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How prevalent is cancer family syndrome?

Abstract
Based on an established but pragmatic definition of cancer family syndrome as the presence
of three or more relatives affected by colorectal cancer in a first degree kinship, the contribution of this syndrome to the total cancer
burden in Northern Ireland has been studied
by investigating all non-polyposis probands
under 55 years old at histological diagnosis
between 1976 and 1978. Family interviews
were possible for 95% (n=205) of ali nonpolyposis probands and verification of vital
status or medical history was obtained for 98%
of 1811 first degree relatives. The prevalence
of cancer family syndrome was between 1 and
2%, a figure some fivefold less than that
estimated elsewhere. A proximal tumour
excess was not characteristic of the ascertained families. These results may have
implications for the identification of susceptible people if screening for high risk groups is
considered a worthwhile option for reducing
colorectal cancer mortality in the United

Kingdom.
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Nevertheless, the population context is preeminent among the factors that will determine
the predictive utility of any biomarker." Thus
more population based studies of the epidemiology of this condition are needed if the role of
targeted screening for colorectal cancer is to be
adequately assessed.
There are some advantages to studying this
syndrome in Northern Ireland. The population
is the most ethnically homogeneous in the
United Kingdom,'2 the mean family size is
larger, and the proportion of illegitimate births is
lower than in the rest of Britain.'3 Also, the
incidence and mortality from colorectal cancer in
the province is the highest in the British Isles. 14 1"
We therefore report the first population based
study of the prevalence and principal characteristics of cancer family syndrome in the United
Kingdom.
Patients and methods
PATIENTS

All patients with colorectal cancer histologically
in Northern Ireland between 1976 and
To date, efforts to reduce mortality from colorec- diagnosed
55 years of age at the time of
and
under
1978
tal cancer through mass screening have had diagnosis were selected
probands. Hospital
limited success and despite the recruitment of charts were reviewed andasclinical
details of age,
over 250 000 participants in five large controlled
of operation,
date
duration
of
sex,
symptoms,
trials, a mortality reduction in the groups family history, and tumour site and
stage were
assigned to screening has yet to be shown.' extracted. The patient's current condition
was
value
of
about
the
Doubt has also been expressed
the
original
general
established
through
initially
sigmoidoscopic surveillance for polyps in asymp- practitioner and hospital consultant, and for
tomatic average risk patients.2 A targeted each deceased patient the death certificate was
approach, on the other hand, might increase the
yield and cost effectiveness of screening three- obtained.
fold3 if directed towards the 15% of patients
with discernible risk factors.4 It has been suggested that cancer family syndrome (or heredi- FAMILY ASCERTAINMENT
tary non-polyposis colorectal cancer) over- With ethical committee approval, the surviving
shadows all other predisposing conditions and patient or the next of kin was contacted and a
constitutes the majority of this group for whom home interview conducted to establish the name,
earlier diagnosis through screening is thought address, and vital status of each first degree
relative. The master patient index of the central
possible.'
Cancer family syndrome, a putatively auto- services agency (the local family practitioner
somal dominant condition well reviewed by committee) was used to trace the usual general
Lynch,6 is characterised in most reports by an practitioner of those relatives resident in
early age of onset (40-45 years), a proximal Northern Ireland. Their general practitioners
tumour excess, a high risk of metachronous were informed of the purpose of the study and
disease, and an excess of other adenocarcinomas asked to provide details of any history of maligin the kinship. There have, however, been nancy or bowel disease in their patient. A postal
relatively few attempts to determine the preva- survey was conducted of the first degree relatives
lence and features of this condition in defined living outside Northern Ireland in which they
populations,7-9 and its frequency in the United were asked to give details of any personal medical
Kingdom has not previously been reported. The history of malignancy, bowel disease or surgery.
lack of a useful biomarker for the condition has If such a history was obtained, the relevant
hindered its documentation in both family hospital charts (or cancer registration particustudies and in population surveys and conse- lars) were reviewed.
Cause of death for each first degree relative
quently, for the purposes of epidemiological
comparison, the syndrome has had to be defined was established according to the underlying
rubric coded on the death certificate.
pragmatically. '°
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Spectrum ofmajor cancer types in 201 first degree relatives in: allfamilies, families with two
affected by colorectal cancer, and families with three or more affected by colorectal cancer

Colorectum
Mouth/pharynx
Oesophagus/stomach
Small bowel
Biliary tree
Pancreas
Larynx
Lung
Skin
Breast
Cervix/uterus
Ovary
Vagina
Prostate
Bladder/kidney

