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ABSTRACT 
Purpose:  To determine the role of 0.05% topical cyclosporine A (CsA) in treatment of symptomatic dry eye after 

LASIK (Laser-Assisted in Situ Keratomileusis). 

Study Design:  Interventional Case Series. 

Place and Duration of Study:  Ophthalmology Department, Sir Syed Hospital, Karachi, from July 2018 to Dec. 

2019. 

Methods:  Seventy-five patients who underwent LASIK for myopic refractive error and presented with 
symptomatic dry eye and showed no response to artificial tears therapy after 1 month of LASIK were selected. 
The patient had ablation zone diameter of 6 mm and flap diameter was 8.5 mm to 9 mm. Cyclisporine A 0.05% 
ophthalmic preparation was added to treatment regimen and response was observed at 1, 3 and 6 months. OSDI 
(Ocular Surface Disease Index) scores, Tear film break up time (TBUT), Schirmer's test (ST) values and Best 
Corrected Visual Acuity (BCVA) were recorded to analyze the treatment response at each visit. The statistical 
interpretation was done by using SPSS version 21. To interpret the correlation between pre-treatment and 6 
month post treatment, Paired sample T test was applied with 95% Confidence Interval; CI and p-value of ≤ 0.05. 

Results:  The mean post-LASIK OSDI score of enrolled patients was 54.25 ± 10.81. After 6 months of treatment 
mean OSDI score was improved to 21.05 ± 5.13 (p < 0.001). Post-LASIK mean ST value was 5.2 ± 1.2 mm and 
mean TBUT value was 5.6 ± 1.3 seconds, which changed to 9.8 ± 1.0 mm and 8.9 ± 1.1 seconds respectively. 
BCVA improved from Log MAR 0.14 ± 0.09 to 0.01 ± 0.03 (p < 0.001). 

Conclusion:  Topical CsA 0.05% was effective in alleviating the symptoms of post-LASIK dry eye. 
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INTRODUCTION 

LASIK surgery is FDA approved and a widely 

acceptable procedure throughout the world for 
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correction of myopia, hypermetropia and astigmatism
1
. 

Although it is safe and effective, symptoms of post-

LASIK dry eye, which is the most commonly reported 

complaint of patients, often makes final outcomes of 

LASIK unpredictable
2
. A study reported that dry eye 

was responsible for 19% of referrals to the cornea 

service in a tertiary care hospital due to non-

satisfaction with the results after LASIK
3
. 

 The pathophysiology of post-LASIK dry eye still 

remains arguable but iatrogenic damage to corneal 

nerve plexus is the main reason proposed by 

researchers. Other suggested mechanisms include 
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inadvertent damage to conjunctival goblet cells during 

flap-creation, post-operative inflammation and tear-

film instability due to post-LASIK corneal re-shaping.
4
 

Environmental factors such as sitting in room with 

chilled air conditioning, facing towards fans, windy 

conditions etc. and prolonged use of visual display 

terminals (VDTs) may also contribute to the 

exacerbation of symptoms in post-operative period.
5
 

 Dry eye related ocular complaints are fairly 

common among patients presenting in ophthalmic 

clinics. Due to diverse etiology and poorly recognized 

pathogenesis, its management always remains a 

challenge among ophthalmologists and researchers.
6
 

As LASIK predisposes an individual towards 

worsening of dry eye, identifying patients at risk is the 

most crucial step in pre-operative evaluation.
7
 Patients 

with symptomatic dry eye may present with minimal 

to intense foreign body sensation, grittiness, 

photophobia, ocular discomfort and blurred vision. 

The hypothesized mechanisms for these symptoms are 

tear-film instability and hyper-osmolarity, 

inflammation and damage to the ocular surface.
8
 

 The conventional regimen of using artificial 

lubricants stabilizing the pre-corneal tear-film is the 

first choice for post-LASIK dry eye. Though majority 

of patients do well with lubricating eye drops, some 

still require another regimen that is based on anti-

inflammatory property. Topical steroids always remain 

beneficial in treating post-LASIK dry eye but their 

well-known adverse ocular effects make them un-

desirable for longer use.
4
 

 Topical CsA acts as an efficient anti-inflammatory 

agent in dry eyes because it decreases inflammation, 

increases the density of goblet cells and also increases 

the tear production.
9
 Additionally, it improves the 

corneal sensitivity by a suggested mechanism of 

regenerating corneal nerve axons.
10

 

 This case series aimed to assess the effects of 

0.05% topical CsA on symptomatic post-LASIK dry 

eye. 

