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Absiract - This study was conducted o evaluate the gffects of
administering oral acyclovir in confunction with topical acyelovir
erresd ihe freatment  of  mecrolizing  herpetic
keratouveitiv. AN patients with necrofizing herpefic keralouveils
who have been consuited during 1996-1997 at the Farabi Fye
Hospital were studicd. The patients were randomly assigned to
two groups. In the first group, lepical acyclovir oinfment and
topical sterofds were administered, while the secord group fosk
oral acpelovie, 1600 mg in four divided doses in addition to the
above mentioned freatment. The paticnts undervent folloe-up
wamination every three dayy in the first three weeky and
thercufter periodically for one yeoar,

After three weeks, ¥2% and 88% improvemen! way observed
in ihe first and second groups, respectively. The wehserved
difference nof  statistically  significans.  Making
nonpharmacologic interventions such oy application af soft
contact lenses, corneal grafls, ond  conjunctival flaps were

sternidy  in

WIS

frevitahle in some coves in both proups. Secondary infection way
observed in three patients (first group) and two patients (2ed
prepl

The sample size wox nod large enough lo drow a definile
statistical conclusfon, but i seems that the addition of eral
acyclovir Ty no added effect in the treatment of necrofizing
herpetic keratouveilis than topical acyclovie and steroids. In thi
atudy, the mules were affected more frequently than females,
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INTRODUCTION

Herpes simplex s the most common cause of
human viral infections (1) and is considered the most
common  cause of corneal  blindness in Western
countries (2). Except in an advanced stage, the infection
shows @ good response to doug therapy. End-stage
infection manifests as neerotizing herpetic keralouveitis
{NHEKLI). The pathogenesis of this condition is complex
and consists ot direct viral invasion and host immune
reactions; therefore a protracted and unpredictable
course i@ witnessed (1,2,3,4,7,8,9). Al this stage some of
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the complications such as  corneal  opacity,
vascularization, and corneal  perforation  can be
minimized by administering  appropriate  therapeutic
regimens. Numerous studies have been conducted and
are presently under way in different countries of the
warld, Older drugs such as iodoxyeridine (TDU) and
trifluridine {F3T) have little effect on KHMU, because
the penctration of these drugs to deep corneal slroma
and anterior chamber is not sufficient. Therelore,
administration of acpelovic was  considered  in this
regard. FDA has approved only the oral form of
acyclovir for this purpose (1,2,3,4). Schwab in 1988
(12), Collin in 1993 (29), and Cheng in 1993 (20)
demonstrated that acyclovir tablet, with a dose of
200mg, five limes per day for 2-3 weeks was ellective in
different forms of herpelic keratitis. Schwab (12}
believes that the improvement observed in NHEU is
due to lopical steroid therapy and the consequent
suppression of immunologic reactions which results in
decreased inflammation and improved epithelial repair.

Sanitato {15), while confirming the presence of viral
particles in the corneal stroma of his patients, has nol
reported any beneficial effect for oral and topical
acyclovir without steroid therapy, One of the studics in
this regard has been Herpetic Eye Disease Study
(HEDS). This has becn conducted in three separatc
phases, According to the results of the first phase (7),
stercid therapy can be cffective in the treatment of
herpetic stromal keratitis. In the second phase of Lhe
study (8), combination of oral acyclovir with topical
steroid therapy and 3T drop has been reproled 1o be
associated with litle success (approximately 239%) in
control and acyclovir groups. The third phase of the
study (9} claims oral acyclovir to be effective in herpetic
iridocyelitis. In a paper, titled "Tlerpetic Eye Discase
Study: you can help", the rescarchers have encouraged
the specialists af all countries 10 present their respective
study results, since they did noel consider Lheir  own
results b be sufficient and conclusie,

Therefore no  global consensus has yel  been
achieved in this regard. Addiionally there has Been no
such research in Iran. In view of the serices risks of
necrolizing herpetic keratowveilis in jeopardizing the
patients” eyesight, this study was conducted 1o assess the
therapeutic effects of oral acyclovir in combination with
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tapical acyelovie in the treatmenl of the acute stage of
this disease. The study population were patients
referred to Farabi Eye Hospital during a one-year
period  {1996-1997), ‘The hypothesis of beter and
quicker efficiency of oral acyelovie tablets was therelore
lested.

