
ORIGINAL ARTICLE—ALIMENTARY TRACT

Association between adherence to evidence-based guidelines
for the prescription of non-steroidal anti-inflammatory drugs
and the incidence of gastric mucosal lesions in Japanese patients

Hidetaka Tsumura • Tsuyoshi Fujita • Isamu Tamura • Yoshinori Morita •

Masaru Yoshida • Takashi Toyonaga • Hidekazu Mukai • Hideto Inokuchi •

Hiromu Kutsumi • Takeshi Azuma

Received: 9 September 2009 / Accepted: 14 March 2010 / Published online: 25 May 2010

� Springer 2010

Abstract

Objective Recently, guidelines for the treatment and

prevention of ulcers induced by non-steroidal anti-inflam-

matory drugs (NSAIDs) were established. This study

investigated the association between the current adherence

to the guidelines and the incidence of gastric mucosal

lesions caused by NSAIDs.

Methods This study included 254 NSAIDs users (128

regular and 126 on-demand users) who had undergone

upper gastrointestinal endoscopy. The patients were char-

acterized as high risk based on the following: age 65 years

or older, history of peptic ulcers, concurrent use of corti-

costeroids or anticoagulants, and high-dose NSAIDs use.

Adherence was defined as the prescription of NSAIDs with

proton pump inhibitors, prostaglandin analogues, or high-

dose histamine 2 receptor antagonists in high-risk NSAIDs

user. The severity of gastric mucosal lesions was evaluated

using the modified LANZA score (MLS).

Results Seventy-nine (61.7%) of the regular NSAIDs

users and 65 (51.6%) of the on-demand NSAIDs users met

our definition of high-risk patients. Adherence in the

regular NSAIDs users and on-demand NSAIDs users was

25 (31.7%) and 16 (24.6%), respectively. The incidence of

gastric mucosal lesions (MLS 3 1) was significantly higher

in the nonadherence group than in the adherence group for

both regular NSAIDs users (59.3 vs. 28.0%, P = 0.01) and

on-demand NSAIDs users (63.3 vs. 25.0%, P = 0.01).

Gastric ulcers in the regular NSAIDs users were more

frequently observed in the nonadherence group than in the

adherence group (29.6 vs. 4.0%, P \ 0.01).

Conclusion Nonadherence was associated with a high

prevalence of NSAIDs-induced gastric mucosal lesions.

Keywords NSAIDs-guideline � Gastric mucosal lesions �
Adherence

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are some

of the most frequently prescribed drugs [1]. It was reported

that gastroduodenal mucosal damage can be seen on

endoscopy in 20–40% of people who take NSAIDs [2]. In

the US, it is estimated that 100000 or more people per year

are admitted to the hospital because of gastric mucosal

lesions caused by NSAIDs, with 15000 or more cases

resulting in mortality [3]. A survey by the Japan Rheumatic

Foundation demonstrated that 15% of NSAIDs-using

rheumatoid patients had some sort of upper gastrointestinal

mucosal injury [4]. In a large meta-analysis, the overall

relative risk for NSAIDs-induced gastric events in patients

taking NSAIDs was approximately 2.4 [5]. However, this

relative risk was markedly increased among patients who

fell into various high-risk categories [5–7]. Physicians

prescribing NSAIDs are therefore presented with two

problems: (1) the identification of high-risk patients and (2)
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the selection of appropriate strategies to prevent peptic

ulcer and its complications [8].

Strategies to minimize NSAIDs-related upper gastroin-

testinal events have been outlined in evidenced-based

guidelines [9–11], which have consistently identified cer-

tain characteristics of high-risk NSAIDs users based on

data from observational studies [12]. Elderly age, prior

upper gastrointestinal events, and concurrent use of war-

farin have been identified as markers of risk in each of

these guidelines based on consistent findings from epide-

miologic studies [5]. Some observational studies have

identified concurrent corticosteroid use as a risk factor

[5, 13], and high-dose NSAIDs use has also been indicated

as a risk factor [14–16]. The most common strategy for

reducing the occurrence of NSAIDs-related upper gastro-

intestinal complications is the co-prescription of drugs

that protect the gastrointestinal mucosa [17]. Misoprostol

[prostaglandin analogues (PAs)] was the first agent

approved for the prevention of NSAIDs-related ulceration.

