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Abstract

AIM: To investigate the clinical impact of capsule en-
doscopy (CE) after an obscure gastrointestinal bleeding
(OGIB) episode, focusing on diagnostic work-up, follow-
up and predictive factors of rebleeding.

METHODS: Patients who were referred to Hospital del
Mar (Barcelona, Spain) between 2007 and 2009 for OGIB
who underwent a CE were retrospectively analyzed. De-
mographic data, current treatment with non-steroid anti-
inflammtory drugs or anticoagulant drugs, hemoglobin
levels, transfusion requirements, previous diagnostic
tests for the bleeding episode, as well as CE findings
(significant or non-significant), work-up and patient out-
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comes were analyzed from electronic charts. Variables
were compared by »° analysis and Student ¢ test. Risk
factors of rebleeding were assessed by Log-rank test,
Kaplan-Meier curves and Cox regression model.

RESULTS: There were 105 patients [45.7% women,
median age of 72 years old (interquartile range 56-79)]
and a median follow-up of 326 d (interquartile range
123-641) included in this study. The overall diagnostic
yield of CE was 58.1% (55.2% and 63.2%, for patients
with occult OGIB and overt OGIB, respectively). In
73 patients (69.5%), OGIB was resolved. Multivariate
analysis showed that hemoglobin levels lower than 8
g/dL at diagnosis [hazard ratios (HR) = 2.7, 95%CI:
1.9-6.3], patients aged 70 years and above (HR = 2.1,
95%CI: 1.2-6.1) and significant findings in CE (HR =
2.4, 95%CI: 1.1-5.8) were independent predictors of
rebleeding.

CONCLUSION: One third of the patients presented
with rebleeding after CE; risk factors were hemoglobin
levels < 8 g/dL, age = 70 years or the presence of sig-
nificant lesions.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: This paper describes a large cohort of patients
with obscure gastrointestinal bleeding who underwent
a capsule endoscopy. The diagnostic yield was analyzed
with further exploration motivated by the capsule find-
ings, as well as the outcome during follow-up. Risk
factors of rebleeding were also analyzed. Interestingly,
old age, a lower hemoglobin level at diagnosis and sig-
nificant lesions in capsule endoscopy were found to be
predictors of rebleeding in this cohort.
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INTRODUCTION

Since 2001, video capsule endoscopy (CE) has become an
important tool for the diagnosis of small bowel diseases.
Its most important indication is in the study of obscure
gastrointestinal bleeding (OGIB), defined as persistent
or recurrent bleeding from the gastrointestinal (GI) tract
after a non-conclusive conventional endoscopic examina-
tion [upper-GI endoscopy (GIE)] and colonoscopy. Two
different presentations of OGIB can be distinguished:
obscure-occult GI bleeding [persistent or recurrent iron
deficiency anemia and/or positive fecal occult blood test
(occult-OGIB)| and obscure-overt GI bleeding [recur-
rent visible blood loss: melena or hematochezia (overt-
OGIB)]". CE provides a non-invasive examination of
the small intestine that is not accessible through con-
ventional endoscopy or push or balloon enteroscopy.
Several studies have shown good specificity and sensitiv-
ity of CE in the setting of OGIB and better diagnostic
yield than other techniques (radiological or endoscopic
procedures)[zﬂ. CE is well-tolerated and its rate of com-
plications is very low. The disadvantages of CE are the
impossibility to treat and the impossibility to obtain tissue
biopsies. Although the diagnostic yield of CE is high, the
impact on the outcome of the patients with OGIB after
a CE is still unclear.

