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1 Purpose

The purpose of this clinical resource is to provide core principles and practice points for general
practitioners (GPs) regarding surveillance in: (i) people who have a family history or pathogenic
germline variant (gene mutation) that puts them at high risk of developing pancreatic adenocarcinoma
(high-risk individuals; HRIs); and (ii) people with a cystic lesion of the pancreas discovered incidentally.
The aims are to help GPs identify patients who would be classified as a HRI and provide advice
regarding referrals for possible surveillance.

Details of the development of this resource are shown in Appendix 1. Briefly, the resource was
developed by a working group of clinical experts and researchers, convened by the University of
Queensland, as part of Cancer Australia’s implementation of the National Pancreatic Cancer Roadmap.
The working group considered the strength of the evidence in making these recommendations, but
did not apply formal grading criteria.

2 Core principles
Principle 1: Informed decision making

People at high risk of developing pancreatic cancer (high risk individuals: HRIs) should be offered the
opportunity to discuss the potential benefits and harms of surveillance so they can make an informed
decision about whether this is an appropriate pathway for them. There is currently limited evidence
about whether the benefits of surveillance outweigh the harms so HRIs who would like to consider
surveillance should be referred to a genetic counsellor, gastroenterologist with a special interest in
diseases of the pancreas, or hepato-pancreatico-biliary (HPB) surgeon who can provide comprehensive
information about this issue.

Principle 2: Appropriate expertise in diagnosis

Surveillance should be undertaken by clinician/s with a high level of expertise in diagnosing and
managing diseases of the pancreas, ideally with access to a multidisciplinary team who can ensure
optimal interpretation of imaging and management decisions. This will reduce the likelihood that high-
risk lesions will be missed and that inappropriate surveillance or pancreatic resection will be performed
for low-risk lesions.

Principle 3: Choice of imaging modality

There are several imaging modalities that can be used for surveillance, each with strengths and
weaknesses. HRIs should be included in decisions about which imaging modality will be used. They
should be advised about the relative sensitivity, potential harms, out-of-pocket costs, and ease of
access (including potential waiting times) of each of the options.

Principle 4: Ongoing data collection

In light of the current lack of high-quality evidence for benefits and harms of surveillance, ongoing data
collection is critical. HRIs who decide to undergo surveillance should be encouraged to do so within
the context of a research study, following a standardised research protocol, where possible.
Irrespective of whether or not HRIs participate in a formal research study, all people who are found to
be at high risk should have data captured in a registry. Information about any imaging that occurs,
outcomes of surveillance, lesions that arise between planned surveillance imaging, cancers that occur
in people who do and do not undergo surveillance, morbidity and mortality should be captured.
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Patients should be asked to provide informed consent for data linkage to enable complete long-term
follow-up.

Decision flow chart: patients at high risk of pancreatic cancer

Patient discloses a family history of pancreatic cancer
and/or a gene mutation has been identified

v
Assess whether patient meets the criteria for
consideration of surveillance Patient does not meet criteria for surveillance
____________________________________________ > o Consider whether patient meets criteria for referral
¥ to genetics service Referrals to genetics service

© Monitor for new cases of cancer in the famil
Determine the age at which surveillance should be i

considered
‘; """"""""""""""""""""""""""""" > Patient is younger than the surveillance age
Advise the patient that surveillance may be an option : If p.atlent develops §ympto.ms- (e.g.,. unexpected
weight loss, abdominal pain, jaundice) or new-
. Discuss the evidence for benefit and the onset or newly unstable diabetes, order a

pancreatic protocol CT or refer to a surgeon or

potential for harm
gastroenterologist for MRI or EUS.

. Describe the test options available

\4
. Refer the patient for further . Consider also referring the patient to a
consideration of surveillance family cancer clinic / genetics service
. Refer to a research study where Genetic cancer service finder
possible: Screening study; OR . Advise that unaffected people may not
. Refer to a public hospital or private be offered genetic testing

gastroenterologist with special

interest in the pancreas or a
hepatobiliary surgeon

. Consider patient choice for MRI vs
EUS when making referral decisions

1. Link to eviQ guidelines: Guidelines for referral to genetics services

2. For enquiries about the research study, please contact EC-APRISE@epworth.org.au

3. Link to genetic service finder: Genetics services

4. Variant refers to a pathogenic or likely pathogenic change in a gene using American College of
Medical Genetics Criteria (https://www.ncbi.nlm.nih.gov/pubmed/25741868)
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3 Practice points for surveillance in high-risk individuals

3.1 Definition of high risk and age at which surveillance should be considered

Patients can be classified as being at high risk on the basis of family history or the presence of a known
pathogenic germline variant. Table 1 shows how to classify an individual as being at high risk and the
age from which surveillance should be considered.

See Appendix 2 (Sections 5.2 and 5.3) for more information about the risk associated with each
criterion and the age from which surveillance should be considered.

Table 1: Criteria for defining risk and age to begin surveillance

Criteria to define patients at high risk Age to start considering routine surveillance

Two or more FDRs!or one FDR and one SDR?
(who are FDRs to one another) affected by
pancreatic cancer

BRCA1 / BCRA2 variant® (familial breast and
ovarian cancer syndrome) and one FDR affected

by pancreatic cancer 50 years or 10 years younger than the age at diagnosis
¢ . . .
A T e G =2 e TR of the youngest family member affected (whichever is
. youngest)
pancreatic cancer
MLH1, MSH2, MISH6 variant (Lynch Syndrome)
and one FDR affected by pancreatic cancer
ATM variant (ataxia telangiectasia) and one FDR
affected by pancreatic cancer
CDKNZ2A variant (familial melanoma)
40 years
STK11 variant (Peutz Jeghers syndrome)
Hereditary pancreatitis (irrespective of gene 40 years or 20 years after the first pancreatitis attack
involved) (whichever is youngest)

LFDR=first-degree relative (biologically related parents, children, and siblings)

2SDR=second-degree relative (biologically related grandparents, grandchildren, aunts, uncles, nieces, nephews, and half-
siblings)

3variant refers to a pathogenic or likely pathogenic change in a gene using American College of Medical Genetics Criteria®

3.2 Aboriginal and Torres Strait Islander people at high risk of pancreatic cancer

The Optimal care pathway for Aboriginal and Torres Strait Islander people with cancer provides
detailed information about how to care for Aboriginal and Torres Strait Islander people.? Of additional
relevance to surveillance for pancreatic cancer, clinicians should be aware that the concept of family
is not limited by blood relationships so clinicians need to ensure they specify the types of relationships
that are relevant to risk of pancreatic cancer. In addition, discussing family members who may be part
of the Stolen Generation may be distressing for Aboriginal and/or Torres Strait Islander peoples. It is
essential that GPs approach these conversations with cultural sensitivity.
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3.3 Advising high-risk individuals about the potential benefits and harms of
surveillance

When a person with a family history or pathogenic germline variant that places them at high risk has
been identified, they should be advised that surveillance has potential benefits and harms and that
the balance of these is not yet well established.

