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EXPERIENCES WITH STOOL BENZIDINE TESTS IN A HEALTH SURVEY PROGRAM
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INTRODUCTION

Tests for occult blood in the stool are commonly used
by physicians. However experiences with such tests as
a screening procedure among healthy populations have
not been published. The data presented here were
collected to answer questions of frequency, associated
factors, and results of clinical investigation of patients
with positive tests. The usefulness of benzidine testing
as a screening technique is discussed. Some observations
on the clinical significance of occult bleeding in an
otherwise asymptomatic person are also presented.

METHOD

As part of its research program to study the late effects
of radiation in survivors of the atomic bombings, the
Atomic Bomb Casualty Commission (ABCC) in conjunction
with the Japanese National Institute of Health (JNIH)
conducts biennial medical examinations on the selected
population which comprises the ABCC-JNIH Adult Health
Study (ME-200) sample.! In addition to obtaining a
history, complete physical examination, chest X-ray,
electrocardiogram, urinalysis and routine hematology, a
stool specimen is analysed for occult blood, ova and
parasites. No restriction was placed on eating meat or
fish. For this study, the 6847 examinations between
1 July 1961 and 30 June 1962 were utilized.

Stool specimen was brought from home in a paper
container by the patient on the day of examination.
Occult blood was estimated by the method of Ham? using
benzidine hydrochloride, freshly prepared each day.
Examination for parasites was done by both zinc sulfate
flotation® and fecal concentration techniques.* Blood
was drawn from an antecubital vein. Hemoglobin determi-
nation was done in duplicate by the cyanmethemoglobin
technique using a spectrophotometer. ®

RESULTS

Rates. The rate of positive benzidine tests (Table 1) was
slightly higher among males (17.7 %) than among females
(13.22%). This relationship existed for all but the youngest
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age groups studied and did not differ significantly by age.
These rates are somewhat lower than those found by
I—lepler'3 among hospitalized patients (26.3%) or in a
group of healthy medical students by Mendeloff” (32%).

To determine the constancy of occult bleeding in indi-
viduals with positive benzidine tests, the records of a
50% sample of Nagasaki subjects seen during 1 calendar
year were examined for benzidine testing at the exami-
nation 2 vears earlier (Table 2). The rate of positive
results at the 2 examinations, 22.7% and 21.8%, were
similar. However, 70% of those who were positive and
80.6 % of those who were negative at the 1st examination
were negative at the 2nd examination. Considering both
examinations 38 % of the population had 1 positive test.

Parasitosis. The prevalence of intestinal parasitosis in
the study population is high, 17.6% (Table 3). This table
also shows the relationship of parasitosis to occult bleeding
by percentage of persons with positive benzidine tests
among those with parasitosis as compared with those
without. Rates are shown for specific parasites and for
all parasites. The latter includes infrequently found 't}%es
which are not shown separately. Moreover, since some
persons had mixed infestations, an individual may have
been tabulated more than once. The presence of parasites
was associated with a slight but significantly (P<0.001)
increased prevalence of occult bleeding (20.4 % vs 13.6 %).

The intensity of bleeding in the infested group was
examined in a substudy on 2158 persons examined in
Nagasaki between May 1962 and December 1963 in which
the reaction of all stool specimens positive to benzidine
was classified as weak, moderate, or strong. In addition,
a guaiac test was done on each specimen positive to
benzidine. The positive benzidine tests among the infested
group have approximately the same distribution of weak,
moderate and strong results as does the group without
parasitosis (Table 4). Of the 2158 persons in the substudy,
with or without parasites, at least 8% had positive stool
guaiac tests. Since stools negative to benzidine were not
tested with guaiac, a small number of positive cases were
probably missed thus underestimating the true incidence
of positive guaiac tests to some small degree.

