
World Journal of 
Gastroenterology
World J Gastroenterol  2017 June 28; 23(24): 4317-4472

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

Published by Baishideng Publishing Group Inc



S

EDITORIAL

4317	 Risk of hepatitis B reactivation in patients treated with direct-acting antivirals for hepatitis C

Aggeletopoulou I, Konstantakis C, Manolakopoulos S, Triantos C

4324	 Role of new endoscopic techniques in inflammatory bowel disease management: Has the change come?

Goran L, Negreanu L, Negreanu AM

REVIEW

4330	 Implication of the Hedgehog pathway in hepatocellular carcinoma

Della Corte CM , Viscardi G, Papaccio F, Esposito G, Martini G, Ciardiello D, Martinelli E, Ciardiello F, Morgillo F

ORIGINAL ARTICLE

Basic Study

4341	 Indole phytoalexin derivatives induce mitochondrialmediated apoptosis in human colorectal carcinoma cells

Tischlerova V, Kello M, Budovska M, Mojzis J

4354	 Naringenin prevents experimental liver fibrosis by blocking TGFβ-Smad3 and JNK-Smad3 pathways

Hernández-Aquino E, Zarco N, Casas-Grajales S, Ramos-Tovar E, Flores-Beltrán RE, Arauz J, Shibayama M, Favari L, 

Tsutsumi V, Segovia J, Muriel P

4369	 Intestinal anti-inflammatory activity of Ground Cherry (Physalis angulata  L.) standardized CO2 

phytopharmaceutical preparation

Almeida Junior LD, Quaglio AEV, de Almeida Costa CAR, Di Stasi LC

4381	 Maytenus erythroxylon  Reissek (Celastraceae) ethanol extract presents antidiarrheal activity via  

antimotility and antisecretory mechanisms

Formiga RO, Quirino ZGM, Diniz MFFM, Marinho AF, Tavares JF, Batista LM

4390	 Gastric cancer-derived heat shock protein-gp96 peptide complex enhances dendritic cell activation

Lu WW, Zhang H, Li YM, Ji F

Retrospective Cohort Study

4399	 Para-aortic node involvement is not an independent predictor of survival after resection for pancreatic 

cancer

Sperti C, Gruppo M, Blandamura S, Valmasoni M, Pozza G, Passuello N, Beltrame V, Moletta L

Contents Weekly  Volume 23  Number 24  June 28, 2017

� June 28, 2017|Volume 23|Issue 24|WJG|www.wjgnet.com



Contents
World Journal of Gastroenterology

Volume 23  Number 24  June 28, 2017

Retrospective Study

4407	 Risk factors for metachronous gastric carcinoma development after endoscopic resection of gastric 

dysplasia: Retrospective, single-center study

Moon HS, Yun GY, Kim JS, Eun HS, Kang SH, Sung JK, Jeong HY, Song KS

4416	 New magnifying endoscopic classification for superficial esophageal squamous cell carcinoma

Kim SJ, Kim GH, Lee MW, Jeon HK, Baek DH, Lee BE, Song GA

4422	 Procalcitionin as a diagnostic marker to distinguish upper and lower gastrointestinal perforation

Gao Y, Yu KJ, Kang K, Liu HT, Zhang X, Huang R, Qu JD, Wang SC, Liu RJ, Liu YS, Wang HL

Observational Study

4428	 Healthcare utilization and costs associated with gastroparesis

Wadhwa V, Mehta D, Jobanputra Y, Lopez R, Thota PN, Sanaka MR

4437	 Variability of anti-human transglutaminase testing in celiac disease across Mediterranean countries

Smarrazzo A, Magazzù G, Ben-Hariz M, Legarda Tamara M, Velmishi V, Roma E, Kansu A, Mičetić-Turk D, Bravi E, 

Stellato P, Arcidiaco C, Greco L

4444	 Appropriateness of the study of iron deficiency anemia prior to referral for small bowel evaluation at a 

tertiary center

Rodrigues JP, Pinho R, Silva J, Ponte A, Sousa M, Silva JC, Carvalho J

Randomized Clinical Trial

4454	 Comparing reduced-dose sodium phosphate tablets to 2 L of polyethylene glycol: A randomized study

Ako S, Takemoto K, Yasutomi E, Sakaguchi C, Murakami M, Sunami T, Oka S, Kenta H, Okazaki N, Baba Y, Yamasaki Y, 

Asato T, Kawai D, Takenaka R, Tsugeno H, Hiraoka S, Kato J, Fujiki S

CASE REPORT

4462	 Case of pediatric traditional serrated adenoma resected via  endoscopic submucosal dissection

Kondo S, Mori H, Nishiyama N, Kondo T, Shimono R, Okada H, Kusaka T

4467	 Pancreatic T/histiocyte-rich large B-cell lymphoma: A case report and review of literature

Zheng SM, Zhou DJ, Chen YH, Jiang R, Wang YX, Zhang Y, Xue HL, Wang HQ, Mou D, Zeng WZ

II June 28, 2017|Volume 23|Issue 24|WJG|www.wjgnet.com



NAME OF JOURNAL 
World Journal of  Gastroenterology

ISSN
ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF
Damian Garcia-Olmo, MD, PhD, Doctor, Profes-
sor, Surgeon, Department of  Surgery, Universidad 
Autonoma de Madrid; Department of  General Sur-
gery, Fundacion Jimenez Diaz University Hospital, 
Madrid 28040, Spain

Stephen C Strom, PhD, Professor, Department of  
Laboratory Medicine, Division of  Pathology, Karo-
linska Institutet, Stockholm 141-86, Sweden

Andrzej S Tarnawski, MD, PhD, DSc (Med), 
Professor of  Medicine, Chief Gastroenterology, VA 
Long Beach Health Care System, University of  Cali-
fornia, Irvine, CA, 5901 E. Seventh Str., Long Beach, 

CA 90822, United States

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wjgnet.com/1007-9327/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director
Yuan Qi, Vice Director
Ze-Mao Gong, Vice Director
World Journal of  Gastroenterology
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, 
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: editorialoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, 
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk

Contents

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xiang Li                      Responsible Science Editor: Yuan Qi
Responsible Electronic Editor: Cai-Hong Wang	       Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma

http://www.wjgnet.com

PUBLICATION DATE
June 28, 2017

COPYRIGHT
© 2017 Baishideng Publishing Group Inc. Articles pub-
lished by this Open-Access journal are distributed under 
the terms of  the Creative Commons Attribution Non-
commercial License, which permits use, distribution, 
and reproduction in any medium, provided the original 
work is properly cited, the use is non commercial and is 
otherwise in compliance with the license.