Patients should be informed that the yield of pancreatic cancer in patients under surveillance is low
(approximately 5 pancreatic cancers per 1000 people under surveillance per year).

There is some evidence that surveillance leads to diagnosis of pancreatic cancer at an early stage when
it is potentially amenable to surgical resection. Observational studies suggest that up to approximately
two thirds of pancreatic cancers diagnosed during surveillance are resectable, compared with <20% of
those in the general population. However, due to a lack of randomised controlled trials (RCTs) it is not
known whether this leads to reduced mortality. Patients should understand that people under
surveillance can still be diagnosed with advanced-stage disease.

There are potential harms of surveillance. Benign or low-risk lesions can be misinterpreted as high risk
resulting in unnecessary investigations and treatment that can have adverse sequalae. That is, though
uncommon, tissue acquisition can cause complications (e.g., haemorrhage or pancreatitis) in
approximately 2% of patients. Up to 2% of patients under surveillance may undergo resection for low-
risk lesions, with potential sequalae including post-operative morbidity or mortality, and diabetes
and/or exocrine insufficiency.

Patients who would like to consider surveillance should be referred to a gastroenterologist with
expertise in pancreatic disease or a specialist HPB surgeon or who can help them make an informed
decision about whether to proceed with surveillance.

For information about the evidence for benefits and harms see Appendix 2 (Sections 5.4 to 5.6).

3.4 Identifying high-risk individuals

The RACGP Guidelines for preventive activities in general practice (Red Book)* recommends that family
history be updated every 3 years. GPs should ask about cancer history in first- and second-degree
relatives. In patients known to have mutations in genes that could increase risk of pancreatic cancer
(see Table 1 above) patients should be asked about new pancreatic cancer diagnoses in first and
second-degree relatives annually.

3.5 Imaging options for surveillance

There are three imaging options that can be used for surveillance in HRIs: magnetic resonance imaging
(MRI), endoscopic ultrasound (EUS), and computed tomography (CT). There are no RCTs comparing
imaging options in HRIs. However, the evidence suggests that there is high concordance between EUS
and MRI but lower concordance between EUS/MRI and CT.

There are benefits and harms of each option, and their cost and accessibility differ. Patients’ imaging
preference may inform referral pathways, so an initial discussion of the available options may be
needed in primary care.

Magnetic Resonance Imaging: is an accepted radiological approach for imaging the pancreas and, with
consideration of access, benefits, and potential harm, is the most appropriate test for initial
surveillance imaging in HRIs. The quality of MRI images and interpretation is unit/operator dependent
so a facility with appropriately advanced MRI equipment and expert radiology reporting should be
engaged, or images should be transmitted for centralised review by a multidisciplinary team.
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Endoscopic Ultrasound: EUS is slightly superior to MRI for detecting small (<1 cm) and solid lesions
that may be indicators of high-grade premalignant lesions or early-stage pancreatic cancer. However,
EUS requires sedation, is less accessible than other imaging modalities (particularly outside major
cities), and is operator dependent. EUS has the advantage of enabling tissue acquisition of suspicious
lesions at the time of initial imaging.

NB: Patients with hereditary pancreatitis should not be imaged using EUS, as calcification prevents
adequate assessment with EUS and assessment of calcification in relation to parenchymal change is
better undertaken with MRI/CT.

e Computed tomography: CT (pancreatic protocol) exposes patients to radiation (31 mSv multiphase
abdominopelvic CT compared to 1.5 mSv in a low-dose chest CT),> which should be avoided in
asymptomatic patients, particularly in younger people who may have repeated scans over many
years. It should only be used for surveillance in HRIs if: (i) EUS or MRI are not possible for clinical
reasons; or (ii) MRI is contraindicated and the patient chooses not to undergo EUS (e.g., for reasons
of accessibility or to avoid sedation).

See Appendix (Section 5.7) for information about the sensitivity and harms of the surveillance options.

3.6 Referring high-risk individuals for consideration of surveillance

Patients who would like to consult a gastroenterologist or HPB surgeon about surveillance should be
referred to:

(1) A pancreatic cancer screening study;

(2) A high-volume public hospital or privately to a clinician (gastroenterologist with expertise in
pancreatic disease/hepato-pancreatico-biliary surgeon) that manages patients in a high-
volume hospital/clinic with access to high-quality MRI/EUS and a multidisciplinary team;

(3) A clinician (gastroenterologist with expertise in managing pancreatic disease or HPB surgeon)
who practises outside a high-volume setting and has access to a multidisciplinary team that can
provide expert interpretation of MRI/EUS scans.

Patient preference should be considered. In particular, cost to patients (public vs private) and patient
preference regarding travel or a particular imaging approach should be considered when making
referral decisions.

3.7 Referring patients for genetic counselling

GPs should consider referring high-risk patients who meet the eviQ criteria (eviQ referral guidelines)
to a clinical genetics service or family cancer clinic. The criteria differ from those that are used to
determine eligibility for surveillance and are as follows:

(i) Have a blood relative with a pathogenic variant (e.g., BRCA1, BRCA2, PALB2, MLH1, MSH2,
MSH6, PMS2, APC, or other);
(ii) Have a strong family history on the same side of the family; i.e.,
a. Three FDRs or SDRs with the same/related* cancers OR
b. Two FDRs or SDRs with the same/related* cancers, where one is diagnosed at younger
than 50 years.

* Related cancers include breast / ovarian / pancreatic; Lynch syndrome-associated cancers include
colorectal, endometrial, ovarian, renal, gastric, small bowel, pancreas, brain, and liver.

Patients should be aware that diagnostic genetic testing for familial cancer in people without a
diagnosis of the relevant cancer is not funded by Medicare or offered in most genetics services. The
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likelihood of identifying a pathogenic germline variant is low in unaffected people (irrespective of their
family history) and there is a risk that variants of uncertain significance could be identified, for which
there is no clinical action.

If a HRI has an affected family member who is still alive, genetic testing in the affected relative may be
offered, with government funding available.

Irrespective of whether a person will be offered a diagnostic genetic test, genetic counselling may be
beneficial.

GPs can refer patients to a genetics service alongside referrals to gastroenterologists or surgeons.
Alternatively, patients may prefer to consider their genetic risk before making a decision about a
referral to a gastroenterologist or HPB surgeon for surveillance.

