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Upper and Lower Gastrointestinal Endoscopic 
Lesions in Patients with Unexplained Iron 
Deficiency Anaemia- A Cross-sectional Study

INTRODUCTION
Iron is an essential element for various functions of the body like 
cellular growth, differentiation, oxygen binding, enzymatic reactions, 
immune functions and cognitive functions. So, deficiency of iron 
either due to physiological or pathological reasons can affect mental 
and physical growth resulting in decreased quality of life.

More than half of the total anaemia cases (two billion) in the world 
are due to iron deficiency as per the World Health Organisation 
(WHO) [1]. Anaemia occurs in late stages of iron deficiency and 
thus, on estimation the prevalence of iron deficient state is 2.5 
times more than IDA [2,3]. The prevalence of IDA in developing 
countries is 42% in women of child-bearing age (15-59 years), 45% 
in geriatric population (above 60 years) and 30% in adult males [1]. 
Iron deficiency causes substantial physical productivity losses in 
population [2].

Occult Gastrointestinal (GI) bleeding is a common cause of IDA. 
Recent evidence suggests that most of patients with IDA have a 
significant GI tract pathological lesion [4]. The evaluation of patients 
with unexplained IDA and without any obvious bleeding should include 
the GI tract. American gastroenterological association recommends 
bidirectional endoscopy, i.e., both oesophagogastroduodenoscopy 
and colonoscopy [5].

In population above 50 years of age, screening of the upper and the 
lower GI tract is advised, regardless the presence of anaemia [6]. A 
study on 100 patients from southern India found that GI lesions were 
present in nearly 3/4th of the patients (73.3%) [7]. A recent study by 
Kumar A et al., in a north eastern Indian Hospital found that a total 
of 51.78% patients had lesions on upper GI endoscopy responsible 
for IDA and 36.67% patients had lesions on colonoscopy causing 
IDA [8]. Both the studies concluded that bidirectional GI endoscopy 
is an important investigation to be done in all the patient with IDA 
especially elderly.

Patients with IDA have a high prevalence of malignant lesions of 
the GI tract and therefore, it has been suggested that bidirectional 
endoscopy in unexplained IDA patients will lead to early diagnosis 
and better outcomes in GI tract cancers [9]. Also, in developing 
countries where medical resources are limited, often the GI 
endoscopy provides the diagnosis and cause of IDA thus, avoiding 
invasive investigations like bone marrow biopsies. Nowadays, with 
advanced options for local oral anaesthesia and light sedation 
during the bidirectional GI endoscopies, patients readily undergo the 
procedures which have become relatively painless and less invasive.

The current study was done with the aim to determine the GI causes 
of iron deficiency by doing both upper and lower GI endoscopies 
with biopsies.
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ABSTRACT
Introduction: Anaemia, due to iron deficiency, is very common 
in India. In many cases, the underlying cause of iron deficiency 
remains unknown even after detailed laboratory investigations. 
It is often due to malabsorption of iron from the gut and occult 
blood loss from the Gastrointestinal (GI) tract. Bidirectional GI 
endoscopy can help in finding these causes.

Aim: To study the upper and lower GI endoscopic lesions in 
patients with unexplained Iron Deficiency Anaemia (IDA).

Materials and Methods: This was a cross-sectional observational 
study, conducted on 75 patients with unexplained IDA in Dr. DY 
Patil Medical College and Hospital, Pune, Maharashtra, India, 
between June 2019 to June 2020. Patients above the age of 18 
years and with Haemoglobin (Hb) of less than 13 g/dL (males) 
and less than 12 g/dL (females) underwent upper GI endoscopy 
and colonoscopy with biopsies, after ethics committee 
approval and informed consent. Complete haemogram with 
blood indices, iron studies and faecal Occult Blood Test (OBT) 
were conducted for all the patients. The patients were divided 
into Group A, those with upper/lower GI endoscopy lesions 
thought to be responsible for IDA and Group B, those without 
GI endoscopic lesions. Statistical analysis was performed 
using IBM, Statistical Package for the Social Sciences (SPSS), 

version 21.0 and statistical tests (Chi-square test, Student’s 
t-test and multivariate logistic regression analysis, with 95% 
Confidence Interval (CI) and p-value <0.05 was taken as 
significant) were used when required. 