Early studies in normal volunteers showed a marked

reduction in the incidence of gastroduodenal ulcers in

patients receiving NSAIDs in combination with miso-

prostol compared with those who received NSAIDs and

placebo [18–20]. Both high-dose histamine 2 receptor

antagonists (H2RAs) and proton pump inhibitors (PPIs)

have been shown to be effective in reducing upper gas-

trointestinal symptoms and preventing new and recurrent

endoscopic peptic ulcers [17, 21–24].

In our previous study, orthopedists in Japan were found

to prescribe several types of drugs to prevent NSAIDs-

associated gastrointestinal events, but only 28.2% of

prescriptions followed the guidelines [25]. This study

investigate the association between the current adherence

to the guidelines for the prescription of NSAIDs based

on the medical records of NSAIDs users and the incidence

of gastric mucosal lesions caused by NSAIDs.

Methods

Patients

This study included 254 NSAIDs users who had undergone

upper gastrointestinal endoscopy in Yodogawa Christian

Hospital from April in 2006 to March in 2007. The out-

patients who had been prescribed NSAIDs registered in the

hospital during the investigation period, and those who had

undergone upper gastrointestinal endoscopy were selected

using the medical treatment fee database of the hospital. In

this study, since we focused on NSAIDs used as analgesics,

aspirin that had been prescribed as an anti-platelet was not

included among the NSAIDs investigated. Therefore, use

of the term ‘‘NSAIDs’’ in this study refers to non-aspirin

NSAIDs. The prescribed duration of NSAIDs was not

taken into consideration in the selection of candidates. The

patients who did not undergo endoscopy during the

NSAIDs treatment period were excluded. When endoscopy

was conducted within 1 month after the last prescription of

NSAIDs, it was considered as endoscopy during the

treatment period. The NSAIDs were mainly prescribed by

physicians and orthopedists. One hundred patients under-

went endoscopy because of their symptoms, and the others

underwent endoscopy for screening. We examined the

medical records of the patients and investigated the

patients’ clinical characteristics, including age, sex,

symptoms, the types and the duration of NSAIDs, Heli-

cobacter pylori (HP) infection evaluated by rapid urease

test, and histopathological examination using biopsy

specimens, past history of peptic ulcer, underlying disease,

co-prescription of gastric agents, anti-platelets (low dose

aspirin, cilostazol, ticlopidine hydrochloride, ethyl icosap-

entate, beraprost sodium), anti-coagulants (warfarin

sodium), and corticosteroids, and the findings of upper

gastrointestinal endoscopy. Drug compliance with NSAIDs

was not always confirmed using medical records because

this study was retrospective.

Definition

The patients were separated into regular NSAIDs users,

i.e., patients who were prescribed NSAIDs to be taken

regularly, and on-demand NSAIDs users, i.e., patients who

were prescribed NSAIDs to be taken only when they had

symptoms. We classified the patients into regular NSAIDs

users and on-demand NSAIDs users according to how the

prescription for NSAIDs was provided before endoscopy.

Patients were classified as regular users regardless of the

duration of NSAIDs prescription if they received NSAIDs

regularly. Patients whose NSAIDs prescription was chan-

ged during the investigation period were classified

according to the prescription nearest to the endoscopic

examination.

Any drugs that were prescribed regularly during the

NSAIDs treatment period were defined as co-prescribed

drugs. In the on-demand NSAIDs users, the gastric agents

prescribed simultaneously with NSAIDs were considered

as co-prescription drugs. The patients were divided into

five groups according to the prescribed gastric agents: PPIs

users, PAs users, H2RAs users, gastroprotective drugs

users, and the no gastric agents group.

