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Abstract
Background: Nonsteroidal anti-inflammatory drugs (NSAIDs)
are known to increase the risk of upper gastrointestinal
bleeding (UGIB). Whether the severity of outcome of UGIB
associated with NSAIDs differs from non-NSAID-related UGIB is
less clear.
Method: Medical records of 228 patients hospitalized for UGIB
in the Danish county of North Jutland were evaluated.
Preadmission characteristics and clinical outcomes were
compared between 112 patients who had been prescribed
ibuprofen and 116 patients who had been prescribed
paracetamol within 90 days of the hospitalization.
Results: The baseline characteristics of UGIB patients prescribed
ibuprofen tended to differ from those prescribed paracetamol.
The ibuprofen group significantly less often had histories of
ulcer (11% vs 36%) and dyspepsia (19% vs 44%), or had been
prescribed medications for these or other conditions, and had
lower co-morbidity indices. Ibuprofen users also were
somewhat less likely (31% vs 37%) to report GI pain at
admission, but among hospitalized patients with endoscopic
examinations were more likely (75% vs 58%) to be diagnosed
with ulcer or hematemesis vs normal or gastritis/dyspepsia/
reflux. For the clinical outcomes, 30 days case fatality rates
were 12% for both ibuprofen and paracetamol users. The
ibuprofen-related cases of UGIB more often required surgery
(11% vs 3%) or transfusions (66% vs 57%), and those
prescribed ibuprofen averaged 11 days in hospital, 4 days
longer than those prescribed paracetamol. Adjustment for
baseline characteristics and underlying conditions, or analyses
eliminating patients with unconfirmed diagnoses and prior
ulcers or restricted to patients with current hospital diagnoses
of ulcer or hematemesis, did not materially alter the ibuprofen
vs paracetamol differences in outcome measures. Generally
similar results were obtained when restricting the analyses to
patients prescribed ibuprofen or paracetamol within 30 days
of UGIB hospitalization, except for a reduction in the 30 days
case fatality rate among those prescribed ibuprofen.
Conclusions: UGIB patients with antecedent ibuprofen
prescriptions experienced about the same case fatality rates,
but more surgery and longer hospital stays, than patients
prescribed paracetamol. The differences appear in part due to
differing characteristics among those prescribed ibuprofen
compared with those prescribed paracetamol, but also raise
the possibility of drug-related effects.
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Introduction
It has been known for over a decade that use of nons-
teroidal anti-inflammatory drugs (NSAIDs) can result
in increased risk of upper gastro-intestinal bleeding
(UGIB)1-3. Numerous epidemiologic studies have doc-
umented that rates of UGIB are elevated (about four-
fold on average) among persons taking aspirin and
non-aspirin NSAIDs1-3. Variation in risk with the dose
and type of medication has been shown, but all forms
and doses appear to result in some elevation in risk1–3.
What is less clear is whether NSAID-related UGIB
differs in severity from non-NSAID-related UGIB, with
the few outcome studies producing conflicting
results 4–12. To address this issue we examined out-
comes (death, surgery, transfusions and length of hos-
pital stay) among persons hospitalized for UGIB who
were prescribed ibuprofen, the most commonly used
NSAID, and compared them with outcomes among a
control group of persons hospitalized for UGIB pre-
scribed the non-NSAID analgesic paracetamol.

Method

UGIB case ascertainment
We conducted a medical record review among resi-
dents of North Jutland, a Danish county of nearly
500,000 inhabitants, who had been hospitalized for
UGIB during 1991–1995. The UGIB patients were
identified from the Hospital Discharge Registry (HDR),
a computerized database containing information on
all admissions to somatic hospitals in the county from
1977 through 199513. For each hospitalization, the
files of the HDR include information on the personal
identification number of the patient, date of dis-
charge, and up to 20 discharge diagnoses, coded ac-
cording to the Danish version of the International Clas-
sification of Diseases, 8th revision until the end of 1993
and 10th revision thereafter. UGIBs were defined as a
diagnosis of esophagitis (ICD-8, 530.98; ICD-10, no
code), gastritis (535.01; K29.0), gastric (531.90,
531.92, 531.95; K25.0, K25.2, K25.4, K25.6), duode-
nal (532.90; K26.0, K26.2, K26.4, K26.6), gastroduo-
denal (533.90; K27.0, K27.2, K27.4, K27.6) or gastro-
jejunal ulcer (534.90; K28.0, K28.2, K28.4, K28.6), he-
matemesis (784.59; K92.0), melaena (785.79; K92.1)
or GI hemorrhage without specification (K92.2). Eligi-
ble for study were patients with a first diagnosis of
UGIB during 1991–1995, with those with a prior UGIB
hospitalization during 1977–1990 excluded. Also ex-
cluded were persons with prior hospitalizations for cer-
tain conditions which may predispose to UGIB, namely
alcoholism (303; F10), esophageal varices
(456.00–09; I85, I98.2), Mallory–Weiss syndrome
(530.97; K22.6), or liver cirrhosis (571, 573; K70, K72-
74, K76). Finally, since cancer is also a predisposing
condition for UGIB, we excluded persons recorded in
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the Danish Cancer Registry with an incident cancer af-
ter 1980.