A single center retrospective study of a long follow-
up cohort of 105 patients with OGIB who underwent
a CE study is presented. The aim of this study was to
evaluate the usefulness of CE, focusing on the subse-
quent treatment and the outcome of the OGIB episode.
Secondary objectives were to define predictive factors of

rebleeding,

MATERIALS AND METHODS

Patient inclusion

All patients with OGIB referred to the endoscopy unit
(Hospital del Mar, Barcelona, Spain) between January
2007 and June 2009 were analyzed retrospectively. On
all these patients, at least one upper-GIE and one colo-
noscopy were run. Those endoscopies were considered
normal or the findings were insufficient to explain the
patient’s symptoms. By using the electronic charts of all
patients, we collected data on the complete episode of
OGIB; including previous procedures to CE and follow-
up data. The collected variables were: demographic data,
history of intake of non-steroidal anti-inflammatory
drugs (NSAIDs), anticoagulant and antiplatelet therapy
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(aspirin and clopidogrel), hemoglobin levels (Hb) at diag-
nosis, transfusion requirements, time from overt bleed-
ing to CE procedure, and results of previous diagnostic
tests [upper-GIE, colonoscopy, computed tomography
(CT) scan, radiographic series of small bowel, angiogra-
phy, Tc” red cell scan and Meckel’s scan].

CE procedure

The procedure was performed in ambulatory and in-
hospital patients, using PillCam SB2Y (Given Imaging,
Yoqneam, Israel). Bowel preparation consisted of an oral
purge (two liters of polyethylene glycol-based solution)
ingested the night before the procedure. CE was swal-
lowed in the morning and the data recorder was removed
8-9 h later. Patients were allowed to drink fluids 2 h after
the administration of CE and to eat 4 h after the inges-
tion. Patients were asked to verify the excretion of the
capsule in the stool and to alert the endoscopy unit if it
was not excreted.

In order to test small bowel patency, a previous exam
was performed with Agile capsule© (Given Imaging, Yo-
qneam, Israel) on patients with a history of sub-occlusive
intestinal episodes, chronic NSAID intake, ie., longer
than 6 mo, established or suspected inflammatory bowel
disease, previous abdominal surgery of small bowel or
bowel strictures demonstrated by radiological techniques.
Capsule retention was defined as the presence of the cap-
sule in the GI tract for at least 2 wk after ingestion. Two
gastroenterologists with extensive experience in small
bowel endoscopy (Gonzalez-Suarez B and Dedeu JM)
evaluated the images recorded by CE.

Diagnostic and therapeutic strategy after CE

The CE findings were classified as significant and non-
significant. Significant findings were those that explained
the clinical situation (ze., ulcers, active bleeding, tumors
and angiodysplasias). Non-significant findings were those
where the mucosa was normal or with minimal changes
with an uncertain relationship to the bleeding (7., small
erosions, small and isolated angiodysplasia).

Therapeutic strategy was classified into two differ-
ent groups: (1) specific treatment focused on the main
cause of bleeding: invasive therapies (z.e., endoscopic
treatment or surgery) and medical treatment (e, proton-
pump inhibitors (PPIs), NSAIDs or anticoagulant drugs
withdrawal); and (2) non-specific treatment (ze., iton sup-
plementation, blood transfusions, watchful waiting and
NSAID withdrawal if CE findings were not significant
or different to ulcer/erosion). Therapeutic strategy was
chosen based on the patient’s overall condition and the
nature of the disease.

Follow-up

Complete follow-up information was obtained from
electronic charts: hemoglobin levels, transfusion require-
ment after treatment, recurrence of OGIB and CE
complications. Follow-up time was defined as the time
between the CE and the date of rebleeding or the last
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Table 1 Patients’ baseline characteristics

Characteristics Overall Occult- Overt- P
OGIB OGIB  value
Patients 100.00% 63.80% 36.20% -
Age [yr, median (IQR)] 72 (5-79) 71 (5-78) 73 (49-82) 0.800
Gender (female) 45.70% 55.20% 28.90% 0.014
Bleeding-related drugs ~ 41.90% 37.30% 50% 0.200
NSAIDs 30.50% 26.90% 36.80% 0.300
Hemoglobin level [g/dL, 75 (6.4-93) 74(6.091) 7.6(6.5-9.4) 0.600
median (IQR)]
Transfusion requirements  61% 55.20% 71.10% 0.080
Transfusion requirements ~ 2.01 1.7+17 25+23 0.037

