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INTRODUCTION

The prevalence of iron deficiency anemia (IDA) is estimat-
ed to be 2%–5% in adult men and postmenopausal women.1 
Because IDA is associated with high mortality and morbidity, 
as well as impaired quality of life,2 investigations to identify 
the underlying causes should be appropriately conducted. 
Although IDA has several etiologies, blood loss from the 
gastrointestinal (GI) tract is the most common cause in adult 
men and postmenopausal women.3 Therefore, esophagogas-
troduodenoscopy (EGD) and colonoscopy are performed after 
excluding an extra-GI bleeding focus through careful history 
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taking, basic laboratory tests, and gynecological examination, 
particularly in premenopausal women.4 Subsequently, if EGD 
and colonoscopy are negative, capsule endoscopy (CE) is con-
sidered to evaluate the cause of obscure GI bleeding (OGIB),3,5 
which is defined as persistent or recurrent bleeding without 
the identification of a definite bleeding focus in the initial eval-
uation.6

CE provides a noninvasive visualization of the entire 
small-bowel mucosa and is now recognized as the gold stan-
dard test for small-bowel investigation.7 On the basis of the 
Korean guideline for CE in OGIB,3 CE could be an effective 
initial diagnostic tool for evaluating the cause of OGIB, with a 
higher diagnostic yield than small-bowel barium radiography, 
enteroclysis, computed tomography angiography, computed 
tomography enteroclysis, push enteroscopy, and double-bal-
loon enteroscopy.3 The diagnostic yield of CE in OGIB has 
been reported to be 32%–83%.8 CE is also recommended as a 
primary diagnostic method for patients with IDA without an 
extra-GI bleeding focus.3

Although several studies have reported the clinical effica-
cy of CE in IDA and/or OGIB, data on the impact of CE in 
patients with unexplained IDA without overt GI bleeding are 
limited. Furthermore, most previous studies were designed as 
a single-center investigation with a relatively small number of 
patients. Therefore, this study aimed to evaluate the diagnostic 
yield of CE in patients with unexplained IDA who did not 
show overt bleeding, and to evaluate their long-term outcomes 
and related clinical factors, using a large CE registry in Korea.

MATERIALS AND METHODS

Study subjects and data collection
The Capsule Endoscopy Nationwide Database Registry 

(CAPENTRY), by the Korean Gut Image Study Group of the 
Korean Society of Gastrointestinal Endoscopy, includes cases 
performed in tertiary hospitals, which is estimated to cover a 
third of the entire cases.8 After CE examinations, the patients’ 
data are registered into a web-based case report form by each 
corresponding investigator. By using the CE registry from 
January 2003 to February 2012, we selected prospectively 
collected data from patients aged >18 years who underwent 
CE for the evaluation of anemia after a complete evaluation 
with EGD and colonoscopy. Among these patients, those who 
satisfied the diagnostic criteria for IDA based on medical re-
cords were finally included. Subjects were excluded according 
to the following criteria: (1) overt GI bleeding, such as melena 
and hematochezia; (2) any positive result of active or/and 
recent bleeding stigmata in EGD or colonoscopy before CE; 
(3) history of inflammatory bowel disease; (4) extraintestinal 

conditions related to IDA, such as nasal bleeding, gynecologi-
cal problem, or hematologic disorders; (5) poor-quality exam-
ination (unreliable examination in which significant fluid or 
debris disturbed the visualization by >35% of the small-bowel 
transit time).9

Information, including age, sex, date of CE, reason for CE, 
CE diagnosis, quality of bowel preparation, CE findings, com-
plete examination, and retention of CE, was collected through 
an Internet website. In addition, the investigators involved 
in this study were instructed to collect the following demo-
graphic and clinical data from medical records: comorbidities, 
history of abdominal surgery, drug history, laboratory findings 
at the time of IDA diagnosis, lowest hemoglobin (Hb) level in 
the past 3 months of CE, fecal occult blood test (FOBT), find-
ings of EGD and colonoscopy before CE, treatment course af-
ter CE, drug use after CE, episode of GI bleeding after CE, and 
follow-up duration to October 2015. The detailed information 
about the types of FOBT is shown in Supplementary Table 1.

