
BRITISH MEDICAL JOURNAL VOLUME 290 2 FEBRUARY 1985 347

operated on later.6 In the single centre in our series treating
more than five cases a year the jaundice free survival rate with
surgery before 8 weeks was 72% compared with 33% after
12 weeks. In this series three quarters of the infants were
treated after 60 days of age and one third after 90 days.
These observations and the progressive nature of biliary

atresia as evidenced by pathological studies17 18 suggest that if
more infants are to benefit from treatment they must have
surgery by 8 weeks of age. This will be possible only if sus-
pected cases are identified earlier and referred to centres with
the diagnostic skills to distinguish biliary atresia from the many
intrahepatic causes of complete cholestasis, conditions for which
surgery is contraindicated.19 Observations at King's College
Hospital suggest that the major cause of delay in diagnosis is a
failure to appreciate the importance of jaundice in infancy,
particularly in a well grown, healthy looking baby. Parents
should be advised that any jaundice persisting into the third
week of life is unusual and requires referral to a paediatrician
for investigation and possible treatment.

Family and community physicians, health visitors, and district
nurses need reminding that persistently yellow or orange urine
or stools with reduced pigment accompanying jaundice in-
variably indicates hepatobiliary disease, which in infants
requires urgent investigation. Paediatric referral is often not
initiated until review in the infant clinic at 6 weeks of age. If
this examination was advanced to 4 weeks of age earlier treat-
ment would be possible. At 4 weeks of age detection of other
structural abnormalities and assessment of developmental or
nutritional problems and of emotional difficulties in the child-
parent interaction-the main objectives of the examination-
should be no more difficult than at 6 w,eeks of age. In Japan infant
review is at 1 month of age and the investigation of suspected
biliary atresia has been concentrated in a few centres, in each
of which the vast majority of operations are done by one
surgeon.7 This survey suggests that a similar approach in the
United Kingdom would increase the number of infants who
become free of jaundice after surgery and may improve the
long term prognosis in biliary atresia.

We are indebted to all members of the British Association of
Paediatric Surgeons and the British Paediatric Association Gastro-
enterology Group for their encouragement and cooperation in pur-
suing this survey. We are grateful to Mrs Pamela Golding for typing
the manuscript. Janet W McClement is supported by the Michael
McGough Foundation Against Liver Disease in Children.
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Use of anti-inflammatory drugs by patients admitted with
small or large bowel perforations and haemorrhage
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Abstract

The intake of anti-inflammatory drugs by 268 patients
with colonic or small bowel perforation or haemorrhage
was compared with that by a group of patients, matched
for age and sex, with uncomplicated lower bowel disease.
Patients with perforation or haemorrhage were more
than twice as likely to be takers of anti-inflammatory
drugs, but no association was detected with the intake
of other types of drugs, particularly cardiovascular
drugs.

Department of Therapeutics, University of Nottingham Medical
School, Queen's Medical Centre, Nottingham NG7 2U'H

M J S LANGMAN, MD, FRcp, professor
LINDA MORGAN, MB, CHB, research associate
ANNE WORRALL, MB, BS, research associate

Correspondence to: Professor M J S Langman.

The association between complicated lower bowel
disease and intake of anti-inflammatory drugs may be
causal.

Introduction

The causes of perforation of the gut below the duodenum,
except perforation occurring in association with ischaemia, are
poorly understood. Slow release enteric coated potassium
supplements are known to cause solitary ulcers in the lower
small intestine,' and it has recently been suggested that the
controlled release indomethacm preparation Osmosin may be
particularly likely to cause perforation of the lower bowel.2
Whether other pharmaceutical preparations of non-steroidal
anti-inflammatory drugs can damage the lower bowel wall is
unknown, although anecdotal reports suggest that they may,3-5
and no general search has been made to determine if the use of
potassium supplements in general or of other cardiovascular
drugs is associated with intestinal damage. We therefore
examined the drug histories of patients admitted to hospital
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with large bowel disease other than cancer, ulcerative colitis,
or Crohn's disease to determine whether perforation and
haemorrhage were associated with intake of anti-inflammatory
or cardiovascular drugs.

