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Non-steroidal anti-inflammatory drugs as a risk factor for
acute diarrhoea: a case crossover study
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Background and aim: Several cases of acute colitis induced by non-steroidal anti-inflammatory drugs
(NSAIDs) have been reported but the general role of recent NSAID intake as a risk factor for acute
diarrhoea has not been studied to date. The aim of our study was to determine whether the risk of acute
diarrhoea is increased by NSAIDs in a prospective series of acute diarrhoea cases which were seen
by general practitioners in France and were serious enough to require a stool culture.
Patients, physicians, and methods: A total of 285 consecutive patients with acute diarrhoea, seen
by Sentinel general practitioners (GPs) between December 1998 and July 1999, were enrolled in a
case crossover study in which each case served as his/her own control. GPs collected information on
exposure to NSAIDs during the four month period preceding the onset of diarrhoea. The relative risk of
NSAID related acute diarrhoea was estimated by comparing exposure to NSAIDs during a risk period
preceding the onset of diarrhoea with exposure during the first part of the four month observation
period. Three risk periods lasting for one, three, and six days before the onset of diarrhoea were con-
sidered.
Results: The relative risks of acute diarrhoea due to recent NSAID intake were increased for all three
risk periods. These risks and their confidence intervals were 2.9 (1.4–6.1) for the one day risk period,
2.7 (1.4–5.1) for the three day period, and 3.3 (2.0–5.4) for the six day period.
Conclusion: Recent NSAID intake emerges as a risk factor for acute diarrhoea. We suggest that acute
diarrhoea seen in general practice, and not only acute colitis seen by gastroenterologists, should be
considered as a potential complication of recent NSAID intake.

Non-steroidal anti-inflammatory drugs (NSAIDs) are
among the most widely prescribed drugs worldwide
and can induce lesions of the entire gastrointestinal

tract. The ulcerogenic effects of NSAIDs on the upper gastro-
intestinal tract are well established1 but it is only recently that
the small intestinal and colonic lesions induced by these drugs
have received closer attention.2 3 NSAIDs can induce small
bowel enteropathy with a high prevalence (20–65% of patients
taking these drugs) depending on the method used for
diagnosis.4–6 This enteropathy often leads to iron deficiency
and hypoalbuminaemia but is generally not associated with
diarrhoea.7 Several cases of acute NSAID induced colitis have
been reported.8 These de novo colitis cases are usually consid-
ered rare but serious and sometimes fatal complications of
NSAID therapy.8 9 However, the case for NSAID induced colitis
might be more extensive, as suggested by Glesson and
colleagues.10 Recent and current use of NSAIDs has been
shown to increase the risk of ischaemic colitis and of the first
attack or reactivated inflammatory bowel disease.11 12 In
contrast, whether chronic use of NSAIDs is a possible cause of
collagenous colitis remains questionable.13 14 All of these
lesions have been described in patients with diarrhoea;
conversely, preliminary data suggest that chronic use of
NSAIDs does not alter histologically colonic mucosa of
patients without diarrhoea.15 As far as we know, the question
of whether NSAID intake can cause acute diarrhoea, irrespec-
tive of the presence of underlying lesions, has not been stud-
ied to date. The only available data concern the incidence of
diarrhoea following the use of meclofenamate sodium, which
was estimated as up to 30% in clinical trials.16 The incidence of
diarrhoea due to the use of other NSAIDs has been reported to
be no greater than 1% and not significantly different from
placebo in controlled clinical trials.16

The aim of our case crossover study was to determine
whether the risk of acute diarrhoea is increased by current

intake of NSAIDs in a prospective series of cases of severe
acute diarrhoea.

MATERIAL AND METHODS
Material
Acute diarrhoea is one of the communicable diseases subject
to electronic surveillance by France’s Sentinel network of gen-
eral practitioners (GPs).17 According to the network’s data,
approximately three million people in France consult a doctor
for acute diarrhoea each year.18 Visible blood in stools is
reported with a frequency of approximately 1%, and stool
examination is performed in less than 5% of cases in general
practice.19

We contacted 1000 Sentinel GPs belonging to the French
communicable disease network.14 They took part in the study
on a voluntary unpaid basis, as they do for epidemiological
ongoing surveillance. The population studied was selected
among the patients of participating Sentinel practitioners and
comprised consecutive cases of acute diarrhoea which had
lasted for one month and were serious enough to require stool
examination.

