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Abstract

AIM: To investigate prescribing pattern in low-dose
aspirin users and physician awareness of preventing as-
pirin-induced gastrointestinal (GI) injury with combined
protective medications.

METHODS: A retrospective drug utilization study was
conducted in the 2nd Affiliated Hospital, School of
Medicine, Zhejiang University. The hospital has 2300
beds and 2.5 million outpatient visits annually. Data
mining was performed on all aspirin prescriptions for
outpatients and emergency patients admitted in 2011.
Concomitant use of proton-pump inhibitors (PPIs),
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histamine 2-receptor antagonists (H2RA) and muco-
protective drugs (MPs) were analyzed. A defined daily
dose (DDD) methodology was applied to each MP. A
further investigation was performed in aspirin users on
combination use of GI injurious medicines [non-steoid
anti-inflammatory drugs (NSAIDs), corticosteroids and
clopidogrel and warfarin] or intestinal protective drugs
(misoprostol, rebamipide, teprenone and gefarnate).
Data of major bleeding episodes were derived from
medical records and adverse drug reaction monitoring
records. The annual incidence of major GI bleeding due
to low-dose aspirin was estimated for outpatients.

RESULTS: Prescriptions for aspirin users receiving PPIs,
H2RA and MPs (n = 1039) accounted for only 3.46%
of total aspirin prescriptions (7 = 30 015). The ratios of
coadministration of aspirin/PPI, aspirin/H2RA, aspirin/
MP and aspirin/PPI/MP to the total aspirin prescriptions
were 2.82%, 0.12%, 0.40% and 0.12%, respectively.
No statistically significant difference was observed in
age between patients not receiving any GI protective
medications and patients receiving PPIs, H2RA or MPs.
The combined medication of aspirin and PPI was used
more frequently than that of aspirin and MPs (2.82% vs
0.40%, P < 0.05) and aspirin/H2RA (2.82% vs 0.12%,
P < 0.05). The values of DDDs of MPs in descending
order were as follows: gefarnate, hydrotalcite > tepre-
none > sucralfate oral suspension > L-glutamine and
sodium gualenate granules > rebamipide > sucralfate
chewable tablets. The ratio of MP plus aspirin pre-
scriptions to the total MP prescriptions was as follows:
rebamipide (0.47%), teprenone (0.91%), L-glutamine
and sodium gualenate granules (0.92%), gefarnate
(0.31%), hydrotalcite (1.00%) and sucralfate oral sus-
pension (0.13%). Percentages of prescriptions contain-
ing aspirin and intestinal protective drugs among the
total aspirin prescriptions were: rebamipide (0.010%),
PPI/rebamipide (0.027%), teprenone (0.11%), PPI/te-
prenone (0.037%), gefarnate (0.017%), and PPI/gefar-
nate (0.013%). No prescriptions were found containing
coadministration of aspirin and other NSAIDs. Among
the 3196 prescriptions containing aspirin/clopidogrel,
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3088 (96.6%) prescriptions did not contain any GI pro-
tective medicines. Of the 389 prescriptions containing
aspirin/corticosteroids, 236 (60.7%) contained no GI
protective medicines. None of the prescriptions us-
ing aspirin/warfarin (7 = 22) contained GI protective
medicines. Thirty-five patients were admitted to this
hospital in 2011 because of acute hemorrhage of upper
digestive tract induced by low-dose aspirin. The annual
incidence rates of major GI bleeding were estimated at
0.25% for outpatients taking aspirin and 0.5% for out-
patients taking aspirin/warfarin, respectively.

CONCLUSION: The prescribing pattern of low-dose as-
pirin revealed a poor awareness of preventing GI injury
with combined protective medications. Actions should
be taken to address this issue.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

We read with great interest in the study by Mizukami ef a/",
who evaluated the influence of taking low-dose aspirin
for 4 wk on small intestinal injury and examined the
preventive effect of rebamipide. The results showed that
long-term aspirin induced small bowl damage (7 cases
with a mucosal break at 4 wk on the ileum and 1 on the
jejunum at 4 wk among 11 healthy subjects) and rebamip-
ide significantly prevented this damage, and it may be a
candidate drug for treating aspirin-induced small bowel
complications.

