
Tacrolimus 0.03% Ointment Vs Olopatadine 0.2%  Pak Armed Forces Med J 2021; 71 (1): 34-39 

34 

CCOOMMPPAARRAATTIIVVEE  EEVVAALLUUAATTIIOONN  OOFF  TTAACCRROOLLIIMMUUSS  00..0033%%  OOIINNTTMMEENNTT  VVSS  

OOLLOOPPAATTAADDIINNEE  00..22%%  EEYYEE  DDRROOPPSS  IINN  TTHHEE  TTRREEAATTMMEENNTT  OOFF  VVEERRNNAALL  

KKEERRAATTOOCCOONNJJUUNNCCTTIIVVIITTIISS  

Hassan Sajjad Rathore, Shahzad Saeed, M. Ahsan Mukhtar, Umar Ijaz, Asad Habib*, Iqra Ghaus 

Combined Military Hospital Quetta/National University of Medical Sciences (NUMS) Pakistan, *Pakistan Naval Ship, Shifa Hospital,           
Karachi/National University of Medical Sciences (NUMS)  Pakistan 

ABSTRACT 

Objective: To compare the efficacy of tacrolimus 0.03% ointment to olopatadine 0.2% eye drops in the treatment 
of vernal keratoconjunctivitis. 
Study Design: Prospective cross-sectional study. 
Place and Duration of Study: Eye Department Combined Military Hospital Quetta, from Feb to Jul 2019. 
Methodology: A total of 69 patients with active vernal keratoconjunctivitis (VKC) were included in this study. 
Thirty six (52.17%) patients were randomized in tacrolimus group and 33 (47.83%) in olopatadine group B. 
Baseline values of the subjective symptom score (SSS) and the objective sign score (OSS) were noted. Patients 
were reviewed on weeks 2, 4, 8 and 12 and the scores at each visit were summed. These scores were used for 
comparison between groups. 
Results: At the start of the study, the mean subjective symptoms score and objective sign score of group A was 9.0 
± 2.04 and 3.93 ± 1.93 respectively, while that of group B was 8.88 ± 2.18 and 4.36 ± 1.90 respectively. At the end of 
12-weeks, the mean subjective symptoms score and objective sign score of group A reduced to 0.11 ± 0.32 and 0.08 
± 0.28 respectively, while that of group B reduced to 1.70 ± 0.77 and 0.64 ± 0.55 respectively. Total improvement of 
scores (as a percentage of baselines) among tacrolimus group was 98.3% and olopatadine group was 83%. 
Conclusion: Although both 0.03% tacrolimus and 0.2% olopatadine were effective in improving the signs and 
symptoms of VKC, 0.03% tacrolimus was significantly superior. 
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INTRODUCTION 

Vernal keratoconjunctivitis (VKC) is a sight-
threatening chronic inflammatory eye disease fre-
quently seen in children and young adults. It usu-
ally starts after 5 years of age and persists for 2-10 
years1, resolving by puberty though it may start 
earlier and continue well into adulthood. Male-
to-female ratio in this disease is approximately 
2:11. The disease is seen mainly in tropical climate 
such as in countries surrounding the Indian sub-
continent, the Middle-East, the Mediterranean, in 
West African nations and in Japan2. The prevale-
nce of VKC in tropical regions may be up to 5%3. 
Although the name vernal gives the impression 
of a seasonal manifestation, frequently this aller-
gic disease continues throughout the year. 

The patients may experience different phases 
because of fluctuation of inflammatory process   
of the disease, and these may result in decreased 
quality of life and permanent corneal injury4,5. 
Patients are visually handicapped because of sev-
ere itching along with lacrimation, a mucoid dis-
charge, photophobia, burning and heaviness of 
eyelids due to involvement of the tarsal conjun-
ctiva6. Conjunctival signs include hyperemia, dif-
fuse fine papillary hypertrophy, macropapillae, 
giant cobblestone tarsal papillae in some variants 
and limbal papillae with Horner-Trantas dots. 

Previously considered solely an IgE media-
ted disease, recent insight into VKC and culture 
results from conjunctival scrapings reveal a mul-
tifaceted pathogenesis with a pronounced role    
of Th2 lymphocytes along with mast cells, eosi-
nophils, basophils, plasma cells and macropha-
ges7. Papillary reaction and tissue remodeling on 
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the tarsal conjunctiva of patients are mediated    
by IL-4, IL-5, IL-13 plus other growth factors and 
cytokines released from Th2 cells8. 

