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Treatment of non-steroidal anti-inflammatory drug
induced enteropathy

I Bjarnason, N Hopkinson, G Zanelli, P Prouse, P Smethurst, J M Gumpel, A J Levi

Abstract
Non-steroidal anti-inflammatory drug induced
small intestinal inflammation may have an
adverse effect on the joints of patients with
rheumatoid arthritis. We therefore assessed'
small intestinal and joint inflammation in
patients with rheumatoid arthritis before and
after three to nine months' treatment with
sulphasalazine (n=40) and other second line
drugs (n=20), while keeping the dosage ofnon-
steroidal anti-inflammatory drug at the same
level. Sulphasalazine significantly decreased
the mean (SD) faecal excretion of "'lindium
labelled leucocytes from 2-39 (2.22)% to 1-33
(1.13)% (normal<1%, p<0*01) and improved
the joint inflammation as assessed by a variety
of parameters. There was no significant cor-
relation between the effects of sulphasalazine
treatment on the intestine and the joints.
Treatment with other second line drugs had no
significant effect on the faecal excretion of
"'indium (1.58 (1-04)% and 1-86 (1.51)%,
respectively) but improved joint inflammation
significantly. The lack of correlation between
the intestinal and joint inflammation and their
response to treatment suggests that the two are
not causally related.

genesis. More recent work suggests that the
effects of non-steroidal anti-inflammatory drugs
(NSAIDs) on intestinal function in rheumatoid
patients must be considered. These drugs are
claimed to increase intestinal permeability,2"32
which may have an adverse effect on the arthritis
from leakage of bacterial degradation products
and proteases into the circulation'9 or by the
more specific immunological mechanism of
molecular mimicry.29 Locally, however,
increased intestinal permeability caused by
NSAIDs subsequently (in more than six
months) leads to small intestinal inflammation33
with the complications of blood and protein loss,
ileal dysfunction, and occasionally strictures.33"36
Rooney et al37 seem to have confirmed some of
these findings while Segal et al38 suggest that the
intestinal inflammation is a primary abnormality
in patients with rheumatoid arthritis. Some deny
the presence of inflammation'3 39 and others
suggest that NSAIDs have an adverse effect on
rheumatoid arthrits.29

Because ofthe conflicting views on the relation
between the intestinal inflammation and arthri-
tis, we compared the effects of sulphasalazine
and other second line drugs on the intestinal
inflammation and joint disease activity in
patients with rheumatoid arthritis.

Section of
Gastroenterology and
Department of
Radioisotopes, MRC
Clinical Research Centre
and Departments of
Gastroenterology and
Rheumatology,
Northwick Park Hospital,
Harrow, Middlesex,
United Kingdom
I Bjarnason
N Hopkinson
G Zanelli
P Prouse
P Smethurst
J M Gumpel
A J Levi
Correspondence to:
Dr I Bjarnason, Section of
Gastroenterology, MRC
Clinical Research Centre,
Harrow, Middlesex HAI 3JU.
Accepted for publication
18 September 1989

There are numerous observations that suggest an
enteric origin for the various arthritides. Both
specific and non-specific intestinal infection may
cause a non-erosive arthritis'" and exacerbations
of ankylosing spondylitis correlate with serum
antibody titres and faecal isolates of klebsiella.7-"
Moreover, it is claimed that- inflammation of the
ilium correlates with the activity of the joint
inflammation in ankylosing spondylitis.'2 '5
Conversely, patients with inflammatory bowel
disease may develop a seronegative polyarthritis
that is indistinguishable from the peripheral
arthritis of Reiter's syndrome and ankylosing
spondylitis. 16 Collectively, this suggests that
intestinal infection leads to an interaction
between luminal macromolecules and the
immune system resulting in disease by the
mechanism of simple'78 or induced molecular
mimicry. 1920

There has recently been renewed interest in
the role of the intestine in rheumatoid arthritis
since the once fashionable concept ofrheumatoid
arthritis as a primary autoimmune disease is no
longer tenable. Svartz proposed an enteric origin
of this disorder in the early 1940s. This has
subsequently been supported by findings that
fasting or dietary modification and treatment
with sulphasalazine, all of which may alter the
intestinal flora, may reduce joint inflammation in
this disorder.2' 28 Others have suggested that a
proteus infection is important in the patho-