Patients and methods

Searches were made for the case notes of patients aged 40 or over
admitted to the Nottingham hospitals who at discharge or death in
1978-82 had records coded under a set of International Classification
of Disease (ICD) numbers covering the likely diagnostic groups.'
These included numbers for non-infective enteritis and colitis (other
than regional enteritis and idiopathic proctocolitis), vascular in-
sufficiency, diverticular disease, peritonitis of unspecified cause,
abscess, and other unspecified disorders of the intestine as small
intestinal perforation below the duodenum and large intestinal
perforation and bleeding are not coded, like peptic ulcer, under a
single set heading. Table I shows the ICD codes examined. The
records were then examined and information extracted about the
disease necessitating admission and about the drugs taken by patients
before admission as recorded by admitting staff. When drug histories
were specified all individually recorded items were noted by us; in
addition, we noted separately those records in which admitdng staff
had recorded that no drugs were being taken and those giving no

indication of whether specific inquiries had been made.
A diagnosis of perforation of the small or large bowel was accepted

if there was operative or necropsy evidence of perforation distal to
the duodenojejunal flexure. Intestinal haemorrhage was accepted as a

diagnosis if the patient had suffered from melaena, usually containing
fresh blood, for which on clinical grounds an upper gastrointestinal
source seemed unlikely and investigation had shown none.

Data obtained on patients with haemorrhage or perforation were
compared with those on a group of patients admitted with un-
complicated bowel disease. These controls were matched for age and
sex with the patients with complicated disease but were otherwise
drawn randomly from the set of records obtained for patients with
uncomplicated disease. Results were analysed by the method of
Miettinen.7

Results

Altogether 740 sets of records were extracted using 13 separate
ICD codes; table I shows the proportions of patients who were
definitely recorded as taking or not taking drugs when admitted, the
proportion for whom no drug history was recorded, the average
number of items recorded per drug taker, and the proportion in
each diagnostic category with complicated disease. Just over two
thirds of all patients (506 out of 740) were noted to be taking drugs;
just over a fifth (165) were recorded not to be taking drugs; and in
rather under a tenth (69) no drug history was recorded. Neither the
proportions of drug takers nor the average number of drugs per taker
varied significantly by diagnostic category.
Table II similarly compares the proportions of patients taking and

not taking drugs and the average number of drugs taken for patients
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TABLE II-Drug histories taken on admission in 740 patients with and without
complicated bowel disease

No (%) of patients
Average No

Patient category n Definitely Definitely With uncertain of items
taking not taking drug per patient
drugs drugs history

Perforation:
Small intestine 25 14 (56) 7 (28) 4 (16) 2-2
Large intestine 82 56 (68) 16 (20) 10 (12) 2-2

Haemorrhage 161 114 (71) 37 (23) 10 (6) 2-2

Total 268 185 (69) 59 (22) 24 (9) 2-2

All other groups 472 321 (68) 109 (23) 42 (9) 2 5

with perforation or haemorrhage of lower intestinal origin and for
the remainder without such complications. The proportions ofpatients
definitely taking and not taking drugs in the overall groups With
and without complications did not differ materially, and the average
number of items per taker was slightly greater among those with
uncomplicated disease. The smaller proportion of takers among those
with small bowel perforation compared with the remainder could well
have arisen by chance.

Table III shows the proportions of patients with small or large

TABLE iiI-Recorded intake of anti-inflammatory drugs by patients with and
without complicated bowel disease

Patients with Age Patients with Age
small or and sex smal or and se

large bowel matched large bowel matched
perforation controls haemorrhage controls
(n= 107) (n= 107) (n= 161) (n= 161)

No of patients taking:
Non-steroidal antl-

inflammatory drugs alone 17 10 29 10
Cortcosteroida alone 4 2 4 6
Non-steroidal anti-

inflammatory drugs and
corticosteroids 7 1 3 0

Total No (%) of takers 28 (26-2) 13 (12 1) 36 (22-4) 16 (10)

