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ABSTRACT

Background and aims: Pancreatic cancer usually appears as a sporadic neoplasm, but there is increasing evidence that familial
and hereditary factors may be involved in its pathogenesis. Using data from the population-based Ragusa Cancer Registry, we
analyzed trends in the incidence of pancreatic cancer, as well as the presence and type of familial aggregation of tumors in
pancreatic cancer patients.

Methods: The incidence of pancreatic cancer in Ragusa Province was taken from the local cancer registry for 1981-2009, and
trends were analyzed. 142 of the 384 cases of pancreatic cancer diagnosed in 2000-2007 (37%, 84 men, 58 women) were used
for analyses of familial aggregation. Pancreatic cancer patients or their relatives were traced, contacted, and interviewed. The
resultant information was used to compile a family history of disease, especially cancer, using our original pancreatic cancer
patients as probands. Based on these family histories of disease, probands were divided into four categories: sporadic, simple
familial aggregation, aspecific verticality, and site-specific verticality. Analyses of familial aggregation and survival were then
carried out by presence (sporadic vs. familial cases) and type of familial aggregation (i.e., simple familial aggregation vs. aspecific
and site-specific verticality).

Results: The incidence of pancreatic cancer increased gradually in 1981-2009 in both sexes. No familial aggregation was
observed for 47 of the probands (sporadic cases), whereas the remaining 95 (67%) probands showed a more or less marked
familial aggregation. Simple familial aggregation was observed in 43 of the probands, aspecific verticality in 49, and site-specific
verticality in 3 probands. Cancer of the breast (43 cases, 16.5% of the total), central nervous system, stomach, and colon-rectum
were most frequently reported among relatives of probands. Survival analysis showed the usual poor prognosis of pancreatic
cancer across all probands, regardless of presence or type of familial aggregation. Probands with familial aggregation did not
differ from those with sporadic pancreatic cancer regarding stage of the disease, histological type, observed survival, or frequency
of multiple tumors.

Conclusions: Pancreatic cancer patients showed a striking familial aggregation of malignant tumors, especially for cancer of
the breast. Our attempt to classify probands by presence and type of familial aggregation might contribute relevant clues to
the identification of inherited syndromes involving the pancreas. The marked association with breast cancer may suggest the
involvement of BRCA1 and 2 gene mutations in the pathogenesis of some clusters of pancreatic cancer.
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1. INTRODUCTION

Pancreatic cancer is one of the major challenges facing the
Western world due to its very aggressive clinical course,
the difficulty of early diagnosis, treatment resistance, poor
knowledge of its biological basis, and lack of prevention
strategy."*?l Survival among pancreatic cancer patients has
changed very little in the last 20 to 30 years, with median
survival in the order of 6 to 10 months and 5-year survival
at less than 5%.1>4 Moreover, incidence rates are gradually
increasing in both sexes in most European and American
countries, including Italy.[>6!

The great majority of pancreatic neoplasms are sporadic
cases; however, there is growing evidence that familial aggre-
gation of malignant tumors is present in a consistent portion
of pancreatic cancer patients.”] In addition, recent studies
have suggested that, at least in some cases, pancreatic cancer
is associated with germline mutations of specific genes.®*!
The familial aggregation of tumors may be due to some un-
known environmental agent that family members have in
common; but the search for such agents in breast and col-

orectal cancer has been unfruitful 1011

In the present study we used data from the population-based
Ragusa Cancer Registry to analyze trends in the incidence of
pancreatic cancer, as well as the presence and type of familial
aggregation of tumors in pancreatic cancer patients. Specific
objectives were: to establish the frequency of familial aggre-
gation of tumors and the clinical spectrum of these tumors;
to classify and stratify families on the basis of the observed
aggregation in order to preselect relatives with cancer for
future genetic analysis and thus identify individuals at major
risk; and to evaluate survival and possible prognostic factors
in familial and sporadic pancreatic cancer patients.

2. MATERIALS AND METHODS

The population-based Ragusa Cancer Registry was instituted
in 1981. The registry covers a small, homogeneous pop-
ulation in a rural area of southeast Sicily (the province of
Ragusa) with 307,697 residents (150,668 men and 157,029
women according to the 2011 census). In the last decade,
an average of 1,500 cases of cancer have been recorded in
the registry each year, excluding non-melanoma skin cancer.
Further details on the specific objectives of the Ragusa Can-
cer Registry and the main epidemiological data it contains
have been previously described.!'>!3] From its inception in
1981 through 20009, a total of 966 cases of pancreatic cancer
(International Classification of Diseases for Oncology Revi-
sion 3 codes C25.0-C25.9) have been recorded (517 men and
449 women).