Long-term low-dose aspirin (75-325 mg) has been
increasingly prescribed to eldetly patients for primary and
secondary prevention of cardiovascular and cerebral dis-
cases. Nonetheless, aspirin’s efficacy in such disease pre-
vention is limited by the risk of gastrointestinal (GI) in-
jury. Aspirin treatment can increase the GI risk by 2-fold
in middle-aged patients without a prior history of peptic
ulcer and without using concomitant drugsm. Compared
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with low-dose aspirin monotherapy, the risk of upper GI
injury increased when low-dose aspirin was used in com-
bination with clopidogtel [relative risk (RR), 2.08], oral
anticoagulants (RR, 2.00), nonsteroidal antiinflammatory
drugs INSAIDs) (RR, 2.63), or high-dose oral corticoste-
roids (RR, 4.43)". While the aspect on preventing upper
GI complications induced by aspirin” was emphasized,
the study by Mizukami ¢z 2/" has reminded us of attach-
ing equal importance to prevention of small bowel injury.
We have investigated the status of prescribing pattern of
low-dose aspirin in an attempt to recommend the use of
combined therapy of proton-pump inhibitors (PPIs), his-
tamine 2-receptor antagonists (H2RA) or mucoprotective
drugs (MPs) to prevent aspirin-induced GI injuries. We
would discuss and share our perspectives below.

MATERIALS AND METHODS

The prescribing pattern of low-dose aspirin was investi-
gated from the perspective of concomitant use of PPlIs,
H2RA or MPs in the 2nd Affiliated Hospital, School of
Medicine, Zhejiang University. The hospital has 2300
beds and 2.5 million outpatient visits annually. Prescrip-
tion data was obtained from the hospital information
system and processed with Visual FoxPro 9.0. Statistical
analysis was performed on the number of prescriptions
with aspirin, aspirin/PPI, aspirin/H2RA, aspitin/MP,
aspitin/PPI/MP and aspirin/ H2RA/MP for outpatients
and emergency patients admitted in 2011.

Oral PPIs included omeprazole (or magnesium salt),
pantoprazole (or sodium salt), rabeprazole, lansoprazole
and esomeprazole magnesium. Intravenous PPIs included
omeprazole sodium, pantoprazole sodium and esomepra-
zole sodium. MPs included teprenone, L-glutamine and
sodium gualenate granules (Marzulene-S®), misoprostol,
rebamipide, gefarnate, sucralfate oral suspension, hydro-
talcite and sucralfate chewable tablets.

Annual amount of each MP consumed was calcula-
ted. A defined daily dose (DDD) methodology was ap-
pliedlsj. The DDD value of each MP was detived from
its package insert. DDDs and daily expenditure were esti-
mated using the following equations:

DDDs = Total dosage (amount of drug consumed)/
DDD

Daily expenditure = Overall expenditure/DDDs

A further investigation was performed in aspirin users
taking GI injurious medicines (NSAIDs, corticosteroids,
clopidogrel and warfarin) or intestinal protective drugs
(misoprostol, rebamipide, teprenone and gefarnate) which
prevented small bowel injury induced by low-dose aspi-
tin or other NSAIDs in human'""? or rats"'¥. Data of
major bleeding episodes were derived from the medical
records and adverse drug reaction monitoring records.
The annual incidence of major GI bleeding due to low-
dose aspirin was estimated for outpatients.

Age differences between patient groups were tested
using Student’s 7 test. ;52 test was used for comparisons
of ratios of prescriptions with combined aspirin and
other drugs to the total aspirin prescriptions. Difference
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was considered statistically significant at P < 0.05 for all
analyses.

