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Incidence of hereditary non-polyposis colorectal cancer
(HNPCQC) in the city of Szczecin, north-western Poland
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Abstract. The study population consisted of 140 consecutive colorectal cancer
patients, inhabitants of the city of Szczecin, north-west Poland, who were histopa-
thologically diagnosed in the period of 2 years — 1991-1992. Family history was
obtained in 124 (88.6%) of patients. A definitive diagnosis of HNPCC was estab-
lished if requirements of the International Collaborative Group on HNPCC (ICG-
HNPCC) were met. Suspected HNPCC were recognised according to criteria
described by Ponz de Leon or Mecklin or Kunitomo. HNPCC as defined by
International Collaborative Group on HNPCC was identified in 2 (1.6%) families.
Suspected HNPCC were recognised in 16.9%, 3.2% and 4.0% of patients if Ponz

de Leon or Mecklin or Kunitomo criteria were applied, respectively. In our series
in 19 of 124 cases, colorectal carcinomas were diagnosed in patients under 50 years
of age. Only in one of these cases, features characteristic of HNPCC other than
young age were found which suggests that in our region the frequency of somatic
or germ line de novo mutations in genes predisposing to colorectal cancer may be
high. Our results suggest that the frequency of HNPCC inherited from ancestors in
Poland and other countries is approximately similar and this syndrome is common

disease everywhere.

Key words: HNPCC, incidence.

Introduction

A family with hercditary non-polyposis colorectal cancer (HNPCC) was
first reported by WARTHIN in 1913 and later was characterised in more detail

by LYNCH and KRUSH (1971).
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HNPCC is an autosomal dominant condition caused by the loss of function

of a mismatch repair genes (FISHEL et al. 1993, LEACH et al. 1993, NICOLAIDES
et al. 1994, PAPADOPOULOS et al. 1994). It is characterised by the development
of colorectal cancer (CRC) at an early age, a predilection for tumours in
the proximal colon, an excess of multiple CRC, and an association with various
extracolonic cancers including endometrial cancer (LYNCH et al. 1988, WAT-
SON, LYNCH 1993). According to the International Collaborative Group on
HNPCC (ICG -HNPCC) this syndrome can be diagnosed when:
1) at least three relatives should have histologically verified colorectal cancer;
one of them should be a first degree relative to the other two. Familial adeno-
matous polyposis should be excluded, 2) at lcast two successive generations
should be affected, 3) in one of the relatives colorectal cancer should be
diagnosed under 50 ycars of age (VASEN et al. 1991).

Periodic examinations of high risk family members may prevent the devel-
opment of disease and death from cancer. Surveillance programmes including
DNA analyses, colonoscopy and other screening tests should be an important
goal of health-care programmes (FITZGIBBONS et al. 1987, BENATTI et al.
1993, MECKLIN, JARVINEN 1993, LYNCH et al. 1994, VASEN 1994, VASEN
et al. 1995). It secems rcasonable to apply surveillance measures not only in
families with definitive HNPCC but also in a group with so-called "suspected
HNPCC" where Amsterdam critcria arc not fully met, but HNPCC cannot be
reasonably excluded. In order to evaluate the numbers of DNA tests and di-
agnostic clinical procedurcs necessary for recalisation of HNPCC targeted
screening programmes the analyses of the disease frequency are needed.

In the studies performed by various authors the minimum frequency of
HNPCC ranged between 0.2-6% in different populations (MECKLIN 1987,
PONZ de LEON et al. 1989, 1993, 1995, KEE, COLLINS 1991, WESTLAKE et al.
1991, STEPHENSON et al. 1991, KUNITOMO et al. 1992, MECKLIN et al. 1995).
The incidence of definitive and suspected HNPCC in Poland has not been
studied before.

Material and methods

The studied population consisted of all 140 consecutive patients, inhabitants
of the city of Szczecin (=400 000 of inhabitants), with CRC diagnosed within
the period of 2 years, 1991-1992, in any of all 5 histopathology departments
working in the area. Paticnts were included if they had adenocarcinoma and ex-
cluded if they had other histologic types of cancers or conditions known to
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predispose to colorectal carcinoma such as familial adenomatous polyposis
or inflammatory bowel disease.