(blood units, mean * SD)
Follow-up
[d, median (IQR)]

306 (123-641) 330 (154-691) 217 (84-476) 0.500

NSAIDs: Non-steroidal anti-inflammatory drugs; OGIB: Obscure gastroin-
testinal bleeding; IQR: Interquartile range.

follow-up visit. Anemia was defined as Hb level < 13
g/dL in men and < 12 g/dL in women. A patient’s out-
come was considered favorable or resolved if no overt
bleeding was present and the anemia was resolved com-
pletely after treatment. Rebleeding was defined as overt
bleeding or reappearance of anemia.

Statistical analysis
Continuous data were expressed as median and percen-
tiles [interquartile range (IQR) 25M-75" percentile] and
were compared using the Student 7 test or the U test.
Categorical data were expressed by percentages with a
95%CI and compared by the 7 test or the F test.
Independent predictors for rebleeding were first ana-
lyzed by univariate analysis using the Log-rank test in the
Kaplan-Maier model (setting the rebleeding variable as
“event”). All variables from the univariate analysis with
a P < 0.05 were included in a Cox proportional hazards
regression using the stepwise selection method. Results
were reported as hazard ratios (HR) with 95%CI. All P
values were two-sided and P < 0.05 was considered to
indicate a statistically significant difference.

RESULTS

There were 108 patients included in the study. In two
patients, the CE failed to achieve complete small bowel
visualization: in one patient CE was retained for eight
hours in the stomach and in the other one, bowel prepa-
ration was not optimal for image evaluation. In one
patient, follow-up was not available because she moved
back to her country the day after CE. Hence, 105 patients
were available for data analysis (Figure 1).

According to the definition of OGIB, 67 patients
(64.2%) with occult-OGIB and 38 patients (35.8%) with
an overt-OGIB were identified. The baseline character-
istics of patients included in the cohort are summarized
in Table 1. Follow-up time and hemoglobin at diagnosis
were similar in both groups. Mean of transfusion units
was higher in the overt-OGIB group than in the occult-
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All patients (7 = 108)

Patients excluded (7 = 3)
(Gastric retention of CE:
suboptimal bowel preparation
and one patient without
follow-up)

105 patients included

[ ]
Obscure-occult GIB Obscure-overt GIB
(n=67) (n=38)

e IR E—

Non-significant Significant Non-significant Significant
lesions lesions lesions lesions
(n = 30) (n=37) (n = 14) (n=24)

Figure 1 Patients included and group distribution. CE: Capsule endoscopy;
GIB: Gastrointestinal bleeding.

OGIB group (2.5 vs 1.7 units, P = 0.037).

There were 44 patients (41.9%) that had been taken
a bleeding-related drug before the OGIB episode: clopi-
dogrel (7 = 8); warfarin (# = 9) or NSAIDs (including
acetylsalicylic acid) (# = 206), without statistical significant
differences compating the two groups (P = 0.2).

All patients were previously submitted to at least
one upper-GIE and colonoscopy that were considered
normal or whose findings were insufficient to explain
the bleeding episode. Other procedures wetre performed
before CE in 12 patients: four CT-scans focused on small
bowel, two mesenteric angiographies, three Tc” red cell
scans, three Meckel’s scans, and all of them were negative
for the diagnosis of cause of bleeding.

CE findings

CE findings were considered significant, according to
previous definition, in 37 patients of the occult-OGIB
group and in 24 patients of the overt-OGIB group,
which represent a diagnostic yield of 55.2% and 63.2%,
respectively (P = 0.5). The overall diagnostic yield of CE
in our cohort was 58.1%. Intestinal angiodysplasia (21%0)
and small bowel ulcers (27%) were the most frequent
lesions (Figure 2). A total of seven lesions (6.6%) were
found in the upper GI tract of these patients: five ulcers
and two erythematous duodenitis, classified as non-signif-
icant lesions.

