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Abstract

Background—Herpes simplex virus (HSV) suppressive therapy reduces genital and plasma
HIV-1 RNA over periods up to three months but the longer-term effect is unknown.

Methods—484 HIV-1 and HSV-2 seropositive Tanzanian women aged 16-35 years were
enrolled in a randomised placebo-controlled trial of acyclovir 400mg bid. Cervico-vaginal lavage
and blood samples were collected at 6m, 12m and 24m for quantification of genital and plasma
HIV-1 RNA, and genital HSV DNA. Primary outcomes were detection and quantity of cervico-
vaginal HIV-1 RNA at 6m.

Results—At 6m, there was little difference between acyclovir and placebo arms for cervico-
vaginal HIV-1 RNA detection [88/213 (41.3%) vs. 84/191 (44.0%); odds ratio (OR)=0.90, 95%
confidence interval (CI):0.60-1.33], HSV DNA detection [20/213 (9.4%) vs. 22/191 (11.5%);
OR=0.80, 95%CI:0.42-1.51], genital HIV or HSV viral loads or plasma HIV-1 RNA load.
Estimated median adherence was 91%. There was a suggestion of an impact on cervico-vaginal
HIV-1 RNA detection among women with estimated adherence 290% (OR=0.74, 95%ClI:
0.50-1.09) when data from all three visits were included.

Conclusions—Acyclovir 400mg bid is unlikely to be a useful long-term intervention to reduce
HIV transmission. The lack of effect on HIV may be due to suboptimal adherence or treatment
regimen. (www.controlled-trials.com; ISRCTN35385041)
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Introduction

Methods

Genital ulceration is a risk factor for HIV transmission [1]. The most frequent cause of
genital ulcer disease is herpes simplex virus type 2 (HSV-2) [2]. Subclinical HSV-2
reactivation has also been associated with increased genital HIV load in most observational
studies [3-6]. /n vitro studies suggest that some HSV proteins increase HIV replication
[7-12] providing biological plausibility for a protective effect of HSV suppressive therapy
on HIV infectiousness.

Proof-of-concept randomised controlled trials (RCTs) of 1-3 months duration among HIV/
HSV-2 co-infected individuals found that HSV suppressive therapy (valacyclovir 500mg
b.i.d or acyclovir 800mg b.i.d) reduced genital HIV-1 RNA detection and genital and plasma
viral loads [13-17]. Two trials of acyclovir 400mg b.i.d have shown less effect, one finding
no reduction in cervico-vaginal HIVV-1 RNA detection [18] and another a reduction in
frequency of cervico-vaginal HIV-1 RNA detection and plasma HIV-1 RNA load but no
effect on genital HIVV-1 load among those shedding [19].

Here we report the results of a placebo-controlled RCT of the effect of acyclovir 400mg
b.i.d on genital and plasma HIV-1 RNA over 24 months.

Study Participants

Women aged 16-35 years working in recreational facilities or self-employed as food
handlers in 19 communities in northwest Tanzania were invited to attend a mobile study
clinic for HSV-2 and HIV-1 antibody screening, as previously described [20]. Women
returned 8-12 weeks later for their HSV-2 results and were eligible for enrolment if they
were HSV-2 seropositive, lived in a study community and would not be travelling at the
time of the next visit, were not pregnant or breastfeeding and were not planning pregnancy
or to move outside the study communities in the next two years. Women were not enrolled if
they did not understand the key trial concepts, had a history of epilepsy or were too ill to
participate. Trial details have been published previously [21]. Women were enrolled
regardless of HIV status and knowledge of HIV status was not required. In total, 1305
women (821 HIV seronegative and 484 HIV seropositive) were randomised in 3 phases
(January-April 2004, July-September 2004 and January-May 2006) and followed for up to
30 months. There was no effect of acyclovir 400mg b.i.d on HIV acquisition (rate
ratio=1.08; 95% confidence interval(Cl), 0.64 to 1.83) [21]. In this paper we report the
effects on genital and plasma HIV-1 RNA among the HIV-positive participants.

