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Herpes simplex virus type 2 (HSV-2) seroprevalence in 68 patients with AIDS was 77% by Western blot
(immunoblot) and 44% by glycoprotein G-2 immunoassay. Each of 16 patients with culture-proven HSV-2
infection was positive by Western blot versus 8 by glycoprotein G-2 immunoassay. No differences in age, race,
duration of AIDS, acyclovir usage, or HSV-1 seroprevalence were found to explain differences in sensitivity.

In recent years, serologic techniques based upon antibody
reactivity to herpes simplex virus (HSV)-specific proteins
have been useful for assessment of the seroprevalence of
HSV-1 and HSV-2 infections (2, 3, 6, 8-10, 14, 15) with
either glycoprotein G (gG)-specific immunoassays (3, 6,
8-10, 15) or Western blot (immunoblot) assays (2, 14).
Although comparison of an immunodot enzyme assay with a
Western blot assay showed comparable sensitivities for
immunocompetent individuals (1), the two methodologies
have not been compared in patients infected with human
immunodeficiency virus (HIV).
We studied 68 HIV-infected patients (67 men and 1

woman) with a histologically documented (12) first episode
of Pneumocystis cannii pneumonia diagnosed at San Fran-
cisco General Hospital in 1986. Clinical characteristics of the
patients over 739 patient-months of follow-up were derived
from a review of the medical records and have been de-
scribed in a separate report (13). Virus was typed after
routine culture (4) by using fluorescein-conjugated monoclo-
nal antibodies specific for HSV-1 and HSV-2 (Syva, Palo
Alto, Calif.). Sera collected at the time of acute P. carinii
pneumonia were tested for HSV-2 antibodies by Western
blot assay (1) and a solid-phase gG-2 enzyme immunoassay
(15) by researchers in two different laboratories; each was
blind to the other's results and to clinical data. Testing for
serum antibody to HSV-1 was performed by Western blot-
ting (1). Continuous data were compared by using the
Mann-Whitney test; categorical variables were compared by
a two-tailed Fisher exact test.
Of 68 patients, 29 (42.6%) were positive for HSV-2 anti-

body by both assays (Table 1). The Western blot assay
detected HSV-2 antibody in the sera of 52 (77%) of the
patients; the gG-2 immunoassay detected HSV-2 antibody in
30 (44%) of the patients. A gG-2 band was visualized in
profiles from all but one of the 23 patients who had detect-
able HSV-2 antibody by Western blotting but not by gG-2
immunoassay (Table 2). No characteristic pattern or differ-
ences in band intensity were discernible in patients with
results that were discordant by the two assays. Only one

patient was seronegative for HSV-2 by Western blotting and
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positive by gG-2 immunoassay. This patient had antibodies
reactive with HSV-2 gB, gC, VP16, and gD but none reactive
with VP5, gG, gE, or ICP35, a pattern consistent with
HSV-1 seropositivity.
Comparison of the demographic and clinical features of

the patients who were HSV-2 seropositive by both tests with
those who had discordant HSV-2 serologic results revealed
no significant differences in age, race, or duration of AIDS
prior to serum testing. Also, history of treatment with
acyclovir (47.4 versus 58.8%), history of suppressive acy-
clovir usage (40 versus 60.5%), and seropositivity for HSV-1
antibody (56.3 versus 52.4%) were not significantly different
(P = 0.6, 0.2, and 1.0, respectively). The median frequency
of HSV recurrence was lower in patients with concordant
HSV-2 test results than in those with discordant results but
not significantly so (once every 30 versus once every 15
weeks; P > 0.2).
Of 68 patients, 16 had culture-documented outbreaks of

HSV-2; of these, 8 had HSV-2 antibody detected in serum by
Western blot but not gG-2 immunoassay (Table 2). Four
patients had culture-proven HSV-2 infection a median of 6
(range, 3 to 215) weeks prior to the date of serum antibody
testing; two were seronegative by gG-2 immunoassay.
Twelve patients had culture-proven HSV-2 infection 1 to 17
(median, 4) weeks after the date of serum collection; six
were seronegative by gG-2 immunoassay (Table 2).

