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Low mortality and morbidity of upper gastrointestinal bleeding in
Crete. The role of individual non steroidal anti-inflammatory drugs

(NSAIDs)

M. Roussomoustakaki', S. Potamianos', I.G. Vlachonikolis®, E. Anagnostopoulou', I. Koutroubakis',

E. Matrella', O.N. Manousos', E. Kouroumalis'

SUMMARY

Aim: To estimate the mortality and morbidity of upper gas-
trointestinal bleeding and to assess the role and relative
safety of the common anti-inflammatory drugs (NSAIDs).

Materials/Methods: The clinical outcome of 444 patients with
upper GI bleeding, admitted to the University Hospital of
Heraklion, in relation to the consumption of various
NSAIDs was studied prospectively over a 4 year period
(1992-1995).

Results: The median age of the patients was 62 and the male
to female ratio 1.4: 1. In 64.2% of the cases a gastroduode-
nal ulcer was found. There was a history of NSAID use in
60.6% of patients and NSAID administration was associat-
ed significantly with antral erosions (81.7%). Operation and
mortality rate were 3.6% and 2.7% respectively. Taking into
account the local drug circulation, salicylates, piroxicam
and ibuprofen were estimated to have the highest relative
risk of bleeding. Drugs used mostly in parenteral or rectal
forms were considered safer. No significant association was
found between NSAID consumption and age, sex, opera-
tion and mortality rate.

Conclusions: The operation and mortality rate in patients
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with upper gastrointestinal bleeding in Crete is remarka-
bly low. NSAID use is strongly associated with upper gas-
trointestinal hemorrhage and certain brands of NSAIDs
have a higher relative risk of bleeding. Parenteral or rectal
administration of low-danger drugs is recommended.
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INTRODUCTION

Acute upper GI bleeding remains a major emergen-
cy situation world-wide. The incidence of upper GI bleed-
ing varies between 40 and 150 per 100 000 and increases
appreciably with age."* More than 350 000 patients are
hospitalized each year in the United States for upper GI
bleeding, 35 to 45% of them being 60 years of age or
older.”® Despite the introduction of new acid suppres-
sive drugs and endoscopic intervention modalities, the
mortality rate for bleeding from upper GI has remained
almost constant during the last 40 years, at approximate-
ly 10%."*

The widespread use of NSAIDs, including aspirin, has
led to the recognition of their substantial toxicity to the
gastrointestinal tract. It is widely accepted that NSAIDs
are associated with a spectrum of side effects in the gas-
troduodenal mucosa.® These range from erythema and
erosive lesions, to major hemorrhage, perforation and
even death. Non-steroidal anti-inflammatory drugs are
a well-established cause of peptic ulcer disease and eld-
erly users of NSAIDs are at increased risk of fatal peptic
ulcer complications.”” In well-performed studies, the
relative risk has been estimated to be three to five. More-
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over, the prevalence of peptic ulcers in patients chroni-
cally receiving NSAIDs is 10-30% and the relative risk
of bleeding is about twofold compared to non-users.”*

The aims of the present study are to estimate the
mortality of upper GI bleeding in a group of patients
with an acute bleeding episode and to assess the role and
relative safety of the common NSAIDs.

MATERIALS AND METHODS

A group of 444 patients with upper GI bleeding, ad-
mitted to the Dept. of Gastroenterology of the Universi-
ty Hospital of Heraklion over a 4 year period (1992-1995),
was studied prospectively. All patients presented with
hematemesis and/or melena or signs of hypovolemic
shock. Carcinomas and bleeding esophageal lesions
(varices, esophagitis/esophageal ulcers, Mallory-Weiss
syndrome) were excluded. Patients with upper GI bleed-
ing that occured while hospitalized were also excluded.
All of them were asked about past and present dyspeptic
symptoms, history of peptic ulcer disease or previous
hemorrhage. A detailed history of smoking and alcohol
consumption was obtained. Particular attention was paid
to the use of NSAIDs, aspirin and corticosteroids. Pa-
tients were considered NSAID users when they had tak-
en one or more drugs at any time during the week prior
to admission. The specific NSAIDs and the route of ad-
ministration (oral, parenteral, rectal), but not the dos-
age or reason for drug use, were also recorded.

