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Abstract
Background—Several studies suggest that herpes simplex virus type 2 (HSV-2) may enhance
HIV-1 transmission and disease progression.

Methods—We conducted a randomised, double-blind, placebo-controlled trial of aciclovir
400mg BD for 3 months in 300 HSV-2/HIV-1 co-infected women not yet on HAART.
Participants were evaluated pre-randomisation and at monthly visits for 3 months. Primary
outcomes were the detection and quantity of genital HIV-1 RNA at the month 3 (M3) visit.
Analyses were also undertaken using data from all visits. The treatment effects on plasma HIV-1
RNA, CD4+ count and genital HSV-2 DNA were also assessed.

Results—At M3 fewer women has detectable genital HIV in the aciclovir group compared to
placebo, but this was not significant (61/132 [46%] vs.71/137 [52%], risk ratio [RR] 0.89, 95%CI
0.70 to 1.14, p=0.36). There was also little difference in quantity of HIV-1 RNA among shedders
(+0.13 log10 copies/mL, 95%CI −0.14 to 0.39) at M3. However, aciclovir significantly decreased
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the frequency of HIV-1 shedding over all visits (adjusted odds-ratio 0.57, 95%CI 0.36 to 0.89).
Significant reductions in M3 plasma HIV-1 RNA (−0.34 log10 copies/mL 95%CI 0.15 to 0.54),
genital HSV-2 DNA (8% vs. 20%, RR 0.37, 95%CI 0.19 to 0.73) and genital ulceration (8% vs.
18%, RR 0.43, 95%CI 0.22 to 0.84) were observed in the aciclovir group.

Conclusion—HSV-2 suppressive therapy, by reducing HIV-1 plasma viral load and altering the
pattern of genital HIV-1 shedding, may contribute to the reduction in sexual transmission of
HIV-1 and may delay the requirement for HAART initiation.

Keywords
herpes simplex virus type-2 (HSV-2); HIV-1; aciclovir; suppressive therapy; randomised
controlled trial; South Africa

Introduction
Herpes simplex virus type-2 (HSV-2) is one of the most common sexually transmitted
infections (STIs) worldwide[1, 2], and 50-90% of HIV-infected persons are co-infected with
HSV-2[3]. Evidence from clinical, epidemiological and biological studies underscores the
synergistic bidirectional relationships between the two viruses. HIV-1 appears to alter the
natural history of HSV-2 leading to more frequent reactivations of HSV-2. HSV-2 in turn
appears to enhance HIV-1 transmissibility and disease progression through increased HIV-1
plasma levels and genital shedding [4, 5]. However, until recently, there has been no
conclusive evidence of the causal role of HSV-2 on HIV-1 transmission. Two randomised
trials, one conducted in 136 HIV-1 and HSV-2 seropositive women in Burkina Faso[6], and
the other in 20 men who have sex with men in Peru[7] demonstrated that daily treatment
with valaciclovir over a three-months period reduced both plasma and genital or rectal
HIV-1 RNA. Further trials are needed to confirm these effects in larger populations, from
settings where HIV-1 sub-types may also differ, and using aciclovir, the drug most
commonly available to public health programmes.

We conducted a randomised, double-blind, placebo-controlled trial of oral aciclovir 400mg
twice daily for three months in HIV-1 and HSV-2 seropositive women not taking highly
active antiretroviral therapy (HAART) in Johannesburg, South Africa, in order to determine
the impact of suppressive therapy on genital and plasma HIV-1 RNA, CD4 cell count and
genital HSV-2 DNA.

Methods
Population and procedures

Women were recruited from the community or support groups for people living with HIV/
AIDS in Johannesburg through a screening visit during which the following eligibility
criteria were established: age ≥18 years; HIV-1 and HSV-2 seropositive; clinically
asymptomatic for HIV according to WHO criteria [8]; a CD4 count ≥250 cells/mm3;
negative urine pregnancy test; not breastfeeding; no contraindication to aciclovir; and not
eligible for nor taking HSV-2 suppressive therapy;

Because genital HIV and HSV-2 shedding is not always a frequent event, enrolment
procedures for eligible women were completed over two baseline visits (E1 and E2)
separated by one week, in order to optimise detection of genital HIV-1 and HSV-2 at
baseline amongst those that shed. Socio-demographic, sexual behaviour, and medical
information was collected using an interviewer-administered questionnaire at E1. A physical
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and pelvic examination was performed at both visits, and blood and genital samples
collected. Menstruating women had visits deferred until after menstruation had ceased.

