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ABSTRACT

Stromal herpetic keratitis has a poor prognosis.
the most efficatious agents against the condition.
nosuppresive, and may cause recurrences.

To date, corticosteroids appear to be
However, corticosteroids are immu-

The recent findings of decreased cellular

immunity in the condition offer the possibility of using levamisole as the therapeutic

agent.

favorable in sixteen.

The present investigation was undertaken to evaluate the clinical effects of
levamisole on the twenty-one patients with stromal herpetic keratitis.
The side effects of levamisole were relatively mild and transient.

Results were

The results of the present study confirm the efficacy and safety of levamisole for the

treatment of stromal herpetic keratitis.

INTRODUCTION

Treatment of stromal herpetic keratitis pres-
ents a difficult problem. Corticosteroid therapy
in combination with- antivirals is commonly
employed to treat this condition, but may pro-
long the disease in some cases” and does not
prevent a high rate of recurrences?.

It has recently been reported that decreased
cellular immunity plays a role in determining
the severity of stromal herpetic keratitis®»?,
If immunosuppression of the host is responsible
for the pathogenesis of stromal herpetic keratitis,
immunopotenciating drug may be effective a-
gainst the disease. The findings obtained in
previous experimental studies also suggest the
effectiveness of levamisole against the disease!®
12)

The present investigation was undertaken to
evaluate the clinical effects of levamisole on
stromal herpetic keratitis.

SUBJECTS AND METHODS

Twenty-one patients with severe stromal her-
petic keratitis and with a past history of devel-

opment of dendritic or geographic keratitis were
treated with levamisole. Of these patients,
fourteen eyes were diagnosed as a type of
disciform keratitis (Fig. 1), six eyes as localized
or diffuse parenchymatous keratitis (Fig. 2 and
3) and one eye as corneal deep ulcer (Fig. 4).
The age of the patients ranged from 22 to 68
years. Levamisole at dose of 100 mg was given
orally three consecutive days every week until
keratitis disappeared, and once every week for
three months after corneal inflammation became
inactive.  The average length of follow-up
in these cases was 20 months and the minimum
length was 6 months.

Topical application of cycloplegics, collage-
nase inhibitor and antibiotics were used in all
cases, but IDU and corticosteroids were not
applied. All patients had a complete eye exam-
ination during therapy. Blood examples were
obtained for leucocyte classification and liver
function test once every week, Tuberculin skin
test was performed before and during therapy.
When required for diagnostic purposes, viral
isolation was attempted.
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Fig. la. (Case 1) Disciform keratitis with atrophic Fig. 3a. (Case 3) Diffuse parenchmatous keratitis

ulcer (arrow). with atrophic ulcer (arrow).
1b. (Case 1) Same eye. Eight weeks after 3b. (Case 3) Same eye. Three weeks after
treatment, treatment,

e L
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Fig. 2a. (Case 2) Localized parenchymatéus keratitis Fig. 4n. (Case 4) Corneal deep ulcer,
with atrophic ulcer (arrow). 4b. (Case 4) Same eye. Eight weeks after
2b. (Case 2) Same eye, Eight weeks after treatment, Corneal vascularization developed,
treatment, Ulcer disappeared, but corneal vascu- but ulcer disappeared,

larization developed.
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RESULTS

1. Corneal inflammatory change

Of the twenty-one cases, sixteen responded to
levamisole and the inflammatory changes in the
corneal strcma disappeared within two Lo twelve
weeks. The average pericd of disappearance
was 4.9 weeks (Table 1). Five ratients could
not be controlled with levamisole and the drug
was discontinued within three to four weeks
after initial medication. Of the five patients,
corneal inflammation of three cases aggravated,
and that of two cases remained unchanged.
These five cases responded to topical cortico-
steroids. Generally, the corneal lesion of cases
who received levamiscle therary has healed
leaving more marked oracities of the cornea
than those of steroid-treated eyes.
2. Visual acuity

Only the best final visual acuity was used
for this analysis. Of sixteen ratiernts who re-
sponded to levamiscle, twelve had a visual
acuity of 0.2 or better. Visual acuity of ore

Table {. Period from initial medication
to disappearance of keratitis (average: 4.9
weeks)
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vision before treatment
Fig. 5. Visual results of cases who responded

to levamisole

case deteriorated from hand motion to light
perception (Fig. 5).
3. Corneal vascularization