Patients were characterized as high risk if they fulfilled

any of the following criteria: age of 65 years or older,

history of peptic ulcers, concurrent use of corticosteroids or

anticoagulants, and high-dose NSAIDs use (more than

twice the normal dose including the use of two or more

kinds or different administration routes of NSAIDs)
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[10, 16]. In this study, risk factors were taken from evi-

dence-based guidelines issued for Japan [16, 26]. The

evidence-based guidelines produced so far vary slightly in

their definition of high-risk users [12]; however, history of

upper gastrointestinal events, concurrent use of anticoag-

ulants, and advancing age were identified as risk factors in

all guidelines [9, 10, 27]. High-dose use of NSAIDs was

shown to be an important risk factor [10]. Co-administra-

tion of anti-platelets was not regarded as a risk factor

although it has been reported that concurrent use of anti-

platelet drugs was a risk factor for gastrointestinal bleeding

in low-dose aspirin users [28]. Serious systemic disorder

was excluded as a risk factor because of its ambiguous

definition. Adherence was defined as the prescription of

NSAIDs with PPIs, PAs, or high-dose H2RAs in high-risk

NSAIDs users.

Endoscopic findings

All endoscopic examinations were digitally recorded. The

extent of gastric mucosal injury was expressed in terms of

Kobayashi-Mizushima’s modified Lanza score (MLS)

[29–32]. We excluded the patients who were suffering

from gastric cancer or had undergone a stomach operation.

We validated the gastric mucosal lesions and gastric ulcers

in the adherence and nonadherence groups. Gastric ulcer

was defined as a lesion33 mm in diameter with significant

depth [33]. All endoscopic findings were evaluated by the

first author’s review in a blind manner after having col-

lected all patient data.

Statistical analysis

To evaluate the differences between the drugs prescribed

for the prevention of NSAIDs-induced gastric events

between the high-risk and low-risk patients, we used the v2

test. We compared the MLS of adherence with that of

nonadherence using the Mann–Whitney test. To evaluate

the differences between the incidences of gastric mucosal

lesions and gastric ulcers in the adherence and nonadher-

ence groups, we used the v2 test. Analyses were performed

using the STATA/SE statistical software system.

Results

Patients’ background

Of the 254 patients enrolled in this study, 120 were male

and 134 were female. The mean age was 60 (15–90). Thirty

patients (11.8%) had a past history of gastric ulcers. One

hundred twenty-one patients (47.6%) had underlying

orthopedic disease. Regarding underlying painful diseases

in the regular NSAIDs users, rheumatoid arthritis was

present in 29 patients (22.7%), lumbago was observed in

14 cases (10.9%), cancer-related pain occurred in 11 cases

(8.6%), and osteoarthritis was seen in 10 (7.8%). In the on-

demand NSAIDs users, headache was seen in 34 cases

(27.0%), postoperative pain was present in 13 cases

(10.3%), osteoarthritis was observed in 12 cases (9.5%),

and lumbago occurred in 7 cases (5.6%) (Table 1). Co-

prescription of anti-platelets, anti-coagulants, bisphospho-

nates, and corticosteroids were observed in 22 patients

(8.7%; low dose aspirin in 12, cilostazol in 3, low dose

aspirin and ticlopidine hydrochloride in 3, ticlopidine

hydrochloride in 1, low dose aspirin and cilostazol in 1,

ethyl icosapentate in 1, beraprost sodium in 1), 11 patients

(4.3%), 8 patients (3.1%), and 23 patients (9.1%), respec-

tively. HP infections were evaluated in 51 patients (20.1%),

and 37 of them (72.5%) were found to be positive. As for

the kind of NSAIDs prescribed, 163 patients (64.2%) were

prescribed loxoprofen sodium, 60 (23.6%) were given

dicrofenac sodium, 10 (3.9%) were administered sulindac,

and 21 (8.3%) were prescribed other drugs. The period of

administration of NSAIDs in the regular use patients was

as follows: the number of patients who were prescribed the

drugs for less than 1 week was 5, the number of patients

administered them for more than 1 week and less than

2 weeks was 9, the number of patients who were prescribed

for more than 2 weeks and less than 1 month was 37, the

number of patients administered them for more than

1 month and less than 1 year was 29, and the number of

patients prescribed the drugs for more than 1 year was 48.

