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Absitract

AIM: To investigate long-term re-bleeding events after
a negative capsule endoscopy in patients with obscure
gastrointestinal bleeding (OGIB) and the risk factors
associated with the procedure.

METHODS: Patients referred to Hospital Egas Moniz
(Lisboa, Portugal) between January 2006 and October
2012 with OGIB and a negative capsule endoscopy were
retrospectively analyzed. The following study variables
were included: demographic data, comorbidities,
bleeding-related drug use, hemoglobin level, indication
for capsule endoscopy, post procedure details, work-up
and follow-up. Re-bleeding rates and associated factors
were assessed using a Cox proportional hazard analysis.
The Kaplan-Meier method was used to estimate the
cumulative incidence of re-bleeding at 1, 3 and 5 years,
and the differences between factors were evaluated.

RESULTS: The study population consisted of 640
patients referred for OGIB investigation. Wireless
capsule endoscopy was deemed negative in 113
patients (17.7%). A total of 64.6% of the population
was female, and the median age was 69 years. The
median follow-up was forty-eight months (interquartile
range 24-60). Re-bleeding occurred in 27.4% of the
cases. The median time to re-bleeding was fifteen
months (interquartile range 2-33). In 22.6% (n = 7)
of the population, small-bowel angiodysplasia was
identified as the culprit lesion. A univariate analysis
showed that age > 65 years old, chronic kidney disease,
aortic stenosis, anticoagulant use and overt OGIB were
risk factors for re-bleeding; however, on a multivariate
analysis, there were no risk factors for re-bleeding. The
cumulative risk of re-bleeding at 1, 3 and 5 years of
follow-up was 12.9%, 25.6% and 31.5%, respectively.
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Patients who presented with overt OGIB tended to re-
bleed sooner (median time for re-bleeding: 8.5 mo vs
22 mo).

CONCLUSION: Patients with OGIB despite a negative
capsule endoscopy have a significant re-bleeding risk;
therefore, these patients require an extended follow-up
strategy.

Key words: Capsule endoscopy; Gastrointestinal
hemorrhage; Anemia; Angiodysplasia; Risk factors

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

Core tip: This study describes a large cohort of patients
with obscure gastrointestinal bleeding in whom the first
capsule endoscopy was negative. Re-bleeding events,
risk factors and causes were analyzed. A significant risk
of re-bleeding was observed; however, independent
predictors for re-bleeding were not identified. Re-
bleeding due to small-bowel angiodysplasia was a
frequent occurrence; therefore, these patients require
an extended follow-up strategy, perhaps involving
repeated endoscopic procedures if re-bleeding occurs.

Magalhdes-Costa P, Bispo M, Santos S, Couto G, Matos
L, Chagas C. Re-bleeding events in patients with obscure
gastrointestinal bleeding after negative capsule endoscopy. World
J Gastrointest Endosc 2015; 7(4): 403-410 Available from: URL:
http://www.wjgnet.com/1948-5190/full/v7/i4/403.htm DOI:

http://dx.doi.org/10.4253/wjge.v7.i4.403

INTRODUCTION

Obscure gastrointestinal bleeding (OGIB) represents
approximately 5% of all gastrointestinal bleeding
cases and, in most cases, the culprit lesion located
in the small-bowel™. OGIB is defined as bleeding
from the gastrointestinal tract that persists or recurs
without an obvious source, as assessed by esopha-
gogastroduodenoscopy (EGD), colonoscopy and
radiologic evaluation of the small-bowel™. OGIB is
classified as either occult or overt; occult OGIB is
characterized by iron deficiency anemia (IDA) with
or without a positive fecal occult blood test!**, and
overt OGIB is characterized by clinically perceptible
bleeding that recurs or persists despite negative initial
endoscopic (EGD and colonoscopy) and radiologic
evaluations. Wireless capsule endoscopy (WCE) is a
cost-effective investigation in patients with OGIB".
In one study, after a WCE evaluation, there was a
significant reduction in hospitalizations, additional
investigations and units of blood transfused compared
to before WCE™. Currently, OGIB is the main indication
for a capsule endoscopy study. A myriad of studies
have analyzed and compared the diagnostic yield (vs
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other techniques)®” and clinical impact of a positive
WCE study on patient outcome'®. Still, a negative
WCE study remains a clinical challenge, and little is
known about the long-term follow-up of such patients.
Therefore, many questions persist about the “protective
effect” of a negative WCE study on future re-bleeding
events. To date, there are some conflicting data about
the re-bleeding rates and predictive factors linked to a
re-bleeding event, and in addition, the median follow-
up period varies substantially among studies® ™. The
aim of this study is to assess the long-term outcome
(especially re-bleeding events) after a negative WCE
study in patients referred for OGIB investigation and
risk factors associated with a re-bleeding event.

