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Asymptomatic Reactivation of Herpes Simplex Virus in Women
after the First Episode of Genital Herpes
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University of Washington and Children’s Hospital Medical Center, Seattle, Washington

Abstract

Objective—To determine frequency, anatomic site, and host factors associated with
asymptomatic shedding of herpes simplex virus after initial episodes of genital herpes.

Design—Cohort study with follow-up for a median of 63 weeks.
Setting—Referral clinic.

Patients—Women (306) with first episode of herpes; 43 had primary herpes simplex virus type
1, and 227 and 36 had primary and nonprimary herpes simplex virus type 2, respectively.

Measurements—Cultures were obtained for herpes simplex virus every 4 to 6 weeks at times in
which genital lesions and symptoms were not present.

Main Results—Asymptomatic shedding was detected among 11.9%, 18.3%, and 22.9% of
women with primary herpes simplex virus type 1, primary HSV type 2, and nonprimary HSV type
2, respectively. Among patients with type 2 infection, previous type 1 antibody was associated
with a lower rate of asymptomatic vulvar shedding. Asymptomatic cervical shedding was 3 times
more frequent during the first three months after resolution of primary type 2 disease than during
later time periods. In contrast, the rate of symptomatic recurrent herpes did not change over time.

Conclusions—Asymptomatic genital herpes simplex type 2 is more common than type 1.
Asymptomatic genital shedding occurs more often during the first 3 Months after acquisition of
primary type 2 disease than during later periods. Patients with HSV type 2 should be advised of
this high early rate of asymptomatic shedding and of potential transmission to sexual partners.

Contact with infectious virus shed asymptomatically into the genitourinaiy tract is an
important factor in the transmission of HSV to sexual partners and neonates (1-6). Little is
known of the natural history of asymptomatic shedding of HSV in the genitourinary tract:
whether shedding patterns change over the course of infection and what host or virologic
factors influence the frequency, anatomic site or sites, and time course of asymptomatic
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reactivation of disease. We have prospectively followed a cohort of women with culture and
serologically proven first-episode genital herpes with sequential viral cultures and routine
clinical observations (7-11). We report the data on asymptomatic reactivation of HSV
among these women.

Study Group

We prospectively followed all women who presented to the University of Washington Viral
Disease Research Clinic within 7 days of the onset of first-episode genital HSV. Patients
were referred from private practitioners and from clinics at affiliated institutions. All
patients followed for at least 60 days after the resolution of clinical first-episode genital
herpes were enrolled in a study of the natural history of genital herpes. Between 1978 and
1988, 306 women with serologic and culture evidence of first-episode genital herpes were
enrolled. These women represented 78% of those with first episodes of genital herpes
referred and fully evaluated at the clinic during this period. Reasons for exclusion from this
study were acute and convalescent sera that indicated that the patient had recurrent genital
herpes (9%), inadequate sera or viral typing data to classify the patient (10%), or less than
60 days of follow-up after resolution of infection (3%). Of these 306 women, 175 (57%)
were followed for at least 1 year from resolution of their first episode of genital herpes; This
included 65% of the patients with primary type 1, 54% with primary type 2, and 69% with
nonprimary type 2 genital herpes. The demographic characteristics of those who were
followed for shorter periods (< 1 year) compared with longer (> 1 year) were similar. In
addition, the duration, distribution of genital lesions, and severity of the first episode as
determined by length of viral shedding and lesion healing, as well as rates of subsequent
symptomatic recurrence, were similar in those who were followed for less than 1 year
compared with those who remained in follow-up.

At enrollment, informed consent for prospective follow-up was obtained; a standardized
interview and genital examination were done; cultures of the lesions, cervix, and vulva were
taken, all lesions were diagrammed, and serum was obtained as previously described (8-11).
During the initial episode of disease, patients were followed every other day until all lesions
healed completely. After the initial episode was resolved, patients were asked to return to
the clinic at 4- to 6-week intervals for routine visits and when symptomatic episodes
recurred (8). At each visit an interim sexually transmitted disease and clinical history was
obtained, genital and pelvic examinations were done, and cultures of the cervix and vulvar
area were obtained as previously described (12). For symptomatic recurrences of genital
lesions, dates of onset and healing of lesions were recorded. Of the 2572 symptomatic
recurrences experienced by this group during follow-up, 1322 (51%) were observed in our
clinic and 1250 (49%) were reported historically by the patient.