An upper GI endoscopy was performed in almost all
patients (92%), and in the majority of them (86.7%) it
was done within 24 hours of admission. In a small group
of patients (7.9%) with severe coexisting diseases, or
advanced age, a radiological examination was preferred.
All endoscopic procedures were performed either by an
experienced gastroenterologist, or by gastroenterology
trainees under supervision. In the minority of cases
(5.2%), in which the causative lesion was not endoscop-
ically identified, a small bowel enema and/or a colonos-
copy were performed. Endoscopic hemostasis was rou-
tinely introduced in our hospital after the second year of
the present study and was restricted to 15 actively bleed-
ing ulcers.

All patients received antisecretory treatment during
hospitalization: 65% an H,blocker and 35% a proton
pump inhibitor. Patients were studied until discharged
from the hospital or until operation or death. Outcome
data included transfusion requirements, hospital stay,
need for surgery and death rates. The postoperative out-
come and length of hospital stay were also recorded.

Statistics

The association between the results of the endoscop-
ic examination and the use of NSAIDs was assessed by
Pearson’s chi-square test, while the relative risk was esti-
mated by the odds ratio (aproximate relative risk)." The
association of the various brands of NSAIDs (salicylates,
diclofenac, piroxicam, tenoxicam, ibuprofen, corticoster-
oids, indomethacin, naproxen and niflumic acid) and
bleeding episodes was assessed by the corresponding rel-
ative risks, estimated by the odds ratios of each drug
against the non-users. The calculation of the latter was
based on local drug circulation for 1992-1995 (Table 1)
projected on a sample of would be ‘controls’ (with no
bleeding episodes) from the general population. In such
a case, the frequencies of users of the various drugs
among a sample of n such controls, is calculated by as-
suming that the proportion of NSAIDs is constant at val-
ue p. The non-users are regarded as representing a natu-
ral zero with which it is reasonable to compare the 9
brands of NSAIDs. Obviously the relative risks are cor-
related since the non-user figures come into each com-
parison. Furthermore, they do not depend on n, the sam-
ple size of ‘controls’, but do depend on the unknown pro-
portion p of users of NSAIDs in the general population
(although their relative ranking is independent of this
proportion). Differences between the relative risks were
tested using the large sample estimates of their varianc-
es and covariances. Note that the estimates of these var-
iances and covariances change very slowly by varying n
or p. To account for the number k say, of multiple tests,
the significance level of each test was set at 1-(0.95)", so
that the overall significance level remained at 0.05.

A sensitivity analysis' was carried out to test the sta-
bility of the conclusions of the relative risk analysis over
a range of values of n (5,550, 11,100, 16,650 and 22,200)

Table 1. Local drug circulation in Crete (1992-1995)

Units
(+000)

SALICYLATES 6919
DICLOFENAC 2096
CORTICOSTEROIDS 1062
TENOXICAM 957.4
PIROXICAM 618.5
INDOMETHACIN 577.2
NAPROXEN 540.4
NIFLUMIC ACID 426.7
IBUPROFEN 364.5
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and a range of values of p (0.25, 0.30, 0.35, 0.40 and 0.45).

RESULTS

Clinical characteristics and outcome of the patients
with respect to NSAID consumption are noted in Table
2.

Of the 444 patients, 291 were men and 153 women.
The male: female ratio was 1.4:1.

No significant differences between NSAID users and
non-users with regard to the sex, age, alcohol consump-
tion, smoking and history of ulcer/dyspepsia were found.
Although there was a tendency towards higher admis-
sion rates during spring months (March, April, May), the
seasonal variation did not seem to play an important role.

A firm diagnosis based on endoscopy could be as-
signed to 386 of the patients (86.9%). Endoscopy was
performed within 24 hours of admission in the majority
of cases (86.7%) and in 285 patients (64.2%) a gastrodu-
odenal ulcer was found. In 23 patients, the initial endos-
copy failed to establish a diagnosis. In 35 patients, en-
doscopy was not done because of very advanced age, or
serious coexisting diseases and patients subsequently
underwent radiological examination. The endoscopic
diagnoses are given in Table 3.

