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Prognosis in familial non-polyposis colorectal cancer

F Kee, B J Collins, C C Patterson

Abstract
Familial cases of non-polyposis colorectal
cancer have attracted much interest but little is
known oftheir natural history. Using a popula-
tion based study we have determined whether a
positive family history of bowel cancer is an

independent prognostic factor. All patients
under 55 years with histologically confirmed
colorectal cancer in Northern Ireland during
the period 1976-8 were studied. The family
history was validated in 95% of ali non-
polyposis cases (n=205). Medical history or

cause of death were verified for 98% of 1811
first degree relatives. The strength of the
family history was assessed using a score that
compares the mortality from bowel cancer in
the family against the average population mor-
tality, taking account of family size and age
structure. The family history score was not
predictive of survival neither in univariate
analysis or in a Cox's proportional hazards
multivariate analysis controlling for age, sex,
stage, site, and duration of symptoms. In
conclusion, a positive family history does not
independently influence prognosis in patients
with bowel cancer.
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There is growing interest in refining methods for
predicting prognosis in colorectal cancer based
on the particular genotypical characteristics of
individual tumours.' Furthermore, it has
recently been suggested that the clinical courses
of hereditary and sporadic cancers may differ,23
and prolonged survival has been proposed as a
feature of the 'cancer family syndrome.'2A
To improve the stratification of patients into

risk categories and subgroups for treatment, a
knowledge of the family history may be
advised.235 Because current evidence is based
predominantly on patients referred to specialist
centres, and in some instances on unsubstan-
tiated family histories,5 however, the finding of
improved survival in some reported cases of
familial bowel cancer may be unrepresentative of
the overall pattern.
The objective of this study was to determine

whether the prognosis differed between familial
and non-familial colorectal cancer in a population
based sample of all histologically diagnosed cases
in Northern Ireland.

Methods

PATIENTS
All patients in Northern Ireland who were histo-
logically diagnosed as having colorectal cancer

between 1976 and 1978 and who were under 55
years of age at the time ofdiagnosis were selected
as probands. Hospital charts were reviewed and
clinical details ofage, sex, duration ofsymptoms,

date ofoperation, family history, and tumour site
and stage (Dukes' classification) were extracted.
The patients' current condition was initially
established through the original general practi-
tioner and hospital consultant, and the death
certificate was obtained for each deceased
patient.

FAMILY ASCERTAINMENT
With ethical committee approval, the surviving
patient or the next of kin was contacted and a
home interview conducted to establish the name,
address, and vital status of each first degree
relative. The master patient index of the central
services agency (the local family practitioner
committee) was used to trace the usual general
practitioner of those relatives resident in North-
ern Ireland. Their general practitioners were
informed ofthe purpose ofthe study and asked to
provide details of any history of malignancy or
bowel disease in their patient. We conducted a
postal survey of the first degree relatives living
outside Northern Ireland, in which they were
asked to give details of any personal medical
history ofmalignancy, bowel disease, or surgery.
If such a history was obtained, the relevant
hospital charts (or cancer registration particu-
lars) were reviewed.
Cause ofdeath for each first degree relative was

established using death certificates and this
was subsequently compared with the history
obtained from the medical chart or at interview.

ANALIYSIS
Associations between the covariates (age, sex,
duration of symptoms, family history, and
tumour site and stage) were initially investigated
with the X2 test for contingency tables. Pre-
liminary univariate analysis of the effect of each
covariate on survival was carried out using the log
rank test.6 The influence of a positive family
history (of colorectal cancer in a first degree
relative) on the prognosis of the index case was
investigated fully using the Cox's proportional
hazards method.7

TABLE I Accuracy ofreported cause ofdeath amongfirst
degree relatives according to type ofcancer (colorectal cancer
v all other cancer)

Type
Type correctly incorrectly Row
reported reported total

No (%) No (%) No (%)