With the aim to trace a reasonable number of pancreatic
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cancer patients or their relatives, the analysis on familial
aggregation covered the period 2000-2007, during which
384 pancreatic cancer patients (178 men, 206 women) were
registered. Pancreatic cancer patients and their relatives were
contacted by means of personal General Practitioners (GPs)
who facilitated and ethically supported our approach. Most
of these GPs were already acquainted with the families and
could explain to the patients or their relatives why they were
being contacted and elucidate the research aims.

Once contacted, interviews were conducted with pancreatic
cancer patients who were alive at the time of the study, or, for
deceased patients, the closest family member (husband/wife
brother/sister, parent, son/daughter). During the interviews,
we administered a specially designed questionnaire to care-
fully record the main diseases, particularly malignant tu-
mors, occurring in first-, second-, and third-degree relatives.
We then used this information to compile a family history
of disease, using our original pancreatic cancer patients as
probands.

Reported cancers and age of cancer onset in relatives were
validated through linkage with the Ragusa Cancer Registry.
When linkage was unsuccessful, confirmative clinical notes
were sought at GPs’ clinics. The clinical diagnoses of
probands were reviewed and matched with the clinical course
of the disease: benign and borderline tumors were excluded
from the analysis; probands that were diagnosed through
death certificate only were not excluded as the signing physi-
cians confirmed the underlying cause of death to be pancre-
atic cancer. Multiple tumors in probands were verified in the
same manner.

Probands were categorized according to their family history
of cancer as follows: sporadic cases (no other member of the
family affected by cancer); simple familial aggregation (at
least one first-, second- or third-degree relative with cancer);
aspecific verticality (presence of cancer, one of which was
usually of the pancreas, in both a parent and his/her child);
site-specific verticality (presence of pancreatic cancer in a
parent and his/her child).

Written informed consent to participate in the data analysis
and possible use of biological material was obtained from all
interviewees.

3. STATISTICAL ANALYSIS

Crude incidence rates (x 100,000 residents) were calculated
based on the resident population at various censuses (in Italy,
every 10 years). Age-standardized incidence rates were ad-
justed to the European standard population in 1997.1'41 The
statistical significance of the difference between sporadic
and familial cases was assessed with Student’s 7-test or x
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square test as appropriate, with a significance level of P <
.05. Analyses of familial aggregation were carried out by
presence of familial aggregation (sporadic vs. familial cases)
and type of familial aggregation (i.e., simple familial aggre-
gation vs. aspecific and site-specific verticality). Differences
in pancreatic cancer-specific survival were also analyzed by
presence and type of familial aggregation and were assessed
with Kaplan-Meier and Log-rank statistics after excluding all
cases diagnosed through death certificated only (5 cases).!!!

Since breast cancer was the most frequent tumor found in
probands’ relatives, the median age of relatives suffering
from breast cancer was computed.

4. RESULTS

Crude and age-standardized incidence rates of pancreatic
cancer rose gradually in both sexes, though the increase was
more marked among females (see Figure 1).
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Figure 1. a: Crude incidence rates of pancreatic cancer/100,000 residents in the province of Ragusa, 1981-2009; b: Age-
standardized incidence rates of pancreatic cancer/100,000 residents in the province of Ragusa, 1981-2009 (adjusted to the

European standard population in 1997)

Only three probands were alive at the time of the interview
(two of whom were affected by neuroendocrine pancreatic
cancer). The closest relative was contacted for the remaining
139 probands. Forty-seven probands were sporadic cases;
95 probands showed a more or less marked familial aggre-
gation of cancer (67% of 142). Simple familial aggregation

Table 1. Familial and sporadic cases of pancreatic cancer

was observed for 43 (45.2%) probands, aspecific verticality
for 49 (51.6%), and site-specific verticality for 3 probands
(3.2%). In a few families, verticality could be assessed in
three successive generations. Age at diagnosis of pancreatic
cancer among probands was slightly higher in sporadic than
in familial cases (see Table 1).

