Pancreas screening in
high-risk individuals

Pancreas screening of high-risk individuals has the potential to save
lives, but the ideal screening strategy is not currently fully realized.
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ABSTRACT: Pancreas screening is recommend-
ed for individuals who are at higher risk of
developing pancreatic cancer due to family
history or a documented germline patho-
genic variant predisposing them. Screening
entails annual imaging of the pancreas and
screening for diabetes mellitus. The goals of
screening are to identify high-risk precursor
lesions and early-stage pancreatic cancer that
is amenable to surgical resection, thereby
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reducing deaths due to pancreatic cancer.
Pancreas screening is limited by the ability of
currentimaging technology to accurately dis-
tinguish low- and high-risk precursor lesions.
Research is underway to develop a serum test
for pancreas screening.

ost pancreatic cancer is pan-
creatic ductal adenocarcinoma
(PDAC). Although PDAC has
the 10th-highest incidence rate in BC, it
is the 3rd-leading cause of cancer-related
mortality, after lung and colorectal cancers,’
and the 5-year survival rate is 10%.?
Screening for PDAC has been evaluated
by the United States Preventive Services
Task Force, with an evidence review of the
potential benefits and harms of pancreas
screening. The task force recommended
against screening average-risk individu-
als.® However, individuals at increased risk
of PDAC due to family history and/or a
documented germline pathogenic variant or
a likely pathogenic variant in an established
PDAC susceptibility gene are recommend-
ed to consider pancreas screening.*® Cancer
susceptibility genes that confer moderate to
high PDAC risk through rare pathogenic
variants include ATM, BRCA1, BRCA2,
CDKN2A, ML.H1, MSH2, MISH6, PMS2,
EPCAM, PALB2, STK11, and TP53,as well
as several genes associated with hereditary
pancreatitis.” Although efforts are under-
way to develop polygenic risk scores based
on common genetic factors associated with
PDAC susceptibility, they are not currently

in clinical use.!
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Key points

Assessment and management of

individuals at risk for pancreatic

cancer:

« Assess family history.

+ Modify risk factors.

+ Discuss the benefits, harms, and
limitations of screening.

« Screen for diabetes.

« Refer to the BC Cancer Hereditary
Cancer Program.

- Refer to an endoscopic
ultrasound centre.

Other important risk factors for PDAC
include smoking, alcohol use, obesity,
chronic pancreatitis, and new-onset dia-
betes mellitus.” Individuals over 50 years
of age who have had a diagnosis of diabetes
in the last 3 years have a 7.9-fold increased
risk of pancreatic cancer.’® Similarly, obe-
sity, defined as a BMI of 30 or higher, is
associated with a 1.19-fold increased risk
per unit increase in BMI, and alcohol use
is considered to have a dose-dependent risk
association exclusively in men, with heavy
alcohol consumption (= 35 units/week) and
a history of binge drinking (= 35 units/
week, > 1 month) conferring a 2.6-fold and
3.5-fold increased risk of pancreatic cancer,
respectively.'#15

Pancreatic neuroendocrine tumors are a
less common type of pancreatic cancer and
are discussed in detail by Sanders and col-
leagues in another article in this issue of the
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BCM]J. Several hereditary cancer syndromes
are known to increase the risk of pancreatic
neuroendocrine tumors. Although most
are sporadic, 10% to 20% occur in the set-
ting of an inherited syndrome, including
multiple endocrine neoplasia type 1 and
von Hippel-Lindau disease. Multiple endo-
crine neoplasia type 1 is an inherited predis-
position to neoplasms of the parathyroid
gland, pituitary gland, thymus gland, and
lung, and to pancreatic neuroendocrine
tumors. Patients with multiple endocrine
neoplasia type 1 are offered pancreatic
cancer screening starting between 8 and
15 years of age, with MRI or endoscopic

ultrasound every 1 to 3 years.'

