A REVIEW OF PEPFAR-FUNDED WRAIR IMPLEMENTATION SCIENCE 23

http://www.ajtmh.org
mailto:elee@hivresearch.org
mailto:deydre.s.teyhen.mil@mail.mil
mailto:julie.a.ake.mil@mail.mil
mailto:kganesan@hivresearch.org
mailto:kganesan@hivresearch.org
mailto:tcrowell@hivresearch.org
mailto:eakom@hivresearch.org
mailto:pagaba@hivresearch.org
mailto:pdesai@hivresearch.org
mailto:thamm@hjf.org
mailto:cpolyak@hivresearch.org
mailto:skhamadi@wrp.or.tz
mailto:skhamadi@wrp.or.tz
mailto:meribestanley@yahoo.com
mailto:meribestanley@yahoo.com
mailto:yadamu@wrp-n.org
mailto:dorothy.njeru@usamru-k.org
mailto:dorothy.njeru@usamru-k.org
mailto:fmagala@muwrp.org
mailto:shafferdn@state.gov
mailto:fredrick.sawe@usamru-k.org
mailto:patrick.hickey@usuhs.edu
https://creativecommons.org/licenses/by/4.0/
https://www.who.int/gho/hiv/en/
https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
https://www.nih.gov/news-events/news-releases/large-scale-hiv-vaccine-trial-launch-south-africa
https://www.nih.gov/news-events/news-releases/large-scale-hiv-vaccine-trial-launch-south-africa
https://www.usaid.gov/global-health/health-areas/hiv-and-aids/technical-areas/dreams
https://www.usaid.gov/global-health/health-areas/hiv-and-aids/technical-areas/dreams


13. Dellar RC, Dlamini S, KarimQA, 2015. Adolescent girls and young
women: key populations for HIV epidemic control. J Int AIDS
Soc 18 (2 Suppl 1): 19408.

14. Larson B, Tindikahwa A, Mwidu G, Kibuuka H, Magala F, 2015.
Howmuch does it cost to improve access to voluntary medical
male circumcision among high-risk, low-income communities
in Uganda? PLoS One 10: e0119484.

15. Thomas AG, Tran BR, CranstonM, BrownMC, Kumar R, Tlelai M,
2011. Voluntary medical male circumcision: a cross-sectional
study comparing circumcision self-report and physical exami-
nation findings in Lesotho. PLoS One 6: e27561.

16. WHO, 2019. HIV/AIDS: Mother to Child Transmission of HIV.
Geneva, Switzerland: World Health Organization. Available at:
https://www.who.int/hiv/topics/mtct/about/en/.

17. Barnhart DA et al., 2019. Association of the US president’s
emergency plan for AIDS relief’s funding with prevention of
mother-to-child transmission of HIV in Kenya. JAMA Netw
Open 2: e1911318.

18. Larson BA, Bii M, Tsikhutsu I, Halim N, Wolfman V, Coakley P,
Sugut W, Sawe F, 2018. The Enhanced Mentor Mother Pro-
grAm (EMMA) for the prevention of mother-to-child trans-
mission of HIV in Kenya: study protocol for a cluster
randomized controlled trial. Trials 19: 594.

19. Larson BA, Bii M, Halim N, Rohr JK, Sugut W, Sawe F, 2018.
Incremental treatment costs for HIV-infected women initiating
antiretroviral therapy during pregnancy: a 24-month micro-
costing cohort study for a maternal and child health clinic in
Kenya. PLoS One 13: e0200199.

20. Joint United Nations Programme on HIV/AIDS, 2017. Ending
AIDS: Progress towards the 90–90–90 Targets. Geneva, Swit-
zerland: UNAIDS.

21. Justman JE, Mugurungi O, El-Sadr WM, 2018. HIV population
surveys–bringing precision to the global response. N Engl J
Med 378: 1859–1861.

22. Rosen S, Fox MP, Larson BA, Brennan AT, MaskewM, Tsikhutsu
I, Bii M, Ehrenkranz PD, Venter WF, 2017. Simplified clinical
algorithm for identifyingpatients eligible for immediate initiation
of antiretroviral therapy for HIV (SLATE): protocol for a rando-
mised evaluation. BMJ Open 7: e016340.