Co-prescription of PPIs, regular and half-dose H2RAs,

gastroprotective drugs, and PAs were observed in 61

patients (24.0%), 37 patients (14.6%; regular-dose in 32,

half-dose in 5), 132 patients (52.0%), and 10 patients

(3.9%), respectively. Single use of gastroprotective drugs

was prescribed in 93 patients (36.6%). Twenty-four

patients were co-prescribed PPIs and gastroprotective

drugs, 14 were co-prescribed H2RAs and gastroprotective

drugs, and 1 was co-prescribed PAs and gastroprotective

drugs. Fifty-seven patients (22.4%) were not prescribed

any drugs for NSAIDs-related gastric events. There were

no patients who were prescribed high-dose H2RAs. Three

patients were co-prescribed PPIs and PAs, and one PPIs

and H2RAs; they were classified as PPIs users. All gastric

agents had been prescribed for the same or longer periods

as NSAIDs.

Regular NSAIDs users and on-demand NSAIDs users

There were 128 regular NSAIDs users (50.4%) and 126 on-

demand NSAIDs users (49.6%). Sixty-two (48.4%) regular

NSAIDs users and 53 (42.1%) on-demand NSAIDs users

were over the age of 65. Fourteen (10.9%) regular NSAIDs
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users and 16 (12.7%) on-demand NSAIDs users had a

history of upper gastrointestinal events. Four (3.1%) reg-

ular NSAIDs users and 7 (5.6%) on-demand NSAIDs users

received concomitant anticoagulant therapy. Eighteen

(14.1%) regular NSAIDs users and 5 (4.0%) on-demand

NSAIDs users received concomitant corticosteroid treat-

ment. Three patients (2.3%) took a high-dose of NSAIDs.

Thirty-two (25.0%) regular NSAIDs users and 29 (23.0%)

on-demand NSAIDs users were prescribed PPIs to prevent

NSAIDs-induced gastric events. Six (4.7%) regular

NSAIDs users and 1 (0.8%) on-demand user were

prescribed PAs. In the regular NSAIDs and on-demand

users, H2RAs were prescribed in 21 (16.4%) and 15

patients (11.9%), respectively. Gastroprotective drugs were

prescribed in 49 (38.3%) regular NSAIDs users and 44

(34.9%) on-demand NSAIDs users. Twenty (16.6%) reg-

ular NSAIDs users and 37 (29.4%) on-demand NSAIDs

users were not prescribed any drugs for the prevention of

NSAIDs-induced gastric events (Table 2).

High-risk patients, adherence patients

In the regular NSAIDs users, 61 patients (47.7%) had 1 risk

factor, 14 patients (10.9%) had 2, and 4 patients (3.1%) had

3. Forty-nine patients (38.3%) had no risk factors. In the

on-demand NSAIDs users, 51 patients (40.5%) had 1 risk

factor, 12 patients (9.5%) had 2, and 2 patients (1.6%) had

3. Sixty-one patients (48.4%) had no risk factors (Table 3).

Table 1 Underlying painful

diseases

NSIADs non-steroidal

anti-inflammatory drugs

Number (%)

Regular NSAIDs

users (n = 128, 50.4%)

On-demand NSAIDs

users (n = 126, 49.6%)

Orthopedic diseases

Rheumatoid arthritis 29 (22.7) 3 (2.4)

Osteoarthritis 10 (7.8) 12 (9.5)

Lumbago 14 (10.9) 7 (5.6)

Vertebral hernia 8 (6.3) 2 (1.6)