*67
4
18
1
3
11
1
27
3
11
19
2
2
3
6
7
16

(2)
(0)
(1)
(0)
(0)
(0)
(0)
(2)
(4)
(1)
(0)
(0)
(0)
(1)
(0)
(0)
(0)

Families with
2 affected
(n =40),
relatives=354
I st (2nd) primary
40
2
6
1
1
1
0
8
0
2
4
0
0
0
2
1
2

(0)
(0)
(1)
(0)
(0)
(0)
(0)
(0)
(1)
(1)
(0)
(0)
(0)
(1)
(0)
(0)
(0)

Families with
3 affected
(n= 13),
relatives= 140
I st (2nd) primary
27 (2)
0 (0)
2 (0)
0 (0)
0 (0)
0 (0)
0 -(0)
2 (1)
1 (2)
1 (0)
1 (0)
0 (0)
0 (0)
0 (0)
1 (0)
0 (0)
0 (0)

PREVALENCE

There were only 13 families with three or more
members affected by colorectal cancer (including the proband). The contribution to the total
proband burden is thus 13 of 205 or 6% (95%
confidence intervals 9.7% - 2.9%). However, of
the 1241 cases diagnosed (at all ages) in the study
period, the proband contribution is only 1%.
Mecklin's estimate of prevalence also included
some
families with only two members affected by
Secondary/unspecified
Other
bowel cancer in the first degree kinship but with
others affected by carcinomas supposedly typical
*One subject with an unverified cancer history has been omitted.
of the cancer family syndrome - for example,
cancer of the uterus, breast, or stomach.7 We
judged that a further 10 families might thus be
added to the prevalence calculation (13+10)
ANALYSIS
Following the practice adopted in previous yielding a minimum estimate of 23 of 1241 or
reports on the frequency of this condition,7'9 1 i8% (95% confidence interval, 1%-2.6%). This
kinships with three or more affected first degree figure may be a reasonable approximation for the
relatives were taken to represent probable cases prevalence of the condition providing very few
of cancer family syndrome. The clinical features true cancer families have been missed by restrictof these cases were assessed with the X2 test for ing the pedigree ascertainment to probands
contingency tables'6 and the prevalence of the under 55 years.
In these 23 families there were 60 individuals
syndrome was calculated as a proportion of
affected by bowel cancer with a mean age at onset
proband cancer burden.
of 50 7 years (range 26-88 years). The site
distribution of all bowel cancers arising in these
Results
patients is displayed in the Figure with the data
from Lynch'7 and Mecklin'5 shown for comASCERTAINMENT
parison. The proportion of cases with disease
During the three year study period there were proximal to the splenic flexure in this study is
1241 cases of histologically diagnosed colorectal 31%, which is no different to the equivalent
cancer in Northern Ireland (population 1.5 proportion (25%) among all histologically diagmillion) and of these, 222 were under 55 years at nosed cases in the province in 1976-8 (X2=2-3, df
diagnosis. Five of the 222 were cases of polyposis degree of freedom (1).
coli and a further two patients were adopted. Of
the 215 remaining probands, 10 families were
uncooperative and the analysis below is Discussion
restricted to the 205 cases (95%) for whom a This study has given a minimal estimate of the
family interview was possible.
prevalence of the cancer family syndrome in
These 205 probands reported a total of 1811 Northern Ireland of between 1 and 2%, a figure
first degree relatives, of whom 80% were resident some fivefold less than estimated elsewhere by
in Northern Ireland. On the prevalence date (1 Lynch6 and Mecklin.7 The possible reasons for
February, 1989), 569 of these relatives were the disparity include the following:
dead. Excluding eight individuals killed in (1) An underestimate of the prevalence in
action during the Second World War, a death Northern Ireland or an overestimate elsewhere;
certificate was obtained for 98% of the
70
remainder. For the 1242 living relatives, the vital
*Northern Ireland
status/medical history was secondarily verified in
60Nebraska
98% of cases.
E
Finland
In all, 210 first degree relatives were reported
50by their family to have suffered cancer (of any
site), and this was verified in 201 cases (96%), of
whom 160 were deceased. The types of cancer
verified in these relatives are shown in the Table.
Sixty eight first degree relatives of the 205
probands were reported to have had bowel
cancer. For only one of these was no verification
obtained, but of the remaining, the diagnosis was
validated histologically in 32 (47%), from a
Proximal
Distal
Colon
unspecified
hospital chart in 12 (18%), and from the death
Site
certificate alone in 23 cases (34%).
Site distribution of bowel tumours in cancer family syndrome
Columns two and three of the Table indicate families in selected studies.

