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Non-steroidal anti-inflammatory drugs as a possible
cause of collagenous colitis: a case-control study

R H Riddell, M Tanaka, G Mazzoleni

Abstract
The use oforal non-steroidal anti-inflammatory
drugs (NSAIDs) in 31 patients with collagenous
colitis and in 31 matched control patients with
irritable bowel syndrome or colonic diverti-
cular disease who had also undergone colono-
scopy and biopsy was investigated. The long
term use (>6 months) of NSAIDs was signifi-
cantly commoner in the study group (19/31)
than in the control group (4/31) (p<002), even

assuming the most adverse drug history in six
patients in whom this could not be established.
In all patients with collagenous colitis taking
NSAIDs, diarrhoea followed the use of these
drugs, and by a mean (SD) of 5.5 (4.4) years

(range 05 to 15 years). In three patients with
collagenous colitis, diarrhoea improved after
withdrawing NSAIDs; rechallenge in one was

followed by a recurrence of diarrhoea, which
improved after withdrawing the drug again. It
is suggested that NSAIDs may play an aetio-
logical role in the diarrhoea and thickened
coliagen band in some patients with col-
lagenous colitis.
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Collagenous colitis is an uncommon condition
that affects the large bowel, primarily in middle
aged and elderly women, and is characterised
clinically by watery diarrhoea and histologically
by thickening of the subepithelial collagen band
with chronic inflammation. Its aetiology is still
unclear, although a variety of associated diseases
have been reported including not only gastro-
intestinal diseases such as coeliac disease,' 2 col-
lagenous sprue,3 and enterovirus infection4 but
also systemic diseases such as rheumatic syn-

dromes,5'8 scleroderma,5 gout,67 and thyroid
diseases.6 Two patients with collagenous colitis
in whom there was prior use of non-steroidal
anti-inflammatory drugs (NSAIDs) and anti-
biotics have been reported,7 and we have noted a

similar association with NSAIDs in many of our
patients. One report raised the question of an

association with caffeine,9 which can cause an

increase in the fluid load to the colon.'0

In view of the association with many different
types of arthritis, NSAIDs could theoretically be
expected to be used more frequently in patients
with collagenous colitis. Some of our patients
seemed to benefit symptomatically from with-
drawal of medications which included NSAIDs.
We therefore wondered ifthe association between
this disorder and NSAID use was more than
coincidental because of their use in arthritis
associated with collagenous colitis.

This study aimed to investigate whether there
is a causal relationship between collagenous
colitis and NSAID use in our patients, and if so
the nature of the temporal relationship between

the onset of diarrhoea and the use of NSAIDs,
the type of NSAID used together with the time
for which it had been used, and whether any
patient responded to withdrawal or rechallenge.

Methods
Patients with collagenous colitis were identified
by review of the surgical pathology files of
McMaster University Medical Centre and the
records of weekly gastrointestinal biopsy con-
ferences from 1985 to early 1990. The thickness
of the subepithelial collagen band was measured
in two well-oriented and thickest points of each
colorectal biopsy specimen using haematoxylin
and eosin slides (and trichrome stain if needed)
and a calibrated eye piece graticule. The mean
thickness of the collagen band (MTCB) was
calculated at each site within the large bowel.
From published reports, the normal collagen
band is less than 7 [im,5 1112 and reported cases of
collagenous colitis have a collagen band thicker
than 10 R m.'" On the basis of these data,
biopsy specimens with both a MTCB.-10 [im
and mucosal inflammation at any site within the
large bowel, together with a history of diarrhoea
for which no other cause could be found, were
used as the diagnostic criteria for collagenous
colitis. Patients with other conditions that might
cause diarrhoea, such as radiation, infective and
pseudomembranous colitis, and inflammatory
bowel disease were excluded from this study by
review of clinical records. However, two patients
with collagenous colitis and coeliac disease that
failed to respond fully to a gluten free diet were
included.
The control group, which closely matched the

above patients for age and sex, was randomly
sampled from patients with irritable bowel syn-
drome or colonic diverticular disease who also
had endoscopically normal mucosa and in whom
large bowel biopsy specimens had been taken.
The diagnosis of irritable bowel syndrome was
based on the Manning criteria.'3

Clinical records and telephoned or written
replies from physicians and/or collagenous colitis
or control patients were obtained with the
patients' consent and were reviewed to investi-
gate whether and why NSAIDs had been taken.
The temporal relationship with the use of
NSAIDs and the specific NSAID used were also
established. Patients were defined as having
taken long term NSAIDs if they had done so for
at least six months before colorectal biopsy in the
control study, and six months before diagnostic
biopsy in patients with collagenous colitis. In the
latter group these specimens also had to have a
MTCB- 10 rim. The use of NSAIDs for at least
six months was chosen arbitrarily to exclude
occasional use for other symptoms such as fever,
headache, or dysmenorrhoea.
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The x2 test was used for statistical analysis of
independent variable of positive and negative use
of NSAIDs between patients with collagenous
colitis and those in the control group.

