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Abstract
AIM: To investigate the small bowel of seronegative 
spondyloarthropathy (SpA) patients in order to ascer-
tain the presence of mucosal lesions.

METHODS: Between January 2008 and June 2010, 54 
consecutive patients were enrolled and submitted to 
avideo capsule endoscopy (VCE) examination. History 

and demographic data were taken, as well as the his-
tory of non-steroidal anti-inflammatory drug (NSAID) 
consumption. After reading each VCE recording, a cap-
sule endoscopy scoring index for small bowel mucosal 
inflammatory change (Lewis score) was calculated. Sta-
tistical analysis of the data was performed.

RESULTS: The Lewis score for the whole cohort was 
397.73. It was higher in the NSAID consumption sub-
group (P  = 0.036). The difference in Lewis score be-
tween NSAID users and non-users was reproduced for 
the first and second proximal tertiles of the small bowel, 
but not for its distal third (P  values of 0.036, 0.001 and 
0.18, respectively). There was no statistical significant 
difference between the groups with regard to age or 
sex of the patients.

CONCLUSION: The intestinal inflammatory involve-
ment of SpA patients is more prominent in NSAID users 
for the proximal/mid small bowel, but not for its distal 
part.
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INTRODUCTION
Spondyloarthropathies (SpAs) are a group of  related dis-
orders with common clinical and genetic characteristics 
and a global prevalence between 0.5% and 1%[1]. Entities 
included in the group of  SpAs are ankylosing spondylitis, 
reactive arthritis, psoriatic arthritis, undifferentiated SpA, 
juvenile onset SpA and SpA in patients with inflammatory 
bowel disease (IBD). Some researchers also include within 
this concept Behçet’s disease-associated SpA[2].

Over 20 years ago, Mielants et al[3] showed that a sub-
stantial number of  these patients have subclinical ileal 
inflammation. They reported finding macroscopic ileal 
abnormalities in up to 30% of  SpA patients, including 
erythema, edema, ulceration, granulation, and a cobble-
stone appearance of  the ileal mucosa. Moreover, inflam-
matory lesions macroscopically resembling those found 
in SpAs are induced by non-steroidal anti-inflammatory 
drug (NSAID) consumption, and about two thirds of  
NSAID users demonstrate intestinal abnormalities[4]; 
this is important, since many of  the SpA patients use 
NSAIDs in the treatment of  their disease.

Video capsule endoscopy (VCE) is a diagnostic tool 
that has recently made non-invasive imaging of  the entire 
small bowel possible. This technique has been demon-
strated as the first-line diagnostic tool for detecting small 
bowel pathologies[5], and we have considered it to be 
suited for the evaluation of  small bowel mucosal lesions.

The aim of  this study was to evaluate the pattern, 
frequency, and severity of  small bowel mucosal injury in 
patients with SpAs as assessed by VCE, and to clarify the 
role of  NSAIDs in the occurrence of  the lesions, given 
the inflammatory involvement of  the small bowel that 
already exists in the SpA control group[6].

MATERIALS AND METHODS
This is a single-center observational study in a tertiary 
referral teaching hospital in Bucharest, Romania, con-
ducted from January 2008 to June 2010. All consecutive 
adult patients evaluated by the study team with a form of  
seronegative SpA (as defined by an Amor score ≥ 6[1]) in 
whom no intestinal stenosis or obstruction was suspected 
were included, if  they agreed to take part in the experi-
ment. Exclusion criteria were also: pregnancy, swallowing 
disorders or the presence of  cardiac pace-makers, and 
history of  IBD. The study was conducted according to 
the Declaration of  Helsinki, Good Clinical Practice (GCP) 
and local regulations. The protocol was approved by the 
institutional ethics committee and all the patients agreed 
to participate in the study and signed the informed con-
sent before enrolling.

