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1 Purpose

The Cancer Australia National Pancreatic Cancer Roadmap includes 33 key priority areas for collective
action. Cancer Australia has commissioned the University of Queensland to develop clinical guidance,
educational material, and an implementation plan focused on the following key priority areas: (i) improve
primary health professional recognition of signs and symptoms for pancreatic cancer; (ii) improve general
practitioner understanding of appropriate initial investigations if pancreatic cancer is suspected; and (iii)
improve the timeliness of referrals to an appropriate specialist if pancreatic cancer is suspected.

2 Process summary

The clinical guidance was developed by a Working Group of general practitioners, gastroenterologists,
surgeons, endocrinologists, scientists, and members of the community affected by pancreatic cancer,
following review of existing decision support tools and new evidence about the predictive value of potential
symptoms of pancreatic cancer. Following development, the guidance underwent expert review and public
consultation (for further information see Appendix 1).

3 Evidence

The evidence considered is described in Appendices 2 and 3. The working group noted that the positive
predictive value (PPV) of all symptoms is low, although there are limitations in the data that have been
used to derive PPVs, and not all symptom combinations have been considered. Further, the evidence that
implementing the recommendations will reduce diagnostic delay or improve patient outcomes is weak.
Thus these recommendations were developed using a consensus process based on observational studies
and expert opinion.

4 Recommendations
4.1 Urgency of investigations

The recommendations are tiered according to the urgency of investigations of the pancreas. Patients who
present with symptoms in Tier 1 should undergo urgent investigation for pancreatic cancer. Patients who
present with signs, symptoms, and risk factors in Tier 2 should undergo investigation to rule out other more
common conditions or a trial of management over a limited period prior to investigation for pancreatic
cancer. New-onset diabetes or newly unstable diabetes in a patient with long-standing diabetes may be an
indication of pancreatic cancer; recommendations are provided regarding when urgent pancreatic imaging
vs imaging after a trial of medical management should be considered.

4.2 Age considerations

Approximately 83% of pancreatic cancer cases occur in patients aged > 60 years, and only 5% occur in
patients <50 years (~200 patients per year; Appendix 2, Figure 1). The PPVs of the symptoms in people aged
<60 are very low, and other conditions are a more likely cause of these symptoms. Nevertheless, clinicians
should consider pancreatic cancer if a younger patient presents with any of the symptoms listed below,
particularly if they have a family history of pancreatic cancer or a history of pancreatitis. For patients aged
<60 years with new-onset or newly unstable diabetes, imaging of the pancreas is not recommended in the
absence of other symptoms or risk factors.

4.3 Investigations

Imaging: The recommended test for patients with symptoms suspicious for pancreatic cancer is a
pancreatic protocol CT scan.! The recommendations below include guidance for when an abdominal/pelvic

! The CT pancreas protocol serves as an outline for a dedicated examination of the pancreas. As a separate examination, it is
usually conducted as a biphasic contrast study and might be conducted as a part of other scans such as CT abdomen-pelvis, CT
chest-abdomen-pelvis. Feger J, Chieng R, Murphy A, CT pancreas (protocol). Reference article, Radiopaedia.org (Accessed on 13
Dec 2023) https://doi.org/10.53347/rID-90195
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CT scan should also be performed; i.e., in situations where the symptoms are potentially indicative of other
cancers such as ovarian cancer or the symptoms are very non-specific (such as nausea or anorexia).

In some patients a gastroscopy may also be indicated to look for oesophago-gastric cancer or inflammation
or peptic ulcer. However, CT scan is usually more accessible and does not require sedation, so an initial CT
scan may be preferable and should be prioritised if a patient has a history of chronic pancreatitis or
increased familial/genetic risk of pancreatic cancer.

CA19-9: CA19-9 is a cancer marker that can be elevated in patients with pancreatic cancer. However, the
sensitivity and specificity are relatively low (80% to 90%). Elevated CA19-9 can occur with benign pancreatic
disease and other cancers (e.g., colorectal and gastric) and in some people with elevated CA19-9 a cause is
not found. There is insufficient evidence to recommend for or against the use of CA19-9 to triage patients
for investigations of the pancreas. However, in a patient where a lesion has been identified, ordering CA19-
9 before referral to a gastroenterologist or surgeon may expedite further investigations and management
in secondary care.

4.4 Referrals

Patients whose initial imaging in primary care identifies a lesion in the pancreas should be referred to a
gastroenterologist with a special interest in diseases of the pancreas or a hepato-pancreatico-biliary
surgeon. The choice of specialist should consider patient preference and accessibility; ideally referrals
should be to a high-volume centre with access to a multidisciplinary team.
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4.5 Summary of signs and symptoms

Jaundice

Severe epigastric pain that radiates to the back
Steatorrhoea

Unexpected weight loss and abdominal symptoms
Unprovoked venous thromboembolism and
abdominal symptoms

New-onset or newly unstable diabetes with weight
loss, history of chronic pancreatitis

or family history / germline mutation

Consider urgent' contrast CT (pancreatic
protacol) or referral to a gastroenterologist with
special interest in the pancreas or a hepato-
pancreatico-biliary surgeon.

! Jaundice should be investigated within 48 hours; other symptoms should result in investigation or referral
within 2 weeks.

Biliary pain (upper right quadrant pain)
Nausea

Consider CT if another cause is not found within

6 weeks or blood glucose does not respond to

Anarexia, early satiety, change in dietary medical management within 3 months

preferences
New-onset diabetes or newly unstable diabetes,
without other symptoms or risk factors
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4.6 Tier 1: Urgent investigation

1.1.1 Jaundice

Jaundice presents as yellow sclera or skin and can be accompanied by pale stools or pruritis or dark urine.
Suggested investigations

Patient has jaundice accompanied by fever and/or pain

Referral: Refer the patient immediately to hospital

Patient has jaundice without fever or pain
Blood tests: Lipase, E/LFTs, FBC, CRP & INR

Imaging: Ultrasound of biliary tree. If inconclusive, CT scan of pancreas (IV contrast, preferably
pancreatic protocol)

1.1.2 Severe epigastric pain that radiates to the back

Epigastric pain may be an indicator of relatively benign conditions (e.g., peptic ulcer) or of gastric cancer, as
well as pancreatic cancer.

Epigastric pain caused by pancreatic cancer tends to radiate to the back, may cause waking from sleep, is not
affected by eating, and is resistant to over-the-counter pain medication.

Suggested investigations
Blood tests: Lipase, E/LFTs, FBC & CRP

Imaging: CT scan of pancreas (IV contrast, preferably pancreatic protocol)

1.1.3 Steatorrhoea

Steatorrhoea (excessive fat in the stool) is caused by fat malabsorption and typically presents as loose, smelly,
or pale stool. It can be caused by pathology in the intestine, biliary tree, or pancreas.

Suggested investigations

Blood tests: E/LFTs, FBC, CRP, coeliac serology

Imaging: Ultrasound of biliary tree. If inconclusive, CT scan (IV contrast, preferably pancreatic protocol)
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1.1.4 Unexpected weight loss and abdominal symptoms

Unintentional weight loss is a red flag for cancer. Consider abdominal or pelvic cancers, including pancreatic
cancer, if the weight loss is accompanied by any of the following:

e persistent! mid-thoracic back pain that does not appear to have a musculoskeletal explanation?

e persistent! abdominal pain

e persistent’ nausea

e changed bowel habit
Other gastrointestinal cancers or ovarian cancer can present with similar symptoms, and these should be
considered when prioritising investigations. Investigations of the pancreas should be prioritised over those for
other cancers in patients with: (i) a family history of pancreatic cancer or a known pathogenic germline variant
(Box 1); or (ii) a history of chronic pancreatitis.