Drug use
The computerized population-based Pharmaco-Epide-
miologic Database of North Jutland14 was used to
identify prehospitalization prescriptions for ibuprofen
and (for comparison) paracetamol among the UGIB
patients. This database contains information on pre-
scriptions dispensed during 1991–1995 from all phar-
macies in the county. Medications dispensed during
hospital stays are not recorded. Neither are over-the-
counter sales of aspirin, paracetamol, and 200 mg ibu-
profen, unless specifically prescribed by a physician for
a chronic condition or unless prescribed to pensioners,
in which case the government reimburses 50% of the
cost of the drug. For 400-mg and 600-mg ibuprofen
doses, and for all other non-aspirin NSAIDs, there is an
unconditional 50% reimbursement. Data items in the
prescription database include the unique personal
identification number of the patient, type of drug pre-
scribed according to the anatomical therapeutical
chemical (ATC) classification system, date of prescrip-
tion (date of dispensing the drug), tablet size, number
of tablets in the package and number of packages. In
addition to ibuprofen (ATC code M01 A E01) and pa-
racetamol (N02 BE01), we identified persons pre-
scribed other non-aspirin NSAIDs (azapropazone, di-
clofenac, etodolac, fenbufen, fenoprofen, flurbipro-
fen, indomethacin, ketoprofen, ketorolac, nabume-
tone, naproxen, phenylbutazone, piroxicam,
proquazon, sulindac, tenoxicam, tiaprofenic acid,
tolfenamic acid, tolmetin) and other drugs which may
affect the risk of UGIB (namely, corticosteroids, antico-
agulants, and high- or low-dose aspirin, serotonin re-
uptake inhibitors (N06AB), calcium-channel blockers
(C08), nitroglycerine (C01D), and proton pump inhib-
itors (A02B).

Selection of patients
Selected for the ascertainment and review of medical
records were all eligible UGIB patients who had been
prescribed ibuprofen, but not other NSAIDs, aspirin,
corticosteroids or anticoagulants within 90 days prior
to the hospitalization for UGIB. Selected for compari-
son were eligible patients hospitalized with UGIB and
prescribed paracetamol, but not NSAIDs or the other
drugs, within 90 days prior to the hospitalization. The
relevant hospitals were visited and medical records
pertinent to the hospitalization for UGIB were ob-
tained.

Outcome data
The records were abstracted by a single physician us-
ing a standardized form to record information on pa-
tient characteristics prior to and at admission, disease
diagnosis, and outcomes of the hospitalization. The
specific outcomes evaluated were: in-hospital case fa-
tality; need for surgery; need for transfusion; and
length of hospital stay.

Statistical analysis
Statistical analyses focused on comparisons of the
preadmission, at admission, and in hospital proce-
dures and outcomes among the UGIB patients pre-
scribed ibuprofen compared with paracetamol. Differ-
ences in proportions between the two groups were

tested for significance using Mantel–Haenzel test sta-
tistics, and logistic regression analyses were employed
for estimating (via calculation of odds ratios) and test-
ing group differences in hospital procedures and out-
comes overall and after adjusting for age, the
preadmission characteristic of history of prior ulcer,
and the underlying endoscopic diagnosis (ulcer/he-
matemesis vs gastritis/dyspepsia/reflux/normal/un-
known)15,16. Additional analyses adjusted for prior
dyspepsia, use of tobacco and/or alcohol, and a co-
morbidity index, whereby we classified individuals into
three categories based on their number and severity of
up to 19 coexistent health conditions17. In addition,
analyses were repeated after excluding persons where
documentation confirming the UGIB diagnosis was
not found in the medical records, after restricting the
subjects to those with endoscopically confirmed ulcer
or hematemesis, and after deleting individuals with a
history of prior ulcers. Finally, we repeated the analy-
ses applying a 30-day exposure window for prescrip-
tion of ibuprofen or paracetamol prior to hospitaliza-
tion for UGIB.