SPECIAL STATEMENT
All articles published in journals owned by the Baishideng 
Publishing Group (BPG) represent the views and opin-
ions of  their authors, and not the views, opinions or 
policies of  the BPG, except where otherwise explicitly 
indicated.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wjgnet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http://www.f6publishing.com

World Journal of Gastroenterology
Volume 23  Number 24  June 28, 2017

Editorial board member of World Journal of Gastroenterology , Christian Martin 
Grieser, MD, PhD, Associate Professor, Doctor, Center for Modern Diagnostics , 
Schwachhauser Heerstr. 63a , Bremen 28209, Germany

World Journal of  Gastroenterology (World J Gastroenterol, WJG, print ISSN 1007-9327, online 
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. WJG was estab-
lished on October 1, 1995. It is published weekly on the 7th, 14th, 21st, and 28th each month. 
The WJG Editorial Board consists of  1375 experts in gastroenterology and hepatology 
from 68 countries.
    The primary task of  WJG is to rapidly publish high-quality original articles, reviews, 
and commentaries in the fields of  gastroenterology, hepatology, gastrointestinal endos-
copy, gastrointestinal surgery, hepatobiliary surgery, gastrointestinal oncology, gastroin-
testinal radiation oncology, gastrointestinal imaging, gastrointestinal interventional ther-
apy, gastrointestinal infectious diseases, gastrointestinal pharmacology, gastrointestinal 
pathophysiology, gastrointestinal pathology, evidence-based medicine in gastroenterol-
ogy, pancreatology, gastrointestinal laboratory medicine, gastrointestinal molecular biol-
ogy, gastrointestinal immunology, gastrointestinal microbiology, gastrointestinal genetics, 
gastrointestinal translational medicine, gastrointestinal diagnostics, and gastrointestinal 
therapeutics. WJG is dedicated to become an influential and prestigious journal in gas-
troenterology and hepatology, to promote the development of  above disciplines, and to 
improve the diagnostic and therapeutic skill and expertise of  clinicians.

World Journal of  Gastroenterology (WJG) is now indexed in Current Contents®/Clinical Medicine, 
Science Citation Index Expanded (also known as SciSearch®), Journal Citation Reports®, Index 
Medicus, MEDLINE, PubMed, PubMed Central and Directory of  Open Access Journals. The 
2017 edition of  Journal Citation Reports® cites the 2016 impact factor for WJG as 3.365 (5-year 
impact factor: 3.176), ranking WJG as 29th among 79 journals in gastroenterology and hepatol-
ogy (quartile in category Q2). 

I-IX	  Editorial Board

ABOUT COVER

INDEXING/ABSTRACTING

AIMS AND SCOPE

FLYLEAF

III June 28, 2017|Volume 23|Issue 24|WJG|www.wjgnet.com



Jaime Pereira Rodrigues, Rolando Pinho, Joana Silva, Ana 
Ponte, Mafalda Sousa, João Carlos Silva, João Carvalho, 
Department of Gastroenterology, Centro Hospitalar Vila Nova 
de Gaia/Espinho, Rua Conceição Fernandes, Vila Nova de Gaia, 
Porto 4434-502, Portugal
 
Author contributions: Rodrigues JP designed the study, 
performed the research, analyzed the data and wrote the paper; 
Pinho R designed the study, performed the research, analyzed 
the data and wrote the paper; Silva J performed the research and 
analyzed the data; Ponte A performed the research and analyzed 
the data; Sousa M performed the research and analyzed the data; 
Silva JC performed the research and analyzed the data; Carvalho 
J performed the research and analyzed the data.
 
Institutional review board statement: The study was reviewed 
and approved by the review board of Centro Hospitalar de Vila 
Nova de Gaia/Espinho.

Informed consent statement: All study participants, or their 
legal guardian, provided informed written consent prior to study 
enrollment.

Conflict-of-interest statement: The authors declare no conflict 
of interest for this article.

Data sharing statement: No additional data are available.
 
Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Jaime Pereira Rodrigues, MD, Depart
ment of Gastroenterology, Centro Hospitalar Vila Nova de Gaia/
Espinho, Rua Conceição Fernandes, Vila Nova de Gaia, Porto 

4434-502, Portugal. jaimepereirarodrigues@gmail.com
Telephone: +351-914089521
Fax: +351-227868369

Received: Janaruy 27, 2017
Peer-review started: February 4, 2017
First decision: March 20, 2017
Revised: April 13, 2017
Accepted: June 1, 2017  
Article in press: June 1, 2017
Published online: June 28, 2017

Abstract
AIM
To evaluate the adequacy of the study of iron deficiency 
anemia (IDA) in real life practice prior to referral to a 
gastroenterology department for small bowel evaluation.

METHODS
All consecutive patients referred to a gastroenterology 
department for small bowel investigation due to iron 
deficiency anemia, between January 2013 and December 
2015 were included. Both patients referred from general 
practitioners or directly from different hospital departments 
were selected. Relevant clinical information regarding prior 
anemia workup was retrospectively collected from medical 
records. An appropriate pre-referral study was considered 
the execution of esophagogastroduodenoscopy (EGD) with 
Helicobacter pylori  (H. pylori ) investigation, colonoscopy 
with quality standards (recent, total and with adequate 
preparation) and celiac disease (CD) screening (through 
serologic testing and/or histopathological investigation).

