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Abstract
Background/aims—It is reported by the
national surveillance of ocular infectious
diseases in Japan that 4.3% of cases of epi-
demic keratoconjunctivitis (EKC) diag-
nosed clinically were caused by herpes
simplex virus (HSV). Clinical and viro-
logical studies of patients with HSV
conjunctivitis were carried out.
Methods—The study population consisted
of 478 patients with acute follicular con-
junctivitis. Virological analysis was car-
ried out for adenovirus (Ad) and HSV by
the cell culture method and fluorescein
antibody (FA) method. Polymerase chain
reaction for Chlamydia trachomatis was
also carried out.
Results—From 23 patients, HSV type 1
was isolated but Ad or C trachomatis was
not isolated. 87% of cases were unilateral.
Most cases showed clinical resolution
within 9 days. Early corneal lesions and
preauricular lymphadenopathy were less
frequent in HSV conjunctivitis than in
adenoviral conjunctivitis, especially that
due to subgenus D. No case showed a posi-
tive result for HSV by the FA method
using conjunctival swabs; however, the FA
test was positive in all strains isolated by
cell culture.
Conclusions—These results indicate that
it is diYcult clinically to diVerentiate HSV
conjunctivitis from adenoviral conjuncti-
vitis in the acute stage, since the clinical
features of adenoviral conjunctivitis are
similar to those of HSV conjunctivitis. A
biological diVerence may exist between
HSV strains causing keratitis and con-
junctivitis.
(Br J Ophthalmol 2000;84:968–972)

Viral conjunctivitis in east Asia including
Japan, Korea, and Taiwan1 is caused mainly by
adenovirus (Ad), aVects approximately one
million people in Japan per year,2 and has
gained recognition as a major international
public health problem in these regions. The
causative agents of acute conjunctivitis clini-
cally diagnosed as epidemic keratoconjunctivi-
tis (EKC) have recently been established in
Japan.2 3 Adenoviruses are the most prevalent
causative agent of viral conjunctivitis and were
isolated from 91.2% of cases of clinically diag-
nosed EKC in which the aetiological agent was
determined virologically.2 Herpes simplex
virus (HSV) was isolated in 4.3% and Chlamy-

dia trachomatis was isolated in 2.5%.2 Other
viruses, including varicella zoster virus and
enteroviruses, were detected in 1.3%.2

Although herpesvirus infection is frequently
diagnosed in dendritic or geographic corneal
ulcers, disciform keratitis, and keratouveitis the
virus is very rarely implicated as a cause of
conjunctivitis alone without corneal or lid
lesions. There have been few papers describing
the epidemiological features of HSV
conjunctivitis,3–5 and its clinical characteristics
are not well clarified.

In this paper, the results of clinical and
epidemiological studies of acute conjunctivitis
caused by HSV are presented. Specific viro-
logical characteristics of the clinical isolates
determined by the fluorescein antibody (FA)
method (MicroTrak) are also presented.

Materials and methods
CLINICAL SPECIMENS

The study population consisted of 478 patients
(226 men and 252 women, mean age 34.6
years) whose diagnosis was acute follicular
conjunctivitis, suspected to be viral in origin at
an eye clinic in Sapporo, Japan, from August
1992 to November 1997. These were a
consecutive series of patients. The clinical data
of all patients whose specimens were included
in this study were examined retrospectively to
investigate the correlation between results of
laboratory tests and clinical diagnosis. Recur-
rent lesions of ocular herpes may present as
blepharitis, blepharoconjunctivitis, or conjunc-
tivitis alone. Thus, so as not to overlook lid
vesicles, the lids and lid margins were carefully
examined for herpetic vesicles, and cases with
herpetic blepharitis or blepharoconjunctivitis
as well as typical herpetic corneal ulcers were
excluded. The clinical severity of conjunctivitis
was classified as mild, moderate, or severe
according to the criteria defined previously.6

Specimens were scraped from the lower palpe-
bral conjunctiva with three cotton swabs. One
of the cotton swabs was placed in 4.5 ml of
transport medium for polymerase chain reac-
tion (PCR) (10 mM TRIS (pH 8.0), 1 mM
ethylenediamine tetra-acetic acid (EDTA)).
The second and third cotton swabs were used
for rapid diagnosis of Ad and HSV, and placed
in Bartels chlamydial transport medium (Bar-
tels, Bellvue, WA, USA), and each specimen
was vortexed and divided into aliquots for Ad
(0.1 ml) and HSV (0.1 ml) isolation.
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DIRECT SPECIMEN IDENTIFICATION OF

ADENOVIRUS AND HERPESVIRUS

Enzyme immunoassay (EIA) (Adenoclone,
Cambridge BioScience, Worcester, MA, USA)
to detect Ad antigen was carried out on the
conjunctival specimens according to the manu-
facturer’s instructions. The FA method Micro-
Trak HSV-1/HSV-2 direct specimen identifica-
tion test (Syva Co, Palo Alto, CA, USA)7 8 was
used for direct immunofluorescence test to
detect HSV type 1 in conjunctival scrapings.