Who to screen

Eligibility criteria for pancreatic cancer
screening vary slightly between guide-
lines.*® Because the risk of pancreatic can-
cer varies across genes and family history of
pancreatic cancer is both an independent
and an additive risk factor, current screen-
ing guidelines reflect this complexity by
varying recommendations according to the
underlying gene and, for some genes, the

presence or absence of a family history of
pancreatic cancer [ Table]. Screening gener-
ally commences at 50 years of age. Individu-
als with familial atypical multiple mole and
melanoma syndrome or hereditary pancre-
atitis are recommended to begin pancreas
screening at 40 years of age, while those
with Peutz-Jeghers syndrome are recom-
mended to begin screening at 35 years of
age. For individuals with family members
diagnosed with PDAC at younger ages,
screening begins when the individual is
10 years younger than the age of diagnosis
of the youngest aftected family member.

Familial pancreatic cancer

Familial pancreatic cancer is defined as
cancer that occurs in a pair of first-degree
relatives (parent and child or two siblings)
without a pathogenic variant in a pancre-
atic cancer susceptibility gene. Individuals
who are a first-degree relative to one of the
affected family members are eligible for
screening. Familial pancreatic cancer yields
an 8% to 12% lifetime risk of PDAC, while
three or more first-degree relatives equates
to a 40% lifetime risk.!'” Furthermore, an

TABLE. Hereditary syndromes and risk of pancreatic ductal adenocarcinoma (PDAC).*"?

Syndrome Criteria/gene

Familial pancreatic A pair of first-degree

cancer relatives with PDAC
Peutz-Jeghers STKT1
syndrome
PRSS1-as§<?C|ated PRSS]
pancreatitis
Familial atypical
multiple mole CDKN2A
melanoma syndrome

. BRCATY
bt

4 PALB2

Ataxia-telangiectasia ATM

mutated

Li-Fraumeni syndrome TP53 + family history

MLH1, MSH2, or MSH5

Lynch syndrome + family history

Lifetime risk of Age to screen

PDAC (%) (years)*
8-12 50
11-36 35

10 40
16-20 40
3-5
5-8 50
5-8
5-10 50
Unknown 50
0.5-7.0 50

*Or 10 years younger than the age of PDAC diagnosis in the youngest affected relative, whichever comes first.
For hereditary pancreatitis, screening may begin 20 years after the onset of clinical pancreatitis or at 40 years

of age, whichever comes first.

T Guidelines disagree about whether screening should be offered only to those with a family history of PDAC.
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earlier age of familial pancreatic can-
cer diagnosis confers an increased risk of
early-onset pancreatic cancer in high-risk
individuals, which suggests a risk escalation

based on age of onset.’®"

Hereditary pancreatic cancer

In addition to familial risk, documented
pathogenic variants in pancreatic can-
cer susceptibility genes are an important
risk factor for PDAC. The lifetime risk of
PDAC varies depending on the affected
gene [Table]. The risk is further increased
by a family history of PDAC and varies
depending on the number of relatives affect-
ed, the closeness of the relationship, and the
age of diagnosis. Lifestyle and environmen-
tal factors further influence the risk.

'The following syndromes are autosomal
dominant hereditary cancer susceptibility
syndromes in which inheriting one copy
of the gene with a pathogenic variant is
sufficient to significantly increase cancer
risk, even if a normal second copy of the
gene is also inherited. Once a patient is
found to have a pathogenic variant, their
parents, siblings, and children are at a 50%
risk, and genetic counseling and testing are
recommended.

Peutz-Jeghers syndrome
Peutz-Jeghers syndrome is caused by
pathogenic variants in the STK77 gene.
'The syndrome is characterized by mucosal
pigmentation in the mouth and perioral
skin and pathologically distinct hamarto-
mas throughout the gastrointestinal tract.
Individuals with Peutz-Jeghers syndrome
are at high risk of PDAC as well as cancers
involving the gastrointestinal tract, breast,
ovary, uterus, cervix, and testes.®

Familial atypical multiple mole

and melanoma syndrome

Familial atypical multiple mole and melano-
ma syndrome is associated with pathogenic
variants in the CDKN2A gene and presents
with multiple moles and melanomas.
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Hereditary breast and

ovarian cancer syndrome

Pathogenic variants in the BRCAI, BRCA2,
and PALB2 genes are associated with a high
risk of breast, ovarian, pancreatic, and pros-
tate cancer. Estimates range from 1 in 200 to
1 in 400 individuals that carry a pathogenic
variant in the BRCA1 or BRCA?2 gene, but
there is a higher frequency in some popu-
lations.?® In the Ashkenazi Jewish popu-
lation, approximately 1 in 40 individuals
are carriers,?! which has prompted local
awareness campaigns to inform individu-
als about genetic testing options, such as the

BRCAinBC initiative (https://brcainbc.ca/).