Informed consent for the CE procedure and enrollment into 
the Korean Capsule Endoscopy Registry were obtained from 
all patients. All data were anonymized before the analysis. The 
study protocol was based on the Declaration of Helsinki and 
approved by the institutional review board of Ewah Womans 
University Hospital (approval number/date: 2014-10-16/De-
cember 27, 2014).

Assessment and definitions
CE findings were classified as vascular lesion, mucosal in-

flammatory lesion, and tumor lesion,10 and each lesion was 
evaluated with respect to whether it was clinically significant 
as a definite or probable origin of IDA. Angiodysplasia, ac-
tive ulcer, active bleeding without an identified origin, and 
small-bowel tumor were defined as significant lesions, where-
as venous ectasia, insignificant erosion or ulcer, erythema-
tous mucosa, nonbleeding polyp or submucosal tumor, and 
hemangioma were defined as insignificant lesions.8 The diag-
nostic yield of CE was calculated as the number of identified 
significant lesions divided by the number of total CE examina-
tions.

Treatment after CE was classified as interventional or non-
interventional. Interventional treatment included endoscopic 
or surgical management, whereas noninterventional treatment 
included disease-specific medical treatment, medication ad-
justment, symptomatic control, and close observation. The 
primary endpoint was subsequent GI bleeding, defined as the 
presence of evidence of occult or overt GI bleeding after CE. 
We collected and assessed data on the clinical status of patients 
and their medication related to clinical outcomes (anti-coag-
ulant or anti-platelet agent, nonsteroidal anti-inflammatory 
drugs [NSAIDs]) during the follow-up.



721

Chang JY et al. FOBT as a Predictor of GI Bleeding after CE in IDA

Statistical analysis
All statistical analyses were performed using SPSS version 

22 (SPSS Inc., Chicago, IL, USA). Statistical results are pre-
sented as number (%) or mean±standard deviation. Student’s 
t-test was used for continuous variables, and the chi-square 
test, Fisher’s exact test, or linear-by-linear association was used 
for categorical variables. The Kaplan–Meier method and log-
rank test were performed to identify clinical variables at the 
initial CE associated with the outcome of interest: subsequent 
GI bleeding after CE. These variables included age ( ≤60 
years vs. >60 years), sex, comorbidity, duration of IDA, Hb 
level, FOBT, anti-platelet medication before CE, CE findings 
(negative, insignificant, or significant) Subsequently, Cox re-
gression analysis including the aforementioned variables was 
performed to determine the independent predictive factors 
for this outcome. P-values <0.05 were considered statistically 
significant.

RESULTS

Baseline characteristics
This study included 144 patients from 10 tertiary care 

academic medical institutions (Fig. 1). The baseline charac-
teristics of the study subjects are shown in Table 1. The mean 
age of the study population was 49.5±20.2 years, and 50.7% 
were men. Approximately 19% of the patients had a history of 
hypertension, and 2.8%, 9%, and 6.9% had taken anti-platelet 
agents, anti-coagulation agents, and NSAIDs, respectively. 
Approximately 33% of the patients had positive FOBT results. 
The mean duration of IDA was 9 months, and the patients 
were followed up for 17.8±28.9 months.

Table 1.  Baseline Characteristics of the Enrolled Patients

Patients (n=144)

Age at diagnosis (yr) 49.5±20.2

Male 73 (50.7)

Comorbidities 

  Hypertension 27 (18.8)

  Diabetes mellitus 14 (9.7)

  End stage renal disease 3 (2.1)

  Cirrhosis 3 (2.1)

  Heart failure 4 (2.8)

Charlson comorbidity index 0.2±0.7

Medication 

  Anti-coagulation agent 4 (2.8)

  Anti-platelet agent 13 (9.0)

  NSAIDs 10 (6.9)

FOBTa)

  Positive 35 (32.7)

  Negative 72 (67.3)

Lowest Hb during past 3 mo (gm/dL) 7.2±2.1

Hb at CE (gm/dL) 9.0±1.9 

Follow-up duration (mo) 17.8±28.9

Quantitative variables were expressed as mean±standard devia-
tion. Categorical variables were expressed as number (%). 
CE, capsule endoscopy; FOBT, fecal occult blood test; Hb, hemo-
globin; NSAIDs, nonsteroidal anti-inflammatory drugs.
a)FOBT was performed in 107 patients.