The patients were investigated using VCE examina-
tion. The preparation for the procedure included a fasting 
period of  12 h and a routine PEG-based bowel prepa-
ration (Endofalk, Dr. Falk Pharma GmbH, Freiburg, 
Germany) with 2 L administered in the evening before 
and 1 L on the morning of  the procedure. Simethicone 
80 mg was given orally 15 to 20 min prior to the initia-

tion of  VCE examination (Espumisan L, Berlin Chemie 
AG, Berlin, Germany). Video capsule examination was 
performed with PillCam SB2 capsules (Given Imaging, 
Yokneam, Israel). The RAPID™ versions that were used 
for reading the VCE recordings were 5.0, and, starting 
with December 2009 recordings, 6.0. 

Patients were allowed to drink clear liquids 2 h after 
VCE ingestion and were free to engage in their normal 
daily activities. They were allowed to eat a light lunch 4 h 
after capsule ingestion and returned for removal of  the 
recorder 8-9 h after ingestion. No adverse effects were 
reported and all the capsules were excreted.

Two endoscopists (MR and MM) with experience in 
VCE examination reviewed the findings of  VCE. Cap-
sule endoscopy results were interpreted, and the Lewis 
score was calculated for every patient by one endoscopist 
(MR) in each tertile of  the small bowel (stenosis score 
included), and then for the whole bowel.

Data regarding patient demographics and treatment 
taken were also retrieved, with emphasis on concurrent 
NSAID consumption. Collected data were recorded on 
a preformed questionnaire and introduced afterwards in 
the SPSS database. Results are expressed as frequencies 
for categorical variables (further analyzed by Fisher’s ex-
act test), mean and standard deviation for normal contin-
uous variables (analyzed by Student’s t test), and median 
and extremes for non-normal continuous variables (ana-
lyzed by Mann-Whitney U test). Hypothesis testing was 
2-tailed, with P < 0.05 considered statistically significant.

The statistical software package SPSS for Windows 
Version 16.0 (SPSS Inc., Chicago, IL) was used to analyze 
the data.

RESULTS
Fifty-four patients (27 males and 27 females) were en-
rolled. The rheumatologic disease was ankylosing spon-
dylitis in 36 patients (66%), psoriatic SpA in 3 (6%), un-
differentiated SpA in 9 (17%) and 6 patients concurrently 
satisfied the criteria for Behçet’s disease and SpA (11%) 
(Table 1).
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Table 1  Data regarding the patients in the study

Diagnosis NSAID 
users

Non NSAID 
users

Ankylosing spondylitis (n = 36)
   Males 13 7
   Females   9 7
Psoriatic spondyloarthropathy (n = 3)
   Males   1 1
   Females   1 0
Undifferentiated spondyloarthropathy (n = 9)
   Males   2 2
   Females   2 3
Behçet-associated spondyloarthropathy (n = 6)
   Males   1 0
   Females   2 3

NSAID: Non-steroidal anti-inflammatory drug.



Thirty-one patients (57%) were concomitantly treated 
with at least one NSAID. The mean age was 38.65 ± 
11.58 years for controls vs 37.87 ± 10.63 years for NSAID 
users (P = 0.79, T-Test, independent samples test). There 
were more males in the NSAID user (54.8%) vs non-
NSAID user subgroup (43.5%) (P = 0.41, T-Test, paired 
samples correlations).

There was a large heterogeneity regarding the type 
of  drug [either cyclooxygenase-2 (COX-2) selective or 
non-selective, or a combination of  them], the doses 
taken (some patients were only taking acetylsalicylic acid 
in antiaggregant doses) and the duration of  NSAID use 
(weeks to years).

The Lewis score for the whole small bowel could be 
calculated in 52 patients (96%). In one of  these patients, 

although the score could not be calculated for the distal 
tertile, the extremely high value in the mid tertile was 
extrapolated for the whole bowel; regardless, due to the 
fact that this subject had a very high discordant value 
of  the Lewis score (4846), he was not considered for 
the descriptive and statistical analysis of  the data. Ap-
proximating the capsule final position in the remaining 2 
patients, the Lewis score could be estimated only for the 
proximal third of  the small bowel because of  the late 
passage of  the video capsule through the pyloric ring 
into the small bowel.

The intraobserver reproducibility[7] for the Lewis 
score was assessed in 20 patients, and was considered to 
be high-coefficient of  variation reached 3.52%.

