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Relation of upper gastrointestinal bleeding to

non-steroidal anti-inflammatory drugs and aspirin: a

case-control study

J Holvoet, L Terriere, W Van Hee, L Verbist, E Fierens, M L Hautekeete

Abstract
We conducted a case-control study in five
general hospitals in the region of Antwerp,
studying 161 patients (102 men, 59 women) and
hospital control subjects matched for age and
sex to explore the relation between drug use
and upper gastrointestinal bleeding from 'ero-
sive lesions' (peptic oesophagitis, gastric ero-
sions, gastric ulcer(s), or duodenal ulcer(s)).
There was a highly significant difference
between cases and control subjects in the use
of non-steroidal anti-inflammatory drugs
(NSAIDs, excluding aspirin) (odds ratio 7.4,
p<000l; 95% confidence interval odds ratio
3.7 to 14.7). There also was a significant
difference in the use of aspirin (odds ratio 2.2,
p=0.025; 95% CI odds ratio 1.3 to 4.0) and a
highly significant difference regarding the pres-
ence of antecedents of peptic ulcer disease
(odds ratio 5.5, p<0.001; 95% CI odds ratio 3.2
to 9.6). There was no significant difference in
the use of other drugs, paracetamol and cor-
ticosteroids in particular, nor in the use of
alcohol or tobacco. The patient group using
NSAIDs was older, had more women, and had
a higher mortality than the group not using
NSAIDs. Among patients with bleeding gastric
or duodenal ulcer(s), NSAID users were not
more or less likely to have had symptoms of
peptic ulcer disease, and had no higher
frequency of multiple gastric or duodenal
ulcers. The attributable risk for NSAID use
was 030 (95% CI 0.23 to 0.37) and for aspirin
use 0.14 (95% CI 0-08 to 0.20).
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Although the relation between upper gastro-
intestinal bleeding from peptic ulcers (and,
in some studies, gastric erosions) and the use

of non-steroidal anti-inflammatory drugs
(NSAIDs) and aspirin has been extensively
studied.'-" the number of well performed case-

control studies dealing with this subject is
limited.` Some of these case-control studies
concern only aspirin (and paracetamol)3 while
others comprise only a small number of
patients.7 To reinvestigate the relation between
upper gastrointestinal bleeding and drug use, we
decided to perform a confirmatory case-control
study in five general hospitals in an urban region
in Belgium.

Patients and methods
The trial was a multicentre one, running simul-
taneously in five general hospitals in and around
Antwerp. The hospitals are located in different

parts of the city (centre and outskirts); all serve a
predominantly elderly population consisting
mostly of people of middle or low income. In
each hospital one gastroenterologist was respons-
ible for patient selection, interviewing, and com-
pleting the trial forms. From 1 May 1987 to 1
May 1989 all patients admitted to one of the five
hospitals because ofhaematemesis or melaena, or
both, were considered for inclusion. For defini-
tive inclusion, the source of bleeding had to be
identified by endoscopy performed within 48
hours of admission, and the patient had to have
one of the following sources of bleeding: peptic
oesophagitis, gastric erosions, gastric ulcer (soli-
tary or multiple), or duodenal ulcer (solitary or
multiple). We grouped these lesions under the
term 'erosive upper gastrointestinal lesions.'
When more than one lesion was present this was
recorded on the study form, but the gastroen-
terologist in charge of the patient had to identify
one lesion as the likely source of bleeding.
Patients with oesophageal varices, Mallory-
Weiss syndrome, upper gastrointestinal tract
neoplasia, or vascular malformations were
excluded from the study. For the control sub-
jects, the next patient admitted to the depart-
ment of internal medicine of the same hospital
matched for sex and age plus or minus 5 years was
selected, excluding patients admitted for upper
gastrointestinal bleeding or suspicion of upper
gastrointestinal bleeding. Cases and control sub-
jects were interviewed using identically struc-
tured questionnaires regarding concurrent and
previous disease and drug use. Special attention
was paid to the presence of symptoms of peptic
ulcer disease and the use of analgesic and anti-
inflammatory drugs such as aspirin, NSAIDs,
paracetamol, and corticosteroids. Drug use was
considered to be the drugs used in the week
before admission. For the cases, the gastroen-
terologist also had to record the number of units
of blood transfused, the type of treatment
(medical or surgical), and the outcome (survival
or death) on the study form. All study forms were
analysed in one centre (Middelheim General
Hospital). Drug use was analysed by grouping
the drugs in the following categories: aspirin;
paracetamol; NSAID (defined as all NSAIDs
excluding aspirin); corticosteroids; diuretics; B
blocking drugs; other antihypertensives (exclud-
ing diuretics and B blocking drugs); anti-
anginous drugs (nitrate derivatives and calcium
channel blockers); cardiac glycosides; bron-
chodilators; antibiotics; psychotropic drugs; oral
anticoagulants. When analysing the data, in most
instances no distinction was made between
patients with solitary or multiple ulcers.
Means (SD) were expressed and compared
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using Student's t test, while absolute numbers
were compared using the x2 test (with Yates's
continuity correction). Differences between
cases and control subjects with respect to a