The relation between NSAID ingestion and endo-
scopic findings is listed in Table 4. There was a signifi-

Table 2. Clinical variables and outcome of 444 patients with
upper gastrointestinal bleeding

Table 3. Endoscopic diagnoses of upper GI bleeding (cancers
and esophageal lesions have been excluded)

Endoscopic diagnoses Number of patients (%)

Duodenal ulcer 175 (39.4)
Gastric ulcer 110 (24.8)
Erosive/Hemorrhagic gastritis 93 (20.9)
No lesion found 23 (5.2)
No data 35 (7.9)
Other/miscellaneous 8 (1.8)
Total 444

cant association between the nature of the endoscopic
findings and the use of NSAIDs: erosions were signifi-
cantly associated with NSAID consumption (81.7% vs
18.3%, x2 = 16.331 with 1 D.F.; p < 0.001).

In table 5, the first column shows, the various indi-
vidual drugs in association with the absolute number of
bleeding episodes. The second column shows the corre-
sponding numbers of n = 11,100 would be ‘controls’
(members of the general population with no bleeding
episode) based on the local circulation of NSAIDs in

Table 4. Endoscopic findings in relation to NSAIDs ingestion

Ulcers Erosions
NSAIDs users 167 (58.6%) 76 (81.7%)*
No users 118  (41.4%) 17 (18.3%)
Total 285 93
*p< 0.001

Variable NSAIDS No NSAIDs

users users

n: 269 n: 175 Table 5. NSAIDs ingestion in association with number of
Sex (% male) 67 63.4 bleedings.
Mean age (yr) 62 60 Patients Controls
Age > 60 yr (%) No NSAIDs users 175 7770

Male (%) 59 38.6 NSAIDs users
53 32.6 SALICYLATES 214 1699

Tobacco use (%) 68 65 DICLOFENAC 17 515
Alcohol use (%) 39 46.3 PIROXICAM 12 152
History of ulcer/dypepsia (%) 32.3 34.8 TENOXICAM 8 235
History of bleeding (%) 25.3 21 IBUPROFEN 5 89
Blood units* 3 CORTICOSTEROIDS 5 261
Hospital stay (days)* 6 INDOMETHACIN 4 142
Surgery (%) 2.6 NAPROXEN 3 132
Mortality (%) 2.6 2.8 NIFLUMIC ACID 1 105
*Median Total 269 3330
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Crete during the study period (1992-95). Note that this
allocation is further based on the assumption that the
proportion p of NSAID users in the general population
is 0.40 (so there are 60% non-users) and that users do
not take more than one drug at least during the same
week. The relative risk of each drug is assessed by its
odds ratio against the non-users. These relative risks and
their 95% confidence intervals for p = 0.40 and p = 0.30
(and n = 11,100) are shown in Table 6. It is obvious that
salicylates have the highest risk, followed by piroxicam,
ibuprofen, tenoxicam, diclofenac, indomethacin, naprox-
en, corticosteroids and niflumic acid, in that order. Tests
of significance of the differences between these relative
risks reveal two groups: salicylates, piroxicam and ibu-
profen, all three of which have high risks (larger than 1)
of bleeding, compared to non-users, and indomethacin,
naproxen, corticosteroids and niflumic acid, all four of
which have small non-significant risks. The remaining
two, tenoxicam and diclofenac, occupy a dubious, inter-
mediate position. The above conclusions stayed un-
changed in a sensitivity analysis where n was taken as
5,550, 11,100, 16,650 and 22,200 and similarly p was tak-
en as 0.25, 0.30, 0.35, 0.40 and 0.45. Another observation
made from our scale is that the drugs with a high relative
risk are almost exclusively used in oral tablets, compared
with those with low relative risk, which are mainly used
in either rectal or parenteral forms (Table 7). Naproxen
and corticosteroids are good examples of this point.

