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Family based colorectal cancer screening in a

district hospital

N P J Cripps, R J Heald

Abstract
Colorectal cancer (CRC) screening using
family history to define a group at
increased risk is gaining support. Three
hundred and ninety six subjects aged over

25 with at least one first degree affected
relative have been screened using a single
slide, immunological faecal occult blood
test (FOBT), and family history data to
select the highest risk group. Compliance
was 64.90/o but was significantly better if
contact was made within one year of diag-
nosis of the index relative (75% V 62l1%,
X2=5.7, p<o.05). Twelve subjects (13.20%) of
those who had a colonoscopy) bearing ade-
nomas have been detected, three of which
were at high risk ofmalignant transforma-
tion. No cancers have been diagnosed.
Most subjects undergoing screening were

less than 55 years of age (67.8%). These
accounted for most colonoscopies (68.1%)
but only one large adenoma was diagnosed
in this group. The FOBT was particularly
useful, enabling the detection of five large
adenomas. Family based CRC screening is
practical in a district hospital setting.
Although labour intensive, it meets a

population demand and can detect signifi-
cant numbers of adenomas. Screening,
even in those at moderately increased risk,
could be focused on the older age groups,
probably those aged over 40.
(Gut 1996; 38: 421-425)
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Familial clustering of colorectal cancer (CRC)
was first reported in 1904.' Lovett identified a

two to fourfold increase in the expected death
rate in a study of mortality cause among first
degree relatives of CRC patients.2 The CRC
incidence among relatives of patients affected
by apparently sporadic disease has similarly
been shown to be four times that expected.3
Screening studies in Israel,4 in the USA,5 6 and
in the United Kingdom,7 8 have confirmed the

tendency for a familial inheritance of colorectal
adenomas in those not affected by well defined
CRC syndromes.
Most screening protocols for subjects at

increased risk because of a family history of
CRC include faecal occult blood testing
(FOBT) and flexible sigmoidoscopy for all. If a
particularly strong family history is evident,4 8
colonoscopy is the first choice investigation
because of the increased prevalence of right
colonic neoplasia in dominantly inherited
pedigrees.7 Colonoscopy is the first choice
investigation after positive FOBTs.

We have been offering screening to subjects
with first degree relatives affected by CRC
since 1992. We aimed to establish the signifi-
cance of a family history of CRC in asympto-
matic relatives in a district hospital and, in this
setting, to establish if screening asymptomatic
family members from 25 years is worthwhile.
We have attempted to validate family history
based screening in a protocol that does not
include flexible sigmoidoscopy for all those
screened. We have tried to inform those with a
family history of CRC of its significance and
we have informed them of the important symp-
toms of the disease.

Methods
Potential subjects for screening over age 25
were identified by contacting relatives of past
CRC patients whose details have been main-
tained on a database since 1979. At first, con-
tacts were made for those still living but later,
relatives of dead patients were included. Index
subjects were initially chosen at random. Later,
those who had developed the disease aged less
than 45 were targeted; the relatives of young
index cases are at relatively high risk and we
aimed to contact people expected to gain most
from screening (Table I).7
One postal approach was made to each

person. Subjects willing to be screened con-
tacted the office to request a symptom based
questionnaire and a FOBT kit. A leaflet
describing those at increased risk of CRC and
the method of screening was sent with the
letter of introduction.9

Questionnaire responses provided family
history details for CRC and other malignancy;
answers to other questions reported bowel
symptoms. A single slide HemeSelect FOBT
(SmithKline Diagnostics, San Jose, CA) was
completed and returned. The lifetime risk of
developing CRC was estimated from family
history data (Table I).7

Table II summarises the screening policy. If
lifetime risk was <1:10, the FOBT negative

TABLE I The extent offamily history and estimated
lifetime risk

Number of affected relatives Attributed lifetime risk

No affected relatives 1:50
1 first degree relative* 1:17
1 first and 1 second degree relativet 1:12
1 first degree relative age <45 years 1:10
Both parents affected 1:85
2 first degree relatives* 1:6
3 first degree relatives 1:2

