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Abstract

Objective Iron-deficiency anemia (IDA) is the most common nutritional deficiency worldwide. However,

the information concerning various causes of IDA in adult men is still insufficient. The aim of our study was

to evaluate adult men with IDA.

Methods We prospectively studied 206 adult men with IDA. All subjects had a direct history taken and un-

derwent a physical examination. Esophagogastroduodenoscopy was performed in most patients, and colono-

scopy was conducted if no lesion causing IDA was found or the fecal occult blood test was positive.

Results The history of prior gastrectomy and blood-letting cupping therapy that probably had caused IDA

were reported in 24 (11.7%) and 11 (5.3%) patients, respectively. In terms of potential causes of IDA, 68

(33.0%) patients were found to have upper gastrointestinal disorders (34 peptic ulcers, 17 erosive gastritis, 16

gastric cancers, and one gastrointestinal stromal tumor). Colonoscopy showed 42 (20.4%) clinically relevant

lesions that probably caused IDA: colon cancer (five patients), colon polyps (14 patients), ulcerative colitis

(one patient), and hemorrhoids (22 patients). One small bowel tumor was detected at small bowel series.

Concerning malignant lesions that were responsible for IDA, 22 malignant lesions were found in patients of

50 years or older, accounting for 16.8% (22 of 131 patients), while only one (1.3%) early gastric cancer was

found in the younger patients.

Conclusion This study demonstrated that gastrointestinal blood loss is the main cause of IDA in adult men,

and that there is a high rate of malignancy in men older than 50 years, emphasizing the need for a complete,

rigorous gastrointestinal examination in this group of patients. Considering blood-letting cupping therapy,

there is a need to consider culture-specific procedures as a possible cause of IDA.
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Introduction

Iron deficiency is one of the most common disorders af-

fecting humans, and it continues to be a major public health

problem worldwide. There is an estimated 3.5 billion iron-

deficient people in the world, with the majority in develop-

ing countries (1-3). The estimated prevalence of iron-

deficiency anemia in adults ranges from 2 to 5%, although it

varies widely depending on the population investi-

gated (4, 5). It is believed that iron-deficiency anemia gener-

ally results from chronic blood loss from the gastrointestinal

tract or uterus and it is frequently a sign of serious underly-

ing disease (6). Indeed, asymptomatic colonic and gastric

cancer may present with iron-deficiency anemia and exclu-

sion of these conditions is of great importance, whereas

malabsorption, frequently due to celiac disease or gastrec-

tomy, poor dietary intake, and non-steroidal anti-

inflammatory drugs are other common possible causes (7-9).

Consequently, appropriate management requires not only the
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Table　1.　Demographic Characteristics and 
Laboratory Data of the Patients with Iron De-
ficiency Anemia

Total number of patients 
Age (years) 
  Median (range) 
Prior gastrectomy* (%) 
History of hemorrhoid (%) 
Blood-letting cupping therapy* (%) 
Hemoglobin (g/dL) 
  Median (range)  
Hematocrit (%) 
  Median (range) 
Serum ferritin (ng/mL) 
  Median (range) 
Serum iron (ug/dL) 
  Median (range) 
TIBC (mg/dL) 
  Median (range) 
FOBT (positive, %) 

206 

58 (18-86) 
24 (11.7) 
31 (15.0) 
11 (5.3) 

7.8 (1.8-12.8) 

23.9 (6.5-41.3) 

3.4 (0.1-35) 

19 (4-141) 

459 (136-800) 
19 (9.2%) 

FOBT, fecal occult blood test. 
*, that probably had caused iron deficiency anemia. 

supplementation of adequate iron to replenish iron stores,

but also meticulous investigations to identify the underlying

cause in patients who are fit and willing to undergo further

tests (6). Nevertheless, there is little information on the vari-

ous causes of iron-deficiency anemia in adult men. This

study prospectively evaluated adult men with iron-deficiency

anemia.

Patients and Methods

Patients

Patients were referred from primary care and internal

medicine clinics to the hematology section for the evaluation

of anemia. The prospective study was conducted at Chung-

nam National University Hospital from January 2003 to De-

cember 2010.

Enrollment criteria included men �18 years old with

iron-deficiency anemia giving informed written consent. The

protocol was approved by the institutional review board.

Anemia was defined as hemoglobin (Hb) <13 g/dL, using

the World Health Organization criteria. Iron-deficiency ane-

mia was considered to be present if the serum ferritin level

was ≦15 ng/mL. In patients with iron-deficiency anemia

plus inflammatory conditions, a serum ferritin <50 ng/mL

associated with a red blood cell (RBC) mean cell volume

(MCV) of 80 fL or less with a transferrin saturation <10%

was considered diagnostic of iron-deficiency anemia.