Asymptomatic shedding was defined as the isolation of HSV from an internal or external
genital site at a visit at which neither the patient nor examining clinician noted symptoms or
signs of genital herpes. Such visits are termed routine visits. An independent review of the
charts was done for all routine visits at which HSV was isolated to ensure that no genital
lesions were noted by either the patient or clinician. All episodes of asymptomatic shedding
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were confirmed by this independent review. Patient follow-up for this analysis was limited
to the time before institution of suppressive acyclovir for those patients who received this
therapy.

Antibody Status and Viral Typing at Enroliment

Enrollment and convalescent sera at 6 weeks after initial infection were assayed for
antibodies to HSV type 1 and HSV type 2 by Western blot (13). Patients were classified as
having primary genital herpes if they lacked antibodies to HSV type 1 and HSV type 2 in
their acute-phase sera. Patients were classified as having nonprimary first-episode genital
HSV type 2 if HSV type 1 antibodies were present in their acute-phase sera on Western blot.
All such patients included in this report had HSV type 2 isolated from their genital lesions
and serocon-verted to HSV type 2 in their convalescent-phase sera. All patients with
primary HSV type 1 or HSV type 2 serocon-verted in convalescent-phase sera to the viral
type isolated at the time of their first visit.

Statistical Analysis

Results

Demographic characteristics were compared between groups using the chi-square test for
categorical outcomes and the Wilcoxon rank-sum test for continuous data. For descriptive
purposes, both the percentage of women in whom an asymptomatic culture was detected and
the percentage of cultures in which HSV was detected are presented. The former percentage
represents a minimum value for the percentage of patients who shed virus because the rate
of detection of at least one positive culture increases with the number of cultures obtained
(14). Because women were sampled more than once, a random effects model for logistic
regression was employed, using the software package EGRET (15). This model accounts for
the correlation between cultures taken from the same women and for the variable number of
cultures among women. The model was used to evaluate differences in shedding rates
between viral groups and to evaluate the relationship between time after resolution of the
first episode and the subsequent frequency of asymptomatic shedding. Symptomatic
recurrence rates for each woman were expressed as the average number of recurrences per
month of follow-up.

Patient Group

Of the 306 women with symptomatic first-episode genital herpes, primary HSV type 2
infection was the clinical and laboratory diagnosis in 227 (74%), primary genital HSV type
1 infection in 43 (14%), and first-episode nonprimary HSV type 2 in 36 (12%) (Table 1).
The median age of women was 24 years, 91% were single, 92% were white, 55% used birth
control pills, and 20% used barrier forms of contraception. There were no statistically
significant differences among women with primary HSV type 2, primary HSV type 1, or
nonprimary HSV type 2 in marital status, race, age of first intercourse, number of lifetime
sexual partners, or past frequency of other sexually transmitted diseases. As expected,
patients with HSV type 1 antibodies in their enrollment sera reported a higher frequency of
previous oral-labial lesions than women who were seronegative for HSV. Of interest, 25
initially seronegative patients (1 with primary HSV type 1 and 24 with primary HSV type 2)
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reported a history of previous oral HSV, indicating either that the medical history was
inaccurate for defining oral-labial HSV or that HSV type 1 antibodies were possibly lost
over time. Overall, 32% of the women were enrolled into treatment trials of systemic
antiviral chemotherapy for their initial episode of disease; 27% received oral acyclovir, and
5% received intravenous acyclovir for 10 and 5 days, respectively. Because previous studies
have shown no effect of systemic acyclovir at the doses used in our patients on subsequent
reactivation rates and because patients did not use antiviral chemotherapy during follow-up,
these patients were included in our subsequent analyses (9, 11, 16-19).

The median duration of follow-up after the first episode resolved was 63 weeks, and the
median number of routine visits was nine (range, 0 to 124 visits). All but nine women (one
with genital HSV type 1 and eight with primary genital HSV type 2) had at least one routine
visit.