Regarding the outcome of bleeding, most of the pa-
tients were treated conservatively and only 16 patients
(3.6%) underwent emergency surgery. Of the 16 patients
operated on for continuous or life-threatening bleeding,
9 were over 60 years old (Table 8). The postoperative
mortality was 12.5% (2 patients). As shown in Table 9,

Table 7. Prescribing forms of NSAIDs
PER OS INJECTION SUPPOS

SALICYLATES 95% 5%
PIROXICAM 100%

IBUPROFEN 100%

DICLOFENAC 26% 58% 16%
INDOMETHACIN 74% 24%
NAPROXEN 41% 59%
CORTICOSTEROIDS 36% 64%

NIFLUMIC ACID 75% 25%

despite the fact that 56.7% of all patients were over 60
years old, the overall mortality rate, including post-op-
erative mortality, was found to be unexpectedly low (12
patients - 2.7%). All deaths occurred in patients over 60,
and 66.6% of the patients who died were more than 80
years old. No significant differences were noted in ei-
ther operation rate or mortality rate between consumers
and non-consumers of NSAIDs.

DISCUSSION

Although the natural history of peptic ulcer disease
has changed since the introduction of H, antagonists, the
overall mortality from acute upper GI bleeding has re-
mained almost stable. However, since the 1940s, the pro-
portion of patients aged over 60 has risen from 15% in
1941 to 21% in 1991 and probably the increasing number
of elderly patients with severe comorbidity has been in-
strumental in maintaining this high mortality.'

According to large cohort studies published recent-

ly,"*7!*'® the mortality rates from upper GI bleeding, and

Table 6. The relative risks (RR) and their 95% Confidence Intervals (CI) of the various NSAIDs, for p = 0.40 and p = 0.30 and n

= 11,100
p = 0.40 p =030
R.R. 95% CI R.R. 95% CI

SALICYLATES 3,60 2,93 - 4,41 5,59 4,55-6,88
PIROXICAM 2,26 1,24 -4,12 3,51 1,91- 6,43
IBUPROFEN 1,59 0,64 - 3,95 2,48 1,00 - 6,18
TENOXICAM 0,97 0,47 - 1,99 1,51 0,74 - 3,11
DICLOFENAC 0,94 0,57 -1,56 1.47 0,88 - 2,43
INDOMETHACIN 0,81 0,30 - 2,19 1,25 0,46 - 3,42
NAPROXEN 0,65 0,20 - 2,04 1,00 0,32-3,18
CORTICOSTEROIDS 0,55 0,22 -1,34 0,85 0,35 - 2,09
NIFLUMIC ACID 0,27 0,04 - 1,96 0,42 0,06 - 3,05
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Table 8. Relation between NSAIDs ingestion, age, operation
rate and post-operation mortality (number of post-operative
deaths in parentheses)

Number of operations

Age (yr) NSAIDs users No NSAIDs users  Total
<40 2 - 2
40-50 - 1 1
50-60 1(1) 2 3(1)
60-70 3 4 7
70-80 1 1 2
> 80 - 1(1) 1(1)
Total 7(1) 9(1) 16(2)

Table 9. Relation between NSAIDs ingestion, age and overall
mortality

Number of deaths

Age (yr) NSAIDs users No NSAIDs users Total
60-70 2 1 3
70-80 1 - 1
> 80 4 4 8
Total 7 12

especially from bleeding peptic ulcers, varies between 5
and 15%. Patients over 60 years of age have a higher
mortality (10-15%), that increases to 25-30% in patients
aged over 80.%"* A recent epidemiological study in the
United Kingdom' has shown that the incidence of acute
upper GI hemorrhage is twice that previously reported
in England, with an overall mortality of 14% if hospital
inpatients are included and 11% in those admitted with
bleeding. It is also known that in 60-80% of patients,
hemorrhage stops spontaneously with conservative meas-
ures.”' Although a marked decline in elective surgery has
occurred, the frequency of emergency operations has
been constant with a high operative mortality of 10 to
30%.4,(),17,21

