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For more practical laboratory diagnostic methods for cutaneous herpes simplex virus (HSV)
infection, we examined indirect immunofluorescent (IIF) staining, and compared it with Tzanck
smear and viral culture in 103 patients suspected of having HSV infections.

In the 60 specimens for Tzanck smear and viral culture, Tzanck smear was positive in 35(58.3%)
cases, and the viral culture in 56(93.3%). In the 43 specimens for viral culture and IIF staining,
viral culture was 40(93%) positives and IIF staining was 37(86%) positives. In the 25 specimens,
in which the viral cultures were positive, IIF staining was positive in 22(88%) cases and Tzanck

smear in 16(64%).

It is suggested that the IIF staining is a simple, accurate, and rapid method for the diagnosis

of cutaneous HSV infection.

(Ann Dermatol 4:(2) 68-71, 1992)
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Herpes simplex virus (HSV) infection with its

increasing trend throughout the world is one of

the most common infectious diseases. It discom-
forts the infected individuals and causes social
health problems due to its frequent relapsing
characteristics'.

Although clinical diagnosis is most often appar-
ent, occasionally atypical presentations may lead
to an inappropriate diagnosis. In addition, when
the infection could be present in persons with im-
munodeficiency states, pregnant women or new-
born infants, rapid and accurate diagnosis is of
great importance for the immediate and intensive
care. For the diagnosis of HSV infections, the
Tzanck smear is commonly used for its advantages
of simplicity, inexpensiveness and rapidity* °,
but it has limiting factors in clinical uses because
of relatively low positive rates’. Similarly, the
viral culture, which is known to be the most sen-

sitive and accurate method> ¢, has difficulties in
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clinical uses because it is expensive and a relatively
time-consuming test. We, therefore, introduce in-
direct immunofluorescence (IIF) staining with
monoclonal antibodies, which are specific to the
HSV type 1 and type 2, in the diagnosis of HSV
infections and compare its effectiveness with
Tzanck smear and viral culture.

PATIENTS AND METHODS

Patients: 103 patients with clinically typical HSV
infection in the Dermatology department of
Hanyang University Hospital from March of 1987
to June of 1990 were grouped A or B. In group
A, sixty patients were sampled to compare the
sensitivity to Tzanck smear and viral culture. Forty
three patients in group B were sampled to com-
pare the sensitivity to Tzanck smear, viral culture
and IIF staining in the diagnosis of HSV infections.

Tzanck smear’: The specimens were obtained
from the floor of vesicular or crusted lesions. The
dried microscope slides were stained with Wright
solution. If the multinucleated giant cells were
seen on light microscope examination, the result
was regarded as positive.
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Viral culture® °: The specimens which were
obtained in the same manner as the Tzanck smear
were placed in transport media and stored in a
deep freezer at ~70°C before the culture. For the
viral culture, Vero cells (African green monkey
kidney cells) were used. After innoculation of the
specimen onto the monolayer of Vero cells, the
monolayer was examined at 24 hour intervals for
the presence of typical cytopathic effects. By in-
verted microscopic examination, ground glass-like
cytoplasms, in clumps or in crater forms, were
regarded as positive.

IIF staining'®?; The specimen which was
obtained in the same manner as the Tzanck smear
was smeared onto a microscopic slide that had
two circles 10mm in diameter. It was then fixed
in acetone. For the positive control, kos strains
(HSV-1) and Y54 strains (HSV-2) were used. And
for the negative control, the vero cells were used.
A drop of mouse monoclonal antibodies, which
are specific to the HSV type 1 and type 2 (diluted
1:50 in distilled water) (Chemicon®, USA), was
added onto the slide and the slide was incubated
for 30 minutes at 36°C. Then, fluorescein
isothiocyanate (FITC)-conjugated goat anti-mouse
IgG (diluted 1:20 in phosphate-buffered saline)
(Zymed®) was added and incubated in the same
manner. By fluorescence microscopic examina-
tion, the cytoplasmic bright apple green color
fluorescence was considered a positive finding
(Fig. 1).

#

Fig. 1. Positive immunofluorescence staining with monoclonal
antibodies (x200).

RESULTS

Group A: In the 60 specimens for Tzanck smear
and viral culture, Tzanck smear showed 35(58.3%)
positives, and viral culture showed 56(93.4%) posi-
tives (p<0.05) (Table 1). Of the 56 viral culture
positive specimens, Tzanck smear revealed
34(60.7%) positives and 22(39.3%) negatives,
while, of the 35 Tzanck smear positives, viral cul-
ture revealed 34(97.1%) positives and 1(2.9%)
negatives.