The estimated lifetime risk is shown according to the number
of affected relatives in the pedigree. Three affected first degree
relatives are sufficient to suspect a dominant inheritance
pattern. The background lifetime risk is 1:50.7 *Parent,
sibling, etc; tuncle, grandparent, etc; *not both parents.
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TABLE II Family history and FOBT based screening
protocol

Lifetime risk > l:1 0 Colonoscopy
FOBT positive Colonoscopy
Significant symptoms alone Interview and rigid

sigmoidoscopy

The decision to recommend colonoscopy is based on the esti-
mated lifetime risk and the result of the FOBT. Assuming no
other factors were significant, relevant symptoms led to an out-
patient style interview.

and no symptoms reported, subjects were
advised that their immediate risk of developing
CRC was not excessive and that further testing
was unnecessary. All responders were told that
a further screening opportunity would be
offered two years later. Each was reminded
that all bowel symptoms - particularly rectal
bleeding- should be reported to a doctor. This
was emphasised because screening had not
physically excluded neoplasia in people at
a moderately increased risk of developing
CRC.

This report deals with the results of a CRC
screening study at a single point in the lifetime
of subjects considered to be at a higher than
average risk of developing the disease. Because
the inherited increased risk is effective over the
whole lifetime, the true impact of such screen-
ing will only be seen after a much longer time
interval. The results of the study are presented
with this in mind.

Results

Subjects screened
Figure 1 shows the age proportions of the
subjects who were screened. All patients have
had only one colonoscopy to date; the number
of colonoscopies undertaken in each age group
is shown in the Figure. Figure 2 shows the
source of subjects. A total of 482 relatives were
identified from 179 index cases and 127 others
enrolled by different routes. Local publicity
resulted in 59 (9.70/o) people referred by
their general practitioners, 36 (5.90 o) people
requested screening after reading the leaflet,
and 32 (5.30 o) were enrolled at the request of
hospital clinicians.

9.7%

Figure 2: Source of study population. The largest
proportlon ofpeople have been contacted via their relatives
on the colorectal cancer database. The proportions of those
from other sources gradually increased as screening
progressed. SOPD=surgical outpatient department.

Lifetime risk
Figure 3 shows the breakdown of lifetime risk.
Some 59.6% of those who completed the
protocol had only one affected relative. The
smallest group contained people with three or
more affected first degree relatives; only four
subjects from two families were potentially in a
dominant pedigree.

Compliance with screening
Compliance improved as more volunteers
were enrolled but was consistently in the
region of 60%. Between April 1992 and
September 1994, 396 (64.9%) people com-
pleted the protocol. One hundred and twenty
five people (20.4%) did not respond to the

.4

1.0%- - 1 0%

8.8%

* Number in age group
W Number of colonoscopies in age group

Figuire 3: Esti'niated lifeti'nie ri'sk. A sniall nuiniber ofpeople
were founid niot to have anyvfamiily history of CRC. J7ust
unider a quarter of those screened had a lifetime risk of
.:1O, which I:lstified colonoscopy. By, this criteron,
however, onl' four people might have been in a doniian2
pedigree.

Source of screened population

1R CRC database
* GP
* SOPD and other routes
* Self reemrral

120

100

8.30%\ 8.3%

Age groups
Figure 1: Age distribution of the screened population. Sonie 6788% of those screened were
younger than 55 years old. This age group accounted for 68.1 % of colonoscopies.
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TABLE im Factors affecting compliance with screening

Compliance (%) Significance

Age of index case
<60 years 143 (62) X 1.63
260 years 162 (67.5) p=NS

Sex of invited relative
Male 140 (62.7) X2=0.83
Female 165 (66 8) p=NS

Index patient alive?
Yes 229 (65.1) X=0 16
No 76 (64.4) p=NS

Time since diagnosis of index patient
<1 year 75 (75) =5.7
>1 year 230 (62-1) p<0 05