ADENOVIRUS ISOLATION

Swabs from the conjunctiva of symptomatic
eyes were inoculated onto Hep-2 cells and
HEL cells, which were examined for the
presence of a cytopathic eVect (CPE) for up to
21 days. Infected cells were identified by
immunofluorescent antibody technique with
Ad monoclonal antibody (Chemicon Inter-
national, Inc, Temecula, CA, USA). The
isolates were identified by standard neutralisa-
tion test (NT). Ad type 1–41 antisera were
obtained from the American Type Culture
Collection and the Center for Disease Control
(CDC).

HERPESVIRUS ISOLATION

Laboratory diagnosis of HSV infection was
made by means of cell culture. Swabs from the
conjunctiva were inoculated onto Vero (Afri-
can green monkey kidney) cell monolayers and
examined for the presence of CPE showing
specific plaque morphology of HSV. The virus
group of isolates was identified by microplate
neutralisation test with CDC reference guinea
pig antisera as described elsewhere.9 In addi-
tion, HSV type specific monoclonal antibodies
conjugated with fluorescein isothiocyanate
(FITC) of MicroTrak HSV-1/HSV-2 culture
confirmation/typing test (Syva) were used for
direct immunofluorescence test of HSV in-
fected Vero cells. The anti-HSV-1 reagent of
MicroTrak HSV-1 contains a single mono-
clonal antibody which recognises the glycopro-
tein (g) C of HSV-1.7 Vero cells infected with
the HSV strains were harvested for 24–48
hours and washed twice with phosphate
buVered saline (PBS). Using these strains, the
FA test was carried out according to the manu-
facturer’s instructions.

DETECTION OF CAUSATIVE AGENTS OF

NON-ADENOVIRAL AND NON-HERPESVIRAL

CONJUNCTIVITIS

The causative agent of samples that showed a
negative result in isolation of Ad or HSV was
analysed by PCR for Chlamydia trachomatis. To
detect C trachomatis, two step PCR using two
pairs of primers was carried out on the DNA
template from the conjunctival specimens, and
the amplified PCR product was analysed by
1.2% agarose gel electrophoresis and ethidium
bromide staining as described previously by
our group.10

Results
AETIOLOGICAL DISTRIBUTION OF ACUTE

FOLLICULAR CONJUNCTIVITIS

Out of 478 samples, 23 samples from patients
with clinical signs of EKC (4.8%; 11 men and
12 women) were positive for HSV-1 by cell
culture method. Three hundred and eighty
four patients (80.3%) were diagnosed as
having adenoviral conjunctivitis by the cell cul-
ture method. The sensitivity of EIA for Ad
(Adenoclone) was 53.6% (206/384), while the
specificity was 100% (94/94). In contrast, no
case showed a positive result of direct specimen
identification test for HSV by FA method
(MicroTrak). Out of 71 non-herpesviral and
non-adenoviral samples, 27 specimens (5.6%)
were identified as positive for C trachomatis.
Three specimens showed evidence of dual
infection. From two specimens, both adeno-
virus and C trachomatis were isolated, and one
specimen showed a positive result for HSV-1
and C trachomatis. These cases were included
in the adenoviral and herpesviral conjunctivitis
groups, respectively. No case was identified as
HSV-2. In the other 44 specimens (9.2%), no
virus or chlamydia was detected. Although the
causative agents in these patients with acute
follicular conjunctivitis are unknown, bacteria
and allergy are possible candidates.

SEASONAL VARIATION

Of these 23 patients with herpesvirus conjunc-
tivitis, six presented in August, four in July,
three in June, and two each in February, April,
and October. The highest incidence from June
to August was similar to that observed for
adenoviral conjunctivitis in Japan.

AGE DISTRIBUTION

The age of patients with HSV conjunctivitis
ranged from 1 to 71 years (mean 39.3 years).
The 50–59 year age group comprised the high-
est (6/23; 26%) proportion of cases among all
age groups. The age distribution was similar to
that of adenoviral conjunctivitis (data not
shown) with 65% occurring in the 20–59 year
age group and only three children aged 1, 6,
and 8 years.