All other cancer 56 (51) 53 (49) 109 (100)
Colorectal cancer 34 (76) 11 (24) 45 (100)
Column total 90 (58) 64 (42) 154* (100)

Degrees offreedom= 1.
X2 for difference in proportions=6.7; p<OOl.
*Six individuals who had verified cancer during life had a non-
cancer cause coded on the death certificate.
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The strength of the family history was rated
using two methods, each of which takes some
account of the age of the relative at diagnosis and
of the family size. (The genetic contribution to
disease in the young is thought greater than in
older patients, and any definition of familiality in
small kinships is more subject to the vagaries of
chance.)
The first method, used initially by Lynch to

subdivide heterogeneous groups of families into
risk categories,8 compares the observed number
of cases in a family (living and deceased) with the
number expected, on the basis ofthe distribution
of observed cases in all families across birth
cohorts and age groups for all families in the
sample.8
The second method, as originally described by

Williams et al9,"0 is based on a comparison of the
observed colorectal cancer deaths in a family with
the number expected during the observation
period, assuming that families experienced the
mortality rates of the general population. To
allow for any secular trends in cancer mortality,
the expected deaths have been calculated using
the person-years approach" based upon the rele-
vant age and sex specific death rates for colorectal
cancer in Northern Ireland for seven consecutive
quinquiennia since 1950.
For both methods the strength of the family

history was obtained as:

Z=(observed- expected)/expected expectted
The reader is referred to the original papers for
the details of the calculation.

Results

ASCERTAINMENT
During the three year study period there were
222 cases of histologically diagnosed colorectal
cancer in patients aged under 55 years in North-
ern Ireland. Ofthese, five were cases ofpolyposis
coli and a further two patients were adopted. Of
the 215 remaining probands, 10 families were
uncooperative and the detailed analysis below is
restricted to the 205 cases (95%) for whom a

TABLE II Univariate log rank survival analysis of205
index cases, for selected covariates

Observed Expected
Variable deaths deaths x2 df p

Sex:
male 55 63-72 2-97 1 0-08
female 67 58-28

Age:
<45 years 31 29-11
45-49 36 34-20 0.53 2 0.77
50-54 55 58-69

Duration of
symptoms:
<2 months 35 29-01
2-5 months 43 49-51 2-50 2 0-29
>6 months 30 29-47

Bowel site:
Proximal 25 26-06

colon
Distal colon 41 41-21 0.09 2 0-96
Rectum 53 51-73

Duke's stage:
A 2 8-76
B 39 66-23 88-3 3 <0-0001
C 42 29-12
D 31 9-89

df= degree of freedom.

TABLE III Univariate log rank survival analysis of205
index cases for the 'Lynch' and 'Utah'family history scores

Observed Expected Log rank
Variable deaths deaths X2 df p

Lynch's cluster statistics (Z)
Z<-05 41 43-88
-05<Z<0-0 45 48-86
00<Z<10 15 10-45 3-26 3 0.35
1l0<Z 21 18-81

Utah family history score (z')
z'<-025 49 55 50
-0.25<z'<0 0 46 42-26 1-91 3 0.59
00<z'<30 8 6-31
30<z' 19 17-93

df=degree of freedom.

family interview was possible. The crude five
year survival rate of these index cases was 47%.

Despite the young age of the patients, only
49% of the original index hospital charts showed
evidence that a family history had been taken.
These 205 probands reported a total of 1811 first
degree relatives, of whom 80% were resident in
Northern Ireland. On the prevalence date (1
February 1989) 569 of these relatives were dead.
Excluding eight individuals killed in action
during the Second World War, a death certificate
was obtained for 98.6% ofthe remainder. For the
1242 living relatives, the vital status/medical
history was verified secondarily in 98% of cases.