The only factor that significantly affected compliance was the time since diagnosis of the index
patient.

screening invitation. Eighty nine (14.6%)
defaulted between requesting and returning
the questionnaire and FOBT - this added to
screening costs because these FOBT kits were
lost.
We could not define the characteristics of

the non-compliant group because detailed
demographic information could only be
obtained when subjects had completed the
protocol. Table III shows details of the index
cases in relation to compliance. Time since
diagnosis of the index case was the only factor
to significantly affect uptake, probably because
of influence by the affected person.

Outcome ofcolonoscopy
Total colonoscopy was achieved in 85 (93.4%)
cases. Double contrast barium enema was used
after incomplete examination. A 74 year old
with 10 left sided colorectal polyps (mixed
adenomatous and metaplastic ) has refused
further examination. One 69 year old had
sigmoid diverticular disease that precluded
total colonoscopy; otherwise examination was
to the splenic flexure, or further, in all cases.
Only histological proof confirmed adenoma
presence. One postpolypectomy haemorrhage
required a two unit blood transfusion, other-
wise no morbidity was caused by screening.

FOBT results
Twenty four (6 1%) HemeSelect slides were
positive. One hundred colonoscopies were
indicated by the protocol and 91 have been
completed. In addition to those for positive

TABLE iv Adenoma characteristics, patient age, lifetime risk, andFOBT result

Patient Heme Lifetime Site ofmost
Type/size age Select risk distal adenoma

VA >5 cm 68 +ve 1:17 Rectum
FAP 64 +ve 1:17 Rectum
Multiple >1 cm 74 +ve 1:17 Rectum
>2 cm 44 +ve 1:12 Sigmoid colon
TVA >5 cm 65 +ve 1:10 Rectum
2 cm 65 -ve 1:6 Rectum
>1 cm 63 -ve 1:10 Rectum
<1 cm 39 +ve 1:12 Descending colon
Diminutive 31 -ve 1:12 Hepatic flexure
Diminutive 66 -ve 1:10 Sigmoid colon
Diminutive 44 -ve 1:10 Sigmoid colon
<1 cm 67 -ve 1:6 Rectum

The characteristics of the adenomas diagnosed after family history and FOBT screening are
shown. Larger adenomas are tabulated in the top half of the Table. Two of these were detected
on family history grounds alone; the remainder were predicted by a positive FOBT. VA=villous
adenoma; FAP=familiar adenomatous polyposis; TVA=tubulo-villous adenoma.

FOBTs, 78 were indicated by lifetime risk
criteria and two for both reasons.
Adenomas were diagnosed in six of 20

colonoscopies for positive FOBT contrasting
with adenomas found in six of 71 colon-
oscopies for lifetime risk (x2=459 with Yates's
correction; 1 df, p<0 05). Five of six
adenomas discovered by occult blood testing
were larger than 1 cm compared with two of six
adenomas in the group examined for excessive
lifetime risk.

Screen detected neoplasia
Twelve people (13.2% of colonoscopies) have
been diagnosed with colorectal adenomas. No
cancers have been detected. Another 2 cm
adenoma has been diagnosed elsewhere in a
relative of a database patient. Table IV shows
the characteristics of the adenomas detected by
our programme.