The medical records of the patients who fulfilled the entry criteria were
used to obtain the address of the patient or the next of kin of diseased patients.
A questionnaire was sent to the patient or next of kin inquiring about the family
history of cancer in the patients family. Participants were asked to list first-
and second-degree relatives with a history of cancer, whether the relative was
from the paternal or maternal side of the family, and the type of cancer
the relative had. Additionally, we asked for addresses and phone numbers of
these relatives so that we could contact them to confirm the diagnosis and to
inquire if they had further knowledge of the family cancer history. If the patient
was diseased and the letter was sent to a surviving spouse, we also asked them
for the name and address of a brother or sister of the patient we could contact.
If the letter was not rcturned within one month, a telephone interview about
the family history was attcmpted. Of the 140 patients with CRC a family history
was obtained in 124 cases (88.6%). Other patients were lost to follow up or
refused to participate. Whenever possible the diagnosis of cancer in relatives
was verified not only by interviews but also by review of medical records
and death certificates. Although dircct verification (i.e. clinical charts or death
certificates) was possible only in ~40% of the relatives, it revealed an almost
complete agreement between the information derived from interviews and data

Table 1. Definition of "Suspected HNPCC"

A. Ponz de LEoN et al. (BENATTI et al. 1993; PoNz de LEoN et al. 1993, 1995).
1. Familial aggregation of neoplasms* and/or
2. Multiple primaries** and/or

3. Early development (before age 50) of colorectal cancer

B. MEckLIN (1987)

Patients with colorectal carcinoma who had two or more first-degree relatives with other
intraabdominal malignancy (e.g., uterus, stomach, pancreas)

C. KuntroMo et al. (1992)
Group A: A family with three or more colorectal cancer patients within the first degree relatives

Group B: A family with two or more colorectal cancer patients within the first degree relatives
and with any of the followings: a) age of onset of colorectal cancer is younger than 50 years old,;
b) right colon involvement;c) synchronous or metachronous multiple colorectal cancers;
d) association with extra colorectal cancers
*  Familial aggregation — in the sibship of the proband, 50% (or more) of the siblings affected by cancer of
all sites or in the whole family (parents, siblings, offspring) 50% (or more) of the family members affected

by cancer of all sites.
** Multiple primaries —

in the proband, or in a first-degree relative, presence of two (or more) independent
primary cancers (either in the large bowel or in other organs)
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from official certificates. A definitive diagnosis of HNPCC was established if
requirements of the ICG-HNPCC were met (VASEN et al. 1991). Suspected
cases of HNPCC were identified using criteria defined by PONZ de LEON —
Table 1A (BENATTI et al. 1993, PONZ de LEON et al. 1993, 1995), MECKLIN
(1987) — Table 1B, and KUNITOMO et al. (1992) — Table 1C.

Results

Of the 124 patients with CRC a definitive diagnosis of HNPCC (i.e. fulfil-
ment of ICG-HNPCC criteria) was established in 2 (1.6%) cases. An example
of kindred with definitive HNPCC is shown in Fig. 1.

Table 2A. Suspected HNPCC according to Ponz de Leon
criteria (BENATTI et al. 1993, PONZ de LEON et al. 1995)
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Table 2B. Suspected HNPCC according to
Mecklin criteria (MECKLIN 1987)

Aggregation of
Case No. intraabdominal
malignancies in family
8 +
20 +
22 4
23 +

107

Table 2C. Suspected HNPCC according to Kunitomo criteria * (KUNITOMO et al. 1992)

2 2 colorectal cancers within I° relatives with:
2 3 colorectal -
Case No.3 cancer within synchro- or association
Prelaiives age of onset right colon metachronous with extra
<50 yrs involvement colorectal colorectal
cancers malignancy
16 - + - - -
19 - + + - +
23 - - - - +
24 - - + - -
25 - - - - +

* Cases with fulfilment of HNPCC criteria according to ICG-HNPCC not included.
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Suspected HNPCC according to
PONZ de LEON criteria was diag-
nosed in 21 (16,9%) cases —
Table 2A. Most frequently
(18 cases) the only feature indicat-
ing HNPCC was early age of onset
(paticnts under 50).

Suspected HNPCC according to
MECKLIN and KUNITOMoO criteria
was identified in 4/124 (3,2%), and
5/124 (4,0%) of cases, respectively
— Tables 2B and 2C. In cases No. 8

Fig. 1. Definitive HNPCC with fulfillment
of criteria according to ICG-HNPCC
Legend - see Fig. 2
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Fig. 2. Suspected HNPCC with fulfillment of criteria according to: A — Ponz de Leon,
B —Mecklin and Ponz de Leon, C — Kunimoto, D — Ponz de Leon and Kunimoto
Cancer sites: Co - colon, Ce — cecum, Tr - transverse colon, Re — rectum, Lu — lung, Ki - kidney,
CSU - cancer site unknown, St - stomach, La — Larynx, Pan - pancreas, Be — breast

and 20 not only PONZ de LEON but also MECKLIN criteria of suspected HNPCC
were met. Suspected HNPCC could be recognised by either PONZ de LEON or
KUNITOMO criteria in cases No. 16, 19. Case No. 23 was diagnosed as suspected
HNPCC according to MECKLIN and KUNITOMO criteria. Examples of kindred
with suspected HNPCC are shown in Fig 2.

