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Abstract
A case-control study was performed to determine
whether aspirin confers a similar risk of bleeding
from gastric or duodenal ulcers in the elderly as non-
aspirin, non-steroidal anti-inflammatory drugs. The
intake of analgesics in 230 patients with bleeding
ulcers aged 60 and over and in hospital and com-
munity controls matched for age and sex was
examined. Those who had taken aspirin were
between two and three times more likely to be
admitted to hospital with bleeding ulcers. This
increased risk was not accounted for by aspirin taken
for indigestion or by concurrent use of non-aspirin,
non-steroidal anti-inflammatory drugs. A similar
effect was not seen for paracetamol.
When aspirin and other non-steroidal anti-

inflammatory drugs were considered together the
overall risk attributed to the drugs suggested that
these drugs may be responsible for over a third of
admissions for bleeding peptic ulcers in the elderly.

Introduction
We have found that bleeding from gastric or duo-

denal ulcers in patients aged 60 and over is strongly
associated with the use of non-aspirin, non-steroidal
anti-inflammatory drugs. ' Aspirin has also been associ-
ated with gastrointestinal bleeding, particularly in
acute erosive disease,27 and regular intake of high
doses has been associated with the occurrence of
uncomplicated gastric (but not duodenal) ulcer.8'"
Because most deaths from bleeding peptic ulcer occur
in elderly patients we set out to determine whether
aspirin confers a similar risk of ulcer bleeding as other
non-steroidal anti-inflammatory drugs in this age
group. We examined our earlier data to determine
whether there was a relation between bleeding from
duodenal or gastric ulcers in the elderly and use ofnon-
steroidal anti-inflammatory drugs.

Subjects and methods
We considered for inclusion in the study all patients

referred to Nottingham University and City Hospitals
between April 1983 and March 1985 with haemateme-
sis or melaena. A bleeding gastric or duodenal ulcer
was diagnosed endoscopically in 406 of the patients
referred. We questioned 327 of these patients, includ-
ing 230 of the 290 aged 60 and over, on personal details,
medical history, and use of drugs. If they had taken
analgesics we asked them why they had taken them,
which they had taken, and for how long. The 230
patients aged 60 or over were matched for age and sex
with hospital and community controls. All 230 hospital
controls and 207 of the 230 community controls
consented to the study and were questioned, according
to the same questionnaire, by the interviewer who had
questioned the index patients. Information on the use
of analgesics related to the day of the interview for
community controls and to the day of the event that
had caused admission to hospital for patients with
bleeding ulcers and hospital controls.
Matched relative risks (and 95% confidence inter-

vals) were estimated by the Mantel-Haenszel test
applied to matched pair data, and significance was
tested by McNemar's test.'2 Unmatched estimates of
relative risk and attributable risk (with 95% confidence
intervals) were those suggested by Fleiss." All proba-
bility values were two tailed.

A spurious correlation between use of aspirin and
bleeding ulcers was possible for several reasons: aspirin
might have been taken for symptoms related to the
bleeding or to relieve pain caused by the ulcer; use of
aspirin may be associated with use of other non-
steroidal anti-inflammatory drugs; and histories of
aspirin use may differ considerably between patients
who have previously had an ulcer and those who have
not, although patients who had had an ulcer previously
would probably have reduced their intake on medical
advice. To take account of these potential biases we
firstly made parallel comparisons between the use of
aspirin and paracetamol in patients and controls.
There is no evidence to suggest that paracetamol causes
upper gastrointestinal bleeding yet it is used similarly
to aspirin. Any increased risk associated with para-
cetamol would therefore probably reflect drug use for a
bleeding lesion and not that paracetamol caused the
bleeding. Secondly, we compared data for different
durations of use of analgesics. Thirdly, we made
comparisons excluding patients and controls taking
aspirin for indigestion and those also taking a non-
aspirin, non-steroidal anti-inflammatory drug.

