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Abstract
Purpose—To test the effect of valacyclovir alone and with aspirin on the asymptomatic shedding
of HSV-1 DNA in tears and saliva of healthy individuals.

Method—The subjects (n = 45) were randomized into three groups without regard to age, sex, or
race. Group 1 (n = 14) received the placebo, group 2 (n = 15) received a dose of 500 mg valacyclovir
once daily, and group 3 (n = 16) received a dose of 500 mg valacyclovir once daily and 350 mg
aspirin twice daily for 30 days. Ocular and oral swabs were collected twice daily for 30 days. DNA
was extracted from all swabs and HSV-1 DNA copy numbers were determined. Statistical analysis
was performed to compare the DNA copy numbers of the three groups.

Results—There was no significant difference in the HSV-1 DNA copy numbers in the tears or
saliva among any of the three treatment groups. The mean copy numbers ± SE of mean (SEM) of
HSV-1 DNA in tears were 340 ± 35, 1074 ± 320, and 630 ± 51 for groups 1, 2, and 3, and in saliva
were 238 ± 35, 963 ± 462, and 493 ± 25, respectively, for groups 1, 2, and 3.

Conclusions—No correlation was found between HSV-1 shedding and valacyclovir and
valacyclovir with aspirin treatment. The HSV-1 DNA copy number was not reduced by treatment
with 500 mg of valacyclovir daily or with a combination of daily valacyclovir (500 mg) plus twice-
daily doses of aspirin (350 mg) over 30 days.

Herpes simplex virus (HSV) is a common human pathogen that infects most individuals at an
early age in life, causing a range of diseases, including ocular keratitis and herpes labialis.1,2

Copyright © Association for Research in Vision and Ophthalmology
Corresponding author: Herbert E. Kaufman, 35 Watergate Drive, 404, Sarasota, FL 34236; hkaufm@gmail.com. .
Disclosure: M. Kumar, None; J.M. Hill, None; C. Clement, None; E.D. Varnell, None; H.W. Thompson, None; H.E. Kaufman,
None

NIH Public Access
Author Manuscript
Invest Ophthalmol Vis Sci. Author manuscript; available in PMC 2010 December 1.

Published in final edited form as:
Invest Ophthalmol Vis Sci. 2009 December ; 50(12): 5601–5608. doi:10.1167/iovs.09-3729.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



After primary infection, HSV enters sensory nerves, moves retrograde by the axon, and reaches
the trigeminal ganglia (TG) to establish a life-long latent infection.3–5 After primary oral or
orofacial infection, HSV-1 can become latent in the TG and can reactivate periodically.4,5 Most
individuals with latent virus continuously shed HSV-1 DNA throughout their lives; this
asymptomatic shedding could be a major source of transmission of HSV-1 infection.5 HSV is
easily transmitted by direct contact with a lesion or the body fluid of a latently infected
individual.3,6 The two common strains of HSV, HSV-1, and HSV-2, are known for infections
worldwide. HSV-1 is usually transmitted during childhood via nonsexual contact and can cause
herpetic stromal keratitis, whereas HSV-2 is the cause of most forms of genital herpes and is
almost always sexually transmitted.3,5 Recent data show declines in HSV-2 seroprevalence,
indicating that the trajectory of increasing HSV-2 seroprevalence in the United States has been
reversed.7,8 The seroprevalence of HSV-1 has decreased but the incidence of genital herpes
caused by HSV-1 may be increasing.7,8 Despite the prevalence of HSV infections, only a small
number of latently infected humans experience symptomatic disease; only 1% to 6% of primary
infections are clinically recognized.1 Consequently, asymptomatic shedding of HSV is
considered the major form of transmission.4,9,10

