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The use of anti-platelet agents, such as low-dose aspirin

(LDA) and clopidogrel, for primary and secondary pro-

phylaxis against cardiovascular and cerebrovascular dis-

ease is increasing in an aging society, especially in

developed countries. Moreover, since the benefits of dual

anti-platelet therapy (DAT) with LDA and clopidogrel

have been confirmed in the treatment or prevention of

cardiovascular and cerebrovascular disease, DAT, but not

monotherapy with LDA or clopidogrel, is often used in

complicated patients such as after drug-eluting stent

implantation, where DAT therapy is required for more than

6 months in order to avoid potentially catastrophic stent

thrombosis. The efficacy of DAT for patients with a past

history of cardiovascular events is well supported in the

medical literature.

The downside of DAT is foregut mucosal injury, which

affects almost all recipients, regardless of symptoms [1–3].

Thus, much attention has been focused on the prevention of

mucosal injury, which can manifest as severe gastrointes-

tinal hemorrhage or perforation. Accordingly, Tozawa

et al. [4] in this issue of Digestive Diseases and Sciences

demonstrated that in a randomized, double-blinded, pla-

cebo-controlled trial, rebamipide, a foregut mucosal pro-

tective agent widely used in Japan, significantly inhibited

gastric mucosal damage induced by LDA alone or by DAT

in healthy subjects.

The doses of anti-thrombotic agents are balanced

between their beneficial and their adverse gastrointestinal

effects, informed in part by their mechanisms of action.

LDA, a platelet cyclooxygenase-1 inhibitor, not only

injures the gastric mucosa, but also injures the esophageal

and small bowel mucosa, even with enteric-coated for-

mulations [2, 5]. The recommended doses of aspirin for the

prevention of cardiovascular and cerebrovascular disease

are 75–300 mg/day, though when benefits and adverse

risks are taken into account, the optimal dose of aspirin is

no more than 100 mg/day [6]. A gastric mucosal damage

score of[1 according to the modified Lanza criteria [7] is

observed in 93 % of healthy volunteers after administration

of LDA, irrespective of age and duration of therapy [2].

Nevertheless, although the detailed biological mechanism

of clopidogrel-induced mucosal damage is unclear, clopi-

dogrel is less likely than LDA to damage the foregut

mucosa, which belies the observation that clopidogrel often

causes massive gastrointestinal bleeding due to its potent

anti-platelet effects by the inhibition of the purinergic

P2Y12 receptor expressed on the platelet cell membrane

[8]. This observation is supported in a separate analysis, in

analyses divided modified Lanza scores into ulcer/erosion

and hemorrhage scores in subjects receiving monotherapy

with LDA or clopidogrel monotherapy, the former

increasing both scores, yet the latter increased the hemor-

rhage score more than the ulcer/erosion score [1]. Using

Cox proportional hazard regression analysis, monotherapy

of clopidogrel increases the risk of upper gastrointestinal

bleeding [hazard ratio 3.66; 95 % CI 2.96–4.51] [9] with

the incidence of recurrent bleeding in clopidogrel users

with a past history of bleeding from aspirin-induced ulcer

8.6 % (95 % CI 4.1–13.1 %) during 12 months of therapy

[10]. Since more than 10 % of clopidogrel users with a past

history of peptic ulcer experience recurrent ulceration [11],
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clopidogrel-induced gastric mucosal damage is a problem

to be reckoned with.

Risk factors of bleeding for LDA-induced gastric

mucosal damage include older age, concomitant treatment

with any kind of anti-coagulant therapy, nonsteroidal anti-

inflammatory drugs (NSAIDs)/LDA, H. pylori infection

and past history of peptic ulcer hemorrhage. Therefore,

patients treated with DAT have an increased risk of upper

gastrointestinal bleeding compared with patients treated

with monotherapy with LDA or with clopidogrel. DAT

induces gastric mucosal injury in more than 90 % of

young, healthy, Japanese H. pylori-negative volunteers

during 7 days of therapy [1]. Since the incidence and

severity of DAT-induced gastric mucosal damage and

bleeding have significant correlations with intragastric pH,

use of proton pump inhibitors (PPIs) or histamine-2

receptor antagonists (H2RA) is recommended to prevent

and to treat drug-induced gastric mucosal damage and

bleeding [12]. With clopidogrel and omeprazole cotherapy,

the rate of overt upper gastrointestinal bleeding is signifi-

cantly lower than with clopidogrel and placebo (HR 0.13,

95 % CI 0.03–0.56) [13]. In patients with a past history of

peptic ulcer hemorrhage, the incidence of recurrent

bleeding is 8.6 % (95 % CI 4.1–13.1 %) in clopidogrel

users over 12 months and 0.7 % (95 % CI 0–2.0 %) in

patients with LDA plus esomeprazole [10]. Moreover, co-

administration of rabeprazole 10 mg effectively prevents

DAT-induced gastric mucosal damage irrespective with H.

