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have started similar voluntary bans. Experience there, re-
ported at a conference organized by the Board of Science
with help from the Department of Health on 9 July (see
p. 176 of this week's B.M.7.), had shown that even in a
city as large as Glasgow there has been little more difficulty
in implementing the ban than at Ipswich. The result had
been a gratifying reduction in the amount of amphetamine
and related substances prescribed.

This spirited action on amphetamine is in the best
traditions of medicine in Britain: a scheme initiated and
proved by local enthusiasm and then taken up by the
profession at large. In particular, many will welcome the
way it achieves its objective but preserves individual free-
dom-a solution more welcome than the total ban adopted
in several other countries-and the Board of Science is
to be congratulated on its action in this field. Justifiably,
the agenda at last week's conference was confined to
amphetamines. Yet many doctors must be asking themselves
whether other potential drugs of dependence at present
being prescribed without much thought could not also
be exposed to similar careful scrutiny.
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' British Medical Journal, 1968, 4, 572.
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4 British Medical Journal, Supplement, 1970, 3, 48.

New Test for Cancer
Attempts to provide a diagnostic test of cancer have a
long and disappointing history. Now one has been devised
that is considered sufficiently promising to deserve large-
scile trial. It depends on the assay in the patient's serum
of an antigen found to be associated with at least some
forms of neoplasm-but apparently with some other patho-
logical processes too.

In 1965 P. Gold and S. 0. Freedman,1 2 at McGill
University in Montreal, discovered a specific antigen in
adenocarcinomata of the entoderm-derived epithelium of the
gastrointestinal tract. They found the same antigen in
embryonic and fetal digestive tissues, including the liver
and pancreas, up to the end of the second trimester of
pregnancy. The new antigen, which they called carcino-
embryonic antigen (C.E.A.), proved to be a protein-poly-
saccharide complex with a molecular weight of about
200,000.3 Circulating antibodies to it were found in the
sera of a high proportion of women in all trimesters of
pregnancy, in post-partum women, and in 70% of patients
bearing non-metastatic cancers of the digestive system.4 In
patients bearing metastasizing cancers of the digestive tract
no antibodies were found. Since C.E.A. is located on the
surface of tumour cells,5 the disappearance of circulating
antibodies in patients with disseminated cancers may have
resulted from their adsorption on to tumour cells. Alter-
natively, if C.E.A. is released into the circulation from
large tumours, an excess of antigen may mask the presence
of anti-C.E.A. antibodies.

D. M. P. Thomson and his colleagues6 succeeded in
confirming this hypothesis by developing a radioimmuno-
assay capable of detecting 2-5 ng of C.E.A. antigen per
millilitre of serum. A double-blind study involving- the
examination of 5-ml samples of serum from 200 patients in-
dicated the presence of the antigen in concentrations rang-
ing from 2-5 to 320 ng/ml in 10 out of 11 preoperative
cases of cancer of the colon or rectum, and in all of 24 post-

operative cases of cancer of colon or rectum with residual or
recurrent disease. None out of 26 postoperative cases with-
out residual disease was positive. At operation the pre-
operative case of colon cancer that gave a negative C.E.A.
test was found to have a volvulus of the affected portion of
the gut, with resultant impairment of the circulation.
Thomson and his colleagues suggested that the presence

of circulating C.E.A. in the sera of patients with cancer
of the large bowel might have both diagnostic and prog-
nostic significance, and T. L. Moore and his colleagues
in Boston recently investigated this suggestion.7 Not sur-
prisingly to anyone familiar with previous attempts to
find a test for cancer, this investigation disclosed both
false positive and false negative results. The study included
279 persons. Among these Moore and colleagues found
C.E.A. in the sera of 32 out of 35 patients with carcinoma
of the colon, all of 13 patients with carcinoma of the
pancreas, 6 out of 14 patients with other gastrointestinal
cancers, 6 out of 8 patients with bronchogenic carcinomas,
24 out of 46 patients with severe alcoholic liver disease,
and 7 out of 13 patients with uraemia. On the other hand
79 assays on 40 young normal control individuals all gave
negative results. In so far as the earlier studies of the
McGill group showed that C.E.A. was associated in the
embryo with all epithelia of entodermal origin, the six
positive results in patients with non-colonic gastrointestinal
cancers, and possibly the six positive results in patients
with lung cancers, have a rational explanation. Three cases
of adenocarcinoma of the stomach, one case each of squa-
mous carcinoma of the oesophagus and carcinoma of the
bile ducts, and an ileal carcinoid that had metastasized
to the liver gave positive results, whereas two cases of
hepatoma and three of adenocarcinoma of the stomach
gave negative results. Among 13 cases of cancer not in
the digestive tract all of 3 with adenocarcinoma of the
lung but only 3 out of 5 with bronchial cancers of other
histological types positive results.
The Boston workers' findings sufficiently confirmed those

of the McGill group to permit them to consider the future
value of the C.E.A. assay test with cautious optimism.
Obviously the fact that a variety of conditions may be
associated with positive results may lead to difficulties in
interpretation. In particular, Moore and his colleagues con-
sider that more information is needed to establish the value
of the test in elderly persons and in monitoring tumour
behaviour in postoperative cases. Though C.E.A. seems to
be regularly detectable in patients with cancers of the
pancreas, it is not yet certain whether its presence is ever
likely to be discovered early enough to influence the
course of the disease.

Large-scale surveys now in progress in North America
and proposed for Great Britain are likely to show whether
the new test has practical value at a time when different
types of antigen tests for neoplasms are being developed.8
In any case this first semispecific tumour-antigen test may
pave the way for other more specific and more certain tests.
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