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Abstract

AIM: To analyze therapeutic changes in Crohn’s disease
(CD) patients following video capsule endoscopy (VCE)
and to assess the usefulness of Lewis score and the
Patency Capsule.

METHODS: Patency Capsule was performed in every
patient that had indication for VCE, and those with
negative patency did not undergo VCE. Patients with
established CD that underwent VCE between January
2011 and February 2014 were selected for this study;
those with suspected CD were excluded, independent
of VCE results, since our purpose was to address
differences in therapeutic regimen in CD patients before
and after VCE. Patients with inconclusive VCE were
also excluded. Patients had to be free of non-steroidal
anti-inflammatories for at least 1 mo. Those patients
who met these criteria were allocated into one of three
groups: Staging group (asymptomatic CD patients
that underwent VCE for staging of CD), Flare group
(patients with active CD), or Post-op group (CD patients
evaluated for post-operative recurrence). Lewis score
was calculated for every VCE procedure. Statistical
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analysis was performed to address the impact of VCE
findings on the therapeutic management of CD patients
and to evaluate the utility of the Lewis score.

RESULTS: From a total of 542 VCEs, 135 were
performed in patients with CD. Patency capsule excluded
nearly 25% of the patients who were supposed to
undergo VCE. No videocapsule retention during VCE
was reported. From these 135 patients, 29 were
excluded because CD diagnosis was not established at
the time of VCE. Therefore, a total of 106 patients were
included in the final analysis. From these, the majority
were in the Staging group (7 = 73, 69%), and the
remaining were in the Flare (7 = 23, 22%) or Post-op (7
= 10, 9%) group. Median time between diagnosis and
VCE was 5.5 years. Overall, VCE determined changes in
the treatment of 40% of patients: only 21% remained
free of immunosuppressors after VCE compared to 44%
before VCE (P < 0.001). The differences in therapy
before and after VCE achieved statistical significance
in the Staging and Flare groups. In addition, patients
were significantly different when stratified regarding
time since diagnosis to the date of VCE. A higher Lewis
score was associated with therapeutic modifications (P
< 0.0001); where a score higher than 1354 was related
to 90% probability of changing therapy [area under the
receiver operative characteristic (AUROC) 0.80 (95%¢CI:
0.69-0.88)]1.

CONCLUSION: VCE significantly changed the thera-
peutic management of CD patients, even in those with
long-term disease. Systematic use of Patency capsule
allowed for no videocapsule retention.

Key words: Capsule enteroscopy; Crohn’s disease;
Treatment modification; Patency capsule; Lewis score

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Our work analyzed the therapeutic mana-
gement of patients with Crohn’s disease (CD) and
concluded that a very significant proportion of patients
modify their therapeutic regimens after performing
video capsule endoscopy (VCE), even in those with
long-term disease or those without symptoms. This
finding highlights the importance of this procedure
in the management of CD. The systematic use of
Patency capsule is controversial; however, we showed
in our study that after excluding patients with negative
patency, who did not undergo VCE, none of the patients
had video capsule retention during VCE, highlighting

the importance of Patency capsule in this setting.
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INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory disease
associated with mucosal and transmural inflammation
of the bowel wall, and its diagnosis relies on the
combination of clinical, endoscopic, radiologic and
histopathological features.

Regarding endoscopic assessment, ileocolonoscopy
is the first procedure for the establishment of
the diagnosis. However, evaluation of the entire
small bowel is mandatory, since it can change the
therapeutic approach used and overall prognosis™.
In this setting, international guidelines™ regard
cross-sectional studies, such as entero-computed
tomography (CT) scan or magnetic resonance imaging
(MRI), as first line tools, since they can evaluate extra-
luminal features and characterize intra-abdominal
adverse events related to CD, such as abscesses or
fistulas. Video capsule endoscopy (VCE) is considered
a second-line tool in those CD patients with atypical
symptoms, in which imaging was negative™.

Nevertheless, VCE is often used as a first-line study
in the suspicion of CD, after ileocolonoscopy'*®, Its
efficacy in detecting lesions in the upper small bowel
seems higher than entero-CT or MRI, with similar
accuracy for distal lesions!*®.

Since the role of VCE in established CD is not
completely defined, namely whether VCE is useful for
treatment guidance, a few studies tried to evaluate
its impact on determining treatment guidance and
analyzing the therapeutic changes attributed to
VCEY ', However, some of these previous studies
included a very low number of patients or had very
short disease duration at the time of VCE, thereby
compromising the interpretation of the results.
Evaluation of possible changes in management
includes searching for changes in inflammatory bowel
disease (IBD) specific modification strategies, further
radiologic or endoscopic studies, or even surgical
interventions.