RESULTS

Prescriptions for aspirin users receiving PPIs, H2RA and
MPs (7 = 1039) only accounted for 3.46% of total aspirin
prescriptions (#z = 30 015). Among 1039 patients, there
were 924 (88.5%) patients on 100 mg aspirin, 108 (10.8%)
patients on 200 mg aspirin and 7 (0.7%) patients on 300
mg aspirin. No statistically significant difference in age
was observed between patients not receiving any GI pro-
tective medications (7 = 28 976, aged 63.3 £ 12.4 years)
and patients receiving PPIs, H2RA or MPs (» = 1039,
61.8 £ 17.9 year) (P > 0.05).

Coadministration of aspirin/PPI, aspirin/H2RA, as-
pitin/MP and aspirin/PPI/MP accounted for 2.82%,
0.12%, 0.40% and 0.12%, respectively of the total aspirin
prescriptions (Table 1). Combined use of aspirin/PPI
was more frequent than that of aspirin/MP (2.82% s
0.40%, P < 0.05) and aspirin/H2RA (2.82% »s 0.12%, P
< 0.05). Combined therapy of aspirin and two MPs was
not found among the prescriptions.

Prescriptions with combination use of pantoprazole,
esomeprazole and rabeprazole accounted for 82.6% of
all prescriptions containing aspirin/oral PPIs. Omepra-
zole only accounted for 17.1%.

Pharmacoeconomic indices of MPs for outpatients
are listed in Table 2. The values of DDDs of MPs in
descending order were as follows: gefarnate, hydrotalcite
> teprenone > sucralfate oral suspension > L-glutamine
and sodium gualenate granules > rebamipide > sucralfate
chewable tablets.

The total dosage (amount of drug consumed) of miso-
prostol in 2011 was 564.6 mg. However, misoprostol was
prescribed for termination of early pregnancy in combi-
nation with mifepristone instead of indication for reduc-
ing the risk of NSAIDs-induced GI injury. No combined
use of misoprostol and aspirin was found among the
prescriptions.

The ratio of amount of MP comedicated with aspirin
to total amount of MP consumed in 2011 was 0.47%
(rebamipide), 0.91% (teprenone), 0.92% (marzulene-S ),
0.31% (gefarnate), 1.00% (hydrotalcite ) and 0.13% (su-
cralfate oral suspension), respectively.

Percentages of precriptions containing aspitin and in-
testinal protective drugs to the total aspirin presctiptions
were: aspirin/rebamipide (z = 3, 0.010%), aspitin/PPI/
rebamipide (2 = 5, 0.027%); aspitin/teprenone (7 = 33,
0.11%), aspirin/PPI/teprenone (z = 11, 0.037%), aspi-
tin/gefarnate (n = 5, 0.017%), and aspitin/PPI/gefarnate
(n =4, 0.013%).

No prescriptions were found containing coadmin-
istration of low-dose aspirin and other NSAIDs. There
were 3196 prescriptions with concomitant use of aspi-
rin/clopidogrel in 2011. However, only 108 (3.4%) pre-
scriptions contained aspirin/clopidogrel/PPI (z = 101),
aspirin/clopidogrel/MP (# = 4) and aspitin/ clopidogrel/
PPI/MP (» = 3). None of 3088 (96.6%) prescriptions
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Table 1 Concomitant use of proton-pump inhibitors, H2-

receptor antagonists or mucoprotective drugs in patients tak-
ing low-dose aspirin

Drug name Number of  Percentage of prescriptions
prescriptions with combination therapy to
total aspirin prescriptions (%)

H2RA 36 0.12*

Oral PPIs 708 2.36
Pantoprazole 342 114
Esomeprazole 157 0.52
Omeprazole 121 0.40
Rabeprazole 85 0.28
Lansoprazole 3 0.01

iv. PPIs 139 0.46
Pantoprazole sodium 132 0.44
Omeprazole sodium 7 0.02

MPs 120 0.40°
Hydrotalcite 43 0.14
Teprenone 65 0.11
Marzulene-S 25 0.083
Sucralfate 11 0.037
Gefarnate 5 0.017
Rebamipide 3 0.010
Misoprostol 0 0

