
surprising observation was that in 11 of 14 familial tumours
there were errors in DNA replication not only in the
dinucleotide repeat marker on chromosome 2 but throughout
the tumour genome, and replication errors also affected
trinucleotide repeats, indicating widespread genetic in-
stability. Multiple replication errors have also been found in
13% of sporadic tumours.1 1213 The tumours with errors
were found to have some of the characteristics of familial
tumours-they were more frequently right sided and diploid
and had a lower frequency of loss of heterozygosity despite
there being no characteristic family history. These results
suggest that up to 15% of apparently sporadic tumours may be
associated with genetic instability.

Familial colon cancer associated with the gene mapped to
chromosome 2 may be one of most common forms of heritable
disease in man. It seems to cause errors ofDNA replication in
tumours. Identification and characterisation of the gene
should greatly facilitate surveillance programmes for colon
cancer (and associated cancers) in affected individuals and
may ultimately permit population screening. Even before the
gene is isolated, however, more effort should be made to
recognise patients with familial colon cancer so that they
and their relatives are managed appropriately. This should
probably include screening those at risk from the age of 25 by
colonoscopy every three to five years and, in women, by pelvic
ultrasonography. Those who develop colorectal cancer should

be treated by subtotal colectomy-these patients have a high
incidence ofmetachronous colonic tumours. 14
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Aspirin and colorectal cancer

Seems to reduce risk

Aspirin is used to relieve pain, reduce fever, treat arthritis,
and prevent heart attacks and stroke. Will it also prevent
colorectal cancer?
Four recent epidemiological studies have examined the

association between the use of non-steroidal anti-inflam-
matory drugs (primary aspirin) and colorectal cancer,"Z and in
this week's journal, Logan and colleagues describe a case-
control study of use of aspirin and colorectal adenomas (p
285).7 Their findings increase support for the regular use of
aspirin reducing the risk of colorectal cancer. Subjects were
recruited from participants performing faecal occult blood
tests in a randomised trial of screening for colorectal cancer in
Nottingham. Patients whose adenomatous colorectal polyps
were diagnosed after a positive faecal occult blood test result
were compared with two control groups: those with positive
faecal occult blood test results but without adenomas or
carcinomas and those who tested negative for faecal occult
blood. The relative risk of developing colorectal adenomas for
any use of non-steroidal anti-inflammatory drugs was 0A49
compared with the positive controls and 0-66 compared with
the negative controls.
Two control groups yielding similar results add credence to

the findings. But if controls are generally more health
conscious than index patients (their intake ofmore prescribed
drugs suggests that they might see their doctors more
frequently and be the "worried well"), the association of use
of aspirin with other attributes of a healthy lifestyle might
result in the observed lowered risk of colorectal cancer. Also,
past treatment for ulcers or indigestion (contraindications to
non-steroidal anti-inflammatory drugs) increased the risk of
adenomatous polyps by 30-40% and might explain some ofthe
protection observed among aspirin users. The possibility of

selection bias or residual confounding cannot therefore be
completely discounted.

All epidemiological studies associating use of aspirin and
colorectal cancer or adenomas lack random assignment of
subjects to aspirin or placebo. In such studies, casual relations
between exposure and disease are identified by consistency,
the strength of the association, a dose-response effect, the
change in risk after exposure has stopped, and biological
plausibility.
The reduction in the risk of colorectal cancer and adenoma

among aspirin users occurred in different geographical
regions, including Australia,' the United States,2 3 and
England.7 The association was evident in retrospective case-
control 27 and prospective cohort3 studies. Furthermore,
deaths from colonic cancer3 and the incidence of colorectal
cancer'2 and adenomas fell.7 Thus the consistency criterion is
met. All but one study, which found no protective effect of
aspirin on the incidence of or mortality from colorectal
cancer," have estimated that use of aspirin about halves the
risk of colonic cancers and adenomas, indicating a strong
association.