Association between Asymptomatic Reactivation, Viral Type, and Previous Herpes
Simplex Virus Type 1 Antibody Status

Asymptomatic shedding of HSV from the genital tract was documented during follow-up on
90 (3.7%) of the 2401 routine follow-up visits (Table 2). Among the 297 women with at
least one routine visit, asymptomatic shedding from the genitourinary tract during the first
year after resolution of their first episode of genital herpes was documented in 10% of the
women with genital HSV type 1, 18% of those with primary HSV type 2, and 23% of those
with nonprimary first-episode genital herpes virus type 2 (see Table 1).

The overall rate of asymptomatic shedding from any site, as measured by the percentage of
routine cultures that were positive, was significantly higher among women with both
primary genital HSV type 2 infection (4.3%) and nonprimary initial genital HSV type 2
infection (3.3%) than among women with primary HSV type 1 infection (1.2%) (Table 2) (P
< 0.05 using the random effects model). Women with primary and nonprimary HSV type 2
infection had significantly higher rates of Symptomatic viral shedding from the cervix (3.1%
and 2.6%, respectively) than women with primary HSV type 1 (0.6%) (P < .05 for
comparison between both primary and nonprimary HSV type 2 and primary HSV type 1). In
addition, asymptomatic vulvar shedding was hgher among women with primary HSV type 2
infection (2.3%) than among those with primary genital HSV type 1 (0.6%) or nonprimaiy
genital HSV type 2 (0.8%) (P < 0.05 for comparison between patients with primary HSV
type 2 and both other groups). Asymptote shedding rates did not differ between women who
Reived acyclovir therapy during their first episodes and those who did not. For example,
among patients with primary HSV type 2 enrolled in our placebo-controlled trials of
systemic acyclovir, asymptomatic shedding frequencies were 7.1% among patients treated
with acyclovir compared with 6.1% among patients treated with placebo (P > 0.2).

High Rate of Asymptomatic Shedding in the First 3 Months after Primaiy Genital Herpes
Simplex Type 2 Infection

Asymptomatic shedding from ccrvical sites was detected more frequently in the time
intervals soon after resolution of the initial episode in patient with primary genital herpes
simplex type 2 infection (P < 0.005 using time as a covariate in the random effects model).
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For example, HSV was isolated from the cervix in 3.1% of the days sampled during the first
year compared with 1.3% of days sampled in the subsequent years (Table 3). In the first 3
months after resolution of the primary episode, asymptomatic ccrvical shedding was
dctccted in 4.4% of the days sampled compared with 1.4% during the second two quarters of
the full year (Figure 1). Among women with at least one routine visit in the first 3 months
after acquisition of primary HSV type 2, 17% shed virus at least once during this period
compared to 7% during the 4 to 6 and 7 to 9 month periods, respectively. Among women
with primary HSV type 2, the frequency of asymptomatic viral shedding from the vulvar
area was 2.3% in the first year after acquisition compared with 1.5% during months 13 to
36. These latter differences did not, however, achieve statistical significance. When data
from all genital sites were combined, shedding rates were significantly higher in the first
year (4.3% of cultures) compared with subsequent periods (2.3 and 2.1% of cultures in the
second and third years, respectively) (Table 3, P < 0.005).

Fifteen women had 22 separate episodes of asymptomatic shedding of HSV from two
anatomic sites on the same day (concurrent shedding). All 15 women had HSV type 2
infections; 14 of these 15 women had primary HSV type 2 infection. During the first year of
follow-up, 11 women had 17 episodes of concurrent shedding; 15 of these 17 episodes
occurred within the first 3 months after acquisition of infection. Two women had multiple
episodes of concurrent shedding; one woman had five successive episodes of concurrent
shedding of HSV type 2 within a month of resolution of her primary infection, whereas a
second woman had two episodes in the week after resolution of her primary episode of
infection.