Asymptomatic shedding of HSV-1 DNA from subjects harboring latent virus is a documented
phenomenon9–11 that could be triggered by stress, trauma, or a surgical procedure, as well as
many other stimuli.5,10 Kaufman et al.12 first reported the presence of infectious HSV-1 in
tears of normal human volunteers. Since then, several reports of HSV-1 shedding in tears and
saliva have been published and the number of individuals identified as positive increased after
the advent of the more sensitive polymerase chain reaction procedures.9,13,14 For example,
Miller and Danaher10 reviewed 22 reports on HSV shedding and found at least 70% of the
population shed HSV-1 DNA asymptomatically from the oral cavity. Recently, 72% (13/18)
of HSV-1 seropositive individuals who had oral swabs taken four times daily for 60 days were
found to be positive for HSV-1 DNA.15 We reported that 98% (49/50) of normal individuals
asymptomatically shed HSV-1 DNA through tears and saliva.9 We have also shown that the
presence of HSV-1 DNA in the TG of 131 (90%) of 147 subjects was not a function of age or
sex.16 These data suggest that most of the individuals that have latent virus are intermittently
shedding HSV-1 asymptomatically throughout their lives,10,17 strongly indicating that
asymptomatic HSV-1 shedding is a major mode of transmission of the virus. Therefore,
suppression of HSV-1 shedding through antiviral treatment offers the possibility of reducing
preclinical transmission.

Antivirals, including acyclovir, valacyclovir, famciclovir, cidofovir, foscarnet, and
penciclovir, have been used to reduce HSV DNA shedding in humans and animal models.2,
18–28 Acyclovir, famciclovir, and valacyclovir have been reported to decrease HSV-2 shedding
in normal and immunocompromised individuals.20,29–32 Valacyclovir, a prodrug of acyclovir,
has better oral bioavailability and has a clinical effect comparable to that of acyclovir.29 In
fact, very few reports have shown the clinical efficacies of these drugs in individuals without
any history of genital herpes.28 Rather, they have focused on individuals who were afflicted
with active genital herpes.21,32 To our knowledge, no reports exist so far that show antiviral
drug treatment in the reduction of HSV-1 (infectious virus and/or DNA) shedding in tears of
human subjects.

Acyclovir, valacyclovir, and other nucleoside analogues are effective in the treatment of HSV-1
keratitis in animal models.33–35 We have also shown that cyclooxygenase (COX) inhibitors,
such as aspirin, have the ability to reduce HSV-1 shedding in animals after thermal stress.36,
37 However, most of these investigations were based on conclusions of the less sensitive
methods of detection—that is, keratitis by the presence of herpetic lesions using slit-lamp
examination38 and quantification of infectious HSV-1 virus by plaque assay.39 The detection
of the presence of HSV-1 has been significantly improved by the use of the more sensitive

Kumar et al. Page 2

Invest Ophthalmol Vis Sci. Author manuscript; available in PMC 2010 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



real-time PCR for detecting HSV-1 DNA.14,40 Real-time PCR application has improved the
understanding of HSV-1 DNA shedding.40,41

The objective of this study was to determine whether oral valacyclovir alone or in combination
with aspirin has the ability to influence the shedding of herpes simplex virus DNA in the tears
and saliva of volunteers with no symptomatic evidence of ocular herpes infection. The secretion
of infectious virus and/or DNA in tears and saliva is a potential source of susceptibility to virus
infection by individuals who harbor this virus, if their immune system weakens. Alternatively,
such shedding of HSV-1 DNA could transmit infection. Thus, a direct antiviral effect such as
reduction in HSV-1 DNA shedding could be significant in suppressing infection in persons
who become susceptible. The effect of an antiviral on shedding could interfere with HSV-1
transmission.

Materials and Methods
Subjects

All volunteer subjects provided written informed consent in accordance with a protocol
approved by the LSU Health Sciences Center Institutional Review Board and in agreement
with the tenets of the Declaration of Helsinki. Men and women of different races participated;
all were older than 21 years. Subjects were excluded if they had had active ocular herpetic
lesions or an orofacial lesion in the past 30 days; were taking systemic or oral antiviral drugs
or had taken them in the past 30 days; were taking aspirin or non-steroidal anti-inflammatory
drugs; had dry eyes; had hypersensitivity to acyclovir or valacyclovir; had hypersensitivity or
contraindication to the use of aspirin; had a gastrointestinal ulcer or bleeding disorder; had
kidney impairment; had undergone any organ transplantation; were pregnant or nursing; or had
participated in any clinical trial in the past 30 days.