Little information is available regarding a dose-response
effect: only Thun et al reported a significant trend of
decreasing risk with increasing frequency of use of aspirin.'
Logan and colleagues reported that all categories of use-
from 1-2 to 13 times a year-similarly reduced risk.7 Little is
known about how risk changes after exposure has stopped:
Rosenberg et al reported no protective effect in people who
had used aspirin in the past regardless ofthe duration ofuse.2
How non-steroidal anti-inflammatory drugs inhibit colorec-

tal cancer is not well understood. In animal models, cell
cultures, and humans these drugs reduce the concentrations
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of prostaglandins by inhibiting cyclo-oxygenase, the enzyme
at the first step in the biosynthesis of prostaglandin from
arachidonic acid.8 Interference with prostaglandin synthesis
may prevent cancer by inhibiting cell proliferation, boosting
the immune system, or blocking synthesis of tumour pro-
moters. By inhibiting prostaglandin synthesis, non-steroidal
anti-inflammatory drugs may reduce ornithine decarboxylase
activity and thus slow tumour growth and metabolic activity.8
In a few studies, however, aspirin and indomethacin have
stimulated ornithine decarboxylase activity and cell prolifera-
tion, including proliferation in the colonic mucosa.9

Alternatively, by blocking production of immunologically
inhibiting prostaglandins by suppressor cells, including that
in mitogen stimulated cultures of cells from patients with
colorectal cancer,10 non-steroidal anti-inflammatory drugs
may activate immune reactions against tumours. These drugs
may also inhibit the synthesis of tumour promoters by
blocking the prostaglandin dependent co-oxidation of many
chemicals to form carcinogens."
Although these epidemiological studies are generally

consistent and show a strong and biologically plausible
relation between use of aspirin and colorectal cancer, they are
inconclusive regarding a dose-response effect and a change in
risk after exposure has stopped. Further studies, in different
populations and with different methods, are required to
exclude non-causal explanations and sort out conflicting
results. A clinical trial randomising patients to aspirin or
placebo would be the definitive test of aspirin's effectiveness
in preventing colorectal cancer. Previous trials of aspirin have
lacked the large numbers and follow up necessary to evaluate
any preventive effect on colorectal cancer.'21' A trial to test
whether aspirin can prevent the recurrence of colorectal
adenomatous polyps or cause sporadic adenomas to regress is
feasible, requiring relatively small numbers and follow up of
less than five years.
Even if aspirin unambiguously prevented colorectal cancer,

other risks should be considered before regular use is begun.
Aspirin is nephrotoxic and can produce renal papillary

necrosis and renal failure.'4 The development of tumours of
the urinary tract is another serious long term complication.'4 15
Although regular use of aspirin benefits patients with esta-
blished coronary heart disease,'6 its effects on the primary
prevention of stroke and cardiovascular death remain incon-
clusive.4 12 13
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The gene for von Hippel-Lindau disease

Will improve diagnosis

Von Hippel-Lindau disease is a dominantly inherited cancer
syndrome with potentially devastating effects. Its most
common complications are retinal angiomatosis, central
nervous system haemangioblastomas, renal cell carcinoma,
phaeochromocytoma, and pancreatic tumours.1 At least one
in 36 000 people have the disease, and for every case there will
be another four or five relatives with a greater than 25%
chance of carrying the gene.2 Recognising the disease is
important because regular screening of affected patients
and relatives at risk of the disease reduces morbidity and
mortality.3
With no clues to the underlying biochemical defect,

considerable effort has been expended in isolating the gene for
the disease. In 1988 it was mapped to the short arm of
chromosome 3,4 and further studies narrowed down the target
area containing the gene. Now an international collaboration
between groups at the American National Cancer Institute
and the University of Cambridge has isolated the gene.5
What is the clinical and biological significance of this

discovery? Firstly, the development of direct molecular
genetic diagnosis of von Hippel-Lindau disease will improve

presymptomatic diagnosis within affected families. Relatives
who are shown not to have inherited the mutation can be
reassured and spared a lifetime of repeated investigation. This
will increase the cost effectiveness of screening for the disease.
In addition, direct molecular genetic diagnosis will enable
individuals with possible disease (for example, those with
familial or early onset renal cell carcinoma or apparently
isolated cases of retinal angiomatosis or cerebellar haemangio-
blastoma) to be tested for the gene mutations.
The abnormal gene in von Hippel-Lindau acts as a tumour

suppressor gene, but the precise biochemical function of the
gene product has not yet been elucidated.5 Much interest has
been focused on isolating familial cancer genes because these
genes are frequently implicated in the pathogenesis of
common sporadic cancers. The finding of the gene mutations
of von Hippel-Lindau disease in non-familial renal cell
carcinomas has again validated this concept. Thus the
isolation of the gene for von Hippel-Lindau disease is a
landmark for research into inherited cancer predisposition
and into the molecular pathogenesis of renal cell carcinoma,
which accounts for 2-3% of all human cancers. The challenge
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