The mean value of  the Lewis score for the whole co-
hort was 397.73 (range 0-1630, standard deviation 401.46), 
with mean values of  340.64, 138.92 and 215.63 for the 
proximal, mid and distal tertiles of  the small bowel, re-
spectively.

There was a significant difference in the Lewis scores 
for the whole small bowel between the subgroups with 
and without NSAID consumption (P = 0.036) (Table 2 
and Figure 1A). The difference was reproduced for the 
proximal and mid small bowel tertiles, but not for the dis-
tal tertile (P values of  0.036, 0.001 and 0.18, respectively) 
(Table 2 and Figure 1B-D). 

DISCUSSION
The term SpA indicates a group of  related diseases, all 
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Table 2  Lewis score characteristics for the study patients. 
[mean; median (min, max)]

Non NSAID users NSAID users P  value

Whole small bowel 
(n = 51)

344; 225 (0, 1630)   438; 337 (0, 1462)  0.036a

Proximal tertile 
(n = 53)

226; 225 (0, 1462)   428; 292 (0, 1690)  0.036a

Mid tertile 
(n = 51)

    63; 0 (0, 562) 196; 225 (0, 562)  0.001a

Distal tertile 
(n = 51)

    217; 0 (0, 1630) 215; 225 (0, 586) 0.186

aStatistically significant. NSAID: Non-steroidal anti-inflammatory drug.
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Figure 1  Comparison between the Lewis scores for the entire small bowel (A), proximal tertile of the small bowel (B), mid tertile of the small bowel (C) and 
distal tertile of the small bowel (D) in the groups of non-steroidal anti-inflammatory drug users and non-users (the median of values and quartiles repre-
sented). NSAID: Non-steroidal anti-inflammatory drug.
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sharing common clinical features which are HLA-B27 
positivity, sacroiliitis, inflammatory low back pain and 
oligoarticular asymmetric synovitis. The need for a stan-
dardized approach led to the development of  the classi-
fication criteria proposed by Amor et al[1] which consider 
clinical and historical symptoms, radiologic findings, ge-
netic background and response to treatment. Given the 
high diagnostic sensitivity (85%) and specificity (95%), 
we used these criteria for our study; a patient was consid-
ered to have SpA if  the sum of  the criteria scores was at 
least 6.

SpAs are associated with several extra-articular mani-
festations including inflammatory gut lesions, the latter 
being reported in 25%-75% of  patients, depending on the 
subtype of  SpA[8]. Although some of  these patients may 
evolve to overt IBD, the immunological link between SpA 
and IBD is still poorly understood[9], the genetic or envi-
ronmental factors determining the progression within this 
cascade being largely unknown[10].

A number of  studies using different methodologies 
have evaluated the potential deleterious effects of  NSAIDs 
on the small bowel. Considered together, they suggest that 
mild NSAID-related intestinal injury is common[11]-up to 
two-thirds of  NSAID users demonstrate intestinal inflam-
mation on VCE examination[12-14].

Having the above background, our aim was to investi-
gate, using VCE examination, the possibility that NSAIDs 
could determine supplementary small bowel injury in SpA 
patients, these subjects being already predisposed to hav-
ing mild inflammatory involvement of  the bowel[15].

The design of  the study included calculation of  the 
Lewis score, facilitated by latest versions of  the RAPID™  
software. The Lewis score represents a capsule endoscopy 
scoring index developed for quantification of  small in-
testinal mucosal disease activity[16]. It evaluates the aspect 
of  the mucosal villi and the presence of  ulcerative lesions 
and stenoses of  the bowel lumen. A score is calculated 
for each tertile of  the small bowel (proximal, mid, distal-
resulting from dividing into three the time the capsule 
spent in the small bowel), and the total score equals the 
highest of  these values plus the stenosis score. The Lewis 
score can range from 0 to 7840, and values below 136 are 
considered within normal.

