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A valid mass screening method for occult, bleeding gastroin
testinal pathology including colorectal cancer should be (1)
monospecific for human hemoglobin, (2) sensitive for approx
imately 3 mg of human blood per 1 g of stool, (3) capable of
differentiating upper and lower gastrointestinal bleeding, (4)
cost effective, (5) uncomplicated, and (6) acceptable to patients.
Hemoccult II, a guaiac peroxidase detection test, is non
specific for human blood and cannot differentiate between
upper and lower gastrointestinal bleeding. A radial immuno
diffusion slide test for detecting human hemoglobin was com
pared with a guaiac test over a four-year period in 211 patients.
In gastrointestinal problems diagnosed by endoscopy, roentgenographic rays, and other procedures, the Hemoccult II was
positive in 9 of 41 cases of upper gastrointestinal tract origin
(21 percent detection rate), whereas the radial immunodiffu
sion method, expected to be negative as a result of action of
gastrointestinal proteases, was positive in only 3 and negative
in 38 of the 41 samples (92 percent accuracy). The two tests
were equally effective in detecting lower gastrointestinal
bleeding (14 of 37 samples, 37 percent accuracy).
The findings of this study indicate that the immunologic test
may remedy the deficiencies of the guaiac test. The concomit
ant use of the immunologic and appropriately sensitive guaiac
test appears to fulfill screening test requisites.
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A large number of patients suffer from hidden
gastrointestinal (Gl) blood loss. Bleeding occurs
in over 80 percent of the more than 125,000
people with colorectal cancer every year.1'5 A
valid mass screening method is needed for the
early detection of occult pathological Gl bleeding.
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since at least 80 percent of colorectal cancers can
be cured if detected early enough.610 Identifying
occult blood in a patient’s stool is im portant in the
detection o f colorectal cancer and other m ajor GI
d iseases.11,12
The currently used H em occult II guaiac peroxi
dase activity detection test by itself is o f limited
value as a mass screening test for pathological
occult blood in the stool.6,13' 16 It is not monospecific for human blood3,6,12,17,18; it is, instead, an
indirect assay for w hat may be human blood, and
its sensitivity is uncertain.19'21 Studies using chro
mium 51 elimination rate22,23 indicate that the nor
mal GI blood loss per day is 1.3 to 3 m L (equiva
lent to 1.3 mg to 3 mg/day for healthy control).19,24'27
The Hem occult II test is 37 percent positive for
2 to 5 mg of hemoglobin per g of stool, 60 percent
positive for 5 to 20 mg/g and 90 percent positive for
20 mg/g o f stool.23,27 The guaiac test is unable to
define the site of GI bleeding, w hether upper or
low er.10 Although the H em occult II fecal sample
slide kit may be inexpensive, the test is not cost
effective because the subsequent diagnostic w ork
up for the many false positives becom es very ex
pensive.28 A positive guaiac test may indicate
bleeding from anywhere in the GI tract, presenting
the dilemma of w hether to begin an expensive in
vestigation in the upper or lower GI tract.
The guaiac test also poses com pliance difficul
ties.29 Fecal m atter containing products other than
human hemoglobin and animal blood (eg, un
cooked vegetables, fresh fruits, bacteria, vitamin
C, cim etidine), cause false reactions with the
guaiac test.3,6,10,12,27'30,31
An analysis o f the Sloan-K ettering mass screen
ing study and the M innesota prospective trial of
Hem occult screening by Applegate and S pector13
em phasizes the serious w eaknesses of the H em oc
cult II test. The Am erican C ancer Society and
the National C ancer Institute have stated that they
do not recom m end the Hem occult II as a mass
screening test.28 The Food and Drug A dm inistra
tion also has expressed concern about information
dissem inated with regard to the guaiac test as a
screening test for large bowel cancer (American
Medical News, D ecem ber 24, 1982).
A num ber of investigators acknowledge the
inadequacies o f the guaiac test6 and suggest using
immunologic testing to detect fecal occult human
blood.7,17,32 It has been found that occult human
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hemoglobin in feces can be detected by several
immunological tests (eg, radial immunodiffu
sion (RID), enzym e-linked im m unosorbent assay
(E L IS A ), and co u nterim m unoelectrophoresis
(C IE)).3,17,18,33 The immunologic test is specific for
human hem oglobin10,17 and the sensitivity can be
controlled.10 The immunologic test is uncom
plicated10 and identifies hum an hemoglobin mate
rial, not peroxidase-positive m aterial in the GI
tra c t.3,7,33,34 Sam ples for the immunologic test can
be collected on a treated filter-paper slide packet
similar to that used for the guaiac test, and the test
thereby conform s to patient acceptability. Special
dietary com pliance by the patient is unneces
sa ry ,15 and the immunologic test can be performed
either imm ediately after sample collection or
weeks late r.10
The basic cost o f the immunologic test in its
present small-scale production is more than the
guaiac, but m ass production would reduce the
price, and unnecessary extensive workups o f false
positives would further minimize costs. M oreover,
it might be more cost effective to perform the im
munologic test only to verify suspected GI bleed
ing or positive guaiac results.
During a four-year period the effectiveness of
the guaiac Hem occult II test was com pared with
that o f radial immunodiffusion in detecting occult
blood in diseases in which bleeding occurred in
either the upper or lower GI tract. The purpose
o f this study has been to find a valid screening
m ethod with the following necessary criteria: (1)
m onospecificity for hum an hemoglobin only, (2)
appropriate sensitivity for pathological occult
bleeding (ie, approxim ately 3 mg of hum an blood
per g of stool), (3) detection of only lower GI
human blood, and (4) differentiation o f the site of
upper or lower GI tract bleeding (ie, a combination
o f an immunologic test with an appropriately sen
sitive guaiac peroxidase detection test).

