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Detection of Herpes Simplex Virus in Direct Specimens by
Immunofluorescence Assay Using a Monoclonal Antibody
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A monoclonal antibody (MAb), designated CHA 437, was developed against herpes simplex virus (HSV).
This MAb (isotype, immunoglobulin G2b K) reacted with HSV type 1 and HSV type 2. It showed no
cross-reactivity with varicella-zoster virus, cytomegalovirus, or Epstein-Barr virus. Direct detection of HSV
antigen in clinical specimens using indirect immunofluorescence with this MAb was compared with tissue
culture isolation. For the 682 specimens tested, the direct specimen test gave a sensitivity of 84.6% and a
specificity of 95.7%.

Herpes simplex virus (HSV) is involved in various infec-
tions, such as genital, ocular, oral, cutaneous, and neonatal
infections, and may cause severe diseases in immunocom-
promised patients. Diagnosis is based on isolation of virus
using tissue culture (TC) (10) and typing using type-specific
monoclonal antibodies (MAbs) (1, 9). Such techniques re-
quire more than 24 h. Few studies have reported the reliabil-
ity of MAbs for detection of HSV antigen in direct speci-
mens (1, 3-5). In this report, we demonstrate high sensitivity
and specificity of a single anti-HSV type-common MAb in a
direct specimen test (DST) when compared with TC.

Cell fusion using the SP20 parental cell line was performed
after immunization of BALB/c mice with purified infected
Vero cell extracts (Ratcliffe strain) according to published
procedures (9). Hybrid supernatants were screened by indi-
rect immunofluorescence using infected Vero cells. MAb
isotype was determined on concentrated supernatant by
double immunodiffusion using specific antisera (Biosoft,
Paris, France). MAb was produced either from cell culture
grown in RPMI 1640 with 10% fetal bovine serum or from
pristane-primed BALB/c mice (7). Specificity of the selected
MAb was evaluated by indirect immunofluorescence on
HSV type 1 (HSV-1; Ratcliffe strain), HSV type 2 (HSV-2;
Roizman strain), cytomegalovirus, varicella-zoster virus,
Epstein-Barr virus, and adenovirus using TC. A total of 723
specimens submitted to the Institut Fournier in Paris or to
the virology laboratory of the Faculte de Médecine in Lyon
were processed in a prospective study for HSV detection. Of
these, 682 specimens were considered adequate for DST. Of
the 41 specimens (5.7%) excluded from the study, 7 were

positive by TC. Of the 682 adequate specimens, 351 were

from genital sites, 5 were from rectal sites, 29 were from skin
lesions, 35 were from oral sites, 250 were from
bronchoalveolar fluid, 4 were from lung sites, and 8 were

from other sites.
Specimen collection was performed after exposing the

base of the lesion by firm scraping with a Dacron swab. The
specimen was then suspended in 300 pul of viral transport
medium containing antibiotics. A 50-,u sample of the cell
suspension was spotted onto a slide for immunofluorescence
tests, air dried, and fixed in cold acetone. Bronchoalveolar
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fluid samples were first centrifuged at 900 x g for 8 min. The
cell pellet was washed three times with phosphate-buffered
saline (PBS), suspended in PBS, and applied onto a slide to
obtain cellular confluence.
DST was performed as follows. The smear was covered

with an appropriate amount of anti-HSV MAb CHA 437
(undiluted supernatant) and incubated for 30 min at 37°C in a
moist chamber. After three washes with PBS, fluorescein-
conjugated goat anti-mouse immunoglobulin G antibody
(Biosoft, Paris, France) was added and incubated for another
30 min. After being washed for 1 min with PBS containing
Evans blue (diluted 10,000-fold) and twice with PBS, the
slides were dried and examined with a Leitz fluorescence
microscope at a magnification of x 400. Positive and negative
controls consisting of slides containing HSV-infected and
uninfected cells were done with each DST series. Specimens
were considered adequate for DST evaluation if an average
of five or more epithelial cells per field were observed.
Each specimen collected was also tested by TC using

permissive Vero and MRC-5 cells according to previously
described procedures (10). Identification was done when
cytopathic effect was observed according to Chomel et al. (2)
using direct immunofluorescence with type-specific MAbs
(Herpes test IF; Biotrol and Clonatec, Paris, France) or
indirect immunofluorescence (Diagnostic Pasteur kit;
Marnes la Coquette, France).
One MAb, designated CHA 437, was selected. Its isotype