In our study, a remarkably lower operation (3.6%)
and mortality rate (2.7%) than that reported in similar
series from other European or USA centers was found."
1621 Moreover the bleeding stopped spotaneously in
90.7% of cases. One factor which could only partly ex-
plain this discrepancy, is the exclusion from our study of
bleeding episodes occurring in inpatients. It is well es-
tablished that patients who bleed while being treated for
other reasons in intensive care units or surgical depart-
ments have a higher morbidity and mortality rate. We
have not included such patients because their death could

not be directly attributed to their bleeding and because
of inadequate data for the purposes of the study of pa-
tients treated in other departments. Another possible
explanation could be based on the H. pylori status of the
Cretan population. According to the findings of the Eu-
rogast Study Group, although H. pylori infection has a
rather high prevalence in Crete compared to other Eu-
ropean countries, the virulence of the organism, as indi-
cated by CagA seropositivity, is very low.”>” Whether or
not this could influence the outcome of bleeding is not
yet established. Finally, another hypothesis could be the
kind of diet and eating habits of our study population. In
Greece, and especially in Crete, unlike in other Europe-
an countries, olive oil is still the principal source of fat
and for cooking, is used more or less to the exclusion of
animal or other edible fats.** Consumption of margarine,
rich in either saturated fatty acids or trans-fatty acids, is
virtually unknown in the traditional Cretan diet (only 2
gr/day) and the trans-fatty acids in the adipose tissue of
this population is two times lower than that of US Amer-
icans.”* Recent experimental and epidemiological stud-
ies have shown that diets rich in polyunsaturated fatty
acids enhance the resistance of the duodenal mucosa to
acid by potentiation of adaptive cytoprotection and sug-
gest a relationship between the incidence of peptic ulcer
and the consumption of dietary polyunsaturated fatty
acids.”* Grant et al found that the mean percentage of
linoleic acid in adipose tissue was significantly lower in
patients with ulcer disease.” Therefore, they suggest that
the diets of duodenal ulcer patients are deficient in lino-
leic acid and this could be of aetiological importance.
Dietary essential fatty acids can be rapidly converted to
prostaglandins of the E group by the gastroduodenal
mucosa. These fatty-acid-derived prostaglandins are able
to protect the gastroduodenal mucosa against injury by
alcohol, aspirin and NSAIDs. Furthermore, the report-
ed decline in incidence and virulence of peptic ulcer dis-
ease that has occurred during the past few decades in
the United States and England, is likely to be in strong
relation to the 200% increase in the dietary availability
of vegetable oils during the same time span.”** Obvious-
ly, prospective epidemiological studies are required to
verify this hypothesis.

Endoscopic hemostasis was attempted only in 15 of
our patients. This figure does not reflect mild episodes
of bleeding, since this therapeutic modality was routine-
ly introduced in our hospital after the second year of the
study and was applied only in actively bleeding ulcers.
All cases were treated conservatively with blood transfu-
sions as required and administration of either an H, re-
ceptor antagonist (65%) or, more recently, a proton
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pump inhibitor (35%). However there is no convincing
evidence that the administration of acid suppression ther-
apy influences significantly the outcome of bleeding. In
a similarly designed study carried out in Greece, compa-
rable results in terms of morbidity and mortality were
reported in a group of patients without any antisecre-
tory treatment during the acute episode.*® According to
the literature, apart from one study® reporting the ben-
eficial effect of omeprazole, the results of a meta-analy-
sis by Collins and Langman® suggested that treatment
with H,-antagonists may only marginally decrease the
surgery and death rate in acute upper GI hemorrhage.

Overall, the diagnostic profile of our patients is sim-
ilar to that in other studies from Europe and USA; gas-
troduodenal ulcers account for 64.2% of the cases, fol-
lowed by erosive/hemorrhagic gastritis."*'*** However, we
found a slightly higher proportion of benign gastric ul-
cers (24.8% vs 12-20%). In 23 patients (5.2%) no evi-
dent endoscopic site of bleeding was identified. This pro-
portion is probably related to small bowel ulceration and
bleeding, as has recently been proved by enteroscopy.*
Another possible explanation could be early healing of
antral erosions in association with a relatively late arriv-
al at the hospital on some occasions.

There are several prospective and retrospective case-
control studies demonstrating a causal relationship be-
tween upper GI bleeding and NSAID use, although the
risk varies in these studies. In a large-multicenter study,
Langman et al" found an odds ratio for gastrointestinal
bleeding of 4.5 and a recent meta-analysis® calculated
an odds ratio of 2.39. In our study 60.6%of patients had
a definitive history of NSAID consumption, which is in
accordance with most recent data.*"**** This association
was evident regardless of whether the underlying pathol-
ogy was a peptic ulcer or antral erosions, although ero-
sive or hemorrhagic gastritis was strongly associated with
NSAID consumption.