Results
Thirty two patients with diarrhoea of un-
explained aetiology and a MTCB>- 10 [im and
mucosal inflammation in colorectal biopsy
specimens were identified. A 2 year old girl was
excluded because of difficulty in finding an
appropriate matched control patient. The study
group consisted of 28 women and three men,
with a mean (SD) age of 62.7 (13-0) years (range
33 to 87 years).
The control group consisted of 21 patients

with irritable bowel syndrome and 10 with
colonic diverticular disease. There were 28
women and three men, with a mean age of 61.3
(12.4) years (range 30 to 86 years). All of these
patients had large bowel biopsy specimens with
normal or minimally inflamed mucosa and a
MTCB<4 tim.

ASSOCIATION WITH THE USE OF NSAIDS
The use of oral NSAIDs and the type, dose, and
length ofingestion in 31 patients with collagenous
colitis and 31 control patients is summarised in
the Table. In the study group, over a period of
six months before their first biopsy specimen
with a MTCB-10 tim, NSAIDs had been taken
by 19 patients (in the Table patients a-fhad taken
double or triple NSAIDs and details of the drug
sequence in these patients are provided in the
Figure) and 10 had no history of NSAID use. In
the control group only four patients had taken
NSAIDs and 23 had no history of NSAID use.
NSAID use in two patients with collagenous
colitis and four ofthe control group was unclear -
the patients were unsure, the treating physicians
could not be located, or the notes were unavail-

Use ofnon-steroidal anti-inflammatory drugs (NSAIDs) before symptoms in patients with
collagenous colitis and control subjects

Collagenous colitis Control subjects

Patients Dosage Patients Dosage
NSAIDs (n=31) (mglday) Years* (n=31) (mglday) Yearst

19 4
Salicylic acid,

enteric-coated aspirin 8 650 5,15 2 325 3
1300 2,5,1k1 1300 5
3900 4h, 6, 8

Aspirin 3 650 3, 15' 1 325 5
2600 2

Naproxen 3 250 2
500 10
750 5

Ibuprofen 3 800 8
1200 05
2400 2 '

Indomethacin 2 75 0.5
200 11

Sulindac 2 400 1,' 41
Tiaprofenic acid 1 600 0-5
Ketoprofen 1 200 31 1 150 5
Piroxicam 1 40 0-5'
Diclofenac sodium 1 100 2
Tolmetin sodium 1 1200 4h
No use of NSAIDs 10 23
Uncertain NSAID use 2 4

*Years of ingestion before the onset of symptoms.
tYears of ingestion before the biopsy.
Superscript a-f: each represents the same patient; further details of the drug sequence in these patients
are provided in Figure.

able. Statistical analysis showed that NSAID use
was significantly more prevalent in patients with
collagenous colitis than in control patients
(p<002), even though we assumed that the most
adverse drug history was present in the six
patients with an unclear drug history - that is
that the two patients in the collagenous colitis
group had not been taking NSAIDs and the four
in the control group had been taking them. Had
these simply been excluded the p value would
have been <0 0005 using Fisher's exact proba-
bility test. Both daily dosage and total dosage
varied markedly (Table). The two patients with
both collagenous colitis and coeliac disease had
no history ofNSAID use.

TEMPORAL RELATIONSHIP WITH NSAID USE
In all 19 patients with collagenous colitis taking
NSAIDs, their use preceded the onset of diar-
rhoea. The period of NSAID use before the
onset of diarrhoea varied from 6 months to 15
years, with a mean of 5*5 (4.4) years (Table and
Figure) in these. 19 In three patients (patients a, f,
and h in the Figure) diarrhoea improved
immediately after stopping NSAIDs but they
did not undergo biopsy subsequently. These
patients were also treated simultaneously with
other medication for their symptoms, but none
were taking drugs known to cause diarrhoea.
Unrecognised rechallenge with ibuprofen in one
patient (patient h) was followed by a recurrence
of diarrhoea, which started after the same period
of ingestion as before (six months) and improved
again immediately after stopping ibuprofen.
Changes in the type ofNSAID (patients f and g)
or a reduction in dose (patient b) seemed to have
little effect (Figure).