Trial procedures

Following informed consent, women were enrolled into the trial and biological samples
including blood, urine, genital samples and a cervico-vaginal lavage (CVVL) were taken [22].
Genital ulcers were swabbed. Participants were randomised to oral acyclovir (400mg b.i.d)
or matching placebo [21]. Participants attended the study clinic every 3 months and were
given a further supply of study tablets. Participants were asked to avoid vaginal cleansing
before attending visits and were tested for pregnancy if it was suspected. Pregnant women
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were withdrawn from study tablets. Participants who chose to withdraw or who were
withdrawn from tablets remained in the trial for follow-up where possible. At each visit,
symptoms of reproductive tract infections (RTIs) were treated syndromically according to
Tanzanian national guidelines. Women with laboratory-confirmed RTIs (with the exception
of asymptomatic bacterial vaginosis) were offered treatment. Genital ulcers were swabbed.
Women were offered family planning, condoms and risk reduction counselling, and
voluntary counselling and testing for HIV. Every 6 months, a blood sample was taken for
plasma viral load (PVL) and, with the exception of the 18m visit, genital samples and a CVL
were collected. Following results from a trial of short duration HSV suppressive therapy
reporting a reduction in frequency and quantity of genital HIV-1 RNA and in plasma HIV-1
RNA load [15], additional blood samples were taken for CD4 counts at 30m for phase |
participants, at 24 and 30m for phase 2 and at 6 and 12m for phase 3 participants.

Adherence was estimated by tablet count at each visit. Women were given specific
additional counselling and advice if adherence problems were identified (through
comparison of tablet counts and elapsed days) or if tablets were reported missed, damaged
or lost. Adherence was estimated for the preceding 3 month period and defined as unknown
if a participant had not attended the previous visit, forgot to bring tablets to the clinic or
brought back too few tablets and reported them as lost, stolen or damaged. Approximately
one month after each scheduled visit, a mobile adherence-support team visited participants.
A random sample of 161 urine specimens (80 and 81 from acyclovir and placebo arms,
respectively), either collected by the adherence team between the 6 and 9m scheduled visits
or from the 6, 12 and 24m scheduled visits were tested using high-performance liquid
chromatography [23] for acyclovir by an independent laboratory.

An independent data monitoring committee periodically reviewed trial data including
serious adverse events (SAEs) [24] which were collected at each visit.

Free anti-retroviral therapy (ART) became available in regional and district hospitals in the
study area during the trial. HI\VV-positive women knowing their status were referred to HIV
care and treatment centres for assessment and were offered transport if requested. At the end
of the trial, travel costs were provided to enable them to attend their centre for the next
12-18 months. HIV-positive pregnant women were provided with transport to reach the
nearest centre offering prevention of mother-to-child HIV transmission services.

Laboratory analyses

Screening sera were tested for HSV-2 antibodies and screening and randomisation sera for
HIV-1 antibodies [20]. Randomisation sera were tested for syphilis and vaginal and cervical
swabs were tested for other RTIs as previously described [25, 26]. CD4 T lymphocytes were
quantified in blood samples (COULTER® Manual CD4 Kit, Beckman Coulter, California,
USA). Genital ulcer swabs were tested for 7. pallidum, HSV and Haemophilus ducreyiby
PCR [27-31].

CVLs were centrifuged (3500 rpm for 10 minutes), separated, stored at —20°C for 2-3 weeks
and then at —80°C before transport with plasma samples to Inserm U743, France. CVL
supernatants were visually examined for blood. Nucleic acids were extracted from CVL
supernatants and plasma (NucliSens® miniMAG and later easyMAG extraction system,
bioMérieux, Marcy I'Etoile, France); and CVL cell pellets (QlAamp DNA Blood Mini Kit.
Qiagen, Courtabeouf, France).

Genital and plasma HIV-1 RNA was quantified by in-house real-time PCR with a forward
primer three nucleic acids shorter than previously reported [32] to facilitate detection of
more HIV-1 sub-types. HSV DNA was quantified in CVL supernatants by in-house real-

J Infect Dis. Author manuscript; available in PMC 2010 November 01.



syduasnue|A Joyiny siapun4 JIAd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Tanton et al.