Strongly Positive Benzidine. The medical records
were reviewed for the 69 persons (34 male and 35 female)
in whom strongly positive benzidine tests were found.
The age distribution was somewhat younger for the males
than that of the entire male study population, but the
females very closely approximated the age distribution of
the entire female study population. Of these patients 48
were to have 1 or more repeat examinations for occult
blood. Of the 129 repeat examinations, 48.1% were
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negative and 51.9% positive. A third of these positive
tests were again strongly positive on a subsequent repeat

test.

On the indication of occult bleeding 28 upper gastro-
intestinal and 6 lower intestinal tract X -rays were done on
these patients.
found in a 57-year-old woman and 1 hiatal hernia was

One asymptomatic gastric ulcer was

noted. Hemorrhoids were diagnosed 4 times. Of these
persons 19 had at least 1 intestinal parasite, a rate only
slightly higher than among the entire population (27.5%
vs 18.4%). Table 5 shows that the group with strongly
positive benzidine tests had hemoglobin values remarkably
similar to the group with negative tests excepting males
below age 45 in whom there is a higher incidence of low
hemoglobin levels. Numbers, however, are small.

Of these 69 persons 66 had received an identical routine
medical examination 2 years previously and of 63 stool
examinations for occult blood 29 (46.0%) were positive
by the same technique at that time. It appears, therefore,
that those persons with strongly positive tests for bleeding
have a greater tendency toward persistent bleeding than
do persons with positive tests of lesser degree (Table 2).
Hemoglobin values were essentially unchanged from the
previous examination [mean of 13.1g/100 ml vs previous
mean of 12.9g/100 ml) for the 65 persons who had
hemoglobin determinations at both examinations. There
was thus no indication of depletion of iron stores.
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TABLE 1 POSITIVE BENZIDINE TESTS BY AGE AND SEX

#1 81 Benzidine FIIG: @k d X UMER
e “Male 3 Female %
;’Hﬁ Examined Positive [Bi% ¥ Examined Positive FEE#H
i B B 7 MR E
1& Number #2 % A Number # %
-30 326 43 13.2 535 85 15.9
30-44 750 123 16.4 1763 207 1L
45-59 740 147 19.9 1193 164 13.7
60+ 608 115 18.9 T18 98 13.7
Total 2424 428 iy 4209 554 13:3
Total Male +Female Examined - Positive .
@t 4% W B 633 B 982 153

TABLE 2 RELATION OF SECOND BIENNIAL TEST TO FIRST TEST RESULT

£2 ZMHOWHES]LFHO®RE QRS OME
Category 1st Examination 2nd Examination 2 @EH nf®
iy _IMADRE  Nesie BE®  Posiive Bttt
Number # % Number # % Number # %
Positive [t #& 217 22.7 152 70,0 65 30.0
Negative & # 739 773 596 80.6 143 19.4
Total Eid 956 100.0 T48 78.2 208 21.8




TABLE 3 PARASITES AND OCCULT BLEEDING IN POPULATION WITH POSITIVE BENZIDINE TEST

#3

Benzidine B{IE & 1E o0 8 3% ot RHLE 12

HUHAFERE L UHM

Occult Bleeding

Parasite # 4 Number # % 1
Number $ % e
Ascaris (o] s 135 2.0 36 26.7
Hookworm - — #55 sy .. 257 3.9 82 31.9
Trichocephalus g oo 422 6.4 104 24.6
Al BT H i 1168 17.6 235 20.4
None FH @ 0 E o 5465 B82.4 744 13.6

TABLE 4 DEGREE OF POSITIVITY BY PARASITE

Fd4 HE R
Parasite %%
Category None. HH o & 1 & Al Ll Hookworm —+ 475 & Ascaris [a1#
K Number # % Number # % Number ¥ % Number % %