A problem of  the present study is represented by the 
large heterogeneity in the type of  NSAID drug, the doses 
taken and the duration of  NSAID use, therefore we had 
to group the subjects only according to NSAID concur-
rent use. This meant that we included in the same group 
of  NSAID consumption patients those who ingested 
COX-2 selective and non-selective drugs. This might have 
been not so very wrong, because recent studies demon-
strate that COX-2 inhibitors may not be more protective 
than some non-selective NSAIDs[17]. The NSAID doses 
also varied widely in our study, as well as the amount of  
time over which the drugs were taken. Therefore, we 
could not evaluate the effects of  different doses and dura-
tions of  treatment on the small bowel. Another limitation 
of  the present study is represented by the fact that many 

of  the patients also received as part of  their treatment im-
munosuppressive drugs, disease-modifying anti-rheumatic 
drugs, anti-tumor necrosis factor α therapy, or a combina-
tion of  these. 

In the present study, mild inflammatory involvement 
of  the small bowel has been found in the whole cohort 
of  SpA patients, given that the mean value of  the Lewis 
score was 397.73. Subjects with NSAID consumption 
had more significant inflammatory lesions when the eval-
uation was performed for the whole small bowel. This 
result was expected because of  the NSAID potential to 
induce small bowel inflammatory lesions. The above dif-
ference was reproduced for the proximal and mid small 
bowel tertiles but, surprisingly, not for the distal tertile, 
where there was no difference in bowel involvement be-
tween the NSAID concomitant users and non-users.

As it has already been established that NSAID intake 
predisposes to lesions in the distal small bowel[11], partly 
because of  the use of  enteric-coated, sustained-release, 
or slow-release NSAIDs[18], and because of  the potential 
of  NSAIDs to exacerbate the intestinal inflammation in 
Crohn’s disease-an entity related to the concept of  SpA 
and considered to be located mainly in the distal small 
bowel-we were expecting to find more lesions in the 
NSAID consumption group in the distal tertile of  the 
small bowel. 

Other studies have already been performed to detect 
small bowel mucosal abnormalities in patients with SpAs 
using endoscopy techniques. Significant small bowel find-
ings (erythema, mucosal breaks, aphthous or linear ulcers, 
and erosions) were detected by capsule endoscopy in one 
third of  patients in a small SpA recent series[19], but in this 
study patients who were on NSAIDs in the 2 mo prior to 
enrollment were strictly excluded and the Lewis score was 
not calculated.

Up till now, the participation of  the NSAIDs in the 
generation of  bowel lesions in SpAs could only be pos-
tulated[20]. At the mucosal level, predicted mechanisms of  
NSAID injury are inhibition of  protective prostaglandins, 
alterations in blood flow, and increased small intestinal 
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Figure 2  Video capsule endoscopy image from the mid jejunum of a 
39-year-old male spondyloarthropathy patient, non-steroidal anti-inflam-
matory drug user, showing a group of small aphthoid ulcerations in a 
circumscribed area of erythema (blue circle).
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permeability with subsequent invasion by luminal fac-
tors. The mucosal damage may lead to inflammation and 
ulceration[11], but there is nothing endoscopically specific 
about NSAID-induced gut lesions[12] (Figure 2); in the dif-
ferential diagnosis could be included infectious etiologies, 
IBD, ischemia, radiation enteritis, vasculitides, and other 
drugs[11].

The present study is not intended to delineate which 
of  the bowel lesions are due to NSAID intake and which 
to the rheumatologic disease. It only aims to identify the 
pattern of  involvement of  the small bowel when the two 
conditions superimpose. It is worth mentioning that the 
statistically significant differences between the NSAID 
users and non-users regarding bowel lesions found in our 
study were actually small (differences in the mean values 
of  the Lewis scores of  93.92, 201.69 and 133.43 for the 
whole small bowel, and proximal and mid tertiles, re-
spectively). It is not clear why the distal part of  the small 
bowel is not influenced by NSAID consumption in this 
subset of  patients.

In our view, there remains a great deal of  uncertainty 
regarding the place of  invasive methods, such as push- or 
double-balloon enteroscopy, in providing histological as-
sessment of  the abnormalities found on VCE. Another 
unresolved issue is represented by the persistence of  these 
lesions, when stopping or continuing NSAID intake. Fur-
ther studies are needed in the era of  biological therapy to 
elucidate the clinical relevance of  the lesions that we have 
detected and their possible influences on prognosis and 
further management of  SpA patients.
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