particular risk factor were evaluated by calcula-
tion of the odds ratio (the ratio of discordant
pairs), being the number of case-control pairs
where a particular factor was present in the case

but not in the control, divided by the number of
pairs where the factor was not present in the case

but present in the control. ` The odds ratio
provides a good approximation of the relative
risk, and both are measures of the degree of
association between a factor and an event.'2 The
significance of the odds ratio was calculated by
McNemar's x2 test with continuity correction,"
while the confidence interval was calculated
using Miettinen's test based approximation."
The attributable risk (being an estimation of the
proportion of disease directly attributable to a

particular factor, in the assumption of causality)
was calculated according to the recommenda-
tions of Fleiss.'2 All probability (p) values were

two tailed; a p value of 0 05 or less was con-

sidered to be significant.

Results
Of 235 patients considered for inclusion in the
study because ofupper gastrointestinal bleeding,
nine were excluded because data collection was

incomplete. Of the remaining 225 patients, 161
proved to have bleeding from 'erosive' upper,
gastrointestinal lesions. The source of bleeding
was peptic oesophagitis in nine (5 6%), gastric
erosions in 12 (7.4%), gastric ulcer (solitary or

multiple) in 66 (41-0%), and duodenal ulcer
(solitary or multiple) in 74 (46-0%). There were
102 male and 59 female patients. Mean (SD) age

of cases was 68.0 (14-5) years (range 19-92) and
mean age of control subjects 68-1 (14-5) years
(range 18-91) (difference not significant by
paired t test).
There was no significant difference between

cases and control subjects in the use of tobacco,
alcohol, paracetamol, corticosteroids, diuretics,
B blocking drugs, other antihypertensives, anti-
anginous drugs, cardiac glycosides, bronchodila-
tors, antibiotics, psychotropic drugs, and oral
anticoagulants (Table I). There was, however, a

highly significant difference in the use of
NSAIDs (odds ratio 7-4, p<0 001; 95% confi-
dence interval odds ratio 3-7 to 14-7) and a

significant difference in the use of aspirin (odds
ratio 2-2, p=0 025; 95% CI odds ratio 1-3 to 4 0)
(Table II). There also was a highly significant
difference between cases and control subjects
regarding the presence of antecedents of peptic
ulcer disease (odds ratio 5.5, p<0C001; 95% CI
odds ratio 3-2 to 9-6) (Table II).
When odds ratios for NSAID use were calcu-

lated separately for each source of bleeding and
for sex (Table III) they were highly significant
both for gastric ulcer(s) and for duodenal ulcer(s)
and for both men and women (all p<OOOl);
they were not significant for gastric erosions and
oesophagitis.
When patients were grouped according to sex

and source of bleeding a significant difference
existed for gastric and duodenal ulcer(s) in

TABLE I Factors not significantly different between cases
and control subjects*

95%
Discordant confidence

Factor pairs Odds ratio interval

Tobacco 33/30 1 1 0 5 to 2-3
Alcohol 32/19 1.7 0.9 to 3.2
Paracetamol 14/10 1.4 0 5 to 4-1
Corticosteroids 7/17 0.4 0-2 to 1.1
Diuretics 25/15 1-7 0-8 to 3.5
B blocking drugs 20/10 2-0 0.9 to 4 6
Other antihypertensives 3/7 0.4 0-1 to 2 7
Anti-anginous drugs 21/15 1-4 06 to 3.1
Cardiac glycosides 9/13 0.7 0-2 to 2.1
Bronchodilators 13/13 1-0
Antibiotics 4/7 0-6 0-1 to 3.2
Psychotropic drugs 18/13 1.4 0-6 to 3.5
Oral anticoagulants 3/5 0-6 0 1 to 10-1