Page 4

time PCR [33]. HSV DNA positive samples from randomisation were typed [34] and all
were HSV-2. Y-chromosome DNA (Quantifiler™Y Human Male DNA Quantification Kit,
Applied Biosystems, Courtaboeuf, France) was tested for using nucleic acids from the CVL
cell pellet. Quantifications were carried out using Applied Biosystems 7300 Real-time PCR
System (Applied Biosystems). The laboratory registered with an external blinded quality
control programme for HIV-1 RNA (Quality Control for Molecular Diagnostics, UK). A
commercial unblinded standard was used to confirm the HSV DNA assay (HSV-1/HSV-2
Clear QC Panel, Argene, France).

Statistical methods

The primary objective was to determine the effect of HSV suppressive therapy on the
detection and quantity of cervico-vaginal HIV-1 RNA at 6m. The original sample size of
1000 HSV-2 seropositive women was powered to determine effects on HIV acquisition
among HIV-negative participants [21]. HIV prevalence was estimated at 40% [35].
Assuming 400 HIV-positive participants and 15% loss to follow-up (LTFU) or censored for
pregnancy at 6m, we had over 95% power to detect a reduction in detectable genital HIV-1
RNA at 6m from 50% in the placebo [5, 36] to 30% in the acyclovir arm and a 0.5 log
reduction in HIV-1 RNA load in women shedding HIVV-1 RNA assuming a standard
deviation of 0.8 log [4].

The primary analysis was a modified intention-to-treat (mITT) analysis where women were
censored at the earliest of LTFU, death, positive pregnancy test or end of follow-up. Primary
outcomes were detection and quantity of cervico-vaginal HIV-1 RNA. Secondary outcomes
were detection and quantity of cervico-vaginal HSV DNA, plasma HIV-1 RNA load, GUD
presence on examination and CD4 count. Genital viral load outcomes were compared only
in women with detectable shedding. The primary analysis time-point was 6m. Secondary
analysis time-points were 12m and 24m.

Logistic and linear regression models were used to analyse binary and continuous outcomes,
respectively. For binary outcomes, the primary measure of effect was an unadjusted odds
ratio (OR). For viral load outcomes, the primary measure of effect was mean difference of
log viral load between arms, adjusted for baseline plasma HIV-1 RNA or baseline HSV
DNA detection as appropriate. Adjustment was made for baseline plasma HIVV-1 RNA load
since this provides a more stable measure than cervico-vaginal HIV-1 RNA.

Data from the three follow-up visits (6, 12 and 24m) were combined to increase power
assuming a constant effect over time and analysed using general estimating equations (GEE)
regression models to allow for within-woman correlation. The log CD4 count was analysed
combining data from different visits using GEE linear regression. Participants were censored
at ART initiation for plasma HIV-1 RNA and CD4 outcomes only. The secondary analyses
were ITT (including pregnant women attending follow-up) and an analysis stratified by
adherence.

An a priori restricted analysis excluding samples with visible blood was carried out for the
primary outcomes. Pre-specified subgroup analyses were performed using interaction tests
to determine whether the effect of acyclovir on cervico-vaginal HIV-1 RNA differed
according to baseline cervico-vaginal HIV-1 RNA detection, baseline detection of both
cervico-vaginal HIV-1 RNA and HSV DNA, plasma HIV-1 RNA levels, Y-chromosome
detection at follow-up and STI presence at follow-up.

Quantitation thresholds were 360 copies/ml for cervico-vaginal HIV-1 RNA and 300 copies/
ml for cervico-vaginal HSV DNA and plasma HIV-1 RNA. For cervico-vaginal shedding,
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viral loads below threshold were classed as undetectable. Plasma HIV-1 RNA below the
threshold was allocated half the threshold value for analysis.

Data were double entered and verified in Dbase IV (dataBase Intelligence) and analyses
were conducted using Stata 10.0 (Stata Corporation, College Station, Texas, USA).

The protocol was approved by the Medical Research Coordinating Committee of Tanzania
and the London School of Hygiene & Tropical Medicine Ethics Committee. The trial was
registered with Current Controlled Trials (ISRCTN35385041).

In total, 2719 women were screened for HSV-2 and HIV-1 antibodies. Of 751 dually
seropositive women, 465 (61.9%) returned for the randomisation visit, were eligible for
enrolment and consented to participate. In addition, 19 women seroconverting to HIV-1
between screening and randomisation were eligible. In total, 484 women were enrolled (253
randomised to acyclovir and 231 to placebo; Figure 1).