Suggested investigations
Blood tests: E/LFTs, FBC, TSH, CRP, iron studies, B12, folate, coagulation profile, HbAlc, coeliac serology,
and cal25 (in patients with ovaries)

Imaging: CT (IV contrast) of the abdomen and pelvis
Lpersistent pain is defined as pain/nausea that is present for most of the day and may cause waking at night.
2 Routine imaging to rule out musculoskeletal causes is not recommended. Back pain caused by pancreatic

cancer tends not to be relieved or exacerbated by movement, and is generally unresponsive to non-steroidal
anti-inflammatory medications.

1.1.5 Unprovoked venous thromboembolism and abdominal symptoms

Unprovoked venous thromboembolism (VTE) can be caused by undiagnosed cancer — up to 10% of people are
diagnosed with cancer within the 12 months after the VTE. Consider abdominal or pelvic cancers, including
pancreatic cancer, if the VTE is accompanied by any of the following:

e persistent! mid-thoracic back pain that does not appear to have a musculoskeletal explanation?

e persistent! abdominal pain

e persistent! nausea

e changed bowel habit
Other gastrointestinal cancers or ovarian cancer can present with similar symptoms, and these should be
considered when prioritising investigations. Investigations of the pancreas should be prioritised over those for

other cancers in patients with: (i) a family history of pancreatic cancer or a known pathogenic germline variant
(Box 1); or (ii) a history of chronic pancreatitis.

Suggested investigations
Blood tests: E/LFTs, FBC, TSH, CRP, iron studies, B12, folate, and cal25 (in patients with ovaries)

Imaging: CT (IV contrast) of abdomen and pelvis
Lpersistent pain is defined as pain/nausea that is present for most of the day and may cause waking at night.
2 Routine imaging to rule out musculoskeletal causes is not recommended. Back pain caused by pancreatic

cancer tends not to be relieved or exacerbated by movement, and is generally unresponsive to non-steroidal
anti-inflammatory medications.
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4.7 Tier 2: Trial of treatment

1.1.6 Biliary-type pain

Pain in the upper right quadrant to epigastrium that may intensify with ingestion of fat or after a heavy meal is
more commonly indicative of gallstones or gallbladder disease than of pancreatic cancer. These should be ruled
out before investigating the pancreas.

The index of suspicion for pancreatic cancer should be elevated if the patient has any of:
e ahistory of pancreatitis;
e a high risk of pancreatic cancer due to family history or the presence of a known pathogenic germline
variant (Box 1);
e a history (10+ years) of daily smoking (current smoker or quit less than 10 years ago)

Suggested investigations
Blood tests: Lipase, E/LFTs, FBC, CRP

Imaging:
Ultrasound of gallbladder and biliary tree
gallstones / bile duct mass / cyst /
blockage evident inconclusive findings
Refer for management Abdominal CT (IV contrast)

1.1.7 Nausea

Investigations of the pancreas within 6 weeks should be considered in patients who present with nausea (for
which other causes such as infection and new medication have been eliminated) who also have one or more of
the following:

e persistent! mid-thoracic back pain that does not have a musculoskeletal cause?
e persistent’ abdominal pain

The index of suspicion would be elevated If the patient has any of:
e a history of pancreatitis
e a high risk of pancreatic cancer due to family history or the presence of a known pathogenic germline
variant (Box 1);
e a history (10+ years) of daily smoking (current smoker or quit less than 10 years ago).

Suggested investigations
Blood tests: E/LFTs, FBC, FBG, calcium, lipase

Breath test: Urea breath test or faecal antigen test for H. pylori
Imaging: Abdominal CT scan (IV contrast) (NB gastroscopy or transcutaneous abdominal ultrasound to
rule out gallstones may also be indicated, but CT scan should be prioritised in a patient with a

history of pancreatitis or a high familial / genetic risk of pancreatic cancer. CT scan may be more
accessible than gastroscopy and does not require sedation).

Lpersistent pain is defined as pain that is present for most of the day and may cause waking at night.

2 Routine imaging to rule out musculoskeletal causes is not recommended. Back pain caused by pancreatic
cancer tends not to be relieved or exacerbated by movement, and is generally unresponsive to non-steroidal
anti-inflammatory medications.
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1.1.8 Anorexia, early satiety, change in dietary preferences

Investigations of the pancreas within 6 weeks should be considered in patients who present with persistent
anorexia, early satiety, or change in dietary preferences (for which other causes such as psychological/social or
new medication have been eliminated) who also have one or more of the following:

o persistent! mid-thoracic back pain that does not have a musculoskeletal cause?

o persistent! abdominal pain

The index of suspicion would be elevated if the patient has any of:
o a history of pancreatitis;
o a high risk of pancreatic cancer due to family history or the presence of a known pathogenic
germline variant (Box 1);
o a history (10+ years) of daily smoking (current smoker or quit less than 10 years ago)

Recommended investigations
Blood tests:  E/LFTs, FBC, FBG, calcium, lipase

Imaging: Abdominal CT scan (IV contrast) (NB gastroscopy or transcutaneous abdominal ultrasound to
rule out gallstones may also be indicated, but CT scan should be prioritised in a patient with a
history of pancreatitis or a high familial / genetic risk of pancreatic cancer. CT scan may be more
accessible than gastroscopy and does not require sedation).

Lpersistent pain is defined as pain that is present for most of the day and may cause waking at night.

2 Routine imaging to rule out musculoskeletal causes is not recommended. Back pain caused by pancreatic
cancer tends not to be relieved or exacerbated by movement, and is generally unresponsive to non-steroidal
anti-inflammatory medications.
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4.8 New-onset or newly unstable diabetes

New-onset diabetes, or newly unstable diabetes in a patient with previously well-controlled blood glucose, can
(rarely) be caused by pancreatic cancer. The urgency with which imaging should be considered depends on symptoms
and risk factors. In a patient aged <60 years without symptoms or risk factors (other than new-onset or newly
unstable diabetes) the risk of pancreatic cancer is very low so imaging would not be recommended.

Patient presents with new-onset® diabetes requiring medical management or newly unstable diabetes

.

Does the patient have any of the following symptoms or risk factors?
¢ Family history of pancreatic cancer

* Chronic pancreatitis

*  Weight loss

*  Persistent abdominal pain / mid-thoracic back pain

. v

Yes No
Consider CT scan Medical management of

diabetes for 3 months

!

Has the patient’s response to
medication been atypical??

I N

Yes No
Consider CT scan? Usual diabetes
management

! Diabetes diagnosed up to 2 years prior to developing symptoms would be considered new-onset in symptomatic patients.
2Clinical judgement is needed to determine whether a patient has had an atypical response to treatment. In a patient who
has been adherent to medication and lifestyle advice, a reduction in HbAlc would be expected. HbAlc may remain above
normal, but have declined sufficiently to suggest a typical response to treatment.

3 The index of suspicion should be higher in patients with an unusual presentation of diabetes (i.e., they do not have
obesity, hyperlipidaemia, family history of diabetes, history of gestational diabetes). In patients with an unusual
presentation type 1 diabetes or latent autoimmune diabetes of adults may also be considered.