PPI/MPs 36 0.12
Teprenone 11 0.037
Hydrotalcite 9 0.030
Rebamipide 5 0.017
Marzulene-S 4 0.013
Gefarnate 4 0.013
Sucralfate 3 0.010
Misoprostol 0 0

P < 0.05 vs oral proton-pump inhibitors (PPls) plus i.v. PPIs; P < 0.05 vs
oral PPIs plus i.v. PPIs. MPs: Mucoprotective drugs; H2RA: H2-receptor
antagonists.

Table 2 Pharmacoeconomic indices of mucoprotective drugs
for outpatients in 2011

Drug name Total DDD DDDs Overall Daily
dose expenditure expenditure
(2) (2) (CNY) (CNY)
Gefarnate 14252 015 95013 312 000 3.3
Hydrotalcite 282842 3 94 280 557 000 74
chewable tablet
Teprenone 11345 015 75633 380 000 5.0
Sucralfate oral 459648 8 57 456 444 000 7.7
suspension
Marzulene-S 89880 2 44 940 250 000 5.6
Rebamipide 11195 03 37316 214 000 58
Sucralfate 13950 4 3488 3600 1.0
chewable tablet

MPs: Mucoprotective drugs; DDD: Defined daily dose; CNY: China Yuan.

contained any GI protective medications. PPIs coadmin-
istered with aspirin and clopidogrel included: oral panto-
prazole (# = 58), esomeprazole (# = 32), i.v. pantoprazole
(n = 9) and rabeprazole (# = 2). No prescriptions were
found containing aspitin/clopidogrel/ omeprazole.
There were 389 prescriptions with concomitant use
of aspirin/corticosteroids (prednisone, methylprediso-
lone and dexamethasone) in 2011. However, only 153
(39.3%) prescriptions contained aspirin/corticosteroid/
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PPI (» = 148), aspitin/ corticosteroid/MP (# = 4) and as-
pitin/corticosteroid/PPI/MP (# = 1). Two hundred and
thirty-six prescriptions (60.7%) did not contain any GI
protective medications.

There were 22 prescriptions with concomitant use of
aspirin/watfarin in 2011. Again, none of these presctip-
tions contained GI protective medications.

There were 35 patients admitted to this hospital be-
cause of acute hemorrhage of upper digestive tract in-
duced by low-dose aspirin in 2011. The annual incidence
rates of major GI bleeding were estimated at 0.25% for
outpatients on aspirin and 0.5% for outpatients on aspi-
rin/warfatin, respectively. For example, an 81-year-old
male patient with coronary artery disease treated by per-
cutaneous coronary interventions and arterial embolism
of lower limb, received aspirin (100 mg, q.d.), warfarin (3
mg, q.d.), clopidogrel (75 mg, q.d.) and beraprost sodium
(20 pg, tid.) but without concomitant use of any PPls
or MPs. Two weeks later he was sent to the Emergency
Center because of GI hemorrhage. Aspirin therapy was
stopped and the patient was treated with i.v. pantopra-
zole. Five days later, he was discharged and continued to
take oral pantoprazole (40 mg, q.d.) and rebamipide (0.1 g,
t.id.) plus warfarin and clopidogrel. No adverse GI event
was observed.

DISCUSSION

Yamamoto ¢ al” examined the effects of gastroprotec-
tive drugs on aspirin-related gastroduodenal toxicity in
530 patients who had taken low-dose aspitin for 1 mo or
more. Use of a PPI alone was significantly more protec-
tive against bleeding (9.3% »s 2.1%, P < 0.01) and muco-
sal injury (49.1% »s 18.6%, P < 0.01) than non-use of any
gastroprotective medicine. Among the background char-
acteristics, such as Helicobacter pylori infection, concomi-
tant use of anticoagulants, anti-platelet agents, NSAIDs
and PPI, a bleeding history, age and gender, only the
co-administration of a PPI was found significantly as-
sociated with reduced bleeding events. Patients taking
any medicine PPI, H2RA, MP, PPI (or H2RA) plus MP
showed significantly better outcomes with respect to mu-
cosal injury as compared with the patients not receiving
any gastroprotective medication.

