
appearance of hepatitis B surface antigen. Only two of these
men had been successfully immunised; the only two men who
had become carriers of the hepatitis B virus were non-
responders to the vaccine.
These data must be interpreted in the context of the known

relation between disease and age at infection in unimmunised
people. Infection in childhood carries the highest risk of
persistent viral carriage but a small risk of acute hepatitis. In
contrast, adult infection causes acute hepatitis in 30-50% of
people but leads to carriage in fewer than 10%.

Successful immunisation will not result in persistent
protective antibody levels and those exposed to infection may
be infected, as shown by anticore seroconversion. This will
rarely be associated with acute hepatitis. Despite the loss of
antibody it seems that people are still protected against
becoming carriers of the virus. Clearly, longer follow up of
immunised people is needed to guide policy, but currently no
reason exists for recommending booster vaccinations as a
public health measure. The medical students who believed
that vaccination implied lifelong protection may yet turn out
to be right. Whether antibody responses after vaccination
should be verified and subsequent decay documented, will

depend on local resources and individual decisions by both
the vaccinator and the person who has been vaccinated.
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Familial colorectal cancer

Better understanding ofthe genetics should mean better screening

Colorectal cancer causes 25 000 deaths each year in Britain,
and yet if diagnosed at an early stage it is curable. Some
patients with this cancer have a predisposition to the disease,
which is inherited as an autosomal dominant. Relatives of
these patients would be an ideal group in whom to undertake
presymptomatic screening-which should be easier with the
recent mapping of a gene to chromosome 2 which, it is
claimed, may predispose to up to 15% of colorectal cancer.1 2

Clinicians are familiar with two relatively common inherited
predispositions to cancer of the colon. Familial adenomatous
polyposis accounts for about 1% of colorectal cancer and has a
characteristic phenotype: patients with the disorder develop
hundreds of adenomatous polyps in the colon during ado-
lescence, and typically they develop colorectal cancer in the
fourth decade. The gene responsible (known as APC) was
mapped by family linkage analysis to chromosome 5 in
1987.3 Further polymorphic markers were then isolated
and the gene identified and characterised in 1991.5-8 These
advances have made it possible to identify unaffected indi-
viduals, who do not need screening, and affected individuals
in these families before they develop polyposis, when
prophylactic colectomy may be offered.

Hereditary non-polyposis colon cancer causes between 5%
and 15% of colorectal cancer. People with the disorder inherit
(as an autosomal dominant) a predisposition to colon cancer
and also to endometrial, stomach, biliopancreatic, and
urinary tumours. In clinical practice affected families may
be defined as those having at least three relatives in two
generations with colorectal cancer, one of them having been
diagnosed under age 50.9 The individuals with the abnormal
gene do not develop numerous polyps but the few adeno-
matous polyps they do develop seem to undergo a rapid
progression of tumourigenesis.'0 In practice it has often been
difficult to distinguish families with hereditary non-polyposis
colon cancer-whose members should undergo surveillance
colonoscopy-and those in which the clustering was due to

chance. Guidance is now, however, becoming available from
genetic research.
A group led by de la Chapelle and Vogelstein undertook

family linkage analysis in two large, well characterised
pedigrees with hereditary non-polyposis colon cancer.' They
were able to show tight linkage between a polymorphic DNA
marker mapped to chromosome 2 and the development of
tumours. The gene responsible has been provisionally named
FCC (familial colorectal cancer). Fourteen other pedigrees
with the disorder were then analysed for linkage to the same
marker on chromosome 2: linkage was excluded in three
families, but it was possible in about half the families. These
findings may indicate that hereditary non-polyposis colon
cancer is heterogeneous, with more than one gene being
responsible; the alternative explanation is that some sporadic
cases of colorectal cancer may have confounded the linkage
analysis.

Several of the events that occur during the development of
colorectal tumours have been characterised over the past
few years. Tumourigenesis includes the activation of proto-
oncogenes, such as k-ras, and the inactivation of tumour
suppressor genes. The site of inactivation of these tumour
suppressor genes can often be detected by the loss of genetic
material in cancers. In colorectal cancer three tumour
suppressor genes known to play a part are the APC gene on
chromosome 5, the DCC (deleted in colorectal carcinoma)
gene on chromosome 18, and the p53 gene on chromosome 17.
Fearon and Vogelstein have proposed a model of sequence
of events played by the recognised genes in colorectal
tumourigenesis."1
No loss of genetic material on chromosome 2 has, however,

been found in hereditary non-polyposis colon cancer tumours,
and this indicates that the gene on chromosome 2 does not
act as a typical tumour suppressor gene.I Other genetic
alterations found in hereditary non-polyposis colon cancer
tumours were similar to those found in sporadic tumours. A
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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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