Before the study began, a history of viral infections and of the use of ocular and/or systemic
medication was obtained, both eyes were examined, and a blood sample was collected from
each individual for HSV-1 antibody analysis. Ten (22%) of 45 subjects enrolled had a history
of skin lesions. Only two (4%) subjects had had ocular and one (2%) had had genital herpes
at least 6 months before enrollment in the study. None of the subjects had any herpes infection
at the beginning or during the 30 days of the study. The history of herpes infection and antibody
titer were not criteria for the distribution of subjects in groups.

Study Design
The study was randomized, double blind, and placebo controlled. Every subject was examined
before treatment, after 15 days of treatment, and after all ocular and oral sample collections
were completed. All the subjects were normal with no signs of herpetic lesions during the study
period.

The subjects were randomized into three groups. Each individual in the first group received
six lactose (placebo) caplets per day; in the second group, each individual received one 500-
mg valacyclovir caplet and five lactose caplets per day; and each individual in the third group
received one 500-mg valacyclovir caplet, two 350-mg aspirin caplets, and three placebo caplets
per day. Each subject received coded medication and was instructed to take two caplets each
morning, two caplets at noon, and two caplets in the evening. Subjects were in structed to
collect 120 tear and saliva samples by swabbing. These collections comprised one ocular swab
(tears) and one oral swab (saliva) each morning and one of each in the evening for 30
consecutive days.
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Sample Collection
Blood was collected at the initial examination of each subject, to determine HSV antibody titer.
Tears were obtained from one eye only, and the same eye was swabbed for the entire study.
Tears and saliva were taken twice daily, ~12 hours apart. Subjects were asked to collect tear
specimens by touching the inner surface of their lower eyelid with an individually wrapped,
sterile cotton swab, and to place the swab immediately into a labeled sterile tube. Saliva
specimens were obtained by vigorously swabbing the oral mucosa. Immediately after sample
collection, the tubes containing the swabs were to be stored in the subject’s home freezer. Tear
and saliva samples were collected daily for 30 consecutive days and were brought to the
investigator at the time of the scheduled eye examinations after every 15 days. Swabs were
stored by the investigator at – 20°C until processed.

Determination of Serotype of Subjects
Blood was collected in tubes (Vacutainer; BD Biosciences, Franklin Lakes, NJ), centrifuged
less than 1 hour after collection, and the serum was stored at –80°C until analysis. HSV-1
antibody levels were determined by enzyme-linked immunosorbent assay (ELISA)
(HerpeSelect 1 ELISA IgG kit; Focus Diagnostics, Cypress, CA) according to the
manufacturer’s instructions. Subjects having an ELISA index of more than 1.1 at 1:100
dilutions were considered seropositive for HSV-1. The antiviral neutralizing titers of the
previously clarified serum samples were assayed as previously described.9 Serum samples that
neutralized HSV-1 (McKrae strain) at ≥1:80 dilution were considered positive for HSV-1
antibodies.

Determination of HSV-1 DNA Copy Numbers
DNA Elution—All swabs obtained from the subjects were stored at –20°C before DNA
extraction. The DNA was eluted according to the manufacturer’s instructions (Gentra Puregene
DNA elution kit; Qiagen Sciences, Germantown, MD). The DNA samples were stored in DNA
hydration buffer (provided with the kit) at 4°C and processed for real-time PCR. Sterile unused
swabs were processed as a negative control and other swabs spiked with HSV-1 (McKrae
strain) were processed as a positive control for DNA extraction using the same method.

