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Abstract: Rebamipide is an antiulcer agent used to treat gastric ulcer and gastritis. Biological 

effects of rebamipide include cytoprotection, wound healing, and anti-inflammatory properties 

that are known to be universal for a variety of tissues in addition to gastrointestinal mucosa. 

The therapeutic effects of rebamipide eye drops are due to its ability to increase corneal and 

conjunctival mucin-like substances and improve corneal and conjunctival injury in vivo. In 

this paper, we report a case of Sjögren’s syndrome with complete disappearance of corneal 

erosion after administration of rebamipide eye drops. This was observed even though corneal 

erosion had not improved for 6 months after punctal occlusion surgery. The patient was a 

33-year-old female, diagnosed with Sjögren’s syndrome by a salivary gland biopsy. The corneal 

and conjunctival surfaces were filled with dense erosions, which did not improve with topical 

drugs. Punctal plugs were applied several times; however, the plugs were repeatedly shed. 

All four puncta of both eyelids were surgically occluded, and both corneal and conjunctival 

erosion was clearly improved. However, the erosion in the inferior cornea of both eyes had 

not improved for 6 months after surgery. We used the newly approved topical rebamipide for 

treatment of this patient. The corneal erosion gradually improved and completely disappeared 

4 weeks after administration of the drug. Dry eye sensation disappeared at the same time. 

Both membrane-associated mucin and secreted mucin in the ocular surface are thought to be 

essential for maintenance of the tear film. Induction of mucin from ocular surface epithelium 

could be an effective treatment in cases of dry eye caused by mucin deficiency. Through its 

various mechanisms, rebamipide improves ocular surface conditions. To our knowledge, this 

is the first clinical case report using rebamipide ophthalmic solution. This drug may provide a 

novel approach to treat drying diseases of the eye.
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Introduction
Dry eye disease is a multifocal disorder of tears and the ocular surface due to tear 

deficiency, excessive tear evaporation, and instability of tears.1 Tear-film instability 

is due to a disturbance in the ocular surface mucin leading to a dysfunction of mucin, 

resulting in dry eye. Mucins have several subtypes that are highly O-glycosylated 

glycoproteins with a high molecular weight. They are present on the apical surfaces 

of wet-surfaced epithelia, including the ocular surface, respiratory tract, esophagus, 

and gastrointestinal lining.

On the ocular surface, mucins are classified into two types. One is secreted mucin 

that is supplied from conjunctival goblet cells, and the other is membrane-associated 

mucin, which appears on the surface of the cornea and conjunctival epithelium.2 
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The roles of ocular surface mucin are to maintain tear film, 

lubricate the ocular surface, form the barrier function of the 

ocular surface, and remove pathogens.3–5

Rebamipide is an antiulcer agent used to treat gastric ulcer 

and gastritis since 1990 in Japan.6 Rebamipide has been shown to 

increase gastric endogenous prostaglandin E2 and I2, to promote 

gastric epithelial mucin,7,8 to behave as an oxygen–free radical 

scavenger,9,10 and to have other anti-inflammatory action.11–14 

Biological effects of rebamipide include cytoprotection, wound 

healing, and anti-inflammatory properties that are known to be 

universal for a variety of tissues in addition to gastrointestinal 

mucosa.14 The clinical effectiveness of rebamipide for treat-

ment of stomatitis,15 pulmonary,16 renal,17 and liver damage,18 

colitis,19 and corneal protection20 have been shown by both 

basic and clinical research.14 This drug also accelerates healing 

of experimental gastric ulcers in Mongolian gerbils infected 

with Helicobacter pylori by improving cell kinetics, reducing 

apoptosis, and reducing inflammation.21

The therapeutic effects of rebamipide are due to its ability 

to increase corneal and conjunctival mucin-like substances 

and improve corneal and conjunctival injury in vivo.20 It is 

known that rebamipide increases the mucin production in 

cultured conjunctival goblet cells22,23 and in corneal epithelial 

cells.24 These reports have indicated that rebamipide increases 

secretion of both membrane-associated and secreted-type 

mucins. Rebamipide eye drops (Mucosta ophthalmic suspen-

sion UD2%; Otsuka Pharmaceutical, Tokyo, Japan) for dry 

eye are being developed for approved use in the US. The drug 

has been approved in Japan since January 2012.

In this paper, we report a case of Sjögren’s syndrome with 

complete disappearance of corneal erosion after administra-

tion of rebamipide eye drops. This was observed even though 

corneal erosion had not improved for 6 months after punctal 

occlusion surgery.

Case presentation
The patient was a 33-year-old female, diagnosed with 

Sjögren’s syndrome at another hospital 5 years previously as 

a result of Schirmer’s I test and positive anti–SS-A antibody 

(138.5  U/mL), though with negative anti–SS-B antibody. 

