
The first video capsule endoscopy (VCE) of the small bow-
el became available clinically became available in 1999. Since 
then, it has become an important diagnostic device for evalua-
tion of the gastrointestinal tract. It is widely used in the evalua-
tion of obscure overt gastrointestinal bleeding (OGIB) with re-
ported diagnostic yields ranging from 58.4% to 86.8% [4]. VCE 
is strongly recommended in these patients not only because of 
the high diagnostic yield, but it can also lead to therapeutic in-
tervention, with higher effectiveness when performed shortly 
after the bleeding episode [5,6].

In contrast, the diagnostic yield of VCE in patients with IDA 
is lower, ranging from 25.7% to 66% [7,8]. Several small stud-
ies did not reveal any significant changes in the level of anemia 
or in its management after VCE was performed in patients with 
IDA [8,9]. In addition, according to the most recent American 
Gastroenterological Association (AGA) guidelines on IDA, 
VCE is not routinely recommended in such patients; rather, a 
trial of iron supplementation is the initial suggested treatment 
after upper and lower gastrointestinal endoscopy are performed 
[2]. While there is no strong recommendation to perform VCE 
in patients with IDA due to a lack of evidence that it affects 
long-term outcomes, many physicians still perform VCE as part 
of their standard IDA investigation. 

To further elucidate the therapeutic yield and long-term out-
comes of IDA patients with positive findings on VCE, we ex-
amined the diagnostic yield of VCE in IDA, the influence of 
VCE in the management of patients with IDA, and the impact 
of positive VCE findings on long-term outcomes in our tertiary 
care center. We hypothesized that VCE has only a minor effect 
in the management and outcome of IDA patients following bidi-
rectional negative endoscopy 

A retrospective study was conducted at Shamir Medical Center 
(Assaf Harofeh), a tertiary referral center in Israel. The study was 
approved by our institution’s institutional review board. Small 
bowel VCEs performed for investigation of unexplained IDA be-
tween June 2013 and December 2018 were included. Patients had 

Iron deficiency anemia (IDA) is the most common kind of 
anemia in the world [1]. One of the main causes for IDA is 

chronic blood loss from the gastrointestinal tract. In patients 
without an obvious reason for their IDA, it is recommended that 
the gastrointestinal tract be evaluated for a possible source of 
blood loss [2]. Obscure gastrointestinal bleeding is defined as 
bleeding from the gastrointestinal tract that persists or recurs 
without an obvious etiology [3].



no other significant gastrointestinal symptoms such as abdominal 
pain, diarrhea, or overt bleeding. All VCE exams were performed 
using the PillCam system (Given Imaging, Mansfield, MA, USA) 
according to the standard protocol used at our center. All studies 
were interpreted by one of two senior attending gastroenterologists. 
All patients had previously undergone an upper endoscopy and 
colonoscopy without an obvious source of anemia being identified. 

The main study group consisted of patients with positive VCE 
findings in the small bowel in areas unreachable by traditional up-
per and lower endoscopy, specifically findings located between 
the second part of the duodenum and the ileocecal valve. The con-
trol group consisted of patients with IDA and normal small bowel 
findings on VCE. Controls were matched 1:1 with cases. Positive 
findings on VCE were defined as either P1 or P2 lesions according 
to the criteria of Saurin and colleagues [10]. According to these cri-
teria, lesions including angioectasias, ulcers/erosions, polyps, red 
spots, or bleeding points are considered to be clinically significant.

Demographic and relevant clinical information was obtained 
from the hospital's electronic medical records. Anemia was de-
fined as a hemoglobin value of less than 13.0 gm/dl in men or 
less than 12.0 gm/dl in women. As multiple hemoglobin values 
were available for each patient, we used the mean annual he-
moglobin value for each patient from outpatient clinic visits. 
The mean hemoglobin level was assessed one year before the 
VCE and then yearly afterward until a maximum of 6 years of 
follow-up. Additional clinical information, such as treatment 
with iron supplementation, interventions such as enteroscopy or 
surgical operations, and blood transfusions, were obtained. 