In two patients, CE was retained in the small bowel.
In one patient, retention was due to a pelvic relapse of a
previous colorectal cancer that involved the ileum; the pa-
tient remained asymptomatic until surgery and the device
was removed. Another patient was diagnosed with an in-
testinal T-cell lymphoma and CE was removed during an
oral balloon enteroscopy performed to take biopsies.

All patients with overt-OGIB were submitted to a CE
within the first three weeks after the bleeding episode.
There were no differences between patients with signifi-
cant and non-significant lesions regarding the time inter-

val between bleeding and CE [8.5 d (95%CI: 11.4-5.6) »s
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Figure 2 Capsule endoscopy findings according to obscure gastrointestinal bleeding presentation: occult or overt. OGIB: Obscure gastrointestinal bleeding.

A

‘ Significant lesions (7 = 37) ‘ ‘ Non-significant lesions (7 = 30) ‘

‘ Specific treatment (7 = 22) ‘

‘ Non-specific treatment (7 = 45)‘

Surgery (7 = 3, ileal GIST; colorectal cancer;
multifocal GIST)

Endoscopic thermocoagulation (7 = 8)
Endoscopic sclerosis (7 = 1)

Medical treatment (7 = 11)

Rebleeding (7 = 2) Rebleeding (7 = 16)

Endoscopic thermocoagulation (7 = 5)
Second capsule endoscopy (7 = 3)

B ‘ Significant lesions (7 = 24) ‘ ‘Non-signiﬁcant lesions (7 = 14)

‘ Specific treatment (7 = 17) ‘

‘ Non-specific treatment (7 = 21){

Surgery (n = 3, ischaemic ileal ulcers;
ileal neuroendocrine tumor; diverticula)
Endoscopic thermocoagulation (7 = 4)
Endoscopic polypectomy (7 = 1)
Medical treatment (7 = 9)

Rebleeding (7 = 6) ‘ Rebleeding (7 = 8)

Endoscopic thermocoagulation (7 = 7)

Endoscopic bucrilate treatment (7 = 1)

Second capsule endoscopy (7 = 5)

Surgery (n = 2, aortoenteric fistula; diverticular bleeding)
Tc* red cell scan (7 = 1)

Figure 3 Therapeutic strategy and outcome: occult-obscure gastrointestinal bleeding group (A) and overt-obscure gastrointestinal bleeding group (B).

6.9 d (95%CI: 8.5-5.3), P = 0.06, respectively].

Therapeutic strategy

Therapeutic strategy after CE and outcome according
to OGIB presentation and CE findings are detailed in
Figure 3. Specific treatment was performed in 39 patients
(37.5%): surgery (n = 6), endoscopic therapy with ther-
mocoagulation or sclerosis (#z = 13) and specific medical
treatment (# = 21). Up to 87% of patients with signifi-
cant lesions in CE received specific treatment. NSAIDs
were withdrawn in 22 patients (21%): 9 of them with
small bowel ulcers and 13 with normal capsule or non-
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significant lesions.

Outcome
Overall follow-up time was 321 d IQR 115-626). In the
cohort, 73 patients (69.5%) had a favorable outcome ac-
cording to the definition and hemoglobin levels improved
significantly [AHb 4.4 (95%CI: 5.0-3.9) g/dL, P < 0.001].
Surgery was curative in 100% of patients (# = 6). En-
doscopic therapies (7 = 13) such as thermocoagulation,
sclerosis or polypectomy had a resolution rate of 61.5%.
There were 32 patients (30.8%) who had a recurrence
of OGIB, in a median time of 157 d IQR 81-326) af-
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Figure 4 Hazard plots: Age (A), hemoglobin levels level (B) and significant lesions in capsule endoscopy (C). Hb: Hemoglobin.

ter the index episode. Rebleeding rates were 20.5% and
36.4%, depending on specific and non-specific treatment
(P =0.8).

