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ABSTRACT 
Purpose: The aim of this study was to evaluate the efficacy ofTacrolimus ointment O.OJ% as monolherapy for the treat-
ment of severe cases of Vernal Keratoconjunctivitis 
&tting DAR EL TAM US private ophthalmology clinic in Benghazi Libya . . 
Mrraooa: A prospective observational study of 32 eyes of 16 patients was carried out m the period from (01 -01 2017) 
to (31-12- 201 7). 
All the patients attended DAR EL TAMAIUS private ophthalmology clinic in Benghazi Libya, the clinical subjective oc-
ular signs and the objective ocular symptoms of severe cases of vernal Keratoconjunctivitis were assessed. 
All patients were treated only with Tacrolimus ointment 0.03% applied to the conjunctival sac once at night in each 
eye for con secutive 8 weeks , where the signs and symptoms of vernal Keratoconjunctivitis followed prospectively at 1st 
week , 1st month, 2nd month , 3rd month, 6th month and 12th month. 
REsULT: By the end of 8th weeks there was a dramatic relief in the total score of symptoms and signs from baseline 
were recorded at each visit and no need for further treatment up to the end of this study period 12th months. No rele-
vant adverse effects were reported except mild burning sensation. 
Conclusion:Tacrolimus ointment 0 .03% was well tolerated and effective as monotherapy in reducing the signs and 
symptoms of severe cases of vernal Keratoconjunctivitis and a valuable treatment option for this condition that may 
substitute for steroids treatment with its adverse effect. 
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INTRODUCTION 
Vernal keratoconjunctivitis (VCK) is a chronic recur-
rent allergic inflammation of the conjunctiva a ffect-
ing children and young adults. It shows more affin-
ity towards males and is seen commonly in the hot , 
dry regions of the Middle East, Mediterranean basin, 
Africa, Japan and India. [IJ 
Patients usually complain of severe itching, tearing, 
redness of the eyes, and photophobia. Clinically, it is 
characterized by the presence of papillary hypertro-
phy of the palpebral and/or the limbal conjunctiva, 
with conjunctival hyperemia, Horner Trantas dots, 
and mucous discharge. [21 
The pathogenesis of VKC is multifactorial in which 
Th2 derived cytokines (!L-3, !L-4, !L-5 and !L-13) are 
increased; in addition, Th2 lymphocytes stimulate 
8 lymphocytes leading to mast cell, eosinophil a nd 
neutrophil activation through lgE production. 131 
VKC can be treated by topical antihistaminics and 
dual action agents (e.g. olopatadine), but moderate to 
severe forms need to be treated with corticosteroids, 
which may often need to be taken for long periods of 
time. This is associated with visual morbidities such 
as glaucoma and cataracts .. [41 
This led to the use of drugs with potent anti-inflam-
matory effects and less steroid induced side-effects 
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such as cyclosporine A and tacrolimus. 
Tacrolimus is an immunomodulatorwith a much more 
potent immunosuppressive effect than cyclosporine 
and better tolerance profile. It is a macrolide, isolated 
from the bacteria Streptomyces tsukubaensis. It acts 
by suppressing the activation of T-cells, the prolifer-
ation of 8 -cells, and the formation of inflammatory 
mediators (cytokines) especially inter!eukin2. [SJ 
Studies had reported promising results in the treat-
ment of VCK with tacrolimus; l6,7,8,9J and therefore 
this study was designed to evaluate the efficacy of 
Tacrolimus ointment 0.03% as monotherapy for the 
treatment of severe cases of vernal keratoconjuncti-
vitis. 

METHODS: 
A prospective study conducted at Dar El Tamaius 
Private Ophthalmology Clinic in Benghazi Libya, 
during the period from the 1st January 2017 to the 
31st December 2017. 
According to the tenets of the Declaration of Helsin-
ki for research in human subjects, written informed 
consent was obtained from all the patients, or their 
legal representatives before inclusion in the study. In 
addition official ethics approval was obtained from 
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protocol for the scoring of signs and symptoms, 