Age (years) at diagnosis Simple familial ~ Aspecific Site-specific
Probands (n) - _m T s s
(mean £ SD) aggregation verticality verticality
Familial Male 56 69.6 £12.0 23 30 3
Cases Female 39 71.8+12.0 20 19 0
Sporadic Male 47 735496 i i
Cases Female
Total 142 - 43 49 3

*Ipresence of cancer in at least one first-, second- or third-degree relative with cancer; “Presence of cancer, one of which was usually of the pancreas, in both a parent and his/her child;

“presence of presence of pancreatic cancer in a parent and his/her child.

Examples of the different types of familial aggregation of
cancer are given in Figure 2, Panel A shows a typical case of
site-specific verticality, with parent and child both affected
by pancreatic cancer at a relatively early age. Rather interest-
ingly in this case, age at cancer occurrence in the son was 12
years earlier than in the father (44 and 56 years, respectively).
Panel B shows an example of aspecific verticality; in this

Published by Sciedu Press

large family there were several relatives with cancer, with
a striking aspecific verticality in 2 branches, however, the
type of cancer was different from one generation to the next.
Finally, Panel C shows simple familial aggregation, with sev-
eral malignancies in the family, but no apparent verticality
for pancreatic cancer (see Figures 2, 3).
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Figure 2. Examples of different types of familial aggregation. A: Site-specific verticality; B: Aspecific verticality; C:

Simple familial aggregation

Explanation of symbols

Male Female Cancer site abbreviations
Unaffected Br s
= | (5] died Bt Brain tumor
Co Colon
- . aXffected Melanoma Melanoma
B @ Affected, died Oral cavity Oral cavity
rPC Pancreatic cancer
[ | . PC Affected uPs Primary Site Unknown
B @ PCaffected, died
1 1 Cancer by family history
D /l// Cancer by famaly history,died
bAc| "." Multiple primary cancer verified
/ﬂ/ @/ Multiple primary cancer verified, died

mmp Proband

Figure 3. Explanation of symbols in figures

The most frequently reported cancers in the relatives of
probands were those of the breast (43 cases, 16.5% of the to-
tal), central nervous system (CNS) (23, 8.8%), stomach (22,
8.4%), and colon-rectum (22, 8.4%). Interestingly, a large
fraction of these cancers (90 out of 261, 34.5%) occurred
before the age of 56 years (see Table 2).

When comparing the clinical and histological data of
probands with sporadic and familial pancreatic cancer, the
only variable which appeared statistically significant was

68

mean age at diagnosis, in both sexes. However, in absolute
terms the difference was small, and its biological significance
rather unclear (see Table 3).

Survival was poor, as expected for pancreatic cancer. Neither
stratification by presence of familial aggregation (sporadic vs.
familial pancreatic cancer) nor type of familial aggregation
(simple familial aggregation vs. aspecific and site-specific
verticality) revealed any appreciable or relevant difference in
survival (see Figures 4 and 5).

ISSN 2377-9306 E-ISSN 2377-9330



http://jer.sciedupress.com

Journal of Epidemiological Research

2016, Vol. 2, No. 2

Table 2. Neoplasms reported among first-, second-, and third-degree relatives of probands (n = 261) by age group

Cancer site Total 0-55 years 56-71 years > 71 years Unknown age % total
Breast 43 25 5 5 8 16.5
Central Nervous System 23 14 4 2 3 8.8
Colon-Rectum 22 2 11 6 3 8.4
Stomach 22 4 9 6 3 8.4
Leukemia/Lymphoma 18 5 7 2 4 6.9
Pancreas 17 8 5 3 1 6.5
Liver 13 1 3 9 - 5.0
Prostate 13 1 5 4 3 5.0
Lung 11 1 5 4 1 4.2
Larynx 6 2 2 2 0 2.3
Uterus 6 3 1 1 1 2.3
Skin Melanoma 5 4 1 - - 1.9
Other sites 62 20 20 11 11 23.7

Table 3. Clinical and histological data of patients with
sporadic (n = 47) and familial (n = 95) pancreatic cancer

Total cases Sporadic cases Familial cases p
(n=142) (n=47) (n=95)

Sex

Male 28 56 .52
Female 19 39

Age at diagnosis (years)

<50 0 5

50-54 1 6

55-59 4 8

>60 42 76 392
Mean age (+ SD)

Male 73.9+9.4 69.6 £12.0 .01
Female 73.1+£9.2 71.8+12.0 .01
Histologic diagnosis

Yes 11 (23.4%) 33 (34.7%) .188
No 36 62

Stage

Localized 4 8 133
Advanced 20 51

Missing 33 36

Multiple primaries

Yes 6 12 51
No 41 83

Note. The statistical analysis was assessed with Student’s “+-test” for sex, age at diagnosis, histologic
diagnosis, stage, and multiple primaries. Mean age was assessed with the y square test: significance
at P <.05. SD = standard deviation.