Currently, olopatadine is one of the most 
commonly prescribed antihistamine for allergic 
conjunctivitis9. Tacrolimus, on the other hand, is 
an immunosuppressive drug, which is now incr-
easingly being used as a steroid sparing treat-
ment option in VKC. Several studies were carried 
out to assess the role of tacrolimus for VKC, how-
ever, in our search of various research databases, 
we could not find any study comparing the effi-
cacy of tacrolimus vs olopatadine (both these 
drugs are being used for providing long-term 
symptomatic relief for VKC patients). Moreover, 
most of the studies done on tacrolimus evaluated 
the effect of comparatively high concentration of 
the drug (topical tacrolimus 0.1%)10-12. The use of 
such high-dose topical tacrolimus was accompa-
nied by frequent burning sensation and irritation. 

In Pakistan, a large number of cases of VKC 
have been reported, especially in the dry arid 
climatic region of eastern and western Balochis-
tan13. Extreme heat, dryness and dust storms are 
the main features of this climatic zone. With the 
rise of global warming in the last two decades, 
this region has seen a surge in external eye dise-
ases, especially VKC. Hot dry weather along with 
dust exposure are the main reasons behind this 
rise, as they are positively associated with VKC 
and other external eye diseases14. This was the 
rationale of conducting this research in Quetta, 
the capital of Balochistan, Pakistan. As ophthal-
mic preparation of tacrolimus is not available in 
Pakistan, we used the lowest available concen-
tration of tacrolimus skin ointment i.e, 0.03%. 

METHODOLOGY 

All of the VKC patients presenting to the Eye 
Department Combined Military Hospital, Quetta 
from February 2019 to July 2019, were recruited 
into this prospective cross-sectional study. VKC 
was diagnosed clinically by consultant ophthal-
mologists, according to the generally accepted 
criteria15. Patients were selected through univer-
sal sampling, irrespective of the age, gender, 

ethnicity and residence. Only the patients having 
active disease at the time of enrollment were inc-
luded in the study. A comprehensive history and 
thorough examination were used to exclude the 
presence of co-existing ocular diseases such as 
glaucoma, uveitis, ocular infection, corneal disea-
se and systemic diseases like diabetes and hyper-
tension. Co-existing asthma, allergic rhinitis and 
atopic dermatitis were not included in the exclu-
sion criteria. The study proposal was approved 
by the Ethics Committee of the Combined Mili-
tary Hospital, Quetta (IERB approval no. Ext-23-
05/READ-IRB/001). 

A complete ophthalmologic examination of 
the eligible patients was done including scoring 
designed specifically for VKC. Ophthalmologic 
and oral anti-allergic drugs were discontinued for 
2-weeks (run-in period). Rescue measures com-
prised only of a 3-day short course of topical ste-
roids and cold compresses. 

Week 0: Patients were called to the eye OPD 
after the run-in period for another complete oph-
thalmological examination including unaided 
visual acuities, Goldmann tonometry, slit lamp 
bio-microscopy for grading severity of conjunc-
tival hyperemia, chemosis, size and number of 
papillae, corneal involvement and number of lim-
bal papillae. Patients were then randomly divi-
ded into 2 groups. 

Block randomization was done using online 
research randomizer. Thirty six (52.17%) out of 
the 69 patients were assigned to group A and the 
remaining 33 (47.83%) were assigned to group B 
according to generated random allocation seq-
uence. Patients in group A were given a 10 gm 
tube of 0.03% tacrolimus ointment while patients 
in group B received 0.2% olopatadine eyedrops. 
A 0.5 cm column of the ointment was applied 
onto the lower conjunctival fornix of each eye. 
Both the eyedrops and the ointment were used 
twice daily. Baseline values of the subjective 
symptom score (SSS) and the objective sign score 
(OSS) were noted. 

Week 2, 4 and 8: patients were again asked  
to return to the eye OPD for complete ophthal-
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mologic examination. New values of the subjec-
tive and objective scores were recorded. 

Week 12: patients returned for the last 
examination. Final readings of the scores were 
recorded. Each patient was seen by an ophthal-
mologist on every visit. 

Clinical Scoring System 

The main outcome measure was total subjec-
tive symptom scores and total objective ocular 
sign score at each visit (tables-I & II). The scores 
at each visit were added. Maximal values of 
subjective symptoms and objective signs score 
were 15 and 12 respectively. Comparison bet-
ween groups was done using these scores. 

All data were analyzed by Statistical Package 
for the Social Sciences (SPSS) version 23. Inde-
pendent sample t-test and one-way ANOVA 
were utilized for quantitative analysis. A p-value 
≤0.05 was considered to be significant. 