Results
Overall, 112 UGIB patients had been prescribed ibu-
profen (but not other UGIB-related drugs) and 116 pa-
racetamol (but not other UGIB-related drugs) in the 90
days prior to their hospitalization for UGIB. Medical
records were obtained for all but one ibuprofen and
three paracetamol patients. About 60 % of the pa-
tients were female. The patients tended to be elderly,
with more than 40 % in each group age 80 or above
at admission (Table 1) with a tendency towards higher
age in the paracetamol group.

The UGIB patients who were prescribed ibuprofen
less often had a history of ulcer or dyspepsia recorded
in the medical record (P < 0.01) or had been pre-
scribed a proton pump inhibitor (P < 0.01), but were
non-significantly more often listed as tobacco smokers
and alcohol drinkers (Table 1). The ibuprofen group
also somewhat less often had cardiovascular, central
nervous system or any type of medication listed in the
medical records.

At the time of admission, 31% of the records for
ibuprofen users vs 37% for paracetamol users listed GI
pain as a symptom. The ibuprofen cases tended to
have fewer co-morbid conditions, as indicated by
lower co-morbidity index scores. Endoscopy was per-
formed for nearly equal percentages (65% and 66%)
of the ibuprofen and paracetamol related cases, re-
spectively. Among those with endoscopies, the ibu-
profen group significantly (P � 0.04) more often had
an endoscopic diagnosis of ulcer or haematemesis
(75% vs 58%) than normal or gastritis/dyspepsia/re-
flux. For 14 (13%) ibuprofen and 22 (19%) paraceta-
mol cases the diagnosis of UGIB could not be con-
firmed based on our review of medical records.

Thirty days case-fatality rates were equal in both
groups (Table 2). The severity of outcome was greater
for ibuprofen users for the three other outcome meas-
ures examined. The ibuprofen group more often (11%
vs 3%) required surgery (adjusted OR � 2.2, 95% CI
1.1–4.3) and transfusions (66% vs 57%, adjusted
OR � 1.2, 95% CI 0.9-1.6). The mean and median du-
ration of stay in hospital were 11.4 and 8 days, respec-
tively, for those in the ibuprofen group vs 7.4 and 5320



days for those in the paracetamol group, with the OR
rising with increasing number of days in hospital. The
odds ratios in Table 2 were adjusted for age, previous
ulcer and underlying diagnosis. Separate analyses ad-
justing for dyspepsia, use of tobacco or alcohol, or the
co-morbidity index resulted in similar findings.

The four outcomes measures were correlated, with
duration in hospital, frequency of transfusion, and case
fatality rates being higher among those who under-
went surgery than among those who did not. How-
ever, the longer hospital stays and higher transfusion
rates among the ibuprofen than paracetamol group
persisted among both those with and without surgery,
as did the absence of a higher case fatality rate among
ibuprofen users.

After the exclusion of 36 patients whose UGIB diag-
nosis was not confirmed, the relative differences re-
mained largely unaffected, although the percentages
with surgery and transfusions and the average length
of hospital stay increased somewhat for both groups.

Similarly, restricting analyses to persons with endo-
scopically confirmed diagnoses of ulcer or hematem-
esis (namely, the 49% of the ibuprofen and 40% of the
paracetamol groups shown in Table 2) again generally
resulted in only minor changes in the ibuprofen vs pa-
racetamol differences. In this subset of the cases, 36%
of the ibuprofen vs 20% of the paracetamol group had
hospital stays of 10 days or more. Case fatality rates
were lower among ibuprofen cases with vs without en-
doscopic diagnoses of ulcer/hematemesis, whereas lit-
tle difference was found among the paracetamol

cases. Restricting analyses to persons without prior ul-
cers also yielded little change in results.

Using a 30-day exposure window prior to UGIB hos-
pitalization yielded study groups of 63 patients with
antecedent ibuprofen prescriptions and 70 patients
with paracetamol prescriptions. There was almost no
change in the results for the paracetamol group, and
no significant changes for the ibuprofen group, al-
though the 30-days case-fatality rate among those
prescribed ibuprofen within 30 days of hospitalisation
was 6% (n � 4) and was 18% (n � 9) among those
prescribed ibuprofen 31 to 90 days prior to hospitali-
sation whereas patient characteristics and secondary
outcomes remained largely unaltered.