In 8 of the 32 patients, a second-look capsule en-
doscopy was performed, which enabled the diagnosis of
angiodysplasias in two patients with a previously normal
CE. After rebleeding, specific treatment was performed
on 15 of the 32 patients (46.8%): 12 endoscopic thermo-
coagulation, one bucrylate injection and two surgeries.

In order to elucidate factors associated with a higher
risk of rebleeding, univariate and multivariate analysis
were performed. Association analysis is detailed in Table
2 and hazard plots are represented in Figure 4. In this
study, Hb levels lower than 8 g/dL at diagnosis (HR =
2.7, 95%CI: 1.9-6.3), patients older than 70 years of age
(HR = 2.1, 95%CI: 1.2-6.1) and significant findings in
CE (HR = 2.4, 95%CI: 1.1-5.8) were independent predic-
tors of rebleeding. The analysis depending on the type of
lesion did not show differences. However, angiodysplasia
was the lesion that rebled more frequently (8/32 patients,
25%). Moreover, angiodysplasia was diagnosed after re-
bleeding in another eight of the 32 patients (25%), whose
cause of OGIB was different or unknown after the CE
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in the index episode.

DISCUSSION

Diagnostic work-up and treatment of OGIB is an
important challenge for gastroenterologists. Obscure
gastrointestinal bleeding is the first accepted indication
for capsule endoscopy and there are several diagnostic
algorithms proposed by different medical societies!*.
In the present study of 105 patients with OGIB, a high
diagnostic yield of CE in patients with occult-OGIB and
overt-OGIB is described.

Optimal bowel preparation is essential to improve
CE diagnostic yield® and a two liter, polyethylene glycol-
based solution ingested the day before CE permitted
adequate bowel visualization in almost all patients. Sev-
eral studies have already shown the superiority of CE
compared to other techniquesli’gl. In this cohort, a diag-
nostic yield of 58.1% was observed, which is concordant

with published data"""". However, differences between
[17,18]

obscure-overt bleeding and obscure-occult bleeding
were not observed. The time between the acute bleeding
episodes and CE has been analyzed in previous stud-
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Table 2 Risk factors for rebleeding

Risk factors Univariate Log- Multivariate

rank test

P HR 95%ClI P
Age >70yr 0.037 21 1261 005
Gender 0.800 - - -
Overt OGIB presentation 0.130 - - -
Hb<8.0g/dL 0.027 27 19-63 0.03
Blood units transfused 0.180 - - -
Transfusions requirement 0.020 - - -
T = 2 blood units 0.023 = = =
NSAID intake 0.900 - - -
Significant lesions in CE 0.036 24 11-58 001
Specific treatment carried out 0.500 - - -

OGIB: Obscure gastrointestinal bleeding; CE: Capsule endoscopy; NSAID:
Non steroidal anti-inflammatory drugs; Hb: Hemoglobin; HR: Hazard ra-
tios.

ies, showing that the diagnostic yield would be higher in
ongoing bleeding cases if CE were performed within the
first 48 h!">""* although this factor does not seem to in-
fluence the diagnostic yield in this study.

As has been previously described, the most frequent
findings in capsule studies were angiodysplasia and intes-
tinal ulcers"**"*. In seven patients (6.6%), CE diagnosed
lesions in the upper-GI tract that were not seen in previ-
ous upper-GIE. These results suggest that the repetition
of upper- or lower-GIE prior to a CE could be useful in
diagnosing accessible lesions by conventional endoscopy[zol.

A favorable outcome after CE, reaching bleeding
resolution, was observed in two-thirds of patients in this
study. Capsule retention occurred in 1.9% of patients,
which is consistent with previously published data’™,

The diagnostic and therapeutic work-up were based
on CE results in our series: patients with significant le-
sions received specific treatment more frequently com-
pared with those who had no lesions or non-significant
lesions. Nevertheless, this treatment was not associated
with a higher resolution rate (20.5% 25 36.4% of rebleed-
ing after specific or non specific treatment, P = 0.8, re-
spectively). These results may have several explanations.
Firstly, despite not finding differences according to the
kind of lesions and risk of rebleeding, the lesion that
most frequently rebled was angiodysplasia. Secondly,
angiodysplasia often has a multifocal nature and it has a
high rate of rebleeding, even when patients are treated by
an endoscopym’w.