Results: There were 44 females and 31 males in the study, 
with the age range of 20-81 years. The mean age of patients 
in Group A (n=44) was 58.57±11.68 years and Group B (n=31) 
was 49.68±14.45 years. On multivariate analysis, advance age, 
history of weight loss and faecal occult blood were statistically 
significantly associated with the presence of GI endoscopic 
lesions responsible for IDA (p-value<0.05). Maximum lesions 
responsible for IDA were found in stomach (48%), erosive 
and inflammatory lesions causing IDA were more common in 
upper GI tract. Peptic ulcers were found in 12% cases. The GI 
malignancies were found in 14.66% subjects. Colorectal cancers 
(8%) were more common than upper GI cancers (6.66%).

Conclusion: In patients with IDA, erosive oesophagitis and 
haemorrhagic gastritis were commonly found followed by peptic 
ulcers and malignant GI lesions on bidirectional endoscopy. GI 
endoscopy is a very important tool to diagnose the cause of 
IDA. All patients with advanced age, history of weight loss and a 
positive faecal OBT should undergo bidirectional GI endoscopy 
routinely.
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were females (58.7%) and 31 were males (41.3%). Thirty out of 
thirty four females (88.2%) were postmenopausal and 11.8% 
were in the child-bearing age. A total of 33 patients had tobacco 
addiction alone. Both tobacco and alcohol addictions was present 
in 15 patients. History of weight loss was present in 58 cases 
(77.33%). Easy fatiguability and generalised weakness was found 
in 52 patients. Stool OBT was found to be positive in 44 out of 75 
cases (58.7%).

Among the two study groups, 44 (58.7%) cases belonged to 
Group A (had GI lesions responsible for IDA) and 31 (41.3%) 
cases belonged to Group B (no GI lesion responsible for IDA was 
detected on bidirectional endoscopy). [Table/Fig-1] shows various 
demographic and laboratory parameters in the two sub-groups.

MATERIALS AND METHODS
This cross-sectional observational study was conducted in a tertiary 
care Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, 
India, June 2019 to June 2020 after taking approval from 
Institutional Scientific and Ethics Committee (Letter Number: IESC/
PGS/2018/138).

Inclusion criteria: Total 365 patients, aged ≥18 years admitted 
in the medical wards were found to have IDA. The criteria used 
for diagnosis of iron deficiency were males with Hb <13 g/dL and 
females with Hb <12 g/dL and iron studies showing serum ferritin 
concentration ≤20 ng/mL for men and ≤10 ng/mL for women. 
After initial investigations, obvious causes for IDA, (like blood loss, 
malnutrition, anaemia of chronic diseases and pregnancy) were not 
found in 114 patients. Patients with active and identifiable source of 
blood loss (active GI loss, epistaxis, menorrhagia), chronic kidney 
and liver disease, pregnancy, active malignancy anywhere in the 
body, steroids and Non Specific Anti Inflammatory Drugs (NSAIDs) 
therapy within eight weeks prior to commencement of the study, 
coagulation and bleeding disorders were excluded from the study.

exclusion criteria: Out of 114 patients, 39 patients were excluded 
from study because seven patients had chronic kidney disease, 
six patients had liver disease, eight patients had history of NSAIDs 
intake, five patients had active GI blood loss, four patients were 
immunocompromised, four patients were pregnant, four patients 
had active malignancy and one patient had coagulation disorder. 
Thus, a total of 75 patients were studied after taking a written 
informed consent from them.