Results
Table I shows that, depending on the age group, just

tnder a third to just over a half of the patients with
bleeding duodenal or gastric ulcers had taken aspirin or
other non-steroidal anti-inflammatory drugs in the
previous week. Those aged 60 and over were particu-
larly likely to have taken non-aspirin, non-steroidal
anti-inflammatory drugs. Table II shows that over
twice as many patients had taken aspirin in the
preceding week as either hospital or community
controls, the differences being highly significant.
The relative risk of bleeding associated with aspirin

was significantly greater for use in the previous 24
hours and in the previous week than for regular use
(table III). By contrast, no clear trend was associated
with use of paracetamol. Exclusion of subjects who
had also taken non-aspirin, non-steroidal anti-
inflammatory drugs and those who had taken aspirin
for indigestion did not greatly change the relative risks

TABLE I-Numbers of patients with bleeding peptic ulcers who had
taken aspirin and other non-steroidal anti-inflammatory drugs
(NSAIDs) in week before event causing admission according to age

Age (years)

15-29 30-44 45-59 60-74 -75

Aspirin 6 11 8 25 15
Other NSAIDs 1 6 37 30
Aspirin and other NSAIDs 1 1 1 11 2
No NSAIDs 8 21 33 70 40

Total (%) who had taken aspirin
and other NSAIDs 7 (47) 13 (38) 15 (31) 73 (51) 47 (54)

TABLE II-Matched relative risks attributed to intake of aspirin in
week before admission in patients with bleeding ulcers compared with
matched controls

Hospital Community
Cases controls controls

No who had taken aspirin 53 24 18
No who had not taken aspirin 177 206 189
y2 Value 10-2 12-7
Matched relative risk (95%

confidence interval) 2-2 (1-4 to 36) 29(1-6 to 52)
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TABLE iii-Unmatched relative nrsks (95% confidence intervals)
associated with taking aspirin and paracetamol

Aspirin after
some subjects

Aspirin excluded* Paracetamol

Cases v hospital controls
Use within previous
24hours 2-4(1-3to5-2) 1-7(0-8to3-9) 1-5(0-8to2-8)

Use within previous week 2-6(1-5to4 5) 1-7(1-Oto3-2) 11 (07 to 1-8)
Regular use 1-4(0-6to3-1) 1-3(0 5to3-1) 1 1 (0-6 to 2-1)

Cases v community controls
Use within previous
24hours 2-1(1-1 to4-3) 1-9(08to4-4) 0 9(0 5 to 1-7)

Use within previous week 3-1 (1-8to58) 2-5(1-3to5-1) 1-2 (0-8 to 2-0)
Regular use 1-6(0 7to4 2) 2-5(0 9to8 3) 1-3 (0-6 to 2-5)

*Subjects excluded were those also taking non-aspirin, non-steroidal anti-
inflammatory drugs (n= 13 for patients with bleeding ulcers) and those
taking aspirin for indigestion.

TABLE IV- Unmatched relative risks (95% confidence intervals)
associated with use ofaspirin according to type ofulcer and sex

Cases v
Cases v community

hospital controls controls

Menand [Gastric(n=113) 2-0 (0-9 to 4-4) 3-3 (1 4 to 8-5)
women IDuodenal (n= 117) 3-4 (15 to 7-9) 3-0 (1-4 to 7-1)

Gastric (n=52) 3-1 (0-9 to 11-0) 15-0 (1-9 to 328-0)
Men Duodenal (n=86) 2-8 (1 1 to 7-4) 3-5 (1-3 to 10-0)

Both 2-9(1-4to6-2) 5-1(2-1 to 14-0)
Gastric (n=61) 1-4 (0 5 to 4-1) 1-6 (0-5 to 5 1)

Women Duodenal (n= 31) 5 9 (1 1 to 46 0) 2-4 (0 5 to I 10)
Both 2-2(0-9to5-2) 10(0-8to4-5)

TABLE v-Reasons for taking aspirin and paracetamol. Numbers in
parentheses are numbers of subjects who also took non-aspirin, non-
steroidal anti-inflammatory drugs

Aspirin

Hospital Community Paracetamol
Cases controls controls (cases)

Colds and flu 12 (2) 3 1 4 (1)
Headache 9 (2) 5 5 5 (1)
Indigestion 10 (2) 4 (1)
Osteoarthritis 4 (2) 3 (2) 4 (1) 16 (10)
Rheumatoid arthritis 2 (1) 2 (2)
Transient ischaemic attacks

or circulation problems 5 4 3 1
Other 11(3) 9 5(1) 15(8)

associated with use of aspirin, although risks were
slightly lower for those who had taken the drug within
the preceding 24 hours or week.