Considering the association of NSAIDs with the out-
come of upper GI bleeding (mortality rate, need for sur-
gery, transfusion requirements and length of hospital
stay), the results of previous studies have been conflict-
ing. In agreement with previous studies,”** the present
study has demonstrated no difference in mortality rate
between NSAID users and non-users. Moreover, no sig-
nificant associations of NSAID use with other important
variables, such as need for surgery, transfusion require-
ments and length of hospital stay were found.”*s**

It is of interest that a high proportion of these pa-
tients were men. While two meta-analyses found the rel-

ative risk to be similar for both sexes,”* several other

studies have found the female sex to be associated with
high relative risk.** The latter phenomenon has been
attributed to higher NSAID consumption by women over
60, due to excessive osteoporosis, which is not the case
in our series. Incidence of osteoporosis in elderly Greek
women has not been documented and therefore we can-
not exclude the possibility that a lower osteoporosis rate
in women is responsible for this discrepancy. Our results
are consistent with a recent case-control study from Den-
mark," in which male rather than female sex is indicated
as a risk factor for NSAIDs-related ulcer complications.

Considering the use of various NSAIDs, certain find-
ings are of special interest. Salicylates are responsible
for most of our cases with upper GI bleeding and they
have the highest risk, followed by piroxicam and ibupro-
fen. Our results are completely different from a recent
British study' and a meta-analysis from Australia,” where
the odds ratio for aspirin was lower than for other
NSAIDs and ibuprofen had the lowest odds ratio for
bleeding. When comparing these studies, it is worth not-
ing that the odds ratio for aspirin is roughly similar to
ours. However it is the generally lower odds ratios for
the other NSAIDs in our study that seems to cause this
discrepancy. Similarly, indomethacin and naproxen,
which have a relatively low odds ratio in our series, are
associated with a much higher risk of bleeding in the
above studies. These discordant findings possibly indi-
cate that no general recommendations applicable to all
populations can be made and probably local studies are
required. This assumption is verified when our results
are compared with studies from other Mediterranean
countries like Italy and Spain.*”* Indomethacin appears
relatively safe in Spain but not in Italy, while the oppo-
site is true for diclofenac.

In terms of the relative safety of orally administered
drugs, our data suggest that corticosteroids and niflumic
acid seem to be relatively safe, as has been supported by
a previous study.” Finally, the rectal or parenteral ad-
ministration of NSAIDs seems safer than the oral route.
Therefore, the recommendation that rectal or parenter-
al administration is preferable in high risk patients is jus-
tified on the basis of the present data.

REFERENCES

1. Rockall TA, Logan RF, Devlin HB, et al. Incidence of
and mortality from acute upper gastrointestinal hemor-
rhage in the United Kingdom. Br Med J 1995; 311:222-
226.

2. Yavorski RT, Wong RK, Maydonovitch C, et al. Analysis



Low mortality and morbidity of upper gastrointestinal bleeding in Crete

231

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

of 3,294 cases of upper gastrointestinal bleeding in mili-
tary medical facilities. Am J Gastroenterol 1995; 9:568-
573.

. Gilbert DA. Epidemiology of upper gastrointestinal bleed-

ing. Gastrointest Endosc 1990; 36:S8-13.

. Vreeburg EM, Snel P, de Bruijne JW, et al. Acute upper

gastrointestinal bleeding in the Amsterdam area: inci-
dence, diagnosis, and clinical outcome. Am J Gastroen-
terol 1997; 92:236-243.

. Kurata JH, Honda GD, Frankl H. Hospitalization and

mortality rates of peptic ulcers: A comparison of a large
health maintenance organization and United States data.
Gastroenterology 1982; 83:1008-1016.

. Segal WN, Cello JP. Hemorrhage in the upper gastroin-

testinal tract in the older patient. Am J Gastroenterol
1997; 92:42-46.