3.8 Investigations of the pancreas in high-risk individuals diagnosed with diabetes

Pancreatic cancer can cause diabetes. If a HRI is diagnosed with diabetes, imaging of the pancreas
should be performed, irrespective of the age at which diabetes arises. Similarly, the development of
unstable diabetes in a HRI with previously well-managed diabetes should alert clinicians to the
possibility of pancreatic cancer.

If a HRI has not yet begun surveillance a pancreatic protocol CT is an appropriate diagnostic test, in line
with recommendations for diagnostic testing in symptomatic patients.

If a HRI is already undergoing surveillance additional imaging should be considered in people with
newly diagnosed or newly unstable diabetes. GPs should advise these patients to make an
appointment with the clinician who is overseeing their surveillance or order a pancreatic protocol CT.

See Appendix 2 (Section 5.9) for more information about diabetes and pancreatic cancer.

3.9 The age at which surveillance should not be considered or should cease

When a patient’s age or comorbidities make pancreatic resection contraindicated, surveillance should
not commence. If a patient has already begun surveillance it should cease or be paused if age or
comorbidities suggest pancreatic resection would be contraindicated. This decision should be made in
discussion with the patient, and with referral for a specialist opinion if indicated.

3.10 Referring patients with cystic lesions identified incidentally

With increasing use of abdominal imaging, cystic lesions of the pancreas may be identified incidentally.
The vast majority of these will not progress to cancer. However, patients with cystic lesions of the
pancreas should be referred for further investigation, unless a radiologist specifically advises that the
size, location, or characteristics of the lesion indicate that further imaging is not required or the patient
has co-morbidities that preclude surgery.

Most international guidelines recommend that MRI be used preferentially to characterize pancreatic
cysts, and that multiphase CT be used if MRI is unavailable or contraindicated. Patients should be
referred to a high-volume public hospital HPB clinic, or privately to a gastroenterologist with a special
interest in diseases of the pancreas or a HPB surgeon.

For more information about cystic lesions, see Appendix 2 (Section 5.10).
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4 Appendix 1: Development of the clinical resource

The development process of the clinical resource involved three main components: i) establishing the
working group (Appendix 1, Table 1); ii) evidence review; and iii) preparation and approval of the
clinical resource

Appendix 1 Figure 1).

i) Establishing the working group: members of the working group were selected according to the
specialties required; i.e., general practitioners, genetic counsellors, clinical geneticists, medical
oncologists, gastroenterologists and surgeons.

ii) Evidence review: the evidence review involved a rapid desktop review to identify existing national
and international guidelines and supporting evidence. A search of the grey literature using Google was
performed, using the search string ‘pancreatic cancer surveillance guidelines’, and the PubMed
database was searched using the terms (‘pancreatic cancer’ and ‘surveillance’ and ‘guidelines’). Two
reviewers extracted information from relevant guidelines regarding definitions of high risk and age to
begin screening. Additional information was drawn from meta-analyses/systematic reviews where
available, and studies published since the most recent meta-analysis/systematic review. The evidence
was summarised and sent to members of the working group to prepare for the meeting.

iii) Preparation and approval of the clinical guidance resource: The working group participated in two
online meetings. In preparation for first meeting, the working group received the evidence report and
an online survey. After the initial meeting, working group members provided individual feedback in
guestions related to their expertise. A draft of the principles of the clinical guidance document was
circulated to the WG and supported the discussions in the second meeting. A new version of the
document was circulated to the WG members for review and approval. This document, following
approval from Cancer Australia, was released for public consultation.

[ Evidence review and report ]

v

[ WG online meeting 1 ]

UQ team prepare/update draft |::> [ Clinical Guidance Resource Finalized

clinical guidance resource

‘

UQ team circulate draft
resource to WG

.

[ WG provided feedback via email

¥

[ WG online meeting 2

WG-approved resource
released for public/expert
consultation

Appendix 1 Figure 1. Development process of the clinical resource for the National Pancreatic Cancer
Roadmap Priority 1
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5 Appendix 2: Supporting evidence

5.1 Stage as a determinant of pancreatic cancer survival

Pancreatic cancer is the 8% most 1.0 — I, i siiel= B noiia N 3]
commonly occurring cancer in Australia T 0B _ﬁih = :FA,ﬁ::;:::.':;::::13:2::::::: ;2:3;
(excluding keratinocyte cancer) but is the & {4 T i s s g i
4t most common cause of cancer death. 2 0.6 1 PRI - SETORRRDRAN A
Each year, ~4500 people are diagnosed § ]

with pancreatic cancer and ~3700 die from 5 0’4__

their disease.® g 0.2-

Stage is a very strong determinant of o.o- : , : l : ; l l
survival. In people diagnosed when the 0 10 20 30 40 50 60 70 80 90
tumour is confined to the pancreas and Months

less than 2 cm in size (stage 1A), the Appendix 2 Figure 1: Stage-specific survival for

median survival is approximately 2 years, pancreatic cancer from SEER data

compared with only 3 months in those with metastatic disease (stage 4) at diagnosis (A2 Figure 1).”

Appendix 2 Table 1. Five-year survival by stage in the Surveillance, Epidemiology and End Results
(SEER) Program, in the United States® and the stage distribution at diagnosis in New South Wales,
Australia:

Stage of disease | Survival (%) Resectable Percent at diagnosis®

Stage IA 83.7 (95% Cl= 78.6-89.2) Yes

Stage IB 74.3 (95% Cl= 68.0-81.3) Yes 195
Stage IIA 13.3(95% CI=11.0-16.1) Yes

Stage IIB 15.5(95% CI=13.2-18.1) Yes

Stage Il 3.2 (95% Cl=2.1-4.9) Borderline or no 18.0
Stage IV 2.8 (95% Cl=2.4-3.4) No 40.7
Unknown 21.8

1 Cancer Institute NSW?

Early detection through screening may detect premalignant lesions or increase the percentage of
people who are diagnosed when their cancer is potentially curable. Population-wide screening is not
feasible because the incidence of pancreatic cancer is too low, but surveillance may be appropriate in
people with at least a fivefold increased risk of pancreatic cancer. This currently applies only to people
who have a strong family history or a known gene mutation. Approximately 10% of pancreatic cancers
arise in people who are at increased genetic risk (high-risk individuals; HRIs).
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5.2 Risk of pancreatic cancer according to family history and pathogenic germline
variants

Appendix 2 Table 2. Risks of pancreatic cancer in people with family history or pathogenic germline
variants. Reproduced from McKay et al. (2016)*° unless otherwise specified.