Box 1: Patients classified as being at high risk of pancreatic cancer due to family history or pathogenic
germline variant

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

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

e MLH1 MSH2, MSH6 variant (Lynch Syndrome) and one FDR affected by pancreatic cancer
e ATM variant (ataxia telangiectasia) and one FDR affected by pancreatic cancer

e CDKNZ2A variant (familial melanoma)

e STK11 variant (Peutz Jeghers syndrome)

e Hereditary pancreatitis (irrespective of gene involvement)

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

3 Variant refers to a pathogenic or likely pathogenic change in a gene using American College of Medical Genetics Criteria
(https://www.acmg.net/docs/standards_guidelines_for_the_interpretation_of sequence_variants.pdf
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5 Appendix 1: Development of the clinical resource

The University of Queensland was commissioned to develop the clinical resource in collaboration with
clinicians, researchers, and members of the community affected by pancreatic cancer from across
Australia. The working group participated in two meetings (06.09.23 and either 28.11.23 or 29.11.23), prior
to which they were provided with: (i) a review of existing evidence/tools regarding signs and symptoms of
pancreatic cancer; and (ii) the results of new analyses conducted specifically for this purpose. A consensus
approach was used to develop the recommendations, after which a draft of the clinical resource was made
available for public consultation. In addition expert stakeholders were specifically approached to provide
feedback (Appendix 1 Figure 1).

Appendix 1 Figure 1: Development process of the clinical resource for identifying patients who may have
undiagnosed pancreatic cancer.

[ Evidence review and report ]_4[ Decision support tools evaluation ]

[ WG eonline meeting 1 ]

I

UQteam prepare/update draft \ [ Clinical Guidance Resource Finalized ]

clinical guidance resource

L

UQ team circulate draft
resource to WG

l

[ WG provided feedback via email

|

WG-approved resource ’

released for public/expert
consultation

5.1 Working group membership

Members of the working group were selected to represent general practice, gastroenterology, surgery,
medical oncology, endocrinology, epidemiology, public health, and members of the community affected
by pancreatic cancer. Working group membership is provided in Appendix 1 Table 1.

5.2 Evidence review

The evidence review aimed to identify symptoms of pancreatic cancer, positive predictive values (PPVs) of
individual symptoms or grouped symptoms, and tools that have been developed to help clinicians identify
patients who may have undiagnosed pancreatic cancer and ensure timely investigation.

In addition to developing clinical guidance, the working group considered the evidence regarding the value
of implementing electronic decision support tools for detection of pancreatic cancer into primary care.

To identify manuscripts that described existing tools and their implementation in primary care a search of
PubMed, EMBASE (Elsevier), and the Cochrane Central Register of Controlled Trials (CENTRAL) was
performed. As a comprehensive systematic review had been published in 2019, this review was restricted
to manuscripts published from January 2018 to April 2023. The search strategy included MeSH headings
and word variations for three key concepts: (general practitioner) AND (cancer) AND (electronic decision
support) AND (publication year range 2018-2023).

5.3 Data analysis

Two datasets were analysed to identify the prevalence of symptoms of pancreatic cancer and to determine
the percentage of patients that would have been identified by each of three decision support tools that
had been identified through the literature search. One of the two datasets was additionally analysed to
determine the PPVs of potential symptoms of pancreatic cancer. See Appendix 3 for more information.
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Appendix 1 Table 1: Members of the Working Group

_ Specialty Affiliation

Paul Grogan (Chair)
Rachel Neale

Susan Jordan
Jon Emery
Michael Tam
Javiera Martinez
Meena Rafiq

Anna Fleming
Brent Venning
Andrew Metz

Rajvinder Singh
Bradley Kendall
Jong K Chin

Andrew StJohn
Daniel Croagh

Emma Scott
Dagmara Poprawski
Judi Adams

Milton Kirkwood
Chris Baggoley
Michelle Stewart

Christina Bernardes

Policy, implementation

Epidemiology
Epidemiology,
General Practice
General Practice
General Practice
General Practice

General Practice

General Practice
General Practice

Gastroenterology, HPB
Gastroenterology, HPB
Gastroenterology (General), Cancer
Epidemiology

Gastroenterology (General)

Gastroenterology (General)
HPB Surgery and EUS

Endocrinology

Medical oncology

Consumer Representative (Community

Engagement)

Consumer Representative (Engineering,

Psychology and Political Science)

Consumer Representative (Emergency

Medicine)
Consumer advocacy, public health

Project manager, public health

University of NSW / Cancer Council NSW

University of Queensland / QIMR Berghofer Medical
Research Institute
University of Queensland

University of Melbourne/ Victorian Comprehensive
Cancer Centre

Primary and Integrated Care Unit at South Western
Sydney Local Health District

University of Melbourne, Victoria Comprehensive
Cancer Centre

University of Melbourne/ University College London
(ucL)

Serco Group Pty Limited — Australian Defence Force

University of Melbourne and General Practice

Royal Melbourne Hospital

Epworth Health

The Lyell McEwin Hospital & the University of
Adelaide, South Australia

Princess Alexandra Hospital/ University of
Queensland

Ballarat Base Hospital and Footscray Hospital,
Victoria

St Vincent Private Hospital Toowoomba, Queensland

Monash Health and St Vincent's Health

Royal North Shore Hospital, Northern Sydney
Endocrine Centre & the University of Sydney
Riyadh's King Faisal Specialist Hospital and Research
Centre - Saudi Arabia

The Australian Pancreatic Cancer Foundation -
Pankind

The Australian Pancreatic Cancer Foundation -
Pankind

The Australian Pancreatic Cancer Foundation -
Pankind

The Australian Pancreatic Cancer Foundation -
Pankind

University of Queensland / QIMR Berghofer Medical
Research Institute
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6 Appendix 2: Supporting evidence
6.1 Summary

The Working Group considered the evidence for diagnostic delay, the potential impact on patient
outcomes, and the priority for patients and families. In light of the evidence for diagnostic delay and the
priority for patients and families, the Working Group considered that raising awareness of symptoms and
investigations for pancreatic cancer may help to optimise patient care. However, there is little evidence
that embedding decision support tools in primary care software results in reduced diagnostic delay.

The evidence suggests that other than jaundice and unexpected weight loss, the PPVs for symptoms are
<3%. However, there are some limitations in the data used to generate the PPVs; in particular the nature
of pain (e.g., severe epigastric pain that radiates to the back) is not normally documented in the clinical
records, so the PPV of this potential ‘red flag’ symptom has not been adequately documented.

The Working Group agreed that clinicians would usually consider cancer as a potential cause of jaundice
and weight loss; the main challenge arises in triaging patients with symptoms that occur commonly but
that have a low PPV for investigations of the pancreas. The Working Group considered that guidance based
on the QIMR Pancreatic Cancer Decision Support Tool (QPaC Tool) would be of most value; i.e., clinicians
are advised to rule out other more common causes of symptoms in patients without ‘red flag’ symptomes,
but that if no alternative diagnosis is found and symptoms persist, investigations of the pancreas should
not be delayed beyond 4-6 weeks. However, the Working Group reflected that the PPVs of the symptom
groups are mostly unavailable so this recommendation is based on expert opinion rather than empirical
evidence.

New-onset or long-standing but newly unstable diabetes is increasingly recognised as an indicator of
underlying pancreatic cancer in a small percentage of patients. Risk prediction models indicate that
patients with diabetes who are not being treated for conditions indicative of typical risk factors (e.g.,
antihypertensives) or who experience weight loss are more likely to be diagnosed with pancreatic cancer.
The evidence is currently modest, but the Working Group recognised the importance of providing advice
about which patients with diabetes should be considered at elevated risk of pancreatic cancer.

