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ABSTRACT

Background: Occult bleeding from the gastrointestinal tract is believed to be the most common cause

of iron-deficiency anemia (IDA) in patients without an obvious source of blood loss.  In general, when a clinician

sees a patient with IDA, a fecal occult blood test (FOBT) is sent.  If it is positive, the patient will be recommended

to undergo esophago-gastro-duodenoscopy (EGD), colonoscopy will be done also if EGD is negative.  There are a

few studies exploring the usefulness of this practice.  This study was conducted to assess the prevalence and the

sites of the gastrointestinal lesions that may cause occult bleeding in IDA Thai patients, and also to assess the

efficacy of two types of FOBT(immuno-based and guaiac-based) in detecting GI bleeding in this population.

Methods: During a 10 months period we prospectively studied 69 patients with iron-deficiency ane-

mia. We tested FOBT using guaiac-based randomly, then repeat it after 72-hour diet restriction, by using immuno-

based test.  All underwent EGD Colonoscopy was performed in patients with a negative EGD.  For patients with

negative endoscopic studies, small bowel study or capsule endoscopy were further studied.

Results: Fifty-one patients had a positive random guaiac-based FOBT.  After diet restrictions, the posi-

tive results decreased to 28 positive tests.  Immuno-based FOBT were positive in 20 patients. The agreement

percentage between random and diet-restricted FOBT was 60.9%.  Gastrointestinal endoscopy revealed at least one

lesion that potentially responsible for blood loss in 12 of the 69 patients (17.4%).  EGD revealed bleeding sources

in 9 patients, and colonoscopy revealed in 4 patients.  One patient had lesions in both upper and lower gastrointes-

tinal tracts.

Conclusions: Among Thai IDA patients without obvious or active bleeding who were referred for

further evaluation, the prevalence of gastrointestinal lesions is much lower than in the West.  Upper gastrointestinal

lesions are more readily identified. Although more specific, the immuno-based FOBT is less sensitive than the

guaiac-based test.
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INTRODUCTION

Occult bleeding from the gastrointestinal tract is

widely believed to be the most common cause of iron-

deficiency anemia (IDA) in patients without an obvi-

ous source of blood loss(1-4).  Usually this “gastrointes-

tinal tract blood loss” is suspected by a positive guaiac-

based fecal occult blood tests (FOBT)(5-7).  In general

clinical practice, when a clinician sees patient with IDA,

an FOBT is taken.  If the FOBT is positive, the patient

will be sent for an esophago-gastro-duodenoscopy

(EGD).  And if EGD is negative, colonoscopy will be

further requested.  However, several reports found that

the endoscopic results did not correspond well with

the FOBT results(6).  This may be explained by a false

positive FOBT (usually from certain food), bleeding

from the site that cannot be accessed by EGD and

colonoscopy (e.g., small intestine), the lesion which

disappeared before endoscopic examination, and the

poor skill of the endoscopist.

As this scheme has been routinely practiced for a

long time, there have been not so many studies explor-

ing its usefulness and cost-effectiveness.  We reviewed

the relevant literature, and found that previous studies

in patients with IDA from the Western countries were

performed in rather non-homogeneous populations,

along with an assortment of endoscopic techniques.

Hence the outcome can be so varied with diverse

results and recommendations, such as various fre-

quency and sites of the lesions(1,3,4,8), the cost-effec-

tiveness of bidirectional endoscopy(9-11), high rate of

false negative of FOBT, 3 dietary effect to guaiac-based

FOBT result(12-14), and variations in the efficacy of the

immuno-based FOBT(15-19).

As there are certain (albeit varied) data from

Western countries, it appears that such data in Thai-

land are scarce.  The routine practice of the clinician

as mentioned above may not be suitable especially if

the prevalence of gastrointestinal lesion is low.  This

study was conducted, to assess the prevalence and the

sites of the gastrointestinal lesions that may cause oc-

cult bleeding in IDA Thai patients. We also compared

the efficacy of two types of FOBT (immuno-based and

guaiac-based) in detecting GI bleeding in such popu-

lation.

PATIENTS AND METHOD

Patients

This is a prospective study.  All adult patients with

iron-deficiency anemia who were referred to the Gas-

troenterology Division of Maharaj Nakorn Chiang Mai

Hospital for further investigation between February

2005 and November 2005 were invited to participate

in the study.

Iron deficiency anemia was defined as a hemo-

globin concentration of less than 13 g/dL in men and

less than 12 g/dL in women, accompanied with a trans-

ferrin saturation of less than 15%.