RESULTS 

Out of the total 69 patients, 54 (78.3%) were 
males and 15 (21.7%) were female. The mean age 
of patients in group A was 12.75 ± 5.54 years 

while that of group B was 12.63 ± 5.22 years. Tar-
sal VKC was the most common type and limbal 
VKC the least common as shown in fig-1. 

Mixed type had the highest subjective sym-
ptoms & objective sign scores (means=7.03 ± 5.52 
and 8.38 ± 2.91) followed by tarsal type (means     
= 5.84 ± 2.54 and 7.52 ± 2.14) and limbal type 
(means = 5.36 ± 3.72 and 5.15 ± 1.06). The most 
common symptom reported by the patients was 
itching and least common was burning sensation 
(fig-2). 

At the end of the 2-week (run-in) period, 
before starting the study, the mean subjective 
symptoms score and objective sign score of group 
A was 9.0 ± 2.04 and 3.93 ± 1.93 respectively, 

while that of group B was 8.88 ± 2.18 and 4.36 ± 
1.90 respectively. Therefore, the two groups were 
comparable in terms of age and severity of 
disease. 

Reduction of subjective symptoms and objec-
tive signs score within group (compared to their 
baselines) became statistically significant at week 
4 for tacrolimus and olopatadine groups. These 
reductions continued in both groups throughout 
the 12-week period (table-III). 

Table-I: Subjective symptom scores. 

Symptoms Grade 0 Grade 1 Grade 2 Grade 3 

Itching  
Photophobia 
Tearing 
Grittiness  
Burning sensation  

1-2 times / day 3-5 times / day 5-9 times / day >10 times / day 

Total Score  

Table-II: Objective ocular sign scores. 

Signs Grade 0 Grade 1 Grade 2 Grade 3 

Conjunctival 
Injection 

None 
Dilation of some 

vessels 
Dilation of many vessels 

Not able to distinguish 
different blood vessels 

Limbitis None 
1-3 limbal 
papillae 

4-6 limbal papillae 7 or more limbal papillae 

Corneal 
Involvement 

None 
Only a few 

punctate erosions 
Half cornea involved 

Diffusely scattered on whole 
cornea 

Giant Papillae None 
A few giant 

papillae 

Giant papillae in less than 
half of upper palpebral 

conjunctiva 

Giant papillae in more than 
half of upper palpebral 

conjunctiva 

Total Score  
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Total improvement of scores (as a percentage 
of baselines) among tacrolimus group was 98.3% 
and olopatadine group was 83%. When both the 

groups were compared with each other, the diff-
erence found was statistically significant (table-
IV). 

Although no major ocular complication or 
systemic side effects related to tacrolimus and 
olopatadine were noted, yet some patients in the 
tacrolimus group did complain of occasional pho-

tophobia. No patient needed to terminate the me-
dication because of severe adverse effects, how-
ever, 1 (2.78%) patient in the tacrolimus group 
and 5 (15.15%) in the olopatadine group required 
local steroids for 3 days to control extreme red-
ness and itching. 

DISCUSSION 

Broadly, the treatment of VKC is divided 
into prevention, medical and surgical approac-
hes. Preventive options include vaccination and 
avoiding allergens like house dust mites, pollen 

and dust etc., while surgical options involve rem-
oving upper tarsal giant papillae or debridement 
of non-healing shield ulcers; however, they are 

reserved for severe cases. In the acute form of 
VKC, medical therapy is preferred. It includes 
topical antihistamines, mast cell stabilizers, mu-
colytics and lubricants as the first line of treat-
ment. However, in the severe and chronic cases, 
topical corticosteroid drops and supratarsal 
steroid injections have to be added to control the 

symptoms. Injudicious and prolong use of topical 
steroids may cause glaucoma, cataract, and sec-
ondary infections16. Children suffering from VKC 
are particularly at risk of developing steroid-
induced complications, as they are the most com-
monly affected age group. 

Currently, second-generation antiallergic 
drugs are the first-choice drugs to treat VKC, as 
they have both antihistaminic and mast-cell sta-
bilizing activities. Olopatadine is one such medi-
cine which acts as a selective antagonist of the 

    
Figure-1: Frequency of types of VKC.   Figure-2: Frequency of symptoms. 
 
 

Table-III: Intra-group comparison of scores before & after treatment. 

Group 
Mean Subjective Symptom Score 

p-value 
Mean Objective Sign Score 

p-value 
Week 0 Week 12 Week 0 Week 12 

Tacrolimus 
(n=36) 

9.0 ± 2.04 0.11 ± 0.32 <0.001 3.93 ± 1.93 0.08 ± 0.28 <0.001 

Olopatadine 
(n=33) 

8.88 ± 2.18 1.70 ± 0.77 <0.001 4.36 ± 1.90 0.64 ± 0.55 <0.001 

Table-IV: Inter-group comparison of scores by oneway anova. 