LATERALITY, TREATMENT, AND DURATION OF

CONJUNCTIVITIS

Eighty seven per cent (20/23) of cases were
unilateral. Nine eyes (34.6%) were treated with
topical steroids and these cases showed serious
clinical findings, such as superficial punctate
keratitis or diVuse subepithelial corneal opaci-
ties. Most cases (19/23; 82.6%) were treated
with topical antibiotics. The duration of illness
is shown in Figure 1. In two patients, the dura-
tion of illness could not be determined,
because they visited our clinic only once. Most
cases (96%) showed clinical resolution within
9 days (mean 8.1 days), with a peak on days 7
and 8 (12/23; 52%). One patient, from whom
C trachomatis was also detected by PCR, took a
longer period (32 days) for resolution.

SOURCE OF INFECTION

Of these 23 patients, four (17.4%) had been in
close contact with a friend or colleague suVer-
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ing from conjunctivitis. The second largest
proportion of patients (3/23; 13.0%) con-
tracted the infection from a family member.
The other 16 had not been aware of contact
with conjunctivitis, upper respiratory infection,
or urogenital disease in their family, friends, or
colleagues, and had not attended a hospital or
clinic or visited a swimming pool.

EXTRAOCULAR FINDINGS

Ten of the 23 patients (43.5%) had enlarged
preauricular nodes at the first visit. No glands
were visibly enlarged, and no submandibular
or cervical lymphadenopathy was observed. Six
patients (26.1%) had rhinitis or sore throat
during the clinical course. No case had a
history of herpes keratitis, and most cases had
no history of blepharitis due to HSV-1 or her-
pes labialis.

SYMPTOMS AND SIGNS

Out of 23 cases, 19 (82.6%) complained of
discharge, and 12 (52.2%), nine (39.1%), and
seven (30.4%) complained of itching, sensa-
tion of foreign body, and lacrimation, respec-
tively, in the aVected eye during the early stage
of the infection. Conjunctival hyperaemia was
present in 23 eyes (88.5%). Corneal involve-
ment, such as superficial punctate keratitis,
occurred in eight patients (30.8%). None of
the patients developed dendritic keratitis in the
clinical course. Most cases showed mixed
follicular and papillary conjunctivitis with an
increasing haemorrhagic component with in-
creasing clinical severity. Moderate conjuncti-

vitis was found in 12 eyes (46.2%) (Figs 2 and
3), and severe conjunctivitis in 14 eyes (53.8%)
(Fig 4). No case of mild conjunctivitis was
observed.

IMMUNOFLUORESCENCE TEST

In the immunofluorescence test using FITC
labelled anti-HSV monoclonal antibodies on
infected Vero cells, MicroTrak herpes anti-
HSV-1/HSV-2 reagents recognised the pres-
ence of HSV antigen in all clinical isolates and
specific fluorescence was observed.

Discussion
It has been reported that the incidence of HSV
ocular infection presenting as acute follicular
conjunctivitis in the absence of corneal or lid
signs in cases of clinically diagnosed EKC is
1.4–7%.2–4 11 The epidemiological frequency of
our cases of HSV conjunctivitis was similar to
that of previous reports.

The age of patients with HSV conjunctivitis
ranged from 1 to 71 years, and three cases were
under 10 years—1, 6, and 8 years. Thus, not
only cases of recurrent ocular HSV infection
but also those of primary ocular infection may
be included. In children and adults, primary
HSV infection of the eye may often present as
blepharitis with vesicles of the lid margin, often
associated with conjunctivitis.12 The recurrent
lesions of ocular herpes include blepharitis,
blepharoconjunctivitis, and conjunctivitis
alone. Since we did not measure serum
antibody level to HSV, it is impossible to deter-
mine whether infection was primary or recur-
rent. However, it has been reported that the
reliability of serological tests for the diagnosis

Figure 1 Duration of conjunctivitis. Most cases showed clinical resolution within 9 days
(mean, 8.1 days).
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Figure 2 Moderate case of herpes simplex virus
conjunctivitis. A 66 year old man, 4 days after the onset.
Dot haemorrhages are seen on the palpebral conjunctiva.

Figure 3 Moderate case of herpes simplex virus
conjunctivitis. A 28 year old man, 3 days after the onset.
Conjunctival follicles and hyperaemia are evident on the
lower palpebral conjunctiva.

