Familial Cancer (2024) 23:217-220
https://doi.org/10.1007/510689-024-00364-5

REVIEW

®

Check for
updates

Familial pancreatic cancer: a long fruitful journey

Teresa A Brentnall’

Received: 24 January 2024 / Accepted: 5 February 2024 / Published online: 4 March 2024

© The Author(s), under exclusive licence to Springer Nature B.V. 2024

Abstract

In the early years of my GI fellowship, a healthy 40-year-old man came to my clinic and announced that he was going
to die of pancreatic cancer. His brothers, father and uncles had all died of the disease; he felt his fate was inescapable. |
asked whether his family members had seen doctors or had any tests. His answer was yes to both. Even so, doctors could
not diagnose the pancreatic cancer at early stages. CT scans were always negative. I thought to myself, in order to help
this patient—CT scans may not be reliable for early detection. Perhaps other methods of imaging the pancreas might be
of more benefit. This patient opened a door that led to a 30-year journey of trying to detect pancreatic cancer at earlier

stages when it is curable.
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The initial patient was a member of Family X; a large kin-
dred that inherited pancreatic cancer in an autosomal domi-
nant fashion with a prodrome of diabetes [1]. Other families
followed. Over the next several years, our team studied the
role of pancreatic cancer surveillance in 14 high-risk indi-
viduals from 3 families that inherited pancreatic cancer.
Every test for the pancreas was evaluated including CA19.9,
CEA, endoscopic ultrasound (EUS), endoscopic retrograde
cholangiopancreatography (ERCP), magnetic resonance
imaging (MRI) and computer tomography (CT) scan. Of
these tests, the EUS, ERCP and MRI were most useful in
detecting the early stages of pancreatic cancer including
carcinoma in-situ, and the other tests were of no value [2].
This was the first report of pancreatic cancer surveillance.
Physicians and scientists studying pancreatic cancer were
intrigued that early detection was possible in such a uni-
formly deadly disease. Similar programs for pancreatic can-
cer surveillance were soon set up in centers of excellence,
including the CAPS program at Johns Hopkins, programs
at Nebraska, University of Pittsburgh and the Mayo Clinic,
the PRECEDE consortium and many international centers
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across the globe [3, 4]. Interestingly, 30 years later, EUS and
MRI remain the foundational tests for pancreatic cancer sur-
veillance. ERCP has become unnecessary, as the accuracy
of MRI markedly improved over time.

Pathology and nomenclature

To identify a thing, one must name it. As my friend and
superb pathologist, the late Roger Haggitt, would tell me:
The eye sees what the mind knows. Familial pancreatic can-
cer was initially described in 1973, however the nomencla-
ture for the precursors of pancreatic cancer had been in a
state of disarray for decades prior to the 1970s and even after
that [5]. Despite the work of renowned pathologists, such as
Klimstra, Longnecker, Cubilla, Takeuchi, and Hruban, who
had studied pancreatic neoplasia, a central problem remained
regarding the wide variety of names used to describe neo-
plasia [6-9]. The precursor names varied from dysplasia, to
papillary hyperplasia with atypia, to intraductal prolifera-
tion and so on. As mouse models were developed emulating
the disease process in humans, a uniform approach to the
language of pancreatic tumorigenesis was clearly needed. In
2004, a workshop at University of Pennsylvania assembled
a remarkable group of 100 physicians and scientists, who
formed working groups to develop a consensus report on
a wide range of topics from genetically engineered mouse
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models, to biology, to therapy and early detection [10]. One
of the most important products of the conference was the
consensus report on the pathology of pancreatic cancer and
it’s precursor lesions. The extraordinary value of this con-
sensus report cannot be overestimated. It became the basis
for our understanding of pancreatic cancer biology and for
clinical diagnosis of pre-cancerous disease. A revised classi-
fication system was developed in 2015, such that is 2-tiered,
low-grade pancreatic intraepithelial neoplasia (PanIN) and
high-grade PanIN, is now used [11]. Lesion size could help
distinguish PanIN from intraductal papillary mucinous neo-
plasm (IPMN).