* The odds ratio (the ratio of discordant pairs) is the number of
case-control pairs where a particular factor was present in the case
but not in the control, divided by the number of pairs where the
factor was not present in the case while it was present in the
control. The statistical significance of the odds ratio was
calculated by McNemar's x(2 test.
Note: None of the p values in this table were significant.

women and for duodenal ulcer(s) in men; the
odds ratio for gastric ulcer(s) in men approached
significance (p=010) (Table III). Odds ratios
for people aged 60 or younger and over 60 were
compared (Table III), and were highly signifi-
cant in the older age group (p<0001), whereas
although the difference in younger patients was
less significant it was clearly significant
(p=0 025). When patients were grouped accord-
ing to age and sex, significance was highest in
older women and men, respectively; the differ-
ence was less significant in younger men and not
found in younger women, probably because of
the small number ofpatients in that group (Table
III). When calculations for these different sub-
groups were repeated for aspirin use (Table IV)
only the odds ratio for women was significant;
none of the other odds ratios was significant,
although they approached significance in older
people and both older and younger women
(p=0 10). Twelve patients were using both
NSAIDs and aspirin; the source of bleeding in
these patients was duodenal ulcer(s) in six,
gastric ulcer(s) in four, gastric erosions in one,

TABLE II Factors significantly different between cases and
control subjects*

Control

Case Used Not used Totals

NSAID:
Used 3 52 55
Not used 7 99 106

Total 10 151 161
Odds ratio 7.4, p<0-01
95% confidence interval odds ratio 3-7 to 14-7
Aspirin:

Used 8 35 43
Notused 16 102 118

Total 24 137 161
Odds ratio 2-2, p=0025
95% confidence interval odds ratio 1 3 to 4.0

Control

Present Absent Totals

Symptoms ofpeptic ulcer disease:
Present 4 66 70
Absent 12 79 91

Total 16 145 161
Odds ratio 5-5, p<0001
95% confidence interval odds ratio 3.2 to 9 6

* See footnote to Table 1.
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TABLE III Odds ratios according to source of bleeding, age
(years), and sex for NSAID use*

95%
Discordant Odds ratio confidence

Group pairs and p value interval

All cases (Table II) 52/7 7.4, p<0001 3-7 to 14-7
Oesophagitis 2/0 NS -

Gastric erosions 6/1 6, NS 0-6 to 61-2
Gastric ulcer(s) 18/2 9, p<0-001 25 to 325
Duodenal ulcer(s) 26/4 6-5, p<0-001 2-5 to 16-9
Age s60 10/1 10, p=0025 15 to 64-6
Age >60 42/6 7, p<0-001 3-3to 14-9
Men:
All men 27/4 6-7, p<0-001 26 to 174
Age s60 8/1 8, p=0O05 1-0 to 61-4
Age >60 19/3 6-3, p=0005 2-0 to 20-1
Oesophagitis 2/0 2, NS -

Gastric erosions 3/0 NS -

Gastric ulcer(s) 9/2 4.5, NS (p=0-10) 0.9 to 22.8
Duodenalulcer(s) 13/2 6-5, p=0-01 1-6to28-1
Women:
Allwomen 25/3 8-3, p<0-001 2-9to23-7
Age c60 2/0 NS -

Age >60 23/3 7-7, p<0-001 26 to 226
Oesophagitis 0/0 NS -

Gastric erosions 3/0 3, NS
Gastric ulcer(s) 9/0 p=001 -

Duodenal ulcer(s) 13/2 6.5, p=0-01 16 to 281

* See footnote to Table I.
NS=not significant.

and oesophagitis in one. The attributable risk for
NSAID use was 0.30 (95% CI 0.23 to 0 37) and
for aspirin use 0. 14 (95% CI 0-08 to 0 20); when
only patients with bleeding peptic ulcer(s) were
considered, these figures were, respectively,
0.29 (0-21 to 0 37) and 0-12 (0-06 to 0.18).

