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Abstract
In a randomized trial among African women with recurrent genital herpes, episodic acyclovir
therapy resulted in modestly greater likelihood of lesion healing (HR=1.48, p=0.098; mean 5.1 vs.
6.0 days) and cessation of HSV shedding (HR=1.88, p=0.008; mean 3.0 vs. 5.0 days) compared
with placebo, similar to results from high-income countries. (ClinicalTrials.gov registration
NCT00808405).
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The seroprevalence of herpes simplex virus type 2 (HSV-2), the primary etiology of genital
herpes, exceeds 50% in African women, and HSV-2 increases a woman’s HIV-1 acquisition
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risk by 3-fold 1. However, two randomized trials of acyclovir HSV-2 suppressive therapy
(using a dose of 400 mg twice daily) failed to demonstrate protection against HIV-1
acquisition in high-risk, HIV-1 seronegative populations 2,3. In one of these trials (HIV
Prevention Trials Network [HPTN] study 039), among HIV-1 seronegative, HSV-2
seropositive men who have sex with men from the Americas and women from Africa,
acyclovir reduced recurrent genital ulcers due to HSV-2 by only 63% 3, lower than had been
seen in previous studies of suppressive acyclovir from high-income settings 4, and the effect
of acyclovir on frequency of genital ulcers and quantity of HSV-2 DNA in specimens
collected from ulcers was less in the African participants than in those from the US 5. One
potential explanation for these findings is that African women with HSV-2 have diminished
response to acyclovir therapy, compared to populations from high-income settings. To test
this hypothesis, we conducted a randomized, placebo-controlled trial of clinical and
virologic response to episodic acyclovir therapy among HIV-1 uninfected, HSV-2
seropositive African women with recurrent genital herpes.

Study design and methods
Between January and December 2009, women from Johannesburg, South Africa and
Lusaka, Zambia who had participated in HPTN 039 were invited to present to the HPTN
039 clinics if they had a new genital ulcer. These women, as well as others who had not
participated in HPTN 039 but who presented with recurrent genital herpes during the
recruitment period, were offered study participation. Eligible women were aged 18–50
years, HIV-1 seronegative, and HSV-2 seropositive; exclusion criteria included pregnancy
or use of anti-HSV medications.

Women were randomly assigned in a 2:1 fashion to acyclovir 400 mg orally three times
daily for five days or matching placebo (Carlsbad Laboratories, San Diego, USA). This
dosage and duration of acyclovir therapy is recommended by WHO and CDC for treatment
of recurrent genital herpes 6,7; however, episodic therapy for recurrent genital herpes had not
been implemented as standard practice in South Africa or Zambia. Study clinicians and
participants were blinded to treatment assignments, and participants were counseled that
episodic therapy is not curative for HSV-2 and that they may have been assigned to placebo.
Women returned to the study clinic daily for 5 days and then every other day for 8 days (for
a total of 9 visits over 13 days of follow-up). A swab for HSV PCR from the largest lesion
site was obtained at each visit. The protocol was approved by institutional review boards at
the University of Washington and the collaborating study sites. Participants provided written
informed consent. The trial was registered with ClinicalTrials.gov (NCT00808405).

HIV-1 serostatus was by paired rapid assay. HSV-2 serostatus was determined either by
ELISA (HerpeSelect-2, Focus Technologies), performed at local laboratories and using an
index value >3.4 to define a positive result 3, or, for women who had earlier participated in
HPTN 039, by HSV Western blot 3. Swabs from the largest lesion site were tested in batch
at the end of the study at the University of Washington by HSV DNA PCR, with a lower
limit of HSV detection was 150 (2.18 log10) copies/swab 8.

The primary study endpoint was time to complete healing of all genital lesions, defined as
re-epithelialization of skin. A pre-defined secondary endpoint was time to first negative
HSV DNA PCR result. A sample size of 90 was estimated to provide 80% power to detect a
1.8 day difference between acyclovir and placebo in time to healing. Comparisons of
acyclovir and placebo groups were calculated by an intent-to-treat approach using Cox
proportional hazards regression and Kaplan-Meier estimation. Data were unblinded after all
follow-up and laboratory testing were complete. Analyses were performed using SAS 9.2
and R v2.11.1.
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Population and results
Eighty-eight HIV-1 negative, HSV-2 seropositive women were randomized – 61 to the
acyclovir arm and 27 to the placebo arm (Table 1). An additional 7 women who had genital
lesions were enrolled but were subsequently determined to be HSV-2 seronegative and were
excluded from all analyses. Most women (76/88, 86.4%) had participated in HPTN 039. The
median number of lesions was 1 (interquartile range [IQR] 1–3), the median duration of
genital symptoms was 1 day (IQR 1–2), and >90% of lesions were in ulcerative or vesicular
stages. At enrollment, 76 women (86.4%) had HSV DNA detected by PCR.