Cohort characteristics at enrolment

Follow-up

Participants' median age was 28 years (IQR, 25-32). Ninety (18.6%) women were married
or living as married and 223 (46.1%) worked as local food handlers (Table 1).
Approximately one-third (31.2%) of participants reported a history of genital ulceration or
blisters. RTIs were prevalent. Cervico-vaginal HIV-1 RNA and HSV DNA were detected in
52.6% and 14.5% of CVLs, respectively.

In total, 279 (57.6%) women accepted VCT at enrolment and a further 68 (14.0%) during
follow-up.

Follow-up for the primary outcome (cervico-vaginal HIV-1 RNA) is shown in Figure 1.
Overall, 88%, 86% and 79% of women eligible for the mITT analysis attended the 6m, 12m
and 24m visits, respectively. Fifty-two women (10.7%) were censored for pregnancy before
24m, 39 (8.1%) died and 81 (16.9%) were LTFU for other reasons including 20 (4.1%) who
requested trial withdrawal. For plasma HIV-1 RNA and CD4 outcomes, 7 women were
censored at ART initiation before 6m (4 in the acyclovir and 3 in the placebo arm,
respectively), 3 between 6m and 12m (1 and 2, respectively) and 14 between 12m and 24m
(8 and 6, respectively).

Effect of acyclovir on cervico-vaginal HIV-1 RNA

There was little evidence of an effect of acyclovir on detection or quantity of cervico-
vaginal HIV-1 RNA (Table 2). At 6m, the prevalence of cervico-vaginal HIV-1 RNA
detection was 41.3% and 44.0% in the acyclovir and placebo arms respectively (OR=0.90;
95%CI1:0.60 to 1.33). There was little difference in HIV-1 RNA quantity by arm (adjusted
mean difference=—0.01 logyg copies/mL, 95%CI:-0.20 to 0.19). Similar results were seen at
12 and 24m (Table 2) and in the secondary ITT analysis (data not shown). Combining data
from all three visits, there was a suggestion of an impact on HIV-1 RNA detection
(OR=0.82, 95%CI: 0.61 to 1.11), which was stronger among samples without visible blood
(OR=0.71; 95%CI:0.51 to 0.97; Table 2), but there was little difference in quantity in this
sub-group.
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There was no evidence that the impact of acyclovir differed between the categories of the
pre-specified subgroups.

Effect of acyclovir on cervico-vaginal HSV DNA and GUD

Adherence

At 6m, HSV DNA was detected in 9.4% compared to 11.5% of women in the acyclovir and
placebo arms respectively (OR=0.80, 95%CI:0.42 to 1.51, Table 3). Similar results were
observed at 12 and 24m, over the whole follow-up period (Table 3) and in the secondary
ITT analysis (data not shown). There was little difference in HSV DNA quantity (Table 3).

Although there were few clinically diagnosed GUD episodes during follow-up there was a
reduction in the acyclovir arm [8/769 (1.0%) vs. 18/688 (2.6%) of visits; OR=0.40, 95%Cl:
0.15 to 1.04]. There were 4 HSV-2 PCR positive ulcers in the acyclovir arm (of 7 swabbed,
57%) and 10 (of 16 swabbed, 63%) in the placebo arm (OR=0.34, 95%CI:0.09 to 1.29).

Median estimated adherence, by tablet count, for the three month periods preceding each
analysis point was 91.9% (IQR:64.0 to 99.5%) (Table 4). Using this estimate, unknown
adherence (in approximately 20% women) was assumed to be low. Acyclovir was detected
in 56% of the 80 urines tested from 69 women in the acyclovir arm.

Effect of acyclovir on cervico-vaginal HIV RNA and HSV DNA stratified by adherence

Among women with estimated adherence =90%, there was some evidence of an effect of
acyclovir on HSV DNA detection (repeated measures analysis: 7.2% vs. 11.6% of visits;
OR=0.60; 95%CI:0.33 to 1.09; Table 3; A-interaction=0.045) and, to a lesser extent, on
HIV-1 RNA detection (44% vs. 52% of visits; OR=0.74; 95%CI:0.50 to 1.09; Table 2; A
interaction=0.40). However, there was no evidence for an effect on HSV DNA or HIV-1
RNA loads in women with estimated adherence =90%.