Venous thromboembolism was not included in the QPaC Tool. However, there is evidence that cancer is
diagnosed in up to 10% of people in the 12 months following unprovoked thromboembolism.>* The
working group included that if venous thromboembolism was accompanied by abdominal symptoms a CT
scan of the abdomen and pelvis should be requested, so this was added to the recommendations.

6.2 Background
1.1.9 Epidemiology of pancreatic cancer in Australia

Each year approximately 4,500 people

140.0 800
in  Australi r iagn with

ust'a a are diagnosed o t o 190.0 200
pancreatic cancer and ~3,500 die.” In 8 100.0 600

. - o : .
2022 it was estimated to be the 8" most S 3800 500 g
common cancer but the 3™ most g 60.0 gggg
common cause of cancer death. This L 400 200

©

disparity between incidence and © 200 10 I 100

. . . — - ||
mortality is underpinned by the poor O T T L e o e e
survival; while it has improved in recent S A S A N N S &

N . N N N0 N < S N N O W N N 0

years, 5-year survival remains low at
approximately 12%.5 = Incidence/100,000 N cases

Pancreatic cancer occurs infrequently in
people aged less than 60 years. In those Appendix 2, Figure 1. Incidence of pancreatic cancer by age

aged 20 to 59 vyears, the estimated
number of cases in 2023 was 696 (17% of all cases arising in those aged 20-89 years).”

Page |14



1.1.10 Extent and consequences of diagnostic delay

In submissions to the National Pancreatic Cancer Roadmap consultation hub, 124/137 consumers (90%)
highlighted early diagnosis as a priority, and 27 told distressing stories of delayed diagnosis.® In a study
from Victoria more patients with pancreatic cancer (n=11) than with any other cancer type reported three
or more general practitioner (GP) visits before diagnosis,” but only a total of 18 patients (of 1248 in total)
with pancreatic cancer were included, and these may not represent the broader patient population. In a
study of 467 patients from the United Kingdom 41% had three or more GP visits before being referred to a
specialist, the highest of any cancer site other than multiple myeloma.? In the United Kingdom, the median
health-system interval (time from first presentation to diagnosis) was 71 days, and for 25% of patients it
was more than 160 days.’

A systematic review found that reducing delays in diagnosis and treatment initiation may improve clinical
outcomes such as stage distribution, resectability, and overall survival.’® However, it is unclear whether
this translates into reduced mortality. Of the 18 studies included, 14 were single-centre studies, and most
had a high risk of bias, so the effect on survival remains unclear. Nevertheless, even if there is no survival
benefit, patient experience of the care process is also an important consideration. Perceived diagnostic
delay can lead to higher cancer-related distress.!!

1.1.11 Tools for identifying patients with undiagnosed pancreatic cancer / PPVs of symptoms

Three tools designed to help clinicians identify patients who may have undiagnosed cancer or pancreatic
cancer specifically were identified: (i) Risk Assessment Tools (RATs);!? (ii) QCancer;*? and (iii) the QIMR
Pancreatic Cancer Decision Support Tool (QPaC Tool).® RATs and QCancer provide estimates of the
probability that a patient has pancreatic cancer, whereas the QPaC Tool does not. The datasets used to
derive the RAT and QCancer provide information about the prevalence and PPVs of symptoms and
symptom combinations.

Risk Assessment Tools (RATs)

The RATs were developed by Professor Willie Hamilton in the United Kingdom in 2012. The RATs consist of
a series of matrix tables for 15 different cancer types that display the PPV for individual symptoms and
pairs of symptoms.

The risk assessment tool for pancreatic cancer was developed using data from a case-control study nested
within the United Kingdom General Practice Research Database.'? From the database, 3635 people with
pancreatic cancer aged 240 years were matched to 16459 controls on age, sex, and practice. Possible signs
and symptoms of pancreatic cancer were identified in the year prior to diagnosis (or index date for
controls). Likelihood ratios and PPVs were calculated for individual symptoms and pairs of symptoms
recorded in the GP patient electronic medical record.

The prevalence of signs, symptoms, and diseases in cases and controls is shown in Appendix 2 Table 1,
along with the likelihood ratio and PPVs for pancreatic cancer. Jaundice occurred in approximately 30% of
patients and had the strongest PPV (13%). Abdominal symptoms (pain, vomiting, and constipation)
occurred commonly but had low PPVs due to the frequency with which these occur in other conditions.
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Appendix 2 Table 1: Likelihood ratios and positive predictive values for signs and symptoms of pancreatic

cancer?!?
Cases, n (%), Controls, n (%), Likelihood ratio PPV in percent (95%
n =3635 n =16 459 (95% Cl1) cl)
Symptoms
Abdominal pain 1540 (42.4) 1004 (6.1) 7.0 (6.5-7.5) 0.20 (0.19-0.22)
Nausea/vomiting 590 (16.2) 408 (2.5) 6.6 (5.8-7.4) 0.19 (0.17-0.21)
Back pain 452 (12.4) 1007 (6.1) 2.0(1.8-2.3) 0.06 (0.05-0.07)
Constipation 427 (11.8) 555 (3.4) 3.5(3.1-3.9) 0.10 (0.09-0.11)
Diarrhoea 385 (10.6) 539 (3.3) 3.2(2.9-3.7) 0.09 (0.08-0.11)
Weight loss 353 (9.7) 105 (0.6) 15.2 (12.3-18.9) 0.44 (0.36-0.55)
Malaise 187 (5.1) 197 (1.2) 4.3 (3.5-5.2) 0.12 (0.1-0.15)
Signs
Jaundice 1110 (30.5) 10 (0.1) 503 (270-936) 12.9 (7.89-27.1)
Diseases
New-onset diabetes 804 (22.1) 1201 (7.3) 3.0 (2.8-3.3) 0.09 (0.08-0.10)

When combined in pairs, the PPVs remained below 3% for all signs and symptoms other than jaundice
(Appendix 2 Figure 2).
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Appendix 2 Figure 2: PPVs (in %) for individual symptoms and symptom combinations in the risk
assessment tool

Note: The PPVs in Appendix 2 Figure 2 are restricted to people aged >60 years as this represents over 80%
of the pancreatic cancer population. For jaundice combined with constipation, diarrhoea, weight loss, or
malaise more than 40 cases but no controls had the combination so the PPV has been set as >10%. Yellow
shading is for pairs of symptoms where the PPV was >1%; amber shading >2%; red shading >5%. The
jaundice/jaundice intersect is the PPV when a patient attend at least twice with jaundice. The same is true
of abdominal and back pain
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QCancer®

The QCancer® tool was developed in 2012 and uses an algorithm to calculate the absolute risk of a
symptomatic or asymptomatic individual having as yet undiagnosed cancer.'3> QCancer began as a series of
individual risk prediction models for different cancer sites, but the most recent iteration predicts risk of
multiple cancers simultaneously in patients aged 25-89 years. The model predicts the risk of developing
cancer over the two years after symptoms were reported. It was developed using data from 452 general
practices in the United Kingdom and validated using data from 224 practices.'#*>,

Appendix 2 Table 2 shows the features included in the risk prediction models for pancreatic cancer.
Importantly, jaundice was not included as it is relatively rare and would have its own pathway for
investigation. The symptoms with the highest risk ratios were abdominal pain and weight loss in both men
and women. Of all the cancers included in the QCancer model, these symptoms had the strongest
association with pancreatic cancer.

