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Abstract  Original Research Article 
 

Dry eye is a multifactorial disease of the tears, due to tear deficiency or excessive evaporation. Recently, Rebamipide 

has been introduced in the market for the treatment of dry eye disease. It is an amino acid derivative of 2- (1H) - 

quinolone. Only a few studies are available pertaining to its efficacy on dry eye disease. The study was conducted to 

compare the efficacy of Rebamipide 2% and sodium carboxymethyl cellulose 1% in patients with dry eye disease. It 

was a single blinded, prospective, comparative study of 100 patients randomly divided into two groups of 50 patients 

each. Group-1 was given sodium carboxymethyl cellulose 1% and Group-2 was given rebamipide 2% as the treatment 

modality of choice, 4 times a day for 12 weeks. The efficacy and side effects of both the drugs were evaluated and 

compared in both the groups individually. Tests like Schirmer’s test, tear film break up time (TBUT) and tear film 

staining were employed to compare the efficacy of these drugs between the groups. There was a significant 

improvement in mean Schirmer’s test (p<0.001) and mean tear film break up time (TBUT) (p=0.008) and a significant 

reduction in staining scores in REB group as compared to CMC group. The REB group gave better results at the end 

of 12 weeks in improvement of multiple evaluating criteria as compared to CMC group i.e.1.82± 2.21 vs. 1.10 ± 1.92 

respectively and the difference was statistically significant (p=0.015). It was concluded that treatment with rebamipide 

and carboxymethyl cellulose lead to a generalized improvement in all the objective signs for assessment of dry eye 

disease. Both the drugs decreased the severity of dry eye disease. Also, the efficacy of rebamipide has been found to 

be better than carboxymethyl cellulose. 
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INTRODUCTION 

Dry eye is a multi-factorial disease of the tears 

and ocular surface that results in symptoms of 

discomfort, visual disturbance and tear film instability 

with potential damage to the ocular surface. It is 

accompanied by increased osmolarity of the tear film 

and inflammation of the ocular surface. It occurs either 

due to tear deficiency or excessive evaporation which 

causes damage to the inter-palpebral ocular surface. 

Ocular surface comprises the entire epithelial surface of 

the cornea, limbus and conjunctiva [1]. 

 

The symptoms of dry eye are foreign body 

sensation, ocular dryness, ocular grittiness, hyperemia, 

ocular irritation, burning, itching, photophobia, 

fluctuating or blurring of vision associated with redness 

of eyelids and conjunctiva. Signs include stringy 

mucus, particulate matter in the tear film, lusterless 

ocular surface, conjunctival xerosis, Bitot’s spots and 

filamentary keratitis [2]. 

 

The diagnosis of dry eye disease (DED) is 

made by combining information obtained from the 

proper clinical history, physical examination and 

performing diagnostic tests. In addition to the clinical 

history, use of a validated symptom questionnaire is 

helpful. A number of questionnaires are available for 

evaluation of various aspects of DED symptomatology, 

including severity, effect on daily activities, and quality 

of life. Physical examination includes visual acuity 

measurement, external examination, and slit-lamp 

biomicroscopy. Poor correlation between clinical signs 

and patient`s symptoms would require the use of 

multiple tests. Various tests for diagnosing dry eye, as 

per DEWS II report, are Tear film break up time 

(TBUT), Rose Bengal staining, Schirmer’s Test, 

lissamine green staining, Tear pH, Marginal Tear Strip 

Ophthalmology 
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Test, tear film osmolarity, tear lactoferrin, Tear 

lysozyme, ocular ferning and conjunctival impression 

cytology [3-9]. 

 

Though dry eyes cannot be cured, there are a 

number of steps that can be taken to treat dry eyes 

which may include artificial tear drops and ointments, 

temporary punctal occlusion, non-dissolving punctual 

plugs and punctal occlusion by cautery, lipiflow and 

other medications and nutrition. Many drugs have been 

used for the treatment of dry eye disease, but artificial 

tears like sodium carboxymethyl cellulose (CMC), 

hydroxypropyl methylcellulose and sodium hyaluronate 

are the most common ones. Recently, rebamipide 2% 

eye drops (REB), an amino acid derivative of 2- (1H)- 

quinolone, have been introduced in the market for the 

treatment of dry eye disease [10-13]. 