Patients using NSAIDs were older than
patients not using them (mean (SD) age 71.3
(13.4) years, range 33-89 v 66.1 (14.8) years,
range 19-92; p=0.05). The sex distribution was
also different in the two groups (patients using
NSAIDs: 27 men, 28 women; patients not
using NSAIDs: 75 men, 31 women; p=0 025).
Ofthe NSAID users, 15 (27.3%) used piroxicam,
10 (18-2%) diclofenac, 7 (12-7%) naproxen, 5
(9 1%) indomethacin, 4 (7.3%) sulindac, 2
(3.6%) ibuprofen, and 12 (21-8%) another

TABLE IV Odds ratios according to source of bleeding, age
(years), and sex for aspirin use*

95%
Discordant Odds ratio confidence

Group pairs andp value interval

All cases (Table II) 35/16 2-2, p=0025 1-3 to 4.0
Oesophagitis 1/0 NS -

Gastric erosions 5/1 5, NS 0.4 to 65.7
Gastric ulcer(s) 19/11 1-7, NS 0.7 to 3-8
Duodenal ulcer(s) 10/4 2-5, NS 0-7 to 9-6
Age %60 12/5 2-4, NS 07 to 7-8
Age >60 23/11 2-1, NS (p=0-10) 1-0 to 4 5
Men:
All men 17/11 1-5, NS 0.7 to 3.5
Age <60 7/5 1-4, NS 01 to 13-8
Age >60 10/6 1-7, NS 04 to 6-8
Oesophagitis 1/1 1, NS -

Gastric erosions 2/0 NS
Gastric ulcer(s) 9/8 1 1, NS -

Duodenal ulcer(s) 5/3 1.7, NS 0-1 to 32-1
Women:
All cases 18/5 3.6, p=0 025 13 to 9-8
Age -60 5/0 NS (p=0 10) -

Age >60 13/5 2-6, NS (p=0 10) 0-8 to 8-1
Oesophagitis 0/0 NS -

Gastric erosions 3/1 3, NS 0-04 to 222
Gastric ulcer(s) 10/3 3-3, NS 0-5 to 24-1
Duodenal ulcer(s) 5/1 5, NS 0.4 to 65.7

* See footnote to Table I.
NS=not significant.

NSAID; of the control patients 3 (30%) used
diclofenac, 3 (30%) indomethacin, 2 (20%)
naproxen, 1 (10%) piroxicam, and 1 (10%)
another NSAID; differences between cases and
control subjects were not significant. Transfu-
sion requirements were not significantly differ-
ent between patients using NSAIDs and those
not using them (mean (SD) number of units of
blood transfused in patients using NSAIDs 4.5
(7.5) units, range 0-44 v 3.9 (5.1) units, range
0-41; not significant), nor was there a difference
in the requirement of surgical treatment (patients
using NSAIDs needing surgery: seven of 55
(12.7%) v 11 of 106 (10.4%), not significant).
On the other hand, there was a difference in
outcome between the two groups: in the group
using NSAIDs eight of 55 (14.5%) patients died
while four of 106 (3.8%) patients not using
NSAIDs died; p=0025. When outcome was
correlated with age by dividing the patient
population into four age groups (Table V) the
mortality ofNSAID users was higher than that of
non-users both for the group of patients aged 60-
79 years and for the group of patients aged over
80 years; however, the observed differences were
not significant, although one of the p values
approached significance (Table V). In the 140
patients with bleeding gastric or duodenal
ulcer(s), the presence of symptoms of peptic
ulcer disease was not different in patients using
NSAIDs (symptoms of peptic ulcer disease were
present in 23 of the 47 NSAID users (48 9%)
and in 44 of the 93 cases not using NSAIDs
(47.3%), not significant), nor were multiple
gastric or duodenal ulcers more (or less) frequent
in patients using NSAIDs (gastric ulcer: non-
NSAID users 38 (82.6%) with a solitary ulcer,
eight (17.4%) with multiple ulcers; NSAID users
17 (85%) with a solitary ulcer, three (15%)
with multiple ulcers: not significant; duodenal
ulcer: non-NSAID users 41 (87 2%) with a
solitary ulcer, six (12-8%) with multiple ulcers;
NSAID users 19 (70.4%) with a solitary ulcer,
eight (29.6%) with multiple ulcers, not signifi-
cant).

Duration of intake ofNSAIDs and aspirin and
dose of aspirin for cases and control subjects are
summarised in Table VI; none of the differences
between cases and control subjects were signifi-
cant. In 24 patients more than one lesion was
seen; the different combinations and their rela-
tion to aspirin and NSAID use were: duodenal
and gastric ulcer(s) in eight (five patients using
NSAIDs, two ofwhom also used aspirin); duode-
nal ulcer(s) and gastric erosions in four (three
patients using NSAIDs); gastric ulcer(s) and
erosions in two (one using NSAIDs); duodenal
ulcer(s) and oesophagitis in four (two using
NSAIDs); gastric ulcer(s) and oesophagitis in
three (two using NSAIDs); and gastric erosions
and oesophagitis in three (two using aspirin).

