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Abstract. The present study aimed to clarify the staging and 
curative resectability of gastrointestinal cancer found through 
iron deficiency anemia (IDA). An electronic database was used 
and females >51 and males >18 years old were identified who 
had been diagnosed with IDA at the internal medicine outpa-
tient clinic of Asahi General Hospital (Chiba, Japan) from 
1 April 2010 to 31 March 2012. IDA was defined as a hemo-
globin level of <135 g/l for males and <120 g/l for females, 
combined with a serum ferritin level of <33.71 pmol/l. Of the 
472 patients who had been diagnosed with IDA, 347 patients 
underwent either a gastroscopy and/or colonoscopy, including 
120  patients who had undergone both gastroscopy and 
colonoscopy, 197 patients who only underwent gastroscopy, 
and 30 patients who only underwent colonoscopy. In total, 
125/472  patients diagnosed with IDA did not undergo a 
gastroscopy or a colonoscopy. From the 50  patients who 
were diagnosed with cancer as a result of the investigation, 
24 patients had gastric cancer and 23 patients had colorectal 
cancer. Of the gastric cancer patients, 6 patients were stage I, 
3 patients stage II, 5 patients were stage III and 9 patients 
were stage IV. In colorectal cancer, 9 patients were stage II, 
8 patients were stage III and 4 patients were stage IV. Curative 
surgery including endoscopic treatment was performed on 
14 gastric cancer patients and 17 colorectal cancer patients 
of stage III or lower. Malignancies were found in 50 patients 
with IDA, and curative surgery was performed on >50% of the 
patients.

Introduction

Iron deficiency anemia (IDA) is reported to occur in 2‑5% of 
men and postmenopausal women in the developed world (1). 
Complete endoscopic investigation is recommended, 
since gastrointestinal cancer occurs in 10‑20% of IDA 
patients (2‑7). Despite this recommendation, only 30‑50% of 
patients who are diagnosed with IDA receive an endoscopic 
examination within 4 months (8,9). This cannot be explained 
as the patient's unwillingness for treatment, as it is common 
in daily practice for patients undergoing treatment for 
IDA to have received no investigation for the potential 
cause  (10). Based on this data, interventions besides the 
aforementioned recommendation are required for a change 
in daily practice  (8). The importance of IDA must be 
recognized, as IDA‑associated diagnostic testing is one of 
the most underutilized diagnostic opportunities in colorectal 
cancer (11). Although the importance of IDA examination 
is emphasized as an opportunity to identify gastrointestinal 
cancer, there are only a small number of reports regarding the 
staging and resectability of gastrointestinal cancer identified 
through diagnosis of IDA (12).

Japan has a national health insurance system that 
promotes annual medical check‑ups, and is one of the very 
few countries with a medical system that is prepared for daily 
endoscopic examinations in municipal hospitals and clinics. 
Data on endoscopy has been accumulated by hospitals in 
Japan; however, there are no studies about the staging and 
resectability of gastrointestinal cancer cases that are identi-
fied during the examination of patients with IDA in Japan. 
The present study was conducted to profile the gastrointestinal 
cancer cases identified during examination of IDA patients, 
in order to re‑emphasize the importance of IDA examination 
and confirm the rate of gastrointestinal cancer detection from 
the examination of IDA patients in a municipal hospital in 
Japan.

Patients and methods

Inclusion criteria. Patients (including females >51 and 
males >18 years old) who were diagnosed with IDA at the 
internal medicine outpatient clinic of Asahi General Hospital 
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(Chiba, Japan) between 1 April 2010 and 31 March 2012 were 
included in the retrospective study. Data of these 472 patients 
were extracted and analyzed. Excel 2013 (Microsoft 
Corporation, Redmond, WA, USA) was used to calculate 
means and standard deviation for the data. The diagnosis of 
IDA was made based on hemoglobin levels <135 g/l for men, 
and <120 g/l for women, combined with a serum ferritin 
level of <33.71 pmol/l (15 ng/ml) (13,14). IDA patient data 
and details of examinations were selected from electronic 
patient records, and information regarding staging, treatment 
and clinical course were extracted for each patient diagnosed 
with cancer.

Exclusion criteria. The exclusion criteria were as follows: 
Patients who had not received any investigation for gastroscopy 
or colonoscopy; females who were still undergoing menstrua-
tion; patients who had a previous diagnosis for malignancy 
including recurrence; and patients who had recently undergone 
phlebotomy (Fig. 1).