Fig. 1.  Flowchart of the study subjects. CE, capsule endoscopy; EGD, esophagogastroduodenoscopy; FOBT, fecal occult blood test; IDA, iron deficiency anemia.

Patients who had CE for the evaluation of anemia in CE
registry from January 2003 to February 2012 (n=212)

Patients confirmed with IDA (n=181)

Finally included patients (n=144)

Exclusion (n=31)
- Limited laboratory data: 7
- Incompatible with IDA definition: 24

Exclusion (n=37)
- No evaluation of EGD or colonoscopy: 9
- Positive result in EGD or colonoscopy: 19
- Limited data for FOBT: 7
- Examination with poor quality: 2
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Findings of capsule endoscopy and clinical features
The interval from the diagnosis of IDA to CE was 6.9±24.0 

months. The details of the CE findings are shown in Table 2. 
Lesions were detected in 56.2% of CE examinations, whereas 
43.8% of the examinations had negative results. The most 
common finding was mucosal inflammatory lesion (23.6%) 
followed by vascular lesion (20.8%) and tumorous lesion 
(10.4%), whereas angiodysplasia or venous ectasia was the 
most common disease entity (19.4%), accounting for the ma-
jority of the vascular lesions. Among these 81 lesions found on 
CE, clinically significant lesions were found in 49 patients, pro-
ducing a diagnostic yield of 34%. FOBT positivity had a signif-
icant association with distal small-bowel lesions. Among pa-
tients with positive FOBT results, 60% had distal small-bowel 
lesions (p=0.017). The location of bleeding lesions in patients 

with positive FOBT results is shown in Supplementary Table 
2. Nine patients (6.3%) had capsule retention. The detailed in-
formation of patients with capsule retention is summarized in 
Supplementary Table 3.

On the basis of the CE findings, 1 patient (0.7%) underwent 
endoscopic intervention and 8 patients (5.6%) underwent 
surgical intervention, whereas 135 patients (93.7%) received 
noninterventional treatment. The clinical outcomes of nine 
patients who underwent interventional treatment are summa-
rized in Supplementary Table 4.

Long-term outcome and prognostic factors
During a mean follow-up of 17.8 months, GI bleeding was 

found in nine patients (6.3%) after CE, with four (2.8%) and 
five (3.5%) patients presenting with occult bleeding and overt 
bleeding, respectively. The bleeding rate among those with 
significant lesions was 12.2% (6 of 49 patients; 3 patients with 
angiodysplasia, 1 patient with bleeding of unidentified origin, 
2 patients diagnosed with inflammatory bowel disease). The 
bleeding rate in patients with insignificant lesions was 3.2% (3 
of 95), and all of these patients showed negative findings. Six 
patients who had significant lesions in CE were found to have 
GI bleeding that was attributed to small-bowel bleeding. Con-
versely, cases with insignificant findings in CE were found to 
have no definite small-bowel bleeding. GI bleeding was found 
in one patient (20%) who took an anti-coagulant and in two 
patients (25%) who took an anti-platelet after CE. No patient 
took NSAIDs at the time of GI bleeding. The mean interval 
from the time of CE to GI bleeding was 16.7 months (Table 3).

When the GI bleeding rate was analyzed using the Kaplan–
Meier method, sex (p=0.533), age (p=0.486), comorbidity 
(p=0.388), duration of anemia (p=0.430), lowest Hb level 
(p=0.789), use of an anti-platelet agent before CE (p=0.104), 
significant findings on CE (p=0.070), and intervention 
(p=0.674) did not have a significant influence (Supplemen-
tary Fig. 1). However, patients with a positive FOBT result 
(p=0.004) at the initial diagnosis had a higher rate of GI 
bleeding during the follow-up period (Fig. 2).