MATERIALS AND METHODS

This study is a clinical trial in 50 paticnts referred 1o
Farabi Bye Hospital, Tehran during one year. The
diapnosis of the disease was based on clinical
assessment and positive history of aphthalmic hecpes
infection. The relevant factors in the history of patients
were  prior ophthalmic  herpes infection, continued
prablems  following  chronic or  relapsing  epithelial
herpetic keratilis, any relapsing corneal disease, and
unilaterality of the lesion. The following clinieal findings
have been wsed in the diagnosis and delinition of this
stage of the disease: corneal uwloer manifesting as
yvellow-white  caseous necrosis, stromal infillsation or
abscess, corneal  melling, thinning of the  involved
corneal stroma, stromal edema surrounding the aleer,
corneal  epithelial  defect, - corneal  vascularization,
anlerior chamber reaction such as prescnce of cells,
Hare, and oceasionally hypopyon and hyphema, loss of
corneal sensation with or without increased intracoular
pressure (Fig. 1.

According (o this definition, amang the referred
patients,  fifty  cases  were  selecled. Those  with
inconclusive or suspicious fndings, secondary infection,
or muliple, incomplete courses of treatment were
excluded [rom the study, Additionally, the patients who
did not have regular visiis during the first three weeks
of the study were also excluded. The selected paticnts
were randomly assigned to two groaps.

Group A In this group, thecapy consisted of
agyelovir ophthalmic cintment 3%  (Wellcome, ULE)
five tmes daily; dexamethasone opthulmic drop 1%
{Daroupakhsh, Iran) two times daily in the frst o
diays, and subsequently four times daily; homatropine
drop 2% (Daroupakhsh, Tran) two times daily; and
acelazolamide abler, 250 mg (Ruae, Iean) in the case al
increased intraocular pressure with the dosage of 250
myg every six hours lor those weighing maore than 40 kg,
and 125 mg every six hours for those weighing less than
40 kg,

Group B In addition o the medications
administered (o the frst growp, acyelovie tablet, 200 mg
[ Roozdarou, Iran) was prescribed to these patients with
a desage of two tablets every six hours (1600 mg daily)
for those weighing more than 40 kg, and one lablet
every six hours (800 mg daily) for those weighing less
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than 40 kp.

The course of therapy was continued for a period of
three weeks in both groups. Prior o including cach
patient in the study, different aspects of treatment were
explained 1o hinvher and an informed consent was thus
oblamed. The results of therapy in both groups were
recorded regularly. The patients were advised against
abruptly discomtinuing their medication and were asked
o rapidly consult their physician in case of exacerbation
of symptonis.

Therapeutic soft contact lens was used o some
patients and chloramphenicol eye drops were prescribed
two Gimes daily 1o prevent superimposed infection, A
questionnaire, conlaiming the following tems was [lled
oul for cach patient @ age, sex, history of ophthalmic
herpes, past and present drug history, chief complaint,
date of referral, date of the Orst symptoms of the
disease, the assigned treatment group, and personal
wlentification nember.

By performing physical examination, the afficted
eye was determined, the aided visual acuily messured
and the presence of preauricular adenapathy checked.
Thereafter the following factors were studied by a
Haag-Streit sl lamip: conjunctival hyperemia, surface
area of the lesion in square millimeters, locution of the
lesion, thickness of the lesion, presence ol necrosis,
condition of iris, the presence of anterior chamber
reactoen,  the  condition ol the  lens,  perilesional
infiltration and edema, thinning of the center ol the
lesion, and measurement of intraccular pressare (if
direct measurement was impossible, a rough eslimate
was used by manual examination). Corneal sensation
was measured by Bonnet - Cochet esthesiometer and
the results were recorded for all quadrants. The visual
acuity was measured by a Snellen char,

The patients were examined regolarly according o
the following schedule: every other two days duting the
fiest two weeks; Every weck antil the end ol Lhe st
month; every other week during the second month;
every month until the end of the sixth month; and every
other month during the second six-month period.

The results of the first three weeks of therapy were
studied in this research. The indices of suceessful
treatment on examinalion weres improvement inobest
atded visual acuily, mprovement in corneal sensation,
alternation in anterior chamber reaction, ablleration in
surface area and thickness of corneal lesion {the degree
al nfiltration, necrosis, and edema).