MATERIALS AND METHODS

We present a retrospective, observational cohort,
single center study. Clinical data were obtained from
medical records of all patients referred to our tertiary
referral hospital - Endoscopy Unit (Hospital Egas
Moniz, Centro Hospitalar Lisboa Ocidental, Lisboa) -
to undergo a WCE for OGIB investigation between
January 2006 and October 2012. All of the patients
presented with overt or occult gastrointestinal
bleeding according to guidelines™. All patients had at
least one negative EGD and ileo-colonoscopy before
referral for WCE. After signing a written informed
consent, every patient underwent a WCE with a
PillCam SB (R) (M2A, from January 2006) or SB2©
(since June 2007) capsule endoscopy system (Given
Imaging, Yogneam, Israel) according to the standard
protocols™®. All the procedures were performed in
an outpatient setting. Since January 2008, a small-
bowel purgative preparation with a 2-L polyethylene
glycol solution before WCE was introduced in our
protocol. Simethicone was also used on a routine
basis before all procedures. Two hours after taking
the capsule, patients received a clear liquid diet and,
two hours later, a light meal, as recommended in
the standard protocol. Eight hours after WCE, the
patients returned to the Endoscopy Unit, the data
recorder was removed, and images were downloaded.
The recordings were independently reviewed by four
experienced gastroenterologists (Chagas C, Couto G,
Santos S, Bispo M) at 8-10 frames per second using
the Rapid® Reader. When possible, the colon was
also observed. The WCE findings were classified into
three types based on the Saurin classification!’*®! as
follows: lesions considered to have a high potential for
bleeding (P2); lesions with uncertain bleeding potential
(P1); and lesions with no bleeding potential (PO).
Positive WCE studies were defined as examinations
that identified one or more P1 or P2 lesions, whereas
those that identified only PO or no abnormal lesions
were regarded as negative WCE studies. Exclusion
criteria were as follows: concomitant or not non-
gastrointestinal blood loss (hematuria, hemoptyses
and gynecological blood loss), incomplete exams (not
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Table 1 Clinical characteristics of patients with obscure

gastrointestinal bleeding and a negative capsule endoscopy (7
= 113)

% (1)
Age
< 65 years old 37.2 (42)
> 65 years old 62.8 (71)
Gender
Female 64.6 (73)
Male 35.4 (40)
Comorbidities
Chronic kidney disease 12.4 (14)
Aortic stenosis 6.3 (7)
Prior angiodysplasia 3.5 (4)
Medication
None relevant 54 (61)
Single anti-platelet agent 16.8 (19)
Anticoagulant 7.1 (8)
NSAID 7.1(8)
Double anti-platelet agent 5.3 (6)
SSRI 3.5 (4)
Occult OGIB 69 (78)
Iron deficiency anemia 63 (71)
Overt OGIB 31 (35)
Melena 19.5 (22)
Hematochezia 11.5 (13)
[Hb] prior to WCE (median; IQR; g/L) 86 (70-100)
Transfusional needs prior to WCE 1(1-2)
(RBC units; median; IQR)
Technical Issues
Gastric Transit Time (min; median; IQR) 18 (11-37)

Small-bowel Transit Time (min; median; IQR) 253 (216-323)

WCE per Examiner (%)
Person A 425 (n =48)
Person B 38.9 (n = 44)
Person C 9.7 (n=11)
Person D 8.9 (n =10)

NSAID: Non-steroidal anti-inflammatory drugs; SSRI: Selective serotonin
reuptake inhibitor; OGIB: Obscure gastrointestinal bleeding; [Hb]: Serum
hemoglobin; WCE: Wireless capsule endoscopy; IQR: Interquartile range;
RBC: Red blood cells.