 
METHODS 

This study was performed at Ophthalmology 

department, Sir Syed Hospital Karachi from January 

2017 to July 2019. Study approval was given by the 

Hospital Ethical Review Committee and consent was 

taken from all the patients. Seventy-five patients 

presenting with post-operative dry eye were selected. 

They were graded as moderate to severe according to 

OSDI scores based on a validated OSDI questionnaire. 

Patients who had dry eye even after the use of 

lubricants for one month after LASIK were included. 

They all had undergone un-eventful bilateral LASIK 

for correction of myopia and were unresponsive to 

initial artificial tears therapy. The exclusion criteria for 

LASIK patients were: 1) Severe dry eye 2) Corneal 

ectasias; 3) media opacities such as cataract and 

corneal scarring; 4) associated systemic and ocular 

diseases; 5) any previous ocular surgical procedure; 

and 6) pregnancy and lactation. The excimer laser 

system used for myopic LASIK was Alcon 

Wavelight® EX500 and a superiorly hinged flap was 

created by Hansatome microkeratome. The diameter of 

ablation zone was 6 mm in all cases and flap diameter 

was 8.5 mm to 9 mm. Any patient who lost his/her 

follow-up during study period was also excluded. All 

patients were treated with topical CsA 0.05% and were 

advised to fill the OSDI questionnaire at each visit. 

The OSDI score grading was as follows: Normal: 0-12 

points, mild: 13-22 points, moderate: 23-32 points and 

severe: 33-100 points.
11

 BCVA measurement with 

ETDRS chart, slit-lamp biomicroscopic anterior 

segment examination, TBUT and Schirmer’s test (ST) 

were performed prior to and after the treatment. ST-1 

value of < 10 mm and TBUT of < 10 seconds was 

considered abnormal. Topical CsA (0.05%) was 

prescribed 4 times a day with artificial tears eye drops 

as needed. Patients were followed at one, three and six 

months. At each follow-up patient’s BCVA, OSDI 

scores, ST and TBUT were assessed. Patients who 

reported symptomatic relief and showed improvement 

in OSDI scores as compared to baseline values were 

advised to taper topical CsA two times in a day. 

Treatment was discontinued if OSDI scores became 

normal or mild and ST and TBUT values were 

improved. Final values were recorded for analysis at 

the end of 6 months. 

 The statistical analysis of quantitative values (age, 

BCVA, OSDI scores, ST and TBUT) and qualitative 

values (gender) was done by using the Statistical 

Package for Social Sciences (SPSS) software version 

21. Mean with standard deviation (for quantitative 

variables) and frequency and percentage (for gender) 

were computed. To interpret the correlation between 

pre-treatment and 6 month end treatment results, 

Paired sample T test was applied with 95% 

Confidence Interval (CI) and p-value of ≤ 0.05 was 

considered significant. 
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Table 1:  Pre-treatment and Post-treatment Findings. 
 

Parameters 
Pre-treatment 

Mean ± SD 

Post-treatment 

at 1 Month 

Mean ± SD 

Post-treatment 

at 3 Months 

Mean ± SD 

Post-treatment 

at 6 Months 

Mean ± SD 

Mean 

Change 
p-value 

ODSI score 54.25 ± 10.81 46.12 ± 9.31 33.40 ± 7.88 21.05 ± 5.13 33.19 ± 9.16 < 0.001 

ST (mm) 5.2 ± 1.2 6.4 ± 0.8 8.6 ± 0.7 9.8 ± 1.0 -4.16 ± 1.18 < 0.001 

TBUT (seconds) 5.6 ± 1.3 6.3 ± 1.4 7.5 ± 1.2 8.9 ± 1.1 -3.29 ± 0.96 < 0.001 

BCVA (Log MAR) 0.14 ± 0.09 0.08 ± 0.06 0.05 ± 0.05 0.01 ± 0.03 0.126 ± 0.094 < 0.001 