Study Procedure
A detailed clinical history and general physical examination was done. 
All the study subjects (n=75) underwent the following laboratory 
investigations i.e, complete haemogram with blood indices (Hb, total 
and differential leukocyte counts, Erythrocyte Sedimentation Rate, 
Platelet count, Red Blood cell count (RBC), Red Cell Distribution 
Width (RDW), Packed Cell Volume (PCV), Reticulocyte and Corrected 
Reticulocyte count, Mean Corpuscular Volume (MCV), Mean 
Corpuscular Haemoglobin (MCH), Mean Corpuscular Haemoglobin 
Concentration (MCHC), Iron studies (Serum Ferritin, Serum Iron, TIBC, 
percentage saturation of transferrin), stool examination for occult 
blood. All the patients underwent GI endoscopy after due consent, 
under local anaesthesia and minimal sedation, if required. Light 
source of Fujinon Epx-2200 and video gastroscope fujinon Model 
number- EG-250WR5 for Upper GI Endoscopy and Fujinon EC-530-
LS 11.5-mm×160-cm videoscope with 3.8-mm operating channel for 
Lower GI Endoscopy were used. Gross findings were noted. Biopsies 
were taken from oesophagus (lower 1/3rd), stomach (fundus, body 
and antrum), duodenum 2nd part (D2) and from the affected areas of 
colon during colonoscopy as and when required. The biopsy samples 
were sent for histopathological confirmation of diagnosis.

The patients were divided into two groups- Group A had those in 
which upper/lower GI endoscopy showed lesions responsible for 
IDA, group B had those without GI endoscopic lesions..

STATISTICAL ANALYSIS
Data were expressed as counts, percentage and/or mean±standard 
deviation. Statistical analysis was performed using IBM, SPSS, 
version 21.0. All tests were two tailed with 95% CI (confidence 
interval). Results were considered statistically significant if p-value 
was less than 0.05. Chi-square test, student’s t-test and multivariate 
logistic regression analysis were the tests used.

RESULTS
Maximum (36.7%) study subjects were in age group of 50-59 years. 
Mean age of study subjects were 54.86±13.53 years and the age 
range of study subjects was 20-81 years. A total of 44 subjects 

Parameters

gI lesions 
responsible 

for Ida found 
(group a, n=44) 

(Mean±Sd)

gI lesions 
not found 
(group B, 

n=31 
(Mean±Sd) p-value

Age (years) 58.57±11.68 49.68±14.45 0.011*

History of weight loss (n) 40 18 0.001*

Haemoglobin (g/dL) 7.5±1.8 7.8±1.4 0.573

Total leukocyte count (/µL) 6562.9±1671.6 7304.0±1657.2 0.095**

Red blood cell count 
(106/µL)

3.5±0.7 3.6±0.6 0.579**

Packed cell volume (%) 23.1±5.8 24.6±5.1 0.309**

Mean corpuscular 
volume (fL)

65.5±7.3 68.8±4.7 0.051**

Mean corpuscular 
haemoglobin (pgms)

21.3±3.3 21.8±2.3 0.473**

Mean corpuscular 
haemoglobin 
concentration (g/dL)

32.6±4.2 32.0±3.9 0.548**

Red cell distribution 
width (%)

19.8±2.8 19.1±2.7 0.33**

Corrected retic count (%) 0.9±0.5 1.0±0.4 0.508**

Faecal occult blood 
positive (n)

40/14 4/17 0.001*

Serum Iron (g/dL) 25.21±0.5 27.0±7.8 0.543**

Transferrin saturation (%) 0.3±1.5 0.1±0.01 0.402**

Serum ferritin (ng/dL) 9.2±5.0 10.4±4.9 0.331**

Total iron binding 
capacity (g/dL)

410.2±20.5 412.2±12.3 0.668**

[Table/Fig-1]: Demographic and laboratory parameters in the study subjects.
p-value <0.05 considered statistically significant; *is Chi-square test,**Student’s t-test

There was no statistically significant difference in mean value of 
biochemical parameters among two groups using t-test (p-value 
<0.05). Among demographic variables patient’s age, history of 
weight loss and faecal occult blood had statistically significant 
association with the presence of endoscopic GI lesions responsible 
for IDA based on using chi-square test (p-value <0.05).

Serum iron studies were compared between the two sub-groups 
using student’s t-test and there was no statistically significant 
difference in the mean values of serum iron, transferrin saturation, 
serum ferritin, and total iron binding capacity among both the groups 
(p-value>0.05). [Table/Fig-2] shows gross and Histopathological 
Examination (HPE) findings as seen during upper and lower GI 
endoscopies in the study subjects.