Effect of acyclovir on plasma HIV-1 RNA and CD4 cell count

Plasma HIV-1 RNA loads were similar in both arms (Table 5). At 6m the adjusted mean
difference was 0.04 log copies/ml (95%Cl:-0.07 to 0.15). Results were similar at all visits
and there was no evidence for an effect in those with estimated adherence =90% (Table 5).

Conversely, there was evidence of an effect of acyclovir on CD4 cell counts. Geometric
mean CD4 counts were 346 cells/p.l in the acyclovir and 271 cells/pl in the placebo arm
(Table 5; mean difference=0.11 log cells/p.l; 95%CI:0.03 to 0.19).

Serious adverse events

In total, 147 SAEs were documented in 52 women (20.6%) in the acyclovir and 59 women
(25.5%) in the placebo arm. These were mainly malaria, or HIV-related and no SAE was
attributed to acyclovir. There were 48 deaths (20 and 28 in the acyclovir and placebo arms,
respectively), 30 life-threatening illnesses (16 and 14, respectively) and 69 hospitalisations
(33 and 36, respectively).

Discussion

We assessed the effect of providing HSV suppressive therapy (acyclovir 400mg b.i.d) for up
to 24 months and found little impact on the prevalence or quantity of either genital HIV-1
RNA or HSV DNA or on plasma HIV-1 RNA. These results contrast with previous RCTs
assessing suppressive therapy regimes of valacyclovir 500mg b.i.d or acyclovir 800mg b.i.d
which reported substantial reductions in genital (0.2-0.5 log;g copies/ml) and plasma
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(0.3-0.5 log1g copies/ml) HIV-1 RNA [13-17] over periods of up to 3 months. A similar
reduction in plasma HIV-1 RNA was seen in two RCTSs using acyclovir 400mg b.i.d (0.34
and 0.25 logg copies/ml) [19, 37]. The latter examined the effect of this regimen over 24
months. However, trials of acyclovir 400mg b.i.d [18, 19] have generally reported weaker
effects on genital HIV-1 RNA and HSV DNA. This may be partially attributable to different
regimens but suboptimal adherence may also have been a factor in one trial [18].

The difference between our results and previous trial findings is likely to be due mainly to a
combination of sub-optimal adherence and the regimen used. There was some evidence that
for HSV DNA, and to a lesser extent HIV-1 RNA, the effect of acyclovir was better in those
with estimated adherence >90%. However, the absence of a convincing effect on HSV DNA
overall and the weak effect in this sub-group may suggest that adherence was lower than
estimated. Median estimated adherence, over 90% at each visit, was estimated using tablet
counts, which does not guarantee that tablets were actually taken. Results from the urine
analysis where only 56% samples had detectable acyclovir would support this. The mobile
clinics, quarterly clinic and adherence support visits and more mobile trial population made
achieving high adherence especially challenging in this trial compared to others among HIV
infected individuals [13-17, 19]. Alternatively, adherence estimates may be reasonably
accurate but participants may not have been adhering to the 12 hourly regimen. The short
half-life of acyclovir (~3 hours [38]) means that effective HSV-2 suppression may require
very high compliance with a twice-daily regimen which may be difficult to sustain,
especially in asymptomatic or mobile individuals. In contrast, valacyclovir, which is broken
down into acyclovir following absorption, has an oral bioavailability of 3.5-5.5 times that of
acyclovir [39], and trough plasma acyclovir concentrations were approximately twice as
high in individuals taking valacyclovir (500mg b.i.d) as acyclovir (400mg b.i.d) in a trial
comparing the two regimens [40]. A trial comparing the effect of valacyclovir 1g b.i.d and
acyclovir 400mg b.i.d on genital and plasma HIV is underway in the US
(www.clinicaltrials.gov; NCT00527618).