Real-Time PCR—HSV-1 copy numbers from the DNA samples were determined by
calculating the number of DNA polymerase genes in the sample. The sequence of forward and
reverse primers were 5′-AGA GGG ACA TCC AGG ACT TTG T-3′ and 5′-CAG GCG CTT
GTT GGGT GTA C-3′, respectively (IDT, Coralville, IA). The sequence of the probe was 5′
6-FAM/ACC GCC GAA CTG AGC A/3′ BHQ-1 (IDT). All reactions were performed in a
total volume of 20 μL. The 20 μL of reaction mixture contained 1× master mix (TaqMan
Universal; Applied Biosystems, Inc., Foster City, CA), 100 nM of primers and probe, and 5
μL of DNA sample. All reactions were performed in 96-well plates (Bio-Rad, Hercules, CA),
which were centrifuged for less than 1 minute at 1000g and room temperature in a swing-out
rotor (CRU 5000 centrifuge; Damon/IEC, Needham, MA) to remove any air bubbles. The
reaction conditions were as follows: 95°C for denaturation for 10 seconds, 55°C for annealing
for 30 seconds, and 72°C extension for 10 seconds in a real-time PCR (iCycler iQ; Bio-Rad)
system for 45 cycle repeats. All samples were analyzed in triplicate. Each reaction plate
contained both positive and negative controls, as described. The cosmid containing the HSV-1
DNA polymerase gene was obtained from David Bloom (University of Florida, Gainesville,
FL) and used as a standard for this study. The cosmid contained a copy of a 4.8-kb restriction
fragment (HindIIIA) encompassing the HSV-1 DNA polymerase gene from the HSV-1 strain
17Syn+. A standard curve was generated from 10- and 2-fold serial dilutions of the pHindIIIA
cosmid.
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Statistical Analysis
The longitudinal series of observations were analyzed by using a design that took within-
subject correlation into account before testing for the effect of treatments. The data were
analyzed in a repeated-measures design incorporating the analysis of variance (ANOVA).42

Our main concern in this analysis was to determine the significance of an effect of treatments
on the level of viral DNA secretion. Viral DNA secretion levels varied over time within each
subject; thus, there may be a statistically significant effect of samples over time, or a significant
difference in the time course for the different treatments (time by treatment interaction).
However, these effects are of less interest, even if statistically significant, if the treatments are
not found to be statistically significant. P values given are those from the F test of treatment
main effects from the repeated measures ANOVAs.

Results
Demographics of Subjects

A total of 45 subjects were entered in the study. The subjects were randomly distributed
according to their race, age, sex, and previous history of herpes infection (Table 1). Most of
the subjects were Caucasian (56%). Although none of the subjects had herpetic infection at the
time of admission into the study, some had had ocular, skin, or genital herpes infections more
than 6 months previously. There were more women than men in the study, and all were of
similar age. The demographics of subjects were similar in all the groups. There is no significant
difference in the demographics between the groups (Table 1).

HSV-1 Antibody Titer
The majority, that is, 35 (77%) of 45, of the subjects was positive by ELISA and 32 (71%) of
45 were positive by neutralization assay. Only 6 (13%) of the 45 subjects were negative by
both of these methods. One of these six subjects received the placebo, two received valacyclovir
(VCV) alone, and the remaining three received VCV plus aspirin. Of the six negative subjects,
four shed HSV-1 DNA at least once in 30 days. Of those four, two each were from the VCV-
alone group and VCV plus aspirin group.

Effect of Antiviral Treatment
Group 1: Placebo—We found that the mean copy numbers of HSV-1 DNA in the tears and
saliva of the subjects receiving the placebo were 340 ± 35 and 238 ± 35, respectively (Fig. 1).
Specifically, 408 (49%) of 840 of the tear samples from subjects receiving the placebo were
positive, and 357 (42%) of 840 of the saliva samples were positive in this group (Fig. 1). In
this placebo-treatment group, 12 (86%) of 14 of the subjects had either tears or saliva positive
for HSV-1 DNA at least once (Table 2, Supplementary Fig. S1, online at
http://www.iovs.org/cgi/content/full/50/12/5601/DC1).