reaching the ileocecal valve), poor preparation (as
dictated by the examiner) and less than twelve months
of follow-up. Negative WCE cases were selected and
analyzed. A re-bleeding event was defined as occult
re-bleeding [a decrease in 20 g/L of [Hb] - (serum
hemoglobin) from the patient baseline] or overt re-
bleeding (melena, hematochezia). Cases of re-bleeding
due to non-small-bowel pathology (e.g., peptic ulcer
disease, erosive esophagitis/gastritis/duodenitis,
gastroesophageal varices, colorectal carcinoma, etc.)
detected during follow-up were excluded from further
analysis. The median follow-up for all patients strictly
monitored for re-bleeding was forty-eight months
(interquartile range 24-60). Study variables included
the following: demographic data (patient age and
gender), comorbidities (chronic kidney disease, aortic
stenosis, prior diagnosis of angiodysplasia), relevant
medication [use of anticoagulant, antiplatelet agent/
s, nonsteroidal anti-inflammatory drugs (NSAIDs),
selective serotonin reuptake inhibitors (SSRIs)],
hemoglobin level prior to WCE, indication for WCE
(occult or overt - melena/hematochezia OGIB), time
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from OGIB detection to WCE procedure, post procedure
details and follow-up [type of treatment for bleeding,
hospital admissions (especially for anemia and/or
recurrent gastrointestinal bleeding), blood transfusions,
need for iron supplementation, additional endoscopies
and surgery, re-bleeding causes (if determined) and
patient status at the end of follow-up (on-going investi-
gation or treated successfully)].

Statistical analysis

The Statistical Package for Social Science (version 20.0;
SPSS Inc., Chicago, IL, United States) was used for all
statistical analysis. Continuous variables are expressed
as the mean * SD or median (interquartile range) as
appropriate. Qualitative and quantitative differences
between subgroups were analyzed using the »° test
or Fisher’s exact test for categorical parameters and
Student’s t test or Mann-Whitney test for continuous
parameters as appropriate. Univariate and multivariate
analyses by Cox proportional hazards regression model
was performed to identify factors associated with re-
bleeding. After the univariate analysis, variables with
a P < 0.05 were entered in the multivariate analysis.
Effect sizes are expressed as hazard ratios (HRs)
and 95%CIs. The Kaplan-Meier method was used to
estimate the cumulative incidence of re-bleeding at 1,
3 and 5- years of follow-up, and differences between
factors were evaluated using the log-rank test. All
statistical tests were 2 sided. Statistical significance
was set at P < 0.05.

RESULTS

Patient characteristics

During the follow-up period, 640 patients were referred
for OGIB investigation. In 113 exams (17.7%), the
WCE could not find the culprit lesion and was deemed
negative (PO lesions or no abnormal findings). A
summary of baseline characteristics is displayed in
Table 1. Among the studied population, 73 patients
were female (64.6%), with a median age of 69 years
old (interquartile range 56-79); 62.8% (n = 71) of
the patients were > 65 years old. Forty-five patients
(39.8%) were taking bleeding-related drugs (single
anti-platelet agent: n = 19 (16.8%); anticoagulant: n
= 8 (7.1%); double anti-platelet agent: n = 6 (5.3%);
non-steroidal anti-inflammatory (NSAIDs): n 8
(7.1%); SSRI: n = 4 (3.5%). Thirty-five out of 113
(31%) presented with overt obscure bleeding (overt
OGIB) - melena (n = 22; 19.5%) and hematochezia (n
=13; 11.5%).

Follow-up

The median follow-up was forty-eight months (inter-
quartile range 24-60). After the exclusion of re-
bleeding cases due to non-small-bowel pathology, re-
bleeding from the small-bowel (or unknown origin)
occurred in thirty-one out of 113 negative WCE studies
(27.4%). The median time from index negative WCE
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Excluded patients (7 = 6):

Re-bleeding patients (7 = 37)

Peptic ulcer disease (7 = 4)
Esophageal varices (7 = 1)

Colonic Crohn’s disease (7 =1)

Repeat Upper Endoscopy (17 = 6)

Repeat WCE (7 = 10)

Repeat lower endoscopy (7 = 7)

No findings (7 = 1)
Gastric angiodysplasia (7 = 3)
Duodenal angiodysplasia (7 = 2)
P1 lesion (7 = 2)

No findings (7 =
Small-bowel angiodysplasia (7 = 5)
P2 lesions (7 = 3)

P1 lesion (7 = 2)

Colonic angiodysplasia (7 = 1)

4

No findings (7 = 5)
Colonic angiodysplasia (7 = 2)

Figure 1 Endoscopic investigations after re-bleeding. WCE: Wireless capsule endoscopy.