At the E2 visit, participants were randomised 1:1 to aciclovir 400mg twice daily or matching
placebo identical to aciclovir in all respects using random permuted blocks of varying size.
Study drugs were pre-packaged and sequentially numbered by the drug company according
to a randomisation list prepared by an independent statistician. Treatment packs were
assigned consecutively. Both the investigators and participants were unaware of study-group
assignments. Adherence counselling included instructions for study drug use, storage, and
handling of missed doses.

Following randomisation, participants were seen at monthly clinic visits (visit interval 30-35
days) for a total of three visits (M1, M2 and M3), when drug packs were returned for pill
count, a new supply of drugs dispensed, and adherence messages reiterated. Information on
symptoms, adverse events and adherence was also obtained. Blood and genital specimens
were collected as at enrolment. Urine pregnancy testing was performed. A study exit (F)
visit was completed seven days after the M3 visit, following similar procedures. Study drug
was only stopped after the F visit.

All participants received pre- and post-test STI/HIV counselling, regular risk reduction
counselling, free condoms, treatment of laboratory-diagnosed STIs and STI syndromes, and
referral to local HIV-1 treatment centres. Genital ulcer disease (GUD) episodes were treated
presumptively as genital herpes with aciclovir 1200mg daily for 5 days, irrespective of study
group.

Written informed consent was obtained from women at both screening and enrolment visits.
The trial was approved by the Human Research Ethics Committees of the University of the
Witwatersrand and of the London School of Hygiene and Tropical Medicine, and submitted
to the South African Medicines Control Council. The trial was registered in the South
African National Clinical Trials Register (DOH-27-0207-1376).

Specimen collection and laboratory procedures
HIV-1 serostatus was established using a rapid test on fingerprick blood with Determine
HIV 1/2 (Abbott Diagnostics, Ill, USA) either alone or in combination with OraQuick®
Rapid HIV-1 Antibody Test (Orasure Technologies Inc, Pennsylvania, USA). HSV-2
serostatus was determined using HerpeSelect® gG2 ELISA (Focus Diagnostics, Cypress,
CA) at a higher cut-off of ≥3.5[9], with equivocal results resolved by Kalon® gG2 ELISA
(Kalon Biologicals, Aldershot, UK)[10]. Syphilis serology was performed using standard
treponemal and non-treponemal assays. Pregnancy was excluded using Quickvue One-Step
hCG Urine test (Quidel, San Diego, CA).

Plasma samples were collected at all visits except F visit, for measurement of CD4+ cell
count using the panLeucogating method (FlowCARE PLG CD4, Beckman Coulter)[11], and
for plasma HIV-1 viral load, using the ultrasensitive Roche Amplicor Monitor version 1.5
(Roche Molecular Systems, Branchburg, NJ, USA).

A standardised cervico-vaginal lavage (CVL) was performed at all visits for the
measurements of genital HIV-1 and HSV-2 shedding[12].

Nucleic acid extraction for detection and quantification of genital HIV-1 RNA was
performed using the Roche Cobas Ampliprep/Cobas Amplicor system and the Roche
Monitor HIV-1 version 1.5 assay (Roche Molecular Systems). The linear range of the
standard assay is 400-750 000 RNA copies/mL. Samples with undetectable values using the
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standard assay were subsequently tested using the Roche Ultrasensitive assay, which has a
lower limit of detection of 50 copies/mL.

For HSV-2 DNA detection and quantification, extracted nucleic acids were processed using
an in-house HSV RT-PCR assay performed on the Roche LightCycler® 2.0 Real-Time PCR
platform (Roche Applied Science, Mannheim, Germany), as described[13, 14]. For the trial,
nucleic acid extracted from an Acrometrix HSV-2 QC sample by procedures described
above were included with each batch of CVL samples analysed to allow calculations of
HSV-2 viral loads using an external standard curve. The lower limit of quantification was
500 copies/mL, but the lower limit of detection was at least a log lower, at 50 copies/mL.

Cervical and vaginal swabs were tested for Neisseria gonorrhoeae and Chlamydia
trachomatis (Roche Amplicor NG/CT, Roche Molecular Systems, Branchburg, NJ, USA),
Trichomonas vaginalis (TV) (InPouch®TV, Biomed Diagnostics), and bacterial vaginosis
(BV) using Nugent’s score of Gram-stained vaginal smears. Clinically-confirmed ulcers
were swabbed and tested for ulcer aetiology (Multiplex PCR, Roche Molecular Systems).