Benzidine_ Benzidine G o :
Total s canuimas 1730 100.0 428 L00.0 131 100.0 75 100.0
MNegative BfE............... 1406 81.3 318 74.3 87 66.4 53 70.7
Weak S8BME .ocins 188 10.9 64 15.0 24 18.3 13 17.3
Moderate s 25 i pi44: ... 86 5.0 27 6.3 14 0.7 6 8.0
Strong B 50 2.9 . 19 4.4 B 4.6 3 4.0
Al positive 4% K G & 324 18.7 110 25.7 44 33.6 22 29.3
Guaiac Guaiac RIE
MNegative BEHE ... 195 60.2 59 53.6 26 59.1 15 68.2
Positive BB .o 129 39.8 51 18 40.9 7 27.8

46.4

TABLE 5 PERCENTAGE DISTRIBUTION OF HEMOGLOBIN VALUES FOR PERSONS WITH NEGATIVE
POSITIVE OR STRONGLY POSITIVE BENZIDINE VALUES, BY AGE AND SEX

5 Benzidine RGKEYE, Bt Es3BBHOR NS EAT /O HOASHEGH: Elhd & U

1

Age Benzidine value Number £ Hewaglobin b7 0 e 2 a0 ml)
i@ Benzidine [I&
12.0 12.0-13.9 14.0-15.9 16.0+

Male 9} -

-45 Negative BEHE ....oooviiinninniniianinins 897 1.5 24.6 64.7 9.3
Bositive: BEEE wovoinssinmmmiinrms 165 1.8 29.1 61.8 7.3
Strongly positive 38 M4 .. 20 20.0 55.0 25.0

45-59 Negative B 576 4.7 38.4 48.6 8.3

Positive B .oociiinirnnnerirenciinnn 146 8.9 8.4 45.5 6.9
Strongly positive M 9 44.4 44.4 11.1

60+ Negative 1% 475 10.3 47.2 38.1 4.4
Positive BB ... 114 20.2 42.1 33.3 4.4
Strongly positive 3% 5 40.0 60.0

-10.0 10.0-11.9 12.0-13.9 14.0+

45 Negative B voniiinisnniniriiees 1976 3.0 329 58.0 6.0
Positive BB ... 286 B2 38.8 52.4 3.5
Strongly positive S&MB%E s 20 40.0 40.0 20.0

45.59 Negative BEHE ooorrivrmismimmsgmunsion 996 2.2 30.3 59.2 8.2

Positive BB cocoerrvinnnirrrnrinnnaneen 156 4.5 31.4 54.5 9.6
Strongly positive 38 B ... 8 ) 12.5 62.5 25.0

B0+ Negative BEHE oo 568 2.5 33.8 55.6 8.1
Positive % cooveeien B9 2, 43.8 {4 2.2
Strongly positive MM ...ees T 33.3

66.7




DIAGNOSES

All diagnoses from the medical examination which might
be associated with gastrointestinal bleeding were summa-
rized with respect to occult bleeding (Table 6).

All medical records were reviewed for the 209 autopsied
patients who had been examined in the Adult Health Study.
The median interval between examination and death was
13.5 months., The 309 accumulated diagnoses derived
from this group are considered with respect to benzidine
testing (Table 7). The results are compared with those
for the 2158 members of the Adult Health Study sample
aged 60-69 (This age group was selected because the
median age of the autopsy population was 65 years at
death).
between samples nor between disease categories.

The table shows no meaningful differences

Table 5 presents the hemoglobin distribution of those
with and without occult gastrointestinal bleeding. The
69 persons with strongly positive benzidine tests are
shown for comparison although small in number. Hemo-

globin levels did not differ among those with oceult .

bleeding and those without occult bleeding. This was
true, with the possible exception of young males, even
for the group with strongly positive tests.
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TABLE 6 POSITIVE BENZIDINE TESTS BY DIAGNOSES