Discussion

Although HNPCC has been described in many races and populations in-
cluding Europeans, White and Indian Americans, Australians, Asians and South
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Americans (SARROCA et al. 1978, BAMEZEI et al. 1984, LYNCH et al. 1985,
1991, USHIO 1985, SAN ROSE et al. 1989, VASEN et al. 1990, MECKLIN,
JARVINEN 1991, JASS, STEWARD 1992), as far as we are aware, studies of
this syndrome frequency have been carried out only in Finland, Italy, Northern
Ireland, England, Canada and Japan (MECKLIN 1987, PONZ de LEON et al.
1989, 1993, 1995, KEE, COLLINS 1991, STEPHENSON et al. 1991, WESTLAKE
et al. 1991, KUNITOMO et al. 1992, MECKLIN et al. 1995).

This study gives a rough estimate of HNPCC frequency in Poland. In a group
of 124 consecutive cases of CRC diagnosed in 1991-1992 in inhabitants of
the city of Szczecin, north-western Poland, HNPCC according to Amsterdam
criteria was found in 1.6% of the patients (2 cases). Additionally suspected
cases of HNPCC were recognised in 16.9%, 3.2% and 4.0% of patients if PONZ
de LEON or MECKLIN or KUNITOMO criteria were applied, respectively
(Table 3).

The number of cases analysed in this study is relatively low (~ 8000 new
cases of CRC occur in Poland yecarly), but probably bias in the assessment of
HNPCC frequency in our population resulting from a smail number of sample
is not big — in analyses of 376 families willing to collaborate with us (but not
consecutive cases) in Regional Hereditary Cancer Center we found similar
prevalence of HNPCC cases (KLADNY, LUBINSKI 1995).

Another drawback in our studies is low verification rate (~40%) of ques-
tionnaire data on cancer family history. However, as suggested by other authors

Table 3. Comparison of the freguency of colorectal cancer with features of definitive
or suspected HNPCC between Szczecin (Poland) and other regions

Region Definitive HNPCC Suspected HNPCC Total
A b
Modena (Italy) 4.1% (39/961)* 8.4 % (81/961) 12.5% (120/961)
Szczecin (Poland) 1.6% (2/124) 16.9% (21/124)° 18.5% (23/124)
B
Central Finland 3.8% (18/472) 1.7% (8/472): 5.5% (26/472)
Finland Multicenter 0.7% (3/406)* 1.7% (7/406) 2.4% (10/406)
study
Szczecin (Poland) 1.6% (2/124) 3.2% (4/124) 4.8% (6/124)
C
Japan 0.2% (69/32470)* 2.2% (708/32470)° 2.4% (71717/32470)
Szczecin (Poland) 1.6% (2/124) 4.0% (5/124)° 5.6% (7/124)

* According to ICG-HNPCC (VASEN et al. 1991)
® According to Ponz de Leon (BENATTI et al. 1993; PONZ de LEON et al. 1995)
¢ According to Mecklin 1987 (MECKLIN 1987)

4 According to Mecklin 1995 (MECKLIN et al. 1995)

¢ According to Kunitomo (KuNiToMo et al. 1992)
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it is likely that since the study was limited to the first — and second degree
relatives, bias due to inability to verify all cancer diagnosis should be minimal
(SELLERS et al. 1987).

We studied only the city of Szczecin, but because of migration after the sec-
ond war this population is probably representative for the entire country.

WESTLIKE et al. (1991) evaluated the frequency of HNPCC in Southern
Alberta, Canada. Twelve families were identificd as HNPCC, at a frequency
of 3.1% of 390 cases. If "less strict" criteria were used for defining the syn-
drome, an additional 25 familics could be included, thus raising the overall
frequency to 9.5%.

KEE and COLLINS (1991) investigated all paticnts with nonpolyposis CRC
before the age of 55 years (n — 205) diagnosed within a three-year period
in Northern Ireland. The authors found that 13 individuals had two or more
relatives affected by CRC which could be interpreted as HNPCC. These figures
correspond to 6% of the studicd group and to ~ 1% of all CRC registered
in that period. Additionally 10 familics with features suggestive of HNPCC
were also found. KEE and COLLINS (1991) estimated that the prevalence of
HNPCC in Northern Ireland might be about 1-2.6% of all CRC cases.

The main drawback of investigations performed by WESTLIKE et al. (1991)
and KEE, COLLINS (1991) is that the analyses were limited to only a small
fraction of registered paticnts. No family investigations were carried out in in-
dividuals older than 50 or 55 years who represent the large majority of CRC
cases. In our studies a group of paticnts with CRC diagnosed under 50
or 55 years is small — 19 and 26 cascs, respectively. We think that assessment
of HNPCC frequency in such small group is not justified.