Outcomes
The trial primary outcomes were the detection and quantity of genital HIV-1 RNA in CVL
at the month 3 visit (M3). Secondary outcomes included quantity of plasma HIV-1 RNA
(log10 copies/mL), CD4 count, detection and quantity of genital HSV-2 DNA in CVL, and
occurrence of GUD episodes.

Statistical analysis
On the basis of published data[15, 16] and a pilot study, the proportion of women with
detectable genital HIV-1 RNA in the placebo group at M3 was expected to be 40-60%. A
sample of 300 women gave 80% power to demonstrate a 33% relative reduction in detection
of genital HIV-1 RNA shedding after 3 months (5% type I error), assuming 10% loss to
follow-up.

The primary analysis focused on the impact of treatment on genital HIV-1 RNA detection
and quantity at the M3 visit. The effect of treatment was estimated as a risk ratio (RR) with
95% confidence intervals (CI). The impact of treatment on the mean quantity of genital
HIV-1 RNA among those with detectable HIV-1 was assessed using linear regression,
adjusting for the quantity of virus at baseline.

Values for plasma HIV-1 RNA and CD4+ count were also analysed using linear regression,
adjusting for baseline values. The impact of treatment on genital HSV-2 DNA (detection
and quantity) was assessed in a similar manner to that described for genital HIV-1 RNA.
Additional secondary analyses were performed to explore the effect of treatment over time
using data from all post-randomisation visits. Summary measures were used to combine the
measurements for each woman into a single value. Impact of treatment on the frequency of
genital HIV-1 RNA and HSV-2 DNA detection (proportion of visits during which the virus
was detected, per woman) was estimated using ordered logistic regression, adjusting for
baseline frequency of detection.

Analyses were also performed on a ‘per visit’ basis, using repeated measures analysis.
Poisson regression models with robust standard errors were used to estimate the effect of the
intervention on the presence of genital HIV-1 RNA or HSV-2 DNA[17]. The association
between intervention and the quantity of genital or plasma HIV-1 RNA or genital HSV-2
DNA was assessed using random effects linear regression in those with detectable virus.
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A limited number of predefined subgroup analyses were completed to assess whether any
effects of treatment on genital HIV-1 RNA detection were dependent on (i) whether women
had HIV-1 RNA at both baseline visits (“persistent HIV shedders”), and (ii) whether women
had HIV-1 RNA at either baseline (E1/E2) visit and also HSV-2 DNA at either baseline visit
(“HIV/HSV-2 shedders”). For these subgroup analyses, interaction tests were conducted.

Statistical analyses were performed using STATA version 9 (StataCorp, Texas), and all
analyses used an intention-to-treat approach.

Results
Between April 2005 and April 2006, 583 women were screened for eligibility, and 300
subsequently randomised to aciclovir (N=152) or placebo (N=148) (Fig 1). Results from 269
(90%) participants (132 aciclovir, 137 placebo) were available for inclusion in the primary
analysis of outcomes at the M3 visit (Fig 1). Data were available for 288 (96%) participants
(146 aciclovir, 142 placebo) for the summary and repeat measures analyses. Overall,
541/604 (90%) and 545/592 (92%) of the planned clinic visits were completed by
participants in the aciclovir and placebo groups, respectively.. There was no association
between treatment arm and missed visits. The average treatment adherence based on pill
count over three months was 95% in both groups. There were 7 serious adverse events (3 in
the aciclovir group), all due to hospitalisation for treatment of bacterial infections unrelated
to treatment.

The treatment groups were well balanced for most baseline characteristics (table 1). The
mean age of participants was 32 years, with a median time of 1 year since their known HIV
diagnosis. Across the two enrolment visits there were similar proportions of persistent
HIV-1 shedders in the aciclovir and placebo groups (42% vs.41%). The proportion of
HIV-1/HSV-2 shedders was similar in the two groups (30% vs. 28%).

Impact on genital HIV-1 RNA
At M3 visit, 61 (46%) women in the aciclovir group compared with 71 (52%) in the placebo
group had detectable genital HIV-1 RNA (RR 0.89, 95%CI 0.70 to 1.14; p=0.36) (table 2).
There was no evidence for an impact of aciclovir on the quantity of genital HIV-1 RNA
among those with detectable genital HIV-1 RNA at the M3 visit (mean difference 0.13 log10
copies/mL, 95%CI −0.14 to 0.39).