was immunoglobulin G2b K. It reacted by indirect immuno-
fluorescence with HSV-1- and HSV-2-infected cells (hybrid
supernatant endpoint titer, 320 for HSV-1 and HSV-2;
ascitic fluid titer, 105 for HSV-1 and HSV-2). The pattern of
fluorescence staining observed was predominantly nuclear
or nuclear and cytoplasmic, depending on the stage of
infection. Specific reactivity was not observed with
uninfected cells or with cells infected with varicella-zoster
virus, cytomegalovirus, Epstein-Barr virus, or adenovirus.
DST using MAb CHA 437 was compared with TC for 682

specimens (Table 1). Infected cells in the DST usually
showed a very bright staining and could be clearly distin-
guished from the counterstained uninfected or nonepithelial
cells. A single slide with an adequate number of intact
epithelial cells could be read in about 1 min. The sensitivity
of the DST was 84.6%. Its specificity was 95.7%. The
positive predictive value was 81.3%, and the negative pre-

dictive value was 96.6%. Of the 104 specimens positive by
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TABLE 1. Comparison of DST using MAb CHA 437
with TC isolation

DST No. of TC isolates
result Positive Negative Total

Positive 104 24 128
Negative 19 535 554
Total 123 559 682

both assays, 32 were HSV-1 and 72 were HSV-2. Of the 19
specimens negative by DST and positive by TC, 6 were
HSV-1 and 13 were HSV-2. Of the 535 specimens negative
by both assays, 12 were positive for another virus (varicella-
zoster virus, 4 specimens; cytomegalovirus, 6 specimens;
parainfluenza virus 3, 2 specimens). No significant difference
in sensitivity or specificity was observed with respect to the
type of HSV or to the site of specimen collection (Table 2).
We selected an MAb reacting with an antigen expressed

by HSV-1 and HSV-2. It was used for direct detection of
HSV antigen in clinical specimens. We obtained high sensi-
tivity and specificity compared with TC for HSV-1 and
HSV-2 and for genital and nongenital specimens. The sensi-
tivity of DST for HSV was similar to that reported for
respiratory syncytial virus and Chlamydia trachomatis (6,
11). Specimens positive by TC which were negative by DST
were not mutant HSV strains not recognized by MAb CHA
437, because specific staining was obtained in all cases using
the same MAb after TC. They rather lacked specific inclu-
sion-containing cells on the smear. Testing several speci-
mens collected from various vesicles could greatly increase
the sensitivity, as suggested with one of our patients for
whom only one of three smears was positive. It is clear that
the quality of specimen collection is critical, as has been
seen for other direct assays (6). Nevertheless, without
excluding any specimen from the study, the overall sensitiv-
ity of DST would have still been 80%, higher than that of
other reports (3, 5). The specificity of DST and its positive
predictive value may be higher than those obtained, because
the 24 specimens positive by DST and negative by TC were
collected from patients with clinical herpetic lesions. HSV
may be detected when virus is not viable. As previously
observed for other infections (such as respiratory syncytial
virus or chlamydial infections), direct antigen detection or
nucleic acid spot hybridization can be positive when TC is
negative (6, 8, 11).
The importance of rapid diagnosis for HSV infections has

increased because specific treatment is now available

TABLE 2. Comparison of DST with TC isolation with respect to
HSV type and site of specimen collection

Specimen Sensitivity Specificity Predictive value (%)
or site (%) (%) Positive Negative

HSV-1 84.2
HSV-2 84.7
Genital sites 84.9 93.8 83.2 94.5
Nongenital sites 83.3 97.3 75.8 98.3

(acyclovir). Herpes infection must be especially quickly
identified during pregnancy so that an informed decision
concerning delivery can be made. A DST using an MAb such
as MAb CHA 437 offers a reliable technique for the diagnosis
of HSV infection. In more than 80% of clinical cases, the
herpetic infection can be confirmed in less than 2 h. Whether
DST using MAb CHA 437 is as sensitive with cervical
specimens and could be used for routine surveillance of
pregnant women has to be further evaluated. In preliminary
results obtained at the Institut Fournier (unpublished data),
of 92 cervical swabs, 13 specimens were positive by DST
and TC, 77 were negative by both techniques, 2 were
positive by DST and negative by TC, and no specimen
positive by TC was negative by DST. Nevertheless, because
the overall sensitivity of DST is less than 100%, all negative
or inadequate specimens should be verified by TC.
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