Osteopolosis 6 (4.7) 2 (1.6)

Metastastic bone tumor 4 (3.1) 1 (0.8)

Others 21 (16.4) 12 (9.5)

Other diseases

Headache 2 (1.6) 34 (27.0)

Postoperative pain 8 (6.3) 13 (10.3)

Cancer pain 11 (8.6) 4 (3.2)

Arteriosclerosis obliterans 2 (1.6) 6 (4.8)

Others 13 (10.2) 30 (23.8)

Table 2 Risk factors and drugs

prevented for NSAIDs-induced

gastric events as for regular

NISADs users and on-demand

NSAIDs users

NSAIDs non-steroidal anti-

inflammatory drugs, PPIs
proton pump inhibitors, PAs
prostaglandin analogues, H2RAs
histamine 2 receptor antagonists

Number (%)

Regular NSAIDs

users (n = 128)

On-demand NSAIDs

users (n = 126)

Risk factors

Age 365 62 (48.4) 53 (42.1)

History of upper gastrointestinal events 14 (10.9) 16 (12.7)

Concomitant anticoagulants 4 (3.1) 7 (5.6)

Concomitant corticosteroids 18 (14.1) 5 (4.0)

High-dose NSAIDs use 3 (2.3) –

Drugs prevented for NSAIDs-induced gastric events

PPIs 32 (25.0) 29 (23.0)

PAs 6 (4.7) 1 (0.8)

H2RAs 21 (16.4) 15 (11.9)

Gastroprotective drugs 49 (38.3) 44 (34.9)

None 20 (15.6) 37 (29.4)
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Seventy-nine patients (61.7%) in the regular NSAIDs users

and 65 patients (51.6%) in the on-demand NSAIDs users

met our criteria for high-risk patients. High-dose H2RAs

were not prescribed in any case. There were no significant

differences between the high-risk and low-risk patients

with regard to the drugs prescribed for the prevention

of NSAIDs-induced gastric events both in the regular

NSAIDs (P = 0.64) and on-demand NSAIDs users

(P = 0.85) (v2 test). The adherence rate in the regular

NSAIDs and on-demand NSAIDs users was 25 (31.7%)

and 16 (24.6%), respectively (Table 4).

MLS

The MLS of the patients who were co-prescribed PPIs and

PAs tended to be low in both the high-risk and low-risk

regular NSAIDs users. Similar results were obtained for the

on-demand NSAIDs users (Table 5). In a comparison of

MLS between adherence and nonadherence, there were

significant differences in both the regular NSAIDs users

(0.72 vs. 2.33, P \ 0.01) and the on-demand NSAIDs users

(0.63 vs. 2.02, P \ 0.01) (Mann–Whitney test) (Table 6).

The incidence of gastric mucosal lesions (MLS 3 1) was

significantly higher in nonadherence than that in adherence

in both regular NSAIDs users [32/54 (59.3%) vs. 7/25

(28.0%), P = 0.01] and on-demand NSAIDs users [31/49

(63.3%) vs. 4/16 (25.0%), P = 0.01]. The incidence of

gastric ulcers (MLS = 5) was significantly higher in the

nonadherence group than in the adherence group in the

regular NSAIDs users [16/54 (29.6%) vs. 1/25 (4.0%),

P \ 0.01; v2 test; Fischer’s test] (Table 7). Non-adherent

regular NSAIDs users with more than two risk factors had

more gastric ulcers (MLS = 5) than those with only one

risk factor; however, the difference was not significant

[5/13 (38.5%) vs. 11/41 (26.8%), P = 0.32; Fischer’s test].