Exclusion criteria were: an obvious cause of blood

loss (e.g. epistaxis, heavy menstrual flow), active gas-

trointestinal hemorrhage, active infection or inflam-

matory disease, severe cardiopulmonary disease, age

under 18 years, and inability or un willingness to give

informed consent for the study.

Detailed clinical data were obtained from all en-

rolled patients, with emphasis on gastrointestinal symp-

toms. The symptoms of the upper gastrointestinal tract

that patients were asked about were dyspepsia,

odynophagia, heart burn, dyspepsia, nausea, vomiting,

anorexia and upper abdominal pain related to eating or

relieved by antacids.  The lower gastrointestinal symp-

toms inquired were hematochezia, changes in bowel

habit, diarrhea, constipation and colicky abdominal

pain and altered the passage of stool.  Patients were

also asked about the use of aspirin, NSAIDs, tobacco

and alcohol.

The study was approved by the Research Ethics

Committee of The faculty of Medicine, Chiang Mai

University.

Fecal occult blood test

After informed consent was taken, the first stool

samples were tested for occult blood with guaiac-based

fecal occult blood test.  Patients were then informed to

strictly avoid any food or drug that may cause even

minute bleeding or interfere with fecal occult blood

test such as NSAIDs (including aspirin), antacids, ste-

roids, iron supplements, vitamin C, citrus fruits and

other foods containing large amounts of vitamin C for

the next 72 hours.  Foods like red meats, animal blood

products, uncooked broccoli, uncooked turnips, cauli-

flower, uncooked cantaloupe, uncooked radish and

horseradish and parsnips must also be avoided and not

taken during this 72 hours period.(14)

The stool samples were collected during 72 hours

(2 samples each day) for guaiac-based and one more

sample on the third day for immuno-based fecal oc-

culted blood test.
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Endoscopy

After all fecal occult blood tests were taken,

esophago-gastro-duodenoscopy (EGD) was performed

in all patients, and if a lesion(s) was/were detected and

reasonably and satisfactorily explained the cause of

bleeding, the patients was treated accordingly, without

any further investigation.  But if otherwise, total

colonoscopy was performed on the same day. Cases

that both the upper and the lower endoscopic exami-

nations were negative were referred to the Department

of Radiology for small bowel follow through study(20)

or capsule endoscopy(21) (if affordable).

For the endoscopic examination of the upper in-

testinal tract, the lesions considered to be sources of

blood loss were carcinoma, esophagitis with erosions

or ulceration involving ≥10 percent of the distal 5 cm

of the esophageal mucosal surface (grade 3 or 4 esoph-

agitis) erosive gastritis or duodenitis (defined as at least

50 erosions ≥1 mm in diameter with white bases en-

circled by erythema), single duodenal or gastric ulcer

≥1 cm in diameter or two ulcers ≥0.5 cm in diameter

(measured with expanded biopsy forceps), adenomas,

and vascular ectasias.(8)

For colonoscopic examinations, the following

lesions were judged to be sources of substantial occult

blood loss: a carcinoma, one or more adenomatous

polyps over 1.5 cm. in diameter, vascular ectasias that

numbered five or more or were at least 8 mm. in diam-

eter, active colitis, or a colonic ulcer more than 1 cm.

in diameter.  Diverticula with out bleeding stigmata

were judged not to be a source of blood loss(8).

In patients who underwent a small bowel follow

through or a capsule endoscopy, mass lesion or lesion

more than 1 cm. in diameter, ulcerations, hemorrhagic

mucosa and extensive mucosal inflammatory changes

were judged to be propable sources of blood loss(12).

Statistical analysis

Sample size

As the study was the first done in Thailand, we

calculated the sample size as follow:

n = [Z2 α/2 p (1-p)] / e2

= [(1.96)2 (0.6) (0.4)] / 0.12

= 92

Where, n = sample size

p = suspected rate of the lesion potentially

responsible for blood loss, estimated to

be 60%, as previously reported in the lit-

erature(12)

Z = confidence coefficient, 1.96 (from α-

error = 0.05)

e = precision of estimation, 0.1 (as per the

limitation of time period and the num-

ber of about 6-8 patients a month)

Statistical methods

Data were presented as number, frequency, and

percentage. Descriptive statistic was used where ap-

propriate.  Sensitivity, specificity, false positive, posi-

tive and negative predictive value were calculated for

both fecal occult blood tests, taking the endoscopic

result as gold standard.  We also looked for an agree-

ment percentage between the random FOBT and the

diet-restricted FOBT.