RESULTS
A total of 77 patients (58.4% female, mean age 67.1 
± 16.7 years) were included. Most (53.2%) patients 
were referred from general practitioners, 41.6% from 
other hospital specialties and 5.2% directly from the 

Submit a Manuscript: http://www.f6publishing.com

DOI: 10.3748/wjg.v23.i24.4444

4444 June 28, 2017|Volume 23|Issue 24|WJG|www.wjgnet.com

World J Gastroenterol  2017 June 28; 23(24): 4444-4453

 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

ORIGINAL ARTICLE

Appropriateness of the study of iron deficiency anemia prior 
to referral for small bowel evaluation at a tertiary center

Observational Study

Jaime Pereira Rodrigues, Rolando Pinho, Joana Silva, Ana Ponte, Mafalda Sousa, João Carlos Silva, 
João Carvalho



emergency department. The mean pre-referral hemoglobin 
concentration was 8.8 ± 2.0 g/dL and the majority of 
anemias had microcytic (71.4%) and hypochromic (72.7%) 
characteristics. 77.9% of patients presented with an 
incomplete pre-referral study: EGD in 97.4%, with H. pylori  
investigation in 58.3%, colonoscopy with quality criteria 
in 63.6%, and CD screening in 24.7%. Patients with an 
appropriate study at the time of referral were younger 
(48.7 ± 17.7 vs  72.3 ± 12.3 years, P  < 0.001). Small 
bowel evaluation was ultimately undertaken in 72.7% of 
patients, with a more frequent evaluation in patients with 
a quality colonoscopy at referral (78.6% vs  23.8%); P  < 
0.001 (OR = 11.7, 95%CI: 3.6-38.6). The most common 
diagnosis regarded as the likely cause of IDA was small 
bowel angioectasia (18.2%) but additional causes were 
also found in the upper and lower gastrointestinal tracts 
of near 20% of patients. Small bowel studies detected 
previously unknown non-small bowel findings in 7.7% of 
patients.

CONCLUSION
The study of anemia prior to referral to gastroenterology 
department is unsatisfactory. Only approximately a quarter 
of patients presented with an appropriate study.

Key words: Iron deficiency anemia; Colonoscopy; Celiac 
disease; Esophagogastroduodenoscopy; Helicobacter 
pylori ; Small bowel

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Iron deficiency anemia is a common cause 
of referral to gastroenterologists. This study aimed to 
evaluate the adequacy of iron deficiency anemia workup 
prior to referral to a gastroenterology department for small 
bowel evaluation. Most patients (77.9%) presented an 
incomplete pre-referral study. On 27.3% of patients it was 
even decided not to proceed with small bowel evaluation. 
In fact, nearly 20% of patients revealed positive findings 
in the upper and/or lower GI tracts. Better communication 
and definition of referral protocols between the different 
specialties are required to enable patients to be promptly 
and correctly managed.

Rodrigues JP, Pinho R, Silva J, Ponte A, Sousa M, Silva JC, 
Carvalho J. Appropriateness of the study of iron deficiency 
anemia prior to referral for small bowel evaluation at a tertiary 
center. World J Gastroenterol 2017; 23(24): 4444-4453  Available 
from: URL: http://www.wjgnet.com/1007-9327/full/v23/
i24/4444.htm  DOI: http://dx.doi.org/10.3748/wjg.v23.i24.4444

INTRODUCTION
Anemia may present multiple causes, being iron 
deficiency the most significant contributor, which is 
responsible for approximately 50% of anemia cases[1]. 
Iron deficiency anemia (IDA) represents a major public 

health problem and is a common cause of referral to 
gastroenterologists (4%-13% of referrals)[2,3]. In the 
developed world it occurs in 2%-5% of adult men and 
post-menopausal women and in 5%-12% of otherwise 
healthy premenopausal women[2,4].

In developed countries menstrual blood loss is 
the most common cause of IDA in premenopausal 
women, while blood loss from the gastrointestinal (GI) 
tract is the most common cause in adult men and 
postmenopausal women[5-7]. Altogether, most IDA are 
a direct consequence of occult GI blood loss, mostly 
from the upper and lower GI tract, and malabsorption 
conditions, namely celiac disease (CD)[2,3,5,6]. On the 
other hand, non-GI blood loss can be the source of IDA 
in up to one third of cases[2]. There is little consensus 
as to the level of anemia that requires investigation, 
however it is recommended that any level of anemia 
should be investigated in the presence of iron 
deficiency[2]. Gastroenterologists should make part 
of IDA investigation, primarily through exclusion of 
blood losses from the upper and lower GI tracts and 
subsequently of small bowel (SB) blood losses.

Published guidelines for evaluation and management 
of IDA state that it is advisable that in patients referred 
for SB evaluation, a complete work-up be perfor
med, including: a complete medical history (including 
gynecological history in premenopausal females); 
esophagogastroduodenoscopy (EGD) with gastric 
biopsies to rule out Helicobacter pilory (H. pilory) 
infection; exclusion of CD (through serological and/or 
histopathological investigation); ileocolonoscopy; and, 
perhaps, hematological evaluation[8]. In fact, additionally 
to blood loss investigation, all patients with IDA should 
be screened for CD[2,9,10]. In asymptomatic patients with 
IDA, the prevalence of CD was found to range from 2.3% 
to 5.0%, whereas it ranged from 10.3% to 15% in 
symptomatic ones[11,12]. Patients with unexplained IDA 
despite an appropriate evaluation should also be tested 
for H. pilory infection. The association of H. pilory with 
unexplained IDA has been conclusively proven in adult 
and pediatric populations[13,14].