Other factors that may help explain the results include stage of HSV-2 infection. Most
(82%) of swabbed ulcers at baseline had no identified aetiology: this is higher than reported
in other studies [41] and may suggest some misidentification of ulcers by the clinicians at
this time. In contrast we observed few GUD episodes during follow-up, which may suggest
this cohort acquired HSV-2 infection several years before the trial since frequency of GUD
recurrences decreases over time [42]. HSV shedding in the placebo arm was also less
frequent than in other trials although rates are difficult to compare because of different
methods of sample collection and analysis. Other RTIs were also prevalent in this
population which may have diluted any HSV-2 associated effects on HIV. Finally, most
participants practised vaginal cleansing and at 23% of visits, cleansing within the previous 3
hours was reported. This may have affected cervico-vaginal HIV RNA and HSV DNA
detection, but excluding these women does not affect results and this does not explain the
absence of effect on plasma HIV-1 RNA.

Errors in labelling or drug resistance are unlikely to explain our results since quality control
checks confirmed labelling and quality of the acyclovir tablets and acyclovir resistance is
rare, remaining below 5% in HIV seropositive individuals [43]. Further work to examine
acyclovir resistance in this cohort is underway.

Trial protocol differences may partly explain the difference in shedding results. Genital
HIV-1 RNA loads show greater variability when collected by CVL than swab [44]. Of other
RCTs using CVLs [14, 18, 19], one found no effect of suppressive therapy on HIV-1 RNA
detection [18] and another [19] reported an effect on frequency of HIV-1 RNA detection but
not quantity despite a reduction in plasma HIV-1 RNA. However, these trials also used

J Infect Dis. Author manuscript; available in PMC 2010 November 01.


http://www.clinicaltrials.gov

syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Tanton et al.

Page 8

acyclovir 400mg b.i.d making it difficult to disentangle the effects of regimen and sampling
method. Some trials did not examine menstruating women [15, 19]. By including these
samples our results may be underestimated. Our analysis restricted to samples without
visible blood found a 25% reduction in HIV-1 RNA detection but no effect on quantity.
However, there was no evidence for a substantial effect on HSV DNA and although recent
in vitro data suggest acyclovir may directly inhibit HIV-1 reverse transcriptase [45, 46], this
is not suggested by our absence of an effect on PVL.

We did, however, find some evidence for a difference in CD4 counts between treatment
arms. One other trial examined the effect on CD4 but found no effect [19]. Our result should
be interpreted cautiously due to of the lack of impact on other endpoints, and may be due to
chance or baseline imbalance since there are no baseline CD4 counts.

A trial of acyclovir 400mg b.i.d recently reported no effect on HIV transmission from HIV
positive to HIV negative partners despite a 0.25 log reduction in plasma HIV-1 RNA and a
73% reduction in clinical HSV-2 reactivations [37]. Further trials are needed to investigate
the effect of HSV suppressive therapy on CD4 counts and whether this may be translated
into any clinical benefit. Our results suggest that the regimen of acyclovir 400mg b.i.d is
unlikely to substantially reduce HIV transmission or plasma HIV-1 RNA levels in a high-
risk mobile population where it may be difficult to achieve the high levels of adherence that
appear necessary for HSV-2 suppression.
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Figure 1.

Flowchart to show enrolment and follow-up of the cohort to 30 months, mITT analysis
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Table 1

Characteristics of the trial participants at enrolment by treatment allocation

Acyclovir Placebo Total
Characteristic (N=253) (N=231) (N=484)
No. (%) No. (%) No. (%)

Socio-demographic characteristics

Median age (IQR), years 28 (25-31) 29 (25-32) 28 (25-32)

Marital status
Unmarried 58 (22.9)  46(19.9) 104 (21.5)
Married/living as married 49 (19.4) 41 (17.8) 90 (18.6)
Divorced/Separated 133 (52.6) 124 (53.7) 257 (53.1)
Widowed 13 (5.1) 20 (8.7) 33 (6.8)

Education level
Less than primary 67 (26.5) 57 (24.7) 124 (25.6)
Primary 172 (68.0) 155 (67.1) 327 (67.6)
Secondary 12 (4.7) 18 (7.8) 30 (6.2)
Other  2(0.8) 1(0.4) 3(0.6)

Literate 205 (81.0) 179 (77.5) 384 (79.3)