The proportion of women with detectable genital HIV-1 RNA was consistently lower in the
aciclovir group at each post-randomisation visit (Fig 2A). Using summary measures
analysis, there was evidence for a strong effect of aciclovir in reducing the frequency of
HIV-1 shedding among women (adjusted odds-ratio 0.57, 95%CI 0.36 to 0.89; p=0.013)
(table 3). Among women with detectable genital HIV-1, the mean quantity of HIV-1 RNA
was lower in the aciclovir group (−0.13 log10 copies/mL, 95%CI −0.28 to 0.03), although
the evidence for a difference was weak (p=0.12). The repeated measures analysis using all
visits confirmed these results (table 3).

We investigated the impact of aciclovir on predefined sub-groups of persistent genital
HIV-1 shedders and on HIV-1/HSV-2 shedders at baseline. There was a suggestion of a
greater impact of aciclovir at M3 in the subgroup of persistent HIV-1 shedders compared
with intermittent or non-shedders. A similar pattern was seen at all follow-up visits. In the
repeated measures analysis, genital HIV-1 RNA was detected at fewer visits overall in the
aciclovir group among the persistent shedders (RR 0.78, 95%CI 0.67 to 0.91) compared to
intermittent or non-shedders (RR 1.02, 95%CI 0.71 to 1.46) (interaction p-value=0.18). In
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contrast, there was little evidence that the effect of aciclovir depended on the presence of
both HIV-1 and HSV-2 at baseline (interaction p-value=0.88).

Impact on plasma HIV-1 RNA and CD4+ cell count
Plasma HIV-1 RNA levels were substantially lower among women in the aciclovir group at
M3 (mean difference −0.34 log10 copies/mL, 95%CI −0.54 to −0.15; p<0.001) (table 2). A
similar result was observed when all four follow-up visits were included. There was a
reduction of 0.27 log10 copies/mL (95%CI 0.13 to 0.41; p<0.001) across all visits,
equivalent to a 46% reduction in mean HIV-1 plasma viral load.

This impact did not translate into an effect on CD4+ count after 3 months of treatment
(mean difference 7 cells/mm3, 95%CI −24 to 37, p=0.66) (table 2).

Impact on genital HSV-2 DNA and GUD episodes
Aciclovir reduced the detection of genital HSV-2 DNA. At M3 visit, 10/133 (8%) women in
the aciclovir group compared with 28/137 (20%) in the placebo group had detectable genital
HSV-2 DNA (RR 0.37, 95%CI 0.19 to 0.73; p=0.002). However, there was little evidence of
an impact on the quantity of HSV-2 DNA (mean difference 0.16 log10 copies/mL, 95%CI
−1.23 to 1.54, p=0.82) (table 2).

The impact of treatment on the frequency of genital HSV-2 shedding was clearly observed
in the summary measures analysis. Comparisons of monthly detection rates of genital
HSV-2 DNA revealed consistently lower rates in the aciclovir group (Fig 2B). Over all
visits, 33% of women in the aciclovir group had detectable genital HSV-2 DNA at least
once compared to 54% in the placebo group (RR 0.61, 95%CI 0.46 to 0.80; p<0.001) (table
3). The impact of aciclovir was demonstrated in the reduced frequency of visits with
detectable HSV-2 DNA (adjusted odds-ratio 0.40, 95%CI 0.25 to 0.64; p<0.001) (table 3).
There was an observed reduction in the mean quantity of HSV-2 DNA (−0.42 log10 copies/
mL (95%CI −0.96 to 0.12).

Aciclovir also had a substantial impact on the occurrence of GUD. The proportion of women
with at least one clinically-confirmed ulcer during the three months of follow-up was
significantly lower in the aciclovir group (8% vs. 18%, RR 0.43, 95%CI 0.22 to 0.84;
p=0.01) (table 3)..

