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Abstract
Background—Daily suppression of herpes simplex virus type 2 (HSV-2) reduces plasma HIV-1
concentrations and has been shown to delay HIV-1 disease progression modestly in one clinical
trial. We investigated the impact of daily suppressive acyclovir on HIV-1 disease progression in
Rakai, Uganda

Methods—In a single site trial, 440 HIV-1, HSV-2 dually infected consenting adults with CD4+
T-cell counts 300-400 cells/μL and not on antiretroviral therapy were randomized 1:1 to receive
either acyclovir 400 mg orally twice daily or placebo; participants were followed for 24 months.
The primary outcome was CD4 <250 or ART initiation for WHO stage IV disease. Intent-to-treat
analysis used Cox proportional hazards (CPH) models, adjusting for baseline log10 viral load
(VL), CD4 cell count, gender and age to assess the risk of disease progression. The impact of
suppressive HSV-2 treatment by baseline VL was also investigated in a CPH model. This trial is
registered with clinicaltrials.gov, number NCT00405821.

Findings—Overall, 110 participants in the placebo arm and 95 participants in the treatment arm
reached the primary endpoint (Adj HR 0.75, 95% CI 0.58-0.99; p=0.040). In a sub-analysis
stratified by baseline VL quintile, participants with a baseline VL >= 50,000 copies/ml
experienced a 38% reduction in HIV disease progression in the treatment compared to placebo
arm (Adj HR 0.62, 95% CI 0.43-0.96;p=0.03).
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Interpretation—Acyclovir reduced the rate of disease progression by 25%, with the greatest
impact occurring among individuals with high baseline VL. Suppressive acyclovir may be
warranted among HSV-2/HIV-1 dually infected individuals with viral loads >= 50,000 copies/ml
prior to antiretroviral treatment.
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Introduction
Interventions that slow HIV-1 disease progression could postpone the need for antiretroviral
therapy (ART) and prolong life expectancy for HIV-infected persons, thus safe, effective,
and low cost approaches to delay HIV disease progression are urgently needed. Despite the
success achieved in scaling up ART, the majority of the 22.5 million HIV+ persons in low
and middle-income countries are not yet on ART. With many programs facing funding
constraints, cost-effective measures to delay ART initiation are needed

Herpes simplex virus type 2 (HSV-2) has been shown to up-regulate HIV-1 replication at
the cellular level and to increase viral load.(1) HSV-2 is the most common cause of genital
ulcer disease (GUD); seroprevalence among HIV-1 infected individuals ranges from 70% to
over 90%.(2;3) GUD is prevalent in HIV-infected individuals and increases HIV
transmission to uninfected partners.(4) Reactivation of HSV-2 is common among HIV-1
infected individuals and plasma and genital HIV-1 concentrations increase during
reactivation.(3;5-7) HIV-1 viral load (VL) in plasma is the key determinant of HIV
progression and transmission.(8;9) A recent meta-analysis of seven randomized trials of
daily herpes suppressive therapy with acyclovir or valacyclovir for 8-12 weeks has shown a
reduction in median plasma HIV-1 RNA concentration by 0.33 log10 copies/ml and one
randomized controlled trial has shown a modest 16% reduced risk of disease progression
with daily acyclovir.(10;11) We undertook a randomized, placebo-controlled, double blind
trial of acyclovir 400mg twice daily to evaluate the impact on disease progression among
dually HIV/HSV-2 infected individuals who were not yet eligible for ART in this Ugandan
setting.

Methods
Participants

Four hundred and forty eligible HIV-1, HSV-2 co-infected clients 18 years and older from
Rakai Health Sciences Program and affiliated HIV care programs in the area were recruited
between May 2007 and November 2008. Inclusion criteria were seropositivity for both
HIV-1 and HSV-2, and CD4 count between 300 and 400 cells/ul. We excluded individuals
with AIDS defining illnesses, and individuals receiving ART. All participants provided
written informed consent. The study was approved by the Uganda Virus Research Institute
Science and Ethics Committee, the Uganda National Council for Science and Technology
and the NIAID Intramural Institutional Review Board.