In all, 210 first degree relatives were reported
to have suffered cancer (ofany site), and this was
verified in 201 (96%). Sixty eight first degree
relatives of the 205 probands were reported to
have had bowel cancer. For only one ofthese was
no verification obtained. Of the 67 remaining,
the diagnosis was validated histologically in 32
(47%), from a hospital chart in 12 (18%), and
from the death certificate alone in 23 (34%).
The accuracy with which the cancer history of

the first degree kin was reported at inteview
significantly according to the primary organ
affected. Deaths were judged accurately reported
if the relative specified the correct International
Classification of Diseases chapter. Although
cancer deaths were more accurately reported as
such when compared with deaths from other
causes (87% versus 70%, p<0-01), the site of the
original primary tumour was accurate in only
58% of cases. Table I shows that the accuracy of
the family history report of colorectal cancer
tended to be higher than for other familial cancer
deaths.

SURVIVAL ANALYSIS
Tables II and III show the results of the univari-
ate log rank survival analysis. (Although the
family history variable has been categorised
somewhat arbitrarily for this purpose, the raw
score is subsequently used in the Cox's multivari-
ate analysis.) The only variable taken alone that
was significantly predictive of survival was the
pathological stag'e of the index tumour.
The relation between covariates was investi-

gated using simple crosstabulations. Ofthe many
possible bivariate associations, three were statis-
tically significant as follows:

(1) Men had a greater proportion of rectal
cancer,X2=8 9, p<001;

(2) Younger patients tended to have an excess
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TABLE IV Summary of the estimates ofthe likelihood ratio testsfrom Cox's proportional
hazards analyses

95% CI for relative
Family history (FH) Coefficient (SE) hazard x' df I p

(a)(Yes/No) 0-183 (0205) 1-2(0-8-1-8) 0-80 1 NS
*FH/age,sex,duration, site, -0-150 0-212) 0.9 (06-1.8) 0-51 1 NS
stage

(b)Z score (Lynch cluster 0-072 (0.094) 1-1 (09-1.3) 0.59 1 NS
statistic)
*FH/age, sex, duration, site, -0.40 (0-102) 1 (0-8-1-2) 0-16 1 NS
stage

(c)z' Score (Utah FHS) 0-025 (0.046) 1 (09-1 1) 0-29 1 NS
*FH/age, sex, duration, site, -0-042 (0.050) 1 (09-1 1) 0-78 1 NS
stage

Key (a) Family history rated simply as +ve or -ve, ie presence or absence;
(b) Family history scored by the Lynch cluster statistic;8
(c) Family history scored by the Utah family history score (FHS).9

*FH/age, sex, duration, site, stage: The effect of a positive family history taking account of age, sex,
duration of symptoms, bowel site and stage of tumour.
NS=not significant; CI=confidence intervals; df=degree of freedom.

of late stage disease (Dukes' stage C and D)
X2= 18'3, p<001;

(3) Rectal tumours accounted for a greater
proportion of the advanced cancers, x2=l2 9
p<O.O5.
The effect of familiality on survival is esti-

mated in the Cox's model by the relative hazards
shown in Table IV. As covariates are included in
the model their possible confounding effects on
the family history relative hazard are successively
accounted for.
The relative hazard for familial cases is 10 to

20% higher than for non-familial cases. This is so
even after accounting for age, sex, site, or
duration of symptoms. When tumour stage is
added to the model the excess relative hazard for
familial cases disappears. This is because the
familial cases tended to have later stage tumours:
(48% of cases who had at least one affected
relative had stage C or D cancers as opposed to
35% of those with no affected kin). The confi-
dence intervals for the relative hazard include
unity every case and so one must conclude that no
independent effect offamiliality on prognosis can
be shown from these data.