Methods
The Hem occult II and the radial immunodiffu
sion (RID) test were conjointly done on fresh stool
specim ens. Barrows et al17 have previously de
scribed the preparation of their RID plates used
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for the detection of occult blood.*
Patient fecal material was spread evenly onto
specially treated filter paper (filter paper soaked in
a pH-balanced solution of dextran, streptomycin,
penicillin, am photericin B, and sodium azine) as
provided by Barrows. Following drying of the
fecal m aterial on the filter paper, a '/s-inch disc
was cut and rem oved using a commercial conduc
tor’s punch. These discs reflecting patient speci
mens, as well as appropriate control discs contain
ing known am ounts of hemoglobin, were placed on
the RID plates. The disc was subsequently rehy
drated with 10 fxL of phosphate-buffered saline,
and the plates were then incubated for 18 to 24
hours at room tem perature. Perpendicular diame
ters of precipitation were measured following this
incubation period utilizing the data from the
hemoglobin control discs. A standard RID curve
could then be constructed.
Specifically m easured punch discs from fecal
smear samples were made from 211 patients ran
domly visiting offices of Wright State University
gastroenterologists and family physicians. His
tory, physical examination stool specimens for
Hem occult II and RID tests, and signed consent
were minimum prerequisites for patients entering
this investigation. A data-gathering card and diag
nostic flow sheet were designed and followed in
making appropriate diagnoses. The workup and
diagnosis in each case were thorough and reliable.
Specimens were processed for the Hemoccult II
and RID tests as described.

Results
As predicted by Barrows et al17 and Songster et
al,10 occult blood was detected in stool specimens
using the RID test.35'37 There is a significant differ
ence betw een the accuracy of the Hemoccult II
test and the RID test, particularly in differentiating
upper and lower GI tract bleeding. The accuracy
of the combined guaiac and immunologic testing
depends on what each of the tests is designed to
do. The guaiac peroxidase detection test is an indi-