Appendix 2 Table 2: Variables in the QCancer risk prediction models (risk ratio, 95% Cl)141>

oo Rik Ratio (95% )

 Women | wen

Abdominal pain
Weight loss
Appetite loss

Venous thrombo-embolism
Chronic pancreatitis

Indigestion
Dysphagia

Change in bowel habit

Haematemesis
Type 2 diabetes
Constipation
Non-smoker
Light (<10/day)

Moderate (10-19/day)

Heavy (20+/day)
Ex-smoker
Townsend score*

6.84 (5.86 t0 7.99)
4.85 (3.68 t0 6.39 )
4.58 (3.16 t0 6.64 )
4.26 (2.95 t0 6.15 )
3.30(1.36 to0 8.05)
3.04 (2.38t0 3.89)
2.75 (1.69 to 4.47)
2.55 (1.49 to 4.36)
2.54 (1.54 t0 4.20)
2.21(1.78 t0 2.75)

1.00

1.42 (.998 to 2.03
2.04 (1.56 t0 2.68)
2.24 (1.59 to 3.15)
0.94 (0.76 to 1.16)

8.59 (7.39 t0 9.99 )
7.74 (6.00 t0 9.99 )
4.17 (2.68 0 6.47 )
3.24(2.10t0 4.98)
2.69 (1.19 t0 6.09)
3.61(2.87 to 4.54)
2.50 (1.44 to 4.35)

2.69 (1.67 to 4.31)
2.10 (1.72 t0 2.55)
1.87 (1.40 to 2.49)
1.00
1.36 (1.00 to 1.85)
1.76 (1.30 to 2.38)
2.17 (1.60 t0 2.96 )
1.32 (1.10 to 1.58)
0.97 (0.94 to 0.99)

* A measure of disadvantage in the United Kingdom. A higher score represents less disadvantage.

Using a predicted probability cut-off of 0.2, which identified the 10% of patients at highest risk of pancreatic
cancer, the sensitivity of the tool was 64% in women and 74% in men (Appendix 2 Table 3). PPVs remained
low at 0.2%.

Considering individual symptoms, the sensitivity of abdominal pain was 54% and 60% in women and men,
respectively. The sensitivity of other symptoms ranged from 2.5% (abdominal distension) and 9% (weight
loss) in women and between 2.7% (dysphagia) and 17% (weight loss) in men. However PPVs were
universally low (<1%).
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Appendix 2 Table 3: Test statistics of the QCancer (pancreas) score and individual symptoms for
identifying people with pancreatic cancer'®

Risk Sensitivity | Specificity Positive Predictive
Criteria Threshold (%) (%) (%) Value (%)

Individual symptoms

Abdominal pain NA 53.7 86.3 0.1

Abdominal distention NA 2.5 90.6 0.2

Appetite loss NA 3.8 99.7 0.3

Weight loss NA 9.1 98.5 0.2
QCancer (Pancreas)

Top 10% risk 0.2 63.8 99.0 0.2

Top 5% risk 0.3 46.0 95.0 0.2
Males

Individual symptoms

Abdominal pain NA 60.4 90.0 0.2

Dysphagia NA 2.7 99.1 0.1

Appetite loss NA 3.9 100.0 0.5

Weight loss NA 16.9 98.7 0.4

Constipation NA 3.2 99.5 0.2
QCancer (Pancreas)

Top 10% risk 0.2 74.3 90.1 0.2

Top 5% risk 0.3 57.9 95.0 0.4

NA = not applicable

The QCancer algorithm also calculates the risk of other cancers. Appendix 2 Table 4 shows the relative risks
for the association between symptoms and cancers that can also result in abdominal symptoms; these
were estimated using the same dataset and methods as the estimates shown in Appendix 2 Table 2.

Appendix 2 Table 4: Overlapping or red flag symptoms associated with colorectal, ovarian, and gastro-
oesophageal cancers

Women Women Women

Abdominal pain 4.6 (4.2-5.0) 4.5 (4.1-4.9) 5.7 (5.0-6.3) 2.8 (2.5-3.1) 2.2 (1.8-2.6)
Weight loss 3.0 (2.5-3.6) 2.9 (2.3-3.4) 1.6 (1.1-2.4) 4.4 (3.6-5.2) 3.4 (2.7-4.4)
Change in bowel habit 3.7 (2.9-4.6) 2.2 (1.6-2.9) 2.0(1.3-3.2) NS NS
Rectal bleeding 17.9 (16.5-19.4) 15.6 (14.2-17.2) NS NS NS
Abdominal distension 3.9 (2.8-5.5) 1.9 (1.3-2.9) 18.9 (15.3-23.3) NS NS
Anaemia 4.1 (3.7-4.6) 4.4 (3.9-4.9) 3.9 (3.3-4.6) 3.0 (2.6-3.5) 3.5(3.0-4.1)
Dysphagia NS NS NS 45.8 (41.3-51.0) 43.6 (37.9-50.2)

QIMR Pancreatic Cancer Decision Support Tool

The QPaC Tool was developed in 2021 by researchers and clinicians in Australia using a modified Delphi
process to harness expert opinion.® It does not provide estimates of the probability that a patient has
undiagnosed cancer. Rather, it takes a qualitative approach to help GPs decide which patients should
undergo investigations for possible pancreatic cancer, and provides testing and referral recommendations.

The QPaC Tool presents combinations of signs, symptoms, and risk factors in three tiers defined by urgency.

Tier 1 indicates that urgent investigation is required, and includes patients who present with: jaundice;
pancreatic-type epigastric pain (a constant, severe, dull epigastric pain that often radiates to the back);
steatorrhea; weight loss combined with any of mid-thoracic back pain, abdominal pain, nausea, or changed
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bowel habits; and new-onset or newly unstable diabetes combined with any of a family history of
pancreatic cancer, a history of pancreatitis, upper abdominal pain, back pain.

Tier 2 advises that investigations to rule out other conditions and/or a trial of management over a limited
period should occur, but if no other cause is found or the condition does not resolve with or without
treatment, investigations of the pancreas should be considered. This approach was designed to take into
consideration the low PPV of these symptoms.

Tier 3 encourages clinicians to consider pancreatic cancer if multiple non-specific symptoms and risk factors
occur simultaneously.

1.1.12 Diabetes and pancreatic cancer

The relationship between diabetes mellitus (diabetes) and pancreatic cancer is complex. An estimated 23%
to 65% of people diagnosed with pancreatic cancer have pre-existing diabetes, with the majority having
been diagnosed within a short time prior to their diagnosis of pancreatic cancer.'’-?* It is now accepted that
new-onset diabetes can be an early clinical manifestation of pancreatic cancer, where one or more factors
induced by the malignancy interfere with B-cell function, leading to diabetes.?>?® Compared with the
general population, people aged 50 years and over with new-onset diabetes are at 6 to 8 times increased
risk of pancreatic cancer within three years of new diagnosis of diabetes.?’” However, only 0.25% to 1% of
people with new-onset diabetes develop pancreatic cancer over the following 3 years, suggesting that
pancreatic cancer may have been the underlying cause of their diabetes.?’-3!

Several risk prediction models for pancreatic cancer have been reported. One such model found that age
at diabetes onset, deteriorating glycaemic control, and weight loss were the most influential factors,
significantly increasing the absolute risk to 3.6% within the highest-risk group (top 18%).2%31-34 Other
studies using these 3 predictive features found that the absolute risk in the highest risk group ranged from
2.0% to 2.6%.3>36

In an analysis of an Australian dataset including all Australian women eligible for Medicare benefits with
new-onset diabetes, we also found an increased absolute risk of pancreatic cancer with advancing age and
more severe diabetes (defined as change in the type or addition of a new anti-diabetic medication within
60 days of the first anti-diabetic medication or insulin as the first dispensed medication.'® (Appendix 2 Table
5).