Patients with bleeding ulcers were more likely to
have taken aspirin whether those presenting with
indigestion (n= 106) or those who did not have indiges-
tion (n= 124) were considered: 20 with indigestion and
30 without indigestion had taken aspirin. When those
who had used aspirin regularly (at least once a week for
the previous month) were excluded risks were higher,
at 4 0 (confidence interval 1I9 to 9 5) and 3-4 (1-6 to
7-4) compared with hospital and community controls
respectively. Table IV shows that risks associated with
use of aspirin were generally increased for both men
and women and for gastric and duodenal ulcer,
although the figures were variable, probably because of
the small numbers studied.

In the whole study population the attributable risk
(the proportion of disease directly attributable) for use
of aspirin in the previous week was 0-14 (95% confid-
ence interval 0 09 to 0 19) when patients with bleeding
ulcers were compared with hospital controls and 0-16
(0 12 to 0-2 1) when the patients were compared with
community controls. The values were similar when
those who had taken non-aspirin, non-steroidal anti-
inflammatory drugs or those who had taken aspirin for
indigestion were excluded. The combined attributable
risk for aspirin and other non-steroidal anti-

inflammatory drugs, but excluding aspirin taken for
indigestion, was 0 35 when patients were compared
with both hospital and community controls (con-
fidence intervals 0-27 to 0-42 and 0-28 to 0-42
respectively). When the patients with bleeding ulcers
taking either aspirin or another non-steroidal anti-
inflammatory drug were considered and compared
with hospital and community controls the proportion
of their disease attributable to the drug was 0-71 and
0 70 respectively.

Just over halfof all the patients and controls who had
taken aspirin had taken the soluble type, and a wide
variety of preparations were taken by the remainder.
The unmatched relative risks for intake of soluble
aspirin were 2-4 (1-2 to 5 0) and 2-8 (1-3 to 6 2) when
patients with ulcers were compared with hospital and
community controls respectively. These results were
similar to those for all varieties of aspirin combined.
Among those who had taken aspirin in the previous

week nine (five patients with bleeding ulcers, two
hospital controls, and two community controls) had
taken the drug prophylactically for transient ischaemic
attacks (table V). Of these, three of the patients and
none of the controls had taken substantially more than
300 mg daily.

Discussion
In the United Kingdom the overall incidence of

complications of peptic ulcer, as measured by the rate
of perforation, is declining; in the elderly, however,
little change has occurred among men, while among
women the incidence has increased considerably."
Uncontrolled studies have suggested a strong associa-
tion between intake of non-aspirin, non-steroidal anti-
inflammatory drugs and the occurrence of perforated
or bleeding ulcers, and we previously argued from our
case-control data that such drug intake probably
accounted for about a fifth of all cases ofbleeding ulcers
in those aged 60 and over, and the same is probably
true for perforated ulcers.'

Data for aspirin are more difficult to interpret. In the
United Kingdom most non-aspirin, non-steroidal anti-
inflammatory drugs are available only on prescription,
but most aspirin is taken without prescription: over
80% of our patients obtained it without prescription.
In these circumstances direct comparisons between the
proportions of aspirin users among patients with
bleeding ulcers and among controls may be misleading
because of failure to distinguish between intake of
aspirin for symptoms associated with the bleeding
lesion, such as dyspepsia, and intake that is likely to
cause bleeding. Thus in part of our analysis we
excluded patients and controls who had taken aspirin
for indigestion and also studied use of paracetamol for
comparison. Similarly, because the analgesic intake of
hospital controls may well be high because they are ill
we also studied community controls as their intake
may more truly reflect that of patients with bleeding
ulcers. In the event no differences emerged in the use
of aspirin between hospital and community controls. A
potential source of bias was that we did not question
60 of the 290 patients eligible for the study. General
practice records showed, however, that their intake of
non-aspirin, non-steroidal anti-inflammatory drugs
was about the same as that of the patients we did study,
suggesting that their intake of aspirin was also similar.

Previous studies have reported a consistently higher
proportion of aspirin users among patients with upper
gastrointestinal haemorrhage than controls,.27
although when considering peptic ulcers they have
generally not shown a strong association. It has also
been suggested that any association may be spurious
because of use of aspirin for abdominal symptoms. We
found, however, that less than 20% of the patients with
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bleeding ulcers who had taken aspirin the week before
presentation had done so because of indigestion.
Excluding these reduced the strength of the association
of aspirin with bleeding peptic ulcer, but the risk for
use in the previous 24 hours and in the previous week
remained significantly raised. Because of the associa-
tion between bleeding peptic ulcer and non-aspirin,
non-steroidal anti-inflammatory drugs we determined
whether use of these drugs affected our results for
aspirin. Excluding patients and controls who had taken
these drugs did not substantially alter the association.
We therefore conclude that aspirin probably causes
peptic ulcer bleeding in the elderly.
We cannot be sure, however, whether aspirin (or