Our study indicated that only 3.46% of the patients
taking low-dose aspirin received concurrent therapy of
PPI, H2RA and MPs. Thus it is imperative to enhance
the awareness of preventing GI injury induced by low-
dose aspirin among both physicians and patients.

The combined therapy of aspirin and PPI was more
frequently used than that of aspirin and MPs (2.82% us
0.40%, P < 0.05) and aspirin/H2RA (2.82% »s 0.12%,
P < 0.05) in this hospital and it may be due to the more
potent effects of PPIs in prevention of NSAIDS-related
GI injuries“sj. However, Nema ¢ al” observed that the
healing rate of gastroduodenal ulcers during continuous
use of low-dose aspirin was higher than 80% in both the
PPI group and the H2RA group, with no significant dif-
ference between the two groups. Nakashima ef al" con-
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cluded that H2RA may be the most beneficial drug for
both the prevention and treatment of low-dose aspirin-
induced peptic ulcers, in which it has the similar anti-ul-
cer effects to PPIs, but with lower cost and fewer adverse
effects as compared with PPIs and prostaglandins.

Concomitant use of NSAIDs, corticosteroids, clopido-
grel or anticoagulants increases GI risk further in patients
on low-dose aspirinlz’“. A meta-analysis by Lanas ez al
showed that the risk for GI bleeding in aspirin users in-
creased with concomitant use of clopidogrel and antico-
agulant therapies, but decreased in patients who took
PPIs. Astoundingly, our investigation showed that 96.6%
of patients on aspirin plus clopidogrel, 60.7% of patients
on aspirin plus oral corticosteroids and 100% of patients
on aspirin plus warfarin did not receive any GI protective
medications.

The anti-platelet effect of clopidogrel was activated
by biotransformation »ia CYP2C19 and CYP3A4. Differ-
ent PPIs have different effects on CYP2C19. It has been
generally acknowledged that drug interaction between
omeprazole and clopidogrel was of clinically significance
and can reduce the efficacy of clopidogrelm. Pantopra-
zole, esomeprazole and rabeprazole were alternatives' " .
Coadministration of aspirin, clopidogrel and omeprazole
was not observed in this study, indicating that this hospi-
tal is good at clopidogrel therapy management.

DDDs values of seven mucoprotective drugs were
compared. Gefarnate’s DDDs ranked first and this result
may be associated with its relatively low price. Teprenone’s
DDDs ranked second. Murakami e @/ concluded that
the effects of teprenone on aspirin-induced gastric ulcers
in rats were more potent and more definite than those
of gefarnate. Fang ¢ a/'" reported that teprenone (15.63
mg/kg daily) and gefarnate (31.25 mg/kg daily) can exert
protective effects against the intestinal injury induced by
NSAIDs in rats. Niwa ¢ @/ found that teprenone (300
mg/d) reduced diclofenac-induced gastric and small in-
testinal injuries in 10 healthy volunteers (P < 0.05). Shio-
tani ef al™ reported that 1 wk administration of low-dose
aspirin to 20 healthy volunteers was associated with vis-
ible small bowel damage in the majority of users whereas
teprenone (150 mg/d) could not prevent aspitin-induced
small bowel injury. The inconsistent findings about the
preventive effects of teprenone against small intestinal
injury may be associated with the dosage of teprenone,
sample size of clinical trials and species differences. Al-
though gefarnate used 50 mg twice daily was inferior to
lansoprazole at 15 mg daily in reducing the risk of gastric
or duodenal ulcer recurrence in patients with a definite
history of gastric or duodenal ulcers who required long-
term low-dose aspirin therapymj, the proven effects of
gefarnate in prevention of small intestinal injury induced
by NSAIDs in rats provoked further investigations on
whether gefarnate could prevent small intestinal injury in
aspirin users.

