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The epidemiology of gastrointestinal cancer
The proportion of patients with gastric cancer who are cured of their disease is so small that the
epidemiologist can, with reasonable safety, regard death rates and incidence rates as almost
synonymous. Straightforward attempts at improving therapeutic efficiency have been so unsuccessful'
that there is a strong and perhaps unassailable case for a change in emphasis to the investigation of
the cause of the disease, for an increased understanding of its aetiology should lead naturally to
effective preventive measures. A striking difficulty of the epidemiological approach is, however, the
lack of a testable hypothesis which can be based upon what seems at first to be a generous amount
of knowledge.

Gastric cancer varies greatly in incidence in different parts of the world,2'3'4 being uncommon
in the U.S.A., though probably rarer in many parts of Africa, common in Japan, and in Europe,
an area of intermediate incidence, it shows a reasonably steady gradation of decreasing frequency
from east to west. But even within national areas further fluctuations occur, such as the high gastric
cancer incidence in north Wales.56' These patterns are likely to be due mainly to environmental
rather than genetic factors, one reason for this view being that the incidence of gastric cancer tends
to fall in migrants from high-risk to low-risk areas, such as from Japan to the U.S.A.7 8'9

Within geographical areas gastric cancer incidence rates can vary with time, perhaps the most
striking change being the falling incidence of gastric cancer in the U.S.A., though similar variations
are also occurring elsewhere.

Dietary carcinogens would seem to be the most likely causal factors, but searches for such
substances have been uniformly disappointing. One reason has undoubtedly been the difficulty
which any individual has in remembering the constituents of a diet taken in the past.'0 It seems
possible, and even likely, that the relevant events take place a considerable number of years before
any tumour is apparent histologically. A parallel situation is probably that in lung cancer: smokers
who cease smoking continue for some years to have an increased risk of carcinoma compared with
non-smokers although the chances are less than those for comparable individuals who continue to
smoke." The lack of suitable experimental models for human gastric cancer has also been a con-
siderable problem. Very few substances are known which can be shown experimentally to induce
the appearance of gastric adenocarcinomata. One such is aflatoxin,'2 which can be formed by
Aspergillus growing on a surprisingly wide variety of carbohydrate foods, including potatoes, wheat
and rice, and groundnuts.'3 There is, however, no evidence that aflatoxin is a significant cause of
gastric neoplasia in man.
The raised incidence of gastric cancer amongst the poorer members of European and north

American populations'4 could be explained by a variety of factors, such as the constant re-use of
cooking fats which come to contain carcinogenic hydrocarbons, or by lower standards of food
preservation which lead to adulteration by moulds or bacteria which form carcinogens. There is,
however, no direct evidence in favour of these or any other similar speculative hypotheses.
The genetic component in liability to gastric cancer, though weak, is important as it offers a

different approach to the investigation of the disease. The association of gastric cancer with blood
group A15 has been found repeatedly throughout the world in both high and low incidence areas,"'
and its reality is emphasized by further blood group A associations with liability to pernicious
anaemia'7 and to salivary tumours.'8"9 The ABO(H) blood group substances are present in large
quantities in the mucosal epithelium,20,2' but the lack of any obvious physiological role has hindered
further study. The description of an association between the appearance of intestinal alkaline
phosphatase in the serum and blood groups 0 and B222324, i.e., those apparently relatively in-
susceptible to gastric cancer, which seems in some way to be induced by the feeding of fat,25 does
go some way in relating blood groups to alimentary function. It seems unlikely, however, that the
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inherited influence on gastric cancer incidence can be related more closely to intestinal phosphatase
than to the blood groups, for ABH non-secretion seems to inhibit the appearance of intestinal
phosphatase in the serum much more completely than blood group A, yet gastric cancer probably
appears very slightly, if at all, more frequently than might be expected in ABH non-secretors.16
The epidemiological picture of colonic and rectal cancer is, if anything, more obscure than that

of gastric cancer. Colonic cancer frequency seems to be inversely related to that of gastric cancer:
it tends to be common where gastric cancer is rare, to affect women more often than men, and
perhaps to be rising in incidence in countries like the U.S.A.26,27,28, where gastric cancer incidence
is falling. The customary division between colonic and rectal cancer at the rectosigmoid junction,
an area of high cancer incidence, allows differences between the two regions to be obscured by small
variations in methods of classification. Rectal cancer, however, does seem to affect men more often
than women though this seems to be due in fact to a male predominance with increasing age, the
sex ratio changing from 1 :1 at age 40 years to about 2:1 at age 65 years.29 This pattern could reflect
a greater male exposure or susceptibility to carcinogenic activity, but we have almost no knowledge
of the factors which could be involved. The tendency for carcinomata to occur in the caecum,
sigmoid, and rectum, areas where faecal stasis tends to occur, suggests a contact factor, which is
supported to some extent by the probable low incidence of large bowel cancer in Africans taking
a high residue diet. However, it is not known whether large bowel cancer is due to an ingested
carcinogen or to a metabolic byproduct of a normal diet.

Environmental factors must predominate as influences on the incidence of large intestinal cancer
as for gastric cancer, and again migrant studies give some ofthe best evidence to support this view.7,8,9
Death rates from arteriosclerotic heart disease and from colonic cancer seem to be related to each
other in individual countries (Wynder, E. L., personal communication), but it seems likely that
this association is due to some other factor common to both.

It is understandable that the epidemiology of gastrointestinal cancer has been an unpopular
subject for the short-term rewards have been slight. However, the size of the problem does mean that
small advances, though unexciting, can be valuable for their wide potential application.

M. J. S. LANGMAN
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