*Radial im m unodiffusion plates containing goat anti
hem oglobin sera were supplied by Dr. George Barrows,
University of Louisville School of Medicine, Louisville,
Kentucky.
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rect test for human blood that may arise anywhere
m the GI tract.21-34-38-39 The immunologic test is
specific for human blood associated only with the
large bowel81'-18 because pancreatic carboxypeptidase40-41 usually degrades upper GI tract blood
before it reaches the large intestine.10-26-42 Conse
quently, the RID test should be positive for lower
GI bleeding and negative for upper GI bleeding.
The Hemoccult II test should be positive for both
upper and lower GI tract bleeding.
The Hemoccult II detected peroxidase activity
in only nine of the 41 cases of upper GI pathology
(21.9 percent). In 38 of 41 cases of upper GI pa
thology (92.3 percent), the RID test results were
negative, as would be expected, since this test
primarily detects lower GI bleeding. The RID was
positive in three of 41 instances (7 percent false
positives) (Table 1), which may reflect a false
positive reaction or, more likely, the detection of
blood from the upper GI region that escaped deg
radation by proteolytic enzymes.
The two tests were equally effective in detect
ing lower GI bleeding in that both detected fecal
hemoglobin in 37.8 percent of the sample tests.
Songster et al,15 in their study involving 150 con
secutive colorectal carcinoma cases, found that
occult bleeding was detected by Hemoccult 11 in
40 percent of the overall cases, whereas the im
munologic test was positive in 65 percent.
When used simultaneously, the RID and Hem
occult II tests detect lower GI bleeding more accu
rately than either test alone. Using both the RID
and the Hemoccult II tests, four of five colorectal
cancers were identified. In addition, the RID test
was positive in the one case of metastatic cancer
of the ileum for which the Hemoccult II test was
negative.

Comment
From this investigation and the studies of
others, it can be determined that (1) occult human
blood in stool specimens can be detected by immunologically specific assays (ie, RID); (2) this
immunologic assay seems to be monospecific for
human hemoglobin, whereas the guaiac test is
nonspecific and detects only peroxidase activity;
(3) the guaiac test may provide an indirect clue
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Table 1. Patients (n = 211) With Radial Immunodiffusion (RID) or Guaiac (Hemoccult II) Positive Tests
Categorized by Diagnoses and Correlated Results

Diagnosis

Total

RID and/or
Hemoccult Positive

Hemoccult
Positive

RID
Positive

5
1
13
8
1
7
2

4
1
3
8
1
1
1

3
0
3
6
1
0
1

3
1
2
5
1
1
1

2
25
12
1
1
78

2
5
2
1
1
30

1
5
2
1
0
23

1
1
0
0
1
17

1
12
1
2
1
3
8
1
4

1
1
1
1
1
1
1
1
1

1
1
1
0
1
0
0
0
1

0
0
0
1
1
1
1
1
0

11
4
4
52

0
1
3
14

1
1
3
10

0
0
1
6

Diseases th a t could specifically
be correlated w ith site o f bleeding
Low er g astro in te stin a l tract
C arcinom a o f large bow el
M etastatic cancer o f ileum
Polyps in large bow el
U lcerative co litis
D iverticula o f colon (bleeding)
C rohn's disease o f ile u m
U lcerative p ro c to s ig m o id itis
U pper g astroin te stina l tract
G astric carcinom a
U pper g astroin te stina l ulcer
G astritis
G astric C rohn's disease
Hiatal hernia, esophagitis
Total
Diseases th a t could not be correlated
sp ecifically w ith site o f bleeding
Old inactive C rohn's disease
H em orrho ids (not bleeding)
A nem ia, h epatom egaly
Diabetes
Anal irrita tio n , spastic colon
Reflux esophagitis, h e m o rrh o id s
Diarrhea
Liver disease
A rte rio scle ro tic ca rdiovascular
disease, co nstip atio n
No p ath olo gy fo un d
Esophageal spasm
P roctitis (no bleeding)
Total