#6 FZRIHNIZ X 5 Benzidine

i b5 1 & B

Positive
Diagnosis #i#f & Number # Blood in Stool
& W F
Gastrointestinal cancer B IR oo s 17 8
Purpura %365 7 .
Heniorsholds e o s niarmn i Sinmss Saninsninse i 123 34
Bropchiectasis Qb 3 B A o s S s iy 15 5
Stomatitis TPIH .ooovveeiemrinnnns i 5
Other diseases of buccal cavity flie DR ® . 1
Oesophagus, diseases of frgsms . 4 1
Stomach and ducdenum, diseases of ﬁ = |y ﬁﬂﬁﬁ?@ 77 19
Gastroenteritis and colitis A& L URBR 1 -
Enteritis and ulcerative colitis B & & BB ME RBBE s 14 6
Anal fissure and fistula AL 3l & & OFERE ... 3 1
Abscess of anal and rectal regions NP9 & 0F PRS0 BRAL ooveennnenns 1
Cirrhosis of Bver FEBEZEIE ..o vverrmrreescsensissassesonetersrasssrssrsesessssnas 44 8
Cholelihinnts FB 17 55 o i L i s i s fes i b i s 13 3
Total # 325 85

Population %+ % % 22 6633 982




TABLE 7 BENZIDINE TESTS ON 309 ME-200 SUBJECTS SUBSEQUENTLY AUTOPSIED
#T BRETL o B AREBESRE9 AL TOLENO Benzidine IR

- Number Done Number Not Done Negative Weak Moderate Stron Positive
Aut Sample : L ; 2 g 2
utophy. Sataple. Wt JeHE Y P Bt @B REBE BB 2Bt
Carcinoma # .....oooinininnnnns 76 5 72.4 % 15.8 % 5.3 % 6.6 % 27.6%
Kidney 52 voooooveeersorerrronenes 34 1 85.7 13.3 2.9 0 14.7
Liver BEBE ...ccccommasmessmssnnnn 25 0 64.0 24.0 4.0 8.0 36.0
Heart  (J# ooeeeeeiiiinnnennns 24 1 62.5 25.0 12.5 0 37.5
Cholelithiasis #BAEE o 24 1 54.2 20.8 12.5 125 45.8
Thyroid B v 20 3 70.0 10.0 15.0 5.0 30.0
Gastric Ulcer Hilf% ... 17 i] 76.4 17.6 0 5.8 23.5
Tuberculosis $5#& ... 37 5 73.0 21.6 5.4 0 27.0
CVA BT IR i 52 9 78.8 17.3 1.9 1.9 21.2
All Diagnoses ® 0T ... 309 25 71.6 17.5 6.7 4.1 28.4
ME-200 Sample ME - 2004 % 3 2158 = 80.0 117 5.2 3.2 20.1
DISCUSSION £ ¥

-

In describing the benzidine dehydrochloride test used
here, Ham stated that tests of stool from normal persons
were negati\-‘e.2 The data presented here do not sustain
such a conclusion. Rates for positive tests reported here
are somewhat lower than those reported for other popu-
However, the percentage of the population
demonstrating positive tests would seem to be a direct
function of the number of times the test is repeated. This
suggests that if testing is continued over a long enough

lations.®

period positive tests not associated with known morbidity
will occur in all members of a healthy population.

The present data suggest that even in the group with
strongly positive tests the finding is of little help in de-
tecting disease. The age distribution of this group ap-
proximated that of the population examined and prevalence
rates did not increase with age as might be expected if
occult bleeding were associated with chronic disease.
Secondly, complete examination including X-rays of the
gastrointestinal tract failed to reveal underlying disease.
These 69 persons, with the exception of the males below
age 45, had hemoglobin levels no different from the rest
of the examined population which would seem further
evidence of the benign nature of this finding.

A recent studv confirmed the widespread occurrence
of benign occult bleeding in an asymptomatic healthy
population. Studying the effect of oral iron on the stool
guaiac test® for 34 presumably healthy adult males, 10
were found unsuitable for study because of frequent and
intensely positive stool guaiac reactions. Of 136 stools
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tested in this group of ‘bleeders’ 45.6% were positive
and 8.1% were strongly positive. These individuals were
not further studied.