Relracloriness to treatment and ponpharmacologic
interventions (including therapeutic sofl contuet lens,
corneal grafl with conjunctival ilap, or scleral grafl)
were recorded, Secondary  infection was studied by

bacterial  and  fungal  coltures,  The  resulls were
examined by Fsher, Chi-square, and  MeNemar

statistical 1esis.



RESULTS

The age of the patients was 554 = 25 and 51 + 22
years in the two study groups A and B, respectively.
The observed age  difference was  not  statistically
significant, Other personal characteristics and clinical
fndings were also studied and the results are reflected
in table 10 The difference in the clinical findings of the
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bwor groups was not significant (P> 0.05).

The results of aphthalmologic examination of the
patients with necrotizing  berpetic keratooveitis  are
stated o table 20 As observed  clearly, the
ophthalmologic findings in the study and control groups
are either identical or minimally  different, lacking
statistical significance, Therefore it s concluded that the
twor groups arc identical in thes regurd.

Tahle 1. Personal and clinical characteristics in the two groups of paticnts with necrotizing herpetic keratooveilis, at

Farabi Fye Hospital during 199697,

Conrols [(Group z_‘-.)

Cases (Group B)

Ape 554 = 25
Sex
male 20
female 5
History of ophihalmic herpes 20
O - eyed patients 4
History of previous cye surgery 2
Preauricular adenopathy 3

Associated conditions:

Dy eyve 1t
Trachoma &
Blepharitis Il
Trichiasis & eniropion 3
Exophthalmos 1

513 = 22

14

[ SR S SRR =

The changes in ophthalmologic examination findings
in the two proups during the course of treatment were
studied  wnd  are presented o table 30 Chi-square
analysis did not show a statistically significant difference.

Secondary infection during treatment was observed
m three cases of group A (12%) and two cases of
group B (8%). The observed dificrence is not
statistically  signilicant, In these cases, cullure  shecdy
revealed fungal infection in ope case, bacterial infection
in two cases inogroup Aoand hacterial infection in two
cases in proup B. Administering nonpharmacologic
therapy was essential during the active phase of the

disease, Six patients in group A andd nine in group B
received  ponpharmacologic  therapy, including  soft
contact lenses in fifty percent of the cases. After the
acirve phase of the disease, six patients in group A and
eight patients in group B required nonpharmacologic
measures. Sofl contact lens was utilized in sixty percent
of these cases. The recurrence rate after the active
phase of the disease (beyond  Lhree  weeks) was
ohserved 1o be 8 percent [two cascs) in group A and
twenty pereent (fve cases) inogroup B Fisher’s exact
test revealed this dillerence 1o group be statistially
insignificant.

Table 2. Ophthalmolegic examination lindings i patients with necrotizing herpetic keratouveitis before initiating treatment with
eprical soyelovir (eomtrols) and topical and oral acyelevir (cases] sl Farabi Bye Hospital during 1996-97

Ciphthalmic eoamimation Contrels M=2s Cases N =25
Positive anterior chamber reaction 24 25
Carneal changes such as thickness, inliltration, necrosts 25 25
Infiltration & necrosis surface area more than 5 mm2 23 23
Haziness of iris pattern due 1o corneal and anterior chamber changes 0 19
Corneal edema exceeding 200 of corneal thickness 25 25
Disturbance in corneal sensation 25 25
Wisual acuity o less than FOC T m 20 1%
more than FC 1 m b &
Increased intraocular pressure 15 17
Cataract 12 13

Pesterior synechis

o] 10
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Table 3. Distribution of ephthalmoelogic findings in patients with necrotizing herpelic keratouveilis before and after
trestment with topical acvelowir (group A) and topical and oral acyclwar (group B) s Farabi Bye Hospital during 1996-97

Ciroup A {9

Ciroup B (%)

Clinical Examination Belore After Before After
freatment treatment rreatment treatment

Posttive anterior chamber reaction 24 (9a) 28 25 {100} 28

Infiltration and necresis 25 {1007} 3{12) 25 {100} 4 (16}
Infiltration and necrosis ares more than § mme 23 (97) I (E) 23 (92) 3 (20
Cense lesion with haziness of iris patiern 20 (&) 312 1% (76) i)
Edema excecding 209 of cormeal thickness 25 (1005 312y 25 (1 5 A
[Jisturbance in corneal sensation 25 (100) 9 (3G 23 [100) 12 (48]
Visual acuity : Less than FC 1 m 21 (8 6 (24) 19 (76) 6 (24)