Scores 
Tacrolimus  

(n=36) 
Olopatadine 

 (n=36) 
p-value 

Mean Subjective Symptom Score (Week 12) 0.11 ± 0.32 1.70 ± 0.77 <0.001 

Mean ObjectiveSign Score (Week 12) 0.08 ± 0.28 0.64 ± 0.55 <0.001 
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histamine H1 receptor, thus inhibiting histamine 
release and stabilizing mast cells. Currently, it’s 
the most commonly prescribed drug for allergic 
conjunctivitis along with topical steroids. It was 
approved by US Food and Drug Administration 
in 0.1%, 0.2% and 0.7% strengths for treating all-
ergic conjunctivitis. 

On the other hand, Tacrolimus is a strong, 
nonsteroidal, macrolide immunosuppressant iso-
lated from Streptomyces tsukubaensis17, that is 
100 times more potent than cyclosporine18. The 
mechanism of action of tacrolimus has not been 
fully understood as yet, however, it is thought to 
suppress Th2 lymphocyte activation(the key cells 
in VKC), T helper cell-mediated B-cell prolifera-
tion, and formation of cytokines. In the beginn-
ing, it was used as an immuno-suppressant in 
liver transplants and then in other organ trans-
plants19. Now, it is being used in the treatment of 
skin disorders such as vitiligo and atopic der-
matitis etc. Both efficacy and safety of tacrolimus 
have been evaluated in different types and con-
centrations with different overall efficacy. 

In this study, all the patients who received 
0.03% tacrolimus, and those under treatment 
with 0.2% olopatadine had significant improve-
ment, and the severity of their symptoms signifi-
cantly decreased; so, both drugs are effective opt-
ions for patients with VKC. However, difference 
between both drugs was also statistically signi-
ficant, leading to the conclusion that tacrolimus 
group had fewer signs and symptoms remaining 
than the olopatadine group after 3 months of 
treatment. 

Similar to this study, Sameera Irfan et al20, 
showed that topical use of 0.03% tacrolimus skin 
ointment was a safe and effective treatment for 
moderate to severe VKC; however, in contrast to 
our study, the cumulative percentage of improve-
ment in signs and symptoms was 90.43% as com-
pared to 98.3% in this study. This may be due to 
the difference of wheather in the location of both 
these studies. In another prospective double-
masked randomized comparative trial, Lab-char-
oenwongs et al1, showed that in children with 

active VKC, 0.1% tacrolimus eye ointment was 
effective after 4 weeks of treatment. Total impro-
vement of symptoms (as a percentage of baseli-
nes) among tacrolimus group was 86.49%, which 
was statistically significant (p<0.01). 

In another study, Vichyanond et al21, also 
used tacrolimus for treatment of severe VKC for   
a long-term period without significant adverse 
effects. Prolonged use of the drug tacrolimus sho-
wed reduction not only in symptoms but also in 
papillary hyperplasia. Muller et al22, performed a 
comparative study among 21 patients with severe 
VKC and found that addition of olopatadine to 
0.03% tacrolimus would have no further effects. 
The scores for symptoms decreased between the 
assessments in both groups (-1.7 ± 3.9 in the tac-
rolimus plus olopatadine group; -0.6 ± 1.6 in the 
tacrolimus plus placebo group), with no signifi-
cant difference between groups (p=0.205). 

Although there are different studies on effi-
cacy of tacrolimus in treatment of VKC, there is 
no comparative study on efficacy of tacrolimus 
versus olopatadine. Ours is the first study compa-
ring both these drugs for treatment of VKC. 

Various complications associated with tacro-
limus have been recorded including reactivation 
of herpes simplex keratitis and increased susce-
ptibility to molluscum contagiosum23. However, 
none of the patients in our study suffered from 
any serious ocular complication. Although this 
study has some limitations, like the lack of diver-
sity in the sample size and the relatively short 
period of follow-up, the importance of our study 
lies in including both subjective and objective 
data in calculation of result of a relatively large 
sample size. However, we do need more studies 
with a long-term follow-up to confirm the safety 
and efficacy of this drug in the future. 

CONCLUSION 

In conclusion, our data indicates that al-
though both these drugs are effective, tacrolimus 
0.03% ointment is superior to olopatadine 0.2% 
eye drops in alleviating the symptoms and clini-
cal signs of patients with VKC. 
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