Evaluations

All subjects had an independent, direct history taken and

underwent a physical examination. The history inquiry was

regarding symptoms, such as fatigue, dyspnea on exertion,

and dizziness. A history of upper gastrointestinal tract symp-

toms, including dyspepsia, nausea, vomiting, early satiety,

upper abdominal pain, dysphagia, heart burn, and lower gas-

trointestinal symptoms, including changes in bowel habits,

constipation, diarrhea, bright red blood per rectum, and

lower abdominal pain, was also obtained. All patients were

also asked about blood-letting cupping therapy, aspirin use,

and prior gastrointestinal disorders. All patients underwent a

complete physical examination, including looking for traces

of blood-letting cupping therapy and a fecal occult blood

test (FOBT) of three spontaneously passed stools. All pa-

tients had laboratory analysis consisting of a complete blood

count, serum iron and total iron-binding capacity, and a se-

rum ferritin level. Most patients underwent esophagogastro-

duodenoscopy. Colonoscopy was performed if no lesion

causing iron-deficiency anemia was found or the FOBT was

positive. As an additional test, abdominal computed to-

mography (CT) or a small bowel series was performed at

the clinician’s discretion. Endoscopic procedures were per-

formed by experienced gastroenterologists with standard

hemodynamic monitoring. Clinically relevant lesions of

chronic gastrointestinal blood loss as a cause of iron-

deficiency anemia included cancer, adenomatous polyps

�1.5 cm, vascular ectasia that numbered five or more or

were at least 8 mm in diameter, severe erosive esophagitis

or gastritis, single gastric or duodenal ulcer >1 cm in diame-

ter, multiple gastric or duodenal ulcers >0.5 cm, hemor-

rhoids with bleeding or a history of recurrent bleeding, ac-

tive colitis, or inflammatory bowel disease. Diverticula and

esophageal varices were not considered to be sources of

chronic gastrointestinal blood loss based on the study of

Rockey and Cello (15).

Statistical analysis

The categorical variables were analyzed using Fisher’s ex-

act test. p values <0.05 were considered to indicate statisti-

cal significance. All statistical analyses were conducted us-

ing the SPSS 13.0 software (SPSS, Chicago, IL).

Results

We enrolled 206 patients who met the inclusion criteria.

The median age was 58 (range 18-86) years. There were

symptoms such as fatigue, dyspnea on exertion, dizziness, or

digestive complaints in 178 of the 206 (86.4%) men with

iron-deficiency anemia. Demographic and laboratory pa-

rameters of the patients are provided in Table 1. Twenty-one

patients used aspirin or another non-steroidal anti-

inflammatory drug regularly. A history of gastrectomy and

hemorrhoids was reported in 24 and 31 patients, respec-

tively. Eleven patients reported a history of repeated blood-

letting cupping therapy, and typical signs were seen in some

patients (Fig. 1). FOBT was positive in 9.2% of the sub-

jects.

Table 2 summarizes the esophagogastroduodenoscopy

(EGD) findings for the 184 (89.3%) patients who underwent
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Figure　1.　Characteristic traces of cupping performed on the 
neck and back.

EGD. The most common findings at EGD were gastritis (34

erosive gastritis and 18 chronic atrophic gastritis) and peptic

ulcer (22 gastric ulcers and 13 duodenal ulcers). In terms of

potential causes of iron-deficiency anemia, 68 patients were

found to have upper gastrointestinal disorders (22 gastric ul-

cers, 17 erosive gastritis, 16 gastric cancers, 12 duodenal ul-

cers, and one gastrointestinal stromal tumor). In total, 104

(50.5%) patients underwent colonoscopy, which showed 42

clinically relevant lesions that probably caused iron-

deficiency anemia: colon cancer (five patients), colon polyps

(14 patients), ulcerative colitis (one patient), and hemor-

rhoids (22 patients; Table 3). A small bowel series and ab-

dominal CT were conducted in 20 and 18 patients, respec-

tively. Only one small bowel tumor was detected.

In terms of the cause of iron-deficiency anemia in this

population, peptic ulcer was the most common cause of

iron-deficiency anemia in adult men, followed by status of

gastrectomy, gastrointestinal cancer, hemorrhoid, erosive

gastritis, colon polyp, and blood-letting cupping therapy, in

decreasing order (Table 4). Concerning malignant lesions

that were responsible for iron-deficiency anemia, 23 (11.2%)

malignant lesions were found in the population. When we

separated the population into two groups using age 50 years

as the cut-off, 22 malignant lesions were found in patients

aged 50 years or older, accounting for 16.8% (22 of 131 pa-

tients), while only one (1.3%) early gastric cancer was

found in the younger patients (Table 5).