Study Design
The study was a double-blinded, individually randomized, placebo-controlled trial of 400mg
acyclovir twice daily versus placebo. The study drug was manufactured by Carlsbad
Laboratories (San Diego, CA, USA) with matched acyclovir 400mg and placebo tablets,
packaged in monthly bottles of 60 tablets to provide a 30 day supply, and stored between
20°C – 25°C. Placebo tablets were identical in appearance, taste and weight to the acyclovir
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tablets. Participants were instructed to take one tablet in the morning and one in the evening.
The sample size of 220 per arm was estimated based on time-to-event design and the log-
rank test and the study was powered to detect a hazard ratio of 1.5-2.0 at 2 years with power
of 80%, assuming that 40% of participants in the placebo arm will progress to CD4+ cell
count < 250 cells/μL and a 10% loss to follow-up.

Randomization and masking
Participants were randomly assigned to the intervention or control groups after eligibility
screening as follows. Treatment assignment was randomly generated using a fixed block
randomization method of block size 4. Each of the 4 unique computer generated
alphanumeric random numbers representing the two study arms were printed on a random
assignment-card, and placed in an opaque envelope. Two teams of clinicians were
assembled and each assigned 8 HIV-care clinics (hubs) provided with random assignment
cards, without switching their assigned batches with the other team. For each enrolling team,
a block of size 4 was exhausted first before picking another block of size 4; i.e. no
replacement was done for each selected assignment card until whole block of size 4 was
exhausted.

Study drug packaging and labeling
Each participant's monthly pills of 60 tablets for 24 months were packaged for the acyclovir
and placebo, separately, by non-project staff completely independent of the study, but
supervised by the two unblinded statisticians. Pill bottles were labeled with unique computer
generated alphanumeric codes then arranged in numerical order of the random numbers and
stored in the pharmacy prior to dispensing to the study participants. The randomization
alphanumeric computer generated label on each pill bottle corresponded with the
randomization number on the card used at the enrollment visit. The Pharmacy released pill
bottles corresponding to packs of envelopes going to the field. All study staff, investigators
and participants were blinded to the randomization code apart from two protocol statisticians
(FM & NK).

Screening and follow-up
Study screening included: identification of HIV-1 and HSV-2 serostatus, willingness to
adhere to study procedures and baseline laboratory evaluations (CD4, renal, hematology and
liver function testing, HIV VL). Participants were seen monthly over 24 months follow-up
for drug refill and adverse event review. Female participants provided a self administered
vaginal swab and a urine sample for pregnancy testing. A symptom screen was performed
and if deemed necessary a physical examination was done including a genital exam and
swab of any visual ulcers for subsequent testing using a GUD multiplex assay (detecting
HSV-1,2, H. ducreyi and T. pallidum). At every 6 months visit a more intensive history was
taken including adverse event review, quality of life survey and a physical examination was
performed. Blood was taken at these major 6 monthly visits for repeat CD4 and HIV VL
testing.

To establish eligibility, HIV-1 serostatus was determined using two different enzyme
immunoassays (Vironostika HIV-1, Organon Teknika, Charlotte, North Carolina, USA, and
Cambridge Biotech, Worcester, Massachusetts, USA), with Western blot confirmation of all
discordant EIAs (HIV-1 WB Bio-Merieux-Vitek, St Louis, Missouri, USA). HSV-2
serostatus was determined using Focus HerpeSelect-2 EIA (Focus Technologies, Cypress,
CA, USA), with a cut-off of 3.4 to improve specificity.(12;13) CD4 testing was performed
using a FACSCalibur (Becton Dickenson, Franklin Lakes, New Jersey, USA) and HIV VL
testing was done using the Roche Monitor v1.5 assay (Roche Diagnostics, Indianapolis,
USA)
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The primary adherence measure was clinic-based pill count. For 25 (0.3%) visits where pill
count was missing, we relied on self-report of subject. Percent adherence was defined as the
number of pills taken during the previous month divided by the number of pills expected to
be taken based on the time interval between visits. For missed dispensing visits, we
attributed zero pills taken from the time of the scheduled visit for each subject. Pill counts
were performed by study staff but no additional adherence counseling was done based on
pill counts. For the intent-to-treat analysis, subjects who were permanently or temporarily
discontinued from study drug (for example, for concomitant corticosteroid usage) were
considered 0% adherent during the period of study drug discontinuation. Monthly data were
aggregated quarterly and categorized as less than 90%, more than 90%, or missing; these
categories were selected on the basis of adherence levels that had been achieved in previous
efficacy trials.(14;15) Participants contributed to adherence data until reaching the primary
endpoint, having started ART, being lost to follow-up or experiencing death.