Cost-effectiveness

While surveillance programs became more widely avail-
able and patient numbers escalated, it was initially difficult
to get financial coverage of pancreatic cancer surveillance
for asymptomatic high-risk individuals. Most surveillance
exams were not covered by insurance in these early years.
To create a proof of principle that insurance should cover
the cost of surveillance, we needed to demonstrate that it
was cost effective. Cost effectiveness studies could also
help illuminate which patients were best suited for surveil-
lance and when to start and stop. Our initial study, in 2002,
showed that surveillance was cost-effective if a patient had
a life-time risk of pancreatic cancer more than 15% and sur-
veillance lost cost effectiveness as the patient aged above
age 70 [12]. Subsequent studies were better performed,
but showed fairly similar results [13, 14]. An economic
analysis, performed in 2019 by Corral et al., revealed that
surveillance with EUS was the dominant strategy in high-
est risk individuals (greater than 20-fold increased risk of
pancreatic cancer); the highest risk individuals would be
those with FAMMM, Peutz Jeghers, hereditary pancreatitis,
and those families with 2 or 3 affected first degree relatives
(FDR)---where lifetime risks can range from 15 to 36%.
Surveillance with MRI was the dominant strategy if pan-
creatic cancer risk was only 5-fold greater than the popula-
tion [13]. Hereditary Breast and Ovarian Cancer Syndrome
(HBOCS) individuals without other risk factors, in general,
did not reach the 5-fold risk cut off. Once patients reach age
76, surveillance was no longer cost effective. This data is
helpful in triaging patients who would be best served in a
setting of limited resources.
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Risk stratification

There is a unanimous agreement that surveillance should
be done at centers of expertise. However, endoscopic ultra-
sound, one of the foundational imaging modalities for dis-
covering early cancers, is a subjective test and the number
of physicians trained to evaluate high-risk individuals is
limited. Recent AGA guidelines suggest that pancreatic
cancer surveillance should be available for even lower-risk
individuals, such as Hereditary Breast and Ovarian Can-
cer Syndrome (HBOCS) patients [15]. The prevalence of
BRCAL or 2 is estimated to be one in 400-500 people. In
the US, the number of BRCA1/2 carriers between the age
of 50 and 70 would approximate 192,000. About 14% of
these individuals will know that they carry a BRCAI or 2
mutation [16]; this provides 27,000 mutation carriers who
would need pancreatic surveillance every year if AGA
guidelines are followed. The demand exceeds our capac-
ity. Cost effectiveness studies, above, and risk stratifica-
tion can help triage this group of individuals. For example,
some consensus guidelines suggest performing surveillance
on lower-risk HBOCS individuals who also have a family
member with pancreatic cancer [17]. Other non-genetic risk
factors could be included in risk assessment, such as smok-
ing and diabetes, for lower at-risk patients [18, 19]. Our cur-
rent management for BRCA1/2 carriers, who do not have
a family history of pancreatic cancer or other non-genetic
factors, is to check annually for diabetes via hemoglobin
Alc. If new onset diabetes develops (HgbAlc>6.0), the
patient now approaches a 10% lifetime risk of pancreatic
cancer and starts surveillance. Only prospective studies of
this approach will determine if it is practical and cost effec-
tive. Further research can help discover other risk factors.

Biomarkers

Who doesn’t love a good biomarker? Together with my out-
standing collaborators, I have spent nearly 30 years pursuing
ideal biomarkers for pancreatic cancer. Issues that remain
difficult to overcome include the need for an extremely high
specificity; false positives would require expensive work-
ups and substantial worry for the biomarker-positive patient.
Other issues also slow the ability of a biomarker reaching
from the bench to the bedside. If a biomarker cannot be pat-
ented, it will be difficult to move into the commercial realm.
Biomarkers need to be tested on many cohorts of patients,
in keeping with the best design for development [20]. Even
when a biomarker panel reaches initial benchmarks, such as
recently done through Immunovia and the IMMray PanCan-
d test, if the biomarker test is not reimbursable by insurance,
then the utility in the clinic will be limited due to costs [21].
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Machine-learning algorithms to improve pre-test probabil-
ity, population scalability, and lowered cost for engineered
testing may help resolve some these issues.

Future endeavors

This is an exciting time to work on the earlier detection of
pancreatic cancer. Risk assessment and outcomes will be
better understood through prospective epidemiologic stud-
ies of larger cohorts of patients. Consortiums such as the
PRECEDE and CAPS studies will make this possible [3, 4].
Through these consortiums, it is possible to perform further
gene discovery to determine inherited causes of FPC. Imag-
ing assessment may undergo an evolution with the use of
artificial intelligence. This is a particularly optimistic area
of research because clinical application is not as burden-
some as the hurdles that are faced by biologic biomarkers.
Studies in the early detection of pancreatic cancer in high
risk patients will hopefully lead to better assessment in the
sporadic form of the disease. Initial data suggests that ear-
lier detection can provide improved 5-year survivor rates
[22, 23]. This is an objective that is needed for a disease that
has doubled in the general population in the past 20 years,
as predicted by the late Gloria Petersen [10]. More alarming
is the recent increased incidence in young patients, particu-
larly women [24]. I believe that the challenges before us are
surmountable. The remarkable efforts of early pioneers in
the field have laid a foundation for the next generation of
scientists and doctors. Hopefully, these individuals work-
ing together, will bring clinical knowledge forward to place
where early detection is no longer an anomaly, but rather a
common occurrence.
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