There is evidence that people with new-onset diabetes and develop pancreatic cancer within 3 years are
less likely to have typical risk factors for type 2 diabetes. That is, they have lower cholesterol and
triglyceride levels, and are less likely to have comorbidities or receive concurrent medications typically
associated with type 2 diabetes.?%28

In addition, people who experience poor glucose control against a background of long-term stable diabetes
are at increased risk of being diagnosed with pancreatic cancer. In analysis of the Australian dataset, people
who developed unstable diabetes were at 3.9-fold increased risk of being diagnosed with pancreatic cancer
within the following 3 years.3” Despite this, the absolute risk remains less than 1% (Appendix 2 Table 5).
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Appendix 2 Table 5: 3-years absolute risk of pancreatic cancer in women with severe and non-severe
new-onset diabetes and unstable diabetes against a background of previously stable diabetes

- New-onset diabetes Unstable diabetes

Age group  Overall absolute  ‘Severe’ diabetes! ‘Non-severe’ diabetes? Overall absolute risk in 3

risk in 3 years (%) at onset (%) at onset (%) years (%)

50-54 0.12% 0.17% 0.11% 0.11%
55-59 0.18% 0.54% 0.12% 0.06%
60-64 0.32% 0.56% 0.29% 0.13%
65-69 0.40% 1.02% 0.32% 0.23%
70-74 0.60% 1.53% 0.48% 0.39%
75-79 0.95% 2.91% 0.70% 0.48%
80-84 1.34% 4.03% 0.98% 0.61%

85+ 1.79% 5.51% 1.29% 0.75%

1 Change in the type of antidiabetic medication (ADM) or addition of a new ADM within 60 days of the first ADM, or insulin as
the first dispensed ADM
2No change in ADM or addition of a new ADM within 60 days of the first ADM

1.1.13 The effect of using electronic decision support tools on cancer pathway referrals

There is relatively limited evidence, particularly from randomised controlled trials, about the value of
clinical decision support tools in improving the timeliness of cancer diagnosis or patient outcomes. There
is some evidence that the use of the electronic RATs results in more referrals for lung and colorectal cancer
in the United Kingdom. In a cohort study, 614 GPs from 165 practices were provided with the RATs
applicable to patients aged >40 years with bowel or respiratory symptoms.3® Compared with the preceding
6-month period, there were 292 more chest X-rays (from 7431 to 7723), 104 more 2-week chest clinic
appointments (from 332 to 436) and 47 additional diagnoses of lung cancer (a 37% increase). The
proportion of stage 1 and 2 cancers increased by 19%. For suspected colorectal cancer there were 304
more 2-week referrals (from 1173 to 1477), 270 more colonoscopies (from 1762 to 2032), and 10 more
cancers identified (a 7% increase). There was no difference in the stage at diagnosis of colorectal cancer.
The additional costs associated with investigations of those who were cancer-free was not reported.

Despite these potentially promising findings, in an analysis of data from 172 practices in the United
Kingdom, of which 68 had access to either a paper or electronic cancer tool, there was little difference in
the mean 2 week wait referral rate between practices with tools and those without (mean difference 3.1
referrals per 100,000; 95% Cl -5.5 to 11.7).3° However there is no information about how frequently the
tool was used in those practices where it was available.

In Australia a factorial cluster-randomised controlled trial was conducted in rural Western Australia to
investigate the effect of providing GPs with a resource card which included the RATs for colorectal, lung,
and prostate cancer, a summary of guidelines for investigating new breast symptoms, and local referral
guidelines and hospital contacts.*° Practices received up to 4 education visits over a 2-year intervention
period, and GPs completed a series of case studies between visits designed to reinforce key messages. The
project also included a consumer awareness campaign, delivered to one of two regional areas. There was
no statistical or clinically significant difference in the total diagnostic interval, the patient interval, or
healthcare intervals, suggesting that the GP intervention was not effective.

In light of the acknowledged lack of robust evidence about the benefits of the decision support tools, the
ERICA (Electronic Risk Assessment for Cancer) Trial has been launched in the United Kingdom, with results
expected in late 2024/early 2025.4! The trial is investigating the use of the RATs in the GP electronic medical
record, which includes pancreatic cancer. Whether the results of ERICA will apply in the Australian setting
is unclear, given the greater geographic dispersion, a greater proportion of care delivered in the private
setting, greater GP access to direct imaging tests (particularly CT scans), and no requirement for patients
to meet certain thresholds before they can be referred to specialist care, particularly in the private system.
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7 Appendix 3: Analysis of Australian datasets
7.1 Aims

The aims of this analysis were to analyse two datasets to describe the presenting symptoms in patients
with pancreatic cancer and the sensitivity of the 3 decision support tools identified. In addition, in one
dataset we aimed to derive the positive predictive value (PPV) for symptoms and tools.

7.2 Methods
1.1.14 Datasets for analysis

This analysis used data from the Pancreatic Cancer Pathways to Diagnosis Study (Pathways) and the
Victorian Comprehensive Cancer Centre (VCCC) Data Connect database. These are described in more detail
below.

Pathways

The Pathways study was established to provide a better understanding of the extent, causes, and
consequences of delayed pancreatic cancer diagnosis in Australia. The study is led by scientists at QIMR
Berghofer Medical Research Institute (QIMR Berghofer), and is funded by Pankind and Viatris. Pathways
data were used for this analysis under an agreement between QIMR Berghofer and The University of
Queensland.

The Pathways Study involved recruiting participants and interviewing them about their symptoms and
investigations prior to diagnosis. Pathways participants were recruited from several hospitals/clinics in
Brisbane and Melbourne. They were also referred from other pancreatic cancer studies that were recruiting
patients from a larger number of hospitals, and via the Queensland Cancer Register. The Pathways study
also ran media and social media campaigns, and patients could contact the study directly.

VCCC Data Connect

VCCC Data Connect is a health data resource linking primary care, hospital and clinical cancer registry
datasets from across the state of Victoria.*? Data linkage is carried out by BioGrid,**** a data connectivity
resource and research service, using GRHANITE™ software. Below we briefly describe the nature and
sources of the VCCC data that were used in our analysis.

Primary care data

Primary care data were sourced from Patron and Medicinelnsight. Patron contains data from over 130
Victorian general practices on 1.6 million patients spanning the period 1996 — 2020; it is operated by the
Department of General Practice at the University of Melbourne.*® The Medicinelnsight database includes
data from a representative sample of 8% of all general practices in Australia.*®*” VCCC Data Connect has
access to a subset of the Medicinelnsight database; this subset contains data from 92 general practices
located in Victoria for 1.4 million patients, spanning the period 2007 —2021.

Hospital data

Hospital data were obtained from the Victorian Admitted Episodes Dataset (VAED)*® for patients who were
admitted to the following hospitals in Melbourne between 2006 —2021: Royal Melbourne Hospital, Austin
Health, Northern Health and Western Health. VAED contains comprehensive demographic, clinical and
administrative data for admitted episodes of hospital care. Patient diagnoses are coded using ICD-10
(International Classification of Diseases, 10th revision).