Ataxia-telangiectasia syndrome
Individuals with a single pathogenic
variant in ATM are at increased risk of
PDAC, breast cancer, and prostate cancer
and represent approximately 1/242 of the
population.?? In addition to the autoso-
mal dominant risk of cancer, individuals
with a pathogenic variant in both cop-
ies of the ATM gene are afflicted with
ataxia-telangiectasia syndrome, character-
ized by a progressive neurodegenerative
disorder, oculocutaneous telangiectasias,
and immunodeficiency.

Li-Fraumeni syndrome

Li-Fraumeni syndrome is caused by a rare
pathogenic variant in the 7P53 gene. It is
associated with a very high lifetime risk of
cancer, often with early onset of disease,
particularly breast cancer, sarcomas, brain
tumors, and adrenocortical carcinoma, as
well as several other malignancies, including
pancreatic and prostate cancers.

Lynch syndrome

Lynch syndrome is another relatively com-
mon cancer predisposition. It is associated
with pathogenic variants in the mismatch
repair genes (MLHI1, MSH2, MSH6, and
PMS2) and the 3’ terminal deletions of
EPCAM causing epigenetic silencing of
MSH?2. Individuals with Lynch syndrome
represent at least 1/279 of the population
and are at increased risk of uterine and
colorectal cancers and, less commonly,

ovarian, gastric, small intestinal, pancre-
atic, hepatobiliary, urinary tract, brain, and
sebaceous carcinomas.?

PRSS1-associated pancreatitis

Pancreatitis associated with genetic risk
factors, also known as hereditary pancre-
atitis or familial pancreatitis, may manifest
as acute recurrent pancreatitis or chronic
pancreatitis with the phenotype mediat-
ed by other known risk factors for pan-
creatitis, such as smoking and alcohol use.
PRSS1-associated pancreatitis is inherited
in an autosomal dominant fashion and
carries a high associated risk of PDAC.
CFTR-associated pancreatitis usually pres-
ents as chronic pancreatitis and appears
to have a small increased risk of PDAC.
SPINK1-associated pancreatitis presents in
an autosomal recessive fashion and does not
appear to significantly increase the risk of
PDAC. Genetic testing should be offered
to patients with pancreatitis in childhood
or young adulthood, particularly if there is
a family history of pancreatitis. Individuals
with pancreatitis and a PRSSI pathogenic
variant are recommended to begin screening
for pancreatic cancer at 40 years of age or
20 years after the initial diagnosis of pan-
creatitis, whichever is earlier. Screening is
not recommended for individuals with pan-
creatitis and negative genetic testing. Inter-
pretation of pancreas imaging in the context
of chronic pancreatitis may be challenging
due to pancreatic calcifications, fibrosis, and

atrophy.*

Guideline recommendations

There are several expert consensus guide-
lines for pancreas screening. They align for
the highest-risk conditions: Peutz-Jeghers
syndrome, familial atypical multiple mole
and melanoma syndrome, familial pancre-
atic cancer, and PRSSI-associated pancre-
atitis. However, there is controversy about
whether individuals with other inherited
syndromes should undergo pancreas screen-
ing in the absence of a family history of
PDAC in a first- or second-degree relative.
For instance, the National Comprehensive
Cancer Network guidelines recommend
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screening for individuals with a pathogenic
variant in ATM or BRCA?2, regardless of
family history, but require individuals with a
BRCA1 pathogenic variant to have a family
history of PDAC that is additionally pre-
sumed or confirmed to be on the same side.*
In contrast, the American Society for Gas-
trointestinal Endoscopy guidelines do not
require individuals with BRCA1, BRCA?2,
or PALB2 pathogenic variants to have a
family history of PDAC but do require
this of individuals with an A7'M patho-
genic variant. The Cancer of the Pancreas
Screening Study guidelines recommend
screening individuals with pathogenic vari-
ants in BRCAI1, BRCA2, PALB2, or ATM
only when a family history of PDAC is
present.” All guidelines recommend that
screening be performed only in the setting
of a family history of PDAC for individuals
with Lynch syndrome or 7P53 pathogenic
variants.