In this study, our main goal was to analyze the
changes in the therapeutic regimen of patients with
long-term CD after undergoing VCE. Additionally,
we studied the impact of Lewis score in this setting
and the number of videocapsule retentions with the
systematic use of Patency capsule.

MATERIALS AND METHODS

All patients with established CD that underwent VCE
since January 2011 to February 2014 were included
in the study. Patients were assigned to one of three
groups. The first group (Staging group) included
patients with clinical remission who underwent VCE to
assess disease extent or small bowel re-evaluation.
The second group (Flare group) included patients
who were undergoing re-evaluation because of a flare
and had clinical deterioration or raised inflammatory
markers. The third group (Post-op group) included
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Table 1 Baseline characteristics of the patients included in
the study 7 (%)

Population characteristics (7 = 106) Value
Male gender 47 (44)
Age - mean 40+£13 yr

Median time between diagnosis and VCE
Montreal classification

5.5 (IQR 2-10) yr

Age at diagnosis

Al: Below 17 7(7)
A2:17-40 84 (79)
A3: Above 40 15 (14)
Behavior
B1: Non-stenosing/non-penetrating 86 (81)
B2: Stenosing 12 (11)
B3: Penetrating 8 (8)
Location
L1: Terminal ileum 74 (70)
L2: Colonic 10 (9)
L3: Ileocolonic 22 (21)
+ L4: Upper disease 38 (36)
Treatment before VCE
Anti-TNF 21 (20)
Immunosuppressors 38 (36)
Aminosalicylates only 40 (38)
No treatment 7 (6)

VCE: Video capsule endoscopy; TNF-a: Tumor necrosis factor o.

patients who were being evaluated for post-operative
recurrence.

Patients with suspected CD in which VCE did not
confirm the diagnosis or those with VCE considered
inconclusive were excluded from the study. Also,
patients with suspected CD in which VCE confirmed
the diagnosis were also excluded, since our main goal
was to evaluate changes in therapeutic regimens for
CD before and after VCE. Patients had to be free of
non-steroidal anti-inflammatories for at least 1 mo.

All the VCEs were performed after confirming small
bowel patency using Agile Patency capsules (Given®,
Imaging Ltd. Yogneam, Israel), which were read 30 h
after ingestion. VCEs were performed using PillCam®
SB2 or SB3 capsules (Given®, Imaging Ltd.). On the
previous day, patients were asked to follow a liquid diet
and to perform a bowel preparation. On the day of the
procedure, patients were on a clear-liquid diet for 6 h
after swallowing the capsule. RAPID® Real-Time Viewer
was performed in all patients after 2 h of ingestion,
and domperidone 10 mg was prescribed if the
capsule remained in the stomach. A new evaluation
was performed 1 h later, and if the capsule was still
retained in the stomach, a new dose of domperidone
10 mg was administered. If the medication failed, an
upper endoscopy was performed to place the device in
the duodenum.

All the exams were read by two experienced
gastroenterologists using RAPID Reader®. Lewis score
was calculated in order to assess the severity of the
disease in all procedures, being classified as normal
or clinical insignificant if lower than 135 points, mild
disease between 135 and 790, and moderate/severe
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disease above 790, as described elsewhere!*?,

In addition to demographic, clinical, and analytical
data, medical therapy at the time of VCE and therapy
modifications due to VCE were recorded. In order
to simplify the results, the “Anti-tumor necrosis
factor (TNF) group” included patients taking anti-
TNF (infliximab or adalimumab) in monotherapy or
combination therapy, and the “Immunosuppression
group” included those under azathioprine (AZA) either
in monotherapy or combination with 5-amynosalici-
lates (5-ASA); the remaining patients were under
monotherapy with 5-ASA or had no therapy.

Changes in CD treatment in the Staging group and
Post-op group were only attributable to VCE findings,
since these patients were in clinical and analytical
remission. Patients in the Flare group had clinical or
analytical active disease, but statistical analysis was
conducted to conclude if VCE findings were associated
with changes in therapeutic regimen, independent of
the flare itself.

Statistical analysis was performed using SPSS
software version 22 (SPSS Inc., Chicago, IL, United
States). Continuous variables were analyzed using
T-student tests or Mann-Whitney test when normal
distribution was not verified. Categorical variables
were analyzed using Pearson’s Chi-square, Fisher’s
exact tests or McNemar test as appropriate. Logistic
regression was performed in order to assess variables
independently associated with changes in therapeutic
regimen. A P value below 0.05 was considered
statistically significant.