She had no history of rheumatoid arthritis, systemic lupus 

erythematosus, scleroderma, or primary biliary cirrhosis. 

The corneal and conjunctival surfaces were filled with 

dense erosions, which did not improve with topical artificial 

tears, hyaluronic acid, or antibiotic ointment (Figure  1). 

Her best corrected visual acuity was 20/20  in the right 

eye and 20/60  in the left eye at first visit. Tear secretion 

was evaluated at 0 mm in the right eye and 2 mm in the 

left by Schirmer’s I test. Tear breakup time in both eyes was 

1–2  seconds. Punctal plugs were applied several times to 

improve this condition; however, the puncta gradually dilated 

and plugs were repeatedly shed. Because punctal occlusion by 

plugs was not effective, all four puncta of both eyelids were 

surgically occluded by using monopolar electrocautery. The 

lacrimal puncta had completely disappeared, and recanaliza-

tion of the lacrimal pathway had not occurred 6 months after 

surgery. The height of the tear meniscus had elevated, and 

both corneal and conjunctival erosion was clearly improved 

due to surgery. However, the erosion in the inferior cornea 

of both eyes had not improved 6  months after the opera-

tion in spite of using topical hyaluronic acid, ointment, and 

artificial tears (Figure  2). Tear breakup time was slightly 

Figure 1 Slit lamp with fluorescence at the patient’s first visit. 
Notes: Dense erosion of both cornea and conjunctival surfaces did not resolve with 
any topical drugs and punctal plugs. Tear meniscus height was very low and the tear 
breakup was 1–2 seconds because of ocular inflammation due to severe dry eye.

Figure 2 Slit lamp 6 months after surgical punctal occlusion. 
Notes: Tear meniscus height increased, and erosion on the ocular surface improved. 
However, erosion on the lower part of the cornea remained.
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prolonged to 3 seconds; however, it still remained outside 

of normal ranges. We used the newly approved topical 

rebamipide for treatment of this patient. The corneal erosion 

gradually improved and completely disappeared 4 weeks after 

administration of the drug. The tear breakup time in both 

eyes increased to 8–10 seconds, and was within a normal 

range (Figure 3). Dry eye sensation disappeared at the same 

time, and then her best corrected visual acuity improved to 

20/13 in both eyes.

Discussion
Argueso et al reported the tear fluid of patients with Sjögren’s 

syndrome reduced levels of goblet cell–specific mucin and 

levels of conjunctival mRNA.25 Both membrane-associated 

mucin and secreted mucin in the ocular surface are thought 

to be essential for maintenance of the tear film. Membrane-

associated mucin is necessary for the spread of the tear film. 

Secreted mucin cannot spread over the site in the absence 

of membrane-associated mucin, such as occurs at an ulcer 

site.26 Drying or keratinization of the corneal and conjunctival 

epithelium are induced in diseases of the ocular surface, and 

accompanied by alteration of mucin production via mRNA 

expression, distribution, and character. Goblet cells are lost at 

the end stage of these diseases when there is total loss of both 

types of mucins on the surface of the eye.25,27,28 Induction of 

mucin from ocular surface epithelium could be an effective 

treatment in cases of dry eye caused by mucin deficiency. 

There are reports that rebamipide increases secretion of both 

membrane-associated and secreted mucins.

Previous studies have demonstrated that rebamipide 

has various inflammation-inhibitory effects, including 

suppression of inflammatory cytokine production by 

monocytes,29 suppression of free-radical scavenging 

activity,10 and suppression of CD4 T cells and T
h
1 cytokines.30 

In addition, rebamipide activates genes encoding such angio-

genic growth factors as vascular endothelial growth factor 

and heparin-binding epidermal growth factor in cultured 

normal gastric mucosal cells, demonstrating a novel mecha-

nism for its ulcer-healing action.31–33 Oral administration of 

rebamipide also affects all B-cell functions, and suppresses 

systemic secretion of IgM and IgG1.30

Through its various mechanisms, rebamipide improves 

ocular surface conditions. Rebamipide eye drops immedi-

ately improved the patient’s persistent corneal erosion after 

administration. Rebamipide eye drops may have a different 

mechanism of action when compared to preexisting drugs. 

Oral administration of rebamipide increases saliva volume for 

a mouse model of Sjögren’s syndrome.30 Although tear secre-

tion didn’t increase in the same research, topical rebamipide 

may play an important role for the ocular surface of Sjögren’s 

syndrome through mucin production. To our knowledge, this 

is the first clinical case report using rebamipide ophthalmic 

solution. This drug may provide a novel approach to treat 

drying and keratinizing diseases of the eye.

Disclosure
The authors have no f inancial interest related to this 

manuscript.
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