Discussion
Daily treatment with aciclovir to suppress HSV-2 reactivation reduced genital and plasma
HIV-1 RNA levels in women co-infected with HIV-1 and HSV-2. In this proof-of-concept
trial, women in the aciclovir arm had a lower rate of genital HIV-1 RNA detection after 3
months of treatment, although the evidence for impact at a single visit (M3) weak. Single
measurements of genital HIV-1 RNA shedding are limited because HIV-1 genital shedding
is subject to high within-person variability [18]. This variability is related in part to
variability in both genital sample collection and the accuracy of measurement within
mucosal samples. The impact of anti-HSV-2 suppressive therapy on genital HIV-1 RNA
transmissibility therefore is best observed when multiple measurement points are included in
the analysis. In this trial, anti- HSV-2 suppressive therapy with aciclovir was associated with
a significant reduction in the frequency of genital HIV-1 RNA detection. The finding that
these effects are even stronger in the sub-group of women who shed high levels of HIV-1
RNA and HSV-2 DNA simultaneously, provides support for earlier observations that HSV-2
reactivation can enhance HIV-1 transmissibility by increasing HIV-1 mucosal replication
either through transactivation of HIV-1 expression by HSV-2 proteins[19-21]or stimulating
the release of pro-inflammatory cytokines in addition to the recruitment of activated CD4+
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cells to the genital mucosa and skin levels[22, 23]. Recent studies of the genital tract
immune milieu have revealed that co-infection with HIV-1 results in depletion of the
immune cells in the cervix responsible for the immune control of HSV-2 reactivation (DC-
SIGN), confirming the biological synergy between these two viruses [24]. Our findings are
consistent with the results from smaller trials conducted among women in Burkina Faso and
Thailand, and among homosexual men in Peru, which have also shown reductions in plasma
and genital or rectal HIV-1 viral loads using valaciclovir[6, 25].

It remains unclear, however, what reductions in the frequency of genital HIV-1 RNA
shedding are required to reduce sexual transmission of HIV-1. A direct assessment of
whether daily suppressive therapy with aciclovir can prevent the sexual transmission of
HIV-1 is currently underway in a large, multi-centre, randomised controlled trial of HIV-1
serodiscordant couples[26]. While two recently published randomised controlled trials have
shown that daily aciclovir does not reduce the risk of HIV-1 acquisition in HIV seronegative
individuals, we need the results of ongoing trials to conclude about the value of daily
aciclovir in reducing HIV infectiousness and transmission[27, 28]. Given that the biological
mechanisms by which HSV-2 increases HIV-1 transmissibility are different, the results of
our trial support the notion that that suppression of HSV-2 reactivation could prevent the
sexual transmission of HIV-1.

A 0.34 log (46%) reduction in HIV-1 plasma viral load after three months of aciclovir was
observed. Similar reductions of 0.33 and 0.53 log10 copies/mL in plasma HIV-1 RNA have
been observed in the two smaller trials of valaciclovir suppression for 2 to 3 months in
HSV-2 and HIV-1 co-infected men in Peru[7] and women in Burkina Faso[6]. Such impact
may have important implications for HIV-1 transmission and disease progression. Plasma
viral load remains one of the strongest predictors of HIV-1 transmission[29] and
interventions that reduce plasma HIV-1 viral load are likely to influence HIV-1
transmission.

Reductions in plasma HIV-1 viral load of similar magnitude have previously been seen to be
clinically significant[30]. Moreover, earlier studies showed a survival benefit for HIV-1
infected persons receiving aciclovir for treatment of cytomegalovirus (CMV)-associated
conditions compared to untreated patients[31]. A meta-analysis of AIDS mortality in eight
subsequent trials concluded that treatment with high-dose aciclovir offered a significant
survival benefit for HIV-1 infected persons[32], despite the absence of a direct
pharmacological activity of aciclovir against HIV-1[33]. Instead, the effects of aciclovir on
HIV-1 plasma viral load are believed to be mediated through the suppression of clinical and
sub-clinical reactivations of HSV-2, which have been shown to be associated with increases
in systemic HIV-1 viral loads[34, 35]. In addition, an indirect effect mediated by impact on
other Herpesviridae (HSV-1, Epstein-Barr virus, CMV, human herpesviruses −6 and −8)
cannot be ruled out, although drugs and dosages used to control reactivation of these viruses
might differ from the ones used to control HSV-2.

While we showed an impact of aciclovir on plasma HIV-1, we could not demonstrate any
significant impact of aciclovir on CD4+ count. Trials of longer duration are required to
confirm whether the observed reductions in HIV-1 plasma viral load would translate into
immunological benefits in co-infected persons at high CD4+ count levels, potentially
delaying the loss of CD4+ T-lymphocytes and prolonging the time before antiretroviral
therapy initiation.