Pancreatic Cancer

Log rank test
=020

15 18
Total Survival by Months

21 24 33 36

Familial cases === = Sporadic cases
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Figure 4. 3-year survival analysis by presence of familial
aggregation: sporadic (n = 47) vs. familial (n = 95) cases of
pancreatic cancer

Pancreatic Cancer
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p=0.63
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Figure 5. 3-year survival analysis by type of familial
aggregation: simple familial aggregation (n = 43) vs.
aspecific and site-specific verticality (n = 52)

Finally, Table 4 is an attempt to correlate the familial ag-
gregation we observed with known hereditary syndromes
which might involve pancreatic cancer. The attempt could
be of interest since it gives an approximate idea of the type
of genetic analysis that would be required to properly clas-
sify some of the most frequent aggregation of tumors ob-
served in the relatives of our probands. In particular, we
focused on 24 (out of 52) families with apparent aspecific
and site-specific verticality. Of these, 17 showed a more
or less marked aggregation of breast and ovary tumors; in
these cases hereditary breast-ovary cancer syndrome could
be suspected, which would imply testing for constitutional
mutations in the BRCA1 and 2 genes. Three cases could be
interpreted as hereditary pancreatic cancer (i.e., the 3 fam-
ilies with site-specific verticality); this syndrome has not
been clearly defined in molecular tumors, but several genes
—such as CDKN2A, BRCA1 and 2, PALLD and PALB2 —

69



http://jer.sciedupress.com

Journal of Epidemiological Research

2016, Vol. 2, No. 2

could be implicated. Two families were reminiscent of famil-
ial atypical melanoma multiple male (FAMMM syndrome),
one of Lynch syndrome and one of Li-Fraumeni syndrome,
suspicions which could lead to the investigation of the pos-

sible role of constitutional mutations of several other genes,
including p53 and the mismatch repair machinery.

Table 4. Type of familial aggregation, hereditary syndrome potentially involved, and corresponding genetic analysis

Familial aggregation n Suspected hereditary syndrome Relevant genetic tests

Aspecific and site-specific verticality 52

Pancreas-Pancreas 3 Hereditary pancreatic cancer CDKN2A, BRCAL, 2, PALL,
PALB2

Pancreatic Cancer-Melanoma 2 FAMMM P14 - p16

Pancreatic Cancer-Breast-Ovary 17 Hereditary breast cancer BRCA1, 2

Pancreatic Cancer-Colon-rectum 1 Lynch syndrome MSH2, MSH6, MLH1, PMS2

Pancreatic Cancer-Central Nervous System 1 Li-Fraumeni p53

Pancreatic Cancer-Other tumors 28 - -

Simple familial aggregation 43 - -

Total 95

The median age of relatives with breast cancer diagnosis was
49 years, whereas the median age of females with pancreatic
cancer was 75 years.

5. DISCUSSION

The present study results showed that the incidence rates of
pancreatic cancer increased gradually over the 30 years of
registration investigated, with small differences between the
sexes. A striking familial aggregation of malignant tumors
was found in 67% of our original pancreatic cancer patients.
This aggregation was similar or even higher than that ob-
served for other common neoplasms with a well-grounded
hereditary component, such as colorectal and breast can-
cer, with the added interesting finding that pancreatic cancer
onset in children occurred 12 years earlier than in parents suf-
fering from the same malignancy, which is consistent with
well-known hereditary cancer syndromes.!'®) Finally, we
found no differences in observed survival between familial
and sporadic pancreatic cancers in our probands. However,
these results face challenges of study representativeness and
validity of diagnoses.

5.1 Incidence

The incidence trend of pancreatic cancer in the province of
Ragusa showed a slow, but progressive increase from 6 to 8
cases/100,000/year in 1985-1995 to 12 to 14 cases in 2006-
2009. This increase is similar to that observed in several
other Western countries,!!” but it is difficult to explain and
interpret. In general terms, it could be speculated that the
rising incidence of pancreatic cancer is related to characteris-
tics of a modern lifestyle, such as excessive or unbalanced
dietary habits, alcohol intake, low physical activity, depen-
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dence on diagnostic technology, excessive use of drugs, or
an aging of the population, with a possible role of one or
several comorbidities, but little more can be said.