Discussion

Given the high prevalence of NSAIDs use, particularly

among elderly and other high-risk populations, preventing

NSAIDs-related gastropathy continues to be an important

public health objective [34]. Several sets of guidelines have

been published in the US that recommend misoprostol or

PPIs and high-dose H2RAs as prophylactic agents for the

prevention of NSAIDs-induced ulcers and identified the

following risk factors: elderly age, prior upper gastroin-

testinal events, and concurrent use of warfarin or cortico-

steroids [9, 10, 27]. In Japan, guidelines for gastric ulcers

were also published in 2003 [26] that stated the same risk

factors and prophylactic agents. In order to investigate the

association between the current adherence to the evidence-

based guidelines for the prescription of NSAIDs and the

incidence of gastric mucosal lesions caused by NSAIDs,

we retrospectively examined the medical records of

Table 3 Number of risk factors for regular NSAIDs users and on-

demand NSAIDs users

Number of risk

factors

Number (%)

Regular NSAIDs users

(n = 128)

On-demand NSAIDs

users (n = 126)

0 49 (38.3) 61 (48.4)

1 61 (47.7) 51 (40.5)

2 14 (10.9) 12 (9.5)

3 4 (3.1) 2 (1.6)

NSAIDs non-steroidal anti-inflammatory drugs

Table 4 Drugs prevented for NSAIDs-induced gastric events for high- and low-risk groups (v2 test)

NSAIDs non-steroidal anti-inflammatory drugs, PPIs proton pump inhibitors, PAs prostaglandin analogues, H2RAs histamine 2 receptor

antagonists
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NSAIDs users who underwent upper gastrointestinal

endoscopy. The patients were characterized as high risk if

they met any of above risk factors. Adherence was defined

as the prescription of NSAIDs with PPIs, PAs, or high-dose

H2RAs in high-risk NSAIDs users.

In this study, 61.7% of regular NSAIDs users and 51.6%

of on-demand NSAIDs users were shown to be at high risk

of developing upper gastrointestinal events. Among these

groups, only 31.7% of regular NSAIDs users and 24.6% of

on-demand NSAIDs users were prescribed PPIs or PAs. In

our previous study using a questionnaire given to ortho-

pedists, we found that PPIs and PAs were prescribed by

10.8 and 17.4% of the orthopedists, respectively, for the

prevention of NSAIDs-induced gastrointestinal events [25],

which were similar to the results of this study. Recently, it

has been reported that adherence to the evidence-based

guidelines for the prescription of NSAIDs is low. Suh et al.

[34] reported that of 16344 chronic NSAIDs users, 1586

(10%) received at least one PPIs prescription during fol-

low-up. Abraham et al. [12] reported that among the high-

risk group only 27.2% received NSAIDs prescriptions that

were adherent to the evidenced-based guidelines. Our

results were consistent with these reports. In Arakawa’s

report, which used a questionnaire in East Asian countries,

the most common drugs of first choice for comedication

were PPIs (49%) followed by mucoprotective drugs (29%),

H2RAs (3%), and PAs (3%) [35].