STEPHENSON et al. (1991) found four cases (4%) with definitive or suspected
HNPCC among 100 patients with CRC from England. These results are again
difficult to compare with ours because the age of the probants of affected
family members was not given.

KUNITOMO et al. (1992) carricd out a nation-wide survey for HNPCC
in Japan in 1991. A total of 60 institutes all over country have joined the study.
HNPCC as defined by Amsterdam critcria constituted 0.2% (69 patients) of
32470 CRC cases. Morcover, modificd criteria of HNPCC (presented
in Table 1C) were met in 2.2% of CRC. In our material, the frequency of
definitive HNPCC and cases with fulfilment of Japanese modified criteria for
HNPCC (but after exclusion of definitive HNPCC) was higher — 1.6% versus
0.2%, and 4.0% versus 2.2% (Table 3C ) which suggests a higher incidence
of HNPCC in our region.
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In 1987 MECKLIN investigated familial cancer occurrence in a population
study consisting of all CRC cases (n — 468) diagnosed in the province of
Central Finland (0.25 million inhabitants) between 1970 and 1979. The ob-
served findings provided HNPCC frequency about 3.8% of all registered CRC.
In addition, there were eight patients (1.7%) who had two or more first-degree
relatives with CRC or some other intraabdominal malignancy. These were
considered as suspected HNPCC cases. In a subsequent multicenter study done
in Finland (MECKLIN et al. 1995), the proportion of definitive HNPCC (Am-
sterdam criteria) was lower — 0.7% (3/406) of cases and 1.7% (7/406) of
suspected HNPCC. Suspected HNPCC in the later report were diagnosed by
criteria not clearly described and certainly different from those applied by
MECKLIN in 1987, so it was impossible to compare the incidence of this group
of cases in two reported studics from Finland. However, there is no question
that the frequency of definitive HNPCC cases found in multicenter studies
in Finland is much lower than that in Central Finland — 0.7% versus 3.8%.
The suggested explanations for these differences are as follows: 1) a local
overrepresentation of HNPCC cases in Central Finland and 2) a probable
decrease in the proportion of familial cases of cancer owing to a systematic
screening of CRC organised in Finland in the recent years.

In Szczecin we found alower incidence of definitive HNPCC than in Central
Finland — Table 3B (1.6% versus 3.8 %), but a higher prevalence of such cases
than it was reported in multicenter studies in Finland (1.6% versus 0.7%).
Suspected HNPCC using criteria applied by MECKLIN in 1987 were more
frequent in Szczecin than in Central Finland (3.2% versus 1.7%).

PONZ de LEON et al. (1989, 1993, 1995) investigated familial occurrence
of cancer in patients with CRC registered in Health District of Modena in
Northern Italy. Accurate pedigrees limited to first — degree relatives, were
traced in 893 out of 961 paticnts rcgistered for CRC during 1984-1990.
The families were then subdivided according to the presence, in the nuclear
pedigree of six criteria (i.e. vertical transmission, familial aggregation, early
age of onset, localisation in the fight colon, multiple tumours and mucinous
carcinoma), all indicative of an increased susceptibility to HNPCC. An genea-
logical trees showing 3 or more criteria and about 60% of pedigrees with
2 criteria were then extended to get information on second- and third-degree
relatives. These detailed analyses allowed a reasonable projection of HNPCC
frequency in the general population. The estimated frequency of definitive
HNPCC was 4.1% and that of suspectcd HNPCC — 8.4% of all CRC. We found
a lower incidence of definitive HNPCC — Table 3A ( 1.6% versus 4.1%), but
a higher prevalence of suspected HNPCC (16.9% versus 8.4%). The extremely
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high percentage of our CRC cases which according to Ponz de Leon criteria
can be recognised as "suspected" HNPCC results mainly from one factor —
a large number (19 of 21 cases) of CRC diagnosed in Szczecin under 50 years
of age —Table 2A. Only in onc of these cases (case No. 19) familial aggregation
and multiple primaries could be simultaneously recognised. It raises a question
whether the occurrence of CRC at young age in patients without other clinical
features characteristic of HNPCC is a good criterion in the diagnosis of
suspected HNPCC in our population. Generally in Poland ~ 20% of all CRC
cases is diagnosed under 50 ycars of age. It is possible that in our country
we have a higher number of somatic de novo mutations in genes predisposing
to CRC. The frequency of HNPCC inherited from ancestors in Poland is at
the level of a few percent of all CRCs, which is approximately similar to values
previously reported for different populations. A real incidence of HNPCC in
populations is certainly higher which is suggested by the occurrence of a large
numbers of suspccted cases. The actual HNPCC frequency can be more ac-
curately assessed if population studies are based not only on pedigree analyses
but if DNA tests are also be extended. Differences in the incidence of HNPCC
across different ethnic groups cannot be excluded, but HNPCC in all popula-
tions seems to be common genctic discase.
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