TYPE OF NSAID USED
Acetylsalicylic acid was most commonly used by
patients with collagenous colitis (enteric coated
aspirin in eight, aspirin in three), and was
followed by naproxen in three, ibuprofen in
three, indomethacin in two, sulindac in two, and
others (Table).

ASSOCIATED DISEASES
Associated diseases for which NSAIDs had been
administered to patients with collagenous colitis
were rheumatoid arthritis in six, osteoarthritis in
one, unspecified arthritis in nine, low back pain
in two, and transient ischaemic attacks in one.
No patient with collagenous colitis but no history
ofNSAID use had arthritis. Arthritis was present
in six control patients four of whom had been
taking NSAIDs.

Discussion
A relationship between arthritis and collagenous
colitis is well recognised but, as in our series,
many different types of arthritis have been
reported,5-' which makes it difficult to postulate
a mechanism that would explain the association.
Of our 19 patients with collagenous colitis taking
NSAIDs, 18 were taking them for arthritis or
low back pain and one was taking them for other
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diseases (transient attacks). Twelve patients with
collagenous colitis who had no or an unclear
history of NSAID use had no arthritis. All four
patients in the control groupwere takingNSAIDs
for arthritis. In addition, in all patients with
collagenous colitis taking NSAIDs, their use
preceded the diarrhoea. We therefore postulate
that the relationship between arthritis and col-
lagenous colitis may be a NSAID associated
colonic disease as a result of the treatment of
arthritis (and other diseases), and that in some
patients with collagenous colitis NSAIDs may
play a major aetiological role.

In patients with collagenous colitis, biopsy
specimens taken before the formation of a
thickened collagen band often show mild to
moderate colitis (microscopic colitis), sometimes
accompanied by an increase in intraepithelial
lymphocytes.'8'4 These reports support an in-
flammatory disease with subsequent formation
ofa thickened collagen band. Furthermore, both
'microscopic colitis' and collagenous colitis are
characterised clinically by watery diarrhoea,
which is thought to be caused by reduced colonic
absorption of water and electrolytes and may
have a coexistent secretory component in some
patients.-5-17 We therefore suggest that in some

Temporal relationship ofNSAID ingestion in patients who had a complicated drug history, a
relationship between withdrawal and cessation ofdiarrhoea (a, f, h), rechallenge (h), and
demonstration that change in the type ofdrug had no effect on symptoms (f, g).
Patient a

'72 '83 '85
L ASA(E) 1300mg/d J
L IMN 200mg/d

t *tt

Patient b
'81 '85
L ASA(E) 3900mg/d ASA(E) 2500mg/d ---
L TOL 1200mg/d J

Patient c
'73 '81 '84 '90
L ASA(E) 3900mg/d ----

L IBU 800mg/d J
t *

Patient d
'71 '84 '86
L aspirin 650mg/d -------

L IBU 2400mg/d -------

Patient e
'87(May) '88(Apr) '88(Nov) '89(May)

SUL 400mg/d TPA 600mg/d PIR 40mg/d -------
t*

Patient f
'80 '81 '85
L KET SUL
200mg/d 400mg/d

'87 '88 '89
KET 200mg/d TPA J

600mg/d
t * tt

Patient g
'76 '82 '83 '87 '89
L ASA(E) I PIR KET DIC ---------

3900mg/d 20mg/d 200mg/d lOOmg/d
t*

Patient h
'87(Mar) '87(Sep) '87(Oct)

L IBU 1200mg/d J
t tt

'88(Jun) '88(Dec) '89(Jan)
L IBU 1200mg/d -i

t * tt

T indicates onset of diarrhoea, T T its cessation and *time of diagnosis of collagenous colitis.
Uncertain drug use is indicated by dashed lines.
ASA (E): enteric coated aspirin, DIC: diclofenac sodium, IBU: ibuprofen, IMN: indomethacin,
KET: ketoprofen, PIR: piroxicam, TOL: tolmetin sodium, TPA: tiaprofenic acid, SUL:
sulindac.