Relative risk xi 95% confidence limits

Patients with perforation v
controlst 2-56 5 91 413-162

Patients with haemorrhage v
controlst 2-61 8-28 4-85-1-40

Particular drugs*:
Azapropazone 1
Benoxaprofen 1
Diflunisal 2 1
Fenoprofen 1
Flurbiprofen 3 3 2 2
Ibuprofen 7 4 7 1
Indomethacin 4 7 1
Ketoprofen 1
Mefanamic acid 1 1
Naproxen 3 4 3
Phenylbutazone 1 3 1
Piroxicam 1 1
All arieties of aspirin 6 2 5 1

*Corticosteroids not included. Numbers greater than numbers of patients because
some patients were taking more than one drug.
tDifferences in numbers taking anti-inflammatory drugs.

TABLE i-Details of patients with lower bowel disease according to general diagnostic categories

Diagnosis Drug history Average No No (%) of patients with:
n of items

ICD code Description No (%O) of takers No (%) of non-takers No (%) uncertain per taker Perforation Bleeding
556.9 Idiopathic proctocolitis of unspecified type 5 2 (40) 3 (60) 0 2-0 1 (20) 3 (60)

557:1 l Vascular insufficiency of the intestine, 76 54 (71) 12 (16)557f1 acute, chronic, and unspecified 10 (13) 25 7 (9) 14 (18)

558.9 Other non-infective gastroenteritis and
colitis of unspecified type 87 59 (68) 23 (26) 5 (6) 2-4 3 (3) 10 (11)

562-0 Small intestinal diverticulosis 18 12 (66) 3 (17) 3 (17) 2-3 8 (4) 0

562.1 Colonic diverticulosis 469 319 (68) 108 (23) 42 (9) 2-3 53 (11) 121 (26)
567.2 Other suppurative peritonitis and peritonitis 28 17 (61) 6 (21) 5 (18) 2-4 15 (54) 1 (4)
567.9 1 of unspecified type
569.4 Other disorders of rectum and anus,
569.5 1 abscess of intestine, other disorders 57 43 (75) 9 (16) 5 (9) 2-3 20 (35) 12 (21)
569.8 r of the intestine, and other unspecified
569.9 J disorders

Total 740 506 (68 4) 165 (22-3) 69 (9 3) 2-4 107 (14) 161 (21)

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.290.6465.347 on 2 F

ebruary 1985. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 290 2 FEBRuARY 1985 349

intestinal perforation and with lower bowel haemorrhage who were
noted to be taking anti-inflammatory drugs together with details of
particular drugs being taken. It also shows the same information for
a sample of patients, matched for age and sex, with uncomplicated
lower bowel disease.

Anti-inflammatory drugs of any type were being taken at the time
of their admission by over a quarter (28 (26%)) of patients with small
or large bowel perforation but by only 13 (12%) of their matched
controls. Such drugs were also being taken by over a fifth (36 (22%))
of patients with lower bowel haemorrhage but by only 16 (9 5%) of
their matched controls. Both differences were highly significant
(X2= 5-91 and X2 = 8-28, respectively; p < 0-01 in both cases).

Patients with complicated disease of either type were more likely
to be taking ibuprofen, indomethacin, naproxen, phenylbutazone,
diflunisal, aspirin, or corticosteroids together with non-steroidal
anti-inflammatory agents than their matched controls but were no
more likely to be taking flurbiprofen or corticosteroid drugs alone.
All differences were small, however, and could well have arisen by
chance. The controlled release indomethacin preparation Osmosin
was not recorded on any occasion.
Table IV shows patterns of intake of cardiovascular drugs for

patients with complicated bowel disease and their matched controls.
No consistent and significant differences were detectable between
patients and controls. Diuretics containing potassium, and potassium
supplements, were taken slightly more often by patients with per-
forated disease and potassium sparing diuretics slightly less often
than by their controls, but the difference was small, non-significant,
and unmatched by any parallel trend for patients with bowel haemor-
rhage.