Data collection and statistical analysis
GPs interviewed patients during consultations. Data were col-
lected concerning patient age and sex, and the following clini-
cal characteristics: date of onset of diarrhoea, fever or
dysenteric syndrome, and results of stool examination. Medi-
cal history concerned exposure to NSAIDs during the four
months preceding the consultation. The type of drug, date of
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onset, and duration of each treatment were recorded. When
available, information on NSAID intake was totally or partially
completed from medical case records.

Standard data quality verification procedures recording
data entry checks, code, and programming checks were
applied to the data used for analysis. Statistical analysis and
estimation of relative risks (RRs) and their confidence
intervals were performed using SAS software (version 6; SAS
Institute, Cary, North Carolina, USA).

The case crossover design
Developed by Maclure in 1991, the case crossover design pro-
vides a means of studying the effects of transient exposure on
the risk of acute outcome.20 Only cases are required by this
design, as each case acts as its own control. The case crossover
design is useful for assessing the effects of exposures just
before outcome, as opposed to prior exposures. In this design,
the period just before the outcome is termed the risk period.
Earlier periods of proportional duration are termed control
periods. The time between the risk and control periods is the
washout period. In our study, three risk periods of one, three,
and six days prior to the onset of diarrhoea were considered.
We compared exposures between the one day risk period
(respectively three and six day) and 60 control periods
(respectively 20 and 10) chosen in the first two months of the
patient’s drug history (see fig 1).

The RR of acute diarrhoea was estimated by comparing
exposure to NSAIDs reported in the risk period with exposure
reported in the control periods, as described by Maclure.20 Two
variables X and P were defined for each subject, and each sub-
ject contributed to the numerator and denominator of the RR
as follows: let X=1 if the subject was exposed in the risk
period, else X=0; let P be the proportion of control periods in
which the subject was exposed. The numerator is the sum of
X×(1−P) over all cases. The denominator is the sum of P×(1−X)
over all cases. Confidence intervals were estimated as
described by Maclure.20 Note that in the case crossover analy-
sis, subjects not exposed in the risk period (X=0) and in the
control periods (P=0), as well as subjects exposed in the risk
period (X=1) and in all control periods (P=1) do not contrib-
ute to the estimation of RR.

RESULTS
Of the 1000 Sentinel GPs contacted, 930 were available by tele-
phone but 454 did not want to participate in the study, and
269 agreed to participate but did not report any cases. Finally,

285 consecutive patients with acute diarrhoea, seen by 207
Sentinel practitioners between December 1998 and July 1999,
were enrolled in the study. Their demographic and clinical
characteristics are shown in table 1. In all cases, diarrhoea was
serious enough to require stool examination. Bacterial intesti-
nal pathogens, in most cases Salmonella, were identified in 41
patients (14.4%) from routine stool examination (table 2).
One had recently been exposed to NSAIDs.

The RR of acute diarrhoea due to recent NSAID intake was
significantly increased for the three risk periods preceding the
onset of the disease. RR values were 2.9 (1.4–6.1) for the one
day period, 2.7 (1.4–5.1) for the three day period, and 3.3
(2.0–5.4) for the six day period (table 3).

DISCUSSION
Our study using the case crossover design shows firstly that in
general practice, recent NSAID intake increases the risk of
acute diarrhoea when the disease is severe enough to require
stool examination.

This design proved original and effective.21 To our knowl-
edge, it has never been used previously in gastroenterology.
Secondly, the present work demonstrates that the case cross-
over design can easily be applied in general medical practice. It
was first used to examine the transient effects of brief
exposure on the risk of acute events.20 This design was subse-
quently applied to the assessment of various risk factors,
including exposure to cellular phones while driving, and
physical exertion or anger episodes as potential risk factors of
myocardial infarction.21–24 Later, the design was used to assess
the role of drug exposure or vaccination in various pathologies
or adverse events.25–27 The case crossover design was shown to
be an appropriate alternative to the case control design for
assessing rare risks associated with drug exposure.28 Chronic
use of a medical drug did not modify the magnitude of the
estimated RR of an adverse event because data from patients
exposed during both risk and control periods were not
included in the RR calculation. In addition, no patient was

Figure 1 Definition and duration of the control, risk, and washout
periods for each duration of risk period (six days, three days, and
one day) in the case crossover design.
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Table 1 Demographic and clinical characteristics of
285 patients

Distribution

Sex (M/F) (n) 140/145
Age (median-extremes) 35 y (4 months–89 y)
Duration of diarrhoea at consultation (days) 5 (1–30)
Blood in stools (% of patients) 10
Mucus in stools (% of patients) 42
Fever (% of patients) 44