RESULTS

During the study period, 97 patients were referred

to the Gastroenterology Division for evaluation of iron

deficiency anemia.  Twenty eight patients were ex-

cluded, 14 did not meet the criteria for iron deficiency

anemia, and 8 had chronic active infection and/or in-

flammatory disease.  The remaining 6 were excluded

because they lost to follow up during the investigation

period.  The study flow is summarized in Figure 1.

Clinical features

Among 69 patients, 23 (33.3%) were male and

46 (66.7%) were female. The median age was 65 years,

with a range of 21-83 years. None of the women were

menstruating.  All patients had hemoglobin levels and

transferrin saturation that were consistent with iron

deficiency anemia.

Twenty-one patients had concomitant medical ill-

nesses : 4 diabetes, 9 coronary heart disease, 3 hyper-

tension, 2 chronic renal failure, 2 chronic obstructive

pulmonary disease, and 1 progressive systemic sclero-

sis.

Four patients had history of recent alcohol drink-

ing.  Two patients smoked. Eight patients recently used

NSAID, eleven took aspirin regularly, and one took

anticoagulant.

For symptoms, four had a history of dyspepsia,

three had diarrhea, one was constipated, another had

history of lower abdominal pain, and nine had signifi-

cant weight loss.  No one had heartburn, dysphagia or

vomiting.

Significant gastrointestinal lesions were detected
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97 patients referred for evaluation of iron deficiency anemia

28 excluded

69 eligible patients underwent history taking, physical
examination, and random guaiac-based FOBT

Diet restriction for 72 hours, then repeat
guaiac-based and immuno-based FOBT

EGD

Negative in 60 patients Positive in 9 patients

Colonoscopy Treated accordingly and follow up

Negative in 56 patients Positive in 4 patients

55 patients was sent to small bowel Treated accordingly and follow up
follow through and 1 patient was sent to

capsule endoscope

55 patients with no significant lesion were  1 patient had a positive Treated accordingly
treated with iron supplement and follow up  lesion detected by and follow up

capsule endoscopy
➤

➤

➤

➤

➤

➤

➤

➤ ➤

➤
➤

➤

Figure 1 Flow chart and result of the study

in 12 of the 69 patients (17.4%).  Esophago-gastro-

duodenoscopy demonstrated significant lesion(s) in 9

patients (13%) whereas colonoscopy demonstrated

significant lesion(s) in 4 (5.8%).  The details of the

endoscopic results were as follow : 9 had upper GI

tract lesions, (3 of them had a history of dyspepsia) , 4

had lower GI tract lesions (2 of them had a history of

diarrhea).

Fecal occult blood test

The random first time guaiac-based fecal occult

blood test was positive in 51 patients.  But only 11 of

these 51 patients had a significant lesion (s).  Among

the negative 18 patients, only 1 had a significant endo-

scopic lesion.  The calculated sensitivity, specificity,

positive predictive value (PPV) and negative predic-

tive value (NPV) of the first random fecal occult blood

test in this study were 91.7%, 29.8%, 21.6% and 94.4%

respectively.

After 72-hour diet restriction, the repeat fecal

occult blood was positive in 28 patients, much reduced

from 51.  Nine of the 28 positive cases had significant

endoscopic findings. Meanwhile, the negative test in-

creased from previously 18 to 41.  The calculated sen-

sitivity, specificity, PPV and NPV of the diet-restricted

guaiac-based FOBT were 75.0%, 66.7%, 32.0% and

92.0% respectively.

The immuno-based fecal occult blood test was

positive (20 patient), 6 of whom had a significant

lesion(s), while 6 of the 49 negative immuno-based

FOBT patients had positive lesion(s).  The calculated

sensitivity, specificity, PPV and NPV of the immuno-

based FOBT were 50.0%, 75.4%, 30.0% and 87.8%,

respectively.

Taking into account that the immuno-based FOBT

is more sensitive in lower GI tract bleeding, we com-
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pared the sensitivity, specificity, PPV and NPV of the

immuno-based FOBT in the lower GI lesions to those

corresponding values in the upper GI lesions.  These

were 75.0%, 73.0%, 15.0% and 97.0%, as compared

to 44.4%, 73.3%, 20.0% and 89.8%, respectively. The

comparison of various FOBT techniques is shown in

Table 1.

The agreement percentage between the random

and the diet-restricted guaiac-based FOBT was 60.9%.