We evaluated NSAIDs-induced gastric mucosal injury

by endoscopic findings using MLS. In a comparison of

MLS between the adherence and nonadherence groups,

there were significant differences both in the regular

NSAIDs (P \ 0.01) and the on-demand NSAIDs users

(P \ 0.01). In both the regular NSAIDs and on-demand

NSAIDs users, nonadherence was more strongly associated

with gastric mucosal lesions than adherence (P = 0.01,

P = 0.01). Moreover, in the regular NSAIDs users, those

Table 5 Comparison of MLS in each prevented drug for NSAIDs-

induced gastric events

MLS 0 1 2 3 4 5 Mean

Regular NSAIDs users

High risk

PPIs 16 3 0 1 0 1 0.52

H2RAs 5 1 0 0 1 5 2.50

PAs 2 0 0 1 1 0 1.75

Gastroprotective drugs 13 0 1 2 3 8 2.22

None 4 3 1 0 4 3 2.40

Low risk

PPIs 8 0 0 1 1 0 0.70

H2RAs 3 3 1 0 2 0 1.44

PAs 1 0 0 1 0 0 1.50

Gastroprotective drugs 10 1 2 3 1 2 1.47

None 4 1 2 0 1 1 1.56

On-demand NSAIDs users

High risk

PPIs 11 2 0 1 0 1 0.67

H2RAs 7 1 0 0 1 1 1.00

PAs 1 0 0 0 0 0 0.00

Gastroprotective drugs 6 3 1 6 2 4 2.32

None 5 2 3 1 3 3 2.24

Low risk

PPIs 12 1 0 0 1 0 0.36

H2RAs 3 1 0 0 1 0 1.00

PAs 0 0 0 0 0 0 0.00

Gastroprotective drugs 14 3 0 3 1 1 0.95

None 13 0 4 2 1 0 0.90

MLS modified LANZA score, NSAIDs non-steroidal anti-inflamma-

tory drugs, PPIs proton pump inhibitors, PAs prostaglandin ana-

logues, H2RAs histamine 2 receptor antagonists

Table 6 Comparison of MLS as adherence or not (Mann–Whitney

test)

MLS 0 1 2 3 4 5 Mean P value

Regular NSAIDs users

Adherence 18 3 0 2 1 1 0.72 \0.01

Nonadherence 22 4 2 2 8 16 2.33

On-demand NSAIDs users

Adherence 12 2 0 1 0 1 0.63 \0.01

Nonadherence 18 6 4 7 6 8 2.02

MLS modified LANZA score, NSAIDs non-steroidal anti-inflamma-

tory drugs

Table 7 Comparison of gastric mucosal lesion and gastric ulcer as

adherence or not (v2 test, Fischer’s test)

Number (%) P value

MLS = 0 MLS 3 1

Regular NSAIDs users

Adherence 18 (72.0) 7 (28.0) 0.01

Nonadherence 22 (40.7) 32 (59.3)

On-demand NSAIDs users

Adherence 12 (75.0) 4 (25.0) 0.01

Nonadherence 18 (36.7) 31 (63.3)

MLS 2 4 MLS = 5 P value

Regular NSAIDs users

Adherence 24 (96.0) 1 (4.0) \0.01

Nonadherence 38 (70.4) 16 (29.6)

On-demand NSAIDs users

Adherence 15 (93.8) 1 (6.2) 0.29

Nonadherence 41 (83.7) 8 (16.3)

MLS modified LANZA score, NSAIDs non-steroidal anti-inflamma-

tory drugs
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in the nonadherence group had more gastric ulcers than

those in the adherence group (P \ 0.01). These results

suggest that adherence to evidence-based guidelines is

important for the safe prescription of NSAIDs.

However, this study does have limitations because the

data were collected retrospectively from NSAIDs users

who had undergone upper gastrointestinal endoscopy. In

addition, the investigated co-prescribed drugs were limited

to co-prescription in Yodogawa Christian Hospital. Some

patients might have received co-prescribed drugs in the

other hospitals. In this retrospective study, we could not

investigate NSAIDs user’s drug compliance. Prospective

studies are therefore required to clarify the consequences of

nonadherence.

Both HP infection and NSAIDs use independently and

significantly increase the risk of peptic ulcer and ulcer

bleeding [36]. It is likely that HP infection affected the

results in this study; however, HP infection was examined

in only 51 patients (20.1%). Therefore, we were not able to

consider the involvement of HP infection.

Coté et al. [37] reported that the combination of a

computer alert and a brief physician education course

improved the use of gastroprotection among high-risk

NSAIDs users. It is very important to improve physician

awareness of the risk factors for NSAIDs-related gastric

events and the necessity of adherence to the guidelines. In

the future, construction of an electronic alert system may

contribute to an increase in adherence.

In summary, adherence to evidenced-based guidelines

for the prevention of NSAIDs-induced gastric mucosal

events was found to be low among NSAIDs users who had

undergone endoscopy, which corresponded with the results

of past studies. Nonadherence was found to be associated

with a high prevalence of NSAIDs-induced gastric mucosal

lesions. The construction of a system for increasing

adherence might be required.
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