Moreover, special attention is required in patients
treated with NSAIDs and antiplatelet drugs. It is well
established that a high percentage of NSAID consumers
may present small bowel erosions or ulcers in CE™., Tn
this study’s cohort, the use of NSAIDs was stopped in 22
patients after CE findings and 14 of them (14/22, 63.6%)
achieved a resolution of the bleeding. However, in eight
of these patients, CE findings were non-significant. It is
important to remark that an accurate anamnesis regard-
ing NSAID intake is important and its withdrawal should
be individually evaluated.
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In this study’s cohort, one-third of patients presented
with rebleeding episodes during follow-up. Hemoglobin
levels lower than 8 g/dL at diagnosis, patients older than
70 years of age, and significant findings in CE were inde-
pendent predictors of rebleeding, as has been described
in previous papers[zo’%]. So far, the role of CE findings as
a rebleeding risk factor remains controversial. Macdon-
ald e /" described a higher rebleeding rate in patients
with significant lesions, although no regression analysis
was performed in that studym]. On the contrary, Park ez
4 did not find significant differences in the cumulative
rebleeding rate between significant and non-significant
findings in the CE. Type of lesion was not a predictor
of rebleeding, probably due to stratification and the low
number of relapses. However, nearly 50% of patients
that presented with rebleeding had a final diagnosis of
angiodysplasia in CE. Interestingly, second-look CE or
conventional endoscopy after rebleeding revealed angio-
dysplasia not found in previous procedures, underlining
the usefulness of a second-look CE in selected patients,
as has been published before™".

The main limitation of this study is that it is a ret-
rospective design. However, data were collected from
electronic charts that permitted accuracy in terms of in-
hospital and outpatient data, reducing data collection
bias. Strengths of the study were the long follow-up that
allowed the outcome to be evaluated and the regression
analysis of rebleeding risk factors.

In conclusion, this study offers a long follow-up of a
large, clinical based, cohort from a single tertiary hospital.
Diagnostic yield of CE was high in both OGIB presenta-
tions. One-third of the patients presented with rebleeding
after CE; risk factors of rebleeding were Hb < 8 g/dL,
age = 70 years or the presence of significant lesions in CE.

COMMENTS

Background

Capsule endoscopy (CE) is a device that allows visualization of the entire
small bowel mucosa. It has become essential in the diagnosis work-up of gut
pathologies, especially evaluation of obscure gastrointestinal bleeding (OGIB).
Although published studies are focused on diagnostic yield of CE, outcome of
patients that undergo a CE has not been analyzed extensively.

Research frontiers

CE is widely used in OGIB diagnosis. However, reports about patient outcomes
presenting OGIB that received a CE are rare in the medical literature.

Innovations and breakthroughs

This study analyzed a large group of OGIB patients during a long follow-up
time. The authors concluded that CE is useful in different types of OGIB and
further treatments permitted the resolution of OGIB in a high proportion of pa-
tients. Ulcers and angiodysplasias were the most frequently diagnosed lesions
by CE. The authors identified several risk factors of rebleeding: old age, a low
hemoglobin level at diagnosis and the presence of significant lesions in the CE.
Applications

CE is safe, well tolerated and useful in the diagnosis of several gastrointestinal
disorders. The risk factors described in this study should help physicians in
OGIB management.

Terminology

CE is a device a little bit bigger than a pill that can be easily swallowed by
patients. It is able to take photos as it passes through the gut that are saved in
an external memory disk via wireless technology. Photos are studied later by a
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gastroenterologist at a workstation.

Peer review

In this retrospective study, the authors investigated the outcome of obscure
gastrointestinal bleeding after capsule endoscopy. They concluded that hemo-
globin levels < 8 g/dL at diagnosis, patients > 70 years and significant findings
in CE were independent factors of a high rebleeding rate.
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