Subjects and methods
Patients with definite or classic rheumatoid
arthritis who fulfilled the criteria of the
American Rheumatism Association were
recruited for these studies. All had received a
variety of NSAIDs but each patient had taken
NSAIDs regularly in the preceding nine months
and had been taking the same dosage of a single
NSAID for at least two months. All patients had
active disease that warranted a second line agent
for control of symptoms.
The patients were admitted to a metabolic

research ward and underwent "'indium ("'Ind)
leucocyte studies. Disease activity was inde-
pendently assessed by a count of the actively
affected joints and a global activity index (scale
0-3; no, mild, moderate, or severe limitation of
normal activity, respectively) and objectively by
measurement of haemoglobin, erythrocyte sedi-
mentation rate, and C reactive protein.

After assessment a second line drug was given.
Twice as many patients were given sulphasala-
zine as other second line agents (chloroquine,
intramuscular gold, and penicillamine). Since
the main objective was to relate the possible
effect of sulphasalazine on the intestine to that on
the joints, the latter group was needed to assess
whether disease activity by itself could influence
the intestinal inflammation. The second line
drug chosen was given independently of the
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"'Ind leucocyte values. It was selected at random
unless it had been previously used in a particular
patient without benefit or it had been withdrawn
because of side effects. The treatment period
varied from three to nine months, at which time
the patients were readmitted to hospital for
reassessment. Patients kept to the same dosage of
NSAIDs during this time.

Forty patients completed these studies on

sulphasalazine (1 5-3 5 g/day) and 20 on other
second line agents (six on chloroquine 500 mg/
day, decreasing to 250 mg/day; six on intra-
muscular gold 50 mg/week; and eight on penicil-
lamine 125-500 mg/day). Table I shows their
clinical details at the start of the studies.
Ten patients with Crohn's disease of the

terminal ileum were studied. These patients
were specifically selected because they had not
undergone intestinal resection; disease location
had been confirmed by barium x ray or endo-
scopy, or both; they were not on any treatment;
and they were asymptomatic (Harvey and
Bradshaw Score <2).A" There were six men and
four women whose mean age was 28 years (range
19-42 years). These patients underwent "'Ind
leucocyte studies before and after six to 12
weeks' treatment with sulphasalazine (2-3 g/
day). Sixteen patients with the irritable bowel
syndrome acted as controls for the "'Ind leuco-
cyte studies.
These studies were approved by the Harrow

Health Authority Ethical Committee, and all
subjects gave informed consent to the study.

"'.INDIUM LEUCOCYTE STUDIES

Sixty millilitres of blood were drawn into a

syringe containing 11 ml of acid citrate dextrose
(National Institutes of Health formula A) and
allowed to sediment at room temperature for two
hours in sterile polythene tubes. The super-
natant was removed and centrifuged at 100 g for
five minutes. The supernatant was removed and
respun at 300 g for 10 minutes to yield a cell free
plasma. The pellet from the 100 g centrifugation
was resuspended and incubated for 10 minutes at
room temperature in 0 1 ml HEPES saline buffer
(pH 7-4) containing 20 mM HEPES in 0-8%
(v/v) sodium chloride, 4*4 mM tropolone, and
3-400 pCi (11-15 MBq) "'In C13 (Code INSIP,
Amersham International, Amersham, Bucking-
hamshire, UK). Five millilitres of the cell free
plasma were then added to the cell suspension
and centrifuged at 100 g for five minutes. The
supernatant containing unlabelled Ind was

poured off and the labelled cells were resus-

pended in cell free plasma (6-0 ml). Five milli-
litres (7-12 MBq) were injected and the rest were
used for standards.

TABLE I Clinical details ofthe patients with rheumatoid
arthritis (values, mean (SD))

Previous
Age second line
(range) Duration of agents

Treatment Malelfemale (yrs) disease (yrs) No (%)

Sulphasalazine 10/30 56 (11) 8 (9) 22 (55)
(3 1-79)

Chloroquine
Gold 6/14 62 (12) 7 (7) 9 (45)
PenicillamTine (27-82)

Assuming a 300 1iCi (11 MBq) dose of "'Ind is
injected, the estimated radiation dose received
by the patient during this procedure is 6-5 milli-
Sieverts (mSv; effective dose equivalent). This is
higher than previously published (4'8 mSv).253'
Abdominal scintigrams were obtained one to

four hours (early) and 20 hours (late) after
injection of the labelled cells using an IGE AT
gamma camera with a Star computer at the
appropriate channel settings. Individual faecal
samples were collected over a four day period
after injection of the cells,with particular care

taken to avoid contamination with urine. The
faecal samples were counted in a bulk sample
counter along with a standard (2% of the injected
dose) which was made up to 200 ml with water
and distributed over a fixed amount of filter
paper. Each sample was counted for 20 seconds,
which enabled the measurement of 0-01% of the
injected dose with a statistical counting accuracy
of ±4%.