other non-steroidal anti-inflammatory drugs) cause
existing ulcers to bleed or whether they cause acute
mucosal injury which bleeds. The second possibility is
plausible because anti-inflammatory drugs can cause
acute gastric and duodenal injury with ulceration,'6 17
and the risk is higher for short term than regular use of
aspirin. Adaptation of the mucosa may occur with
continued intake, which might explain the decreased
association of bleeding ulcers with long term use. On
the basis of the present data and our recent findings'
aspirin and other non-steroidal anti-inflammatory
drugs seem to be responsible for about 35% of admis-
sions for bleeding peptic ulcers of patients aged 60 and
over and non-aspirin, non-steroidal anti-inflammatory
drugs seem to be responsible for the greater proportion
of these. In elderly people taking aspirin or other
non-steroidal anti-inflammatory drugs who are
admitted to hospital with bleeding from a gastric or
duodenal ulcer there is at least a 70% chance that the
drug caused the bleeding.
Our data do not allow us to distinguish between risks

associated with different forms of aspirin or to say
whether enteric coated or low dose forms, often used to
prevent transient ischaemic episodes, are likely to be
safe. We can, however, roughly calculate the risks of
using aspirin. If the data obtained in our community
controls are assumed to apply to the population of the
United Kingdom then about 9% of the 11 5 million
people aged 60 and over take aspirin in any one week
and just over one million take on average four or
five aspirins weekly. About 30000 patients have
haematemesis and melaena necessitating admission to
hospital, and if our data are typical half of these
patients have gastric or duodenal ulcers and two thirds
of these, or about 10000 in all, are aged 60 and over.
This averages out at about 200 admissions each week.
We previously calculated that non-aspirin, non-

steroidal anti-inflammatory drugs had an attributable
risk of0-22 and caused 60 cases of bleeding a year in the
Nottingham community; extrapolation to the United
Kingdom as a whole suggests that they cause 2000
cases a year.' The risk increased to 0-35 when aspirin
was also taken into account, suggesting that among the
10000 patients aged 60 and over with bleeding ulcers
the bleeding is caused by aspirin or other non-steroidal
anti-inflammatory drugs in 3000 cases and by aspirin
alone in 1000. Spread over a year this averages out to 20
cases a week. When related to the total population
taking aspirin (roughly one million, each taking four or
five tablets weekly) this suggests that about one in
every 250 000 aspirins taken is associated with bleeding
and, assuming a 10% mortality, one in 2 5 million leads
to death.
We thank our colleagues for permission to interview their

patients and Boots Company for financial help.
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Castration at birth

Samuel George

A great variety of injuries to bone and soft tissue have
been attributed to the trauma of manipulation during
vaginal breech delivery, especially during breech
extraction. To my knowledge castration has not been
reported before.

Case report
A 25 year old Asian woman having her first baby

booked at 16 weeks' gestation. At 32 weeks the
presentation was noted to be breech, and this persisted
despite external cephalic version at 34 weeks. Lateral
x ray pelvimetry at 36 weeks showed an anteroposterior
diameter of the inlet, mid-cavity, and outlet of

12-5 cm, 12-0 cm, and 11 5 cm respectively. The baby
felt average in size, and the breech was engaged.
The patient came to the labour ward at 40 weeks

with spontaneous rupture of the membranes and
was having strong regular contractions. Vaginal
examination showed a breech presentation at the level
of the ischial spines, well applied to the cervix. The
cervix was dilated to 3 cm, almost fully effaced, soft,
and central. She had an epidural anaesthetic, and she
reached full dilatation in six hours. Her progress in the
second stage of labour was also normal, and the breech
(in a left sacroanterior position) with extended legs was
visible at the introitus after half an hour. A generous
right posterolateral episiotomy was performed quickly
as the patient was pushing and the breech was
distending the perineum. Soon afterwards a pearly
greyish pink spherical structure about 1-5 cm in
diameter fell out of the vagina into the obstetrician's
hand. The patient kept pushing, and another similar
structure was passed out. There was no undue
bleeding.

26 Ince Road, Walton on
Thames, Surrey KT12 5BJ
Samuel George, MRCOG,
registrar in obstetrics and
gynaecology
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