Eighty-five women (96.6%, 59 acyclovir/26 placebo) completed the 13-day follow-up, and,
excluding days that participants were unable to attend because of weekend and holiday site
closures, 596 of 610 (97.7%) scheduled follow-up visits were attended (410/423 [96.9%]
acyclovir, 186/187 [99.5%] placebo). Three participants (2 acyclovir, 1 placebo) each
reported missing one dose of study medication during the 5 days of three times daily study
medication. By day 13, all participants had achieved complete healing of all genital lesions.

The time to reaching the primary (healing of all lesions) and secondary (first negative HSV
DNA PCR) endpoints was shorter for those randomized to acyclovir compared with placebo
(Figure 1), although the primary endpoint did not achieve statistical significance. By Cox
proportional hazards analysis, acyclovir resulted in 1.48-fold (p=0.098; mean 5.1 vs. 6.0
days) greater likelihood of healing of all lesions and 1.88-fold (p=0.008; mean 3.0 vs. 5.0
days) greater likelihood of cessation of HSV shedding. The magnitude of these effects was
similar among the subset of women whose genital swab was HSV DNA PCR positive at the
enrollment visit and was modestly greater among those whose genital lesion was in vesicular
stage at enrollment.

Conclusions
In this randomized, double-blind, placebo-controlled trial, with frequent measurements of
clinical and virologic response over 13 days of follow-up, we demonstrated that a standard
5-day course of oral acyclovir modestly shortens time to lesion healing and to cessation of
HSV-2 shedding among HIV-1 seronegative, HSV-2 seropositive African women with
recurrent genital herpes. Our results, including a greater effect on HSV shedding than
clinical healing, are consistent with findings from studies from high-income settings of
treatment of recurrent genital herpes, which found that acyclovir improved healing and time
to cessation of shedding by 1–2 days 9–11. The clinical and virologic course in the placebo
arm was compatible with the natural history of genital herpes in other populations, and, as
would be expected for an immunocompetent population, all lesions were healed by 13 days.

Our results argue that diminished virologic response to acyclovir among African women
does not explain the failure of HSV-2 suppressive therapy to prevent HIV-1 acquisition in
two clinical trials 2,3. Lack of adherence to acyclovir has been proposed as an alternative
explanation, but adherence was high in HPTN 039 3. One intriguing hypothesis for the
failure HSV-2 suppression to reduce HIV-1 risk is that HSV-2 reactivation is associated
with an dense and persistent infiltration of HIV-1 receptor cells in the genital mucosa 12,
suggesting that highly potent and durable HSV-2 suppressive therapies might be needed to
intervene on HSV-2 to reduce HIV-1 risk.

Not all studies from Africa have found an effect of acyclovir on healing of genital herpes
lesions. Potential explanations that may account for these differences include that most
previous trials were primarily among HIV-1 infected persons, episodic treatment was started
later (after an average of one week of symptoms) and follow-up schedules in those studies
may have been too infrequent to detect the 1–2 day benefit observed in the present
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study 13–15. However, among South African men with HIV-1 who presented early with
genital ulcers, acyclovir improved healing by a median of 3 days and reduced HIV-1
shedding 13. Most women in our study had previously participated in HPTN 039 and were
aware of their HSV-2 serostatus; they presented early, with a median of one day of
symptoms and >90% of lesions in vesicular or ulcerative stages. This is encouraging in
terms of the value of counseling HSV-2 seropositive persons about clinical manifestations of
genital herpes and the importance of early initiation of episodic acyclovir or the possibility
of suppressive acyclovir, where available.

In summary, we found that HSV-2 seropositive, HIV-1 uninfected African women with
recurrent genital herpes had a similar virologic and clinical response to acyclovir as was
seen previously in immunocompetent populations from North America and Europe. Genital
herpes accounts for the vast majority of genital ulcer disease in sub-Saharan Africa, where
diagnostic tests for HSV are rarely available. Although acyclovir is available as a generic
preparation, is on the WHO List of Essential Drugs for developing countries, and is
recommended by WHO for syndromic management of genital ulcer disease 6, cost and
availability have limited its use in Africa 16. Our results demonstrate that there are modest
clinical and virologic benefits of acyclovir for recurrent genital herpes when initiated
promptly after lesions develop, emphasizing its potential when included as part of first-line
syndromic management of genital ulcers.
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Figure 1.
Kaplan-Meier survival curves, with log-rank p-values, and time-to-event analyses, for a)
primary (time to healing of all genital lesions) and b) secondary (time to first negative HSV
DNA PCR) study endpoints.
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