During the follow-up period, nine patients (three patients 
with occult bleeding and six patients with overt bleeding) 
showed GI bleeding after CE. In addition, a positive FOBT 
result was the only significant predictive factor for GI bleeding 
after CE in univariate Cox analysis (hazard ratio [HR], 5.58; 
95% confidence interval [CI], 1.49–20.89; p=0.011). Other 
findings, including sex, age, Charlson comorbidity index, 
duration of IDA, lowest Hb level, use of an anti-platelet agent 
before CE, and intervention, were not associated with bleeding 
(Table 4). In multivariate analysis including the FOBT result 
and CE findings, a positive FOBT result (HR, 5.30; CI, 1.41–
19.85; p=0.013) was the only independent predictor.

Table 2.  Findings of Capsule Endoscopy and Intervention

Finding of capsule endoscopy n=144

 Negative 63 (43.8)

 Vascular lesions 30 (20.8)

    Angiodysplasia 26 (18.0)

    Bleeding of unidentified origin 2 (1.4)

    Venous ectasia 2 (1.4)

 Mucosal inflammatory lesions 34 (23.6)

    Non-specific erosion 8 (5.6)

    Non-specific ulcer 8 (5.6)

    Drug induced enteritis 11 (7.6)

    Crohn’s disease 5 (3.4)

    Ulcerative colitis 1 (0.7)

    Intestinal Behcet’s disease 1 (0.7)

Tumorous lesions 15 (10.4)

    Non-neoplastic polyp 5 (3.4)

    Submucosal tumor 6 (4.2)

    Neoplastic tumor 3 (2.1)

    Hemangioma 1 (0.7)

Othersa) 2 (1.4)

Capsule retention 

    No 135 (93.7)

    Yes 9 (6.3)

Intervention

    Endoscopic 1 (0.7)

    Surgical 8 (5.6)

Categorical variables were expressed as number (%). 
a)Others included one case of lymphangiectasia and congestive 
enteropathy, respectively. 



723

Chang JY et al. FOBT as a Predictor of GI Bleeding after CE in IDA

Table 3.  Clinical Outcomes of Patients with Gastrointestinal Bleeding after Capsule Endoscopy

No. Sex Age 
(yr)

Initial CE find-
ings

Initial 
FOBT 
result

Medication 

Interval 
from CE to 
GI bleeding 

(mo)

Type 
of GI 

bleeding

Hb at GI 
bleeding
(gm/dL) 

Hospital-
ization 

due to GI 
bleeding

Diagnosis at GI bleeding

1 F 71 Negative + None 3 Occult 13.0 No R/O descending colon 
diverticular bleeding 

2 F 75 Negative – None 24 Overt 6.0 Yes Active gastric ulcer 

3 F 59 Negative + Anticoagula-
tion

49 Overt 3.0 - Unknowna)

4 M 73 Angiodysplasia + Aspirin 2 Occult 10.3 No Recurrent angiodysplasia 
bleeding

5 F 67 Angiodysplasia + None 3 Occult 7.1 Yes Portal hypertensive en-
teropathy

6 M 61 Angiodysplasia + Aspirin 36 Overt 13 Yes Anastomosis site bleeding 
of ileocolostomy

7 M 18 Bleeding of 
unidentified 

origin

+ None 28 Overt 14.3 Yes Newly diagnosed CD (jeju-
nal bleeding)

8 F 55 CD Unknown None 1 Overt 10.6 Yes Aggravation of CD
(colon bleeding)

9 M 22 CD + None 4 Occult 7.4 No Aggravation of CD
(jejunal and ileal bleeding)

CD, Crohn’s disease; CE, capsule endoscopy; FOBT, fecal occult blood test; GI, gastrointestinal; Hb, hemoglobin; R/O, rule out.
a)The data of this patient could not be acquired because this patient transferred to other hospital that was not related to this study for eval-
uation of GI bleeding.