Sucralfate is proved to have protective effects against
NSAID-associated ulcer due to the enhanced prostaglan-
din synthesis, increased mucus secretion, suppression
of pro-inflammatory cytokines such as tumor necrosis
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factor-oo (INF-q), and induction of constitutive nitric
oxide synthase as well as its antioxidant capabilitylm.
Although it had the lowest daily expenditure, sucralfate
chewable tablets had the lowest DDDs value. The DDDs
value of sucralfate oral suspension was 16 times more
than that of sucralfate chewable tablets, although oral
suspension had a higher daily expenditure than chew-
able tablets. In this investigation, we observed that some
patients swallowed the chewable tablets directly without
chewing, and this implies that sucralfate suspension has a
better medication compliance than chewable tablets.

Misoprostol exerts a protective effect on the gastroin-
testinal mucosa by increasing mucus and bicarbonate ion
secretion as well as mucosal blood flow. In addition, it in-
hibits acid secretion. Watanabe ef a/” reported that miso-
prostol 200 pg 4 times a day could effectively prevent
aspirin-induced small intestinal injuries. However, drug
compliance of misoprostol was not good due to its side
effects and dosing frequency. In clinical trials, misopro-
stol-induced diarrhoea occurred in approximately one-
tenth of the patients despite that it was usually mild and
self-limiting. Donnelly ez al” conducted a double-blind
placebo-controlled parallel group endoscopic study in 32
healthy volunteers over 28 d and concluded that low-dose
misoprostol 100 g daily can prevent the gastric mucosal
injury induced by aspirin 300 mg daily without causing
identifiable adverse effects. However, many physicians
seem unaware of misoprostol use at such a low-dose. Off-
label use of misoprostol (Cytotec®, Piramal Healthcatre
Ltd., United Kingdom) is very common in China. In this
investigation, all of Cytotec® was presctibed for termina-
tion of eatly pregnancy in combination with mifepris-
tone. Thus misoprostol was eliminated by the Drug and
Therapeutics Committee of this hospital in September
2011.

Rebamipide provides mucoprotective effect by induc-
ing the production of intracellular prostaglandins and
epidermal growth factor, improving blood flow, sup-
pressing increases in permeability, scavenging free radicals
and exerting anti-infammatory effect'. Yamamoto e a/”
reported that in the patients taking rebamipide concomi-
tantly with PPIs, aspirin-induced gastroduodenal mucosal
injuries occurred less frequently than in those taking PPIs
plus MPs other than rebamipide (14.8% »s 38.1%, P <
0.01). From this viewpoint, rebamipide had an obvious
advantage over other MPs. Mizukami ¢z a/" proved that
rebamipide could prevent effectively aspirin-induced small
bowel injury. If the exciting finding of this research can
be applied to routine clinical practices, good clinical out-
comes would be anticipated in patients taking low-dose
aspirin.

Our investigation indicated a 0.25% incidence of up-
per GI bleeding in the low-dose aspirin users, a value
nearly four times that of the documented baseline rate of
0.06% noted for the general population without medica-
tions or conditions predisposing to bleeding”™, suggest-
ing that low-dose aspitin users did have a relative higher
risk of Gl injury.

Physician education and computer alert were proved
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to improve targeted use of gastroprotection among NSA-
ID users””. The poor awareness of preventing aspirin-
induced GI injury with combined protective medications
has attracted the attention of the Drug and Therapeutics
Committee of this hospital. Actions to address this is-
sue include academic lectures and computer alert to en-
courage prescriptions of GI protecting agents, a multi-
disciplinary team building and initiation of risk-benefit
long-term study on the association between increase in
expenditure of GI protecting agents and outcomes such
as significant reduction in hospital admissions/stays re-
lated to GI bleeding.