Group 2: VCV—A total of 15 (33%) of 45 subjects in this study received VCV (500 mg)
once daily for 30 days. The mean copy numbers of HSV-1 DNA in tears and saliva for the
antiviral VCV treatment group were 1074 ± 320 and 963 ± 462, respectively (Fig. 1).
Specifically, 482 (54%) of 900 of the tear samples and 465 (52%) of 900 of the saliva samples
obtained from the individuals from this group were positive for HSV-1 DNA (Fig. 1, Table 3).
All 15 subjects (100%) in this group shed HSV-1 DNA through tears and saliva at least once
over the 30-day study period (Table 2, Supplementary Fig. S1).

Group 3: VCV with Aspirin—Sixteen (36%) of 45 subjects in this study were administered
a combination treatment of VCV (500 mg once daily) and aspirin (350 mg twice daily). The
mean copy number of HSV-1 DNA for the individuals in this treatment group were 630 ± 51
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and 493 ± 25 in tears and saliva, respectively, which is not significantly different from the
placebo and VCV alone treatment groups (Fig. 1). The majority of the tear samples (714/962,
74%) and saliva samples (701/961, 73%) obtained from subjects in this group were positive
for HSV-1 DNA (Fig. 1). One individual (1/16, 6%) was negative for HSV-1 DNA in both
tears and saliva, yielding a total of 15/16 (94%) individuals from this group who were positive
for HSV-1 DNA at least once in the 30-day period (Table 2, Supplementary Fig. S1).

Overall, there is no significant difference in the HSV-1 DNA copy numbers among the three
groups regardless of treatment (placebo, VCV alone, or VCV in combination with aspirin).

Subanalysis of Tear and Saliva Samples
To evaluate the effects of VCV and VCV plus aspirin over time, we compared the HSV-1 DNA
shedding in the morning tears and saliva to the shedding in the evening tears and saliva (Fig.
2). The mean copy number of HSV-1 DNA is not significantly different in the evening tear
samples compared with the morning tear samples in all three groups. In the VCV alone group,
we found an average of 747 ± 299 copies of HSV-1 DNA in the evening tear samples and 1410
± 599 in the morning samples. The mean copy number in the placebo group was 381 ± 68 in
the morning tear samples and 300 ± 41 in the evening samples. The mean HSV-1 DNA copy
number in the VCV plus aspirin group was 716 ± 94 in the morning tear samples and 544 ±
31 in the evening samples (Fig. 1).

In the case of saliva, there was no change in the overall mean HSV-1 DNA copy number in all
treatment groups. Specifically, the mean copy number of HSV-1 DNA in the morning saliva
samples was 491 ± 138 and 649 ± 276 in the evening samples. The mean copy number in the
morning saliva samples for the placebo and the VCV groups was 205 ± 21 and 726 ± 414,
respectively, and in the evening samples was 270 ± 46 and 1200 ± 833, respectively. There
was no difference in mean copy number in either the morning or evening saliva samples in the
VCV plus aspirin group, where we found 522 ± 38 and 463 ± 32 copies, respectively (Fig. 2A).

We compared the HSV-1 DNA copy number in all the samples from the subjects with or
without a history of herpetic lesion. There was no significant effect on HSV-1 DNA copy
number in the three treatment groups (Fig. 2B). Similarly, we also compared HSV-1 DNA
copy number in the subjects according to their seropositivity against HSV-1. This subanalysis
shows no significant effect of treatment in either seropositive or negative subjects (Fig. 2C).
In the placebo group, only one subject was seronegative and this subject was also negative for
HSV-1 DNA throughout the period of study. The VCV group had two seronegative subjects
and VCV+aspirin group had three seronegative subjects.

Overall HSV-1 DNA Shedding
HSV-1 DNA Shedding in Tears—A majority of the subjects (42/45, 93%) shed HSV-1
DNA at least once in 30 days. There was no reduction in the percentage of subjects from day
1 to day 30 in all three groups (Fig. 3). A total of 1604 (59%) of 2702 tears swabs were positive
(Fig. 2). The mean copy number of HSV-1 DNA in tears was 690 ± 110. The HSV-1 DNA
copy numbers varied from 10 to 105, but there were only 5 samples in which the HSV-1 DNA
copy number was more than 104 and only 12 swabs had between 103 and 104 copies per
microliter of HSV-1 DNA (Table 3).