Clinical pancreatic cancer registry data

The PURPLE (Pancreatic cancer: Understanding Routine Practice and Lifting End results) translational
registry*® is a hospital clinical cancer registry for pancreatic cancer patients. It contains clinician-recorded
data from patients diagnosed or treated with pancreatic cancer between 2006 and 2023 at 27 participating
hospitals across Australia, New Zealand and Singapore. For this study a subset of PURPLE was used that
included patients who attended one of 8 hospitals in Victoria. This subset contains data on 2,303 pancreatic
cancer patients, including information relating to their cancer diagnosis, treatment, and outcomes.
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Participants in the VCCC Data Connect dataset were included in the current analyses if they: (1) were aged
18 years and over; (2) had a diagnosis of pancreatic cancer recorded in the VAED or PURPLE datasets
between 2006-2023 and the date of diagnosis was known; (3) had linkage to either the Medicinelnsight or
Patron primary care databases; and (4) had at least one GP encounter in a linked GP practice in the year
prior to diagnosis.

1.1.15 Ascertaining symptoms
Pathways

Symptoms

Participants were interviewed over the phone or via zoom, during which participants described their
diagnostic journey, including any signs and symptoms experienced. Interviews were recorded. Some data
were collected during the interview. Additional data were extracted from listening to a recording of the
interview.

Participants were specifically prompted to recall whether they experienced symptoms typically associated
with pancreatic cancer; participants were not explicitly asked about symptoms associated with cancers
other than pancreatic cancer (e.g., haemoptysis, nocturia, breast lump).

VCCC

For each eligible patient, data were extracted from PURPLE and VAED on the date of cancer diagnosis.
Linked primary care data were extracted on patient demographics (age and sex), smoking status, GP
encounters pre-diagnosis (date and reason), GP blood test results (date, test type and result), GP-recorded
diagnoses (date and diagnosis), and family history of pancreatic cancer.

The Australian primary care datasets from Patron and Medicinelnsight contain a combination of coded and
free-text data. GPs will generally record one or more reasons for each GP encounter, which is made
available for research purposes. Further detailed free-text information recorded during the GP consultation
is not available to researchers. Free-text data predominates in the Australian primary care datasets.
Numerical pathology result data are electronically transmitted into the GP record from laboratories and
coded in the datasets..

1.1.16 Implementing the decision support tools

The implementation of the decision support tools in the Pathways and VCCC datasets followed the steps
described below.

To evaluate the QPaC Tool and the RAT for pancreatic cancer, we classified each participant as being in tier
1 (urgent investigation), tier 2 (trial of management / rule out other conditions), or ‘missed’ (i.e., in neither
tier 1 nor tier 2) . The classifications for tier 1 and tier 2 are shown in Appendix 3 Table 1. The criteria for
the RAT for pancreatic cancer were chosen on the basis of PPVs; tier 1 corresponds to a PPV >5%, and tier
2 corresponds to a 1% < PPV <5%. When applying the QPaC Tool to the Pathways dataset, biliary-type pain
was not included as a tier 2 criterion because it was not ascertained. Similarly, since the VCCC dataset did
not include unstable diabetes and alcohol consumption; these were not taken into account when applying
the QPaC Tool to the VCCC dataset.
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Appendix 3 Table 1: Criteria used to classify participants as being in tier 1 or tier 2, according to the
QPaC Tool and the RAT for pancreatic cancer.

- QPaC Tool RAT for pancreatic cancer

Tier1 (1) severe epigastric pain jaundice

(2) jaundice

(3) steatorrhoea

(4) weight loss, PLUS any of: (a) upper back pain; (b)
non-specific abdominal pain; (c) nausea; (d) changed
bowel habits

(5) new-onset or pre-existing but newly unstable
diabetes mellitus, PLUS any of: (a) family history of
pancreatic cancer; (b) personal history of chronic
pancreatitis; (c) upper back pain; (d) non-specific
abdominal pain.

Tier2 (1) Biliary-type pain weight loss, PLUS any of: (a) back pain
(2) new-onset diabetes mellitus and aged >40 years, (any location); (b) new-onset diabetes
PLUS either of: (a) history of daily smoking in the 10 mellitus; (c) changed bowel habits; (d)
years prior to first presentation; or (b) history of nausea / vomiting; (e) non-specific
heavy drinking abdominal pain.

(3) newly unstable diabetes mellitus and aged >40 years

(4) nausea, PLUS at least one of the following risk
factors: (a) family history of pancreatic cancer; (b)
personal history of chronic pancreatitis; (c) history of
daily smoking in the 10 years prior to first
presentation; (d) history of heavy drinking; PLUS at
least one of the following symptoms: (a) upper back
pain; (b) non-specific abdominal pain

(5) anorexia / change in dietary preferences, PLUS any
of: (a) upper back pain; (b) non-specific abdominal
pain; (c) family history of pancreatic cancer.

The QCancer® risk equations (available from http://svn.clinrisk.co.uk/opensource/qcancer) were
translated into the SAS language (SAS Version 9.4), and used to estimate probabilities of undiagnosed
cancers for each participant based on the participant’s characteristics and symptoms. A participant was
flagged for a particular cancer type if the QCancer® tool estimated that their probability of having that
cancer was >2%; if the probability was <2% we classified the participant as being ‘missed’.

7.3 Results
1.1.17 Participants

Pathways: A total of 154 participants were included in the assessment of the QPaC Tool and the RAT for
pancreatic cancer. The evaluation of QCancer® was restricted to 112 participants, after excluding 42
participants (35 with jaundice; 7 with unknown body mass index). Fifty-four percent of participants were
men and 32% were 70 years or older at diagnosis of pancreatic cancer.

VCCC: A total of 340 participants were included in the assessment of the QPaC Tool and the RAT for
pancreatic cancer. The evaluation of QCancer® was restricted to 272 participants who did not have jaundice
and met the age restrictions. Fifty-six percent of VCCC participants were men and 50% were aged 70 years
or more.

1.1.18 Presenting signs, symptoms, and diseases

The prevalence of symptoms was higher in the Pathways dataset than in the VCCC dataset (
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Appendix 3 Table 2), most likely due to the difference in the way in which the symptoms were ascertained
in the two datasets. Pain symptoms occurred frequently, along with gastrointestinal symptoms such as
bloating and changed bowel habits. Jaundice occurred in 23% of Pathways participants and 17% of VCCC
patients, and new-onset diabetes in 5% and 4% respectively.

Appendix 3 Table 2: Prevalence of signs, symptoms and diseases for Pathways and VCCC datasets; overall
and stratified data by gender.