 
RESULTS 

Mean pre-LASIK myopic refractive error was 5.79 ± 

1.9 D (-2.25D to -9.50 D) Mean age of the subjects 

was 32.39 ± 5.6 years (23 – 43 years). The study 

included 54.7% females (n = 41) and 45.3% males (n 

= 34). The mean post-LASIK OSDI score which had 

been considered as pre-treatment score was 54.25 ± 

10.81. At the end of six month mean OSDI score 

changed to 21.05 ± 5.13 with statistically significant 

improvement (p < 0.001). See details of ST, TBUT, 

BCVA and OSDI scores in table 1. All the patients 

reported an overall improvement in their quality of 

vision at the end of follow-up. Despite improvement in 

parameters, patients were not satisfied in initial three 

months of treatment as symptoms became mild but did 

not ameliorate fully. After six months, majority of 

patients were subjectively improved and satisfied as 

compared to their initial complaints. 

 
DISCUSSION 

Refractive surgeons face various complaints after 

LASIK but dry eye related problems are by far the 

most common. Virtually every post-LASIK patient 

presents with some degree of dry eye in the follow-up 

period but incidence varies widely with 40–59% 

reporting at 1 month and 10–40% at 6 months.
6,12

 

Majority of patients attain 20/20 vision but the drastic 

effects of dry eye on quality of vision leads to 

significant discontentment and annoyance among 

patients as well as the concerned surgeons. As the 

Asian population is more prone to develop post-

LASIK dry eye (28% as compared to Caucasian 

race),
13

 identifying this risk factor prior to successful 

LASIK is the most pivotal step for a refractive 

consultant working in this territory. 

 The study had included those post-LASIK subjects 

who had no symptoms pre-operatively but developed 

severe dry eyes after 1 month of myopic LASIK 

correction. Shoja
14

 and Nassaralla et al
15

 have found 

that even patients who were pre-operatively 

asymptomatic, may experience irritating dry eye 

symptoms in their follow-up period and severity is 

correlated with ablation depth. De Paiva et al reported 

that the relative risk (RR) of dryness per diopter of 

myopia was 0.88 and it also depends on the depth of 

ablation and combined ablation depth and flap creation 

(RR 1.01/µm).
16

 

 In this study, the procedure of myopic LASIK 

ablation was preceded by cutting a superior-hinged 

flap (a lamellar flap remained attached at the upper 

cornea) which might be considered as another factor 

for developing dry eyes. Donnenfeld
17

 and Feng et al
18

 

suggested that symptomatic post-LASIK dry eye may 

depend on hinge position as the hinge provides a 

preserved path for corneal nerves. Various trials 

supported the fact that superior-hinge flaps have a 

greater susceptibility of damaging corneal nerves as 

compared to nasal-hinge flaps, and can cause 

significant dry eyes in early post-LASIK period.
19, 20

 

 Although CsA is not the first choice among 

refractive specialists, it is usually reserved for 

unresponsive cases. Various clinical trials have 

favored the beneficial effects of topical CsA on 

LASIK induced dry eyes.
21,22 

In this study, patients 

experienced distressing symptoms of dry eye with 

OSDI scores of 54.25 (severe grade) and abnormal ST 

values of 5.2 mm and TBUT of 5.6 seconds. They 

were non-responsive to artificial tear therapy but after 

commencement of topical CsA OSDI scores improved 

to 21.05 (mild grade), ST and TBUT values increased 

to 9.8 mm and 8.9 seconds respectively with marked 

subjective improvement. Kanellopoulos has also 

evaluated the efficacy of topical CsA and reported that 

post-LASIK OSDI score was 52.51, ST value of 4.5 

mm and TBUT of 6.5 seconds which effectively 

changed to 23.03, 8.2 mm and 7.6 seconds 

respectively.
23

 The study published by Kang and 

Kim
21

 also proved the clinical efficacy of the drug in 

improving the dry eye parameters in patients of 

LASIK refractive surgery. Salib et al has observed that 

LASIK outcomes were more successful in topical CsA 
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treated group as compared to treatment with artificial 

tears.
24

 

 Mean BCVA showed significant change of Log 

MAR 0.12 at the end of treatment. Ursea and 

colleagues also supported the fact that visual recovery 

was hastened by using CsA 0.05% and majority of 

their patients attained the desired results.
25  

 
Limitation of our study was the small sample size 

and single center of study. 

 
CONCLUSION 

Topical CsA treatment regimen is a good option to 

treat dry eye symptoms in resistant cases and is an 

efficacious adjunct to conventional tear 

supplementation. 
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