RESULTS

Among the 542 VCEs performed during the analyzed
period, 135 were performed in patients with CD, after
positive patency was confirmed by Patency capsule
(Patency capsule excluded nearly 25% of the patients
who were supposed to perform VCE). From these 135
patients, 29 were excluded because they did not have
established diagnosis of CD at the time of VCE. In
total, 106 patients were included for the final analysis.

Most of the procedures were performed in patients
within the Staging group (n = 73, 69%), with the
remaining patients in the Flare (n = 23, 22%) and
Post-op (n = 10, 9%) groups. Baseline characteristics
are shown in Tables 1 and 2. Fifty-six percent were
female, with mean age of 40 + 13 years. Most patients
(81%) had an inflammatory phenotype; 70% had
isolated ileal disease. After VCE analysis, upper tract
involvement was identified in 49 (46%) patients.

The median time between the diagnosis of CD and
VCE was 5.5 [interquartil range (IQR) 2-10] years.
Regarding disease activity (Lewis score), 51 (48%)
had normal or clinical insignificant lesions (25% of
the total procedures were normal), 14 (13%) had
mild disease, and 41 (39%) had moderate to severe
disease.
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Table 2 Patient characteristics at baseline that could influence
therapeutic changes after video capsule endoscopy

Variable Univariate analysis Multivariate analysis
Age P=0.477 -

Male gender P=0517 -

Smoking P=0.771 -
C-reactive protein P=0.188 -

Disease time duration P=0.073 -

Age at diagnosis P =0.097 -

Ileal vs colonic vs ileocolonic P =0.009 P =0.367
disease

Disease behaviour P =0.564 -

Overall, VCE results guided changes in the
treatment of 40% of the patients. At the time of
VCE, 38% were under 5-ASA, 36% were under
immunosuppressors, 20% were under Anti-TNF, and
6% had no treatment. After VCE, no patient remained
without therapy; and the percentage of patients under
5-ASA decreased to almost half and those under AZA
and anti-TNF rose significantly (P < 0.0001, Figure 1).
Similarly, these results were significant when stratifying
patients based on time between diagnosis and VCE
(less than 1 year and more than 1, 5, and 10 years
of the disease) (data not shown). Overall, only 21%
of the patients remained free of immunosuppressors
after VCE compared to 44% before VCE (P < 0.001).

When analyzing Lewis score, only 7% with normal
or almost normal VCE changed therapy, whereas 67%
changed therapy when VCE demonstrated moderate to
severe disease (P < 0.0001, Figure 2). Those patients
who changed therapy clearly had higher median Lewis
score values (1446 vs 552, P = 0.006). Patients with
a Lewis score higher than 1354 had a 90% probability
of changing their medication [AUROC 0.80 (95%CI:
0.69-0.88)].

We found differences in the median Lewis score
among the different groups. Patients in the Flare group
had higher Lewis score values than the Staging (1648
vs 816, P = 0.040) and Post-Op (1648 vs 327, P =
0.035) groups. No significant differences were found
between Staging and Post-op groups.

Regarding the indication for VCE, the percentage
of patients under AZA was duplicated in the Staging
group (P < 0.0001) after VCE, while in the Flare group,
the number of patients doubled under anti-TNF (P =
0.032). In the Post-op group, there was an increase in
the number of those taking AZA or anti-TNF, but it was
not statistically different (P = 0.133, Figure 3).

When performing multivariate analysis, we found
that the factors age, C-Reactive protein levels, smoking
habits, or duration of the disease were not linked with
changes in therapeutic regimen after VCE.

VCE was not retained in any of the patients.
Furthermore, no clinical symptoms or other adverse
events were reported in the patients where Patency
capsule demonstrated negative patency.
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Figure 1 Therapeutic regimens for Crohn's disease before and after
capsule enteroscopy. TNF: Tumor necrosis factor; 5-ASA: 5-aminosalicylic

acid.
100 -
90
80
70
60
50
40 -~
30
20 -
10
0 1 |

Normal Mild Moderate/severe

B No changes
] Changes

P < 0.0001

%

Figure 2 Changes in therapeutic regimen regarding the Lewis score
calculated with video capsule endoscopy.

DISCUSSION

VCE is a valuable tool in the assessment of the small
bowel™, but its importance in the evaluation and
follow-up of CD patients is not well established®®?*,
An indicator to determine the impact of this method
on CD is modification of the therapeutic approach after
VCE. Some studies address this issue, but there were
some limitations.