Discussion
Almost 10 years ago Lunch suggested that
prolonged survival was an inherent characteristic
of hereditary non-polyposis colorectal cancer.2 3
This was on the basis of a comparison of the
survival of patients from selected pedigrees
exhibiting classic features of the syndrome
(young age at onset, a proximal tumour excess,
autosomal dominant pattern of inheritance, etc)
with the American College of Surgeon's audit
series. More recently, there has been recognition
of how tumour genotype can affect clinical

1 212progression, and hence the possibility that a
knowledge of the patient's family history may
improve treatment allocation.235 13
The fact that a positive family history was not.

an independent prognostic variable in this
Northern Ireland study does not, however,
necessarily negate the underlying premise. No
study conducted at a single point in time can
hope to capture a family's cumulative lifetime
cancer risk and clearly the potential for gene-
environment interaction may render some results
population specific. 4

A number ofother points must also be borne in
mind in placing this work in context. Firstly,
Lynch used crude survival estimates to infer a
better prognosis in the studied pedigrees.23 Any
aggregation of cases from grouped pedigrees will
almost certainly comprise patients within a range
of ages and periods of diagnosis and the crude
proportion surviving cannot account for varia-
tions in relative survival at different ages" or for
secular trends in competing causes of death. In
any case, since age,s sex,8 and tumour site`7 can
all affect prognosis independently, Lynch may
simply not have been comparing like with like.
Comparison of survival statistics between time
periods or groups is notoriously difficult when
the surgeons' perceptions of suitability for resec-
tion or the proportions of all cases referred for
surgery can vary. As Mecklin has intimated,'8 the
apparent survival advantage in the Nebraskan
families may have reflected their greater fitness
for radical surgery rather than any biological
tumour characteristic. Whereas this study has
investigated both operable and non-operable
cases in a defined population, referral centres
often have higher proportions of patients suitable
for resection. 9
A more fundamental criticism of Lynch's

analysis is that the prolonged observed survival
within the Nebraskan pedigrees may merely
reflect earlier diagnosis and a longer lead time.
Among the factors associated with prompt refer-
ral and diagnosis is advice from the immediate
family,20 and people who comply with screening
are more likely to know someone with a colos-
tomy or bowel cancer.2' In view of the relatively
long natural history of colorectal neoplasia, the
fact that duration of symptoms was of little
prognostic importance in this Northern Ireland
study cannot exclude the possibility that familial
cases may have a different distribution of lead
times from non-familial cases. Indeed, it is
possible too that Americans differ from the
Northern Irish in symptom reporting behaviour
and in their knowledge of the disease. In
randomly selected groups of adult Americans,
nearly half have gone symptomless to their
doctors for an annual check up and 70% have had
a digital rectal examination.2 The comparison of
our results with those of Lynch is open to
criticism in so far as familiality has been investi-
gated in this study in a model free way, positing
no defined underlying transmission pattern.
Even with this approach, however, a relation
between familiality and prognosis has been found
by others.' On the other hand, in the absence of a
defined biomarker there is no definitive way to
distinguish elderly sporadic patients from those
who are obligate gene carriers, even within a
classic cancer family syndrome pedigree.

Furthermore, as intimated by a recent popula-
tion based survey of familial colorectal cancer in
Utah, the methodological sophistication of
segregation analysis cannot fully discount ascer-
tainment bias in determining the clinical features
of cases within a pedigree.2' Even when con-
sonant with a pattern of autosomal dominant
inheritance, it is unlikely that a single hypothe-
sised gene is responsible for all significant colo-
rectal cancer clusters in the population.2' No
doubt aware of the growing number of putative
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oncosuppressor loci under suspicion, the same
authors have acknowledged that their data could
not rule out 'a much more complex underlying
reality that might include polygenic components,
multiple disease loci, and different levels of
penetrance associated with specific alleles.'24

Finally, irrespective of the technical diffi-
culties that may lie ahead in identifying a valid
biomarker, the ascertainment results of this
study cast doubt on the assertion that a careful
bedside history is sufficient to identify high risk
families.25 Therefore, without assiduous verifica-
tion from secondary sources, it is unlikely that
the true prognostic importance of a positive
family history will be obvious.

The authors gratefully acknowledge that the funding for this study
was provided by the Ulster Cancer Foundation.
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