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Detecting herpesvirus DNA in uveitis using the polymerase chain reaction

Figure 2 (A) Gel electrophoresis profiles of polymerase chain reaction for herpes simplex
virus (HSV) and varicella zoster virus (VZV). Lane M, 1 kb molecular weight standard
(Gibco BRL). Lane N, negative control for the assay (no template added to the PCR
reaction). Lanes 1-6, HSV; lanes 7-12, VZV; lanes 1 and 2, acute retinal necrosis
(ARN) (cases 1, 2); lanes 3 and 4, clinical uveitis (control patient with sarcoidosis, case
4, Table 2); lane 5, empry; lane 6, positive control for HSV DNA extracted from HSV
virus stock; lanes 7 and 8, ARN patients (cases 1, 2); lanes 9 and 10, clinical uveitis
(control patient with sarcoidosis, case 4, Table 2); lane 11, empry; lane 12, positive control
for VZV DNA extracted from VZV wvirus stock. (B) Southern blot hybridisation confirms
the results. The lane orientations are the same as in (4).

after 1 week. Ocular history revealed an ante-
rior uveitis in the right eye with glaucoma 10
years previously. He was treated with a topical
steroid and timolol eyedrops, and his condition
resolved slowly over 2 months.

On 4 December 1991, he returned with
recurrent iridocyclitis in the right eye, at which
time his intraocular pressures (IOPs) were 29
and 15 mm Hg in the right and left eyes,
respectively. Slit-lamp examination showed
numerous pigmented Kkeratic precipitates
(Fig 1A). Virus isolation on the aqueous aspi-
rate on Vero cells was unsuccessful after a 4
week incubation at 37°C. PCR results, avail-
able on the day of the first examination, were
positive for HSV (Fig 2). On the basis of these
results, we prescribed oral acyclovir (200 mg
five times daily for 2 weeks), topical acyclovir
3% ointment five times daily, and a topical
steroid (0-1% prednisolone) three times daily
for 2 weeks. With this regimen, his condition
resolved completely within 3 weeks (Fig 1B).
There were no further recurrences during a 6
month follow up period.

Discussion

Herpetic ocular inflammatory disease is a
problem encountered in both immunocompe-
tent and immunosuppressed patients, but
presents a greater diagnostic dilemma in the
former group because of a low index of suspi-
cion. Hence, the need for rapid and accurate
diagnostic tools for herpetic infections.
Accurate differentiation of HSV from VZV and
CMV has significant therapeutic implications,
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because the agents for treating these diseases
differ.? 13 We previously reported the use of
PCR to detect HSV DNA in tear specimens
from patients with clinically diagnosed her-
petic keratitis.!2 In the present study, we
assayed for herpesvirus DNA in aqueous
humour specimens from patients with clini-
cally suspected viral uveitis.

By using serial dilutions of cloned HSV and
VZV DNA, amplification by our PCR allowed
the detection of 1 fg of DNA, equivalent to six
or seven copies of HSV or VZV genomes.!3
Even with this PCR sensitivity and specificity,
no amplified HSV or VZV DNA was detectable
in the aqueous humour from normal cataract
patients or in patients with active uveitis diag-
nosed as non-viral in aetiology (Behget’s
disease, sarcoidosis, Harada’s disease). Of the
28 patients assayed, all were seropositive for
HSV, VZV, and CMV. Therefore, every clini-
cally diagnosed viral uveitis patient with aque-
ous PCR positive for a herpesvirus was also
seropositive for that virus, but those in the non-
viral uveitis and normal groups were seroposi-
tive but PCR negative on aqueous assay. These
results are consistent with results from a pre-
vious study in which CMYV, Epstein-Barr virus,
and HSV-1 DNA sequences were not detected
in aqueous specimens from normal donors
despite serological evidence of previous
exposure to these herpesviruses.’

Our study suggests that herpesviruses may
play a role in the pathogenesis of uveitis of
unknown aetiology. It is known that HSV or
VZV may cause either anterior or posterior
uveitis. Recurrent iridocyclitis induced by
either virus may occur in the absence of overt
herpetic ocular disease such as dendritic or
immune keratitis, thus making diagnosis diffi-
cult.23 Similarly, CMV may cause posterior
uveitis, which may be difficult to distinguish
from retinitis resulting from HSV or VZV.22
Complex interactions between the virus and
host immune system seem to play a key role
in determining the clinical expression of
these ocular inflammatory conditions. In the
absence of other uveitis aetiological factors
such as collagen vascular disease, the index of
suspicion of herpesvirus should be raised
regardless of the patient’s immune status.

PCR detection of a specific viral DNA sup-
ports a specific clinical diagnosis and has thera-
peutic implications. In the present study, HSV
DNA was detected in five patients (cases 3—7,
Table 2) with recurrent episodes of unilateral
iridocyclitis, mild IOP increases, and pig-
mented keratic precipitates. These five patients
responded to treatment with oral (1000 mg per
day for 2 weeks) or topical 3% acyclovir oint-
ment and corticosteroid eyedrops. Usui ez al 16
mainly demonstrated VZV DNA in anterior
uveitis patients instead of HSV. We speculate
two possible explanations for the difference
between that study and ours: (1) we used the
same primers for the amplification of VZV
DNA, but the HSV primers were different
from those of Usui er al, so the sensitivity of
PCR for HSV was different. It is probable that
our primers for HSV were more sensitive than
those of Usui et al; (2) regarding anterior
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uveitis cases, Usui ez al selected iritis following
chickenpox, iritis with trigeminal neuralgia,
and two cases of herpes zoster ophthalmicus.
Therefore, they selected for VZV patients.

Among patients with clinically diagnosed
ARN, one patient (case 11, Table 2) was
aqueous PCR negative for all three herpes-
viruses. The aqueous from this patient was col-
lected 6 months after disease onset when no
inflammation was apparent and empiric treat-
ment with acyclovir had been completed 3
months before. It is possible that in the late
stage of ARN, few or no infected cells remain
in the aqueous humour specimens.!?

The CMV genome was detected in one case
of chorioretinitis in a patient with malignant
lymphoma (case 8, Table 2). In this case, we
detected CMYV specific DNA in 1 day and
ganciclovir therapy was initiated based on the
PCR results.

VZV DNA was detected in one case of irido-
cyclitis (case 9, Table 2). This patient had no
dermatitis and her cornea was normal, making
diagnosis difficult. The case was determined to
be one of zoster sine herpete by aqueous PCR
assay.23 This patient was treated successfully
with high dose acyclovir (800 mg five times
daily for 2 weeks) plus gamma globulin (25
g/day for 5 days).

Except for one case (case 8), patients in this
study were basically healthy and immunocom-
petent. Yet, we detected herpesvirus DNA in
the aqueous humour of those with suspected
viral aetiology of disease. This may result from
the incidental shedding of herpesvirus into the
aqueous humour that was unrelated to the
disease, or from reactivated virus inciting
inflammation. However, the former is not
likely, because no amplification of herpesvirus
DNA was demonstrable in the aqueous
humour in the patients with other types of
uveitis and in patients undergoing cataract
surgery. Moreover, our herpesvirus suspect
patients responded to the use of topically
applied or systemically administered acyclovir.

In this study, we investigated a PCR assay
for detecting herpesvirus DNA in the aqueous
humour of 18 patients with uveitis, 11 of sus-
pected viral aetiology, and seven with other
established aetiologies. The PCR results were
well matched with the clinical diagnoses, indi-
cating that PCR is a useful and rapid diag-
nostic tool for supporting clinical observations
in uveitis.
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