STATISTICAL ANALYSIS
Wilcoxon's rank sum test was used for statistical
analysis. The differences between sequential
values were assessed by the paired Student's t
test.

Results
Patients with the irritable bowel syndrome
excreted 0-51 (0-23)% (mean (SD)) of the intra-
venously administered dose of "'Ind leucocytes
in the faeces over four days (range 0 07-0 98%).
The faecal excretion of "'Ind from the 60
patients with rheumatoid arthritis was 2-11
(192)% (range 0-01-11 98%) before second line
treatment was started. Forty two patients (70%)
were above the upper limit of normal. There was
no significant correlation (p>0 5) between faecal
"'Ind excretion and haemoglobin (r: -0S15)
erythrocyte sedimentation rate (r: 0- 14), C
reactive protein (r: 0-08), or joint count (r: 0-01).

Table II shows that there was no significant
difference in disease activity between patients
given sulphasalazine and those given other
second line agents. Moreover, values of "'Ind

TABLE II Clinical and laboratory indices ofsynovial inflammation before and after 2nd line treatment

Before treatment (mean (SD)) After treatment (mean (SD))

Haemoglobin ESR CRP Haemoglobin ESR CRP
Treatment group (gldl) (mmHr) (mg/dl) JC (gldl) (mmHr) (mgldl) JC
Sulphasalazine 116(1 6) 55(29) 7-4(7 1) 8(4) 12 0(1 7) 36(29)* 3-4(3-2)* 5(3)*
Chloroquine
Gold 11-2(1-8) 64(30) 10-6(6-4) 8(3) 12-1(1-8)* 40(23)* 6 4(4 8)* 5(3)*
Penicillamine

ESR: Erythrocyte sedimentation rate; CRP: C reactive protein (normal <0 5 mg/dl); JC: Joint count.
*Significantly different from pretreatment values (p<0-05).
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leucocyte faecal excretion before treatment did
not differ between the two groups (2-39 (2 22)%
and 1-58 (1-04)% (p>005) respectively).

Figure 1 shows the faecal excretion of .'.Ind
before and after sulphasalazine treatment. The
faecal excretion fell significantly from 2.39
(2 22)% to 1-33 (1[13)% (p<001). Table II
shows the values for haemoglobin, erythrocyte
sedimentation rate, C reactive protein, and joint
count after treatment. There was a significant

' improvement in all parameters except the
haemoglobin concentration. There was no
significant correlation between changes in faecal
"'Ind excretion and the changes in haemoglobin
(r: -015), erythrocyte sedimentation rate (r:
0-01), C reactive protein (r: 0-09), joint count
(r: -0* 19), and the global disease activity scale
(r: 0 01) during sulphasalazine treatment. When
subjects with high rates of excretion ("'Ind
>1%) were analysed separately as a subgroup,
the correlation coefficients were similar to those

s reported for the whole group and were not
statistically significant.

e Figure 2 shows the faecal excretion of "'Ind
before and after treatment with chloroquine,
gold, and penicillamine. There was no signifi-
cant change in "'Ind excretion before and after
treatment (1-58 (1-04)% and 1-86 (1-51)%
respectively). Table II shows that haemoglobin,
erythrocyte sedimentation rate, C reactive
protein, and joint counts all improved signifi-
cantly and to a similar extent to results seen with
sulphasalazine treatment.

In the patients with Crohn's disease, the "'Ind
leucocyte scintigrams confirmed selective locali-
sation of the disease to the terminal ileum in nine
of 10 (one being normal). Figure 3 shows the
changes in the faecal "'Ind excretion during
sulphasalazine treatment. There was a signifi-
cant decrease in the excretion of "'Ind from 7 43

* (4-71)% to 4-72 (3-61)% (p<005). All patients
remained asymptomatic and there was no signifi-

, cant change in their haemoglobin concentration
or erythrocyte sedimentation rate.