Discussion
In this study UGIB patients prescribed ibuprofen within
90 days of hospitalization experienced the same 30
days case fatality rate as those prescribed paracetamol.
When we restricted the exposure period to 30 days,
the case fatality rate declined among patients pre-
scribed ibuprofen, but the numbers of events were
small. Irrespective of exposure window, ibuprofen
cases more often underwent surgery and transfusions
and spent significantly more days in hospital than pa-
racetamol cases.

A limited number of other studies have examined
these outcomes in NSAID related vs NSAID unrelated
cases of UGIB, with inconsistent results. Among 785
upper- and 161 lower-GIB cases in the United States,
UGIB patients who had taken NSAIDs had lower in-
hospital mortality rates (5% vs 13%), less rebleeding,
and a one-day shorter median hospital stay than those
who had not taken NSAIDs, while no significant differ-
ences were observed among NSAID users with lower
GIB4. A few studies have indicated no substantial dif-
ferences in outcome of NSAID-related UGIB cases. A
review of Spanish UGIB patients showed that persons
prescribed NSAIDs less often had prior ulcers and that
the bleedings resulted more often from gastric vs duo-
denal ulcers, but reported no differences in clinical
outcomes, including surgery, transfusion, and length
of hospital stay5. Similarly, studies of 80 ulcer patients
in Australia6 and 150 in the United States7 found no
NSAID effect in case fatality, and a study of nearly 600
patients in a multi-center study in the United States,
Sweden and Hungary8 found little difference in clini-
cal presentation or in rates of surgery between NSAID-
related vs unrelated cases. Some studies, however,
have reported poorer outcomes for NSAID-related
UGIB diagnoses. In a recent prospective follow-up of
Dutch UGIB patients, those who had been prescribed
NSAIDs had significantly higher in-hospital mortality
(9% vs 4%), rebleeding and need for surgery than
those not prescribed these medications9. Case fatality
rates also were at least twice as high among NSAID-re-
lated than non-NSAID-related peptic ulcer cases in ear-
lier studies of over 200 patients in each of the United
Kingdom10 and United States11, with a nearly 4-fold
increase in surgery in the US study. In New Zealand,
morbidity and mortality rates were similar, but a three-
day longer median hospital stay was reported for pa-
tients with NSAID-related bleeding ulcers12.

Part of the difficulty in evaluating the relationship
between drug use and clinical outcomes arises from
the differing profiles of persons prescribed various

Table 1 Admission characteristics of GI bleeding
patients prescribed ibuprofen vs para-
cetamol prior to hospitalization

Characteristic (percentage) Para-
cetamol
(n=116)

Ibuprofen
(n=112)

Female sex 60 62
Age < 65 15 21
65-79 40 36
80+ 46 43
History of dyspepsia 44 19*

History of ulcer 36 11*
Use of proton pump inhibi-
tors

13 1*

Use of cardiovascular drugs 59 50
Use of CNS drugs 41 34
Use of any medication 87 76
Smoking 21 31
Comorbidity index: 0 28 45**
Comorbidity index: 1 41 35**
Comorbidity index: 2+ 31 21**
Alcohol drinker 12 18
GI pain reported 37 31
Endoscopic diagnosis:normal 12 (18)a 9 (14)a

– Gastritis/dyspepsia/reflux 16 (24)a 7 (11)a

– Ulcer/haematemesis 40 (58)a 49 (75)a

– Missing 34 35

* P < 0.01; ** P < 0.05.
aPercentages among those with performed endoscopies
in parentheses.
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medications, which could generate confounding by
indication. The ibuprofen group in our study was
younger, less likely to have had a prior history of ulcer
or dyspepsia, or to have been prescribed anti-ulcer
drugs. These differences are not surprising, however,
given usual Danish medical practice. A history of ulcer
or dyspepsia is regarded as relative contraindication to
prescription of NSAIDs. Gastroprotection through
concomitant use of proton pump inhibitors or misopr-
ostol was not generally used in the study period. The
most commonly used alternative analgesic, not known
to be associated with adverse GI effects, is paraceta-
mol. On this background the 11% prevalence of re-
ported prior ulcers among the ibuprofen group (al-
though substantially lower than the 36% among the
paracetamol group) might be considered high. How-
ever, since by study design we excluded persons with
hospitalization for bleeding ulcer before the
1991–1995 study period, the prior ulcers reported in
the medical records likely represent less serious condi-
tions treated in doctors’ offices or on an out-patient
basis.