Table 2 Characteristics of patients with a negative capsule
endoscopy

Variable All Non re- Re-bleeders P
bleeders
Age (years old) 6715 65+15 72+11 0.007
Gender (M/F) 40/73 27/55 13/18 0.386
OGIB presentation (1)
Occult 79 61 18 0.067
Overt 34 21 13
[Hb] (median) 86 86 79 0.143
Anticoagulant use (1) 11 4 7 0.009
Small-bowel Transit time 253 253.5 251.5 0.650

(median)

Values are presented in mean * SD unless stated otherwise. M/F: Male/
female; OGIB: Obscure gastrointestinal bleeding; [Hb]: Serum hemoglobin.

to the re-bleeding episode was 15 mo (interquartile
range 2-33). Figure 1 provides data regarding endo-
scopic investigations in patients who re-bled and the
associated causes. Among the re-bleeding cases,
29 (94%), were submitted to at least one additional
endoscopic procedure. In ten re-bleeding cases (32%),
the culprit lesion was/remains unknown; in thirteen
cases (42%) an angiodysplasia (small-bowel n
7, colon n = 3, stomach n = 3) was identified on a
subsequent study. Half of the repeated WCE visualized
a previously unrecognized small-bowel angiodysplasia.
Of those who re-bled from a small-bowel angiodysplasia
(n = 7), three (all P2 lesions; 43%) were submitted
to argon-plasma thermocoagulation (APC) via deep
enteroscopy (one patient received one APC session,
one received two APC sessions and the other patient
had to be submitted to five APC sessions), with
complete resolution of the gastrointestinal bleeding.
Among the total re-bleeding population, five patients
(16%) received specific medical therapy (proton pump
inhibitor and/or NSAIDs or anticoagulant withdrawal),
three patients (9.7%) received non-specific medical
therapy (iron supplementation or blood transfusions),
and twenty patients (64.5%) did not receive any type
of treatment.
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Overall, at the end of the follow-up period, twenty-
four patients with re-bleeding (77.4%) were considered
successfully treated [i.e., despite the re-bleeding event
they were asymptomatic, did not require a blood
transfusion or iron supplementation and had a normal
(Hb) level]. Seven patients (22.6%) remain under
close follow-up (requiring regular iron supplementation,
blood transfusions).

Risk factor analysis and risk of re-bleeding

A comparison of baseline characteristics between re-
bleeders vs non re-bleeders is summarized in Table
2. The results of univariate and multivariate analyses
regarding factors associated with re-bleeding in
patients with a negative WCE are summarized in Table 3.
According to a univariate analysis, age > 65 years old,
chronic kidney disease, aortic stenosis, anticoagulant
use and overt OGIB were detected as factors associated
with a significant risk of re-bleeding after a negative
WCE. After subjecting the previous variables to a
multivariate analysis using a Cox proportional hazards
regression model, none of the previously identified
factors were able to independently predict future re-
bleeding events.

The overall cumulative risk of re-bleeding at 1, 3
and 5-year of follow-up was 12.9%, 25.6% and 31.5%,
respectively (Figure 2). To perform a comprehensive
analysis, a subgroup comparison between those who
initially presented with occult OGIB vs overt OGIB is
summarized in Table 4. The overt group tended to re-
bleed sooner than the occult group (median time until
re-bleeding event: 8.5 mo vs 22 mo; P = 0.257);
however, re-bleeding rates between these two groups
were not significantly different (Figure 3; P = 0.099).