Endoscopic findings

In 9 patients with upper gastrointestinal tract le-

sions, one had a large gastric ulcer at the antrum with-

out active bleeding.  This patient also had a severe ac-

tive non-specific colitis at the distal part of colon

(colonoscopy was performed because of a history of

diarrhea).  One patient had a gastric ulcer with oozing

blood and the bleeding was stopped by endoscopic

treatment.  One patient had two small duodenal ulcers.

One patients had severe hemorrhage gastritis of the

entire gastric mucosa.  One patients had a severe LA

class C esophagitis.  We found 3 patients with cancer.

(1 signet ring cell carcinoma of the stomach present-

ing as ulcerated mass at the gastric cardia, 1 moder-

ately differentiated adenocarcinoma of the stomach pre-

senting as infiltrative mass lesion at gastric antrum, 1

poorly differentiated adenocarcinoma presenting as an

ulcerated mass at the duodenal bulb).

In the four patients with colonoscopic lesions, one

had carcinoma of the descending colon, another had

carcinoma at rectum ( both presenting as ulcerated mass

lesion), two had severe nonspecific colitis at the as-

cending colon and the distal colon.

Only one case underwent capsule endoscopy.

Surprisingly this patient had a diffuse large B cell lym-

phoma presenting as nodular mucosa of distal jejunum

and ileum causing the narrowing of the intestinal lu-

men.  This patient had exploratory laparotomy and

small bowel resection.

All 12 patients with positive findings were treated

as per standard care.  The patient with B cell lymphoma

detected by capsule endoscopy died after 2 month of

treatment.

The remaining 57 patients with no definite cause

for chronic blood loss were empirically treated with

oral iron supplement, and were seen 1-6 months later.

Iron deficiency anemia resolved in 54.  Three others

who were not improved had underlying diseases (2

chronic renal failure, 1 progressive systemic sclerosis)

and were reevaluated by the hematologist.

DISCUSSION

This is the first study in Thailand on the preva-

lence of gastrointestinal lesions that can cause iron

deficiency anemia.  It is done in the university hospi-

tal, where all evaluations were done quite carefully.

From this study the prevalence of GI lesion was rather

low, 17.4% overall.  The prevalence of upper gas-

trointestinal lesions was 13%, substantially greater than

that of lower gastrointestinal lesions, 5.8%.  These data

were much different from previously studied data in

Western countries, such as that by Don C. Rockey in

1993 reported upper gastrointestinal tract as a bleed-

ing source in 36% of patients while colonoscopy

detectied a lesion in 25%.(12)  The colonic cancer preva-

lence from this latter study was much higher than this

study.  This may partly explain the above difference.

The low prevalence from this study may be ei-

ther a true low prevalence or may be due to resolution

of those benign lesions that spontaneously resolved

within 72 hours of diet restriction for the second fecal

occult blood test, and/or small intestinal lesions unde-

tected by radiologic studies such as vascular ectasia or

small mucosal lesion in the small intestine.

The random guaiac-based fecal occult blood test

without diet restriction in this study yielded a very high

sensitivity, but very low specificity.  This intern re-

Table 1 Comparison of various techniques of FOBT

Sensitivity Specificity PPV NPV
Test

(%) (%) (%) (%)

Random guaiac-based 91.7 29.8 21.6 94.4

Diet-restricted guaiac-based 75.0 66.7 32.0 92.0

Immuno-based, overall 50.0 75.4 38.0 87.8

Immuno-based, upper GI 75.0 73.0 15.0 97.0

Immuno-based, lower GI 74.4 73.3 20.0 89.8
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sults to the low positive predictive value and the high

negative predictive value.  We expected that diet re-

striction might improve the guaiac-based FOBT, but

we found that although the specificity was slightly im-

proved, the sensitivity dropped to some degree, with

the agreement percentage between the two tests was

only 61%.

From above, we recommended that the guaiac-

based test may not be required for screening gastrointes-

tinal blood loss in iron deficiency anemia, as endos-

copy is eventually performed in most of the patients

anyway.

There were many studies about the efficacy of

immuno-based fecal occult blood test compared to the

conventional guaiac-based fecal occult blood test, in-

cluding a recent meta-analysis.(15-19)  The results from

these studies varied.  Again, in our study, the immuno-

based fecal occult blood test is not quite impressive as

a screening tool.  This may be explained by the high

sensitivity only with respect to bleeding from the lower

GI tract.

There are many limitations in our study, notably;

the relatively small number of patients, and being a

single-center study.  It is hoped that larger studies in-

volving several teams of health care givers may be

conducted in the future.  More funds are needed for

expensive test such as capsule endoscopy.  Novel

screening test should be sought to replace the presently

used FOBT.