Exclusion criteria included the following: overt gastrointes-
tinal hemorrhage; the presence of any gastrointestinal condition 
known to cause IDA such as Crohn’s disease, ulcerative colitis, 
or celiac disease; or any extraintestinal condition thought to be 
the source of IDA, including hematological disorders. 

Categorical variables were reported as frequency and percent-
age. Continuous variables were evaluated for normal distribu-
tion using the Kolmogorov-Smirnov test. Normally distributed 
continuous variables were reported as mean and standard devi-
ation (SD) while skewed variables were reported as median and 
interquartile range (IQR). Chi-square test and Fisher’s exact test 
were applied to study differences in categorical variables be-
tween groups, while independent samples -test and Mann-Whit-
ney test were applied for continuous variables. Paired samples 
-test and McNemar’s test were applied to evaluate changes in 

continuous and categorical variables, respectively. Linear mixed 
model was applied to evaluate hemoglobin change during the 
whole length of follow-up. Interaction between test era and 
group was used to compare the hemoglobin level between the 
groups at the different time points. Statistical analyses were per-
formed using IBM Statistical Package for the Social Sciences 
statistics software, version 26 (SPSS, IBM Corp, Armonk, NY, 

USA). All statistical tests were two-sided and  < 0.05 was con-
sidered as statistically significant.

A total of 288 patients had VCE examinations performed during 
the study period [Figure 1]. VCEs performed to assess the extent 
of Crohn's disease (65) or due to overt gastrointestinal bleed-
ing (24) were excluded. The remaining 199 VCE examinations 
were performed for evaluation of IDA. Positive findings were 
identified in 66 patients giving a diagnostic yield of 33.2%.

Of the patients with positive findings, five patients were ex-
cluded due to other causes of significant anemia, three patients 
were diagnosed with myelodysplastic syndrome, one patient with 
end-stage renal disease treated with erythropoietin, and one pa-
tient who was subsequently diagnosed with colon cancer after 
suspected bleeding from the terminal ileum was seen on VCE. An 
additional 10 patients were excluded because follow-up medical 
records were unavailable. Among these patients, nine had angio-
ectasias, five had ulcers, one had red spots, and one had a polyp. 
Last, eight patients were excluded as their anemia had resolved in 
the year prior to the VCE being performed. Thus, a total of 43 pa-
tients were included in the positive findings group on VCE. For-
ty-two patients with negative findings made up the control group. 

Baseline characteristics of the study groups are presented in Ta-
ble 1. There were no significant differences between the two 
groups in terms of age, sex, medical conditions, anticoagulant 
use, antiplatelet medication use, proton pump inhibitor use, and 
iron supplementation. The median time that patients were ane-
mic before VCE was 36 months (IQR 12–48) in the positive 
group and 24 months (IQR 12–48) in the negative group. The 
mean hemoglobin level one year prior to VCE in the positive 
group was significantly lower compared to the negative group 
(10.5 ± 1.3 g/dl vs. 11.0 ± 1.18 g/dl, = 0.047). In addition, 
patients in the positive VCE group were more often treated with 
blood transfusions (19 [65.6%] vs. 10 [34.5%], = 0.048).

Angioectasias were the most common positive finding in the 
small bowel (28 [65.1%]). Other significant findings included ul-
cers (10 [(23.3%]), polyp with erosion (1 [2.3%]), bleeding point 
(2 [4.7%]), and red spot 2 [4.7%]). Non-small bowel findings, 
including duodenitis, erosive gastritis, angioectasias, or polyps, 
were noted in both the positive and negative VCE groups, with no 
significant difference between the groups (  = 0.48). 