Even when these examinations are carefully per
formed, no definitive diagnosis is reached in up to 
30% of patients with IDA who are the most likely 
candidates for SB evaluation[2,6]. However, taking into 
account that only a small percentage (5%-10%) of all 
sources of GI bleeding is attributed to SB sources[8,15,16] 
international guidelines recommend that investigation 
of the SB is generally indicated only for recurrent or 
refractory and/or transfusion-dependent IDA[2,17].

Because of its excellent safety profile, patient 
tolerability, and potential for complete enteroscopy, 
small bowel capsule endoscopy is recommended 
as the first-line examination when SB evaluation is 
indicated[8,18-20]. Pooling together all studies focusing 
on IDA[21-29] the overall diagnostic yield of capsule 
endoscopy (CE) in IDA patients is 53% (95%CI: 
41%-65%)[8]. However, several authors have reported 
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a significant incidence of lesions detected by SB studies 
that were within the reach of conventional endoscopy, 
inclusively mucosal abnormalities indicative of 
CD[22,23,25,26,30-34]. Indeed, after positive CE, up to 30% 
of patients have been managed by repeating EGD or 
colonoscopy, an indicator that CE was unnecessarily 
performed.

These data highlight the importance of a thorough 
medical history investigation, well performed standard 
endoscopies, as well as the exclusion of other common 
causes of IDA. The latter permits identification of specific 
patient subgroups in which SB studies have the greatest 
utility, ensuring appropriate use of these resources. This 
approach will lead to planning of therapeutic endoscopic 
procedures, with increased patient convenience, 
reduced costs and perhaps improved patient outcomes 
through shortened diagnostic evaluation. The aim of 
this study was to evaluate the adequacy of IDA study 
in real life practice before referral to a gastroenterology 
department for SB investigation.

MATERIALS AND METHODS
Patients and study design 
All consecutive patients referred to our gastro
enterology department for SB investigation due to 
IDA, between January 2013 and December 2016, 
were included. Both patients referred from general 
practitioners or directly from different hospital 
departments were selected. 

Relevant clinical information was retrospectively 
collected from medical records, including demographic 
characteristics, analytical data (Hemoglobin [Hg] 
concentration, red blood cell indices, reticulocyte 
count, iron metabolism tests and vitamin B12, folic 
acid and C-reactive protein assays), peripheral blood 

smear, endoscopic studies reports including H. pilory 
investigation, CD screening (through serologic testing 
and/or histopathological investigation), labelled red 
cell scintigraphy and Gynecology evaluation of female 
patients younger than 40 years.

An appropriate pre-referral IDA study, the main 
composite study outcome, was defined by the execution 
of: EGD with H. pilory investigation, colonoscopy 
with quality standards and CD screening (through 
serologic testing and/or histopathological investigation). 
A colonoscopy with quality criteria was defined as 
complete (with cecal intubation), with reasonable or 
good intestinal preparation, and performed recently (in 
the last year before referral). 

Patient’s subsequent management was based on 
clinical criteria, at clinician’s discretion. Follow-up data 
regarding further anemia studies post referraland 
diagnoses regarded as the likely causes of IDA were 
both recorded. Patients with no follow-up data were 
excluded from the study.

Statistical analysis
Statistical analysis was performed using the IBM® 
SPSS® Statistics software (SPSS Inc., Chicago), ver
sion 23.0.

Categorical variables are presented as frequencies 
and percentages while continuous variables are 
presented as mean ± SD for variables with normal 
distributions, or medians and interquartile ranges for 
variables with skewed distributions. Normal distribution 
of the data was tested with Kolmogorov-Smirnov and 
Shapiro-Wilk tests or through analysis of skewness and 
kurtosis (maximum tolerable values of skewness and 
kurtosis of 1). Categorical variables were compared 
using the χ2 test or Fisher’s Exact test, as appropriate, 
while continuous variables were compared using 
Student’s t-test for variables with normal distributions or 
non-parametric tests (Mann-Whitney) for variables with 
skewed distributions. Odds ratios (OR) with a 95%CI 
are also presented. 

All reported P values are two-tailed, with a P value 
of 0.05 indicating statistical significance. 

RESULTS
Patient’s characterization 
A total of 77 patients were referred due to IDA to our 
department between January 2013 and December 
2016. The mean age was 67.1 ± 16.7 years and 
58.4% (n = 45) were female (Table 1). 

Regarding referral, the majority of patients were 
referred from general practitioners (n = 41, 53.2%). 
The remaining patients were referred from multiple 
hospital departments (n = 32, 41.6%) or directly from 
the emergency department (n = 4, 5.2%). Referrals 
were most likely to come from Hematology (n = 13, 
16.9%), Internal Medicine (n = 6, 7.8%), Cardiology 
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Table 1  Clinical characteristics of patients referred to 
gastroenterology department for iron deficiency anemia study  
n  (%)

Characteristics Total (n  = 77)

Age, yr (mean ± SD) 67.1 ± 16.7
Female  45 (58.4)
Provenience 
   General Practice 41 (53.2)
   Hospital Specialties 32 (41.6)
   Hematology 13 (16.9)
   Internal Medicine 6 (7.8)
   Cardiology 5 (6.5)
   Nephrology 5 (6.5)
   Pneumology 1 (1.3)
   General Surgery 1 (1.3)
   Cardiothoracic Surgery 1 (1.3)
   Emergency Department 4 (5.2)
Hemoglobin, g/dL (mean ± SD) 8.8 ± 2.0
Microcytosis 55 (71.4)
Hypochromia 56 (72.7)

IDA: Iron deficiency anemia.
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(n = 33) C-reactive protein measurement, 35.1% (n = 
27) vitamin B12 and folic acid assays, 29.9% (n = 23) 
reticulocyte count, and none (0.0%) of patients had a 
peripheral blood smear. Moreover, 20.0% (n = 14) had 
ileoscopy as part of their lower gastrointestinal tract 
endoscopic examination and 50.0% (n = 3) of female 
patients younger than 40 years were evaluated by 
Gynecology before referral. Lastly, 3 patients (3.9%) 
had already performed CE and 5 patients (6.5%) 
labelled red cell scintigraphy at the time of the first 
gastroenterology appointment.