Type-specific assays based on specific antibody reactivity
to native gG-2 glycoprotein have been widely used in recent
serosurveys evaluating the prevalence of HSV-2 infection (2,
3, 6, 8-10, 14, 15). The Western blot assay for HSV-2
antibodies was used to assess HSV-2 seroprevalence in
homosexual men (14) and in immunocompetent patients with
first-episode genital HSV (2). The HSV gG-2 immunodot
enzyme assay (11) has been used to analyze seroprevalence
in women attending family planning clinics (3), university
students (6), homosexual men (8, 10), and the general
population of the United States (9). The HSV-2 gG immu-
noassay used in the current study was of value in assessing
seroprevalence and risk of vertical transmission in pregnant
women (15). Direct comparison of the Western blot method
and the gG-2 immunodot enzyme assay of Lee et al. revealed
comparable sensitivities in immunocompetent patients with
culture-proven recurrent herpes, as well as in those from
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TABLE 1. Comparison of Western blot and gG-2 immunoassay
detection of HSV-2 antibody in the sera of 68 patients with AIDS

No. with the following gG-2
Western blot immunoassay result: Total (%)

result
Positive Negative

Positive 29 23 52 (77)
Negative 1 15 16 (23)

Total (%) 30 (44) 38 (56) 68 (100)

whom sera were obtained at least 21 days after the onset of
lesions (1). However, the Western blot was more sensitive
with respect to detection of HSV antibodies early in the
course of primary infection. Our estimate of 77% HSV-2
seroprevalence by Western blot is similar to a previous
estimate of 68% in HIV-infected men which was done with
an HSV gG-2 immunodot enzyme assay (8). Thus, it is
unlikely that the lower sensitivity of the gG-2 immunoassay
was due to failure to detect early seroconversion.
Our population was unique in that sera were obtained from

patients with clinical AIDS at the time of an acute opportu-
nistic infection, i.e., P. cannii pneumonia. Conceivably, an
inhibitory factor present in sera from these patients blocked
gG antibody detection under gG-2 immunoassay conditions.
Alternatively, gG-2 antibody may selectively decrease with
the progressive immunosuppression induced by HIV infec-
tion. Prospective studies using quantitative antibody mea-
surements and clinical correlation are needed to explore this
possibility. In addition, comparison of the seroprevalence of
HSV-2 antibody in HIV-infected patients with AIDS,

TABLE 2. Patients in whose sera antibody to HSV-2 was
detected by Western blot but not by gG-2 immunoassay

Patient Antibody to HSV protein by Western blot Positive History of

no. V5HSV a
genital

VP5 gB gG gC gE VP16 gD ICP35 culturea herpesb

2 + + + + + + - + After Yes
3 + + + + + + + + No Yes
4 + + + + + + + + No Yes
5 - + + + + + + + No Yes
9 - + + + + + + - No No
10 + + + + + + + + After Yes
13 + + + + + + + + No Yes
21 + + + + + + + + Before Yes
25 + + - + + + + + No Yes
26 + + + + + + - + No No
27 + + + + + + + + After Yes
28 + + + + + + + + No Yes
29 + + + + + + + + After Yes
33 + + + + + + + + After Yes
37 + + + + + + + + No No
38 + + + + + + + + No Yes
39 + + + + + + + + Before Yes
42 + + + + + + + + No No
44 + + + + + + + + No No
59 + + + + + + + + No No
61 + + + + + + + + No No
62 + + + + + + + + No Yes
67 + + + + + + + + After Yes

a Culture documentation of HSV infection occurred before or after serum
was obtained for testing. In a number of patients, cultures were not performed
(no).

b History of genital herpes at any time during follow-up or at initial
evaluation of patients.

asymptomatic HIV-infected individuals, and HIV-negative
persons would be useful in further increasing our under-
standing of the phenomenon.
We were unable to detect patient-related factors in those

with discordant serologic results to explain the differences in
sensitivity of the assays of HSV-2 serum antibodies. In
particular, given the decreased rates of seropositivity for
HSV-2 serum antibody in HSV-1-seropositive persons re-
ported previously (3), it is of interest that HSV-1 seroposi-
tivity did not differ significantly in the concordant and
discordant subgroups in our study. Also, since previous
studies have shown decreased titers of antibodies to HSV in
patients receiving acyclovir chemosuppression (5, 7), we
sought an association of chronic or prior acyclovir usage
with presence or absence of serum HSV-2 antibody by the
two assays. No such association was found, perhaps be-
cause of the relatively small number of patients involved.
The HSV gG-2 immunoassay has the potential to provide

a rapid, reproducible method for testing large numbers of
sera. In comparison with the Western blot technique, it is
less labor intensive and less dependent upon technician
expertise in the clinical virology laboratory. However, our
experience suggests that the sensitivities of these assays are
not equivalent for severely immunocompromised individu-
als. Western blotting may therefore be the preferred assay
for detection of HSV-2 antibodies in serosurveys of patients
with AIDS or for diagnosis of latent HSV-2 infection in
patients with AIDS lacking culture confirmation of infection.

We thank Paul Cusick and Christine Houlihan for assistance with
collection of data.
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