Brankampg reported that 3 to 5 cc is the eritical amount
of blood loss necessary to produce a positive benzidine
test. Mendeloff’ found that an amount of ingested packed
red cells equivalent to 30cc of whole blood produced a
benzidine test averaging about 3+ in 10 medical students.
Positive tests can result from dietary hemoglobin.
However, much meat is necessary and it is reported that
diet can usually be ignored in interpreting the benzidine
test. " Anemia was not found among patients with occult
bleeding in the present study. Anemia need not be
anticipated with occult bleeding: It has recently been
demonstrated that an efficient mechanism exists for
increasing iron absorption against iron loss, even prior

to the development of anemia. '

In a group of patients
with iron deficiency the failure of this compensatory
mechanism has been described.'® Gastrointestinal ab-

sorption of iron is now under intensive investigation.

As a screening procedure, the stool benzidine test
seems to be of relatively little value. An ideal screening
procedure should have the following characteristics: L

Simplicity. The procedure should be uncomplicated,
easily and quickly carried out, with a minimum of dis-
comfort to the patient.

Low cost. It should be inexpensive regarding equipment
and technical time consumed.

Reliability. The percentage of positive tests in the absence
of disease must be minimal.

Sensitivity. The percentage of negative test in the
presence of disease must also be low. Furthermore, the
procedure must be sensitive at the early, localized stage
of disease.

Productivity. Diseases which might be detected by such
a procedure must be of high enough incidence or serious
enough import to warrant screening for them.

Although the stool benzidine test satisfies the first 2
criteria, the test is of very low reliability and sensitivity.
Investigation of those patients with strongly positive tests
has failed to reveal significant disease. What the long-
term fate of this group will be is uncertain.

The most useful clinical application of the benzidine
test would seem to be when the physician requires some
assessment of gastrointestinal bleeding in individual
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patients. As a screening test it was disappointing - an
experience shared with others.'® The physician must
realize that positive and strongly positive tests have a
significant incidence in a normal population and must be
judged accordingly. Iron deficiency anemia lends added

significance to the finding of a positive test.

SUMMARY

The sereening of a healthy population by the benzidine
hydrochloride test is reported.

Of persons in all age groups 15 % were positive.

When the benzidine test was repeated at a 2-year interval
those positive on the 1lst occasion had only a slightly
greater tendency to be positive than those who had been
negative on the lst occasion.

Positive benzidine tests have only very slightly higher
frequency among persons with intestinal parasites than
those without. S

Anemia was not found among persons with positive
benzidine tests.

Extensive investigation of 69 otherwise healthy persons
who had strongly positive tests failed to reveal disease.

Among 209 autopsied persons whose premortem records
were examined, the benzidine test was not sufficiently
sensitive to be of clinical usefulness.

It is concluded that the stool benzidine test is not useful
as a screening technique.

AL EE LN S, BRHEMBEL LTI, o
MEEs 0B tABRAHELERIZE L. BER &
URRIBERE G I REL ADEF It s T e AE 4 EHE
TRHLENEOT, EMIZHFIE L CEDIZHET S
VEFEEI RO T REL S L. BEREZERM
FEBEREOFFRICEICAEE ML 2.

£ 5

Benzidine hydrochloride #i# Iz &L 0 E 4 A0k
iz & 2 £HEMBERM > TRE L -

SEBBIIFLTIR, 5% BERGE2L L.

Benzidine RInfiid 4 2 B vERBL 285412, 81
MEBORBFBETH 2EER, KEFENETH--F
LD LB 2P CHEEE R T EBIACPRES S 2T T
o,

Benzidine [BERCOBE XIEAFEREN S 3 HIZH
WT, ZRFEENETL hTRPLEL L ->TVWBIZTE
Zw.

HIM it Benzidine KBEEHEoMICEb s Lo .

TS A EBROTRETH - ZHOAIIDW
TR WESL LR, SRttt sr- k.