If single adenomas less than 1 cm in size
have minimal risk of malignancy or early
malignant transformation, seven of 12 adeno-
mas detected were of immediate clinical sig-
nificance. Most important is the 64 year old
diagnosed with familial adenomatous poly-
posis who had one first degree relative affected
by both CRC and periampullary carcinoma.
This patient had a large caecal villous adenoma
and more than 300 smaller adenomas and,
after surgery, has been counselled by a medical
geneticist. Two people, aged 65 and 68, had
dysplastic rectal adenomas larger than 5 cm.
One of four adenomas diagnosed in those

younger than 55 was larger than 1 cm. Sixty
three colonoscopies carried out in this age
group represented 68l1% of the endoscopic
workload. Six of eight adenomas detected in
those older than 55 were larger than 1 cm and
only 28 colonoscopies were needed to diagnose
these.
One adenoma (which was diminutive)

would not have been detected by flexible sig-
moidoscopy. This 31 year old had recorded a
negative FOBT but was examined because of a
mistaken interpretation of her estimated life-
time risk on initial assessment, which was sub-
sequently revised. All other subjects had
adenomas that would readily have been diag-
nosed by flexible sigmoidoscopy.

Discussion
We have deviated from the usual family history
based screening protocol, largely because of
flaws in the chemistry of guaiac FOBTs that
limit their sensitivity and specificity. 10 11
Haemoccult has performed poorly in popula-
tion based screening studies detecting 38-50%
of cancers in recent large trials.12-14 Although
74% of colorectal cancers were detected in the
population based Nottingham trial,15 its ability
to detect colorectal adenomas is poor.'4
Adenoma prediction has also been disappoint-
ing in family history based screening studies;
Houlston7 and Stephenson8 found poor nega-
tive predictive values for adenoma of 78% and
87% respectively. HemeSelect and Haem-
occult were recently compared in a large group
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TABLE V The population and study incidence of colorectal adenoma

Number of Number of
Percentage patients with patients with
expected with Number in adenoma adenoma in

Age adenoma current study expected study

<40 4 120 5 2
40-49 3 118 4 2
50-59 9 78 7 0
60-69 1 1 52 6 7

270 10 27 3 1

Data taken from Atkin,21 compiled from refs McCallum, Rosevelt and Shida, which described
the flexible sigmoidoscopic yield in 3392 average risk patients.

of randomly selected 50-75 year olds. Positive
predictive values for carcinoma and adenoma
were similar for both tests but Haemoccult
detected only one of nine carcinomas detected
by HemeSelect. Seven large adenomas were
detected by Haemoccult compared with 31
detected by HemeSelect.16 Additional endo-
scopic work resulting from the more sensitive
immunological test may be justified by
improved survival after screening.

Compliance with FOBT screening is poor,
with 38-53% of average risk subjects14 15 and
52.2% of high risk siblings17 some examples of
uptake. Compliance was reduced from 88% to
63% when a single and a two day slide test
were compared, with a corresponding fall in
the positive test rate from 3.7% to 2-6%.
(T Aisawa et al, Proceedings of 8th Asian-
Pacific Congress of Gastroenterology, 1988.)
One and three day HemeSelect regimens were
recently compared in the United Kingdom
without significant difference in compliance,
although participation of 43-46% was poor - a
finding put down to the complexity of the
instructions for stool testing.16 We aimed to
use a single slide FOBT to maximise compli-
ance, a policy that seems justified by our
acceptance rate.
Without HemeSelect, only four small and

one large adenoma would have been detected
by our protocol. The FOBT detected five
significantly sized adenomas with a positive
predictive value of 30%, a positive test rate of
6. 1%, acceptable compliance, and a minimal
approach to those screened. Our results for the
performance of HemeSelect are in keeping
with the findings of other investigators.16
Although HemeSelect is unproved in screening
for asymptomatic colonic neoplasia, to com-
mence screening by our protocol using a gua-
iac FOBT would have risked missing
significant abnormality in those with a single
first degree affected relative.
We have also deviated from the format of

other screening programmes in the choice of
colonoscopy rather than flexible sigmoido-
scopy as the mainstay of colonic examination.
Others have shown that flexible sigmoidoscopy
is satisfactory for colonic examination in those
with only one first degree relative.18 19 We
expected the pattern of family history to
resemble that of the St Mark's Hospital family
cancer screening clinic where people with
young affected relatives and those with more
than one affected family member were specifi-
cally targeted. The Guildford survey aimed at
screening a similar population and found 65
subjects from 43 families in possible dominant