Group B: In the 43 specimens for viral culture
and IIF staining, viral culture showed 40(93%)
positives, and IIF staining showed 37(86%) posi-
tives (p>0.05) (Table 2). In the 25 specimens, in
which viral cultures were positive, IIF staining
accounted for 22(88%) positives and Tzanck smear
16(64%) positives showing statistical differences
in the sensitivity of Tzanck smear and IIF stain-
ing (p<0.05) (Table 3).

DISCUSSION

In our study, the viral culture was shown to be
a more sensitive method than Tzanck smear in
the diagnosis of HSV infections. Similar results
were seen in previous reports by Solomon et al*
and Kim et al’.

There are immunological>® * ' and nonim-
munological methods in the differentiation of
HSV-1 and HSV-2. Of the immunological
methods, immunofluorescence assay using
monoclonal antibody is preferred recently, be-
cause it is relatively accurate, simple and rapid,
with little cross-reactivity> 812, Although we can-
not directly estimate the differences in diagnos-
tic sensitivity between direct immunofluorescence
(DIF) and IIF staining. Moseley et al® suggest
that IIF is more sensitive than DIF, because IIF
uses ‘type-specific’ antisera. We, therefore, adopt-
ed the IIF staining with monoclonal antibody and
FITC-conjugated goat anti-mouse IgG.

Comparing the sensitivity between viral culture
and IIF staining, our results showed no statisti-
cal differences (Table 2), as was previously report-
ed by Goldstein et al'! and Balachadran et al',

In our study, there were 2(5.4%) IIF false posi-
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Table 1. Comparison of the results of Tzanck smear and culture in clinical herpes simplex virus infections

(Mar. 1987—Dec. 1989)

(n=60)

HSV Tzanck smear/culture Number* %
Tzanck smear positive 35 58.3#
culture positive 56 93.3#
Tzanck smear positive & culture positive 34 56.7
Tzanck smear positive & culture positive 22 36.7
Tzanck smear positive & culture negative 1 1.7
Tzanck smear negative & culture negative 3 3.0

" No. of specimens tested as either positive or negative

# p<0.05

Table 2. Comparison of the two techniques by culture results and indirect immunofluorescence staining in herpes

simplex virus infections

(Dec. 1989—Jun. 1990)

(n=43)

HSV culture/lIF staining Number %
Culture positive 40 03#
IIF positive 37 86#
Culture positive & IIF positive 35 81.4
Culture positive & IIF negative 5 11.6
Culture negative & IIF positive 2 4.7
Culture negative & IIF negative 1 2.3

# p>0.05

Table 3. Comparison of the sensitivity by Tzanck smear and indirect immunofluorescence staining in virus culture .

positives .
(Dec. 1989—Jun. 1990)
(n=25)
HSV Tzanck smear/IIF staining Number %
Tzanck smear positive 16 64+
IIF positive 22 88+
‘Tzanck smear positive & IIF positive 16 64
Tzanck smear positive & IIF negative 0 0
Tzanck smear negative & IIF positive 6 24
Tzanck smear negative & IIF negative 3 12

# p<0.05

tives and 5(12.5%) IIF false negatives comparing
with the results of the viral culture. The false nega-
tives in the IIF staining is accounted for by small
amounts of antigen®, transient inactivation of
virus, types of lesions* °, and loss of infectivity
of virus during transport of specimen, etc.5 !,
On the other hand, the false positives in the IIF
staining can be explained by the fact that the sam-
pling for the IIF staining was performed before

that of the viral culture. And both false negatives
and positives could be reduced by sampling the
full blown lesion and practicing skillful
procedures® 12 16,

In the 25 specimens, in which Tzanck smear,
viral culture and IIF staining were all done, we
ascertained that IIF staining and viral culture were
more sensitive than Tzanck smear as Solomon et
al’s* and Moseley et al's® reports.
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In conclusion, the results of Tzanck smear
showed relatively high correlation to the results
of IIF staining and viral culture. However, the
results of IIF staining showed a significant agree-
ment with the results of viral culture.

It is suggested that the IIF staining with
monoclonal antibody is a simple, inexpensive, ac-
curate, and relatively rapid method for the diag-
nosis of cutaneous HSV infections.
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