Study endpoints
The primary outcome was HIV-1 disease progression defined as progression to a CD4 less
than 250 or a WHO stage IV condition other than esophageal candidiasis (referred to as
ART eligibility). A secondary composite endpoint analysis also included non-traumatic
death and ART initiation for any reason apart from short course prevention of mother to
child transmission (PMTCT). Similar composite measures have been used as outcomes in
earlier studies of ART and have been proposed as outcomes for trials of preventive HIV-1
vaccines that might alter viral load and disease progression.(10;16-18)

Statistical analysis
The primary outcome, HIV-1 disease progression to ART eligibility (CD4<250 cells/ ul or
WHO stage IV disease) was estimated assuming that this event occurred at the monthly visit
in which it was detected. In both study arms, time from enrolment was cumulated up to the
24-month follow-up visit, end-point or censoring, whichever occurred first, and the
incidence of ART eligibility was estimated per 100 person-years. Exploratory analyses
assessed the comparability of the two study arms at enrolment; age, sex, baseline pregnancy
status for women, viral load and CD4 count. We used an intention-to-treat approach for the
primary efficacy analysis. Women who become pregnant during the study and were
provided with short course prophylaxis PMTCT were analyzed in their randomization arm.
Hazard ratios (HR) and 95% CI of ART eligibility in the acyclovir versus the placebo arm
were estimated using Kaplan-Meier (KM) survival analysis and Cox proportional hazard
regression for the adjusted analyses. Primary analyses adjusted for baseline viral load and
CD4 counts as planned apriori(19) . A post-hoc analysis was also performed stratified by
baseline HIV VL <50, 000 copies/ml or >= 50, 000 copies/ml. Baseline viral load was
categorized into four groups; <10,000; 10,000-49,999; 50,000-99,999; and 100,000+ copies/
mL while CD4 counts were categorized as 300-349 and 350+ cells/ul. The log-rank test was
used to assess comparability of failure (ART eligibility) for the two arms. All analyses were
deemed to be statistically significant at a two-sided α=0.05 level, and were conducted using
Stata version 10.0 statistical analysis software.

For the formal statistical monitoring, we used the O'Brien-Fleming alpha spending-function
at data accrual information fraction points of 50%, 75% and 100%, based on the Lan-
DeMets group sequential approach with 2 interim and a final analysis. The 2-sided alpha cut
off points for the first, second and last analyses were 0.00153, 0.00916, and 0.02200,
respectively. The data cutoff date for the first interim analysis was March 31, 2009, when
about 50% of projected person time had been accrued, and June 4, 2010 for the second
interim analysis, when about 75% of person time had been accrued. None of the interim

Reynolds et al. Page 4

Lancet Infect Dis. Author manuscript; available in PMC 2013 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



analyses showed a statistically significant difference in ART eligibility between the two
study arms. WinLD was used for the alpha and Z-boundaries calculations at each look.

We analysed the annual rate of change in log10 VL using multi-level linear mixed effects
models (random intercept and random slope) with an unstructured covariance structure. The
annual rate of change in log10 viral load was estimated for each study arm and between
study arms using a time-study arm interaction term. Participants were censored from
trajectory analyses when they reached a study endpoint (immunological or clinical), started
ART, were lost to follow up (died, refused), or reached administrative censoring point.
Linear regression modeling was also used to assess the difference in mean viral load (log10
VL) between treatment and placebo, adjusting for baseline viral load.

Role of the funding source
SJR, TQ are employees of NIAID/NIH and involved in the study design, data collection,
data analysis, data interpretation and writing of the report. SJR, FM, KN, NK, MJW, RHG,
DS & TCQ contributed to design of the study and writing the protocol, undertook all
analyses, wrote the manuscript, and had final responsibility for the decision to submit for
publication. FM & NK were the protocol statisticians and had access to the raw data. PS,
GM, IB contributed to study conduct, laboratory support and writing of the manuscript.

Results
The CONSORT diagram is given in Figure 1. A total of 1,404 potential participants were
assessed for HSV-2 seropositivity of which 1,236 were HSV-2 seropositive and 989 (80.0%)
were screened sequentially for enrollment up to the time of full enrolment. The major
screening criteria excluding enrollment was CD4 out of the eligibility range. Among the 504
ineligible subjects due to CD4, the high (n=290) and low (n=214) median CD4 cells/ul
values (IQR) were 475 (434-549) and 248 (219-276) respectively. 440 eligible subjects were
randomized equally across both treatment arms. Table 1 shows baseline demographic and
laboratory parameters by study arm. There were no statistically significant baseline
differences between study arms by sex, age, CD4 and viral load. Overall the majority (71%)
of participants were women, 42% were aged 20-39 years and about 61% had viral
load<50,000copies/ml. The median baseline CD4 was 350 (IQR 323-375) and baseline
HIV-1 plasma RNA was 4.4 log10 copies per ml (IQR 3.8-5.1).