DISCUSSION

Capsule endoscopy revolutionized the world of gas-
trointestinal endoscopy, mainly OGIB, by allowing the
gastroenterologist to identify the possible cause of
OGIB and enhance a directional or specific treatment.
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Table 3 Univariate and Multivariate analysis via Cox proportional hazard regression model: Re-bleeding risk factors in patients with

obscure gastrointestinal bleeding and a negative capsule endoscopy

Variables Univariate analysis Multivariate analysis
HR 95%CI P HR 95%ClI P

Female 1.408 0.676-2.929 0.361

Age > 65 years old 3.599 1.364-9.501 0.010 2.591 0.951-7.060 0.063
Chronic kidney disease 3.498 1.265-9.671 0.016 2.252 0.749-6.770 0.148
Aortic stenosis 4.159 1.412-12.247 0.010 1.548 0.352-6.811 0.563
Prior angiodysplasia 3.637 0.851-15.457 0.081

Bleeding-related drugs 1.586 0.761-3.304 0.219

Anticoagulant use 3.903 1.542-9.875 0.004 2.699 0.705-10.330 0.147
Overt OGIB 2.104 1.011-4.380 0.047 1.986 0.933-4.231 0.075
[Hb] <80 g/L 1.857 0.868-3.970 0.111

Transfusional (RBC) needs prior to WCE 1.122 0.919-1.370 0.257

Values are presented in mean + SD unless stated otherwise. HR: Hazard ratio; OGIB: Obscure gastrointestinal bleeding; [Hb]: Serum hemoglobin; RBC: Red

blood cells; WCE: Wireless capsule endoscopy.

Capsule endoscopy is a safe and effective technology
in the evaluation of small-bowel pathology™. Whether
a positive or negative WCE study impacts patient
outcome remains ill defined. Two recent studies failed
to demonstrate that a higher diagnostic yield is related
to an improved outcome in patients with OGIB!"**%,
Moreover, on a recent nationwide study by Min et
al®l, the authors concluded that WCE did not have a
significant impact on the long-term outcome of patients
with OGIB. Some studies analyzed the long-term
outcome defining the occurrence of a re-bleeding event
as a primary outcome®>'*!>?! 1n the paramount
study of Lai et al*®, patients with a negative WCE study
(n = 18) displayed a low re-bleeding rate (5.6%) when
followed for twelve months (median). Another study by
Macdonald et ai™® that analyzed 49 patients with OGIB
(median follow-up = 17 mo) demonstrated a higher
re-bleeding rate in this subgroup (negative WCE)
of patients (11%) and, when assessing risk factors
associated with re-bleeding, identified anticoagulant
use as the only independent predictor. Therefore, these
first two studies claimed a low re-bleeding probability
in patients whose first WCE study was negative, thus
advising an expectant approach. Thereafter, it has
been postulated that a negative WCE result predicts a
favorable prognosis in patients with OGIB and a low risk
of re-bleeding. Later, a study by Park et af'® with 51
patients followed for thirty-two months demonstrated
a re-bleeding rate of 35.7% in WCE negative patients.
Hence, the authors recommended a close follow-up
of these patients for at least 2 years. Moreover, two of
the most recent studies™™** report re-bleeding rates of
23% and 33%, respectively. Additionally, it has been
demonstrated that there are no significant difference in
the cumulative re-bleeding rates between patients with
positive vs negative WCE findings™®*>'¥,

In the present study, we focused on and followed
113 patients referred for OGIB investigation with a
negative WCE. Similar to previous recent retrospective
cohort studies!****!, we demonstrated high re-bleed-
ing rates (27.4%) in this group of patients when
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followed for longer periods (> 12 mo). Studies that
reported lower re-bleeding rates had shorter follow-
up periods®!®**? To optimize the definition of the
risk, we set the minimum follow-up period at 12 mo,
and we obtained a median follow-up period of 48 mo
(4 years). In approximately 1/3 of the re-bleeders,
the culprit lesion remained unknown (i.e., persistently
negative endoscopic studies), and when identified,
angiodysplasia was the most frequent lesion (42%),
mainly small-bowel angiodysplasia (53.8% of all the
missed angiodysplasia), which is in line with a previous
report™®!. One explanation for these findings might
be that some angiodysplasias were missed in the first
WCE (although some lesions may have developed after
the index WCE). In addition, the natural history of such
vascular lesions remains unclear, and their dynamic
nature makes them hard to demonstrate consistently.
Additionally, it is important to note that knowing that
there is a positive correlation between diagnostic yield
and small-bowel transit time (SBTT), especially in
OGIB™Y, as presented in Table 4, SBTT did not differ
between re-bleeders and non-re-bleeders; therefore,
it is unlikely that re-bleeders had a higher rate of
important missed lesions than non-re-bleeders.