As anticipated, aciclovir significantly reduced both sub-clinical and clinical reactivations of
HSV-2. Episodes of genital ulcerations were fairly frequent during the pre-randomisation
visits of the trial (12%). While all episodes of GUD during the trial were treated with
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aciclovir irrespective of treatment arm, there was no evidence to suggest that this approach
undermined our intent-to-treat analysis (data not shown). However, the most likely effect, if
any, would have been to underestimate the impact of aciclovir on genital and plasma HIV-1
RNA.

In summary, this large proof-of-concept trial confirms the hypothesis that asymptomatic
reactivation of HSV-2 leads to increased levels of genital and plasma HIV-1 RNA, and that
HSV suppressive therapy can help reduce, but not eradicate, HIV-1 replication. The results
from other ongoing or planned trials will provide further evidence of whether this translates
into prevention of HIV-1 disease progression and transmission. Given the high prevalence of
both HSV-2 and HIV-1 infections in Africa, HSV suppressive therapy in HIV-infected
individuals offers a potential new HIV prevention tool which may also have individual
clinical benefits for co-infected individuals.
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Figure 1. Enrolment and follow-up of participants during the trial
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Figure 2. Impact of aciclovir on the frequency of detection of genital HIV-1 RNA (panel 2A) and
HSV-2 DNA (panel 2B) over time
Note: dashed line represents point of randomisation
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Table 1
Baseline characteristics of trial participants

Aciclovir
(N=151)

Placebo
(N=148)

Age group, years

 ≤ 24 20 (13%) 25 (17%)

 25-29 46 (31%) 37 (25%)

 30-34 46 (31%) 43 (29%)

 ≥ 35 39 (26%) 43 (29%)

Mean age (SD), years 31 (6) 32 (8)

Marital status

 Never married 109 (72%) 112 (76%)

 Married 22 (15%) 22 (15%)

 Divorced/separated 8 (5%) 8 (5%)

 Widowed 12 (8%) 6 (4%)

Age at first sex, years - mean (SD) 17 (2) 18 (2)

Lifetime sexual partners - median (IQR) 5 (3-8) 4 (3-7)

HIV status of most recent partner1

 Positive 24 (19%) 43 (33%)

 Negative 44 (35%) 28 (22%)

 Unknown 57 (46%) 59 (45%)

Condom use at last sex 94 (63%) 99 (67%)

Contraceptive use

 None 3 (2%) 3 (2%)

 Hormonal method only 66 (44%) 69 (47%)

 Barrier method 58 (39%) 59 (40%)

 Sterilisation 8 (5%) 5 (3%)

 Abstinence 14 (9%) 12 (8%)

Practise vaginal cleansing 70 (46%) 70 (47%)

Years since HIV diagnosed – median
(IQR)

1 (0-3) 1 (0-4)

CD4 count cells/mm3 - median (IQR) 447 (330-615) 500 (369-731)

Plasma HIV-1 RNA, log10 copies/mL –
mean (SD)

4.0 (1.0) 3.9 (1.1)

Self-reported GUD in previous 3 months 45 (30%) 52 (35%)

Clinical GUD at enrolment 19 (13%) 17 (12%)

Serological syphilis 3 (2%) 3 (2%)
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Aciclovir
(N=151)

Placebo
(N=148)

Chlamydia trachomatis 8 (5%) 10 (7%)

Neisseria gonorrhoeae 7 (5%) 4 (3%)

Trichomonas vaginalis 18 (12%) 22 (15%)

Bacterial vaginosis 61 (41%) 72 (50%)

Women with genital HIV-1 RNA

 At no enrolment visits 44 (29%) 53 (36%)

 At one enrolment visit 43 (28%) 34 (23%)

 At both enrolment visits 64 (42%) 61 (41%)

Women with genital HSV-2 DNA

 At no enrolment visits 89 (59%) 77 (52%)

 At one enrolment visit 45 (30%) 54 (36%)

 At both enrolment visits 17 (11%) 17 (11%)

GUD, genital ulcer disease; IQR, interquartile range; SD, standard deviation.