Although fewer among the ibuprofen than para-
cetamol groups had prior episodes of ulcer, some of
the outcomes (although not the most definitive out-
come, namely case fatality) were poorer. The poorer
secondary outcomes seem at least in part associated
with more severe findings at endoscopy in the ibupro-
fen group where only 25% had a diagnosis of gastritis,
dyspepsia, reflux or normal vs 42% among the para-
cetamol group. However, adjusting for such differ-
ences (either statistically through the regression mod-
els or by eliminating those with normal or uncon-
firmed UGIB diagnoses or by restricting analyses to
those with endoscopically confirmed ulcer) failed to
eliminate the differences in outcomes between the
two groups. It is possible that residual confounding
may have hindered our adjustment capacity. Never-
theless, of particular note is the four day longer aver-
age (and three day longer median) hospital stay
among the ibuprofen group, which remained largely
the same in all analyses.

In the primary analyses we applied a 90-day expo-
sure window for antecedent prescriptions of ibuprofen
and paracetamol. Although NSAID prescriptions
within 90 days prior to hospitalization have been
shown in this population to be significantly related to
increased UGIB risk18, this relatively long exposure pe-
riod may increase the possibility of misclassification of

exposure. This misclassification may have tended to
dampen rather than accentuate the differences be-
tween the ibuprofen and paracetamol groups, how-
ever, for all but 30 days case fatality, the results were
similar in the 30-day and 90-day analysis. The lower
case fatality among the ibuprofen group when using
the 30-day exposure window is compatible with a
higher general morbidity among chronic users of pa-
racetamol. A similar pattern might have been ex-
pected in the 90-day analysis, but the opposite was
observed as case fatality was higher among the ibu-
profen subset who received prescriptions 31 to 90
days prior to hospitalisation. The explanation for the
this difference is unclear, but seems most likely related
to random fluctuations from the mortality results
based on small numbers in each subset.

Our adjustment for tobacco and alcohol intake as
well as prior ulcer reflected in medical records had lit-
tle impact on the observed ibuprofen vs paracetamol
differences in outcome measures. Regarding use of
other drugs with ulcerogenic potential we found no
difference in use of serotonin reuptake inhibitors,
whereas the use of nitroglycerine and Ca-blockers was
highest in the paracetamol group reflecting the higher
general morbidity.

We did not have data on infection with helicobacter
pylori or on specific medical regimes during hospital
stay. However, most hospitals have standardized
guidelines for medical treatment of ulcer disease irre-
spective of previous drug exposure and variation in
medical treatment is thus unlikely to have distorted
our associations.

The strengths of our study include the examination
of the total population in one area of Denmark, repre-
sentation of all socioeconomic groups, and use of the
Hospital Discharge Register which encompassed all se-
rious UGIB events in the population. From the North
Jutland Pharmaco-Epidemiologic Prescription Data-
base we obtained complete ascertainment of all use of
prescription NSAIDs thus avoiding reliance upon self-
reported analgesic use. Through these population-
based resources we believe we have minimized prob-
lems that can sometimes afflict case-control studies or
cohorts of selected groups of patients.

Conclusions
In summary, this investigation revealed a lower 30-
days case fatality in patients prescribed ibuprofen in

Table 2 Hospital outcomes of GI bleeding patients prescribed ibuprofen vs paracetamol

Outcome
(percentage)

Paracetamol
(n=116)

Ibuprofen (n=112) Odds
ratio*

95% CI

Died within 30 days 12 12 1.0 0.7–1.6
Had surgery 3 11 2.2 1.1–4.3
Had transfusion 57 66 1.2 0.9–1.6
Length of stay (days) –
– < 5 days 49 34 1.0 –
– 5–10 days 30 30 1.4 0.9–1.5
– 10+ days 21 36 2.7 1.2–5.9
– median, days 5 8

* Prevalence adds ratio for outcome among ibuprofen relative to paracetamol users adjusted for age group (<65, 67–79, 80+), prior
ulcer (yes/no), and underlying diagnosis (ulcer-hematemesis vs other).
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the preceding month but no difference when examin-
ing drug exposure 90 days prior to hospital admission.
Ibuprofen-related UGIB was associated with more sur-
gery and transfusions and longer hospital stay than
non NSAID-related UGIB. The differences may relate to
differing characteristics of patients prescribed ibupro-
fen compared with paracetamol. However, the persist-
ence of group differences after adjusting for preadmis-
sion characteristics and underlying endoscopic diag-
noses raises the possibility of drug effects. It could be
speculated that NSAIDs are more effective in masking
GI pain, thus resulting in delayed admission and
greater need for surgery, transfusion and longer hos-
pitalization for recovery. If our findings are confirmed
in other populations, the public health impact of
NSAID-induced UGIB may be greater than previously
recognized.
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