In conclusion, this first from Thailand, the preva-

lence of GI sources of bleeding in iron deficiency ane-

mia is much lower than in the West.  FOBT that is

commonly used was not optimal for screening, even

with diet restriction, and immuno-based FOBT did not

improve much of the efficacy. Further multicenter study

is needed to clarify these findings.

4. Kepczyk T, Kadakia SC.  Prospective evaluation of gastrointes-

tinal tract in patients with iron-deficiency anemia.  Dig Dis

Sci 1995; 40: 1283-9.

5. Rockey DC.  Gastrointestinal tract evaluation in patients with

iron deficiency anemia.  Semin Gastrointest Dis 1999; 10: 53-

64.

6. Beg M, Singh M, Saraswat MK, et al.  Occult gastro-intesti-

nal bleeding: detection, interpretation, and evaluation.  J In-

dian Acad Clin Med 2002; 3: 153-8.

7. Rockey DC.  Occult gastrointestinal bleeding.  N Engl J Med

1999; 341: 38-46.

8. Rockey DC, Koch J, Cello JP, et al.  Relative frequency of

upper gastrointestinal and colonic lesions in patients with posi-

tive fecal occult-blood tests.  N Engl J Med 1998; 339: 153-9.

9. Zuckerman G, Benitez J.  A prospective study of bidirectional

endoscopy (colonoscopy and upper endoscopy) in the evalua-

tion of patients with occult gastrointestinal bleeding.  Am J

Gastroenterol 1992; 87: 62-6.

10. Bini EJ, Rajapaksa RC, Valdes MT, et al.  Is upper gastrointes-

tinal endoscopy indicated in asymptomatic patients with a

positive fecal occult blood test and negative colonoscopy?  Am

J Med 1999; 106: 613-8.

11. Velez JP, Schwesinger WH, Stauffer J, et al.  Bidirectional

endoscopy in patients with fecal occult blood.  Surg Endosc

2002; 16: 117-20.

12. Rockey DC, Cello JP.  Evaluation of the gastrointestinal tract

in patients with iron-deficiency anemia.  N Engl J Med 1993;

329: 1691-5.

13. Ali M, Yaqub M, Haider Z, et al.  Yield of dual endoscopy for

positive fecal occult blood test.  Am J Gastroenterol 2003; 98:

82-5.

14. Coughlin RJ, Friend WG.  Dietary restrictions and fecal oc-

cult blood testing.  Am Fam Physician 1987; 35: 118-20.

15. Pignone M, Campbell MK, Carr C, et al.  Meta-analysis of

dietary restriction during fecal occult blood testing.  Eff Clin

Pract 2001; 4: 150-6.

16. Rozen P, Knaani J, Samuel Z.  Eliminating the need for di-

etary restrictions when using a sensitive guaiac fecal occult

blood test.  Dig Dis Sci 1999; 44: 756-60.

17. Rockey DC, Auslander A, Greenberg PD.  Detection of upper

gastrointestinal blood with fecal occult blood tests.  Am J

Gastroenterol 1999; 94: 344-50.

18. Nakama H, Kamijo N, Fattah AS, et al.  Immunologic detec-

tion of fecal occult blood from upper digestive tract diseases.

Hepatogastroenterology 1998; 45: 752-4.

19. Ko CW, Dominitz JA, Nguyen TD.  Fecal occult blood test-

ing in a general medical clinic: comparison between guaiac-

based and immunochemical-based tests.  Am J Med 2003; 115:

111-4.

20. Maglinte DD, Lappas JC, Kelvin FM, et al.  Small bowel ra-

diography: how, when, and why?  Radiology 1987; 163: 297-

305.

21. van Tuyl SA, Kuipers EJ, Timmer R, et al.  Video capsule

endoscopy: procedure, indications and diagnostic yield.  Neth

J Med 2004; 62: 225-8.

REFERENCES

1. Reyes Lopez A, Gomez Camacho F, Galvez Calderon C, et

al. Iron-deficiency anemia due to chronic gastrointestinal

bleeding.  Rev Esp Enferm Dig 1999; 91: 345-58.

2. Coban E, Timuragaoglu A, Meric M.  Iron deficiency anemia

in the elderly: prevalence and endoscopic evaluation of the

gastrointestinal tract in outpatients.  Acta Haematol 2003; 110:

25-8.

3. Fireman Z, Gurevich V, Coscas D, et al.  Results of gastrointes-

tinal evaluation in 90 hospitalized iron deficiency anemia pa-

tients.  Isr Med Assoc J 1999; 1: 232-5.