Fig. 2.  Kaplan–Meier curve showing the cumulative gastrointestinal (GI) bleeding rate according to fecal occult blood test (FOBT) result. 
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DISCUSSION

This was a nationwide registry-based study of CE data from 
10 tertiary hospitals in Korea that focused on the diagnostic 
yield of CE in patients with unexplained IDA without overt GI 
bleeding. The present study demonstrated that the diagnostic 
yield of CE was 34%, which was lower than that reported in 
previous studies that focused on overt OGIB (88%–92.3%).10,11 
In addition, a positive FOBT result was an independent pre-
dictive factor for subsequent GI bleeding after CE, whereas the 
presence of clinically significant lesions and the application of 
interventional treatment did not influence this outcome.

IDA is a frequently encountered condition in clinical prac-
tice and accounts for 13% of outpatient cases referred to gas-
troenterologists.12 The most frequent cause of IDA is gyneco-
logical disorder in premenopausal women, and GI disorder in 
postmenopausal women and men.13,14 Some authors have sug-
gested that all otherwise unexplained IDA should be evaluated 
as OGIB.15 OGIB is defined as recurrent or persistent bleeding 
of an unknown etiology after obtaining negative EGD and 
colonoscopy results.16 OGIB accounts for 5% of all GI bleed-
ing and is further subdivided into the overt and occult types 
based on the passage of visible blood.17 Because small-bowel 
pathology accounts for 75% of OGIB, small-bowel evaluation 
is necessary in OGIB.16,18

CE has contributed to advancements in the diagnosis of 
small-bowel lesions by providing a noninvasive and reliable 

small-intestinal imaging modality, thus gaining a reputation as 
an initial diagnostic method for OGIB evaluation. Although 
many studies have reported the clinical impact of CE in OGIB, 
most of those studies focused on overt OGIB, whereas only a 
few studies evaluating occult OGIB reported a lower diagnos-
tic yield than that for overt OGIB.19-21 The overall diagnostic 
yield of CE in OGIB has been reported to broadly range from 
32% to 83% based on the bleeding type.19,21-23 The diagnostic 
yield was higher in those with overt bleeding (60%–67%)19,24 
than in those with occult bleeding (44%–48%).10,11,24 With re-
spect to the diagnostic yield of CE in IDA, a meta-analysis re-
ported an overall diagnostic yield of 47%; however, subgroup 
analyses showed different positive yields when solely patients 
with IDA were evaluated (66%) and when patients with IDA 
and those with other conditions were investigated (44%).25 A 
Canadian study also reported the diagnostic yield as 45.5% 
in patients with IDA without evidence of overt or occult GI 
bleeding.26 Compared with the previous study, our diagnos-
tic yield, namely 34%, seems slightly lower. However, this 
discrepancy could be attributed to the study design or study 
subjects. We included patients with unexplained IDA without 
overt bleeding and excluded those with preexisting clinical 
conditions that could be a potential source of OGIB in our 
study, whereas the Canadian study adjusted only for dietary 
factor and menorrhagia. In addition, the method of interpre-
tation of positive lesions could be another reason because no 
standard definition exists for defining the diagnostic yield of 

Table 4.  Pridictive Factors Associated with Gastrointestinal Bleeding after Capsule Endoscopy

Harzard ratio 95% CI p-value

Female 1.53 0.40–5.84 0.536

Age >60 1.59 0.43–5.97 0.490

Charlson comorbidity index 2.30 0.91–5.80 0.077

Duration of IDA >6 mo 0.44 0.06–3.54 0.442

Lowest Hb level <8 g/dL 1.24 0.26–5.98 0.789

Positve FOBT 5.58 1.49–20.89 0.011

Anti-platelets before CE 3.04 0.74–12.39 0.122

CE findings

  Negative or insignificanta) 1

  Significantb) 3.34 0.84–13.37 0.088

Interventionc) 0.04 0.0–101.45 0.416

CE, capsule endoscopy; CI, confidence interval; FOBT, fecal occult blood test; Hb, hemoglobin; IDA, iron deficiency anemia. 
a)Insignificant lesions included venous ectasia, non-specific erosion or ulcer, erythematous mucosa, non-bleeding polyp, submucosal tu-
mor, and hemangioma.
b)Significant lesions included angiodysplasia, active ulcer, active bleeding of unidentified origin, and small bowel tumor.
c)Interventional treatment included endoscopic or surgical management.
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CE in OGIB. Although we defined only highly relevant (P2) 
lesions as significant lesions, previous studies included lesions 
that could result in changes in further management or all de-
tected erosion and ulcers. Furthermore, the heterogeneity in 
age,11 comorbidity, and concurrent medication,27 which have 
been suggested as factors associated with positive CE findings, 
could affect the diagnostic yield. Thus, a careful interpretation 
based on the study design and characteristics of study subjects 
is required.