Risk group Relative risk (95% ci) Estimated lifetime risk
(%)

General population

1 FDR pancreatic cancer

2 FDR pancreatic cancer

23 FDR pancreatic
cancer

Familial pancreatic cancer
Familial pancreatic cancer

Familial pancreatic cancer

3.5 (2.5-4.8)1
5.4 (4.1-7.3) 1

10.8 (4.1-7.3) ™

~1.5%

7% (early onset?)
5% (late onset®) 1
12% (early onset?) 1
9% (late onset®)
24% (early onset?) 1
18% (late onset®)

STK11 variant Peutz Jegher syndrome 132 (44-261) 11-32%

PRSS1 variant Hereditary pancreatitis 58 (23-105) 20-40%

CDKN2A variant Familial melanoma 38 (10-97) 17%

BRCA2 variant HBOC 4.9 (2.2-10.5) 2 3-8%

BRCA1 variant HBOC 3.0(2.0-4.7) 2 2%

MSH2 MLH1 MSHE, 0

PMS2 variant Lynch syndrome 8.6 (4.7-15.7) 1%

PALB2 variant Familial pancreatic cancer 2.4 (1.2-4.5) 2-3% 13

ATM variant Ataxia telangiectasia Elevated but not Elevated but not defined

defined
FDR=first-degree relative; HBOC=hereditary breast and ovarian cancer
At least one family member diagnosed at <50 years; ® All family members diagnosed at 250 years

5.3 The age at which surveillance should be considered

Family history: In patients with a family history of pancreatic cancer, the age at diagnosis is similar to
that in the general population (~65 years).1*

Hereditary pancreatitis: For those with hereditary pancreatitis there are relatively little data available;
in a series of 246 patients from the United States, Europe, and Japan, 8 patients developed pancreatic
cancer at a mean age of 57 years.'?

CDKN2A variants: In a prospective study of 347 people with germline pathogenic CDKN2A variants,
pancreatic cancer was diagnosed in 31 patients at a median age of 60 years.®

Peutz-Jeghers syndrome: The age of pancreatic cancer diagnosis in those with Peutz Jeghers syndrome
is relatively young; in a series of 144 patients with Peutz Jeghers syndrome, 7 people developed
pancreatic cancer at a median age of 54 years.!’

Smoking: Smoking status may influence age at diagnosis. The risk of pancreatic cancer associated with
family history of pancreatic cancer was approximately 3-fold higher among ever-smokers compared
with never smokers.’® Additionally, people who smoke appear to develop pancreatic cancer
approximately 10 years earlier than non-smokers.'20

International recommendations: The International Cancer of the Pancreas Screening (CAPS)
Consortium recommends that for HRIs other than those with high-risk mutations surveillance should
start no earlier than age 50 or 10 years earlier than the youngest relative with pancreatic cancer, but
were split on whether to start at age 50 or 55.%! For patients with Peutz Jegher syndrome or CDKN2A
mutations surveillance should start at age 40.
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5.4 Evidence for the benefits of surveillance

There are no randomised controlled trials (RCTs) of surveillance in high-risk individuals, so the effects
of surveillance on mortality are not known. The Cancer of the Pancreas Screening Consortium has
defined the goal of pancreatic cancer surveillance as detection of TLINOMO* pancreatic cancers, high-
grade IPMNs, PanIN-3, and pancreatic neuroendocrine tumours (PanNETs) 210 mm. However,
diagnosis of early stage tumours does not necessarily translate into a mortality benefit.

*TINOMO: tumour is confined to the pancreas and less than 2 cm in size, no lymph node involvement,
no distant metastases.

5.5 Cohort studies demonstrating outcomes of surveillance
Multi-country surveillance study

In an analysis of 2552 individuals who were enrolled in surveillance in 16 centres in 7 countries
(including Australia) 122 (4.8%) people had pancreatic lesions identified (Appendix 2 Table 3).22 Of
these, 65 (53%) were benign, 22 (18%) were considered successes (pancreatic cancer confined to the
pancreas or high-grade precursor lesions), and 35 (29%) were surveillance failures (non-resectable=14;
resected with spread beyond the pancreas=21). Of the total 2552 people who were enrolled in
surveillance and followed for a median of 3.4 years, approximately 1% potentially benefited (i.e., high-
risk pancreatic lesions identified were resectable). The longer-term benefit is not yet known.

Appendix 2 Table 3. Outcomes of surveillance in the multi-country analysis

. | NG

Individuals who underwent surveillance 2552
1 Total PDAC 41 (1.6)
2 Unresectable PDAC 14 (0.5)
3 Detected at baseline 2
4 Detected at follow-up (median 34 months) 12
5 Total resections 108 (4.2)
6 PDAC 27 (25)
7 Confined to pancreas with negative margins 6
8 High-grade precursor lesions 16 (15)
9 Low-grade precursor lesions 46 (43)
10 Neuroendocrine tumour 14 (13)
11 No neoplasia 5 (4.6)
12 Considered success? 22 (0.9)
13 Considered failure® 35(1.4)

1Denominator for calculation of percentages for rows 1, 2, 5, 12 and 13 is 2552; Denominator for rows 6-11 is 108

Successful early detection was defined according the goals of surveillance, as recommended by the CAPS consensus statements.
2Surveillance success was defined as malignancy confined to the pancreas with negative resection margins, PanIN-3, or IPMN with
high-grade dysplasia;

3 Surveillance failure was defined as malignancy spread beyond the pancreas as shown by imaging or the surgical specimen and
therefore not likely to be successfully resected

Abbreviation: PDAC=Pancreatic ductal adenocarcinoma
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United States surveillance studies

Two studies have been conducted in the United States, the Cancer of the Pancreas Screening (CAPS 1
to 4)1 and (CAPS 5)?3 studies (Appendix 2 Table 4). Across both studies a total of 26 people had a
diagnosis of PDAC over more than 20 years, corresponding to a detection rate of 5.15 PDACs diagnosed
per 1000 person-years of surveillance; one individual was diagnosed with PDAC per year for every 194
screened. Nineteen PDACs were identified through surveillance; of these 13 (68%) were stage | or |l
(compared with <20% in the general population).

Overall, the two studies identified 26 individuals (n=26/1731=1.5%) with stage | or Il disease or high-
grade dysplasia who could be said to have benefited from surveillance.