HSV-1 DNA Shedding in Saliva—Four (9%) of 45 subjects were negative for HSV-1 DNA
in saliva. A total of 1523 (57%) of 2680 saliva swabs were positive for HSV-1 DNA. The mean
copy number for HSV-1 DNA in saliva was 570 ± 183. The percentage of subjects who shed
HSV-1 DNA was almost the same throughout the study in all three groups (Fig. 3). The HSV-1
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DNA copy number varied from 10 to 105 but there were only 3 swabs containing >104 and
only 10 swabs containing between 103 and 104 copies per microliter of DNA (Table 3).

A total of 43 (96%) of 45 subjects were positive for HSV-1 DNA at least once, either in tears
or saliva (Table 2, Supplementary Fig. S1). Although the subjects were randomized, we
observed HSV-1-negative subjects only in the placebo and VCV plus aspirin groups, whereas
there were no negative subjects in the VCV-alone treatment group (Table 2, Supplementary
Fig. S1).

Over the course of the study, we analyzed 5383 tear and saliva samples from 45 subjects and
of this total, 3127 (58%) were found to be positive for HSV-1 DNA. Any tear or saliva sample
containing less than 10 copies per microliter of DNA extracted was considered to be negative,
to reduce the number of false positives. The copy number of HSV-1 DNA varied randomly
among the subjects. Most of the tears and saliva swabs that were positive ranged from 102 to
103 copies of HSV-1 DNA. Very few tears and saliva samples had >103 HSV-1 DNA copies
(Table 3).

Discussion
This is the first study to our knowledge in normal individuals in which the effect of VCV alone
and in combination with aspirin has been evaluated on the shedding of HSV-1 DNA in tears
and saliva. VCV is a treatment choice for many viral infections, such as genital herpes and
cold sores, and has been reported to reduce HSV-2 DNA shedding in genital herpes.18,20,21,
32 In this investigation, we assessed the effect of VCV, a frequently used antiviral for HSV
infection, at a dose of 500 mg daily (alone) or in combination with aspirin, a COX inhibitor,
where the aspirin was administered at 350 mg twice daily. We used the combination therapy
of VCV with aspirin based on previous reports in the literature indicating that aspirin reduced
the clinical signs of herpes infection in a trial of patients with herpes labialis or genital herpes.
43,44 Furthermore, we have reported the suppression of HSV-1 reactivation by the COX
inhibitors in mice latently infected with HSV-1.36,37

The VCV dose was selected according to a previous published report32 and the U.S.
pharmacopoeia at the time this study started, stating that the effective minimum dose used was
500 mg. A previous study with 69 immunocompetent participants with genital HSV-2 showed
a significant reduction, but not complete suppression, in HSV-2 DNA shedding with 500 mg
VCV when given twice daily.21 Similarly, a once-daily dose of 500 mg VCV significantly
reduced the risk of transmission of genital herpes.32 Other studies using higher doses of VCV
have shown reductions in HSV-2 shedding, but none of these studies demonstrated complete
suppression of shedding with VCV or any other antiviral.18–21,28 Although once-daily doses
of more than 500 mg VCV have been used in some cases,20,21 our goal was to evaluate the
effect of a baseline dosage of VCV on ocular and oral shedding of HSV-1 DNA, either alone
or in combination with aspirin.

We found no reduction in the HSV-1 DNA copy number with a once-daily dose of 500 mg
VCV. The mean copy number and number of positive tear and saliva swabs in the VCV-treated
group were not significantly different from the placebotreated group. Apart from VCV alone,
we tested it in combination with aspirin and found no significant reduction in HSV-1 DNA
shedding with 500 mg VCV once daily together with twice-daily 350 mg aspirin.