Discussion

In this prospective study, we found that chronic blood

loss from the gastrointestinal tract was the main cause of

iron-deficiency anemia in adult men (about 54%; 34 patients

with peptic ulcer, 23 with gastrointestinal cancer, 22 with

hemorrhoids, 17 with erosive gastritis, 14 with colon polyps,

and one with ulcerative colitis; Table 4), and there was a

higher rate of malignancy in men �50 years than in

younger men (16.8% vs. 1.3%; p<0.001; Table 5), empha-

sizing the importance of a complete, rigorous gastrointesti-

nal examination in this group of patients. It is necessary to

consider culture-specific procedures, such as blood-letting

cupping therapy, and racial or geographical differences, such

as the relatively high frequency of stomach cancer in Korea

versus colon cancer in Western populations, when investigat-

ing possible causes of iron-deficiency anemia.

Although iron-deficiency anemia is a very common clini-

cal problem, most studies have examined small, heteroge-

nous cohorts of patients with varying demographic and ane-

mia parameters (10). The present study focused on men

�18 years old to investigate the various causes of iron-

deficiency anemia in a prospective fashion. More upper gas-

trointestinal tract lesions were detected than lower upper

gastrointestinal tract lesions, similar to previous re-

ports (11-18). The most common lesion causing iron-

deficiency anemia was a peptic ulcer (34 of 206 patients; 22

gastric ulcers and 12 duodenal ulcers, comparable with other

reports) (13-15). Prior gastrectomy, gastrointestinal cancer,

hemorrhoids, erosive gastritis, colon polyps, and blood-

letting cupping therapy were also causes of iron-deficiency

anemia, in decreasing order. Regarding cancer, 23 cases of

cancer (11.2%) were detected in our population, similar to

previous reports of 7-28%; however, in our series, stomach

cancer (16 cases) was more frequent than colon cancer (5

cases) compared with Western studies (12, 15, 16, 18). We

suggest that the difference is due to the different incidence

and prevalence of each cancer type in different regions: i.e.,
stomach cancer is more common in East Asia, especially in

Korea and Japan, suggesting special consideration of geo-

graphic or racial differences when we approach the patient

with iron-deficiency anemia. Additionally, when we sepa-

rated the patients according to age, 22 malignant lesions

were found in those �50 years, accounting for 16.8% (22

of 131 patients), while only one younger patient was found

to have early gastric cancer. These results suggest that a

thorough, rigorous investigation of gastrointestinal cancer is

needed in iron-deficiency anemia patients older than 50

years, consistent with other reports (10, 19).

Regarding hemorrhoids, Nikpour et al (20) reported that

hemorrhoids are the most common (54.2% of the popula-

tion) colonoscopic lesion in patients with minimal rectal

bleeding. Park et al (21) also demonstrated that hemorrhoids

with or without bleeding constitute the most prevalent

(18.2% of the patients) lower gastrointestinal lesion in as-

ymptomatic premenopausal women with iron-deficiency ane-

mia. Additionally, hemorrhoids with bleeding as a cause of

chronic blood loss were reported in about 6% of patients

with iron-deficiency anemia (17, 22). Kluiber and

Wolff (23) studied the incidence of hemorrhoidal bleeding

that caused anemia in a stable population of patients seen at

the Mayo Clinic and Olmsted Community Hospital in Roch-

ester, Minnesota. Furthermore, Ibrahim et al (24) reported

that hemorrhoids can cause substantial bleeding over long

periods of time, suggesting that hemorrhoidal bleeding

should be considered in the differential diagnosis of obscure

gastrointestinal bleeding. In the present study, hemorrhoids

were detected in 10.7% of the patients, reemphasizing it as
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Table　2.　Esophagogastroduodenoscopic Finding (n=184)

Finding No. of patients No. of potential cause of IDA 
Reflux esophagitis 
Esophageal varix 
Chronic atrophic gastritis 
Erosive gastritis 
Gastric ulcer 
Angiodysplasia 
Gastric polyp 
Gastric cancer 
GIST 
Duodenal ulcer 

16 (8.7 %) 
7 (3.8 %) 
18 (9.8 %) 
34 (18.5 %) 
22 (12.0 %) 

3 (1.6 %) 
7 (3.8 %) 
16 (8.7 %) 
1 (0.5%) 