Appendix 2 Table 4. Screen-detected PDAC or high-grade neoplasms in Cancer of Pancreas Screening
(CAPS 1-5) studies

Characteristics CAPS 1-4%4 CAPS 5%
(N=354) (N=1461)

Lesions resected

Total number of lesions resected 44 16
Total number of PDAC resected 11 8
Total number of high-risk preneoplastic lesions resected 10 3
Total number of low-grade lesions resected 23 5
TOTAL PDAC (identified in and outside surveillance) 14 12
PDACs identified through surveillance 10 9
Stage | 2 7
Stage Il 3 1
Stage llI 4 1
Stage IV 1 -
PDACs identified outside surveillance 4 3*
Stage | - -
Stage Il 3 -
Stage llI - -
Stage IV - 1
Stage not specified 1 2

*Two HRIs from CAPS 1-4 cohort stopped surveillance and then developed PDAC after the last report of that cohort are
included

Strength of evidence for benefits of surveillance: The working group considered the strength of
evidence for benefits of surveillance vs no surveillance in high-risk individuals for reduction of mortality
from pancreatic cancer or all-cause mortality to be low.

5.6 Evidence for the harms of surveillance

Unnecessary surgery: Screening tests always have the potential for harm due to the risks of
misdiagnosis (incorrectly identifying a non-malignant lesion as malignant) or overdiagnosis (identifying
malignant cancers that are indolent and would not cause harm within a person’s lifetime). Due to the
lack of RCTs the risks of misdiagnosis and overdiagnosis are unknown, but there is evidence that some
people undergo surgery for low-risk lesions. In a meta-analysis of people undergoing surveillance (23
studies, 5027 patients per study), 2.1% of patients underwent surgery with low-yield pathology
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findings (i.e., PanIN1-2, low-grade IPMN, asymptomatic chronic pancreatitis, PanNETs, no detectable
lesion).?*

Endoscopic ultrasound: EUS requires sedation, and in the small number of cases in which tissue
acquisition (fine-needle biopsy) is indicated there is a low risk of haemorrhage, infection, or
pancreatitis.

There is relatively limited evidence about the harms of EUS specifically in HRIs undergoing surveillance.
The United States Preventive Services Task Force summarized the risks of EUS in HRIs undergoing
surveillance.?® In eight studies?®33 that reported on procedural harms from screening (n=675), no
serious harms were reported from initial screening.

The harms of EUS-guided tissue acquisition, not restricted to HRIs, have been documented. A
systematic review and meta-analysis of fine-needle aspiration (FNA) of pancreatic lesions documented
complications from EUS-guided tissue acquisition in 246 of 11,652 patients (2%).3 The most commonly
adverse events occurring were bleeding (0.8%), pancreatitis (0.7%), and pain (0.3%). Other events
occurred at a rate of <0.1%.

It is imperative to appreciate that EUS-guided tissue acquisition is only performed when an
abnormality is detected during the EUS examination, raising concern of a high-risk lesion. Indeed, if a
suspicious lesion is detected by MRI, the next appropriate diagnostic investigation is EUS +/- fine
needle biopsy.

Magnetic resonance imaging: MRI needs extra consideration in patients who have pacemakers or
metal insertions.3* There are some concerns about deposition of gadolinium in the brain with repeated
contrast MRIs. Gadolinium-based contrast agents commonly used for enhancement in MR imaging are
deposited in tissues, including the brain. Currently there is no clinical evidence regarding the
neurologic effects of gadolinium deposition, but clinicians are advised to use this agent with caution
until further information is available.?®

Computed tomography: Having a CT scan for surveillance of pancreatic cancer exposes people to
radiation (31 mSv multiphase abdominopelvic CT compared to 1.5 mSv in a low-dose chest CT),> and
there is consistent evidence that this this higher dose of radiation may increase the risk of cancer. A
recent literature review and meta-analysis found that the cancer risk increased with cumulative
radiation dose from CT scans, slowly with radiation dose below 55mSv, and rapidly with doses above
55mSv. An estimate of the cancer risk was calculated by comparing a control group (assumed to have
received the global mean of 2.4mSv of background radiation dose) to a CT-exposed group (aged 18
years or older with 21 CT scan at a radiation dose per capita of 66.7 mSv (range 5.15 mSv to 122 mSv)).
The incidence of cancer in the control group (42.7/100000 for men and 65.7/100000 for women) was
approximately two-thirds of that in the CT-exposed group (68.8/100000 for men and 91.9/100000 for
women).3¢

Psychological outcomes: In a study of 102 Australian HRIs undergoing surveillance, there was no
negative psychological impact of screening. Rather, there was evidence of long-term benefit that
emerged from one year after baseline (i.e., at the time of recruitment into the study). This benefit was
observed, irrespective of whether abnormal findings were detected or not.3’

Strength of evidence for harms of surveillance: The working group considered that there is insufficient
evidence to establish the harms of surveillance vs no surveillance.



5.7 Evidence for the accuracy of different imaging modalities

There have been no RCTs of different imaging modalities in HRls, so there is no information about how
the use of different imaging approaches affects mortality from pancreatic cancer.

In a multicentre study, 216 HRIs were imaged using EUS, CT, and Magnetic resonance
cholangiopancreatography (MRCP), with all tests occurring within a 2-day period. Thirty-six percent of
HRIs had a normal pancreas according to all 3 imaging tests.3® Of those with at least one lesion
(n=93/216), 27% were able to be identified by CT, 81% by MRI and 93% by EUS. The concordance
between EUS and MRI for detection of any neoplastic-type lesion was 91%, compared with 73%
concordance for EUS and CT.

A number of studies have assessed the accuracy of different imaging modalities for diagnosis of the
lesions of the pancreas. These are described below, but it should be noted that their relevance to
surveillance in HRIs is unclear, as lesions diagnosed in symptomatic patients undergoing diagnostic
investigations may not generalise to asymptomatic patients undergoing surveillance.