which was modified from clinical trials with similar 
methods and objectives, was applied. (10,11,12( 
Grading the severity of the symptoms of itching, lac-
rimation, photophobia and a foreign body sensation 
was done as follow: 0 (none) , I for mild (occasional 
symptoms), 2 for moderate (frequent symptoms), and 
3 for severe jconstant symptoms) . 
Also, the severity of the signs (conjunctiva! hyper-
emia, keratitis, giant papillae on the upper tarsal 
plate and/ or limbitis) was evaluated and graded as 
follows: 0 jnone), I (mild), 2 (moderate), and 3 severe. 
Table I 
The whole evaluation was based on the examination 
of both eyes. 
All patients were treated only with tacrolimus oint-
ment 0.03% (Astellas Pharma. Europe B.V), patients 
were instructed to apply the ointment to the conjunc-
tiva] sac once at night in each eye for eight consec-
utive weeks, and the signs and symptoms of vernal 

keratoconjunctivitis 
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Table ~ , Mean or the total acorc or olgns and 
toms in with be-
fore and a.Iler treatment with toplca.l 0.03% 
ol.ntmcnt. 
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Before 
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8±2.58 

8. 19±1. 10 

After treat-

ment 

2.56±1. 59 

2. 19±1.22 

• P < .05 is s tatis tically significant 

P-valuc 

<.0001 

<.0001 

(Wilcoxon s igned-ranks) was used to statistically 
a na lyze the cha nges in the mean of total score of 
symptoms and signs after treatment with topical 
0 .03 % tac rolimus. 
P-values of 0 .05 or less were considered as statisti-
cally significant. 
REsULTS 

A _total number of 16 patients was involved in 
this study with a mean age of 11.81±4.06 years 
(range,5-18 years) ; males were 12 in number (75%) 
and females were 4 (25%). ' 
Out of these 16 patients; 6 (37.5%) had the palpebral 
form, and 10 (62 .5%) had the mixed form. 
The mean duration of VKC symptoms was 3.75± 

1.77 years (range,1-7 years) and mean follow up time 
was 9 .25 ±3.76 months (range, 3-12 months). 
A few patients reported a mild burning sensation 
on using the treatment; but all could tolerate it and 
none stopped the drug. 
By the end of eight weeks a dramatic decrease in the 
total score of symptoms and signs in the was noted 
in all sixteen patients (Figuresland2). 
The improvement in the mean of the total score of 
symptoms and signs was statistically significant 
with P<.0001. (Table2). 

DISCUSSION 
The treatment of severe forms ofVKC is usually done 
by the use of topical corticosteroids which carry a 
risk of ocular complications such as glaucoma and 
cataracts. This necessitated the introduction of ste-
roid- sparing drugs like tacrolirnus. 
Tacrolimus has emerged as an effective and safe 
drug that can control immune reactions responsible 
for the pathogenesis of VKC. [13-181 
This study was done to evaluate the efficacy of tacro-
limus ointment 0 .03% as monotherapy for the treat-
ment of severe cases of vernal keratoconjunctivitis. 
The changes in the clinical symptoms and signs 
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were assessed in s ixteen patients before a nd 
the u se of the ointment once at night for two m a fter 
There was a s tati s tica lly significant improv ontha. 
(P<.0001) in the mean of the tota l score of sym c~cnt 
a nd s igns at the end of the second month . p oms 
There was no recurrence reported after s toppin h 
treatment with a mea n follow up time of 9.25 f3t 7 c 
months; a lthough previous studies showed th 6 

symptoms . recur a fter stopping treatment and at 
vised lo either tapper it, 151, or increase the dura/d-
of its u se to decrease recurrence. [191 ion 
No side effects were noted except for a mild burni 
sensation . This may have been due to the nature n~ 
the ointment which is a dermatological preparatioo 
(Protopic®) and not an ophthalmic preparation (as~ 
is not available in Libya), and is consistent with tlie 
reports from other researchers. [14,20,211 · 
Many studies used different concentrations of tac-
rolimus with more frequent applications, but this 
study used the 0.03% concentration applied only 
once at night which had the advantage of increasing 
the compliance of patients. [22-241 
Conclusion 
Tacrolimus ointment 0.03% is an effective and safe 
drug that can be used to alleviate the symptoms and 
signs of severe cases of VKC, and as an alternative 
to topical corticosteroids. 
Since this study was limited by a small sample size 
and the absence of a control group; further studies 
having a control group and a larger number of pa-
tients need to be done to confirm our results. 
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