 

As prevalence of dry eye disease is increasing 

progressively worldwide, this study has been conducted 

in our institute to compare the efficacy of rebamipide 

2% and sodium carboxymethyl Cellulose 1% in Patients 

with dry eye disease. 

 

MATERIALS AND METHODS 

The present study was conducted in Regional 

Institute of Ophthalmology, Pt. B.D. Sharma PGIMS, 

Rohtak, India. It was a single blinded, prospective, 

comparative study including 100 patients of dry eyes 

diagnosed by questionnaire and ocular examination 

(Precorneal tear film, TBUT, Marginal tear strip test, 

Schirmer’s test, Rose Bengal staining and Lissamine 

green stain). These 100 patients were randomly divided 

into two groups using computer generated 

randomization table, each consisting of 50 patients. 

Group-1 was given Sodium carboxymethyl cellulose 

1% and Group-2 was given Rebamipide 2% as the 

treatment modality 4 times a day for 12 weeks. The 

efficacy and side effects of both the drugs were 

evaluated and compared in both the groups individually. 

Hundred consecutive individuals of either gender, 

between the ages of 30 to 70 years, diagnosed to have 

dry eyes were included. 

 

We have studied both the right and left eyes in 

all the patients. As the severity of dry eye was similar in 

both right and left eyes, therefore right eye observations 

were taken into consideration for the statistical analysis 

in our study. Ethical clearance was taken from 

institutional ethical committee. 

 

Exclusion criteria 

Patients with systemic or local ocular diseases 

known to cause dry eyes or ocular surface 

abnormalities, patients with history of chronic contact 

lens wear and history of ocular surgeries in the past 

were excluded. Also patients on local or systemic 

medications known to cause dry eyes or ocular surface 

disorders were excluded from the study. After taking 

written informed consent, detailed history including 

patient’s particulars, nature of presenting complaints 

and associated conditions were recorded. 

 

Questionnaire 

           A questionnaire of ocular symptoms 

pertaining to dry eye was used. It included the 

following questions [14,15].
 

 Do your eyes ever feel dry? 

 Do you ever feel a gritty or sandy sensation in your 

eyes? 

 Do your eyes ever have a burning sensation? 

 Do your eyes ever feel sticky? 

 Do your eyes ever feel watery? 

 Are your eyes ever red? 

 Do you notice crust or discharge on your lashes? 

 Do you find it difficult to open your eyes in the 

morning? 

 

Answers to these questions were recorded as 

rarely (at least once in 3–4 months), sometimes (once in 

2–4 weeks), often (at least once a week) or all the time. 

Presences of one or more symptoms often or all the 

time were taken as positive. 

 

Examination 

A brief general and systemic examination was 

carried out. Ocular examination included recording 

visual acuity with Snellen’s chart. Condition of lids, 

meibomian glands, conjunctival surface and corneal 

surface were noted. Detailed anterior segment 

examination was done under slit lamp. Detailed 

Posterior segment evaluation was done using direct and 

indirect ophthalmoscopic examination. For comparison 

purpose right eye of both the groups was taken for 

analysis. 

 

Tear film evaluation was done in the following order 

Pre-corneal tear film 

           It was observed for presence of debris 

(mucous/oil droplets/debris). 

 

Tear film break up time (TBUT)[3] 

No anesthesia was used. A dry fluorescein 

strip touched to the inferior fornix with the patient 

looking up. The cornea was scanned on slit lamp under 

low magnification using cobalt blue filter light. The 

patient was instructed to blink once or twice and then 

stare straight ahead without blinking. The time period 

for appearance of the first dry spot (small black spots 

within the blue-green field) since the last blink will be 

calculated as TBUT. Values <10 seconds was taken as 

abnormal (Photograph 1). 

 

Marginal Tear Strip Test [4] 

Patient was allowed normal blinking and after 

2-3 minutes, marginal tear strip, stainedwith fluorescein 

was observed under diffuse cobalt blue light of slit lamp 

and was graded asintact, scanty, markedly diminished 

or absent. Fluorescein staining of the cornea was noted 

for patterns such as fine punctate, coarse punctate or 
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diffuses. (Photograph 2). Fluorescein staining was also 

done to grade the severity of dry eye [16]. 