Four hundred three (92%) subjects completed the study intervention phase up to month 24.
Study retention was high at all time points with 98% (430) retained at month 6, 95% (420)
retained at month 12 and 94% (413) retained at month 18. A total of 235 subjects were
censored in the primary analysis by month 24. Fourteen (3.2%) participants were lost to
follow-up, 7 in the intervention and 7 in the control arm. Twelve subjects were censored for
death, 5 in the intervention arm and 7 in the control arm. Seventeen subjects were censored
for having initiated ART, of which 9 were in the treatment arm and 8 in the control arm.
One subject in the treatment arm was an enrolment violation, and contributed no follow-up
time to the primary outcomes analysis. Eighty-six subjects in the control arm (39.1%) and
103 subjects in the intervention arm (46.8%) reached month 24 without meeting the primary
endpoint or censoring for any reason. There were 2 subjects in the control arm who missed
the scheduled month 24 visit and were thus censored at time of last study visit at month 23.
Adherence rates to study drug versus placebo were similar between arms (table 2); the
proportion of subjects achieving > 90% drug coverage during each quarterly period ranged
from 80.9% to 91.0% in the intervention arm, and from 81.7% to 95.0% in the control arm.
There were 24/150 (16%) incident pregnancies in the treatment arm and 29/160 (18%) in the
placebo arm; relative risk 0.88, 95% CI 0.54-1.45; p=0.619). Among the incident
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pregnancies not censored for ART initiation, 19/150 (13%) in the treatment arm and 28/160
(17%) in the placebo arm were provided short course ART (zidovudine plus
lamivudine)from 28 weeks gestation for prevention of mother to child transmission
(PMTCT) of HIV; relative risk 0.73, 95% CI 0.42-1.24; p=0.2689). Apart from the twelve
deaths resulting in censoring, there were 8 additional deaths among participants after they
had reached the primary endpoint but prior to month 24. Of the 20 deaths during the study,
19 were HIV-associated (2 were meningitis, 2 febrile illness, 1 gastroenteritis and 14
thought to be HIV related but of unknown cause) and 1 death was due to spousal assault.
The median (IQR) CD4 cell count among the HIV-associated deaths was 349 cells/ul
(248-390 cells/ul). One subject in the acyclovir and two subjects in the placebo group died
after starting antiretroviral therapy.

Table 3 shows the number of enrollees reaching the endpoint and the rate of ART eligibility
by study arm. During follow-up, 205 participants (46.7 %) reached the primary composite
endpoint, 110 in the placebo arm (50.0%) and 95 in the treatment arm (43.2%); one
participant reached a clinical endpoint and 204 subjects reached an immunologic endpoint.

In the unadjusted time to event analysis, the unadjusted hazard ratio (HR) of disease
progression was lower in the treatment arm compared to placebo but not statistically
significant (HR 0.79; 95% CI 0.60-1.04; p=0.093) (table 3; figure 2). In the protocol-
specified analysis that adjusted for baseline viral load and CD4, the treatment effect was
more pronounced (Adj HR 0.75; 95% CI 0.58-0.99; p=0.040). In a further analysis stratified
by baseline HIV VL, participants with baseline VL <50 000 copies/ml, had a modest and
non-statistically significant 10% reduction in disease progression (Adj HR 0.90; 95% CI
0.54-1.5, p=0.688), whereas among participants with baseline VL ≥ 50 000 copies/ml, a
38% reduction in HIV disease progression was observed in the treatment compared to the
placebo arm (Adj HR 0.62; 95% CI 0.43-0.96, p=0.03)(table 3; figure 3a & 3b). Among
participants who reached the primary endpoint, the median time was 336 days (IQR
168-560) among placebo and 497 days (IQR 322-664) among treatment participants, a
difference of 161 days (p= 0.111). Among those with baseline VLs ≥50,000 cps/mL, the
difference in median time to the primary endpoint was 168 days, whereas for those with VLs
<50,000 cps/mL difference in median time was only one day.