Erosive and haemorrhagic lesions of the upper GI tract and colitis 
in the lower GI tract were the most common gross findings during 
endoscopy [Table/Fig-2].

Maximum lesions responsible for IDA were found in stomach (n=37, 
49.3%), followed by oesophagus (n=33, 44%), and duodenum 
(n=25, 33.33%). Colonic lesions responsible for IDA were found in 
10.6% patients. Helicobacter Pylori was detected on histopathology 
of antral biopsy specimen in 24 patients (32%) cases.
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aimed to bridge this gap in research on Indian subjects in whom 
IDA is prevalent.

This study had more female subjects than males. Weight loss 
(77.33%) and easy fatiguability (69.33%) were the common 
symptoms at the presentation. Haemorrhagic and erosive gastritis 
(28%) was the common finding on upper GI endoscopy UGIE. 
Addiction to tobacco and alcohol which was present in nearly two 
thirds (64%) of the study subjects may have contributed to the 
inflammation of the gastric walls. Colonic inflammation was the 
common finding on colonoscopy (30.66%).

Out of 75 patients, in 44 (58.66%) patients the bidirectional GI 
endoscopy revealed the cause of IDA (Group A). Isolated upper GI 
lesions were found in 80%, isolated lower GI lesions in 13.3% and 
both upper and lower GI lesions in 6.6% cases. In a study by Niv E 
et al., bidirectional endoscopies and CT of abdomen detected the 
cause of IDA in 71% cases. Twenty-nine percent patients had upper 
GI lesions alone, 33% had lesions in lower GI tract alone and 6% 
had lesions both in upper as well as lower GI tract which explained 
their anaemia [10].

Patients belonging to Group A (n=44) had lower mean Hb, MCV 
and S. Ferritin levels. In a similar study by Majid S et al., bidirectional 
endoscopy revealed the cause of unexplained IDA in 51 out of 95 
patients and they too had lower mean Hb, MCV and S. Ferritin 
levels [11]. The findings were similar in a study by Nahon S et al., 
[12]. It can thus be inferred that GI lesions increase the severity of 
iron deficiency state in the body.

 Positive faecal OBT in patients with iron deficiency should prompt 
the treating physician to thoroughly investigate both the upper and 
lower GI tract as evidenced by the high rate of positive faecal OBT 
in cases with GI lesions (Group A 90.9% had positive Faecal OBT) 
in the current study. Study by Majid S et al., corroborate this finding 
[11]. Oesophagitis (25.4%) was the most common finding followed 
by Varices (6.7%), hiatus hernia (6.7%) and oesophageal mass 
lesions (2.7%) in this study. In other similar studies oesophagitis 
was found in 14% and 6.3% cases, respectively [10,11]. In a study 
done in Jaipur, India, 26% cases had oesophagitis and 4.67% had 
oesophageal varices [13].

The most common UGIE finding was haemorrhagic erosive gastritis 
(28%) which was similar to the findings of other European and an 
Indian study [10,11,13]. Common causes of erosive gastritis are 
NSAIDs abuse, alcoholism, stress induced erosions like in burns 
and portal hypertension [14]. Erosions in the stomach wall may 
bleed continually and contribute to the severity of IDA.

Inflammatory, ulcerative and malignant GI lesions were the most 
common UGIE findings in our study. These findings were similar to 
the results of many studies where GI endoscopic evaluation was 
done for IDA [10,15-18]. None of the patients had inflammatory 
bowel disease in this study on colonoscopy. Current study found 
colonic lesions responsible for IDA in nearly 8% cases. Zukerman 
G and Benitez conducted a study on 100 patients with occult GI 
bleed. They found that 6% cases had colorectal malignancy on 
colonoscopy [18]. In another study by Rockey DC et al., done on 
248 patients who underwent bidirectional endoscopy for positive 
faecal OBT, 13 patients (5.24%) had colon carcinoma [9]. In the 
present study, GI lesions responsible for IDA were most found in the 
stomach on endoscopy (45%) followed by the oesophagus (31.66%). 
Both upper and lower GI lesions were present together in 5 cases 
(6.66%). In a study on total 95 patients by Majid S et al., GI lesions 
responsible for IDA were found in total 52.6% cases. Lesions were 
most found in stomach (22.5%) followed by oesophagus (10.5%) 
and colon (10.5%). Both upper and lower GI lesions were present 
in 1.1% cases. Endoscopic lesions were predominantly in upper GI 
tract [11]. In another study by Niv E et al., lesions responsible for IDA 
were mostly found in lower GI tract (33%) [10].