. Katschinski B, Logan R, Davies J, et al. Prognostic fac-

tors in upper gastrointestinal bleeding. Dig Dis Sci 1994;
39:706-712.

. Zeidler H. Epidemiology of NSAID-induced gastropa-

thy. J Rheumatol 1991; 18(Suppl 28):2-5.

. Somerville K, Faulkner G, Langman MJS. Non-steroidal

anti-inflammatory drugs and bleeding peptic ulcer. Lan-
cet 1986; 1:462-464.

Langman MJS, Weil J, Wainwright P, et al. Risks of bleed-
ing peptic ulcer associated with individual non-steroidal
anti-inflammatory drugs. Lancet 1994; 343:1075-1078.
Hansen JM, Hallas J, Lauritsen JM, et al. Non-steroidal
anti-inflammatory drugs and ulcer complications: a risk
factor analysis for clinical decision-making. Scand J Gas-
troenterol 1996; 31:126-130.

Kaufman DW, Kelly JP, Sheehan JE, et al. Non-steroidal
anti-inflammatory drug use in relation to major upper
gastrointestinal bleeding. Clin Pharmacol Ther 1993;
53:485-494.

Rodriguez LAG, Jick H. Risk of upper gastrointestinal
bleeding and perforation associated with non-steroidal
anti-inflammatory drugs. Lancet 1994; 343:769-772.
Armitage P, Berry G. In Statistical Methods in Medical
Research 2nd Ed., Oxford: Blackwells, 1994:130-131.
Weinstein MC, Fineberg HV. In Clinical Decision Anal-
ysis Philadelphia: WB Saunders, 1980:61-62.

Branicki FJ, Coleman SY, Fok PJ, et al. Bleeding peptic
ulcer: A prospective evaluation of risk factors for rebleed-
ing and mortality. World J Surg 1990; 14:262-270.

Cook DJ, Guyatt FH, Salena BJ, et al. Endoscopic thera-
py for acute nonvariceal upper gastrointestinal hemor-
rhage: A meta-analysis. Gastroenterology 1992; 102:139-
148.

La Vecchia C, Lucchini F, Negri E, et al. The impact of
therapeutic improvements in reducing peptic ulcer mor-
tality in Europe. Int J Epidemiol 1993; 22:96-106.

Cryer B, Feldman M. Peptic ulcer disease in the elderly.
Semin Gastrointest Dis 1994; 5:166-178.

Reinus JF, Brandt LJ. Upper and lower gastrointestinal
bleeding in the elderly. Gastroenterol Clin North Am
1990; 19:293-318.

Cochran TA. Bleeding peptic ulcer: surgical therapy. Gas-

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

troenterol Clin North Am 1993; 22:751-778.

The Eurogast study group. Epidemiology of, and risk fac-
tors for, Helicobacter pylori infection among 3194 asymp-
tomatic subjects in 17 populations. Gut 1993; 34:1672-
1676.

The Eurogast study group. An epidemiological survey of
CagA seropositivity in seventeen worldwide populations.
Gut 1996; 39(Suppl 2):A82.

Willett WC, Sacks F, Trichopoulou A, et al. Mediterra-
nean diet pyramid: a cultural model for healthy eating.
Am J Clin Nutr 1995; 61( Suppl 6):1402-1406.

Kafatos A, Chrysafidis D, Peraki E. Fatty acids composi-
tion of Greek margarines. Margarine consumption by the
population of Crete and its relationship to adipose tissue
analysis. Int J Food Sci Nutr 1994; 45:107-114.

Lugea A, Salas A, Guarner F, et al. Influence of dietary
fat on duodenal resistance to acid. Gut 1993; 34:1303-1309.
Hollander D, Tarnawski A. Is there a role for dietary es-
sential fatty acids in gastroduodenal mucosal protection?
J Clin Gastroenterol 1991; 13(Suppl 1):S72-74.
Hollander D, Tarnawski A. Dietary essential fatty acids
and decline in peptic ulcer disease-a hypothesis. Gut 1986;
27:239-242.

Grant HW, Palmer KR, Riermesma PR, et al. Duodenal
ulcer is associated with low dietary linoleic acid intake.
Gut 1990; 31:997-998.