The median follow-up time after VCE was 4 years (IQR 2–5). 
Radiographic diagnostic tests of the small bowel, such as com-
puterized tomography enterography (CTE), was performed in 13 





patients (30.2%) within the positive capsule group and 7 patients 
(16.7%) in the negative VCE group (  = 0.247). Only in one case 
were these additional imaging tests helpful, and they identified a 
case of ganglioneuromatosis. After CTE, one patient's treatment 
with anticoagulants was stopped, while a second patient under-
went surgery due to ganglioneuromatosis. Double balloon en-
teroscopy or push enteroscopy was performed in eight patients 
(18.6%) with positive VCE findings. However, only one of these 
procedures included therapeutic intervention, a case in which an 
angioectasia was ablated with argon plasma coagulation. 

Most of the patients were treated with iron supplements be-
fore and after VCE. There were no significant differences in iron 
treatment before and after VCE in either group [Figures 2A and 
2B]. Intravenous iron supplementation was given in 24 patients 
(52.2%) in the positive VCE group and 22 (47.8%) in the nega-
tive VCE group (  = 0.829). The VCE positive group required 
fewer blood transfusions after VCE than the control group, but 
this difference was not statistically significant ( = 0.07).

Hemoglobin levels were assessed in each group with follow-up 
extending until 6 years after VCE was performed [Figure 3]. A 
significant difference in mean hemoglobin level between the two 
groups was noted in every year. However, there was no difference 
in hemoglobin change between the groups during each year of fol-
low-up compared to the baseline level prior to VCE. Anemia had 
resolved by the end of the follow-up period in 15 patients (35%) 
in the positive VCE group and in 19 (45%) in the negative VCE 
group. This difference was not significant ( = 0.33).

Our study was conducted in accordance with the current new 
recommendations of the AGA and demonstrated that there is no 

additive value in performing VCE as part of the investigation of 
IDA, even after long-term follow up of about 4 years. It has been 
approximately 20 years since the widespread use of wireless vid-
eo capsule endoscopy and balloon enteroscopy, which dramati-
cally improved the ability to diagnose and manage obscure GI 
bleeding. Laine et al. [11] reported already more than a decade 
ago that, although capsule endoscopy produced a higher diagnos-
tic yield compared to small bowel radiography, it did not translate 
into an improved outcome. In this study, we focused on outcome, 
as measured by hemoglobin levels, blood transfusions, treatment 
with iron supplementation, and interventions such as enteroscopy 
or surgery. We investigated whether improved diagnostic yield of 
VCE compared with negative VCE would result in improved out-
come of patients with IDA. Despite the intuitive assumption that 
better diagnostic information would lead to improved outcome, 
we found that was not the case. 

One of the most common indications for VCE is evaluating for 
either overt or occult bleeding within the small bowel following 
negative bidirectional endoscopy. The usefulness of VCE in IDA 
patients with obscure occult bleeding has been a subject of debate. 
The European Society of Gastrointestinal Endoscopy Clinical 
Guidelines from 2015 recommend performance of VCE as a first-
line examination in unexplained IDA [12]. However, the latest 
AGA guidelines do not recommend performing VCE as a routine 
exam in evaluating patients with asymptomatic uncomplicated 
IDA because it does not lead to changes in clinical management 
[2]. Our results are consistent with previous reports showing that 
VCE rarely has therapeutic implications. In addition, we found 
that rates of anemia resolved equally both in patients with and 
without positive VCE findings, suggesting that improvement and 
resolution of anemia is usually due to pharmacological interven-
tions such as iron supplementation, withholding anticoagulants/



anti-platelet agents, and avoiding NSAIDs. These data fit with 
the majority of published studies showing that VCE has minimal 
impact on long-term anemia outcomes.

VCE is known to have a diagnostic yield in IDA that varies 
between 25% and 66%, while malignant findings are rare. A 
pooled analysis of 16 studies found that small bowel malignan-
cy was identified in only 1.3% [2]. In our study, the diagnostic 
yield was 33%, which corresponds with previous studies. Simi-
lar to other studies, the main small bowel findings on VCE were 
angioectasias, erosions, and ulcers [7]. No small intestinal ma-
lignancies were identified in our cohort. 