 

Rose Bengal Stain and Lissamine Green Stain [5, 6, 

17] 

A moistened strip of Rose Bengal dye, without 

anesthesia was applied in the inferior cul-de-sac. Van 

Bijsterveld scoring system was used to grade the 

staining of cornea and conjunctiva on a scale of 0-3 in 3 

areas: nasal conjunctiva, temporal conjunctiva, and 

cornea. Score of 0 was for absent staining, 1 for just 

present, 2 for moderate and 3 for gross staining [18]. 

With this system, the maximum possible score was 9 

and a score of more than 3 was considered positive for 

keratoconjunctivitis sicca. Lissamine Green staining 

was performed in a similar manner 30 minutes after 

Rose Bengal staining. (Photograph 3 & 4) 

 

Schirmer’s-1 test [12, 20] 

It was performed by placing a pre-cut strip of 

filter paper (Wattman41), of size 35X5mm, at the 

junction of medial 2/3 and lateral 1/3 of the inferior cul-

de-sac. Patient was instructed to blink normally and the 

amount of wetting of the paper strip after 5 minutes was 

measured. Wetting of ≤10 mm was taken as abnormal. 

(Photograph 5) 

 

Diagnosis of Dry Eye Disease 

Dry eye was defined as having one or more 

symptoms of dry eyes like ocular irritation, burning, 

itching, foreign body sensation, photophobia, blurring 

of vision associated with redness of eyelids and 

conjunctiva present often or all the time along with one 

or more positive clinical findings based on slit lamp 

examination and one or more positive clinical tests (tear 

film break up time of ≤10 seconds, Schirmer’s test 

score ≤ 10mm, Rose Bengal stain score of >3). 

Asymptomatic patients with positive clinical signs or 

tests were also being considered to have dry eye. 

 

In this study, follow up was done after every 4 

weeks for 12 weeks by evaluating symptoms, signs, 

testing and scoring in both the groups. A simple and 

effective objective criterion of confirming and grading 

dry eye based upon points scoring system derived from 

the results of various tear film tests was suggested by 

khurana et al. So grading was assessed by Khurana’s 

grading system [16].
 

 

Table-1: The severity of the dry eye was graded as per Khurana’s scoring system [16]  

Serial No. Tear function test Score 

0 1 2 3 

1 Tear film BUT(in sec) >10 6.1-10 3.1-6 0-3 

2 Marginal tear strip Intact Scanty Markedly 

diminished or 

discontinuous 

Absent 

3 Fluorescein staining Absent Fine 

punctate 

Coarse 

punctate 

Diffuse 

4 Schirmer’s 1 test (in mm /5min)  >10 5-10 3-4 0-2 

5 Rose  Bengal staining score 0-3 4-5 6-7 8-9 

6 Lissamine green Staining score  0-3 4-5 6-7 8-9 

 

Table-2: Khurana’s scoring system for severity of dry eye 

Grading criteria 

Total score Severity of dry eye 

0-1 No Dry eye 

2 Dry eye suspect 

3-8 Mild dry eye 

9-13 Moderate dry eye 

14-18 Severe dry eye 

 

Statistical Analysis was done through 

randomized controlled study. In case of qualitative 

measures Chi square test was applied and in case of 

quantitative measures t test was applied at the end of the 

study. 

 

RESULTS 

             In group-1 there were 70% males and 30% 

females and in group-2 there were 78% males and 22% 

females. 

The table 3 describes the total score and 

statistical significance amongst Group 1 and Group 2. 

The results have been depicted across time period of 12 

weeks at an interval of 4 weeks. Mean total score 

showed a significant improvement from their respective 

pretreatment levels to follow up after 4, 8 and 12 weeks 

in both the groups (Table 3).  
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Table-3: Change in mean total score of various clinical findings (Tear film BUT (in sec), Marginal tear strip, 

Schirmer’s 1 test etc. from pre-treatment values to follow up in Group 1 and 2 

Characteristic 

Total Scores of various clinical findings 

After 4 week After 8 weeks After 12 weeks 

Group 1 (n=50)       

Change from baseline -2.94 ± 1.44 -6.04 ± 1.98 -7.56 ± 2.84 

Significance p<0.001 p<0.001 p<0.001 

Group 2 (n=50)       

Change from baseline -4.51 ± 2.04 -7.48 ± 3.03 -8.90 ± 3.68 

Significance p<0.001 p<0.001 p<0.001 

 

On comparing the mean total score of various 

clinical findings across time period of 12 weeks at an 

interval of 4 weeks, it was observed that a significant 

improvement occurred in both the groups. After 12 

weeks the change in score was statistically significant in 

group 2 (Table 4). 