Factors associated with an appropriate pre-referral 
study
On univariate analysis, there was an association 
between an appropriate study at the time of referral 
and lower age (48.7 ± 17.7 vs 72.3 ± 12.3 years, 
P < 0.001) (Table 3). Nonetheless, there was no 
difference between the appropriate and incomplete 
study groups regarding gender (76.5 vs 53.3% 
female, P = 0.087), referral setting (41.2 vs 56.7 from 
general practitioners, P = 0.258) Hg concentration 
(9.0 ± 2.4 vs 8.7 ± 1.8 g/dL, P = 0.645) and red 
blood cell indices (76.5 vs 70.0 with microcytosis, P 
= 0.750; 76.5 vs 71.7 with hypochromia, P = 0.640) 
respectively. Additionally, there was a significant 
statistical association between the group of female 
patients younger than 40 years and an appropriate 
study (100% vs 15.5% on the remaining population), 
P < 0.001.

Evaluation after referral
After adequate clinical and analytical evaluation at the 
gastroenterology department, 11 (14.3%) patients 
were submitted to EGD (2 of which have never done it 
before), and 18 (23.4%) to ileocolonoscopy (5 of them 
also for the first time), as their initially examinations. 
Patients without previous CD investigation underwent 
CD screening either through EGD with biopsies or 
serological testing.

Globally, on 27.3% (n = 21) patients a decision 
not to proceed with small bowel evaluation was 
undertaken (Table 4); this subgroup includes patients 

(n = 5, 6.5%) and Nephrology (n = 5, 6.5%) 
departments (Table 1). 

The mean Hg concentration before the first 
gastroenterology appointment was 8.8 ± 2.0 g/dL 
(Table 1). Most patients had laboratory signs of 
microcytosis (n = 55, 71.4%) and hypochromia (n = 
56, 72.7%). 

Pre-referral study
Concerning our main objective, the evaluation of 
anemia before referral to our department, 77.9% 
(n = 60) of patients presented with an incomplete 
study (Table 2). Specifically, almost all patients (n = 
75, 97.4%) were submitted do EGD, with H. pilory 
investigation in only 58.3% (n = 35). Colonoscopy 
with quality standards had been performed in 63.6% 
(n = 49); on the other hand 7.8% (n = 6) had never 
performed a colonoscopy, 19.2% (n = 15) had a 
colonoscopy with an intestinal preparation deemed 
as insufficient, 6.5% (n = 5) had an incomplete 
examination and 2.6% (n = 2) had a non-recent 
colonoscopy. Finally, CD investigation was previously 
undertook in only 24.7% (n = 19) patients, in 13.0% 
(n = 10) through serologic testing, in 9.1% (n = 7) 
through histopathologic examination of duodenal 
biopsies, and on 2.6% (n = 2) through both methods.

Additional anemia work-up studies not considered 
crucial before gastroenterology referral were also 
evaluated (Table 2). In our sample, 89.6% (n = 69) 
performed iron metabolism tests (including both 
transferrin saturation and ferritin evaluation), 42.9% 

Table 2  Pre-referral study

Procedures n  (%)

Appropriate pre-referral study 17 (22.1)
   EGD 75 (97.4)
   H. pylori investigation 35 (58.3)
   Colonoscopy 71 (92.2)
      With quality standards 49 (63.6)
      Without quality standards 22 (28.6)
         Insufficient intestinal preparation 15 (19.2)
         Incomplete 5 (6.5)
         Non-recent    2 (2.6%)
   Celiac Disease screening 19 (24.7)
      Serologic testing 10 (13.0)
      Duodenal histopathological investigation 7 (9.1)
      Both 2 (2.6)
Additional pre-referral study
   Iron metabolism tests 69 (89.6)
   C-reactive protein 33 (42.9)
   Vitamin B12 27 (35.1)
   Folic Acid 27 (35.1)
   Reticulocyte count 23 (29.9)
   Peripheral blood smear 0 (0.0)
   Ileoscopy 14 (20.0)
   Gynecology evaluation1   3 (50.0)
   Capsule endoscopy 3 (3.9)
   Labelled red cell scintigraphy 5 (6.5)

1Including only female patients younger than 40 years. EGD: Esophagogas
troduodenoscopy; H. pylori: Helicobacter pylori.

Table 3  Univariate analysis of factors associated with the 
appropriateness of pre-referral evaluation  n  (%)

Characteristics Appropriate Incomplete P  value1

(n  = 17, 
22.1%)

(n  = 60, 
77.9%)

Age, years (mean ± SD) 48.7 ± 17.7 72.3 ± 12.3 < 0.001
Female, 13 (76.5) 32 (53.3)    0.087
General Practice referral   7 (41.2) 34 (56.7)    0.258
Hemoglobin, g/dL (mean ± SD) 9.0 ± 2.4 8.7 ± 1.8    0.645
Microcytosis 13 (76.5) 42 (70.0)    0.750
Hypochromia 13 (76.5) 43 (71.7)    0.640
Female, < 40 yr  6 (100) 0 (0.0) < 0.001

1Student’s t-test, Mann-Whitney U test, Fisher’s exact test or the χ 2 test, as 
appropriate; P value of 0.05 indicating statistical significance. 
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that underwent EGD and/or colonoscopy (n = 9, 
11.7%) without requiring subsequent SB studies and 
12 (15.6%) patients that were eventually discharged 
after an eventful follow-up, without additional work-up 
requirement.