Discussion
Our study confirms the highly significant associa-
tion between upper gastrointestinal bleeding
from 'erosive' lesions and NSAID use reported in
earlier case-control studies.467 We found that the
association was highly significant for both men
and women and for older patients, particularly
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TABLE V Outcome according to patient age and NSAID use

Age (years)

NSAID use <40 40-59 60-79 >80 Total

Non-users:
Died - - 1 3 4
Survived 8 26 49 19 102
% dying* 0% 0% 2-0% 13-6% 3-8%

Users:
Died - - 3 5 8
Survived 2 8 24 13 47
% dying* 0% 0% 11[1% 27-8% 14-5%

pvaluest NS NS NS (p=0-10) NS 0-025

* Expressed as percentage of total number of patients in age and user or non-user group.
tComparing mortality ofNSAID users and non-NSAID users for each age group; x2 test.
NS=not significant.

older women. This has been described4 and can
be explained at least in part by the fact that this
group ofpatients consumes the largest number of
NSAIDs.2 The difference regarding NSAID use
was also highly significant for both gastric and
duodenal ulcer(s). It is known that NSAID use is
associated more with gastric ulcers than with
duodenal ulcers,' 211 and in our study odds ratios
for the whole population and for women were
higher for bleeding gastric ulcers than duodenal
ulcer(s); these results are comparable to those
reported earlier.4 Nevertheless, confidence inter-
vals widely overlap, confirming the broad assess-
ment that the risk is roughly comparable for each
site.2
Patients with upper gastrointestinal bleeding

from 'erosive' lesions associated with NSAID use
were older than patients who were non-users of
NSAIDs, and in the user group both sexes were
equally represented, whereas in non-users there
was an important male predominance. This has
been a feature of several other studies6 1314 and
probably reflects prescribing habits. Another
striking finding was the difference in outcome for
NSAID users, whereas there was no significant
difference in transfusion requirements or need
for surgery. In some studies concerning NSAID
use and upper gastrointestinal bleeding no differ-
ence was found in the need for surgical treatment
or in mortality,'4 whereas in others a significant
difference in transfusion requirements was
found.'5 An update of the spontaneous reporting
of adverse reactions in the United Kingdom also
suggested that adverse reactions to NSAIDs are
more likely to be fatal in older patients. 6 In two
studies of the relation between NSAID use and
life threatening complications of peptic ulcera-
tion (bleeding or perforation) one study reported
a striking difference in outcome,'3 but another

TABLE VI Duration ofintake ofNSAID and aspirin and dose ofaspirin in cases and control
subjects * (Percentages in parentheses)

NSAID Aspirin
Case Control Case Control

Duration:
Less than 1 week 15 (27-3) 3 (30) 10 (23.2) 5 (20-8)
1 week- 1 month 15 (27 3) 2 (20) 10 (23 2) 5 (20.8)
1 month - 1 year 16 (29.0) 2 (20) 5 (11-6) 4 (16.8)
Morethan 1 year 9(16-4) 2 (20) 15(34.9) 10 (41.7)
Duration unknown 0 (0) 1 (10) 3 (7.0) 0 (0)
Dose:
Less than 2 g a week - - 21 (48 8) 11 (45.8)
More than 2 g a week - - 22 (51 2) 13 (54 2)

* Number of cases/% of patients taking the drug.

could not confirm this. 7 It is difficult to conclude
from our study whether the difference in out-
come we found is merely a reflection of the
patient's more advanced age, as differences in
outcome existed for both the 60-79 age group
and the over 80 age group but were only signifi-
cant for the patient population as a whole (Table
V). Nothing can be reported for younger patients
in our study because of the relatively small
number of patients in these age groups and the
absence of fatal cases.