 

Table-4: Mean total score of various clinical findings during pre-treatment and on follow up in Group-1 & 

Group-2 

Characteristic 

Total score 

Group 1 (n=50) Group 2 (n=50) 
Significance 

(Group 1 vs Group 2) 

Mean ± S.D. Mean ± S.D.   

Pre-treatment 9.38± 3.86 10.00 ± 4.20 p=0.278 

After 4 weeks 6.44± 3.54 5.49 ± 3.13 p=0.046 

After 8 weeks 3.34± 2.84 2.52 ± 2.42 p=0.029 

After 12 weeks 1.92± 2.21 1.00 ± 0.92 P<0.001 

Significance p<0.001 p<0.001 - 

 

Table-5: Comparison of tear function test in group 1 and group 2 

Test Group I (CMC) Group II (PPM) Comparison 

 Pre-

treatment 

Post treatment 

after  12 weeks 

Signific

ance (p- 

value) 

Pre-

treatment 

Post treatment 

after  12 weeks 

Signific

ance (p- 

value) 

Group 1 

 versus 

Group 2 

Tear film 

Break Up 

Time (sec) 

7.77±1.74 13.66±1.66 P<0.001 7.52±1.74 14.29±1.68 P<0.001 P =0.008 

Mean 

Marginal 

Tear Strip 

score 

1.60±0.75 2.72±0.45 P<0.001 1.46±0.67 2.62±0.57 P<0.001 P=0.280 

Mean 

Fluorescein 

Staining 

score 

2.08±0.66 1.34±1.47 P<0.001 1.86±0.75 0.58±1.17 P<0.001 P<0.001 

Mean 

Schirmer’s 

test value 

(mm) 

4.42±2.47 10.52±3.03 P<0.001 4.64±2.59 13.08±3.94 P<0.001 P<0.001 

Mean Rose 

Bengal 

staining 

score 

5.84±1.76 2.06±1.69 P<0.001 6.07±2.09 0.86±1.50 P<0.001 P<0.001 

Mean 

Lissamine 

Green 

staining 

4.73±1.94 1.42±1.41 P<0.001 5.32±2.34 0.5±1.26 P<0.001 P<0.001 
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Photograph-1: Tear film break-up time 

 

 
Photograph-2: Marginal Tear Strip Staining 

 

 
Photograph-3: Rose Bengal Staining 

 

 
Photograph-4: Lissamine Green Staining 
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Photograph-5: Schirmer’s Test 

 

Intra-group and inter-group comparison of tear 

function test was done in two groups (Table 5). 

Statistical comparison of both the groups was found to 

be significant from their pre-treatment scores to follow 

up after 12 weeks (p<0.001) in all tear function tests.  

 

When the results were compared between the 

group-1 and group-2, it was observed that the patients 

in group-2 showed statistically significant more 

improvement than in group-1 (p<0.001) in all tear 

function test except TBUT and Mean marginal tear strip 

score. 

 

In the CMC group out of the 50 patients 

treated for 12 weeks, 27 patients had improved to 

having no dry eye, 10 patients had become dry eye 

suspect, 10 patients still had mild dry eye and 3 patients 

had moderate dry eye. 

 

Similarly in the REB group 34 patients had 

improved to having No dry eye, 10 patients had become 

Dry eye suspect, 4 patients still had mild dry eye and 2 

patients had moderate dry eye. No group had severe dry 

eye at the end of 12 week treatment period. 

 

Both the drugs i.e. 

Sodiumcarboxymethylcellulose 1% (CMC) and 

Rebamipide 2% (REB) were found to be safe and 

efficacious in patients suffering from dry eye disease 

(led to improvement in tear film stability, reduction in 

severity of disease).On comparing the response to the 

two drugs, Rebamipide 2% was found to be more 

efficacious than Sodiumcarboxymethylcellulose 1%. 

 

DISCUSSION 

The burden of DED will continue to increase, 

due to increased life expectancy, as well as projected 

population growth among the elderly. 