Figure 4 Severe case of herpes simplex virus
conjunctivitis. A 56 year old woman, 5 days after the onset.
DiVuse subconjunctival haemorrhage is present.
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of HSV infection is limited.13 Our results,
therefore, suggest that there is no significant
diVerence in the clinical features of HSV
conjunctivitis between primary and recurrent
ocular infections.

Compared with past reports of the clinical
features of adenoviral conjunctivitis,3 14–16 HSV
conjunctivitis in the present study showed
similar patterns of seasonal variation, age
distribution, and source of infection. The clini-
cal features of HSV conjunctivitis—moderate
follicular conjunctivitis, sometimes with preau-
ricular node swelling and upper respiratory
tract signs, and rarely with corneal
involvement—are diVerent from those of
adenoviral conjunctivitis due to group D sub-
genera, such as types 8, 19, and 37, which
shows severe follicular conjunctivitis, some-
times with pseudomembrane and scarring of
the conjunctiva, and commonly with subepi-
thelial punctate keratitis but with little in the
way of systemic disease.3 14 15 However, the
clinical features of adenoviral conjunctivitis
due to group B subgenera, such as types 3, 7,
and 11, are similar to those of HSV
conjunctivitis.3 17 Although the low rate of
bilateral illness (13.0%) and short duration
(mean 8.1 days) may help to discriminate HSV
conjunctivitis from adenoviral conjunctivitis, it
seems almost impossible to diVerentiate them
clinically, especially in the early clinical stage.

There are several problems in the diagnosis
of HSV conjunctivitis at the ophthalmological
outpatient clinic. Firstly, uncommon cases of
HSV ocular infection presenting as acute
follicular conjunctivitis are clinically indistin-
guishable from other more likely causes, such
as adenoviruses and C trachomatis. Secondly,
the cells for culture isolation of HSV, such as
Vero, HEK (human embryonic kidney), and
PRK (primary rabbit kidney), are diVerent
from those for adenovirus, Hep-2, HeLa, and
A549. Therefore, if sensitive cells are not
adopted for culture isolation of HSV it cannot
be isolated. Thirdly, a current direct specimen
identification (rapid diagnostic) test for HSV,
the FA kit (MicroTrak HSV-1/HSV-2), was
unable to detect HSV antigen in conjunctival
scrapings, although it was able to detect HSV
in cell culture samples. PCR is a recently
developed rapid and sensitive laboratory diag-
nostic method for the diagnosis of
herpesvirus18; however, PCR can be conducted
only in laboratories equipped with special
instruments and reagents for molecular bio-
logical studies. It is reported that the sensitivity
of the MicroTrak HSV-1/HSV-2 direct speci-
men identification test is 81.8%, which is
somewhat lower than that of the culture
method,19 but it gives results within 2 hours
after specimen collection and its staining is
quite bright, indicating that it is very useful for
rapid diagnosis of HSV infection,19 and Micro-
Trak is widely used in the diagnosis of herpetic
keratitis.20

It has been reported that a gC negative
mutant of HSV-1 was isolated from a patient
with recurrent herpetic stromal keratitis.20–22 It
is known that gC is necessary for HSV attach-
ment to cells.23 The reason why our strains did

not react with MicroTrak HSV-1/HSV-2 direct
specimen identification test but showed a posi-
tive result in MicroTrak culture confirmation/
typing test is unclear. However, a possible
explanation is that the amount of viral antigen
on conjunctival scrapings is not suYcient to
give a positive result in the MicroTrak direct
specimen identification test. A mutant strain of
HSV-1 that lacks amino acids 33–123 at the
N-terminal end of gC has been reported, and it
binds less well to cells than strains containing
truncated forms of gC, but exhibits normal
growth properties.24 Further analysis is neces-
sary to determine whether the clinical strains
described in our study express full length gC or
lack some of the amino acids of gC.

The mechanism by which these strains cause
acute follicular conjunctivitis without inducing
corneal or lid lesions is also unclear. Although
34.6% of cases were treated with topical
steroids, no case developed herpetic keratitis,
such as dendritic ulcer or keratouveitis. The
above mentioned hypothesis that the clinical
strains described in our study lack some of the
amino acids of gC could be one explanation
why these strains lack pathogenicity to cause
herpetic corneal lesions even if topical steroids
are given during the clinical course of conjunc-
tivitis. Further studies including characterisa-
tion of gC and analysis of the mechanism of
attachment of HSV to conjunctival cells are
needed.
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