that occult bleeding has occurred som ewhere in
the GI tract; and (4) upper and lower GI bleeding
can be differentiated by use of both tests together,
the guaiac for upper and lower GI bleeding and the
immunologic for lower GI bleeding only.
Continuing studies are anticipated to examine
the accuracy o f this immunologic test and to in
vestigate the efficacy of other immunologic assays
(eg, ELISA , CIE) for the detection of occult
blood.
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The earlier recognition of human pathological
fecal blood resulting from cancer, polyps, drug in
gestion, gastritis, peptic ulcer disease, ulcerative
colitis, C rohn’s disease, and other GI disorders
by an uncom plicated, cost-effective, valid method
appears near realization. The combined use of an
appropriately sensitive guaiac test to detect more
upper and lower GI pathology while confirming its
accuracy with an improved and refined immuno
logic test would be the best method. After com-
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pletion of the next phase of the study and devel
opment o f a valid stool test screening method for
pathological am ounts of human blood in fecal
specimens, a large-scale screening trial in asymp
tomatic patients should be undertaken.
Acknowledgments
This project was supported in part by a grant from the
Ohio Academy of Family Physicians. The following persons
were instrum ental in the accumulation of data: George Barrows, MD, Diana Robinson, MS, M.R. Soleimanpour, MD,
Rolando Sineneng, MD, N. Gopalaswamy, MD, Gerald Gelford, MD, Marc Freese, MD, Satya Sangal, PhD, Barbara
Mann, PhD, Harold Keller, PhD, Martin Murphy, PhD, John
Gillen, MD, Kenneth Beers, MD, Richard Falls, MD, Barry
Skrobot, MD, Elaine Santo, RN, Juanita Whitfield, RN,
Paulette Brooks, RMA, Stuart J. Cohen, Cathy Keehan, Beth
Sonneborn, RN, Shirley Van Vleet, RN, Pam Dunaway, RN,
and Nina Calhoun.

References
1. Fink D J: Facts about colorectal cancer detection. CA
1983; 33:366-367
2. Dean T M : Carcinoma of the colon and rectum. West
J Med 1977; 126:431-440
3. Adams EC, Layman KM: Immunochemical confir
mation o f gastrointestinal bleeding. Ann Clin Lab Sci 1974;
4:343-349
4. 'de Peyster FA: Pathogenesis and manifestations.
JAMA 1975; 231:643-645
5. Cole WH, Roberts SS, Strehl FW: Modern concepts
in cancer of the colon and rectum. Cancer 1966; 19:13471358
6. W inawer SJ, Sherlock P: Colonic cancer, screening
for prem alignant and malignant disease. In Isselbacher KJ,
Adams RD, Braunwald E (eds): Harrison's Principles of In
ternal Medicine, ed 9. New York, McGraw-Hill, 1981, p 115
7. Hardcastle JD, Vellacott KD: Colorectal cancer:
Early diagnosis and detection: Recent results. Cancer Res
1982; 83:86-100
8. Diehl AK: Screening for colorectal cancer. J Fam
Pract 1981; 12:625-632
9. W inawer SJ, Fleisher M, Baldwin M, et al: Current
status of fecal occult blood testing in screening for colorec
tal cancer. CA 1982; 32:100-112
10. Songster CL, Barrows GH, Jarrett DD: Immuno
chemical detection of human fecal occult blood. In
W inawer S, Schottenfeld D, Sherlock P (eds): Colorectal
Cancer: Prevention, Epidemiology, and Screening. New
York, Raven Press, 1980, pp 193-204
11. W inawer SJ, Andrews M, Miller CH, et al: Reviews
of screening fo r colorectal cancer using fecal occult blood
testing. In W inawer S, Schottenfeld D, Sherlock P: Colorec
tal Cancer: Prevention, Epidemiology, and Screening. New
York, Raven Press, 1980, pp 249-259
12. Winchester DP, Sylvester JA, Maher ML: Risks and
benefits of mass screening for colorectal neoplasia with the
stool guaiac test. CA 1983; 33:333-343
13. Applegate WB, Spector MH: Colorectal cancer
screening. J Community Health 1981; 7:138-151
14. Pomerance W: The cancer-screening dilemma.
Postgrad Med 1978; 64(2):42-50
15. Songster CL, Barrows GH, Jarrett DD: Immuno
chemical detection of fecal occult blood: The fecal smear
punch-disc test: A new non-invasive screen for colorectal
cancer. Cancer (suppl 5) 1980; 45:1099-1102
16. Hastings JB: Mass screening for colorectal cancer.
Am J Surg 1974; 127:228-233
17. Barrows GH, Burton RM, Jarrett DD, et al: Immuno
chemical detection of human blood in feces. Am J Clin
Pathol 1978; 69:342-346