pedigrees.20 We also sought to include those
with higher lifetime risks and were surprised to
find that so few of our group were in such
pedigrees. The difference between the two
studies is dramatic and may warrant further
analysis, but despite this, the adenoma yield
was similar. We now agree that it would have
been reasonable to use flexible sigmoidoscopy
as the usual method of endoscopy in all
subjects (except for a positive FOBT or domi-
nant pedigree), with follow up colonoscopy as
appropriate. This approach would have been
easier and cheaper in terms of endoscopic
commitment.
The age at which to begin screening is some-

what arbitrary. We chose age 25 and Carpenter
chose age 30.20 We started at this age because
of our expectations of the likely family history
pattern, which did not materialise. Outwith
dominant pedigrees, we now consider age 40
(or 15 years younger than the index case) to be
appropriate to start endoscopic screening;
below this age CRC is rare.
Adenomas were diagnosed in 12 of 91

subjects who had a colonoscopy (13.2%). The
age range of the study group indicates that
approximately 25 subjects would have been
expected to bear adenomas (Table V).21 It
is difficult to predict the number of large
adenomas expected in our population. The
youth of the screened group may explain why
so few were detected. We have, however, diag-
nosed at least three people who had adenomas
likely to undergo early malignant transforma-
tion. We were not surprised that a carcinoma
was not found in this small group.
These results provide evidence to support

the further assessment of the immunological
FOBT in CRC screening, perhaps as a com-
parison between single and three slide tests.
We are considering redirecting money saved by
undertaking fewer colonoscopies to more fre-
quent - that is, - annual FOB testing.
There is a demand, among first degree rela-

tives of CRC patients, for counselling and
examination to assess their risk of developing
the disease.20 The well defined CRC syn-
dromes make up only 10-20% of all cases and
advances in genetic testing are unlikely to have
an immediate impact on the incidence of most
cancers. Until the familial colon cancer genes
are further characterised, genetic screening for
families and others not in definite inheritance
pedigrees is an unrealised objective. Demand
for programmes to identify and treat these
patients will remain.22 Our study, and the
Guildford one,20 will have included examples
of sporadic CRC despite attempts to target

TABLE VI Recommendations forfamily history based
CRC screening

Begin screening at age 40 (or 15 years younger than index
case) unless in a dominant pedigree
Contact relatives soon after diagnosis of the index case to
maximise compliance
Choose flexible sigmoidoscopy as mainstay of colonic
examination except after positive FOBTs and in potentially
dominant pedigrees
Use a specific (immunological) FOBT

Recommendations for screening for CRC in a group at
increased risk due to a family history of the disease.
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high risk pedigrees. For this reason, family
screening clinics will have a limited impact on
sporadic CRC and the role of the specific
FOBT in, and outside, such protocols is
especially important.
The cost of screening to date, including

secretarial support, HemeSelect tests, and
colonoscopy is estimated at £ 19 630. Each
adenoma detected cost approximately £1630
(or £6540 for each of the three more signifi-
cant adenomas). The major expenditure was
for day case colonoscopy, which could have
been reduced had flexible sigmoidoscopy been
preferred for colonic examination. These costs
are similar to those incurred at Guildford and
the low yield from this outlay is comparable.20
Similarly, the benefit of reassurance given to a
large number of people is unquantifiable.
We have screened first degree relatives of

subjects affected by CRC in a district hospital
setting, using a novel protocol to good effect.
In the light of our results, some recommenda-
tions for others proposing to establish a
similar service are shown in Table VI. Family
based CRC screening in a district hospital
setting meets a population demand and has
the capacity to detect significant abnor-
malities.
This project owes its existence to generous financial support
from the Wessex Cancer Trust; without this help it would have
been impossible to begin screening.
The invaluable assistance of Mrs i Wilson and Mrs R Sexton

in the day to day administration of the screening project is grate-
fully acknowledged.
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