More than FC 1T m 5 (20 1% {7y & (24 14 (76}
Cataract 12 (45 13 (52} 13 (52) 13 (52)
Posterior svnechia & {34 5 (20 10 (40} ) I

Several studies have been  conducted on the

Fig. 1. Herpetic keratouveitis in one of the cases of group B

{oral and topical acyclovir)

DISCUSSION

This study has revealed that therapeutic elficiency
af administering acyclovir is nol signilicantly different
[rom that of wopical acyclovir alone in the treatment of
necrotizing  herpelic keratoconjunelivitis assessed in
terms of anterior chamber reaction, surface area and
thickness of corneal infiliration and necrosis, density of
corneal lesion, corneal edema, corneal sensation, aided
visual acuity, and intraccular pressure. Additionally, the
rate of sccondoery infection and  ponpharmacologic
therapy is nol significantly different in the two groups.
The personal  characteristics  and - ophthalmolagic
lndings prior o reatment were identical or showed an
insignificant diffcrenes in the two grouwps,
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treatment of ophtbalmic herpes infection. Colin (1993)
shadied 190 patients with Therpetic Keratitis in France
whoe received oral acyelovir, 200 myg four limes daily. It
was concluded in his study that the recurrence rate of
herpetic  keratitis  decreases with this method (2o
Mosgeeynska [1992) from Poland studied 44 patients
with different forms of ophthalmic herpes who were
treated with oral acyclovie, 4000 mg five times daily. The
therapeutic resulis were reported to be “salislactory” in
his study (27).

Llehio (19947 from Japan treated different stages of
aphthalmic herpes with topical acyclovir or [131) and
concluded that severe corneal ulceration, hypopyon,
descemetocele and necrotizing keratitis were observed
less  frequently with  acyclovir  then  with IDU.
Additionally, the flee-year recurrence rate of herpes
infection was Wweer with topical acyelovir therapy (22]
Papa {1994 From Romania stated that acrlovir was the
treatment of choice for ophthalmic berpes and could
improve the visual acuily of all patients in a shon
period of time (23). Trichet (1993} lrom France,
studied 17 paticnts with chronie herpetic weeitis who
were treated with oral acyelovie, Satisfactory  resulls
were reported and it was stated that longer courses of
treatment and higher doses of acyclovie were effective
in preventing the recurrence of disease (24

Rodriguer (1993} studied the cffeciveness of oral
acyelovir (GO0-800 mg daily) as a preventive measure in
20 patients with herpetic uvertis. It was concluded that
long-term treatment with oral acyelovie was cifcetve in
preventing recurrence and decreasing visual loss (28]
Collum stated that acyclovir 3% ointment was saperior
oy vidarubine 3% cintment and topical betamethosone
in treating disciform keratitis. In another study, he
reported that oral acyclovie was successful in healing 21
cases of siromal keratitis during 21 days (8). Van
Cianswijk cluimed that all 25 cases of stromal keratilis
were successfully treated with oral acyclavie during 2-4



weeks (H).

Sanitato (19847 reported that administering oral and
topical acyelovir (without steroid therapy) o 17 cases of
the herpetic stromal keratitis did not result in healing of
disease (13}, Schwab (1988) studied 20 patients with
epithelial keratitis, stromal keratitis, and uveokeratitis
which were refractory o FFT oand steriod. I was
demonsirated that adding 1 g ol oral acyclovie 1o the
drug  regimen  caused  subjeciive  and  objective
improvement i the patients condition {12).

Porter administered oral acyclovir, 2g daily and
prednisolone 0.05% drop to patients with  herpelic
disciform keratitis apd concluded that this treatment
had the same efficacy as acyclovir 3% ointment. I was
observed that complete healing oocured 25 days after
initiating treatment, and both topical and oral forms of
acyclovic were  successful in relieving  epiphora and
improving visual acuity (8). Brik (1993) freated two
cases ol herpetic stromal keratitis with topical and oral
acyclovie tor u period of 2-5 months. Consequently,
penetrating  keratoplasty  was  necessary.  Aller  the
operation, antiviral therapy with tapering doses of oral
acyclovir was continoed (19