Guidelines emphasize that pancreas
screening should be conducted only after
an informed discussion with the patient that
addresses the limitations, potential harms,
and incidence of indeterminate abnormal-
ities. Ideally, screening is performed at a
high-volume expert centre and in the set-

ting of a longitudinal study.

Genetic testing in BC

Genetic testing in BC is available through
three pathways: mainstream testing for
individuals diagnosed with PDAC or a pan-
creatic neuroendocrine tumor, referral to the
BC Cancer Hereditary Cancer Program for
individuals with a family history of pancre-
atic cancer, and referral to the Provincial
Medical Genetics Program at BC Women’s
Hospital and Health Centre for individuals
with a history that is of concern for heredi-
tary pancreatitis. Mainstream testing refers
to genetic testing ordered and interpreted by
an individual’s doctor or nurse practitioner
rather than the Hereditary Cancer Program.

1. Mainstream genetic testing for individu-
als diagnosed with pancreatic cancer

All patients with histologically confirmed
PDAC or pancreatic neuroendocrine
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tumors should undergo mainstream genetic

testing to guide their treatment and assess

their relatives’ risk of pancreatic cancer.?

* Testing may be ordered by any physician
or nurse practitioner via “mainstreaming.”
* Complete the Hereditary Cancer

Multigene Panel requisition [Box].
* Blood may be drawn at any BC lab.
* Results are available in 4 to 6 weeks.

* Referral to the Hereditary Cancer Pro-
gram is NOT required.

* In Canada, genetic information
is protected by the Genetic Non-
Discrimination Act.

* Individuals cannot be required to
disclose the results of a genetic test.

* Individuals are protected from
discrimination on the grounds of
genetic characteristics.

BOX. Referral forms and eligibility criteria.

« BC Cancer Hereditary
Cancer Program referral
form: www.bccancer.bc.ca/
coping-and-support-site/
Documents/Hereditary%20
Cancer%20Program/HCP%20
Referral%20Form.pdf

BC Cancer Hereditary
Cancer Program eligibility
criteria: www.bccancer.bc.ca/
coping-and-support-site/
Documents/Hereditary%20
Cancer%20Program/HCP%20
Eligibility%20Criteria.pdf

BC Cancer Cancer Genetics and
Genomics Laboratory Hereditary
Cancer Multi-Gene Panel referral
form (mainstream genetic testing):
https://cancergeneticslab.ca/
wp-content/uploads//CACG_CGL _
3017-CGL-Hereditary-Cancer-Multi-
Gene-Panel-Requisition.pdf

« BCWomen's Hospital and
Health Centre Medical Genetics
Clinic General Referral
Form: www.bcwomens.ca/
Medical-Genetics-Site/Documents/
General-Triage-Referral-Form-
Fillable.pdf

* Reminders to order mainstream testing
are currently included in pancreatic
resection pathology reports and will
soon be included in pancreas biopsy
pathology reports.

+ If a pathogenic variant is identified,
a referral is automatically submitted
to the Hereditary Cancer Program for
posttest genetic counseling, informa-
tion, and support for the patient and
their relatives.

Mainstream testing is the standard of care

because it achieves higher testing rates,

produces faster results, and reaches a more
diverse group of patients than referrals to
the Hereditary Cancer Program.”
Additional information on mainstream
hereditary cancer testing, including patient
videos and FAQs, is available from BC

Cancer’s Cancer Genetics and Genomics

Laboratory (https://cancergeneticslab.ca/

hereditary/mainstreamed-testing/).

2. Referral to the Hereditary Cancer Pro-
gram for individuals with a family history
of pancreatic cancer

The eligibility criteria for a Hereditary

Cancer Program referral have recently been

updated to prioritize individuals who are

most likely to have hereditary cancer risk,
including:

* People from families where a patho-
genic variant has been identified.

* People with a first-degree relative
(parent, child, or sibling) who has
specific cancers, such as PDAC or
pancreatic neuroendocrine tumors, if
multigene hereditary cancer testing was
not performed in their affected relative.