patients 'microscopic colitis' is also caused by
NSAIDs ingestion.
There is preliminary evidence to support an

association between the long term use of
NSAIDs and colitis. Several cases of colitis
associated with the use of mefenamic acid have
been reported.'8 In a further series, four of 43
new cases of colitis were associated with
mefenamic acid or piroxicam ingestion.'9
NSAIDs are also well recognised causes of both
small and large bowel ulcers, with or without
perforation.22`30 The mechanism may be dif-
ferent, but this provides supporting evidence
that NSAIDs can affect the large as well as the
small bowel. Small bowel ulceration may heal
with multiple areas of stenosis (diaphragm
disease),2"022 but this has not been reported in the
large bowel, nor is it clear whether these patients
are predisposed to 'microscopic colitis' or col-
lagenous colitis.
The mechanism by which NSAIDs cause

colitis and subepithelial collagen band thickening
remains unclear. However, injected "'Indium
labelled neutrophils localise to the terminal
ileum in up to two thirds of patients with
rheumatoid arthritis on long term NSAIDs but
not in untreated patients, and this finding is
accompanied by an increase in intestinal perme-
ability demonstrated by an excess absorption
of 5'Cr-EDTA (ethylenediaminetetra acetic
acid).2""2 Although one study26 has suggested a
possible primary role of rheumatoid arthritis in
the intestinal inflammation, another study using
healthy volunteers has shown that intestinal
permeability after NSAID ingestion increases
significantly compared with control values.27 In
addition, normal intestinal absorption ofEDTA,
which is absorbed primarily through the paracel-
lular pathway rather than across the cell, can be
greatly reduced by coadministration of a prosta-
glandin analogue (misoprostol).28 Prostaglandin
is also thought to be able to prevent indomethacin
induced small intestinal inflammation.2930 It is
therefore possible in some patients that in the
large bowel as well as the small, NSAIDs open
the paracellular pathway at least sufficiently for
the luminal contents to enter the lamina propria,
thereby inducing mucosal inflammation.
Although this is also the site of collagen band
thickening, the mechanism by which this occurs
remains obscure. Local abnormalities ofcollagen
synthesis related to the pericryptal fibloblastic
sheath and decreased cell turnover time have
been considered as another possible mechanism
of collagen band thickening.2 83 32

Because 12 patients with collagenous colitis
had no history of NSAID use, there may be a
variety of aetiological factors in this disease.
Other have reported an association with coeliac
disease,' 2 collagenous sprue,3 or caffeine use.9 In
our series two patients also had coeliac disease,
but neither was taking NSAIDs. Because diar-
rhoea in both patients failed to respond fully to a
gluten free diet but their symptoms were con-
trolled by other means, we doubt that gluten is
involved in the mechanism ofcollagenous colitis.
An intriguing factor in respect of this hypo-

thesis is the long latent interval between the start
of NSAID use and the development of
symptoms. Assuming that the data are reason-
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ably accurate, the mean was more than five years
but in some patients reached 15 years. If a
relationship existed with NSAIDs, we expected
that it would have been dependent on the dose
used or the length of time the drugs had been
taken. However, the Table shows that while the
disease certainly occurred in patients taking high
doses ofNSAIDs, it also occurred in those taking
relatively small amounts for short periods of
time. In view of the relative rarity of collagenous
colitis in a population in whom about 10% may
be taking NSAIDs, this seems to be a rare
complication and may simply reflect an unfor-
tunate individual idiosyncratic sensitivity to the
drug. More probably, collagenous colitis is a
multistep disease, in which inflammation caused
by NSAIDs sets the stage for a further, as yet
undetermined, insult that precipitates the
disease. Fortuitously, our minimum length of
time that could be accepted as long term NSAID
use (six months) is also the minimum interval
between the onset of diarrhoea following the use
of NSAIDs. The possibility that some patients
taking NSAIDs more than just occasionally
could have been excluded because NSAID use
was less than six months was investigated by
reviewing all the data again: this did not seem to
have been the case. The total cumulative dose of
NSAIDs could also be important. However, the
fact that our patient 'C' required six months of
treatment on both occasions, and stopped for
nine months only suggests that if this is the case
any cumulative effect is lost rapidly after stopping
the drugs.

It is unclear how representative our small
control group is of the general population,
particularly with regard to their use of NSAIDs.
In our control group, 4 of 31 patients (13%) were
taking NSAIDs. This is similar to the figure
obtained by Langman, et al'8 in their study in
which 8% of their 268 control patients aged over
40 and 10% ofthose aged over 60 were also taking
NSAIDs. Our control group is therefore likely to
be reasonably representative of the general
population, and the prevalence ofNSAID inges-
tion is unlikely to be artificially low.

In conclusion, this study suggests that
NSAIDs may be an aetiological factor in col-
lagenous colitis in a major subgroup of patients
(61% in this study) with this disease. Patients
taking NSAIDs therefore may warrant investiga-
tion for collagenous colitis if they develop watery
diarrhoea. When diagnosed as having the disease,
stopping NSAIDs should be considered. How-
ever, in view of the frequency with which
NSAIDs are taken long term in the general
population, this is probably an uncommon com-
plication.
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