Kouroumalis H, Xenophontos M, Koskinas J, et al. Up-
per gastrointestinal bleeding and non-steroidal anti-in-
flammatory drugs. A prospective study. Clin Exp Rheu-
matol 1987; 5:A87

Schaffalitzky de Muckadell OB, Havelund T, Harling H,
et al. The effect of omeprazole on the outcome of endo-
scopically treated bleeding peptic ulcers: A randomized
double blind placebo controlled multicenter study. Scand
J Gastroenterol 1997; 32:320-327.

Collins R, Langman M. Treatment with histamine H, an-
tagonists in acute upper gastrointestinal hemorrhage:
Implications of randomized trials. N Engl J Med 1985;
313:660-666.

Sugawa C, Steffes CP, Nakamura R, et al. Upper GI bleed-
ing in an urban hospital: Etiology, recurrence, and prog-
nosis. Ann Surg 1990; 212:521-526.

Morris AJ, Wasson LA, MacKenzie JF. Small bowel en-
teroscopy in undiagnosed gastrointestinal blood loss. Gut
1992; 33:887-889.

Gabriel SE, Jaakkimainen L, Bombardier C, et al. Risk
for serious gastrointestinal complications related to use
of non-steroidal anti-inflammatory drugs: A meta-analy-
sis. Ann Intern Med 1991; 115:787-796.

Henry D, Lim L L-Y, Rodriquez LAG, et al. Variability
in risk of gastrointestinal complications with individual
non-steroidal anti-inflammatory drugs: results of a col-
laborative meta-analysis. BMJ 1996; 312:1563-1566.
Wilcox CM, Alexander LN, Cotsonis GA, et al. Non-ster-
oidal anti-inflammatory drugs are associated with both
upper and lower gastrointestinal bleeding. Dig Dis Sci
1997; 42:990-997.

Wilcox CM, Clark WS. Association of non-steroidal anti-



M. ROUSSOMOUSTAKAKI, et al

39.

40.

41.

42.

inflammatory drugs with outcome in upper and lower
gastrointestinal bleeding. Dig Dis Sci 1997; 42:985-989.
Klein WA, Krevsky B, Klepper L, et al. Non-steroidal anti-
inflammatory drugs and upper gastrointestinal hemor-
rhage in an urban hospital. Dig Dis Sci 1993; 38:2049-2055.
Zimmerman J, Siguencia J, Tsvang E, et al. Predictors of
mortality in patients admitted to hospital for acute upper
gastrointestinal hemorrhage. Scand J Gastroenterol 1995;
30:327-331.

Choudari CP, Elton RA, Palmer KR. The outcome of pep-
tic ulcer hemorrhage in relation to consumption of nons-
teroidal anti-inflammatory drugs or aspirin. Aliment Phar-
macol Ther 1994; 8:457-460.

Bollini P, Rodriquez G, Gutthann S, et al. The impact of
research quality and study design on epidemiologic esti-
mates of the effect on nonsteroidal anti-inflammatory
drugs on upper gastrointestinal tract disease. Arch Intern
Med 1992; 152:1289-1295.

43.

44.

45.

46.

47.

Henry D, Dobson A, Turner C, et al. Variability in the
risk of major gastrointestinal complications from nonaspi-
rin nonsteroidal anti-inflammatory drugs. Gastroenter-
ology 1993; 105:1078-1088.

Peterson WL. Bleeding peptic ulcer. Epidemiology and
non surgical management. Gastroenterol Clin North Am
1990, 19:155-170.

Nobili A, Mosconi P, Franzosi MG, et al. Non-steroidal
anti-inflammatory drugs and upper gastrointestinal bleed-
ing, a postmarketing surveillance case-control study. Phar-
macoepidemiol Drug Safety 1992; 1:65-72.

Laporte JR, Carne X, Vidal X, et al. Upper gastrointesti-
nal bleeding in relation to previous use of analgesics and
non-steroidal anti-inflammatory drugs. Lancet 1991;
337:85-89.

Piper JM, Ray WA, Daugherty JR, et al. Corticosteroid
use and peptic ulcer disease: role of nonsteroidal anti-
inflammatory drugs. Ann Intern Med 1991; 114:735-740.