A meta-analysis of the accuracy of MRI, CT, and EUS for diagnosis of lesions in the pancreas found that
the sensitivity of CT (72%) was lower than that for MRI (76%) and EUS (75%), and the overall diagnostic
accuracy of MRI, CT and EUS for differentiating benign and malignant cystic pancreatic lesions was
85%, 75% and 81%, respectively (Appendix 2 Table 5).3°

Appendix 2 Table 5. Accuracy of MR, CT, and EUS for diagnosing pancreatic lesions*

Accuracy Measure ‘ CT (9 Studies) MRI (17 Studies) EUS (5 Studies)

Sensitivity 0.72 [0.57-0.83] 0.76 [0.67-0.84] 0.75 [0.53-0.89]
Specificity 0.74 [0.69-0.79] 0.80 [0.74-0.85] 0.75 [0.62-0.85]
Positive likelihood ratio 2.5[2.2-3.6] 3.8[2.9-4.9] 3.0 [1.7-5.3]
Negative likelihood ratio 0.38 [0.23-0.60] 0.30[0.21-0.42] 0.33 [0.15-0.73]
Diagnostic odds ratio 7 [4-15] 13 [8-21] 9 [3-32]
Area under ROC curve 0.75 [0.71-0.79] 0.85 [0.82-0.88] 0.81 [0.77-0.84]

95% confidence interval in parentheses. Note the confidence intervals were derived from meta-analysis and not from direct
comparison meta-regression. ROC: receiver operating characteristic

Another study, in which the sensitivity according to different lesion types was investigated, found that
EUS was most sensitive for diagnosis of PDAC and cystic lesions, including intraductal papillary
mucinous neoplasms that can be precursors to pancreatic cancer, although sample sizes were small
(Appendix 2 Table 6).4°



Appendix 2 Table 6. Sensitivity of cross-sectional imaging per postoperative diagnosis*°

Postoperative diagnosis CT n (%) ‘ MRI n (%) EUS-FNA/B n (%)
A. Solid lesions (n= 118)
PDAC (n= 35) 27/34 (79) 7/10 (70) 20/22 (91)
pNET (n=41) 28/34 (82) 9/14 (64) 17/23 (74)
Metastasis other (n= 4) 3/4 (75) 1/1 (100) 2/3 (67)
SPN (n=7) 3/7 (43) 1/2 (50) 2/4 (50)
Pancreatitis (n= 25) 19/25 (76) 9/10 (90) 10/17 (59)
Other lesions (n= 6)? 1/4 (25) 1/3 (33) 0/5 (0)
Total correct solid 81/108 (75) 28/40 (70) 51/74 (69)
B. Cystic lesions (n= 63)
Cystic PDAC (n=9) 5/6 (83) 4/6 (67) 6/7 (86)
pNET (n= 3) 0/3 (0) 0/2 (0.0) 0/3 (0)
IPMN (n= 20) 8/13 (61) 12/15 (80) 17/19 (89)
MCN (n=22) 13/18 (72) 7/10 (70) 11/14 (79)
SCN (n=6) 3/5 (60) 1/3 (33) 1/3 (33)
Pseudocyst (n=1) 0/1 (0) - 1/1 (100)
Other lesions (n=2)® 0/1 (0) 0/1 (0) 0/1 (0)
Total correct cystic 29/47 (62) 23/37 (62) 36/48 (75)
Overall correct 110/155 (71) 51/77 (66) 87/122 (71)

Abbreviations: CT: computed tomography; EUS: endoscopic ultrasound; IPMN: intraductal papillary mucinous neoplasm;
MCN: mucinous cystic neoplasm; MRI: magnetic resonance imaging; n: number of patients; PDAC: pancreatic ductal
adenocarcinoma; pNET: pancreatic neuroendocrine tumor; SPN: solid pseudopapillary neoplasm; SCN: serous cystic
neoplasm.

20ne patient had no detectable lesion, two patients had small inflammatory changes, one patient had a granular tumor,
one patient had ectopic spleen tissue and one patient had pancreatic intraepithelial neoplasia (PanIN).

b One patient had no detectable lesion and one patient had a retention cyst.

Strength of evidence for recommending different surveillance approaches: The working group
considered the strength of evidence for recommending EUS vs MRI to be low. The working group
considered the evidence for recommending EUS or MRI vs CT to be moderate.

5.8 What surveillance interval is optimal?

There have been no RCTs of different surveillance intervals, so the optimal surveillance interval is
unknown. International guidelines recommend annual surveillance with EUS or MRI, with more
frequent follow-up if concerning lesions are identified.?14143

5.9 Diabetes as an indicator of pancreatic cancer

Pancreatic cancer can cause diabetes mellitus (diabetes), and the diabetes can arise several years
before symptoms lead to diagnosis of pancreatic cancer. However, in the general population (of those
aged <50 years) pancreatic cancer is the cause of diabetes in only 0.5-1% of people;***’ there is no
way to determine whether new-onset diabetes is type 2 diabetes or pancreatogenic diabetes (Type
3c¢). There is no information about the risk of pancreatic cancer in high-risk individuals with new-onset
diabetes. There is no evidence, in the general population or in high-risk individuals, that surveillance
imaging in people with new-onset diabetes reduces mortality from pancreatic cancer.
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Strength of evidence that diagnosis of new-onset diabetes should influence surveillance in high-risk
individuals: The working group considered the strength of evidence for recommending early or
additional surveillance in high-risk individuals diagnosed with new-onset diabetes to be low.

5.10 Cystic lesions identified incidentally

The prevalence of pancreatic cystic lesions varies considerably, depending on the imaging modality
used. It is lower with CT than with MRI. A review of 2832 contrast-enhanced multi-detector CT scans
in the United States identified 73 pancreatic cystic lesions (2.6%).*® The American Gastroenterology
Association (AGA) notes that pancreatic cysts are identified in approximately 15% of patients
undergoing abdominal MRI for other indications.*® The high prevalence of cystic lesions and low
incidence of pancreatic cancer highlights the low malignant potential of these lesions; the AGA
estimated that a cyst seen incidentally on MRI has a 27/100,000 chance of being an invasive
malignancy.*

A number of guidelines for cyst management have been developed. While there is some inconsistency
across management recommendations, most recommend MRI/MRCP as the preferred imaging
modalities for cyst characterisation due to their superior ability to assess cyst-duct communication and
the avoidance of ionising radiation.”® Pancreatic protocol CT is the imaging modality of choice for
patients who are unable to have an MRI scan for medical reasons.

Page | 19



6 References

1.

10.

11.

12.

13.

14.

15.

16.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American College of Medical Genetics and
Genomics and the Association for Molecular Pathology. Genet Med 2015;17(5):405-24. DOI:
10.1038/gim.2015.30.

Cancer Australia. Optimal care pathway for Aboriginal and Torres Strait Islander people with
cancer. [Available at https://www.cancer.org.au/assets/pdf/optimal-care-pathway-for-
aboriginal-and-torres-strait-islander-people-with-cancer]. 2018.

Tian G, Ye Z, Zhao Q, Jiang T. Complication incidence of EUS-guided pancreas biopsy: a
systematic review and meta-analysis of 11 thousand population from 78 cohort studies. Asian
J Surg 2020;43(11):1049-1055. DOI: 10.1016/j.asjsur.2019.12.011.

RACGP. RACGP Guidelines for preventive activities in general practice (Red Book) Chapter 2.
Genetic counselling and testing. [Available at https://www.racgp.org.au/clinical-
resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/guidelines-for-
preventive-activities-in-general-pr/genetic-counselling-and-testing.