FECRT O FCERE WA L 2209 A O B #EFIIZ 5 T, Benzi-
dine FIGO R IZEREMNIZHLDITE L o) A LIEE
ERS LD I

Benzidine XIG#MAGEFEMBAEEL LTHHTELY
SV FEERICEL 1.



o

10.

14.

15.

REFERENCES
SEXH

HOLLINGSWORTH JW, BEEBE GW, et al: Medical Findings and Methodology of Studies by the Atomie Bomb Casualty Commission

on Atomic Bomb Survivors in Hiroshima and Nagasaki. Proceedings of the Seminar sponsored by the United Nations and the World Health
Organization held in Geneva 5-9 September 1960, New Yeork, United Nations, 1962. pp 77-100

(LB P U EM s 2R REREFE T B EERNEZE 20N AOESEMTE L ik, 19609 H S —~9 812
Yad- 7B THEHERESS L CERGREMEEOEIF - L ORER)

HAM TH: A Syllabus of Laboratory Examinations in Clinical Diagnosis. Cambridge, Mass, Harvard University Press

(BRI Iz B T A EMED KE)

PIHL H: Useful parasitological methods for the clinical and hospital laboratories. Amer J Med Techn 22:18.24, 1956

(RREES & CHRRRERC & > THH A FERENRERZ)

RICHIE 1.8: Ether sedimentation technique for routine stool examinations. Bull US Army Med Dept 8:326, 1948

GEEOBECHY S -7 LIEE)

CROSBY WH, MUNN JI, FURTH FW: Standardizing a method for clinical hemoglobinometry. US Armed Forces Med J 15:693-703,
1954

(RS AR A 5 FEEE K iko Bdk(l)

HEPLER O, WONG P, et al: Comparison of tests for occult blood in feces. Amer J Clin Path 23:1263, 1953
(HEFCcET a0 Mms #H s Hilolbdl)

MENDELOFF Al: Selection of a screening procedure for detecting occult blood in feces. JAMA 152:798, 1953
(BE s 2BMEEMT 2 00 EREMEORIR) .~

BRAYSHA JR, HARRIS F, McCURDY PR: The effect of oral iron therapy on the stool guaiac orthotolidine reactions. Ann Intern Med
59:172, 1963

{ Guaiac Orthotolidine I 12 M (F -+ BhAl MRS ZE O 823

BRANKAMP RG: Benzidine reaction: Some observations relating to its clinical application. J Lab Clin Med 14:1187, 1929, Cited by
Mendeloff 7

{ Benzidine &, # OEEFEMIGE M+ 2F T 8%, Mendeloff, IZ L DEIFH.T )

NEEDHAM CD, SIMSON RG: The benzidine test for occult blood in feces. Quart J Med 21:123.33, 1952

(WE T 3ENNAEL NS 2HO Benzidine RIGIRE)

BOTHWELL TH, PIRZIO-BIROLI MD, FINCH CA: Iron absorption. 1. Factors influencing absorption. J Lab Clin Med 51:24, 1958
(BRI, 1. Lo E RIETER)

. PIRZIO-BIROLI MD, BOTHWELL TH, FINCH CA: Iron absorption. 2. The absorption of radioiron administered with a standard

meal in man, J Lab Clin Mee 51:37, 1958

(gkmpgr., 2. AR THBAEEL L1085 2 A RS QBRI

CONRAD M, CROSBY WH: Intestinal mechanisms controlling iron ahsorption. Blood 22:406, 1963
(BRORIE & BT 55 F)

DAY E: Cancer screening and detection: medical aspects. J Chronic Dis 16:397-405, 1963

(Mo HES L ER: ARE)

BOLT RJ, MALLERY OT, TUPPER CJ: An appraisal of laboratory procedures in periodic health examinations. Arch Ind Health 13:
253-8, 1956

(o MR R BEEB T 12 3507 2 B iE O FRIE )



