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state or mild malnutrition. The incidence of hyponatraemia was
directly related to the degree of malnutrition. In contrast, the
incidence of hypernatraemia was inversely related to the degree
of malnutrition. These findings confirm our belief that moder-
ately and severely malnourished children are more prone to
develop hyponatraemic than hypernatraemic dehydration. The
explanation for these findings may be that the poor reserves of
electrolytes and other nutrients in malnourished children cannot
compensate for accumulated losses of sodium.

In examining the relative risk of age, nutritional state, and
types of dehydration for case fatality, case fatality was relatedto
serum sodium concentrations rather than age group or nutritional
state. In hyponatraemia case fatality was 10 times higher than in
hypernatraemia and 2 5 times greater than in isonatraemia.
Although the incidence of hyponatraemia was related to age and
degree of malnutrition, case fatality was not associated with
these factors. The high mortality in hyponatraemic dehydration
may be due to vascular volume, which is less well preserved in
hyponatraemic dehydration than in hypernatraemic or iso-
natraemic dehydration. This may explain the high mortality in
hyponatraemic and low mortality in hypernatraemic dehydration.

Although our knowledge about the dietary patterns of these
children in relation to types of dehydration is scanty, the results
of this study document the high incidence and high case fatality
rate of hyponatraemic dehydration. Thus in contrast to hyper-
natraemia, hyponatraemia is a serious complication of diarrhoea
among children admitted to hospital in Bangladesh.

We are grateful to Dr W B Greenough III, director of ICDDR, B,
for his critical review of the manuscript. We also thank Mrs S
Chowdhury and Mrs P Mahamud for secretarial work.
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Accuracy and value of the Hemoccult test in symptomatic
patients
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Abstract

Hemoccult faecal occult blood testing is widely advocated
as a screening test for colorectal cancer but few studies
have shown its correlation with conventional methods of
investigation for colorectal disease.
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In a prospective study of 802 symptomatic patients
with suspected colorectal disease there was good patient
compliance (92-5%) and a high specificity for colorectal
cancer (85 4%). The false positive rate was 8-6% (12 of
140 patients with positive results), and while the test
result was positive in 22 of 26 colonic cancers the false
negative rate for rectal cancer (45-4%) should not detract
from its value as a screening test if proper digital ano-
rectal and proctosigmoidoscopic examination are widely
practised.
A positive Hemoccult test result is a useful indicator

for the need to proceed to full colorectal investigation,
including colonoscopy.

Introduction

The Hemoccult test has been widely advocated to screen for
colorectal cancer1 2 but no prospective studies have compared its
efficacy with conventional investigation nor examined its value
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as an additional test for colorectal disease. This study was
performed to compare stool occult blood testing with routine
investigation using proctosigmoidoscopy and double contrast
barium enema in patients with suspected colorectal disease.

Methods

We entered into the study patients with suspected colorectal disease
referred to general medical and surgical clinics at two hospitals and
for whom the primary investigations were proctosigmoidoscopy and
double contrast barium enema. Patients were given a Hemoccult test
kit with instructions to test two samples from each of three consecutive
stools without dietary restriction. Testing was delayed for three days
after rectal biopsy. Slides were returned to one hospital for develop-
ment without rehydration. Management was conventional, but patients
with normal sigmoidoscopic and barium enema appearances and a
positive occult blood test result underwent colonoscopy. Our
Hemoccult slides were compared for sensitivity and reproducibility
with the reference standard at Memorial Sloan-Kettering Cancer
Center, New York, and showed a positive result at a whole blood
lysate concentration of 0 06 g Hb/l.

Results

A total of 802 patients (343 male, 459 female) aged 14-89 years
(mean 53) entered the study and 742 (92-5%" ) returned slides. Of
these patients, 140 (18 90o) had one or more positive slides (figure).

100

*le of 52 91
patients 50'

28-6eb.

15T/I.

2-81.

I 2 4 6
No of positive slides

Number of positive Hemoccult slides.

Forty colorectal cancers were diagnosed in 37 patients, of whom 34
had at least one cancer detected by barium enema examination. Twenty
two of the 26 patients with colonic cancer had two or more positive
Hemoccult test results compared with six of 11 patients with rectal
cancer. Specificity for colorectal cancer was 85 40, The table shows
1 '-es' staging of the cancers. Fourteen of 34 patients with adeno-
matous polyps had a positive Hemoccult test result. Specificity for all
colorectal neoplasia was 86W6 with a predictive value of 30%.

Staging of colorectal cancers in 37 patients

Dukes' stage
Distant

A B C metastases

No of patients 4 16 11 6

No significant disease was found in 12 patients with positive tests
(false positive rate 8 60o). Diverticular disease was detected on
barium enema examination in 260 patients (35%'), and of these 41
(15 8') had a positive Hemoccult test result, nine of whom had an
additional lesion at colonoscopy (two cancer, both Dukes' stage B;
five adenomatous polyps; one Crohn's disease; and one angiodysplasia).

Discussion

The incidence of colorectal cancer is increasing with little
improvement in prognosis despite advances in surgical and
diagnostic techniques.3 Important factors include the advanced
stage of the disease at the time of diagnosis4 and the failure of
sigmoidoscopy and barium enema examination to detect up to a
quarter of neoplastic lesions, as emphasised by the increasing
use of colonoscopy5 and continuing widespread use of the single
contrast barium enema.6
The sensitivity of Hemoccult correlates well with colonic

cancer (22 out of 26 patients in our series) but less well with
rectal cancer (six out of 11 patients) and adenomatous polyps
(14 out of 34). Advantages included detecting seven neoplastic
lesions (two carcinoma and five polyps) in patients with positive
Hemoccult test results when barium enema detected only
diverticular disease.
Though rectal bleeding is an important symptom of colorectal

cancer,7 only half of our patients with carcinoma complained of
overt bleeding-namely, 10 of the 26 patients with colonic
cancer, and nine of the 11 with rectal cancers.
The reduced correlation of Hemoccult findings with rectal

lesions is explained by the limited time available for mixing of
blood with stool and release of haemoglobin from red cells. This
should not limit the value of Hemoccult if routine examination
is properly employed, for distal lesions are often within reach of
digital and sigmoidoscopic examination. Increasing combined
use of flexible sigmoidoscopy8 will detect more proximal left
sided lesions, while Hemoccult gave a positive result in eight out
of 10 carcinomas of the right sided or transverse colon.
Our results suggest that Hemoccult is a useful additional

investigation which when positive indicates the need to proceed
to full colorectal investigation, including colonoscopy. It deserves
evaluation in general practice.

We thank our colleagues who collaborated in this study, Dr Martin
Fleisher, Memorial Hospital, New York, and Eaton Laboratories,
Woking, Surrey, for their help and support.

Requests for reprints should be addressed to: Professor Richard H
Hunt, Division of Gastroenterology, McMaster University, Hamilton,
Ontario, Canada.
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ONE HUNDRED YEARS AGO A telegram from Sierra di
Falco, near Caltanisetta, in Sicily, where diphtheria is at present
epidemic, says that the inhabitants are in a great state of excitement,
superstitiously believing-as the Milanese did during the great plague
three centuries ago-that the malady is being disseminated by
poisoners. An unfortunate pedlar, suspected of being one of these
evil-doers, has been seriously maltreated, and barely escaped with
his life. (British Medical Journal 1883;i :424.)
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