Albert JM. Radiation risk from CT: implications for cancer screening. AJR Am J Roentgenol
2013;201(1):wW81-7. DOI: 10.2214/AJR.12.9226.

Australian Institute of Health and Welfare. Cancer data in Australia, AIHW, Australian
Government, accessed 4 May 2023. [Retrieved from
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia]. 2022.

Chari ST, Kelly K, Hollingsworth MA, et al. Early detection of sporadic pancreatic cancer:
summative review. Pancreas 2015;44(5):693-712. DOI: 10.1097/MPA.0000000000000368.
Blackford AL, Canto M, Klein AP, Hruban RH, Goggins M. Recent Trends in the Incidence and
Survival of Stage 1A Pancreatic Cancer: A Surveillance, Epidemiology, and End Results Analysis.
J Natl Cancer Inst 2020;112(11):1162-1169. DOI: 10.1093/jnci/djaa004.

Cancer |Institute of NSW. Cancer incidence and mortality. NSW Government.
(https://www.cancer.nsw.gov.au/research-and-data/cancer-data-and-statistics/data-
available-now/cancer-statistics-nsw/cancer-incidence-and-mortality).

McKay SH, Humpbhris JL, Johns AL, Gill AJ, Tucker K. Inherited pancreatic cancer. Cancer Forum
2016;40(1):30-33.

Porter N, Laheru D, Lau B, et al. Risk of pancreatic cancer in the long-term prospective follow-
up of familial pancreatic cancer kindreds. J Natl Cancer Inst 2022;114(12):1681-1688. DOI:
10.1093/jnci/djac167.

Lee YC, Lee YL, Li CY. BRCA genes and related cancers: a meta-analysis from epidemiological
cohort studies. Medicina (Kaunas) 2021;57(9). DOI: 10.3390/medicina57090905.

Yang X, Leslie G, Doroszuk A, et al. Cancer risks associated with germline PALB2 pathogenic
variants: an international study of 524 families. J Clin Oncol 2020;38(7):674-685. DOI:
10.1200/JC0.19.01907.

Canto M, Almario JA, Schulick RD, et al. Risk of neoplastic progression in individuals at high risk
for pancreatic cancer undergoing long-term surveillance. Gastroenterology 2018;155(3):740-
751 e2. DOI: 10.1053/j.gastro.2018.05.035.

Lowenfels AB, Maisonneuve P, DiMagno EP, et al. Hereditary pancreatitis and the risk of
pancreatic cancer. International Hereditary Pancreatitis Study Group. J Natl Cancer Inst
1997;89(6):442-6. DOI: 10.1093/jnci/89.6.442.

Klatte DCF, Boekestijn B, Wasser MNJM, et al. Pancreatic cancer surveillance in carriers of a
germline CDKN2A pathogenic variant: yield and outcomes of a 20-Year prospective follow-up.
J Clin Oncol 2022;4(28):1C02200194-3277. DOI: 10.1200/JC0.22.00194.



https://www.cancer.org.au/assets/pdf/optimal-care-pathway-for-aboriginal-and-torres-strait-islander-people-with-cancer
https://www.cancer.org.au/assets/pdf/optimal-care-pathway-for-aboriginal-and-torres-strait-islander-people-with-cancer
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/guidelines-for-preventive-activities-in-general-pr/genetic-counselling-and-testing
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/guidelines-for-preventive-activities-in-general-pr/genetic-counselling-and-testing
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-racgp-guidelines/guidelines-for-preventive-activities-in-general-pr/genetic-counselling-and-testing
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia
https://www.cancer.nsw.gov.au/research-and-data/cancer-data-and-statistics/data-available-now/cancer-statistics-nsw/cancer-incidence-and-mortality
https://www.cancer.nsw.gov.au/research-and-data/cancer-data-and-statistics/data-available-now/cancer-statistics-nsw/cancer-incidence-and-mortality

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Korsse SE, Harinck F, van Lier MGF, et al. Pancreatic cancer risk in Peutz-Jeghers syndrome
patients: a large cohort study and implications for surveillance. J Med Genet 2013;50(1):59-64.
DOI: 10.1136/jmedgenet-2012-101277.

Molina-Montes E, Gomez-Rubio P, Marquez M, et al. Risk of pancreatic cancer associated with
family history of cancer and other medical conditions by accounting for smoking among
relatives. Int J Epidemiol 2018;47(2):473-483. DOI: 10.1093/ije/dyx269.

Rulyak SJ, Lowenfels AB, Maisonneuve P, Brentnall TA. Risk factors for the development of
pancreatic cancer in familial pancreatic cancer kindreds. Gastroenterology 2003;124(5):1292-
9. DOI: 10.1016/s0016-5085(03)00272-5.

Lowenfels AB, Maisonneuve P, Whitcomb DC, Lerch MM, DiMagno EP. Cigarette smoking as a
risk factor for pancreatic cancer in patients with hereditary pancreatitis. JAMA
2001;286(2):169-70. DOI: 10.1001/jama.286.2.169.

Goggins M, Overbeek KA, Brand R, et al. Management of patients with increased risk for familial
pancreatic cancer: updated recommendations from the International Cancer of the Pancreas
Screening (CAPS) Consortium. Gut 2020;69(1):7-17. DOI: 10.1136/gutjnl-2019-319352.
Overbeek KA, Goggins MG, Dbouk M, et al. Timeline of development of pancreatic cancer and
implications for successful early detection in high-risk individuals. Gastroenterology
2022;162(3):772-785 e4. DOI: 10.1053/j.gastro.2021.10.014.

Dbouk M, Katona BW, Brand RE, et al. The multicenter cancer of pancreas screening study:
impact on stage and survival. J Clin Oncol 2022;40(28):3257-3266. DOI: 10.1200/JC0.22.00298.
Paiella S, Secchettin E, Lionetto G, et al. Surveillance of individuals at high risk of developing
pancreatic cancer: a prevalence meta-analysis to estimate the rate of low-yield surgery. Ann
Surg 2024;279(1):37-44. DOI: 10.1097/SLA.0000000000006094.

Henrikson NB, Aiello Bowles EJ, Blasi PR, et al. Screening for pancreatic cancer: updated
evidence report and systematic review for the US Preventive Services Task Force. JAMA
2019;322(5):445-454. DOI: 10.1001/jama.2019.6190.

Canto MI, Goggins M, Hruban RH, et al. Screening for early pancreatic neoplasia in high-risk
individuals: a prospective controlled study. Clin Gastroenterol Hepatol 2006;4(6):766-81; quiz
665. DOI: 10.1016/j.cgh.2006.02.005.