In Western countries, angiodysplasia seems to be
more frequent than in Asia, and this might be another
explanation for the lower re-bleeding rates observed
across some of the Asian studies, where small-bowel
ulcers dominate the OGIB etiology™®*?. In patients with
recurrent OGIB or IDA who had a negative WCE, a
repeat WCE revealed the presence of angiodysplasia
in up to 29% of patients (75% of all findings) and
led to changes in patient management in two small
studies®?®!, which is in line with our data.

Similarly to previous studies™***! our median time
until re-bleeding was 15 mo, which strengthens the
importance of closely following these patients in the
first 2 years after index WCE and seemingly over the
3" year, as our interquartile range for re-bleeding
was between 2 and 33 mo. Although the results were
not statistically significant (Figure 3; Log-Rank test =
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Table 4 Comparison between patients presenting with occult/overt obscure gastrointestinal bleeding

Variable Occult OGIB Overt OGIB P
Age (years old) 66 68 0.448
Sex (M/F) 24/54 16/19 0.141
[Hb] (median) 8.9 7.9 0.015
Anticoagulant use (1) 8 3 1.000
Time from OGIB to WCE (d; median) 31 29 0.653
Follow-up period (mo; median) 48 42 0.450
Rebleeding cumulative events (at 12 mo) () 9% (7) 21% (7) 0.133
Rebleeding cumulative events (at 36 mo) (1) 20% (13) 39% (11)

Rebleeding cumulative events (at 60 mo) (1) 29% (16) 39% (11)

Rebleeding cumulative events (at 84 mo) (1) 34% (17) 49% (12)

Rebleeding cumulative events (total) (1) 17 12

Time to rebleeding event (mo; IQR) 22 (6-33) 8.5 (0.5-27) 0.257

Values are presented in mean + SD unless stated otherwise. OGIB: Obscure gastrointestinal bleeding; M/F: Male/female; [Hb]: Serum hemoglobin; IQR:

Interquartile range.
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Figure 2 Kaplan-Meier curve showing cumulative re-bleeding rates in the
study population.

0.099), when the subgroups of patients presenting with
occult and overt OGIB were analyzed separately, we
observed that patients who presented with overt OGIB,
in contrast with the occult group, tended to re-bleed
sooner (median time until re-bleeding = 8.5 mo vs 22
mo).

Previous studies pinpointed anticoagulant in-
take!’®! as an independent risk factor for re-bleeding,
regardless of WCE results. Others™ identified younger
age (< 65 years old) and the onset of bleeding
as independent risk factors for re-bleeding after a
negative WCE. Consistent with another recent study™,
our results showed that in a univariate analysis,
patients who re-bled were older (HR = 3.599; 95%CI:
1.364-9.501; P = 0.010). One explanation is that the
prevalence of angiodysplasia (the most frequent re-
bleeding lesion in most studies) is known to be higher
in older individuals™, making them a group prone
to re-bleeding. It is also known that the incidence of
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Figure 3 Kaplan-Meier curve showing cumulative rebleeding rates after a
negative capsule endoscopy according to initial obscure gastrointestinal
bleeding presentation (Log-Rank = 0.099). OGIB: Obscure gastrointestinal
bleeding.

small-bowel vascular lesions (mainly angiodysplasia) in
patients with chronic kidney disease is high® >, thus
making them more likely to re-bleed, as shown in an
univariate analysis (HR = 3.498; 95%CI: 1.265-9.671;
P = 0.016). In our study, as demonstrated previous-
ly™4, taking anticoagulants is an important risk factor
for re-bleeding (HR = 3.903; 95%CI: 1.542-9.875; P
= 0.004). Another interesting finding was that even
though patients who presented with an overt OGIB
tended to re-bleed more than those who presented
with occult OGIB (HR = 2.104; 95%CI: 1.011-4.380;
P = 0.047), a statistically significant difference could
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not be found between the groups (Figure 3). Patients
with aortic stenosis may have a higher prevalence
of angiodysplasia (condition also known as Heyde
Syndrome) through the gastrointestinal tract’***". In
patients with aortic stenosis, the tendency to harbor
angiodysplasia in the gut may pose an elevated risk
of re-bleeding events. In this study, there was a trend
towards more re-bleeding events in these patients (HR
= 4.159; 95%CI: 1.412-12.247; P = 0.010). However,
when all of these factors were pooled on a multivariate
analysis, their statistical significance became null.