Cheng {1995 from China studicd the effect of oral
acyclovir on lwo patients with linear endotheliits over
their corneal grafis. In these patients, an episode of
migratory KFP line and stromal edema. resembling gral
rejection was  observed  on donor and - recipient
components.  Steroid  therapy  was  unsuccessiul in
relieving the condition, but administering oral acyclovie
200 mp Gve times daily, with or withoul acyclovir 3%
ointment  fve  times  daily, effected  considerable
improvement in patienis' condition (207, Darrel (19913
considers aral acyelovir therapy o be an essential and
effective measure in cases of epithelial herpetic keratitis
which are refractory to topical treatments and in cases
of stromal keratitis, espectally cases of keratouveitis
which are refractony to steroids and cyeloplegics (16),

The studies of HEDS (Herpetic Eye Disease Study)
in the United States have been carricd oul in three
stages with randomized, double-blind placeta-controlled
desizn,

The first study was conducted by Wilhelmos el al
(1994} 1o assess the efficacy of topical steroids in the
treatment of herpelic siromal keratitis {11}, According
to this study, topical steroid regimen is far better thun
placebo in controlling steamal keratitis (8,9,18), The
second HEDS study is similar 10 our study and was
carried out by Barron et al (1994) 1o assess the effect
ul oral acyelovir in treating stromal keratitis (necrotizing
and disciform wariants), This study was conducted on
104 patients without epithelial defects or with defects
smaller than 1 mm. The selected patienls were
randomized iolo two groups of oral acyelovie therapy
and placebo  treatment,  All patients  were  given
prednisolone phosphate 1% drop and 3T,

Actin Moedico Trandea, Vol 38, Mo 1 {20400

Follow-up continued  for the ten weeks of drog
therapy and the six subsequent weeks, No statstically
and clinically significant difference was observed in the
twi groups in the fallowing aspects: the liming of
treatment falure, the ratio of refractory patients, the
timing of trealment success, and best visual acuity after
six months. The only observed differcnee was betler
improvement of visual acuity atier six months in
patients who had taken oral acyelovir. Tt was concluded
that making use of oral acyclovir as an adjunctive
therapy for herpetic strumal keratitis in patients who
were laking steroids and lopical antiviral agents should
not be recommended (3,5 10,187,

The third HEDS study was carried aut by Dawnson
etoal [ 1996] 1o assess the benelits of the addition of oral
acyelovir o a regimen of prednisolone phosphute and
wpeal F3T i herpetic iridocyelitis. The researchers
mtended Lo study 104 patients, bul during the four-year
peciod of the study, only Oty patients were referred to
them. The tirst group look oral acyclovir, 400 mg [ve
times daily [or ten weeks. The second group were given
aral placebo wgether with P37 and  topical steroid.
Clinigal improverment was usually observed after four
weeks, The aoyelovie concentration in agueous humor is
ahout one hall less with oral administration than with
topical therapy, but higher serum drug levels and better
intraccular penetration  in systemic adounistration
suggests oral acyelovir to be therapeutically cffective in
herpetic dridocylitis, however the sample sice in the
study was not large enough 1o draw a delinite
conclusion. Nevertheless, administering oral acyclovir in
conjunetion with antivical drugs and topical steroids is
not withoul Benefit and the possible advantages of
acyelovie are revealed alter three weeks of follow-up
when steroid drugs are gradually tapered (299,

In this study, the cifects of acyelovir were studied in
the acutc phase of the disease and in long-tecm
follow-up. The results of long-term follow-up reveal the
elfectiveness af oral and opial acyelovie in controlling
the disease and prevention of recurrences, The acute
condition of the paticnts with necrotizing keratouveilis
who were ot risk for losing their eye and the high
surface arca of necrosis constrained ws to adminster
steroids and oycloplegics and topical acyelovir in both
groups. The effects of adding oral acyelovir o Lhis
regimen was studied in one group of the patients,

Since no difference was observed in the two groops,
oral acyelovir dose nol seem o be superior o topical
acvelovic in the  treatment of  pecrotizing herpetic
keratouveitis. The effects of oral and wpical acyclovir in
less severe forms of the disease have boen studied
separately in the above-mentioned studies, bul no study
has yel been carried oul on cases of extensive corneal
necrosis, In this study the effects of oral and lopical
druyg are compared in this stage of the discasc.
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