In conclusion, the study of Mizukami ez al" inspired
us to perform this retrospective drug utilization study
on the prescribing pattern of low-dose aspirin from the
perspective of combined therapy in a large university
teaching hospital in China. The results of our survey
indicated the poor awareness of preventing gastric and
small intestinal injury in patients taking low-dose aspirin
with combined protective medications. Good clinical out-
comes would be anticipated in aspirin users, especially in
patients with a high risk of GI injury, given that the im-
portance of administration of gastroduodenal protective
PPIs and intestinal protective rebamipide as well as other
GI mucoprotectives is being recognized.

COMMENTS

Background

Low-dose aspirin is currently recommended for the secondary prevention of
cardiovascular and cerebral diseases. However, gastroduodenal mucosal injury
may be induced by aspirin and concomitant use of non-steoid anti-inflammatory
drugs, corticosteroids, clopidogrel or anticoagulants further increases gastroin-
testinal (GI) risk in patients taking low-dose aspirin. Concomitant use of proton-
pump inhibitors (PPIs), histamine 2-receptor antagonists (H2RA) and mucopro-
tective drugs (MPs) with aspirin can help prevent Gl injuries. Recently, aspirin-
induced small bowel injuries have attracted clinical attention and preventive
effects of some MPs have been observed. This may enhance the awareness
of preventing aspirin-induced Gl injury with combined protective medication in
clinical practice.

Research frontiers

A retrospective drug utilization study on prescribing pattern of low-dose aspirin
from the perspective of combination therapy was conducted in a large university
teaching hospital of China. Clinical awareness of preventing aspirin-induced Gl
injury with combined protective medications was evaluated systematically.
Innovations and breakthroughs

The ratio of prescriptions for aspirin users receiving PPls, H2RA and MPs to the
total aspirin prescriptions was revealed for the first time. The survey indicated a
poor awareness of preventing gastric and small intestinal injury in patients tak-
ing low-dose aspirin with combined protective medications. Combined use of Gl
injurious medicines or intestinal protective drugs in aspirin users was investigat-
ed. The annual incidence of major Gl bleeding due to low-dose aspirin was also
estimated in the outpatients admitted to the the hospital in 2011. Additionally,
a defined daily dose (DDD) methodology was applied to study the prescription
pattern.

Applications

The findings of the study will enhance the awareness of preventing aspirin-
induced Gl injury with combined protective medications from physicians,
pharmacists and nurses. Good clinical outcomes would be anticipated in aspirin
users, especially in patients with a high risk of Gl injury, as the importance of
gastroduodenal protective PPIs and intestinal protective rebamipide as well
as other MPs is being recognized. Actions should be taken such as encourag-
ing prescription of Gl protective agents, building a multi-disciplinary team and
initiating a risk-benefit long-term study on the association between increase in
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expenditure of Gl protective agents and outcomes such as significant reduction
in hospital admissions/stays related to Gl bleeding.

Terminology

The DDD, a statistical measure of drug consumption, is the assumed average
maintenance dose per day for a drug used for its main indication in adults.
DDDs value is determined by the formula: DDDs = annual consumption of a
drug/drug DDD value. Higher DDDs value means that the drug is prescribed
more frequently. Drug utilization studies aim to evaluate the factors related to
the prescription, dispensation, administration and intake of medicines and its
associated events (either beneficial or adverse).

Peer review

This is a very relevant piece of work summarizing the prescription pattern of
low-dose aspirin. Combination use of Gl injurious medicines or intestinal pro-
tective drugs in aspirin users was also investigated. Based on retrospective
data obtained from large number of patients in China, the authors conclude
that there is a need for increasing the awareness of preventing aspirin-induced
Gl injury by concomitant use of gastroduodenal or small intestinal protective
agents. The manuscript is very well written, very interesting for the readers.
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