5.2 Familial aggregation

The most frequent tumor observed in the relatives of
probands was breast cancer. This occurrence was not re-
lated to mammography screening programs, which were not
implemented in the study population during the study period,
or to an increasing trend in the incidence of breast cancer.
In fact, the latest published data on breast cancer estimated
an annual percent change of -1.1, which was not statistically
significant during the study period."'3:!°! The second most
frequent cancer seen in the relatives of probands was cancer
of the CNS; however the validity of this finding may be an
issue, as 12 of the 23 reported tumors (52%) were not found
in the cancer registry, and thus are based only on information
from relatives. Nevertheless, this finding should be further
investigated by a specific study on the familial aggregation
of patients with CNS malignancies. Other common tumors
among the relatives of probands were colorectal and gastric
cancers, leukemia/lymphoma, and pancreatic cancer. We
assumed that different subgroups of verticality represented
different risk categories and hypothesized that some of these
categories may allow us to identify the hereditary syndromes
responsible for these cancers. Finally, our results on the spec-
trum of cancers in the relatives of probands are in agreement
with previous findings.?!

The present study adds more evidence on the importance
of acquiring an accurate and complete family history when
carrying out research on pancreatic cancer. Several other
investigations tried to analyze familial aggregation of tumors
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in pancreatic cancer patients. Hiripi et al.”!! reported that
pancreatic cancer aggregates with several other cancer types
in families, suggesting that the presence of pancreatic and
breast cancer in many families could be attributed to inher-
ited factors. In 1990, Lynch et al.??! described the main
features of 18 families with a strong aggregation of pan-
creatic cancer among relatives, estimating that some 6% of
pancreatic cancer patients had a family history of the disease
and that this phenomenon could be attributed to an as yet
undefined genetic predisposition. More recently, Gargiulo et
al.'>¥ found that 19 of the 135 pancreatic cancer patients in
their study sample could be classified as having suspected
Lynch syndrome, and four of these 19 patients had constitu-
tional alterations in the MLH1 or MSH2 genes. Tersmette
et al.?¥ found a high risk of pancreatic cancer among indi-
viduals who have at least 3 first-degree relatives with pan-
creatic neoplasms. They suggested that these familial aggre-
gates represented a high-risk group suitable for screening
and chemoprevention studies. Finally, two recent review
articles stressed the importance of familial and hereditary
factors in pancreatic cancer patients, although the exact gene
(or genes) etiologically associated with the disease has not
yet been defined.!?>26! With some obvious differences in our
sampling and selection of the study group, our observations
are in agreement with the above-mentioned investigations
and show a striking aggregation of tumors at various sites
— especially breast, CNS, and digestive organs — among the
relatives of pancreatic cancer patients. In about 10% to 20%
of these families, verticality and site-specific association are
highly suggestive of hereditary diseases.”?’! Moreover, the
frequent association between pancreatic cancer and breast
cancer occurring before the age of 50-55 years (see Table 2)
in our study gives some evidence that germline mutations
in BRCAL1 and 2 might represent a possible molecular ba-
sis, which has also been cited in previous investigations.?®!
Similarly, the frequent familial aggregation of colorectal ma-
lignancies suggests a possible implication of mutations in
DNA mismatch repair genes (mainly MSH2, MLH1 and
MSHS6), which are associated with the Lynch syndrome phe-
notype.!?’! Other uncommon hereditary syndromes may also
be involved, including the still undefined hereditary pancre-
atic cancer syndrome./?>2! What is rather clear is that an
extensive work-up would be necessary to fully character-
ize families of pancreatic cancer patients that are suspected
to have hereditary pancreatic cancer syndrome, since more
than 10 genes could be involved. Indeed, for this reason
familial pancreatic cancer might represent a challenge for the
new techniques of genome-wide analysis (Next Generation
Sequencing).??

Published by Sciedu Press

5.3 Survival

Three-year survival was, as expected, extremely poor, with
virtually no difference among the subgroups of presence or
type of familial aggregation. Our study may not add signifi-
cant new knowledge to the current literature, but to the best
of our knowledge, our finding that survival did not differ
between sporadic and familial pancreatic cancer cases has
not been reported in the literature. Moreover, other studies
have been based on more selected or restricted study sam-
ples, whereas ours was intended to be a population-based
approach. Our study did not restrict by clinical variables,
compared to the case-series of Singhi et al.,*!! where an
interesting comparison of histological subtypes is reported,
and Barton et al.,*?! where Kaplan-Meier analyses were only
conducted for surgically resected cases with ductal adenocar-
cinoma. Once again our data confirm the results of recent
studies showing little or no improvement in survival despite
apparent early diagnosis and availability of new combination
chemotherapy./333* Finally, in line with the above consid-
erations, screening and early diagnosis of pancreatic tumors
appear to be unrealistic objectives at present.