pylori infection [1]. Yet, it is difficult to prevent DAT-

induced gastric mucosal damage with standard-dose of PPI

in all patients, especially in CYP2C19 rapid metabolizers

[1]. Recently, the interaction between PPIs and clopidogrel

has attracted much attention due to a recommendation from

the US Food and Drug Administration (FDA) warning of

possible harmful drug–drug interactions in which the

therapeutic effects of clopidogrel are diminished by PPI

therapy [14]. Therefore, alternative prophylactic regimens

are desirable when clopidogrel is co-administered with

LDA and/or PPIs.

Rebamipide (2-(4-chlorobenzoylamino)-3-[2-(1H)-

quinolinon-4-yl]-propionic acid) is a major mucosal pro-

tective agent that defends the gastric mucosa from injury

by increasing gastric mucus production, by increasing

gastric mucosal blood flow, by stimulating the production

of endogenous prostaglandins, and by decreasing the pro-

duction of free oxyradicals. Of the biological activities of

rebamipide, an increase in gastric mucosal blood flow and

inhibition of lipid peroxidation mediated by oxygen radi-

cals and activated neutrophils are especially important for

the prevention of drug-induced gastric mucosal damage

[15]. Several reports are available regarding the use of

rebamipide in healthy subjects, patients and animal models

of NSAID and aspirin drug-induced gastric mucosal injury.

In an animal model, rebamipide prevented DAT-induced

gastric mucosal bleeding under conditions of acid secre-

tion, although the effect is less pronounced than that of

anti-secretory drugs [16]. In a randomized, double-blinded,

placebo-controlled, crossover study, rebamipide 300 mg

t.i.d. prevented LDA-induced gastric mucosal injury (i.e.,

erythema in the antrum) in healthy volunteers (p = 0.039)

[3]. Moreover, rebamipide not only prevented LDA and

NSAID-induced enteropathy, but also improved the nutri-

tional status of the study subjects [17]. Nonetheless, it is

unclear if rebamipide is useful for the prevention of gastric

mucosal injuries induced by concomitant use of LDA and

clopidogrel. Tozawa et al. [4] provide the first report of this

nature in which they studied the protective effect of reb-

amipide on LDA- or DAT-related gastric mucosal damage

using a randomized, double-blinded, placebo-controlled

study design. Although treatment with LDA or DAT sig-

nificantly aggravated gastric mucosal damage at day 14,

co-administration of rebamipide significantly reduced the

severity according to the modified Lanza score in subjects

receiving LDA monotherapy or DAT (p \ 0.05) [4]. Since

many patients undergoing treatment with monotherapy and

with DAT are asymptomatic [3], unexpected emergency

hospitalization due to bleeding and abdominal symptoms is

a serious problem in patients. In the Tozawa study, most

subjects were asymptomatic, with no correlation between

the gastrointestinal symptom rating scale and the modified

Lanza score [4] supporting this observation.

In conclusion, Tozawa et al. [4] clearly demonstrated

that rebamipide significantly inhibited gastric mucosal

damage induced by LDA alone or by DAT in healthy

subjects. These observations may suggest that rebamipide

is useful for the primary prevention of LDA-induced gas-

tric mucosal injury in low-risk subjects. Nevertheless, this

study has the following limitations: most subjects were H.

pylori-negative healthy volunteers and likely younger and

healthier than typical patients undergoing DAT. Further-

more, the sample size was small and the study period was

short in duration. Accordingly, this result should be con-

sidered preliminary, with further studies of a larger and

more realistic population with a longer duration of therapy

are required, incorporating a PPI arm so that rebamipide

therapy can be directly compared with the current standard-

of-care, PPI prophylaxis.
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