23. BrennanAT,MaskewM, LarsonBA, Tsikhutsu I, Bii M, Vezi L, Fox
MP, VenterWD, EhrenkranzPD, RosenS, 2019.Who is seeking
antiretroviral treatment for HIV now?Characteristics of patients
presenting in Kenya and South Africa in 2017–2018. J Int AIDS
Soc 22: e25358.

24. Sereti I et al., 2019. Prospective international study of incidence
and predictors of immune reconstitution inflammatory syn-
drome and death in people with HIV and severe lymphopenia.
Clin Infect Dis 71: 652–660.

25. Esber AL et al., 2020. Decreasing time to antiretroviral therapy ini-
tiation after HIV diagnosis in a clinic-based observational cohort
study in four African countries. J Int AIDS Soc 23: e25446.

26. Sawe FK et al., 2015. Kericho CLinic-based ART Diagnostic
Evaluation (CLADE): design, accrual, and baseline character-
istics of a randomized controlled trial conducted in pre-
dominately rural, district-level, HIV clinics of Kenya. PLoS One
10: e0116299.

27. SaweF et al., 2013.Superiority of Routine Viral LoadMonitoring in
Rural Kenya: the Kericho Clinic-based ART Diagnostic Evalu-
ation (CLADE) Trial. Conference on Retroviruses and Oppor-
tunistic Infections. Atlanta, GA: Conference on Retroviruses
and Opportunistic Infections.

28. WHO, 2019. HIV Drug Resistance Report. Geneva, Switzerland:
World Health Organization.

29. Crowell TA et al., 2020. Pre-treatment and acquired antiretroviral
drug resistance among persons living with HIV in four African
countries. Clin Infect Dis ciaa1161. doi: 10.1093/cid/ciaa1161.

30. Esber A, Polyak C, Kiweewa F, Maswai J, Owuoth J, Maganga L,
AdamuY,HickeyPW,AkeJA,Crowell TA, 2019.Persistent low-
level viremia predicts subsequent virologic failure: is it time to
change the third 90? Clin Infect Dis 69: 805–812.

31. Tanzanian National AIDS Control Programme, 2019. National
Guidelines for the Management of HIV and AIDS, 7th edition.
Dar es Salaam, Tanzania: National AIDS Control Programme.

32. National AIDS & STI Control Program, Ministry of Health Kenya,
2019.Guidance on Viral LoadMonitoring for People Living with

HIVWhoAre onAntiretroviral Therapy in Kenya. Nairobi, Kenya:
Ministry of Health.

33. Shaffer DN, Obiero ET, Bett JB, Kiptoo IN, Maswai JK, Sawe FK,
Carter EJ, 2012. Successes and challenges in an integrated
tuberculosis/HIV clinic in a rural, resource-limited setting: ex-
periences from Kericho, Kenya. AIDS Res Treat 2012: 238012.

34. Parkin DM, Sitas F, Chirenje M, Stein L, Abratt R, Wabinga H,
2008. Part I: cancer in indigenous Africans--burden, distribu-
tion, and trends. Lancet Oncol 9: 683–692.

35. Ferlay J, ShinHR, Bray F, FormanD,MathersC, Parkin DM, 2010.
Estimates of worldwide burden of cancer in 2008: GLOBOCAN
2008. Int J Cancer 127: 2893–2917.

36. GeorgeW.Bush Institute, 2019.GoFurther:Working toEffectively
End AIDS and Cervical Cancer Texas. Dallas, TX: George W.
Bush Presidential Center. Available at: https://www.bushcenter.
org/explore-our-work/taking-action/partnership-to-end-aids-
and-cervical-cancer.html. Accessed September 29, 2019.

37. Ake JA et al., 2018. Noninfectious comorbidity in the African co-
hort study. Clin Infect Dis 69: 639–647.

38. Meffert SM et al., 2019. East AfricanHIV care: depression andHIV
outcomes. Glob Ment Health (Camb) 6: e9.

39. Nowak RG et al., 2019. Individual and sexual network predictors
of HIV incidence amongmenwho have sexwithmen in Nigeria.
J Acquir Immune Defic Syndr 80: 444–453.

40. Keshinro B et al., 2016. High prevalence of HIV, chlamydia and
gonorrhoea among men who have sex with men and trans-
gender women attending trusted community centres in Abuja
and Lagos, Nigeria. J Int AIDS Soc 19: 21270.

41. Crowell TA et al., 2018. Asymptomatic lymphogranuloma vene-
reumamongNigerianmenwhohave sexwithmen.Sex Transm
Infect 94: 578–581.