We performed a secondary analysis to investigate the impact of acyclovir on progression to
the composite endpoint of death, AIDS, CD4<250 cells/ul or initiation of ART for any
indication other than short course PMTCT. In this analysis the reduction in disease
progression was similar to that observed in the primary analysis (Adj HR 0.76; 95% CI
0.58-0.98, p=0.034).

HIV viral load during study follow-up was also included as a secondary endpoint in the
study. In the acyclovir arm, HIV VL declined at an annual rate of –0.061 log10 copies/ml
(95% CI -0.250,-0.129) and in the placebo arm HIV VL increased at an annual rate of 0.402
log10 copies/ml (95% CI 0.212-0.592). The difference in the annual rate of change of VL
between the 2 study arms was -0.463 log copies/ml (95% CI -0.731,-0.194, p=0.001).
Relative to placebo arm, the mean viral load over 24 months was -0.16 log copies/ml lower
in the treatment arm (95% CI; -0.24, -0.08, p<0.001).

There were 27 GUD episodes (for 20 of 219 subjects, 9.1%) in the acyclovir arm, and 81
GUD episodes (for 47 of 220 subjects, 21.4%) in the placebo arm. The incidence of GUD
episodes was 8.2/100 py (27/328.1 py) in the treatment and 26.7/100 py (81/303.8py) in the
control arm (IRR=0.31, 95%CI 0.19-0.48, p<0.0001).
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Discussion
Acyclovir 400mg twice daily for suppression of HSV-2 in HIV-1 co-infected individuals
reduced the risk of HIV-1 disease progression by 25%, ours is the second study examining a
disease progression endpoint and our results are similar although stronger than the 16%
reduction in the Partners in Prevention HSV/HIV Transmission study.(10) This difference in
efficacy may be due to differences in enrollment criteria; CD4 counts between 300-400
cells/ul in the present study, whereas the Partners study enrolled individuals with any CD4
count above 250 cells/ul (median enrollment CD4 462 cells/ul, log10VL 4.1 copies/ml). A
novel finding in our study was the greater impact observed on disease progression among
participants with baseline viral loads ≥50,000 copies/mL. The more advanced HIV disease
stage of our population with slightly higher baseline viral load (log10 VL 4.4 copies/ml) may
explain some of the differences in the results of the two studies. Our results provide further
evidence that specific anti-herpes therapy in the absence of ART can delay HIV-1 disease
progression by approximately 161 days.

Several studies have shown that acyclovir and valacyclovir reduce plasma HIV VL with a
median reduction of 0.33 log10copies/ml from a meta-analysis of seven randomized
controlled trials(11;20), consistent with the 0.463 log10copies/ml reduction in this trial. We
postulate that the reduction in HIV-1 concentration observed in our study mediated the
reduction in HIV-1 disease progression. Our results are consistent with a recent review of
observational data which estimated a 25% reduction in disease progression for every 0.3
log10copies reduction of plasma HIV-1 RNA.(21) A recent trial from Kenya using high dose
(valacyclovir 1.5g twice daily) reported a more dramatic reduction in HIV-1 VL with a 1.23
log reduction in HIV-1 VL.(22) The greater bioavailability of valacyclovir and high dose in
this latter study may provide a greater impact on reduction in HIV disease progression.

The mechanism of action of acyclovir on HIV-1 VL and disease progression remains a
subject of debate. Acyclovir is a highly specific chain terminator of herpes simplex virus,
preferentially incorporated by the herpes virus DNA polymerase.(23) The reduction in
HSV-2 reactivation and symptomatic GUD through suppressive therapy has been proposed
as one of the probable mechanisms for acyclovir's effect in reducing HIV-1 concentrations.
(10) We observed a 69% reduction in symptomatic genital ulcer disease incidence in the
treatment arm which supports this hypothesis.

In vitro studies have also shown that acyclovir can directly inhibit HIV-1 replication,
possibly in a similar fashion to the reverse-transcriptase inhibitor class of drugs.(24) These
studies raised some concern because the in-vitro the reverse transcriptase inhibitor mutation,
V75I, was found to emerge after HIV-1 exposure to high dose acyclovir.(25) However, the
0.463 log10 reduction in HIV-1 viral load trajectories in our study persisted over 24 months
follow-up without HIV-1 viral rebound, consistent with earlier studies suggesting that this
mutation had not developed with HSV-2 suppressive therapy at standard doses.(26)

The finding in our secondary analysis that the impact of acyclovir was greater among
individuals with HIV-1 VL ≥50,000 copies/ml) may reflect the fact that individuals with
higher baseline VLs are more rapid progressors (19) and therefore more likely to reach an
endpoint over 24 months follow-up.