On the other hand, SB evaluation was undertaken 
in 72.7% (n = 56) of patients. SB studies included a 
different combination of CE (n = 53, 68.8%), device-
assisted enteroscopy (n = 7, 9.1%), CT-enterography 
(n = 7, 9.1%), MRI-enterography (n = 4, 5.2%) and 
Meckel’s scan (n = 4, 5.2%). Four patients eventually 
didn’t complete the small-bowel study: 2 of them 
refused CE, 1 suffered an ischemic stroke and a 
decision not to proceed to CE due to severe functional 
limitation was made, and another patient refused 
device-assisted enteroscopy.

Factors associated with a decision to proceed to small 
bowel evaluation
The proportion of patients with an appropriate study 
at referral did not differ significantly between patients 

with subsequent SB evaluation (26.8%) and without 
subsequent SB evaluation (9.5%); P = 0.104 (Table 5). 
Specifying each of the components of the composite 
endpoint, there was also no difference between the 
group of patients that had their SB evaluated and the 
group without SB evaluation regarding EGD at referral 
(100% vs 90.5%); P = 0.072. On the other hand, 
significantly more patients with further SB evaluation 
had a quality colonoscopy at referral (78.6%) than 
patients without further SB evaluation (23.8%); P < 
0.001 (OR = 11.7; 95%CI: 3.6-38.6). Finally, there 
was a trend towards significance in the association 
between CD investigation prior to referral and 
subsequent small bowel studies (30.4% vs 9.5%); P = 
0.059. Conversely, there was no association between 
age, gender, referral setting, Hg concentration, red 
blood cell indices and the subgroup of female patients 
younger than 40 years and the necessity of small 
bowel study; P > 0.05.

Final diagnosis 
After adequate follow-up and study, the diagnoses 
regarded as the likely cause of IDA, either in the 
SB or in the remaining GI tract, where: small bowel 
angioectasia (n = 14, 18.2%), inflammatory bowel 
disease (n = 4, 5.2%), colon angioectasia (n = 4, 
5.2%), gastric angioectasia (n = 3, 3.9%), gastric 
polyp (n = 2, 2.6%), nonsteroidal anti-inflammatory 
drugs (NSAIDs) enteropathy (n = 2, 2.6%), small 
bowel neoplasia (n = 2, 2.6%), unspecified enteritis 
(n = 2, 2.6%), coloretal cancer (n = 2, 2.6%), gastric 
antrum vascular ectasia (GAVE) (n = 1, 1.3%), erosive 
gastritis (n = 1, 1.3%), small bowel Dieulafoy’s lesion 
(n = 1, 1.3%), small bowel inflammatory polyp (n = 1, 
1.3%) and colonic polyp (n = 1, 1.3%). In conclusion, 
positive findings were found in the upper GI tract in 
9.1% (n = 7) of patients, mid GI tract in 33.8% (n = 
26) and lower GI tract in 9.1% (n = 7) (Table 6).

In 50.0% (n = 26) of patients that ultimately 
underwent SB investigation (n = 52, 67.5%), positive 
findings were identified. There was no association 
between positive SB findings and age, gender, referral 
setting, Hg concentration, red blood cell indices and 
the subgroup of female patients younger than 40 years 
and the appropriateness of study at referral; P > 0.05.

Additionally, SB studies detected previously un
known non-SB findings in 7.7% (n = 4) of patients, 
namely erosive gastritis (n = 1), gastric polyp (n = 1), 
gastric angioectasia (n = 1) and colon angioectasia 
(n = 1), despite thorough clinical, analytical and 
endoscopic screening before CE at the Gastroenterology 
department.

DISCUSSION
In developed countries, 5%-11% of women and 
1%-4% of men are iron deficient and approximately 
5% of women and 2% of men have IDA[4]. It is a 

 Table 4  Evaluation after referral  n  (%)

Procedures n  (%)

In patients with further small bowel evaluation 56 (72.7)
   EGD 4 (5.2)
   Ileocolonoscopy   9 (11.7)
   Capsule endoscopy 53 (68.8)
   Device-assisted enteroscopy 7 (9.1)
   CT-enterography 7 (9.1)
   MRI-enterography 4 (5.2)
   Meckel’s scan 4 (5.2)
In patients without further small bowel evaluation 21 (27.3)
   EGD 7 (9.1)
   Ileocolonoscopy   9 (11.7)

EGD: Esophagogastroduodenoscopy; CT: Computed tomography; MRI: 
Magnetic resonance imaging.

Table 5  Univariate analysis of factors associated with the 
decision to proceed to small bowel evaluation  n  (%)

Characteristics SB 
evaluated

SB not 
evaluated

P  value1

(n  = 56, 
72.7%)

(n  = 21, 
27.3%)

Age, yr (mean ± SD) 65.0 ± 17.3 72.6 ± 14.2    0.077
Female 35 (62.5) 10 (47.6)    0.238
General Practice referral 27 (48.2) 14 (66.7)    0.148
Hemoglobin, g/dL (mean ± SD) 8.7 ± 2.1 9.2 ± 1.6    0.299
Microcytosis 40 (71.4) 15 (71.4)    0.933
Hypochromia 39 (69.6) 17 (81.0)    0.510
Female, < 40 yr 6 (100) 0 (0.0)    0.118
Appropriate study at referral 15 (26.8) 2 (9.5)    0.104
   EGD 56 (100) 19 (90.5)    0.072
   Quality colonoscopy 44 (78.6)   5 (23.8) < 0.001
   Celiac Disease screening 17 (30.4) 2 (9.5)    0.059

1Student’s t-test, Mann-Whitney U test, Fisher’s exact test or the χ 2 test, as 
appropriate; P value of 0.05 indicating statistical significance. SB: Small 
bowel; SD: Standard deviation; EGD: Esophagogastroduodenoscopy.
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frequent condition and a common motive for referral 
to gastroenterologists. Taking this into account, this 
survey audited investigations and diagnoses in patients 
with IDA referred to a gastroenterology department 
for SB evaluation.