Canto M, Goggins M, Yeo CJ, et al. Screening for pancreatic neoplasia in high-risk individuals:
an EUS-based approach. Clin Gastroenterol Hepatol 2004;2(7):606-21. DOI: 10.1016/s1542-
3565(04)00244-7.

Harinck F, Konings IC, Kluijt I, et al. A multicentre comparative prospective blinded analysis of
EUS and MRI for screening of pancreatic cancer in high-risk individuals. Gut 2016;65(9):1505-
13. DOI: 10.1136/gutjnl-2014-308008.

Joergensen MT, Gerdes AM, Sorensen J, Schaffalitzky de Muckadell O, Mortensen MB. Is
screening for pancreatic cancer in high-risk groups cost-effective? - Experience from a Danish
national screening program. Pancreatology 2016;16(4):584-92. DOI:
10.1016/j.pan.2016.03.013.

Ludwig E, Olson SH, Bayuga S, et al. Feasibility and yield of screening in relatives from familial
pancreatic cancer families. Am J Gastroenterol 2011;106(5):946-54. DOI: 10.1038/ajg.2011.65.
Poley JW, Kluijt I, Gouma DJ, et al. The yield of first-time endoscopic ultrasonography in
screening individuals at a high risk of developing pancreatic cancer. Am J Gastroenterol
2009;104(9):2175-81. DOI: 10.1038/ajg.2009.276.

Schneider R, Slater EP, Sina M, et al. German national case collection for familial pancreatic
cancer (FaPaCa): ten years experience. Fam Cancer 2011;10(2):323-30. DOI: 10.1007/s10689-
010-9414-x.

Verna EC, Hwang C, Stevens PD, et al. Pancreatic cancer screening in a prospective cohort of
high-risk patients: a comprehensive strategy of imaging and genetics. Clin Cancer Res
2010;16(20):5028-37. DOI: 10.1158/1078-0432.CCR-09-3209.

Page | 21



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

Ghadimi M, Sapra A. Magnetic resonance imaging contraindications. StatPearls. Treasure
Island (FL)2024.

Choi JW, Moon WIJ. Gadolinium deposition in the brain: current updates. Korean J Radiol
2019;20(1):134-147. DOI: 10.3348/kjr.2018.0356.

Cao CF, Ma KL, Shan H, et al. CT scans and cancer risks: a systematic review and dose-response
meta-analysis. BMC Cancer 2022;22(1):1238. DOI: 10.1186/s12885-022-10310-2.

O'Neill RS, Meiser B, Emmanuel S, Williams DB, Stoita A. Long-term positive psychological
outcomes in an Australian pancreatic cancer screening program. Fam Cancer 2020;19(1):23-35.
DOI: 10.1007/s10689-019-00147-3.

Canto M, Schulik RD, Kamel IR, et al. 415g: Screening for familial pancreatic neoplasia:a
prospective, multicenter blinded study of EUS, CT, and secretin-MRCP (The NCI-Spore
Lustgarten Foundation Cancer of the Pancreas CAPS 3 Study). Gastrointest Endosc
2010;71(5):AB119. DOI: org/10.1016/j.gie.2010.03.058.

Udare A, Agarwal M, Alabousi M, et al. Diagnostic accuracy of MRI for differentiation of benign
and malignant pancreatic cystic lesions compared to CT and endoscopic ultrasound: systematic
review and meta-analysis. J Magn Reson Imaging 2021;54(4):1126-1137. DOI:
10.1002/jmri.27606.

Gorris M, Janssen QP, Besselink MG, et al. Sensitivity of CT, MRI, and EUS-FNA/B in the
preoperative workup of histologically proven left-sided pancreatic lesions. Pancreatology
2022;22(1):136-141. DOI: 10.1016/j.pan.2021.11.008.

Aslanian HR, Lee JH, Canto MI. AGA clinical practice update on pancreas cancer screening in
high-risk individuals: expert review. Gastroenterology 2020;159(1):358-362. DOI:
10.1053/j.gastro.2020.03.088.

National Comprehensive Cancer Network (NCCN). Genetic/familial high-risk assessment:
breast, ovarian, and pancreatic. [Available from: https://www.nccn.org/guidelines/guidelines-
detail?category=2&id=1503]. Accessed 5/5/2023.

Syngal S, Brand RE, Church JM, et al. ACG clinical guideline: Genetic testing and management
of hereditary gastrointestinal cancer syndromes. Am J Gastroenterol 2015;110(2):223-62; quiz
263. DOI: 10.1038/ajg.2014.435.

Boursi B, Finkelman B, Giantonio BJ, et al. A Clinical Prediction Model to Assess Risk for
Pancreatic Cancer Among Patients With New-Onset Diabetes. Gastroenterology
2017;152(4):840-850 e3. DOI: 10.1053/j.gastro.2016.11.046.

Chari ST, Leibson CL, Rabe KG, Ransom J, de Andrade M, Petersen GM. Probability of pancreatic
cancer following diabetes: a population-based study. Gastroenterology 2005;129(2):504-11.
DOI: 10.1016/j.gastro.2005.05.007.

Munigala S, Singh A, Gelrud A, Agarwal B. Predictors for pancreatic cancer diagnosis following
new-onset diabetes mellitus. Clin Transl Gastroenterol 2015;6(10):e118. DOI:
10.1038/ctg.2015.44.

Sharma A, Kandlakunta H, Nagpal SJS, et al. Model to Determine Risk of Pancreatic Cancer in
Patients With New-Onset Diabetes. Gastroenterology 2018;155(3):730-739 e3. DOL:
10.1053/j.gastro.2018.05.023.

Laffan TA, Horton KM, Klein AP, et al. Prevalence of unsuspected pancreatic cysts on MDCT.
AJR Am J Roentgenol 2008;191(3):802-7. DOI: 10.2214/AJR.07.3340.

Vege SS, Ziring B, Jain R, Moayyedi P, Clinical Guidelines Committee, American
Gastroenterology Association. American Gastroenterological Association Institute guideline on
the diagnosis and management of asymptomatic neoplastic pancreatic cysts. Gastroenterology
2015;148(4):819-22; quize12-3. DOI: 10.1053/j.gastro.2015.01.015.

Mohapatra S, Krishna SG, Pannala R. Pancreatic cystic neoplasms: translating guidelines into
clinical practice. Diagnostics (Basel) 2023;13(4). DOI: 10.3390/diagnostics13040749.

Page | 22


https://www.nccn.org/guidelines/guidelines-detail?category=2&id=1503
https://www.nccn.org/guidelines/guidelines-detail?category=2&id=1503