Table 2 Results of stool examination

Infectious agents

None n=231
Bacteria n=41

Salmonella (23)
Campylobacter (6)
Escherichia coli pathogen (5)
Shigella (3)
Clostridium difficile (2)
Yersinia (2)

Parasites n=7
Giardia (5)
Entamoeba histolytica (2)

Viruses n=6
Adenovirus (3)
Rotavirus (3)
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permanently exposed. For mean exposure times of less than
one week, and for an acute event as obvious as acute
diarrhoea, accurate application of the case control design
proved possible in our study. With this design the length of the
risk period, or the time lag between the start of exposure and
the onset of the event, has to be assumed, if possible from prior
knowledge or previous studies.28 In a recent review, the dura-
tion of exposure to NSAIDs until diagnosis of NSAID induced
colitis varied from two days to 12 years, with a median of three
months.8 Because the pathogenesis of NSAID induced colitis is
thought to be due to inhibition of intestinal prostaglandin
synthesis during NSAID treatment,8 we only took into account
recent NSAID intake as a potential triggering factor of
diarrhoea.

The case crossover design is also accurate in drug epidemi-
ology, at lower cost than case control studies, as long as the
case series is recorded independently of the exposure status.28

The case crossover design rules out one of the main causes of
bias in case control studies, namely the possible selection of
controls who may not be representative of the study
population. However, the potential for recall bias was carefully
assessed here. A written prescription of NSAIDs during both
the control and risk periods was available in our study for 73%
of cases, from medical records. After restricting the analysis to
this subgroup, the results did not change substantially (data
not shown).

Self medication, unknown to the GP and not noted in the
medical record, may also have biased the study. An excess of
self medication may have occurred in the risk period, if NSAID
intake is a risk factor for acute diarrhoea. This may have led to
underestimation of the true level of the risk associated with
NSAIDs. Hence this study provides conservative estimates of
the risk associated with these drugs. Furthermore, if NSAID
intake is a not a risk factor, then self medication will occur to
the same extent during the risk and control periods.

As already stated, our study population was selected among
cases of acute diarrhoea serious enough to require stool
examination. This subgroup represents approximately 5% of
the acute diarrhoea cases seen in general practice.17 Although
21 (7.4%) of the 285 patients who were included and had first
been seen by GPs were secondarily referred to hospital, this
study probably excluded more seriously affected patients who
had started treatment in a hospital setting. Clinical diagnosis
of severe diarrhoea is based on the presence of marked fever,
clinical dehydration, and/or visible blood in stools. Although
most of our patients had fever or blood in their stools, an
intestinal enteropathogen was only found in 16.8% of cases.
Stool examination was done in general practice, and only for
the usual pathogens. Therefore, we cannot exclude the possi-
bility that many of our diarrhoea cases were due to other
infectious agents for which stool specimens were not routinely
tested.

Diarrhoea secondary to the use of meclofenamate sodium
has been reported with a frequency of up to 30% in clinical
trials but none of our patients had taken this drug. Given the
diversity of the NSAIDs prescribed (12 different drugs in our
study), it was not statistically possible to compare the risks for
various types of NSAIDs. The use of NSAIDs may trigger the
first attack of inflammatory bowel disease or reactivate it.12 We
cannot exclude the possibility that some of the patients in our
study population may develop overt inflammatory bowel dis-
ease during the coming years. However, 250–500 persons per
100 000 inhabitants are investigated every year for acute diar-
rhoea in France but only two cases of inflammatory bowel
disease with acute onset are diagnosed.29 30 The question of the
role of NSAIDs in collagenous colitis has been raised but all of
our patients had chronic diarrhoea, and the exposure time
always exceeded six months.13 For these reasons, it is unlikely
that any of the cases of acute diarrhoea reported in our study
corresponded to collagenous colitis.

The de novo colitis induced by non-steroidal anti-
inflammatory drugs constitutes a rare but serious and some-
times fatal complication of NSAID intake.8 Such cases have
been diagnosed in inpatients but not in the setting of general
practice. It can be postulated that cases of severe de novo coli-
tis reported represent “the tip of the iceberg” and that milder
cases of colitis may not be diagnosed.8 Our results suggest that
certain cases of severe acute diarrhoea, and not only of severe
colitis, should be considered as potential direct or indirect
complications of recent NSAID intake. Endoscopic studies are
needed to determine whether cases of severe ambulatory
NSAID induced diarrhoea are associated with lesions of
colitis.
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