13 (7.1 %) 

17 (9.2 %) 
22 (12.0 %) 

16 (8.7 %) 
 1 (0.5 %) 
12 (6.5 %) 

Severe erosive gastritis is considered a clinically relevant lesion of chronic 
gastrointestinal blood loss as a cause of iron-deficiency anemia. IDA, iron deficiency 
anemia; GIST, gastrointestinal stromal tumor 

Table　3.　Colonoscopic Finding (n=104)

Finding No. of patients No. of potential cause of IDA 
Colon polyp 
Angiodysplasia 
Non-specific colitis 
Diverticulosis 
Colon cancer 
Hemorrhoid 
IBD 

23 (22.1 %) 
1 (1.0 %) 
3 (2.9 %) 
2 (1.9 %) 
5 (4.8 %) 

24 (23.1 %) 
1 (1.0 %) 

14 (13.5 %) 

5 (4.8 %) 
22 (21.2 %) 
1 (1.0 %) 

IDA, iron deficiency anemia; IBD, inflammatory bowel disease 

Table　4.　Potential Cause of Iron Deficiency Anemia in 
Adult Men (n=206)

Order Cause No. of patients (%) 
1 

2 
3 

4 
5 
6 
7 
8 

Peptic ulcer 
Gastric ulcer 
Duodenal ulcer 

Gastrectomy 
Gastrointestinal cancer 

Stomach cancer 
Colon cancer 
GIST 
Small bowel tumor 

Hemorrhoid 
Erosive gastritis 
Colon polyp 
Blood-letting cupping therapy 
Inflammatory bowel disease 

34 (16.5) 

24 (11.7) 
23 (11.2) 

22 (10.7) 
17 (8.3) 
14 (6.8) 
11 (5.3) 
1 (0.5) 

a potential cause of iron-deficiency anemia.

Blood-letting cupping therapy, which was detected in

5.3% of the patients, is often performed at acupuncture

points, and always results in blood loss, in Eastern medi-

cine. Thus, this therapy is capable of inducing iron-

deficiency anemia if used over a prolonged period (25-27).

For example, Lee et al (27) reported iron-deficiency anemia

and Sohn et al (28) anemia-related cardiomyopathy induced

by blood-letting cupping therapy, suggesting the need to

consider culture-specific practices as possible causes of iron-

deficiency anemia.

In the present study, the cause of iron-deficiency anemia

remained unidentified in 29% of the study population. This

rate of negative work-ups is similar to previous studies, al-

though each study had different definitions of clinically rele-

vant lesion as a cause of iron-deficiency anemia and was

conducted in a heterogenous cohort of the subjects with

varying clinical parameters (11-18). For example, in our

study, diverticula and esophageal varices were not consid-

ered to be sources of chronic gastrointestinal blood loss ac-

cording to our predefined criteria which were based on the

study of Rockey and Cello (15), although those lesions

could cause chronic gastrointestinal blood loss. Additionally,

those studies did not use small bowel capsule endoscopy or

double-balloon enteroscopy, techniques that have revolution-

ized the management of patients with obscure gastrointesti-

nal bleeding. The detection of lesions such as small intesti-

nal angioectasia has become possible with the advent of

capsule endoscopy, and such lesions can be treated with

double-balloon enteroscopy. The use of these techniques will

probably decrease the unresolved cases of iron-deficiency

anemia in the future (29, 30). Considering the importance of

history taking, in addition, we overlooked other possible

causes of iron deficiency anemia such as a vegetarian diet

and regular blood donation which could cause chronic blood

loss (31).

In conclusion, this study demonstrated that gastrointestinal

blood loss is the main cause of iron-deficiency anemia in
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Table　5.　Malignant Cause of IDA in Adult Men According to Age

Cause 
Patients < 50 years  

(n=75) 
Patients  50 years 

(n=131) 
p  value 

Cancer (No) 
Cancer (Yes)  

Stomach cancer 
Colon cancer 
GIST 
Small bowel tumor 

74 (98.7 %) 
1 (1.3 %) 

1 
0 
0 
0 

109 (83.2%) 
22 (16.8%) 

15 
5 
1 
1 

< 0.001 

IDA, iron deficiency anemia; GIST, gastrointestinal stromal tumor 

adult men, and that there is a high rate of malignancy in

men older than 50 years, emphasizing the need for a com-

plete, rigorous gastrointestinal examination in this group of

patients. Considering blood-letting cupping therapy, there is

a need to consider culture-specific procedures as a possible

cause of iron-deficiency anemia of unknown cause.
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