Our results are related in part to the sensitivity of using real-time PCR for detecting the presence
of HSV-1 DNA in comparison to many of the previously published reports, in which the
number of HSV-1-positive subjects varied significantly.26,39 Kameyama et al.39 found only
4.5% of the normal individuals were positive for infectious HSV-1, but these results were based
on the conventional culture technique of virus on specific cell lines. A recent report by Miller
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and Danaher,10 who reviewed existing data from 22 published reports concerning HSV
shedding, concluded that at least 70% of the population shed HSV-1 asymptomatically at least
once a month in saliva.10 The HSV shedding was analyzed by culture technique in 10 of 22 of
these reports, whereas in 12 other studies PCR was used.10 HSV-1 DNA quantification by PCR
is sensitive, precise, and easy, and it is routinely used for HSV detection in saliva, tears,9 cornea,
45 cerebrospinal fluid,46 and blood samples.46 PCR-quantified HSV-1 copy numbers have not
been correlated to antibody titer in the subjects analyzed. We further tested the antibody titer
against HSV-1 by ELISA and neutralization assay and found six subjects to be seronegative,
although four of them shed HSV-1 DNA. Only two subjects (subjects 42 and 43), both negative
for HSV-1 DNA in saliva and tears, were negative for HSV antibodies by both methods of
analysis. In the present study, 35 (78%) of our 45 subjects were seropositive by ELISA, 32
(71%) were seropositive by neutralization assay, and 6 (14%) were negative by both methods.
These results are similar to those obtained in our previous study in which 74% of the population
was positive by ELISA and 20% were seronegative by both methods.9 These seropositive and
-negative subjects were distributed randomly in all the treatment groups.

Asymptomatic shedding of HSV-1 DNA is a very common phenomenon and probably the
major source of transmission of HSV-1. A normal individual continuously sheds HSV-1
without any sign of herpetic infection. The immune status of an individual, reactivation
properties of virus (low or high phenotypic reactivator), and environmental factors (stress,
trauma) are important in asymptomatic shedding of infectious virus; a slight change in these
factors could lead to an infectious herpes outbreak. Thus, this study, in which we sought to
evaluate the effect of VCV alone and in combination therapy to potentially suppress HSV-1
shedding, is an important contributory step toward reducing the risk of herpes infection. Other
researchers have shown that giving VCV at varied doses and for varied periods in diseased or
immunocompromised individuals reduces the frequency of HSV-2 DNA shedding and may
be a means of reducing sexual transmission of genital herpes.21,32 However, our study showed
no effect on suppression of HSV-1 DNA shedding with a 500-mg single dose of VCV, either
alone or with aspirin at a 350-mg dose twice daily, over the 30-day period in normal individuals.
These data may help explain why antivirals have had much less prophylactic efficacy against
HSV-1 lesions, including ocular herpes, than against genital herpes. Other outcomes of this
study are that HSV-1 DNA shedding from tears and saliva was not related to the anti body titer
against HSV-1, race, sex, or age. Our options for building on this study include increasing the
dosage of VCVand also assessing treatment regimens in conjunction with behavioral patterns
and body fluids (blood, tears, or saliva) that provide the most susceptibility to herpes infection.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
The HSV-1 DNA mean copy number from the swabs obtained from tears and saliva of the
subjects. VCV 500 mg was given once daily and 350 mg aspirin was given twice daily. The
number of subjects in the placebo, VCV, and VCV+aspirin groups was 14, 15, and 16,
respectively.
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Figure 2.
Subanalysis of the HSV-1 DNA mean copy number in three groups by (A) morning and evening
swabs from tears and saliva of subjects from all three groups. (B) Subject with or without
history of herpes lesions, and (C) subjects seropositive or seronegative by ELISA and
neutralization assay. VCV 500 mg was given once daily and 350 mg aspirin was given twice
daily. The number of subjects in the placebo, VCV, and VCV+aspirin groups was 14, 15, and
16, respectively.
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Figure 3.
Day-by-day evaluation of the percentage of HSV-1 DNA shedding in the subjects in all three
groups in (A) tears and (B) saliva. The numbers of subjects in the placebo, VCV, and VCV
+aspirin groups was 14, 15, and 16, respectively.
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