42. Hardick J et al., 2018. Molecular screening for Neisseria gonor-
rhoeae antimicrobial resistance markers in Nigerian men who
have sexwithmen and transgender women. Int J STDAIDS 29:
1273–1281.

43. Rodriguez-Hart C et al., 2017. Pathways from sexual stigma to
incident HIV and sexually transmitted infections among Niger-
ian MSM. AIDS 31: 2415–2420.

44. Rodriguez-Hart C et al., 2018. The synergistic impact of sexual
stigma and psychosocial well-being on HIV testing: a mixed-
methods study among Nigerian men who have sex with men.
AIDS Behav 22: 3905–3915.

45. Crowell TA, Keshinro B, Baral SD, Schwartz SR, Stahlman S,
Nowak RG, Adebajo S, Blattner WA, Charurat ME, Ake JA,
2017. Stigma, access to healthcare, and HIV risks among men
who sell sex to men in Nigeria. J Int AIDS Soc 20: 21489.

46. Rodriguez-Hart C et al., 2018. Sexual stigma patterns among
Nigerian men who have sex with men and their link to HIV and
sexually transmitted infection prevalence. AIDS Behav 22:
1662–1670.

47. Nowak RG et al., 2020. Multiple HPV infections among men who
have sex with men engaged in anal cancer screening in Abuja,
Nigeria. Papillomavirus Res 10: 100200.

48. Havlir DV et al., 2011. Timing of antiretroviral therapy for HIV-1
infection and tuberculosis. New Engl J Med 365: 1482–1491.

49. Swindells S et al., 2019. One month of rifapentine plus isoniazid
to prevent HIV-related tuberculosis. New Engl J Med 380:
1001–1011.

50. Lockman S et al., 2010. Antiretroviral therapies in women after
single-dose nevirapine exposure. New Engl J Med 363:
1499–1509.

51. Sawe F et al., 2017. Excellent retention, virologic and clinical
outcomes after transitioning from an antiretroviral treatment
clinical trial to locally-providedcareand treatment inAfrica. Int J
Clin Trials 4: 39–44.

52. Officeof theU.S.Global AIDSCoordinator andHealthDiplomacy,
2018. Progress Report: PEPFAR Strategy for Accelerating HIV/
AIDS Epidemic Control (2017–2020). Washington, DC: US
Department of State.

53. DaschleT, FristB, 2018.BuildingPropserity, Stability andSecurity
through Strategic Health Diplomacy: A Study of 15 Years of
PEPFAR. Washington, DC: Bipartisan Policy Center.

54. MeribeSCet al., 2020.Sustaining tuberculosispreventive therapy
scale-up through direct supportive supervision. Public Health
Action 10: 60–63.

24 LEE, GANESAN, AND OTHERS

https://www.who.int/hiv/topics/mtct/about/en/
http://dx.doi.org/10.1093/cid/ciaa1161
https://www.bushcenter.org/explore-our-work/taking-action/partnership-to-end-aids-and-cervical-cancer.html
https://www.bushcenter.org/explore-our-work/taking-action/partnership-to-end-aids-and-cervical-cancer.html
https://www.bushcenter.org/explore-our-work/taking-action/partnership-to-end-aids-and-cervical-cancer.html


55. OdumeB,MeribeSC,OdusoteT, IfunanyaM,DebemH,Amazue-
Ezeuko I, Ogbanufe O, Adamu Y, Onotu D, 2020. Taking tu-
berculosis preventive therapy implementation to national scale:
the Nigerian PEPFAR Program experience. Public Health Ac-
tion 10: 7–10.

56. Uthman OA, Okwundu C, Gbenga K, Volmink J, Dowdy D, Zumla
A, Nachega JB, 2015. Optimal timing of antiretroviral therapy

initiation for HIV-infected adults with newly diagnosed pulmo-
nary tuberculosis: a systematic review and meta-analysis. Ann
Intern Med 163: 32–39.

57. Charurat ME et al., 1999. Uptake of treatment as prevention for
HIV and continuum of care among HIV-positive men who have
sexwithmen inNigeria. J Acquir ImmuneDefic Syndr 68 (Suppl
2): S114–S23.

A REVIEW OF PEPFAR-FUNDED WRAIR IMPLEMENTATION SCIENCE 25