Subsequent to the initiation and conduct of our study, the World Health Organization
(WHO) revised their recommendations to start antiretroviral therapy at CD4 counts less than
350 cells/ul.(27) Our enrollment criteria precluded examination of the impact of acyclovir
on disease progression during earlier stages of HIV disease. Retention in HIV care pre-ART
has emerged as an important implementation challenge and suppressive therapy for HSV-2
may offer an opportunity to improve retention among those not eligible for ART. Earlier
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combination ART will almost certainly have a more profound impact on disease progression
than acyclovir. However, funding constraints has limited the ability to achieve early
initiation of ART and acyclovir provides a cheaper alternative strategy allowing delay in
initiation of ART for approximately 161 days. (28)

Although a formal cost-effectiveness study was not planned for our study, we calculated the
number needed to treat to prevent initiation of ART from our overall disease progression
delay (25%) and among those with high baseline HIV-1 VL (>= 50,000 copies/ml) which
corresponds to 15 and 7 persons needed to treat, respectively. At an estimated yearly cost
estimate of ART of $240, excluding monitoring, treating 15 persons with acyclovir 400mg
twice daily at $24/year would be more expensive at $360 based purely on drug cost alone
but this excludes ART delivery costs which would need to be examined in a formal costing
analysis. Among those with high baseline HIV-1 VL, we would only need to treat 7
individuals resulting in a yearly cost of $168 plus the cost of an HIV-1 VL (estimated at
$50) resulting in a total yearly cost of $218. The availability of HIV-1 VL testing in
resource-constrained settings remains limited which would complicate implementation of a
strategy based on HIV-1 VL screening but as treatment programs continue to expand and
wider availability of lower cost HIV-1 VL technologies enter the market the situation could
change. More data is needed to assess the optimal dose of HSV-2 anti-viral therapy
including cost, tolerability of higher dosing and the impact of higher dose therapy on HIV-1
VL and disease progression.

We have shown the acyclovir suppressive therapy in HIV-1/HSV-2 co-infected individuals
delays HIV-1 disease progression and the need for antiretroviral therapy by 25% over two
years. Further investigation is needed to assess the role of other antiviral agents such as
valacyclovir among populations with earlier HIV stage disease to establish if suppression of
herpes virus could play a role in routine care of HIV-1/HSV-2 co-infected individuals not
eligible for ART. Future work investigating the impact of acyclovir on inflammatory
cytokines could also help further elucidate the mechanism of action on HIV disease
progression.

Panel: Research in context
Systemic review—Seven randomized trials published to date have investigated the impact
of acyclovir or valacyclovir on HIV-1 plasma viral load among HIV-1/HSV-2 co-infected
adults.(11) Although these studies had different lengths of follow-up and used different
methods to compare changes in HIV-1 viral load, all showed a consistent reduction in mean
plasma viral load among individuals treated with acyclovir or valacyclovir.

Interpretation—This study is the second to investigate the role of suppressive HSV-2
therapy with acyclovir 400mg twice daily among HIV-1/HSV-2 co-infected individuals and
the impact on HIV-1 disease progression. Consistent with the earlier multi-center study
reported by the Partners in Prevention group, we also showed a delay in disease progression
although ours was more pronounced (25% versus 16% in the Partners in Prevention study).
(10) A novel finding from our study was the observation that HIV-1 disease progression was
greatest among those with high (>=50,000 copies/ml) baseline HIV-1 VL with a 38%
reduction in disease progression observed. Although more research is needed on costing,
optimal dosage and tolerability of higher dose suppressive therapy, this study provides
important evidence for the role of HSV-2 suppressive therapy among HIV-1/HSV-2 co-
infected individuals not eligible for antiretroviral therapy.
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Figure 1.
Overview of Recruitment and Retention
ART: antiretroviral therapy, LTF: lost to follow-up
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Figure 2.
Cumulative probability of ART eligibility
ART: antiretroviral therapy, AHR: adjusted hazard ratio
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Figure 3a.
Cumulative probability of ART eligibility
ART: antiretroviral therapy
Figure 3b: Cumulative probability of ART eligibility
ART: antiretroviral therapy
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