Upper and lower gastrointestinal endoscopies are 
the cornerstone of the investigation of IDA, identifying 
the cause of IDA in 60%-80% of patients[2,22]. In the 
studied population, almost every patient (97.4%) 
was submitted to EGD, which attests the importance 
of upper GI endoscopy and its ease of access; also, 
92.2% of patients underwent at least one colonoscopy, 
however only approximately two thirds of them were 
submitted to a colonoscopy with quality standards, 
a figure than can seriously hamper adequate patient 
follow-up.

Beside endoscopic studies, CD screening should 
make part of the initial IDA investigation[2,9,10]. Although 
pretest probability of CD in IDA alone is relatively low 
(5%), IDA is commonly reported in patients with CD, 
even if asymptomatic[2]. The diagnosis is based in 
serological testing and duodenal biopsies, two easily 
accessible methods, so European guidelines strongly 
suggest that CE must be reserved only for cases of 
equivocal CD diagnosis[8]. In this study population, 
only approximately one quarter (24.7%) of patients 
undertook CD investigation before referral, which may 
be a sign of lack of awareness for CD as a cause of 
IDA. Hp infection is another frequent cause of IDA, 
mainly in adult patients with iron refractoriness or iron 
dependency in whom other causes of IDA have been 
previously ruled out[13,14]. H. pilory colonization may 
impair iron uptake and increase iron loss, potentially 
leading to iron deficiency[35] so guidelines on the 
management of IDA recommend eradication of H. 

pilory, when present[2,14]. Recent meta-analyses have 
shown that H. pilory eradication enhances response to 
iron therapy and increases hemoglobin levels[36,37]. In 
spite of solid scientific evidence supporting H. pilory 
eradication and ease of access, only 58.3% of patients 
underwent H. pilory testing in the studied population. 
Regarding red blood cell characterization, both 
microcytosis and hypochromia are sensitive indicators 
of iron deficiency in the absence of chronic disease, 
hemoglobinopathy or coexistent vitamin B12 or folate 
deficiency[2,38] and can also be important aids in anemia 
study - most studied patients had microcytosis and/or 
hypochromia, which corroborates iron deficiency as the 
anemia cause. Finally, despite that the most common 
IDA cause in premenopausal women is menstrual 
blood losses, only 50.0% of female patients younger 
than 40 years were evaluated by Gynecology before 
referral to gastroenterology appointment. The main 
factor associated with an appropriate pre-referral study 
was a lower age of patients, which may be indicative 
of a more assertive demand by the physician for the 
cause of anemia in this age group, as well as a greater 
interest by each patient in understanding its cause. 

When initial IDA investigation is negative, pa
tients should be given a trial of iron replacement, 
and submitted to second-line investigations only if 
they show an inadequate response to iron therapy, 
especially if transfusion-dependent[2,8]. Taking this 
into account, approximately on a quarter of referred 
patients a decision not to proceed with small bowel 
evaluation was made. Although the proportion of 
patients with an appropriate study at referral did not 
differ between patients with subsequent and without 
subsequent SB evaluation, more patients with a 
colonoscopy with quality criteria at referral had their 
SB evaluated.

The development and implementation of CE has 
opened up a new frontier in the field of SB inves
tigation. CE is a non-invasive method that allows the 
evaluation of the entire small bowel. The diagnostic 
yield of CE in IDA patients is about 47%-66%[39], 
though subsequent retrospective studies have re
ported relatively low rates of positive CE findings in 
26%-44% of patients with IDA[25,28,30,40]. The diagnostic 
yield of CE in the setting of IDA without any evidence 
of overt bleeding has been questioned[41]. It is known 
that studies applying strict criteria to CE tend to have 
a higher diagnostic yield[21,22] clinically relevant findings 
on CE are less likely in menorrhagic females[25]; in 
order to improve CE diagnostic yield, even though the 
existing evidence is controverse, it is also important to 
optimize SB preparation[42]. 

In addition, although one study suggested a higher 
rate of resolution of anemia in patients with positive 
CE (100% vs 68%, P = 0.027)[27], other studies have 
shown no improvement in anemia and rebleeding 
rates, irrespective of CE findings[23,26,43]. A recent 
consensus group concluded that CE has a moderate 

Table 6  Diagnoses regarded as the likely causes of iron deficiency 
anemia

Diagnoses n  (%)

Upper GI tract 7 (9.1)
   Gastric angioectasia(s)1 3 (3.9)
   Gastric polyp(s)1 2 (2.6)
   GAVE 1 (1.3)
   Erosive gastritis1 1 (1.3)
Small bowel 26 (33.8)
   Angioectasia(s) 14 (18.2)
   Crohn’s disease 4 (5.2)
   NSAIDs enteropathy 2 (2.6)
   Neoplasia 2 (2.6)
   Unspecified enteritis 2 (2.6)
   Dieulafoy’s lesion 1 (1.3)
   Inflammatory polyp 1 (1.3)
Lower GI tract 7 (9.1)
   Angioectasia(s)1 4 (5.2)
   Coloretal cancer 2 (2.6)
   Polyp 1 (1.3)

1Non-small bowel findings detected on SB studies. IDA: Iron deficiency 
anemia; GI: Gastrointestinal; GAVE: Gastric antrum vascular ectasia; 
NSAID: Nonsteroidal anti-inflammatory drug.
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diagnostic yield in unselected patients with chronic 
IDA, although it is unlikely to change management 
or outcomes. It can be considered for some patients, 
including males or nonmenstruating females with more 
severe anemia (requiring blood transfusions, Hg level 
< 100 g/L), or those with persistent or recurrent IDA 
despite adequate iron replacement therapy[20].