Type of work facility
Local food handler 108 (42.7)  115(49.8) 223 (46.1)
Guesthouse 31 (12.3) 17 (7.4) 48 (9.9)
Bar 66(26.1)  39(16.9) 105 (21.7)
Local brew seller 17 (6.7) 21 (9.1) 38 (7.9)
Restaurant/café/grocery 31 (12.3) 39 (16.9) 70 (14.5)

Travelled for > 1 week in 3 months 69 (27.3)

prior to enrolment 56 (24.2) 125(258)

Behavioural characteristics

Median age at first sex (IQR), yrs 1 16 (15-17) 16 (15-18) 16 (15-18)

Number of sexual partners in lifetime
1-4 55(21.7)  84(36.4) 139 (28.7)
59 89(352) 69(29.9) 158 (32.6)
10-19  59(23.3)  44(19.1) 103 (21.3)
20+ 50(19.8)  34(147)  84(17.4)

Number of sexual partners in last 3 months
None 10 (4.0) 10 (4.3) 20 (4.1)
1 129(51.0) 119(515) 248 (51.2)
2-3  97(383) 87(37.7) 184 (38.0)
24 17(6.7) 15 (6.5) 32 (6.6)

No. of times cleanses vagina per day 1
Doesn't cleanse 84 (33.2) 77 (33.3) 161 (33.3)
1 7(28) 18 (7.8) 25(5.2)
2 54(214)  56(24.4) 110(22.8)
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Acyclovir Placebo Total
Characteristic ~ (N=253) (N=231) (N=484)
No. (%) No. (%) No. (%)
23 107(425) 79(343) 186(38.6)
Clinical characteristics
Frequency of ulcers 1
Monthly 29 (11.5) 14 (6.1) 43(8.9)
Every 3 months 18 (7.1) 15 (6.6) 33(6.9)
Once-twice a year 17 (6.7) 15 (6.6) 32 (6.6)
Only had them once or twice 27 (10.7) 14 (6.1) 41 (8.5)
No history of genital ulcers / blisters 162 (64.0) 171 (74.7) 333 (69.1)
Episode of GUD in the last year 1 69(274)  48(209) 117(24.3)
Ulcers / blisters / vesicles seen on
examination 15 (5.9) 13 (5.6) 28 (5.8)
Biological characteristics
Biological presence of RTI/STI
Neisseria gonorrhoeaeZ 13 (5.1) 21(9.1) 34.(7.0)
Chiamydia trachomatis2 17 (6.7) 12 (5.2) 29 (6.0)
Trichomonas vaginalis%3 96 (37.9)  76(33.0)  172(35.6)
Bacterial vaginosis 4 172 (69.9) 152 (67.9) 324 (68.9)
Candida albicansZ 30 (11.9) 21(9.1) 51(10.6)
Active syphilis ©  41(16.2) ~ 34(147)  75(15.5)
Aetiology of genital ulcer © (N=12) (N=10) (N=22)
Negative for all pathogens 11 (91.7) 7 (70.0) 18 (81.8)
T. pallidum 0 0 0
H. ducreyi 0 0 0
HSV-2 positive 1(8.3) 3(30.0) 4(18.2)
Mean Plasma HIV load (SD); log
4.44 (1.07 456 (1.10) 4.50 (1.09
copies/ml 27 (107) (1.10) (1.09)
Cervico-vaginal HIV-1 RNA
Detected £ 132 (52.4) 122 (52.8) 254 (52.6)
Mean quantity (SD) — log copies/ml &  3.60 (0.72)  3.74(0.76)  3.67 (0.74)
Cervico-vaginal HSV-2 DNA
Detected 2 40 (15.9) 30 (13.0) 70 (14.5)
Mean quantity (SD) — log copies/ml &  3.98 (1.16)  3.87 (1.11)  3.93 (1.13)

1 .
Two missing values

2 .
One missing value
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3As detected by wet prep or culture

414 missing values (slides were unclassifiable)

5RPR+ & TPPA+ or FTA+

6UIcer swabs were only taken for 22 of the 28 participants diagnosed with GUD

7Participants with undetectable viral load were assigned a value of half the threshold of detection

8 . .
Among those with detectable virus.
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