Site in gI
gross and hPe 

 findings
number of patients 

(n=75)
Percentage 

(%)

Oesophagus

Normal 42 56

Erosive oesophagitis 19 25.4

Hiatus hernia with 
erosions

5 6.6

Oesophageal varices 5 6.6

Oesophageal mass 
lesion

2 2.7

Oesophageal 
candidiasis

2 2.7

Stomach

Normal 38 50.6

Haemorrhagic antral/
pan/erosive gastritis

21 28

Gastric ulcer 4 5.3

Portal hypertensive 
gastropathy

4 5.3

Gastric varix 3 4

Gastric mass lesion 3 4

Gastric polyp 1 1.4

Gastric antral vascular 
ectasia

1 1.4

Duodenum 
(D1/D2)

Normal 50 66.66

Erosive duodenitis 20 26.67

Duodenal ulcer 5 6.67

Lower GI tract

Normal study 42 56

Colitis 23 30.66

Colonic mass lesion 2 2.67

Hyperplastic/tuberous 
polyp

2 2.67

Rectal mass lesion 2 2.67

Internal haemorrhoids 2 2.67

Ileo-caecal tuberculosis 1 1.33

Intestinal diverticula 1 1.33

[Table/Fig-2]: Upper GI and lower GI gross findings on endoscopy (Gross and HPE).
HPE: Histopathological examination; GI: Gastrointestinal

The HPE confirmed GI tract malignant masses were found in 
14.66% subjects. HPE confirmed the lesions as oesophageal 
adenocarcinoma (1.3%), oesophageal squamous cell carcinoma 
(1.3%), and adenocarcinoma stomach (4%). Colon carcinoma 
was found in 8% cases (adenocarcinoma colon (5.33%) and 
adenocarcinoma rectum (2.67%). Colorectal malignant lesions 
(8%) were more common than upper GI malignant lesions (6.66%) 
[Table/Fig-3].

hPe confirmed malignancy n Percentage (%)

Oesophagus and stomach 5 6.66

Colon and rectum 6 8

[Table/Fig-3]: HPE confirmed malignant lesions found in the study subjects.
HPE: Histopathological examination

On multivariate logistic regression analysis after adjusting for 
confounding factors, positive faecal occult blood (OR 25.48, 95% CI 
4.52-143.71) and weight loss (OR 7.73, 95% CI 1.12-53.20) were 
independent predictors of lesions responsible IDA on bidirectional 
endoscopy.

DISCUSSION
The IDA is the most common cause of anaemia. The treatment of 
unexplained IDA remains a challenge. Bidirectional GI endoscopy 
may help to elucidate the cause of unexplained IDA as it could be 
due to occult GI blood loss or other GI lesions. There are relatively 
few research studies on the bidirectional endoscopic findings in 
unexplained IDA on subjects of Indian ethnicity. Current study 
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In the present study, four cases had malignant lesions (two in the 
oesophagus and three in the stomach) on UGIE. Total 14.66% 
patients with unexplained IDA had malignant GI lesions found 
during bidirectional endoscopy. Adenocarcinomas were the most 
common histological type in this study. The prevalence of malignant 
GI lesions in unexplained IDA differ in various studies. In a study by 
Rockey DC et al., the prevalence of gastric carcinoma was 1.6% 
and colonic carcinoma was 5.2% [9]. In a study of GI lesions in IDA 
by Cook IJ et al., malignancy was present in 12% cases which were 
responsible for the anaemia [19].