CE has been shown to be significantly superior to 
push-enteroscopy and both conventional and cross-
sectional radiology, and to be as good as device-
assisted enteroscopy in evaluating and finding lesion(s) 
causing the bleeding[8,21]. In IDA, the diagnostic 
yield of push-enteroscopy varies widely (range 
30%-70%, mean approximately 40%)[17,44-49] whereas 
the diagnostic yield of device-assisted enteroscopy 
appears comparable to that of CE[50-53] especially when 
a complete enteroscopy is achieved[54]. Accordingly, 
CE was the SB study most often pursued when a 
decision to evaluate small bowel was made (94.6%). 
The diagnostic yield of performed SB studies reached 
50.0%, a number in agreement with presented data 
from other studies. Additionally, in 50.0% of patients 
that ultimately underwent SB investigation (67.5%), 
positive findings were identified.

In these population, SB angioectasia (18.2%) 
was the most common final diagnosis, in accordance 
with previous evidence[55], followed by inflammatory 
bowel disease (5.2%). Despite that the main reason 
of referral of this patients was SB study, nearly 20% of 
final diagnoses were located in the upper and/or lower 
GI tracts, within the reach of conventional endoscopes. 
In accordance with this data, several authors have 
reported a significant incidence of lesions detected by 
SB studies within the reach of conventional endoscopy, 
including mucosal abnormalities indicative of CD. 
For example, in series of patients with suspected SB 
bleeding, suspected sources of bleeding were found 
within the reach of a standard EGD in 2.8% - 26% of 
patients[22,23,25,26,30-34,56-58]. In the series here presented, 
SB studies also detected previously unknown non-SB 
findings in 7.7% of patients, data which indicates that 
CE might had ben unnecessarily performed. 

It is evident that many definite lesions are missed 
during EGD and colonoscopy performed before SB 
studies. There are various possible explanations of 
why lesions can be missed. Occasionally, their size, 
location or intermittent bleeding precludes their proper 
visualization. A substandard colon preparation may 
impede visualization of all lesions. Failure to intubate the 
terminal ileum may hamper the discovery of terminal 
ileum lesions or blood. Also, some lesions can be missed, 
at least in part, because of operator’s inexperience. 
Missing these lesions may result in prolonged diagnostic 
evaluation, patient inconvenience and increased costs.

Considering the drawbacks of SB study, upper 
and lower GI tract endoscopies often are repeated 
before SB evaluation. Some authors consider that 
the endoscopy work-up before CE should always 

include two EGDs[59] but, unfortunately, there is a 
lack of studies evaluating the cost-effectiveness of 
this systematic second-look endoscopy before SB 
exploration in IDA patients. Therefore, at the present 
time, the decision to perform a second-look endoscopy 
before SB exploration should be taken on a case-
by-case basis[8]. Data regarding the diagnostic yield 
associated with repeat upper examinations shows 
diagnostic yields ranging from 3% to 60%[30-34,59,60]. 
Considering the studied population, 9 patients 
repeated EGD and 13 patients repeated colonoscopy 
after referral, and eventually most of them did not 
get further small bowel evaluation, which clearly 
demonstrates de importance of a quality pre-SB 
evaluation study. 

A fact that cannot be overlooked is that endoscopists 
performing outsourced EGDs and colonoscopies 
may have a role in improving pre-referral studies. 
Endoscopists and facilities performing outsourced 
endoscopies should be encouraged to perform biopsies 
for Hp and celiac disease screening in the setting of 
IDA and ensure that the bowel preparation meets 
quality standards. In the case of an inadequate bowel 
preparation, the colonoscopy report should mention 
the need of a second colonoscopy with an adequate 
bowel preparation. This improved adherence to IDA 
management guidelines by gastroenterologists could 
somewhat optimize the referral of IDA patients to 
tertiary centers.

The present study has some limitations. It is a 
retrospective study of a referral population and the 
number of enrolled patients is relatively small. However, 
it is noteworthy that this is a real life study, reflecting 
real life practice, as opposed to previous papers on the 
topic. In conclusion, the study of anemia prior to referral 
to gastroenterology department is unsatisfactory. 
Given that only an adequate study before CE permits 
identification of specific patient subgroups in which 
SB studies have the greatest utility and ensures 
appropriate use of this resources, better communication 
and definition of referral protocols between the different 
specialties are required to enable patients to be 
promptly and correctly managed.

COMMENTS
Background
Iron deficiency anemia (IDA) is a common cause of referral to gastro­
enterologists (4%-13% of referrals). Most IDA result from occult gastro­
enterologists (GI) blood loss, mostly from the upper and lower GI tract, and 
malabsorption conditions, however non-GI causes can be the source of IDA 
in up to one third of cases. Guidelines for the management of IDA state that 
in patients referred for small bowel (SB) evaluation, a complete work-up are 
performed, including a complete medical history, esophagogastroduodenoscopy 
with gastric biopsies, exclusion of celiac disease and ileocolonoscopy.

Research frontiers
No report has yet addressed the appropriateness of IDA study before tertiary 
center referral, so the aim of this study was to evaluate, in real life practice, the 
adequacy of IDA study before referral for SB investigation.
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Innovations and breakthroughs
The results of this study show that the majority (77.9%) of patients presented 
with an incomplete pre-referral study and small bowel evaluation had never 
been undertaken in more than a quarter of patients. The most common 
diagnosis regarded as the likely cause of IDA was small bowel angioectasia but 
additional causes were also found in the upper and lower gastrointestinal tracts 
of nearly 20% of patients. Specifically, small bowel studies detected previously 
unknown non-small bowel findings in 7.7% of patients. 

Applications
The study of anemia prior to referral to gastroenterology department is 
unsatisfactory. In order to achieve appropriate use of resources with increased 
patient convenience, reduced costs and perhaps improved patient outcomes, 
IDA study must be optimized with careful exclusion of its commonest causes. 
The definition of referral protocols between the different specialties may be 
required to enable patients to be promptly managed.

Terminology
IDA, as the name implies, is the type of anemia caused by a decreased in 
total iron body content, which occurs when iron deficiency is severe enough to 
diminish erythropoiesis.

Peer-review
It picks up a subject relevant for many specialties, mostly for gastroenterologists. 
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