With respect to the predictive factor for GI bleeding after 
CE, positive FOBT was a significant predictor for this out-
come in our study. To our knowledge, no study has evaluated 
the risk factor for GI bleeding after CE in patients with IDA. 
Most studies on CE in patients with IDA have focused only on 
the diagnostic yield of CE, and only a few studies evaluating 
OGIB reported the long-term outcome after CE. Depending 
on the type of bleeding investigated, several different factors 
have been proposed as a predictive factor for rebleeding. 
A recent Korean multicenter study based on the same CE 
registry as that used in our study, excluding cases without a 
definite evidence of GI bleeding, reported that the presence of 
angiodysplasia and an OGIB duration of >3 months were sig-
nificant factors for rebleeding after CE.8 Although this study 
is a well-designed, multicenter study, only 11.5% of patients 
had occult OGIB, which could be a limiting factor for a direct 
comparison with our study. A prospective study performed in 
Greece, demonstrating similar proportions of overt and occult 
OGIB, reported that patients with positive findings on CE had 
a higher rate of complete resolution of bleeding than patients 
with negative finding.28 However, angiodysplasia accounted 
for a major portion (70%) of the CE-positive group and the 
mean follow-up duration was relatively short at 5.2 months. 
Although there are very limited studies evaluating the clinical 
impact of CE on occult OGIB, a recent Japanese study report-
ed that the prevalence of small-bowel lesions was higher in the 
positive FOBT group than in the negative FOBT group among 
patients with occult OGIB, whereas the prevalence was not 
different based on FOBT results in patients with overt OGIB. 
This study also showed the importance of CE timing on the 
diagnostic yield of CE, namely within a day after FOBT.21 
Although this study did not evaluate the long-term outcomes 
after CE, it suggested the importance of FOBT in diagnosing 
and managing occult OGIB. Taking into account the results of 
previous studies and our results, the differences in the inclu-
sion criteria for the study subjects, in the proportion of signif-
icant lesions, and in the intervention after CE may have led to 
different results.

This study had several limitations. First, although this study 
evaluated prospectively collected data from a CE registry, a 
bias could exist or the information may be limited because 

these data were analyzed in a retrospective manner. For exam-
ple, the information on whether the CE readers were blinded 
to the indication of CE, which might influence the diagnosis, 
could not be accessed. Moreover, some bleeding cases may 
have been missed in asymptomatic patients because not all pa-
tients were evaluated for their symptoms or with FOBT in the 
specific period. However, considering that the mean follow-up 
duration was 17.8 months and most patients were followed 
up in the asymptomatic state, we believe that the chance of 
missing clinically significant bleeding cases was low. Second, 
because the CE registry includes only cases from tertiary hos-
pitals (accounting for a third of all cases), the patients included 
in this study could not represent the characteristics of the 
general population, thus resulting in a selection bias. However, 
considering that most patients with unexplained IDA tend 
to be referred to tertiary hospitals for further evaluation, the 
selection bias would not cause a significant difference. Lastly, 
although we attempted to collect all available data from the 
10 hospitals to recruit a sufficient number of patients for the 
analysis, the relatively small number of the analyzed patients 
could be a limitation of this study. Despite these limitations, 
our study is valuable in terms of being the first study to focus 
on patients with unexplained IDA without overt bleeding in 
Korea.

In conclusion, the present study demonstrates a 34% over-
all diagnostic yield for CE in patients with unexplained IDA 
without overt GI bleeding. Because positive FOBT at the initial 
diagnosis is an independent predictive factor for GI bleeding 
during the follow-up after CE, patients with positive FOBT 
need to be more closely followed up.
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