Different studies have estimated that colon carcinoma accounts 
for 11-14% and stomach carcinoma accounts for around 1-5% of 
IDA in some of the western countries [9,19-21]. The prevalence of 
gastric and colorectal adenocarcinomas was 2.44% in immigrant 
Asian population in a study done in the US. However, there was 
no association between the presence of endoscopic GI lesions 
and anaemia in these patients [22]. In another Chinese study, 61 
patients with IDA underwent bidirectional GI endoscopy and eight 
(13.11%) patients had gastric and colon cancers among them [23]. 
Accurate Indian data on the prevalence GI cancers in unexplained 
IDA patients is lacking. However, an Indian study done by Pandey 
A et al., where 311 patients with cancers were evaluated for the 
presence of IDA, it was found that total 22.2% cancer patients had 
GI malignancies and more than 70% of them had iron deficiency [24]. 
As the GI malignancies are often slow growing and asymptomatic 
with the only symptom being anaemia, complete investigation of 
the GI tract by bidirectional endoscopy in patients presenting with 
anaemia is warranted [25].

After malignancy, peptic ulcer disease was the common cause of 
anaemia in the present study. Helicobacter pylori was detected on 
histopathology in 31.7% cases. It reflected higher prevalence of 
Helicobacter pylori infection in the population which matches with 
the findings of the study by Ahmad MM et al., [26]. Helicobacter 
pylori infection has recently been found to be a potential cause 
for IDA, refractory to oral iron but amenable to treatment after 
Helicobacter pylori eradication in several recent studies [27-29]. In 
a study by Serefhanoglu S et al., 19.8% had Helicobacter pylori 
gastritis [15]. Hershko C et al., showed that among 150 patients, 
19% study subjects had Helicobacter pylori infection [30].

Ileo-caecal tuberculosis was diagnosed in one patient in the 
current study. Anaemia in GI tuberculosis is due to occult GI 
bleed from the TB ulcers, malabsorption of dietary iron and due 
to anaemia of chronic disease [9]. Tuberculosis being common 
in the country and the signs and symptoms of GI TB being non 
specific, a high index of suspicion should be maintained for early 
diagnosis and treatment.

On univariate analysis, in the present study, age, history of weight 
loss and a positive faecal OBT were the significant factors associated 
with GI lesions responsible for IDA. In the current study, presence of 
weight loss and positive faecal occult blood were the independent 
predictors for IDA lesions in GI endoscopy (On multivariate logistic 
regression analysis). Age of the patient was not a predictor of IDA.

In a study by Majid S et al., on multivariate logistic regression analysis 
after adjusting confounding factors and with a confidence interval of 
95%, age (OR 1.04, 1.01-1.08), MCV ≤ 60 fl (OR 14.8, 3.6-60.7) 
and positive faecal OBT (OR 7.8, 1.46-41.8) were independent 
predictors of the cause of IDA on bidirectional GI endoscopy [11].

Limitation(s)
Small sample size, selection bias, observer bias since gross 
endoscopic findings are often subjective were the few limitations 
of the study. We did not evaluate the small bowel and hence may 
have missed its pathology.

CONCLUSION(S)
The IDA was commonly seen in post-menopausal females and 
elderly males. GI lesions responsible for IDA were most frequently 
found in the stomach followed by oesophagus, duodenum and the 
colon. Erosive and haemorrhagic inflammatory lesions of the GI tract, 
peptic ulcers and malignant lesions were commonly associated with 
unexplained IDA. History of weight loss and positive faecal OBT 
independently predicted the presence of GI lesions responsible 
for IDA.. Therefore, patients of IDA with advanced age, history of 
weight loss and positive faecal OBT should undergo GI evaluation 
with bidirectional endoscopy. Thus, to conclude, bidirectional GI 
endoscopy is an important tool in the evaluation of unexplained 
IDA. It can aid in early detection of life threatening diseases like GI 
malignancies. 