 

In our study the mean age of population was 

50.31 years (±11.24). In another study also DED was 

found to be a common disorder of eyes affecting a 

significant percentage of the population, especially 

those older than 50 years of age i.e. in the range of 5% 

to 30% [21]. However, Shah et al. have reported a 

younger age of onset
..
In a randomized clinical trial 

study conducted on 90 patients of dry eye syndrome the 

mean age reported by Shah et al. was 35.87 years 

(±7.95) in group-1 and 37.51years (±6.78).in group-2 

[22]. Middle-aged and older adults are the most 

commonly affected groups because of the high 

prevalence of contact lens usage, systemic drug effects, 

autoimmune diseases and refractive surgeries [23]. 

 

In our study the REB group gave better results 

at the end of 12 weeks in improvement of Schirmer`s 

score as compared to CMC group i.e 13.08±3.94 vs 

10.52±3.03 respectively and the difference was 

statistically significant (p<0.001). When Kinoshita et al. 

compared Rebamipide and Sodium hyaluronate in 188 

eyes they did not find any significant change in 

Schirmer’s scores after four weeks of treatment or 

LOCF [5]. In a study done by Sindhu et al. sixty 

patients were divided in two equal groups. Patients 

were stabilized initially for the period of 2 weeks with 

topical carboxymethyl cellulose (artificial tears) and 

then were divided in two groups. In first group, 

Loteprednol 0.5% was given along with artificial tears 

while in other group Artificial tears were given alone. 

On comparing these groups, statistically significant 

better response was observed with loteprednol along 

with artificial tears as compared to artificial tears alone 

in Schirmer’s scores [24]. 

 

In study conducted by Dipak B. Patel et al. 

was found that 2% Rebamipide ophthalmic solution 

was more efficient in improving both the subjective 

symptoms and objective signs of dry eye in comparison 

to the CMC group in this 8 week study. These findings 

showed that 2% Rebamipide is the more effective drug 

for dry eye. These results also correspond to our study 

[25]. 

 

In a multicenter, open-label, single-arm study, 

a total of 154 patients received 2% rebamipide four 

times per day for 52 weeks [26]. Lissamine green 

conjunctival staining, corneal fluorescein staining, 

TBUT and subjective symptoms improved significantly 

at week 2 compared with baseline, and further 

improvements were observed at every visit up to week 
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52. Topical rebamipide is also potentially effective in 

treating other ocular surface disorders such as short 

TBUT dry eye [27], lid wiper epitheliopathy [28], and 

alkali ocular damage [29,30]. Rebamipide has also 

proven to be effective at improving the ocular surface 

appearance and optical quality in patients with dry eye 

undergoing refractive surgery [31].    

 

In our study we found that treatment with 

CMC and REB showed statistically significant 

reduction in Lissamine staining score as early as 4 

weeks in both the groups which was continuous over a 

period of 12 weeks. Statistically significant better 

response was seen in group-2 as compared to group-1 

over a period of 12 weeks i.e. p<0.001. According to 

both studies done by Kinoshita et al, it was found that 

there was statistically significant difference between 

Lissamine green staining scores after 4 weeks of 

treatment with REB over Sodium hyaluronate and 

placebo [5, 12]. 

 

We observed in our study that both the groups 

were comparable regarding the baseline fluorescein 

staining scores. In REB group there occurred more 

improvement as compared to CMC in converting 

maximum number of eyes with fluorescein staining to 

absent staining by 12 weeks which was statistically 

significant (p<0.001). The two studies conducted by 

Kinoshita et al. observed that there was statistically 

significant difference between fluorescein staining 

scores after treatment with REB over placebo and 

Sodium hyaluronate for four weeks or last observation 

carried forward (LOCF) [5,12].
 

 

CONCLUSION 

Treatment with Rebamipide and CMC leads to 

a generalized improvement in all the objective signs for 

assessment of DED, namely, TBUT, Schirmer’s test 

score, Fluorescein staining score, Rose Bengal staining 

score, Lissamine green staining score and Marginal tear 

strip score. Thus, study indicates that both drugs used as 

part of the study were safe and effective but 

Rebapimide was more efficacious than CMC.  

 

Abbreviations-: REB – Rebamipide, CMC - 

Carboxymethyl Cellulose, TBUT– Tear Film Breakup 

Time, DED – Dry Eye Disease 
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