In most studies, as in ours, there was no clear
difference in the risk associated with a particular
NSAID.467`8 There was also no clear relation
between duration of intake and occurrence of
bleeding, as is the case in most studies.2 Finally,
it is not known whether NSAID associated ulcers
are caused entirely by NSAIDs or represent an
exacerbation by NSAIDs of pre-existing ulcers,
or of an underlying 'peptic diathesis'.2 Our
finding that the characteristics of bleeding ulcers
associated with NSAID use (as regards the
presence ofsymptoms ofpeptic ulcer disease and
the multiplicity of lesions) are not different from
those not associated with NSAID use is a relative
argument in favour ofthe hypothesis that there is
no fundamental difference between ulcers associ-
ated with NSAIDs and those not associated with
NSAIDs. Another smaller study has already
found no significant difference concerning symp-
toms of peptic ulcer disease in patients with
NSAID or aspirin associated upper gastro-
intestinal bleeding.6
Concerning aspirin use we could only find a

significant difference between cases and control
subjects for the whole population and for
women, with no clear relation between dose or
duration of intake. Our data are roughly in
accordance with the findings of an earlier case-
control study5 and confirm the conclusion that
although the relation between aspirin use and
upper gastrointestinal bleeding certainly exists,
aspirin is of lesser importance than NSAID.'
There was no significant difference in the use

of other drugs, paracetamol and corticosteroids
in particular. Only one case-control study found
an association between upper gastrointestinal
bleeding and recent, but not longterm para-
cetamol exposure3; others found no association at
all.7 Whether corticosteroids can cause peptic
ulcers is still controversial9; their role in the
induction of upper gastrointestinal bleeding, if
present at all, is very small.20 The fact that no
other types of drugs are significantly associated
with upper gastrointestinal bleeding is in accor-
dance with other case-control studies4; it is
noteworthy that oral anticoagulants were not
significantly associated with upper gastro-
intestinal bleeding in our study or in others.9

In our.study, neither the use of alcohol nor the
use of tobacco was significantly associated with
upper gastrointestinal bleeding from 'erosive'
lesions. Alcohol and tobacco use were not signifi-
cantly associated with upper gastrointestinal
bleeding in most published case-control
studies. 4̀
Our finding of the highly significant associa-

tion of upper gastrointestinal bleeding with the
presence of peptic ulcer disease confirm the
notion that symptoms ofpeptic ulcer disease are a
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risk factor for the development of peptic ulcer
disease complications, in non-NSAID users as
well as in NSAID-users.2 Nevertheless, among
the 140 patients with bleeding peptic ulcer(s),
bleeding was the first sign of peptic ulcer disease
in 69 (52 2%); the absence of signs of peptic ulcer
disease in a high proportion of patients with
peptic ulcer complications has been reported
repeatedly in recent years. 13

Finally, the attributable risk we found for
NSAID use is somewhat higher than the figure
reported by Somerville and colleagues,4 but the
confidence intervals overlap; the attributable risk
for aspirin in our study was nearly identical to the
one reported by the same group.5 When we take
into account that some patients were using
NSAIDs and aspirin, our data are in accordance
with the view that over one third of all haemor-
rhages from peptic ulcers can be attributed to
NSAID or aspirin use.'
Some issues that concern the validity of our

study should be discussed. In the participating
hospitals a very high proportion of eligible
subjects was included. We wish to mention,
however, that the five participating hospitals
cover only about half of the population of
Antwerp; our data cannot be interpreted as being
representative of the patient population of the
whole city area. Another issue concerns the
selection of control subjects. We went to great
lengths to ascertain that the hospital control
subjects were relevant, as stated above, and we
believe that our control group was a well matched
group. We have, however, not used community
controls; this implies that some of our results
should be interpreted with caution, particularly
those concerning alcohol and tobacco use.
Finally, our inclusion of patients with peptic
oesophagitis and gastric erosions in the study can
be criticised. We decided to include these
patients because NSAIDs have been linked to
peptic oesophagitis21 and because of the well
known effect of aspirin (and, to a lesser extent,
NSAIDs) to induce mucosal erosions by local
irritation.2 For gastric erosions we found high
odds ratios for both NSAIDs and aspirin, but the
associations were not significant, probably
because of the small number of patients with
bleeding at this site. For oesophagitis odds ratios
were low and not significant. It should be reite-
rated that the number of patients with two of
these diagnoses was small; their inclusion in the
patient population does not change any of the
overall conclusions of the study.
We conclude that, in our study, NSAID use

and the presence of symptoms of peptic ulcer
disease were the major factors associated with

upper gastrointestinal bleeding from 'erosive'
lesions. We and others467 found a high relative
risk for NSAID use, but it should be noted that
the absolute individual risk is probably low.'
Nevertheless, as pointed out, the number of
cases induced in the whole population becomes
important in view of the widespread use of
NSAIDs. 24

We are indebted to Leon Kaufman for his help in the statistical
analysis of the study.
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