REFERENCES
 WHO UNU. Iron deficiency anaemia: Assessment, prevention and control, a guide [1]

for programme managers. Geneva: World Health Organization. 2001:01-14.
 Zimmermann MB, Hurrell RF. Nutritional iron deficiency. Lancet. [2]

2007;370(9586):511-20.
 Alvarez-Uria G, Naik PK, Midde M, Yalla PS, Pakam R. Prevalence and severity of [3]

anaemia stratified by age and gender in rural India. Anemia. 2014;2014:176182.
 Reyes AL, Gómez FC, Gálvez CC, Miño GF. Iron-deficiency anemia due to [4]

chronic gastrointestinal bleeding. Rev Esp Enferm Dig. 1999;91(5):345-58.
 Ko C, Siddique S, Patel A, Harris A, Sultan S, Altayar O, Falck-Ytter Y. AGA [5]

clinical practice guidelines on the gastrointestinal evaluation of iron deficiency 
anemia. Gastroenterology. 2020;159(3):1085-94.

 Goddard AF, James MW, McIntyre AS, Scott BB. Guidelines for the management [6]
of iron deficiency anaemia. Gut. 2011;60(10):1309-16.

 Bhasin A, Rao MY. Characteristics of anemia in elderly: A hospital based study in [7]
South India. Indian Journal of Hematology and Blood Transfusion. 2011;27(1):26-32.

 Kumar A, Gupta S, Meena LP, Meher MP, Rai M, Kumar S, et al. Study to evaluate [8]
the etiology of iron deficiency anemia at a teaching hospital in north-eastern part 
of India. J Family Med Prim Care. 2020;9(6):3076.

 Rockey DC, Koch J, Cello JP, Sanders LL, McQuaid K. Relative frequency of [9]
upper gastrointestinal and colonic lesions in patients with positive fecal occult-
blood tests. N Engl J Med. 1998;339(3):153-59.

 Niv E, Elis A, Zissin R, Naftali T, Novis B, Lishner M. Iron deficiency anemia in [10]
patients without gastrointestinal symptoms—A prospective study. Fam Pract. 
2005;22(1):58-61.

 Majid S, Salih M, Wasaya R, Jafri W. Predictors of gastrointestinal lesions on [11]
endoscopy in iron deficiency anemia without gastrointestinal symptoms. BMC 
Gastroenterol. 2008;8(1):52.

 Nahon S, Lahmek P, Massard J, Lesgourgues B, De Serre NM, Traissac L, et al. [12]
Helicobacter pylori-associated chronic gastritis and unexplained iron deficiency 
anemia: A reliable association? Helicobacter. 2003;8(6):573-77.

 Biecker E, Heller J, Schmitz V, Lammert F, Sauerbruch T. Diagnosis and [13]
management of upper gastrointestinal bleeding. Deutsches Ärzteblatt 
International. 2008;105(5):85.

 Jain S. Assessment of abnormal endoscopic findings in iron deficiency anemia [14]
patients: An observational study. International Journal of Medical Research 
Professionals. 2017;3(2):426-29.

 Serefhanoglu S, Buyukasik Y, Emmungil H, Sayinalp N, Haznedaroglu IC, Goker [15]
H, et al. Identification of clinical and simple laboratory variables predicting 
responsible gastrointestinal lesions in patients with iron deficiency anemia. Int J 
Med Sci. 2010;8(1):30-38.

 Dickey W, McMillan SA, McCrum EE, Evans AE. Association between serum [16]
levels of total IgA and IgA class endomysial and antigliadin antibodies: Implications 
for coeliac disease screening. Eur J Gastroenterolo Hepatol. 1997;(6):559-62. 

 Kepczyk MT, Kadakia CS. Prospective evaluation of gastrointestinal tract in [17]
patients with iron-deficiency anemia. Dig Dis Sci. 1995;40(6):1283-89.

 Zukerman G, Benitez J. A prospective study of bidirectional endoscopy [18]
(colonoscopy and upper endoscopy) in the evaluation of patients with occult 
gastrointestinal bleeding. Am J Gastroenterol. 1992.

 Cook IJ, Pavli P, Riley JW, Goulston KJ, Dent OF. Gastrointestinal investigation of [19]
iron deficiency anaemia. Br Med J. 1986;292(6532):1380-82.