Staging of cancer. Patients who were diagnosed with a gastro-
intestinal malignancy were staged according to the ‘tumor, 
node, metastasis’ (TNM) classification of malignant tumors 
from the International Union Against Cancer, seventh edition, 
which is based on three factors: primary tumor size, regional 
lymph node infiltration, and distant metastasis (15). The defi-
nition of curative treatment was curative surgery of stage I‑III 
gastric or colorectal cancer (16,17).

Ethics of the study. Approval for the study was obtained from 
the hospital ethics committee of Asahi General Hospital. 
Information regarding the study was provided to patients 
through the hospital website, including the option to opt out. 
The study was retrospective, so consent was not obtained prior 
to the study; however, all data was anonymized.

Results

Causes of IDA. Of the 472 patients (239 men and 233 women) 
who were diagnosed with IDA, 125 were omitted according 
to the exclusion criteria (Fig.  1). In total, 347  patients at 
Asahi General Hospital were enrolled in the study (Table I), 
of which 152 patients (44%) were diagnosed by chance at the 
daily outpatient clinic during treatment for other conditions, 
and 195 (56%) had visited the hospital for specific symptoms 
or a check‑up. The specific symptoms included edema, short-
ness of breath, palpitation, dizziness, loss of appetite, loss 
of consciousness and fever. In total, 120 patients (25.4%) 
underwent both gastroscopy and colonoscopy, 197 patients 
(41.7%) only underwent gastroscopy and 30 patients (6.4%) 
only underwent colonoscopy as part of their IDA examination. 
Causes of IDA in this cohort are shown in Table II.

Characteristics of cancer patients. A total of 50 (14.4%) cases 
of IDA in patients were caused by malignancy; other causes 
included polyps, papilla tumor and ischemic colitis. The 
characteristics of patients for whom cancer was the cause of 
IDA are shown in Table I; 24 patients had gastric cancer and 
23 patients had colorectal cancer. Other cancer types included 
1 case of esophageal cancer and 2 of lymphoma. In total, 30% 

of the patients diagnosed with cancer were asymptomatic, 
while others experienced symptoms including shortness of 
breath, dizziness and loss of appetite.

Staging and curative resectability. The number of patients for 
each stage is shown in Table III. Curative surgery, including 
endoscopic treatment, was performed on 14 gastric cancer 
patients (58.3%) and 17 colorectal cancer patients (74.0%). 
Subsequently, 1 gastric cancer patient and 2 colorectal cancer 
patients refused further examination for staging. The treatment 
results of cancer patients are shown in Figs. 2 and 3.

Discussion

The present study is the first report on the staging and resect-
ability of gastrointestinal cancer cases identified following the 
examination of patients with IDA in Japan. The present study 
revealed that a full investigation for the cause of IDA occurs 
in <30% of cases in the practice. Despite the low frequency 
of investigation, investigations that were performed demon-
strated that malignancy was the cause of IDA in 50 patients 
(14.4%), which is in accordance with data in previous 
studies (2,5,18).

Given that colorectal cancer is observed at a much higher 
rate compared with gastric cancer in Western countries, 
recommendations often suggest a colonoscopy should be 
performed at first for IDA patients who are >50 years of age, 

Figure 1. Consort diagram. A total of 347 patients were enrolled in the study. 
GI, gastrointestinal; IDA, iron deficiency anemia.

Figure 2. Treatment for gastric cancer. From a total of 24 patients identified 
as having gastric cancer in the present study, 14 patients (58.3%) underwent 
curative ESD or surgery, 6 patients were administered palliative chemo-
therapy, and 4 patients received best supportive care. ESD, endoscopic 
submucosal dissection.
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followed by a gastroscopy if no cause is revealed  (19,20). 
For example, Wilcox  et  al  (18) designed a prospective 
clinical study for IDA in which colonoscopy is followed by 
gastroscopy. In contrast, a study in Taiwan reported an equal 
number of gastric and colorectal cancer diagnoses (5), while 
a study in Korea identified that gastric cancer cases were 
much more frequent than colorectal cancer cases (21). This 

discrepancy may have resulted from geographical differences, 
as colorectal cancer is observed at a much higher rate than 
gastric cancer in western countries. This may suggest a need 
for the consideration of geographical and ethnic differences in 
an approach to IDA (21). The present study, based on data from 
Japan, demonstrated approximately equal numbers of gastric 
and colorectal cancer patients. Taken together, this evidence 
suggests that in Asian countries, gastric cancer is more likely 
to be a cause of IDA compared with Western countries.