* People without pancreatic cancer who
are predicted to have a higher risk of
hereditary cancer based on validated
risk prediction tools.

For more information and to access the

referral form, see the resources provided

in the Box.

Note: All the pancreatic cancer suscep-
tibility genes listed in the Table (except for
those related to hereditary pancreatitis)
confer multisite cancer risks that exceed
the risks for pancreatic cancer and may
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appear more prominent in the patient’s
personal and/or family history. Patients and
family members with suspicion of these
conditions may meet additional actionable
mainstream genetic testing or Hereditary
Cancer Program referral criteria.

Additionally, all clinicians should rein-
force the importance of cascade genetic
testing or familial variant testing in families
in which a hereditary cancer susceptibility
has been identified to enable cancer risk
stratification and early detection strategies
in other family members.

3. Referral to the Provincial Medical
Genetics Program for individuals with a
personal or family history of hereditary
pancreatitis

BC Women’s offers genetic testing for indi-
viduals with a history of pancreatitis that
is consistent with PRSS7 and associated
genetic risk factors. Physicians and nurse
practitioners may refer patients using the

referral form [Box].

How to screen

Guidelines recommend annual imaging
of the pancreas with MRI with magnet-
ic retrograde cholangiopancreatography
(MRCP) and/or endoscopic ultrasound
(EUS); CT is reserved for individuals
who are unable to undergo MRI or EUS.*#
Screening programs often have participants
alternate between MRI and EUS each year,
where feasible. For instance, an individu-
al may undergo EUS in their first year of
screening, MRI the next year, and EUS in
the third year.

MRI/MRCP and EUS appear to be
similar in the detection of high-risk pancre-
atic lesions and high-risk resectable lesions.”
Several centres in BC offer alternating EUS
and MRI/MRCP to high-risk individu-
als undergoing pancreas screening. Other
factors that determine screening strategy
include local availability and expertise and
patient preferences. Ideally, either screening
test is performed in a standardized manner,
including image capture and documenta-
tion, in a high-volume centre.?%%

In addition to annual pancreas imaging,
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annual screening for diabetes mellitus
should be conducted starting at 40 years of
age in patients with a hereditary or familial
predisposition that meets the threshold for
pancreas screening.

Goals of screening

The primary goal of pancreas screen-
ing in high-risk individuals is to identify
high-risk precursor lesions and early-stage
PDAC that is amenable to surgical resec-
tion, thereby reducing PDAC incidence
and mortality. Target precursor lesions are
pancreatic intraepithelial neoplasia (PanIN)
with high-grade dysplasia, intraductal pap-
illary mucinous neoplasm with high-grade
dysplasia, and mucinous cystic neoplasms.*
Intraductal papillary mucinous neoplasm
and mucinous cystic neoplasms are cystic
lesions; they are discussed in detail by Kak-
kar and colleagues in another article in this
issue of the BCM]J.

PanIN are noncystic, microscopic, flat
or papillary mucinous epithelial neopla-
sia that are less than 5 mm and arise from
the pancreatic ducts.’! PanIN are classified
as either low or high grade based on the
degree of dysplasia. PanIN are commonly
diagnosed in pancreatic surgical resections,
but high-grade PanIN are usually identified
only adjacent to PDAC.*' More than 80%
of PDAC cases are thought to arise from
PanIN, with a precancerous lesion pres-
ent for many years prior to cancer devel-
opment.* Due to their small size, PanIN
are not visible using current MRI or EUS
technology. However, PanIN are often asso-
ciated with parenchymal changes, includ-
ing lobulation and atrophy surrounding the
area of neoplasia. While these findings are
subtle, it may be possible to detect them
with EUS.%

Benefits of screening

Cohort studies suggest that pancreas
screening in high-risk individuals leads
to early detection, thereby improving sur-
vival outcomes. A multicentre study dem-
onstrated that high-risk individuals with
screen-detected cancers had a higher pro-
portion of stage 1 cancer than matched

controls from the general population and a
5-year overall survival rate of 50% compared
with 10% in the control group.* These find-
ings are supported by other studies.** How-
ever, the development of late-stage PDAC
despite screening continues to account for
approximately 60% of PDAC cases in
high-risk individuals.?*%

Cohort studies suggest
that pancreas screening
in high-risk individuals
leads to early detection,
thereby improving
survival outcomes.