1
For those that reported having a sexual partner in the past 3 months (aciclovir, N=125, placebo N=130).
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Table 2
Impact of aciclovir on genital and plasma HIV-1 RNA, genital HSV-2 DNA, and CD4+
cell count at month 3 (M3) visit

Aciclovir
(N=134*)

Placebo
(N=137*)

Measure of effect**
(95%CI)

p-value

HIV-1 RNA

Women with detectable genital HIV-1 RNA 61 (46%) 71 (52%) RR = 0.89 (0.70 to 1.14) 0.36

Mean genital HIV-1 RNA (SD) among women
with detectable HIV-1 RNA, log10 copies/mL 3.20 (0.87) 3.12 (0.81) 0.13 (−0.14 to 0.39) 0.35

Mean plasma HIV-1 RNA (SD), log10 copies/mL 3.66 (1.16) 3.90 (1.07) −0.34 (−0.54 to −0.15) 0.001

Median CD4 cell count (IQR), cells/mm3 405 (300-522) 435 (329-632) 7 (−24 to 37) 0.66

HSV-2 DNA

Women with detectable genital HSV-2 DNA 10 (8%) 28 (20%) RR = 0.37 (0.19 to 0.73) 0.002

Mean genital HSV-2 DNA (SD) among women
with detectable HSV-2 DNA, log10 copies/mL 3.80 (1.72) 3.62 (1.82) 0.16 (−1.23 to 1.54) 0.82

*
For aciclovir, there were 2 missing values for genital HIV-1 RNA and 1 missing value for genital HSV-2 DNA For placebo, there was 1 missing

value for plasma HIV-1 RNA and 4 missing values for CD4 cell count

**
Risk ratios or mean differences. Mean difference outcomes adjusted for baseline values CI, confidence interval; RR, risk ratio; SD, standard

deviation
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Table 3
Impact of aciclovir on genital and plasma HIV-1 RNA, genital HSV-2 DNA, genital ulcer
disease over follow-up visits (using Summary and Repeated measures analyses)

Aciclovir
(N=146)

Placebo
(N=142)

Measure of effect*
(95%CI)

p-value

Summary measures analysis (per woman)

HIV-1 RNA

Women with genital HIV-1 RNA detected at
least once 101 (69%) 102 (72%) RR = 0.96 (0.83 to 1.12) 0.62

Women with genital HIV-1 RNA detected at:

 No visit 45 (31%) 40 (28%)

 0% < visits < 50% 34 (23%) 24 (17%) OR = 0.57 (0.36-0.89) 0.013

 50% ≤ visits < 100% 34 (23%) 36 (25%)

 All visits (100%) 33 (23%) 42 (30%)

Mean genital HIV-1 RNA (SD) among women
with detectable HIV-1 RNA, log10 copies/mL 2.92 (0.63) 3.04 (0.65) −0.13 (−0.28 to 0.03) 0.12

Mean plasma HIV-1 RNA (SD), log10

copies/mL
3.67 (1.00) 3.84 (0.97) −0.27 (−0.41 to −0.13) <0.001

HSV-2 DNA

Women with genital HSV-2 DNA detected at
least once 48 (33%) 77 (54%) RR = 0.61 (0.46 to 0.80) <0.001

Women with genital HSV-2 DNA detected at:

 No visit 98 (65%) 65 (46%)

 0% < visits < 50% 34 (23%) 44 (31%) OR = 0.40 (0.25 to 0.64) <0.001

 50% ≤ visits < 100% 13 (9%) 31 (22%)

 All visits (100%) 1 (1%) 2 (1%)

Mean genital HSV-2 DNA (SD) among women
with detectable HSV-2 DNA, log10 copies/mL 3.38 (1.44) 3.81 (1.51) −0.42 (−0.96 to 0.12) 0.13

Proportion of women with at least one GUD
episode 11 (8%) 25 (18%) RR = 0.43 (0.22 to 0.84) 0.01

Repeated measures analysis (per visit)

HIV-1 RNA Visits = 525 Visits = 535

Proportion of visits with detectable genital HIV-
1 RNA 228 (43%) 265 (50%) RR = 0.88 (0.72 to 1.06) 0.18

HSV-2 DNA Visits = 527 Visits = 539

Proportion of visits with detectable genital
HSV-2 DNA 60/527 (11%) 113/539 (21%) RR = 0.54 (0.39 to 0.74) <0.001

CI, confidence interval; GUD, genital ulcer disease; OR, odds-ratio; RR, risk ratio; SD, standard deviation.
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*
Risk ratios, odds ratios or mean differences. Mean differences adjusted for baseline values and OR adjusted for baseline frequency of shedding
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