Discussion
These results show that inflammation of the
small intestine in patients with very active
rheumatoid arthritis is unrelated to subjective
and objective parameters of joint inflammation.
Sulphasalazine was the only second line agent
that reduced the small intestinal inflammation.
Additionally, since the beneficial effect of
sulphasalazine on the joints did not correlate

< significantly with its intestinal action, these
* results collectively suggest that the small

intestine does not play a major role in exacerba-
tions or the continuing disease activity of
rheumatoid arthritis.
The role of the intestine in the pathogenesis of

rheumatoid arthritis is much less certain than in
the reactive arthritides."" 231-241 42 The three
groups who have shown small intestinal inflam-
mation in patients with rheumatoid arthritis
differ only in their interpretation of the
results.29 33 37 38 As inflammation is evident in

d patients with osteoarthritis being treated with
NSAIDs, and not in newly diagnosed patients
with untreated rheumatoid arthritis,33 it seems

likely that the inflammation is the consequence
of NSAID treatment. The normal ileal biopsy
specimen findings in patients with rheumatoid
arthritis are quite compatible with the "'Ind
leucocyte results as the kinetics of "'Ind leuco-
cyte accumulation and faecal excretion suggest
that the inflammation is proximal to the terminal
ileum; perhaps in the low jejunum and upper
ileum as is seen in experimental animals.'2"153343
As previously suggested, however,'929 there
remains the possibility that NSAIDs induce
increased intestinal permeability,3"32 which may
by itselfhave an adverse effect on the arthritis. In
this study there was no significant correlation
between the intestinal inflammation and indices
of synovial inflammation. Furthermore, as
reduced intestinal inflammation after sulphasala-
zine treatment did not correlate with reduced
synovial inflammatory activity, this suggests that
the two do not have a causal relation. It is clear,
however, that this does not preclude an enteric
origin of rheumatoid arthritis since macromole-
cular absorption or antibody cross reactivity does
not necessarily depend on structural mucosal
damage.
We do not dispute that sulphasalazine has

second line activity in patients with aggressive
rheumatoid arthritis. ' Whether the parent
molecule or sulphapyridine is the active agent is
difficult to assess.4748 There is, however, general
agreement from the two large multicentre
cooperative studies that sulphasalazine is not
effective in patients with Crohn's disease affect-
ing the small intestine.4950 Both studies, how-
ever, included patients with subacute intestinal
obstruction who had undergone multiple
intestinal resections and relied on subjective
symptomatic responses rather than assessing the
intestinal inflammation directly. Asymptomatic
patients with small intestinal Crohn's disease had
significant intestinal inflammation. This differs
from colonic inflammatory bowel disease where
there is a good correlation between patients'
symptoms and the faecal excretion of "'Ind
leucocytes5'53 and the extent of colonic inflam-
mation.5'-3 The high values before treatment
may, however, explain why patients with small
bowel Crohn's disease can develop strictures
before their disease is diagnosed clinically.
Sulphasalazine reduced the inflammation in
these patients showing that it is indeed active in
this disorder, but we do not know whether this is
a local or systemic action of the drug or its
metabolites. In practical terms, however, it is
clear that if prevention of small intestinal stric-
tures is to be a realistic goal additional treatment
needs to be given since there was significant
inflammation after treatment.

In summary, this study suggests that NSAID-
induced small intestinal inflammation. does not
contribute to the arthritis of patients with
rheumatoid arthritis. Both the arthritis and the
intestinal inflammation, however, can be treated
successfully with sulphasalazine, in contrast
with other second line agents which had no
significant effect on the intestinal inflammation.
The close similarities between NSAID induced
small intestinal inflammation and small
intestinal Crohn's disease in respect of complica-
tions and treatment suggest that further
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Figure 1: Faecal "'indium
excretion in patients with
rheumatoid arthritis before
and after three to nine
months' treatment with
sulphasalazine. The upper
limit ofnormal is 1%.
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Figure 2: Faecal "'indium
excretion in patient with
rheumatoid arthritis before
and after three to nine
months' treatment with
penicillamine (uninterrupte
line), chloroquine (broken
line) and gold (interrupted
line with dots).
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Figure 3: Faecal "'indium
excretion in patients with
ileal Crohn's disease before
and after six to 12 weeks'
treatment with
sulphasalazine.

understanding of the pathogenesis of NSAID
enteropathy may have implications for under-
standing the development of human inflamma-
tory bowel disease.
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