TABLE iv-Recorded intake of cardiovascular drugs by patients with and
without complicated bowel disease

Patients with Age Patients with Age
small or and sex small or and sex

large bowel matched large bowel matched
perforation controls perforation controls
(n= 107) (n= 107) (n= 161) (n= 161)

Separate potassium
supplements 3 5 8 3

Thiazide or loop diuretics
combined with potassium 11 7 7 12

All other cardiovascular drugs 44 35 62 81
Average No of drugs per

patient 0 5 04 0-5 0-6

Relative risk x2 95% confidence limits

Patients with perforation v
controls* 1 19 0-04 2-71-0-52

Patients with haemorrhage v
controls* 1-00 0-04 2-09-0-77

*Difference in numbers taking drugs containing potassium.

Discussion

Perforation and haemorrhage are occasional and well des-
cribed complications of idiopathic ulcerative colitis and Crohn's
disease, and perforation may occur in established bowel infarc-
tion. In general, however, the incidence of such events is not
clear. Although a sample of one tenth of all hospital discharges
and deaths is routinely extracted and enumerated, perforation
and bleeding of non-peptic origin are not classified under
a single unified code. We searched extensively through a series
of ICD codes but cannot be sure that the 107 cases of per-
foration and 161 cases of bleeding found were all those admitted
in the five years reviewed. The Nottingham hospitals take
patients from a surrounding population of some 800 000, of
whom about 40%0 would be aged 40 or over; minimum crude
incidences would therefore be of the order of seven perforations
and 10 haemorrhages per 100 000 population. These estimates
can be placed in context by comparing them with figures for
the incidence of perforated duodenal ulcer in the United
Kingdom. These vary from 22 to 46 per 100 000 in men and
from six to 17 per 100 000 in women aged from 45 to 75.6

Ulceration of the lower small bowel has been ascribed to the

use of enteric coated potassium supplements, and more recently
it has been suggested that the slow release indomethacin
preparation Osmosin, by releasing drug at high concentrations
at a specific site, causes lower bowel perforation in patients
without mucosal disease. Anecdotal case reports such as these
are difficult to evaluate. We could find no previous case-control
studies comparing the drug intake of patients with bleeding or
perforation with the intake of patients without these complica-
tions, probably because lower bowel perforation and bleeding
have been thought to be so rare that planned retrospective
studies in which patients are deliberately questioned about their
drug intake before admission would be impracticable. We have
had to depend on drug histories obtained by admitting house
staff and have compared these in patients with complicated
and uncomplicated lower bowel disease. Findings could clearly
be affected if the intensity of questioning varied from one
group of patients to another. Our data suggest that this was
unlikely to have occurred. Thus table III shows that proportions
of case histories that did not include any mention of inquiries
about antecedent drug intake did not differ materially between
patients with bleeding or perforation and those without.
Furthermore, the average number of items recorded per taker
was, if anything, lower in those with complicated rather than
uncomplicated disease. By contrast, intake of anti-inflammatory
drugs was recorded twice as often in patients with bleeding or
perforation as in their matched controls.
As the intake of anti-inflammatory drugs is widely believed

to cause peptic ulcer complications our patients with compli-
cated lower bowel disease may have been questioned particularly
intensively about their intake of such drugs. We think, however,
that this is unlikely. Firstly, we found no material difference in
the intake of potassium containing agents in particular, or
cardiovascular drugs in general, by patients with complicated
bowel disease, although an association with potassium intake
had previously been reported; if more intensive questioning
had occurred items containing potassium might have been
noted more often in case histories of patients with complicated
disease. Secondly, the recorded intake of anti-inflammatory
drugs by controls was, at 10%, of the same order as the intake
recorded during a planned retrospective study in which a random
sample of patients aged over 60 from Nottingham general
practitioners' lists were questioned about the use of anti-
inflammatory drugs (Langman, unpublished data).
We suggest that patients with bowel perforation or haemor-

rhage are particularly likely to be takers of anti-inflammatory
drugs and that the association may be causal. In earlier studies
we found that the relative risk of developing upper gastro-
intestinal bleeding is roughly doubled in patients taking aspirin.8
If the figures that we have presented here are correct the
relative risks associating the intake of anti-inflammatory drugs
with bowel perforation and haemorrhage may be slightly greater.

We thank Merck Sharp and Dohme for financial support and our
colleagues for permission to examine case records.
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