Our study limitations were the following: (1) the
data were collected from a single tertiary referral
hospital and the study had a retrospective design; (2)
some of the patients included are followed at other
institutions; thus, some follow-up data are missing;
and (3) we focused only on patients referred for OGIB
with a negative WCE. A comparison of re-bleeding rates
with positive WCE cases would have been interesting;
however, in a recent study®, it was demonstrated that
re-bleeding rates between positive and negative WCE
cases were not significantly different. A leverage point
of our study was the very long-term post procedure
follow-up period and the relatively large number of
patients included.

In conclusion, patients with OGIB with a negative
WCE have a significant re-bleeding risk (27.4%), and
a follow-up strategy is recommended. In this study,
predictive factors for re-bleeding events could not
be found using a multivariate analysis; however, a
tendency was demonstrated (older age, chronic kidney
disease, aortic stenosis, anticoagulants use and overt
OGIB), and in future series, a tailored approach/
surveillance may be required. Prospective observational
studies addressing this topic with long-term follow-up
are urgently needed.

COMMENTS

Background

Obscure gastrointestinal bleeding (OGIB) is defined as occult or overt gastroin-
testinal bleeding of unknown origin that persists or recurs after initial negative
endoscopic evaluation (esophagogastroduodenoscopy and colonoscopy). OGIB
represents approximately 5% of all gastrointestinal bleeding cases, and the
culprit lesion is located in the small-bowel in most instances. Angiodysplasias of
the small-bowel account for 30% to 40% of OGIB. Wireless capsule endoscopy
(WCE) is a safe and well-accepted technology that enables visualization of the
small-bowel.

Research frontiers

A negative (WCE) study remains a clinical challenge, and little is known about
the long-term follow-up of such patients. The “protective effect” of a negative
WCE study on future re-bleeding events remains controversial. To date, there
are some conflicting data about the re-bleeding rates and predictive factors
linked to a re-bleeding event, and in addition, median follow-up period varies
among studies.

Innovations and breakthroughs

In a retrospective analysis, the authors evaluated the long-term re-bleeding
events after a negative WCE in patients referred for OGIB. In a concrete and
relatively large cohort from a tertiary center in Europe with long-term follow-up
(48 mo), it was found that patients with OGIB, despite a negative WCE, have
a significant re-bleeding rate (27.4%). Small-bowel angiodysplasia was the
most frequent re-bleeding related lesion (22.6%). The median time from index
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negative WCE to the re-bleeding episode was fifteen months. After a multivariate
analysis, there were no independent predictors for re-bleeding.

Applications

This study suggests that patients with OGIB and a first negative WCE should
have an extended follow-up. Although independent predictors for re-bleeding
were not found, physicians should recognize some important risk factors for re-
bleeding (older age, chronic kidney disease, aortic stenosis, anticoagulants use
and overt OGIB) and consider further endoscopic investigations if re-bleeding
oceurs.

Terminology

OGIB is defined as bleeding from the gastrointestinal tract that persists or recurs
without an obvious source being discovered by esophagogastroduodenoscopy,
colonoscopy and radiologic evaluation of the small-bowel. Small-bowel capsule
endoscopy uses a wireless miniature (pill sized) encapsulated video camera
designed to visualize the entire small-bowel.

Peer-review

In a retrospective analysis the authors evaluated the long-term re-bleeding
events after a negative wireless capsule endoscopy in patients referred for
obscure gastrointestinal bleeding. They found that patients with obscure
gastrointestinal bleeding, despite a negative capsule endoscopy, during a 48 mo
mo follow-up period have a significant re-bleeding rate (27.4%). They concluded
that there are no reliable risk factors that can predict a future re-bleeding event
in these patients. The topic is interesting and suitable for publication.
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