Symptomatic Recurrences during Follow-up

Among the 175 women followed for at least 1 year, 18 of 28 (64%) of those with primary
HSV type 1, 103 of 122 (84%) of those with primary HSV type 1, and 24 of 25 (96%) of
those with nonprimary first-episode HSV type 2 subsequently developed an external genital
recurrence during the first year of follow-up. The median recurrence rate among those with
primary HSV type 1 was 0.06 recurrences compared with 0.29 and 0.34 among those with
primary and nonprimary HSV type 2 (P < 0.01 for comparison of HSV type 1 and HSV type
2). Unlike asymptomatic shedding, the frequency of symptomatic recurrences remained
constant in each of the three patient groups during each quarter of the first year of follow-up
(median, 0 recurrences per month for primary type 1 and 0.33 recurrences per month for
both primary and nonprimary type 2). To evaluate potential association between frequent
symptomatic recurrences and frequent asymptomatic shedding, we compared the rates of
shedding with recurrence rates for each patient effect of We were unable to detect any
correlation between symptomatic recurrences and asymptomatic shedding.

Discussion

Our data show several unexpected differences in time course and host factors associated
with asymptomatic versus symptomatic reactivation of HSV in the genital tract. The
frequency of asymptomatic but not symptomatic reactivation after primary HSV type 2
infection decreased over the course of foliow-up. Among patients with primary genital
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herpes type 2, asymptomatic reactivation was observed more frequently in the first 3 months
after acquisition than later in the disease course. Previous HSV type 1 infection appeared to
decrease the frcqucncy of subsequent asymptomatic reactivation of HSV type 2 from the
vulva, but had no discernible effect on the frequency of symptomatic recurrent genital HSV
type 2 lesions.

Women with genital HSV type 1 infections were less likely to show subsequent
asymptomatic shedding than women with genital HSV type 2 infections. We and others
have shown that genital HSV type 1 infections are less likely to recur symptomatically than
those with genital HSV type 2 infections (7, 16, 19). The data from this study, which
represent the largest reported group of women with primary HSV type 1, confirm our earlier
findings and extend the differences in reactivation rates between HSV type 1 and HSV type
2 to include asymptomatic reactivations of infection. Our findings suggest that the risk of
exposure to HSV type 1 via sexual activity, whether from contact with genital lesions or
unwitting contact with asymptomatic shedding, is less than that of HSV type 2 infection. As
such, subtyping of HSV isolates from genital lesions of women with first-episode infections
provides the clinician and patient with an important prognostic risk factor for predicting
subsequent asymptomatic and symptomatic genital shedding (20, 21).

A major clinical finding of our analysis was the influence that time had on asymptomatic
reactivation after primary HSV type 2. Asymptomatic reactivation was approximately two to
three times more frequent in the first 3 months after resolution of primary first-episode type
2 infections than later in the time course. Among women with primary HSV type 2, 4.4% of
days sampled during the 3 months immediately after acquisition of infection were associated
with asymptomatic cervical reactivation of disease compared with 1.4% during subsequent
periods. In contrast, the frequency of symptomatic reactivation was similar during the early
compared with later time points of infection. It should be recognized, however, that
asymptomatic and symptomatic reactivation occurred during all periods sampled. Although
our current cohort exhibited only a few asymptomatic shedding events late after first-
episode disease, the number of days sampled during later intervals were small, and our
previous studies and those of other groups clearly indicate that asymptomatic reactivation of
HSV in the genital region can occur in those who have longstanding infection of the
genitourinary tract (14, 22-27).

Our data also suggest a potentially protective effects of type 1 antibody for asymptomatic
vulvar but not cervical shedding of HSV type 2. The number of observed asymptomatic
vulvar shedding events among women with diagnoses other than primary herpes simplex
type 2 was low (two in each group), making it difficult to achieve adequate statistical power
to define differences between groups. Further studies are necessary to define the effect of
type 1 antibody on asymptomatic shedding of HSV type 2 from various sites.

We documented asymptomatic shedding in 17.6% of our patients during the first year after
first-episode genital herpes. The incidence and prevalence rates of viral shedding and
asymptomatic reactivation that we report here are likely to be minimal ones in that the
frequency of asymptomatic viral shedding is a function of the number of days that patients
are sampled. In a previous study, for example, asymptomatic shedding was detected in five
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of six patients sampled for more than 50 days and less frequently among patients sampled
less intensively (14). Studies by Barton and colleagues (22), Stenzel-Poore and colleagues
(24), and Straus and colleagues (23) reported asymptomatic shedding rates of 50% (4 of 8),
45% (5 of 11 women), and 12% (2 of 17) of patient samples, respectively. Further study is
needed to determine whether all persons with genital HSV type 2 shed asymptomatically,
especially in the first 3 months after acquisition.