Some prior studies evaluating VCE included findings and 
therapeutic interventions that were within the reach of a standard 
endoscope. Tong et al. [8] found that 25 of 95 IDA patients had 
positive findings, of which 76% of the positive findings were 
believed to be within the reach of a standard endoscope. We 
chose to include only positive findings in the small bowel be-
cause findings in the stomach and colon would likely have been 
identified on quality bidirectional endoscopy prior to VCE. The 
vast majority of these findings in our patients were either gas-
tritis or duodenitis with no difference between the two groups.

The usefulness of VCE is further questioned by studies show-
ing that most of the findings do not require non-pharmacological 
therapeutic intervention. Ultimately, anemia often resolves wheth-
er or not findings are identified on VCE. Nevertheless, an early 

study in 29 patients with a follow-up of 12 months showed that 
VCE findings affect the resolution of anemia in all patients with 
positive VCE findings who underwent therapeutic intervention. In 
contrast, only in two-thirds of the patients with negative findings 
the anemia had been resolved (100 % vs. 68 %,  < 0.05) [13].

Several studies have reported no association between posi-
tive VCE findings or intervention and the resolution of anemia. 
Riccioni and co-authors [14] reported that despite many patients 
not requiring interventions, 96% of the cohort had complete res-
olution of IDA at follow-up. Similarly, Sheibani et al. [15] re-
ported that anemia resolved in approximately 67% of both the 
intervention group and the conservatively managed group. In 
addition, Holleran and colleagues [8], in a study of 93 patients 
with IDA, found that 42% were persistently anemic at follow-up 
irrespective of whether they had a positive or a negative VCE. 
Most recently, a study by Stone and co-authors [16] described 
210 patients with positive VCE findings, 126 of whom had fol-
low-up data available. Therapeutic intervention was performed 
in only 16 patients (12.7%). However, resolution of anemia was 
expected in 41% of patients, with no significant difference be-
tween the intervention and the non-intervention groups.

In our study, therapeutic endoscopic intervention was per-
formed only in 1 of the 43 patients with positive VCE find-
ings (2.3%). One explanation for this low percentage may be 
that the treating physicians did not believe that a therapeutic 



intervention would have a beneficial effect on the patient. In 
addition, there was a relatively long period of time between the 
performance of the VCE and the subsequent enteroscopy (1–7 
months). However, our results were not very different from oth-
er recent studies [16,17].

The strengths of our study include its well-defined IDA pop-
ulation and its long-term follow-up of anemia by multiple hemo-
globin values. Nevertheless, our study has some limitations. The 
retrospective study was performed at only a single institution. Due 
to our strict inclusion criteria, the final patient population was rel-
atively small, although in line with other published studies. Our 
study subjects were also asymptomatic with only mild anemia at 
baseline, and therefore our results may not be generalizable to pa-
tients with more significant anemia or other worrisome symptoms. 

Positive findings on VCE led to subsequent endoscopic inter-
ventions in only a small percentage of patients with IDA. More-
over, anemia improved and resolved equally in both the group 
with positive findings and the group negative findings. The 
main treatment that seems to help IDA is iron supplementation. 
Further prospective long-term studies evaluating the natural his-
tory of occult small bowel bleeding and the frequency of sponta-
neous cessation of bleeding are needed.

Previous studies have identified variants in the  
gene that are associated with increased risk of developing 
Parkinson’s disease (PD). Langston and colleagues 
studied the mechanisms linking  variants to 
PD and showed that the disease risk is determined by 
microglial cells. Studying PD-associated  variants 
in patient-derived tissue and induced pluripotent stem 
cell-derived microglia, the authors identified a quantitative 
trait in microglia, suggesting that although this cell type 

expresses  in lower amounts compared with other 
cell types. It might be critical for determining PD risk. The 
lack of correlation between cell-type-specific baseline 
expression and effect on disease pathophysiology 
should be considered when evaluating the mechanisms 
mediating this and other disease-associated variants in 
noncoding gene regions.