 Carter D, Levi G, Tzur D, Novis B, Avidan B. Prevalence and predictive factors for [20]
gastrointestinal pathology in young men evaluated for iron deficiency anemia. Dig 
Dis Sci. 2013;58(5):1299-305. 

 Landy J, Macfarlane B. Synchronous bidirectional endoscopy for iron [21]
deficiency anaemia: Is it appropriate for patients under 50? Postgrad Med J. 
2010;86(1016):338-40. 

 Day LW, Cello JP, Somsouk M, Inadomi JM. Prevalence of gastric cancer versus [22]
colorectal cancer in Asians with a positive fecal occult blood test. Indian J 
Gastroenterol. 2011;30(5):209-16.

 Xu CT, Wang RL, Pan BR. Endoscopic evaluation of gastrointestinal tract lesions [23]
in patients with iron-deficiency anemia. World J Gastroenterol. 1996;2(2):95-98.

 Pandey A, Aryan R, Krishna M, Singh S, Pankaj P. Prevalence of iron and Vitamin [24]
B12 deficiencies and inflammatory anemia in treatment-naive patients with 
cancer: A cross-sectional study. Cancer Research, Statistics, and Treatment. 
Cancer Res Stat Treat. 2020;3(4):708-15.



www.jcdr.net Shrigouri Reddy et al., Gastrointestinal Endoscopy in Iron Deficiency Anaemia

Journal of Clinical and Diagnostic Research. 2021 Aug, Vol-15(8): OC49-OC53 5353

ParTICularS oF ConTrIBuTorS:
1. Junior Resident, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
2. Professor, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
3. Junior Resident, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
4. Assistant Professor, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
5. Ex-Professor, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
6. Junior Resident, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.
7. Junior Resident, Department of Medicine, Dr. DY Patil Medical College and Hospital, Pune, Maharashtra, India.

PlagIarISM CheCkIng MeThodS: [Jain H et al.]

•  Plagiarism X-checker: Jan 30, 2021
•  Manual Googling: Jul 15, 2021
•  iThenticate Software: Jul 30, 2021 (13%)

eTyMology: Author OriginnaMe, addreSS, e-MaIl Id oF The CorreSPondIng auThor:
Bhumika Vaishnav,
D-303, Ganeesham II, Pimple Saudagar, Pune-411027, Maharashtra, India.
E-mail: bhumika.dholakia@gmail.com

Date of Submission: Jan 26, 2021
Date of Peer Review: apr 24, 2021
Date of Acceptance: Jul 16, 2021
Date of Publishing: aug 01, 2021

auThor deClaraTIon:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

 Kaminski N, Shaham D, Eliakim R. Primary tumours of the duodenum. Postgrad [25]
Med J. 1993;69:136-38.

 Ahmad MM, Rahman M, Rumi AK, Islam S, Huq F, Chowdhury MF, et al. [26]
Prevalence of Helicobacter pylori in asymptomatic population-a pilot serological 
study in Bangladesh. J Epidemiol. 1997;7(4):251-54.

 Choe YH, Lee JE, Kim SK. Effect of Helicobacter pylori eradication on sideropenic [27]
refractory anaemia in adolescent girls with Helicobacter pylori infection. Acta 
Paediatr. 2000;89(2):154-57.

 Choe YH, Hwang TS, Kim HJ, Shin HS, Song SU, Choi MS. A possible relation [28]
of the Helicobacter pylori Pfr gene to iron deficiency anemia? Helicobacter. 
2001;6(1):55-59.

 Ashorn M, Ruuska T, Makipernaa A. Helicobacter pylori and iron deficiency [29]
anaemia in children. Scand J Gastroenterol. 2001;36(7):701-05.

 Hershko C, Hoffbrand AV, Keret D Souroujon M, Maschler I, Monselise Y, et al. [30]
Role of autoimmune gastritis, Helicobacter pylori and celiac disease in refractory 
or unexplained iron deficiency anemia. Haematologica. 2005;90(5):585-95.

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