Clinical Implications

Our study has several implications concerning the counseling and management of patients
with genital herpes. Our data indicate that the risk for asymptomatic reactivation is greatest
in the period shortly after resolution of primary infection. We have also previously shown
that neonatal transmission rates at and shortly after first-episode infection appear to be
higher than later in the disease course (28). Patients should be counseled concerning the
potential high rate of transmission of genital HSV, especially HSV type 2 infection, during
this period (1, 4, 5). Patient education programs to help patients identify symptomatic
episodes of disease and to instruct patients about the potential high rate of asymptomatic
reactivation shortly after resolution of first-episode genital herpes are needed. Our data
provide a rationale for recommending the routine use of condoms to prevent transmission of
disease during this high-risk period.
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Figure 1. Decreasing frequency of asymptomatic shedding of HSV type 2 after acquisition of
primary genital HSV type 2

Data represent total number of days in which viral cultures were taken during months 1 to 9
after resolution of genital herpes among the women with primary genital HSV type 2.
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Table 1
Demographic and Clinical Characteristics of the I nitial Attack of Genital Her pesamong

Women Prospectively Followed for Symptomatic and Asymptomatic Recurrences

Characteristic Primary Typel Primary Type2 Nonprimary
(n=43) (n=227) First-Episode Type 2
(n=36)
Mean, age y 22 24 24
(25% to 75% range) (20-27) (21-28) (21-27)
Single, % 90 92 89
White, % 90 93 92
History of oral herpes, % 2 11 44
Median duration of first-episode genital herpes, d 18 18 15
(25% to 75%) (14-21.5) (14-25) (11-23)
Use of systemic acyclovir during first episode, % 40 30 39
Median follow-up, wk 82 59 83
(25% to 75%) (32-193) (31-138) (43-112)
Median number of days routine cultures were obtained 9 9 7.5
(25% to 75%) (5-18) (4-15) (5-14.5)

Women with asymptomatic shedding in the first year
of follow-up, n(%)

Any genital site 4 (10) 40 (18) 8 (23)
Cervix 2(5) 34 (16) 6 (17)
Vulva 2(5) 27 (3) 2(6)
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Table 2
Correlation between Viral Type and Previous Herpes Simplex Virus Type 1 Antibody

Status and Subsequent Frequency of Asymptomatic Reactivation of Her pes Simplex
Virusfrom the Genitourinary Tract after First-Episode Genital Herpes’

Asymptomatic Shedding Primary Typel Primary Type2 Nonprimary Initial
Type2
niN (%)
Days of asymptomatic cervical viral shedding™ 2/328 (0.6) 54/1749 (3.1) 6/228 (2.6)
Days of asymptomatic vulvar viral shedding™ 2/308 (0.6) 36/1540 (2.3) 2/236 (0.8)
Asymptomatic shedding at both cervix and vulva at same visit8 0/303 (0) 16/1483 (1.1) 1/218 (0.5)
Days with asymptomatic shedding from any genital site 4/335 (1.2) 78/1820 (4.3) 8/246 (3.3)

*
Analyses confined to “routine” visits in the first year after acquisition of infection. HSV = herpes simplex virus.

TP < 0.05 for comparison between primary HSV-2 and primary HSV-1 or nonprimary HSV-2 and primary HSV-1.

iP < 0.05 for comparison between patients with primary HSV-2 and other patients with initial episodes of genital herpes.

§Among days when both sites were cultured.
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Table 3
Rate of Asymptomatic Shedding Over Time among Women with Primary Simplex Virus

Type 2 Infection

Site Time from End of Primary Episode
Oto 12 13to 24 25t0 36
months months months

n/N (%)

Cervical Site™  54/1749 (3.1)  6/464 (1.3)  3/226(1.3)
Vulvar Site 36/1540 (2.3)  7/448 (1.6) 3/224 (1.3)

Days with any
genital site 78/1820 (4.3) 11/482 (2.3) 5/234 (2.1)

*
P < 0.005; random effects model using time as a covariate.
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