~20
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Cancer type

Allfamilies
(n =205),
relatives= 1811
I st (2nd) primary

the apparent coaggregation of other cancers in
families with two members affected by bowel
cancer - that is, the proband plus one other - and
in families with at least three affected by colorectal cancer.

How prevalent is cancerfamily syndrome?

contention that 'there is no evidence that the
proportion of hereditary cases is dependent on
the overall incidence of cancer'.' From first
principles, it could be argued that in populations
where the incidence is high - for example, in
Northern Ireland - the proportion of disease
attributable to susceptible subjects is expected to
be lower than in populations where the incidence
is relatively low, such as in Finland.29
In marked contrast to most other studies,
there is no excess of proximal tumours among the
cases identified in this Northern Ireland sample,
despite the similarity in the methods of family
ascertainment. It must be remembered that
young cases are nearly always investigated and
treated aggressively, whereas the elderly (who
usually constitute the majority of population
cases) are less likely to have their proximal
tumours diagnosed during life.30 To compound
this detection bias, the changing site distribution
of colorectal tumours in the last 30 years may
suggest that cohorts of different age have been
subject to different environmental factors influencing site predilection.3' Although it is improbable that accounting for such potential
biases could explain away the apparent proximal
predominance of most descriptions of cancer
family syndrome, our results agree with a recent
population based study of familial colorectal
cancer in Utah, in which a proximal predilection
was not a characteristic of familial cases.32 The
authors concluded that most of the published
accounts of high risk families could not fully
discount ascertainment bias in determining the
clinical features of cases within a pedigree, and
that even when consonant with a pattern of
autosomal dominant inheritance, it is unlikely
that a single hypothesised gene is responsible for
all significant colorectal cancer clusters in the
population.32
Undoubtedly the issue of genetic heterogeneity in cancer family syndrome will ultimately have to be resolved in the laboratory, but
the predictive utility of any putative biomarker is
unlikely to be assured unless the population
context of ascertained families and their clinical
features is adequately described. " Although this
is one of the largest and most highly verified
family studies of its kind, there is an obvious
need for more population based research if the
potential for a more successfully targeted screening programme is ever to be realised.
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(2) Variation in the population characteristics
which influence the expression of genetic susceptibility;
(3) A true difference in the incidence and prevalence of cancer family syndrome;
(4) Genuine genetic heterogeneity of the cancer
family syndrome across different communities,
or
(5) A combination of any of these.
It is obvious that information about the
extended family, including previous generation
second and third degree relatives, might give
greater support to a genetic explanation for these
familial clusters, but both the data quality and
the ability to account for secular changes in
exogenous risk factors would be less assured. In
the Finnish study, death certificates were
recovered for 85% of the parents of index cases
and in the families offered screening 42% of
first degree relatives either could not be traced or
did not reply.7 In the Italian study, data on first
degree relatives was validated for. 24% of the
sample,8 and in the Australian study only 'where
possible'.9 Families were identified in all these
studies on the pragmatic basis of three or more
affected in a first degree kinship and it seems
unlikely that the prevalence in Northern Ireland
has been underestimated because of incomplete
data validation.
Mecklin investigated all subjects with a diagnosis of colorectal cancer under the age of 70.7
Only 10% of his cancer family syndrome probands were over 50 years of age and less than 1%
were over 60. We may, however, have underestimated prevalence in Northern Ireland if significant clustering were present in families of cases
aged over 55 years at diagnosis. It is possible that
some environmental factor could reduce the
penetrance of an obligate gene carrier, accounting for different ages at onset in different communities.2021
It is recognised that a knowledge of the family
history can affect the diagnostic process,2223 and
the age at diagnosis can be an artefact of the
method of ascertainment, especially if surveillance is instigated in relatives of a young proband.6 This would obviously also have a bearing
on the reliance that could be placed on the
estimates of gene frequency derived from more
complex segregation analysis. Even though the
general transmission probability model can
'allow for the environmental determination' of
the age at onset of cancer,24 the carcinogenic
milieu within the bowel lumen may itself be
genetically determined through polymorphisms
at other loci.25 26
Clearly, there may be a number of reasons why
a pragmatic syndrome definition need not, as
Lynch has intimated, provide frequency
estimates that will be broadly comparable across
communities.27 The results of even a complex
segregation analysis will not be widely applicable
if competing causes of death, which vary significantly in different populations, are not randomly
distributed among affected and unaffected subjects. That this is a possibility was recently
suggested by the significant deficit of ischaemic
heart disease among cases in the Melbourne case
control study.28
There are also grounds to dispute Mecklin's
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