From the prospect of staging and resectability, 60% of 
patients who had their cancer detected through IDA examina-
tion presented with cancer that was at stage III or less, based 
on the TNM classification system, and therefore exhibited 
curative resectability. Gastrointestinal cancer may lead to IDA 
by causing chronic inflammation and active chronic bleeding, 
associated with ulcer formation (22). Based on this concept, 
cancer may be found prior to metastasis at a resectable 
stage when endoscopy is performed on IDA patients. This is 
supported by the present study; numerous patients presented 

Table I. Characteristics of patients.

Characteristics	 All patients	 All cancer types	 Gastric cancer	 Colorectal cancer	 Other cancer

Total, n	 347	 50	 24	 23	 3
Sex, n (%)					   
  Male	 193 (55.6)	 29 (58)	 18 (75)	 8 (35)	 3 (100)
  Female	 154 (44.4)	 21 (42)	 6 (25)	 15 (65)	 0 (0)
Age, mean years ± 	 68.5±12.5	 74.3±9.03	 73.5±6.62	 76.7±9.07	 62.7±13.9
standard deviation
  Males 	 65.9±13.3	 72.9±8.30	 74.1±6.40	 74.1±6.39	 62.7±13.9
  Females 	 71.7±10.7	 76.2±9.64	 71.5±6.87	 78.1±9.95	 ‑
Reason for visit, n (%)					   
  Outpatient clinic	 152 (43.8)	 8 (16.0)	 4 (16.7)	 4 (17.4)	 0
  Examination for anemia	 81 (23.3)	 9 (18.0)	 2 (8.33)	 7 (30.4)	 0
  Abdominal symptoms	 30 (8.65)	 21 (42.0)	 12 (50.0)	 9 (39.1)	 0
  Fecal occult blood	 2 (0.576)	 1 (2.00)	 0	 1 (4.35)	 0
  Others	 82 (23.6)	 11 (22.0)	 6 (25.0)	 2 (8.70)	 3 (100)

Table II. Causes of IDA.

Causes of IDA	 Patients, n (%)

All	 347 (100)
Unknown	 148 (42.3)
Malignancy	 50 (14.3)
Gastrointestinal bleeding	 50 (14.3)
Post‑gasterectomy	 41 (11.7)
Hemorrhoid	 17 (4.86)
Esophageal varices	 12 (3.43)
Inflammatory bowel disease	 5 (1.43)
Others	 24 (6.86) 

IDA, iron deficiency anemia.

Table III. Staging of cancer patients.

	 Gastric cancer, 	 Colorectal cancer, 
Staging	 n (%)	 n (%)

All	 23	 21
I	 6 (26.1)	 0 (0)
II	 3 (13.0)	 9 (42.9)
III	 5 (21.7)	 8 (38.1)
IV	 9 (39.1)	 4 (19.0)

Figure 3. Treatment of identified colorectal cancer cases. From a total 
of 23 patients identified as having colorectal cancer in the present study, 
17 patients (73.9%) underwent curative surgery, 1 patient was administered 
palliative chemotherapy, and 5 patients received best supportive care. 
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with gastrointestinal cancer suitable for curative surgery 
despite the malignancy being identified in examinations for 
IDA. Thus, even when patients cannot receive a full check‑up 
for further investigation of IDA, examination for the detec-
tion of cancer is highly recommended based on the present 
study. As modern capsule endoscopy and CT colonography 
techniques also contribute to the detection of cancer (23,24), a 
combination of these different modalities is recommended to 
allow an increased rate of gastrointestinal malignancies to be 
detected in patients with IDA.

The limitation of the present study is its retrospective 
nature; not all the patients who visited the hospital during 
the period were examined for IDA, which would be the ideal 
procedure for a study on IDA‑associated malignancy.

In conclusion, in the present study, malignancies were 
found in 50 patients with IDA (14.4%). 24 of these patients 
exhibited gastric cancer while 23 exhibited colorectal cancer. 
The majority of the cancers were resectable, and curative 
surgery, including endoscopic treatment, was performed. 
The preparation of a practical IDA investigation program 
consisting of several modalities is required.
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