Beyond survival benefits, a recent sys-
tematic literature review on the psycho-
logical impacts of pancreas screening in
high-risk individuals reported that partici-
pants felt that screening reduced their risk
of developing cancer, which reduced their
cancer-related worries.”’

Harms Of screening

Adverse events associated with EUS
include hemorrhage, infection, pancreati-
tis, and perforation, but they occur in less
than 1% of patients. An older retrospective
study reported adverse events in 2.5% of
355 patients who underwent EUS with
fine-needle aspiration of solid pancreatic
masses.>® MRI/MRCP risk is limited to
claustrophobia and allergic reactions to IV
contrast; relative MRI/MRCP contrain-
dications include implanted devices and
metallic foreign bodies.>*

Harms also arise when screening leads
to unnecessary or low-yield surgeries due
to the limitations of current technology to
differentiate low- from high-grade pre-
cursor lesions. Low-yield surgeries include
resections that identify low-grade muci-
nous cystic lesions or low-grade PanIN.In
the American Society for Gastrointestinal
Endoscopy’s systematic review, low-yield
surgeries were identified in 3% of the total
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screened population and in nearly 50% of
high-risk individuals who underwent sur-
gery® Low-yield surgeries are associated
with morbidity in approximately 20% of
patients, including fistulae, postoperative
diabetes, cholangitis, hernias, delayed gastric
emptying, and malabsorption. This high-
lights the need for screening techniques
that are better at distinguishing low- and
high-grade precursor lesions.”

Cost-effectiveness of screening

A cost-effectiveness analysis of different
screening strategies in high-risk individuals
compared with no screening demonstrated
that screening is cost-effective but depends
on the amount a payer is willing to pay for
one life-year gained.**#! MRI tends to be
more cost-effective in lower-risk individuals
unless the cost of MRI rises. In contrast,
EUS is more cost-effective in higher-risk
individuals due to the ability to perform
tissue sampling with EUS.%

Future approaches

In addition to blood glucose monitoring,
other biomarkers for detecting high-risk
precancerous lesions and early-stage cancer
in individuals at risk are being explored.
Carbohydrate antigen 19-9 (CA 19-9) has
been evaluated in pancreatic cancer diagno-
sis, prognosis, and postoperative recurrence,
with some success. However, sensitivity
and specificity are lowest for small tumors,
and up to 10% of the population does not
express CA 19-9.

Emerging techniques for identifying
novel serum biomarkers, such as circulat-
ing tumor DNA, aberrant microRNAs, and
tumor-specific proteins and metabolites, are
being studied, individually and in combi-
nation with each other and CA 19-9, for
several malignancies, including PDAC.*
While some studies have shown promise,
additional research on screening high-risk
individuals prior to clinical implementa-
tion is needed.

At present, there is no blood-based test
available to confidently screen for pancreatic
cancer in either high-risk individuals or the
general public.

BC MEDICAL JOURNAL VOL. 68 NO. 9 | NOVEMBER 2026 317



CLINICAL

The BC Cancer Familial Pancreatic
Cancer Program/Hereditary Cancer Pro-
gram is a site for the Pancreatic Cancer
Early Detection (PRECEDE) Consortium
(https://precedestudy.org/). The consor-
tium is an international, multi-institutional,
collaborative group of experts who are
focused on increasing the survival rate of
pancreatic cancer patients by improving
early detection, screening, risk modeling,
and prevention for those with a heritable
risk of pancreatic cancer, through a novel
model of collaboration and data sharing.
PRECEDE’s mission is to transform the
early detection and prevention of pancreatic
cancer, with the aim of increasing the 5-year
survival rate of pancreatic cancer patients
from 10% to 50% within the next 10 years.

Summary

Pancreas screening of high-risk individu-
als has the potential to save lives, but the
ideal screening strategy is not currently fully
realized. Improving our ability to identify
those who are at high risk and subsequently
detect early PDAC and high-grade pre-
cursor lesions will be achieved through
collaborative research initiatives such as
PRECEDE, innovative technology, training
of skilled radiologists and endosonogra-
phers, and development of accurate bio-
markers. ll
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