A recent study™ found that the number of patients
with CD under anti-TNF or immunosuppressants rose
after VCE. However, most of the patients underwent
VCE in the first year of the disease; and, consequently,
48 of 50 patients were only on 5-ASA or steroids
before VCE (only one was under AZA and one under
anti-TNF), which makes this difference expectable.
An advantage of our study is the inclusion of patients
with long-term disease (median time 5.5 years) and
patients whose CD is adequately managed, namely
anti-TNF and immunosuppressants. Our results showed
that VCE was decisive for therapeutic changes even
in patients with more than 10 years of CD evolution,
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Figure 3 Therapeutic regimens before and after capsule enterosopy
within the three analyzed groups. TNF: Tumor necrosis factor; 5-ASA:
5-aminosalicylic acid.

highlighting the importance of VCE in this pathology.
Similar results were found in a previous study of 71
patients with CD that included subjects with long-term
disease!?. The treatment modification rate was even
higher in a study performed in a pediatric population
with CD¥,

VCE promoted changes in therapy in every group,
although in the Post-op group a statistically significant
difference was not achieved, probably due to the
small amount of patients (n = 10). In fact, post-op
evaluation is emerging as a potential indicator for
VCE****, 1t is considered to have the same sensibility,
specificity, and negative and positive predictive
values™ as colonoscopy. In addition to the latter being
a more accessible procedure, VCE was previously
shown to find more endoscopic recurrences than
colonoscopy™’, with the advantage of allowing for
proximal small bowel evaluation®®,

In the Staging and Flare groups, there was a clear
and significant modification in therapeutic regimens
after VCE, with a decrease in the number of patients
under 5-ASA and an increase in patients under
AZA (Staging group) and anti-TNF (Flare group).
Downgrading of therapy was observed in three patients
(infliximab to AZA), all in the Staging group. Those
were patients with long-term remission who were
under combination therapy and, after performing a
VCE for address the possibility of anti-TNF withdrawal,
had a normal exam. Previous studies have determined
the utility of VCE for the assessment of small bowel
mucosal healing after immunomodulator or biologic
therapy®’*®!, eventually contributing to a downgrade in
CD therapy.

It should be noted that none of our patients were
being treated with steroids. This was due to the
duration of time between the flare and the realization
of VCE. Patients in the Flare group started steroids as
indicated, but when they came to undergo VCE, the
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steroid cycle was already completed. This delay in
VCE could have been a problem in our analysis since
some patients may escalate therapy upon flare before
VCE, which could contribute to some attenuation in
the differences between therapy before or after the
VCE. Statistical differences were still found despite this
time lag, making changes in therapy regimens more
attributable to VCE findings than to clinical or analytical
flare.

The importance of the VCE per se in the changes
in therapeutic regimens was highlighted by the
regression analysis. As observed, no other factor
presented at baseline was independently related
to therapeutic modifications. Age, gender, smoking
habits, duration of the disease, and inflammatory
markers at the time of the VCE were not determinant
for therapeutic decisions, making therapeutic changes
attributable to the results of VCE. Previous studies had
already shown a weak correlation between VCE results
and inflammatory biomarkers, making VCE very useful
even in the absence of raised C-reactive protein or
fecal calprotectin™,

Lewis score can be a valuable tool for therapeutic
management®’; as expected, higher scores were
related with more frequent changes in medical therapy,
since they represent active disease requiring a more
aggressive treatment.

All the VCEs were performed after confirming
small bowel patency using Agile Patency capsules.
This device proved to be a very useful tool for patients
with known stenosis®”, but its systematic use, as
we perform in our institution, is not consensual.
International guidelines state that the risk of
capsule retention is high in patients with known CD,
and, therefore, patency capsule or cross-sectional
studies must be performed before VCE to exclude
significant stenosis. In patients with suspected CD,
the risk appears to be much less significant, and
its use is controversial. Since patients with CD can
have inflammatory changes in small bowel mucosa,
raising the risk of capsule retention, we performed
Patency capsule in every patient in this setting. In our
Department, nearly 25% of the patients with CD do
not perform videocapsule due to negative patency as
assessed by Patency capsules. Consequently, we did
not experience any videocapsule retention during VCE.

The main limitations of our study were the small
number of patients in the Post-Group, which precluded
significant results (although there was a clear trend
towards therapeutic modifications after VCE), and its
retrospective nature. Since this work was not designed
to compare patients with and without VCE, we did
not assess the differences in the follow-up between
them. However, it is well known in the literature that
a suboptimal treatment of CD could predispose to
a worse outcome. Therefore, we strongly believe
that therapy escalation, even in patients with clinical
remission but with small bowel lesions detected by
VCE, is of paramount importance for a better long-
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term outcome of CD.

Overall, we concluded that VCE is a very powerful
tool for evaluating CD in all groups of patients,
including those with long-term disease under
immunosuppressors and anti-TNF. It was decisive
for treatment guidance, which ultimately can lead to
an earlier introduction of immunosuppressors and
anti-TNF therapy, consequently improving overall
prognosis.
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