mn™ fiVe" aCOtt KD' Baldwin RW, Hardcastle JD: An imV 1^8 19U° reSCent t6St f° r feCal occult blo° d- Lancet 1981;
19. Morris DW, Hansell JR, Ostrow JD, et al: Reliability
ot chemical tests for fecal occult blood in hospitalized pa
tients. Am J Dig Dis 1976; 21:845-852
20. Stroehlin JR, Fairbanks VF, McGill DB, et al: Hemoccuit detection of fecal quantitated by radioassay. Am J Diq
Dis 1976; 21:841-844
21. Heinrich HC, Icagic F: Comparative studies on the
in vivo sensitivity of four commercial pseudoperoxidasebased fecal occult blood tests in relation to actual blood
losses as calculated from measured whole body-59-Feelimination rates. Klin Wochenschr 1980; 58: 1283-1297
22. Cameron AD: Gastrointestinal blood loss measured
by radioactive chromium. Gut 1960; 1:177-182
23. Ostrow JD: Criteria for validation of fecal occult
blood tests. In Winawer S, Schottenfeld D, Sherlock P (eds):
Colorectal Cancer: Prevention, Epidemiology, and Screen
ing. New York, Raven Press, 1980, pp 189-192
24. McCrae FA, St. John DJB: Relationship between
bleeding and Hemoccult sensitivity in patients with colorec
tal cancers or adenomas. Gastroenterol Clin Biol 1982; 82:
891-898
25. Stephens FD, Lawrenson KB: The pathologic signif
icance of occult blood in feces. Dis Colon Rectum 1970; 13:
425-428
26. Ebaugh FG, Clemens I Jr, Rodman G, et al: Quanti
tative measurement of gastrointestinal blood loss. Am J
Med 1958; 25:169-181
27. Beeler MF, Kao YS, Scheer WD: Malabsorption, di
arrhea, and examination of feces. In Henry JB (ed): Clinical
Diagnosis and Management by Laboratory Methods, ed 16
Philadelphia, WB Saunders, 1979, pp 779-800
28. Guidelines for the cancer-related check-up, recom
mendations and rationale. CA 1980; 30:208, 230
29. Cancer of the colon and rectum: Summary of a
public attitude survey. CA 1983; 33:359-365
30. McCrae FA, St. John DJB, Califiore P, et al: Optimal
dietary conditions for Hemoccult testing. Gastroenterol Clin
Biol 1982; 82:899-903
31. Jaffe RM, Kasten B, Young DS, et al: False-negative
stool occult blood tests caused by ingestion of ascorbin
acid (Vitamin C). Ann Intern Med 1975; 83:824-826
32. Greegor DH: Commentary. In Winawer S, Schotten
feld D, Sherlock P (eds): Colorectal Cancer: Prevention,
Epidemiology, and Screening. New York, Raven Press,
1980, p 317
33. Burton RM, Landreth KS, Barrows GS, et al: Ap
pearance, properties and origin of altered human hemo
globin in feces. Lab Invest 1976; 35:111-115
34. Adlercreutz H, Virkola P: Methodological and clini
cal comparison of some old and new guaiac tests for occult
blood in feces. J Clin Chem Clin Biocnem 1980; 18:695
35. Zmiheuski CM, Kubscher FF, Bellanti J: Antigenantibody interactions. In Bellanti JA (ed): Immunology II.
Philadelphia, WB Saunders, 1978, p 214
36. Barreth JJ: Textbook of Immunology, ed 3. St.
Louis, CV Mosby, 1978, p 164
37. Fudenberg HH, Stiles DP, Caldwell JL, et al: Basic
and Clinical Immunology, ed 2. Los Altos, Calif, Lange Med
ical, 1978, p 366
38. Bertario L, Mantero M, Pizzeto P, et al: Occult fecal
blood in colorectal cancer. Ital J Gastroenterol 1979; 11:53
39 Wells HJ: Evaluation of tests for fecal occult blood.
Clin Chem 1978; 24:2209
40. Bonaventura J, Bonaventura C, Brumou M: Func
tional properties of carboxypeptidase-digested hemoglo
bins. J Mol Biol 1974; 82:499-511
41. Antonini E, Wyman J, Zito R, et al: Studies on carboxypeptidase digests of human hemoglobin. J Biol Chem
1961; 236(9):60 .63
42. Bramkamp RG: The benzidine reaction: Some ob
servations relating to its clinical applications. J Lab Clin
Med 1929; 14:1087-1091

761
THE JOURNAL OF FAMILY PRACTICE, VOL. 19, NO. 6, 1984