In most patients, pretreatment corneal deep
vascularization became more marked after le-
vamisole treatment. This finding was observed
in three of fourteen cases with disciform ker-
atitis (Fig. 6). The remaining eleven cases
without pretreatment vascularization did not
newly develop the condition.
corneal deep ulcer (Fig. 4), neovascularization
gradually progressed to the center of the ulcer;
accompanied by epithelization. Of six cases with

In one case with

Fig. 6a. (Case 5) Severe disciform keratitis with
corneal vascularization (arrow).
6b. (Case 5) Same eye. Two weeks after
tretment,
Be. (Case 5) Same eye, Eight weeks after
treatment,
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localized or diffuse parenchymatous keratitis,
corneal vascularization occurred in two cases
with atrophic ulcer (Fig. 2). The remaining
five cases did not develop corneal vasculariza-
tion.
4, Previous steroid medication

Eight of twenty-one cases had received previous
steroid medication. Of these, stromal keratitis
in one case aggravated until two weeks from
initial medication, but it thereafter subsided
within twelve weeks (Fig. 6). Four cases took
the same course as the case not receiving
steroids. The remaining three cases did not
responded to levamisole.
5.  Tuberculin skin test

In thirteen of sixteen cases who responded
to levamisole, tuberculin skin reactivity strongly
increased one or two weeks from initial med-
ication (Fig. 7).
6. Recurrence

Recurrences were observed in two of sixteen
cases. One case developed dendritic keratitis
at the twenty-first month after treatment was
discontinued, and the other, stromal keratitis
at the sixteenth month. The former responded
to IDU and the latter responded to cortico-
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Fig. 7. Tuberculin skin test before and during
treatment

steroids but not to levamisole and became
steroid-dependent.
7. Complication

Three cases complained of abdominal dis-
comfort for a few hours after medication. GTP
value of one case increased to 68 U at the third
week after initial medication, but returned to
the normal level the following week. One case
developed leucocytopenia. The preteatment leu-
cocyte count was 11,200/ml, which fell to
2,760/ml at the third week from initial medi-
cation but three days later it returned to the
normal level. Two cases developed eruption
of the extremities immediately after medication

(Table 2).

Table 2. Complications during therapy

complication cases
abdominal discomfort 3
eruption
impaired liver function 1
DISCUSSION

The etiology of stromal herpetic keratitlis has
long been disputed. Recently, evidence has
been accumulated that severity of stromal her-
petic keratitis depends on decreased cellular
immunity of the host»®. The finding of de-
creased cellular immunity in the condition offers
a possibility of using an immunopotentiating
agent, levamisole, as therapeutic drug. Smolin
et al.!? have obtained favorable results in treat-
ing expeimental stromal herpetic keratitis in
rabbits by levamisole. The present clinical in-
vestigation also demonstrated that levamisole
has a remarkable effect on patients with stromal
herpetic keratitis. So far the mechanism of
levamisole potenciation of cellular immunity
function, levamisole is considered to exert its
therapeutic effect mainly through activated
phagocytosis by polymorphonuclear cells® or
macrophages!’ and through increased function
of T cells®. This has also been suggested by
the findings of tuberculin skin test in patients
who responded to levamisole in the present
study.

Corticosteroids in combination with antivirals
may shorten the duration of inflammatory pro-
cess, but frequently fail to prevent a high rate
of recurrencesb®. The present finding that
levamisole therapy is followed by a lower
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in good agreement with the
So far recurrences,
to corticosteroids in
The mechanism of

recurrence is
results of Ohno et al?®
levamisole is superior
combination of antivirals.

a lower recurrence in levamisole-treated
patients is unknown. Hiyam et al.” have
documented that levamisole does not inhibit

herpetic ganglionic latency in mice. It is
assumed that augmentation of cellular immunity
in the peripheral organs by levamisole is re-
sponsible for suppression of recurrences.

The side effects of levamisole must be care-
fully considered and monitered closely during
therapy. In the present investigation, one pa-
tient developed transient leucocytopenia, three
patients abdominal discomfort, and two pa-
tients eruption of the extremities. However,
these symptoms were relatively mild and tran-
sient. The results of the present study confirm
the efficacy and safety of levamisole for the
treatment of stromal herpetic keratitis.
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