5.4 Study representetiveness

One of the major strengths of this study was its population-
based approach, with data from the Ragusa Cancer Registry.
However, despite this approach, the low traceability of pan-
creatic cancer patients and/or their families meant that we
could only include 37% of the pancreatic cancer cases di-
agnosed in 2000-2007. We are aware that including only
approximately 1 case out of 3 affects the population repre-
sentativeness of the study results, but on the other hand the
high compliance (only 21 [12.8%] of the 163 traced patients
or relatives refused to participate), the source of our cases
(i.e., a convenience sample from a list of patients abstracted
from a local population-based cancer registry) and no restric-
tions based on treatment or histological subtype, allowed
us to avoid a simple cases-series or clinical study.?!:3?! We
assimilated our approach to a questionable population-based
survey with limited representativeness. Furthermore, to the
best of our knowledge, this study included a larger number
of subjects than did other articles in the literature. The high
proportion of pancreatic cancer patients that could not be
traced (60%) was mostly due to the high lethality of pancre-
atic cancer!?”! and GPs’ suggestions not to include patients
or relatives with severe illnesses for ethical reasons. Further-
more, there was a non-negligible percentage of probands and
their relatives that had left the province of Ragusa, and con-
sequently it was not possible to locate them. Only 142 (out
of 384: 37%) families could be reached and were available
to collaborate.
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5.5 Diagnoses validity

Another criticism which can be raised is that only was 34.7%
of our probands had a histologic diagnosis of pancreatic can-
cer, which could introduce another bias. Pancreatic cancer
is a tumor with a notoriously low proportion of histological
verification. Only 37% to 65% of men and 24% to 61%
of women have such diagnoses recorded in Italian cancer
registries.l® Thus our percentage of histologically verified
cases was consistent with those in Italian cancer registries.
In addition, we went through clinical notes and supporting
documentation: the clinical and diagnostic final reports, treat-
ment information, and the information obtained from GPs
were consistent with primary pancreatic cancer in all of the
studied cases.

5.6 Interpretation

Our results should be interpreted with extreme caution and
should be limited to this study setting. We showed that
about 30% of the cases registered in the Ragusa Cancer Reg-
istry show a pattern of familiar aggregation of malignancies,
which is consistent with other studies; our data probably do
not add significant new knowledge and we cannot definitively
confirm or rule out the familial factor as a determinant of
pancreatic cancer. Despite this cautiousness, we gathered a
rather homogeneous study sample, which was more repre-
sentative of the commonly occurring pancreatic cancer than
a surgical or pathological series. Another strength of this
study is the use of data from the local cancer registry, which
allowed us to verify diagnoses in all probands and in a rele-
vant fraction of neoplasms among probands’ relatives. The
pedigree analysis and search for the familial aggregation of
tumors induced apprehension among relatives and a fully jus-
tified need to be not only alerted about, but also in some way
protected from the development of pancreatic carcinoma. Al-

though any procedure to determine the presence of pancreatic
cancer among relatives should be considered (and labelled
as) truly optional, we would suggest that family members at
risk be followed with endoscopic ultrasound at regular inter-
vals, a technique that should allow a careful examination of
the head of the pancreas,’*®! with the consequent and possi-
ble identification of small lesions to be treated before local
invasion or distant metastasis. In addition, or as a possible
alternative, these high-risk individuals could be enrolled in
chemoprevention studies.?”]

6. CONCLUSION

Population-based registries offer basic data to investigate
familial cancer risk. They offer a starting point, give tools
to generate bio-molecular hypotheses, and contribute to un-
derstanding the etiopathogenesis of pancreatic cancer, a rare
and lethal tumor. The results of this study are not sufficient
to mandate the implementation of genetic counselling; how-
ever subdividing and subgrouping patients into different and
well-defined categories represent the first step to determine
who should undergo genetic testing. Patients with certain
familial aggregations (and phenotypes) can be referred to fur-
ther study of the numerous genes that have been associated
with hereditary pancreatic cancer and other tumors such as
breast cancer, where a possible role of BRCA1 and 2 gene
mutations has been hypothesized in the pathogenesis of some
clusters of pancreatic carcinoma.
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