Pathwaysa vceeb
Women Men Women
(n=72) (N= 340) (n=190) (n=150)

Symptoms
Mild epigastric pain 39(25.3) 18(22.0) 21(29.2)
Any back pain 35(22.7) 13(15.9) 22(30.6) = 26(7.6) 14 (7.4) 12 (8.0)
Non-specific abdominal pain 32(20.8) 18(22.0) 14(19.4) 41(12.1) 19(10.0) 22 (14.7)
Changed bowel habits 27 (17.5) 15(18.3) 12(16.7) @ 24(7.1) 18 (9.5) 6 (4.0)
Weight loss 26 (16.9) 16(19.5) 10(13.9) 6(1.8) 3(1.6) 3(2.0)
Malaise 25(16.2) 13(15.9) 12(16.7)
Indigestion / pain after eating 22 (14.3) 11(13.4) 11(15.3) 37(10.9)  24(12.6) 13(8.7)
Nausea 21(13.6) 9(11.00 12(16.7) @ 11(3.2) 5(2.6) 6 (4.0)
Bloating / abdominal distension 20(13.0) 10(12.2) 10(13.9) 8(2.4) 4(2.1) 4(2.7)
Severe epigastric pain 19(12.3) 12(14.6) 7 (9.7)
Anorexia / loss of appetite 16 (10.4) 10(12.2) 6 (8.3) 2 (0.6) 1(0.5) 1(0.7)
Change in dietary preferences 14 (9.1) 7 (8.5) 7 (9.7)
Pancreatitis 12 (7.8) 6(7.3) 6 (8.3) 17 (5.0) 13 (6.8) 4(2.7)
Steatorrhoea 11(7.1) 4 (4.9) 7 (9.7) 0 0 0
Abdominal discomfort 10 (6.5) 5(6.1) 5(6.9)
Upper back pain 10 (6.5) 1(1.2) 9(12.5) 0 0 0
Fatigue 9 (5.8) 4 (4.9) 5(6.9) 7(2.1) 4(2.1) 3(2.0)
Vomiting 7 (4.5) 5(6.1) 2 (2.8) 5(1.5) 3 (1.6) 2(1.3)
Constipation 16 (4.7) 12 (6.3) 4(2.7)
Epigastric pain 13 (3.8) 4(2.1) 9 (6.0)
Diarrhoea 7(2.1) 6(3.2) 1(0.7)
Lower back pain 5(1.5) 2(1.1) 3(2.0)
Dysphagia 3(0.9) 3 (1.6) 0
Biliary pain 1(0.3) 0 1(0.7)
Signs
Jaundice ¢ 35(22.7) 19(23.2) 16(22.2) b56(16.5) 36(18.9) 20(13.3)
Newly unstable diabetes 16 (10.4) 8(9.8) 8(11.1)
Gl bleed 3(0.9) 1(0.5) 2(0.7)
Diseases
New-onset diabetes 8(5.2) 3(3.7) 5(6.9) 14 (4.1) 10 (5.3) 4(2.7)

2 Prevalence at first presentation

b Prevalence in the 12 months prior to diagnosis with pancreatic cancer

¢ In the Pathways dataset n=12 participants did not specifically report jaundice; of these, n=2 reported both pruritis and dark
urine, n=4 reported pruritis (but not dark urine), and n=6 reported dark urine (but not pruritis).

1.1.19 Evaluation of decision support tools

The QPaC Tool was more sensitive than the RAT (Appendix 3 Table 3) for both Pathways and VCCC datasets.
In the Pathways data the QPaC Tool missed 47% of participants and the RAT missed 70%. In the VCCC data
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the QPaC Tool and RAT missed 78% and 83% respectively. The higher sensitivity of the QPaC Tool was due
primarily to the inclusion of severe epigastric pain and newly unstable diabetes in the classification criteria.
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40%

30%

20%

1l I
NN N

QPaC RAT QPaC RAT QPaC RAT QPaC RAT QPaC RAT QPaC RAT

Tier 1 Tier 2 Missed Tier 1 Tier 2 Missed

Pathways VCCC

Appendix 3 Figure 1: Classification of participants in the Pathways and VCCC datasets according
to the QPaC Tool and the RAT for pancreatic cancer.

In the Pathways data, of participants flagged by either the QPaC Tool or RAT, 49% were flagged by both,
6% by the RAT only, and 45% flagged by the QPaC Tool only (Appendix 3 Figure 1). Of the patients flagged
by either the QPaC Tool or the RAT, 77% were flagged by both tools and 23% by the QPaC Tool only
(Appendix 3 Figure 2).

QPaC RAT QraC RAT

count count

(0%) 30

20
10

Appendix 3 Figure 1: Pathways data - Appendix 3 Figure 2: VCCC data -
overlap between QPaC Tool and RAT overlap between QPaC Tool and RAT

Among all Pathways participants included in the evaluation of QCancer® (i.e., those without jaundice, and
with known body mass index), 21% had at least one cancer type flagged (31% of men, 11% of women)
(Appendix 3, Table 3). Among men, the specific cancer type most frequently flagged was colorectal cancer
(17%); in women, the most commonly flagged cancer was ovarian cancer (9%). Six percent of participants
(12% of men; 0% of women) were flagged for pancreatic cancer (i.e., 94% were missed). In the same cohort
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of participants (i.e., those without jaundice or missing BMI), the QPaC Tool and the RAT for pancreatic
cancer missed 59% and 89%, respectively. In the VCCC data only 6 (2.2%) were flagged as having a
pancreatic cancer risk >2% (Appendix 3 Table 3).

Appendix 3 Table 3: Performance of the tools in the Pathways and VCCC datasets.

Pathways VCCC
N=154 N=340

| Tierl | Tier2 | Missed | Tierl | Tier2 |

All participants

QPaC Tool 67 (43.5) 14(9.1) 73 (47.4) 70 (20.6) 5(1.5) 265 (77.9)
RAT for pancreatic cancer 35(22.7) 12(7.8) 107 (69.5) 56 (16.5) 2 (0.6) 282 (82.9)
Men N=82
QPaC Tool 39 (47.6) 9(11.0) 34 (41.5)
RAT for pancreatic cancer 19 (23.2) 7 (8.5) 56 (68.3)
Women N=72
QPaC Tool 28 (38.9) 5 (6.9) 39 (54.2)

RAT for pancreatic cancer 16 (22.2) 5(6.9) 51 (70.8)
Restricted to participants in QCancer analyses (jaundice removed)

Pathways (N=112) VCCC (N=272)

All participants Tier 1 Tier 2 Missed Flagged Missed

QPaC Tool 32 (28.6) 14 66 (58.9) 19 (7.0) 253 (93.0)
(12.5)

RAT for pancreatic cancer 0 (0) 12 100 (89.3) 2 (0.7) 270 (99.3)
(10.7)

QCancer® 7(6.3)° 105 (93.8) 6(2.2)° 266 (97.8)

Men N=59

QPaC Tool 20 (33.9) 9(15.3) 30(50.8)

RAT for pancreatic cancer 0 (0) 7 (11.9) 52(88.1)

QCancer® 7 (11.9) 52 (88.1)

Women N=53

QPaC Tool 12 (22.6) 5(9.4) 36 (67.9)

RAT 0 (0) 5(9.4) 48 (90.6)

QCancer® 0(0)® 53 (100.0)

2 The number (percentage) of participants with an estimated probability of undiagnosed pancreatic cancer >2%.

Symptoms in patients not identified by the tools

Among patients not identified by the QPaC Tool and RAT, the most commonly reported symptoms related
to abdominal and pack pain, with other gastrointestinal symptoms also presenting frequently (Appendix 3
Table 4).
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Appendix 3 Table 4: Symptoms in patients not identified by the QPaC Tool and RAT.

veec

QPaC RAT QPaC RAT
(N=73) (N=107) (N=265) (N=282)

Symptoms
Severe epigastric pain 0(0.0) 16 (15.0) NA 10 (3.5)
Weight loss 11 (15.1) 7 (6.5) 4(1.5) 4 (1.4)
Any back pain 23 (31.5) 27 (25.2) 18 (6.8) 21 (7.4)
Indigestion / pain after eating 16 (21.9) 20 (18.7) 28 (10.6) 32 (11.3)
Steatorrhoea 0(0.0) 3(2.8)
Fatigue 4 (5.5) 3(2.8) 5(1.9) 6(2.1)
Nausea 7(9.6) 13 (12.1) 5(1.9) 6(2.1)
Upper back pain 5(6.8) 10 (9.3)
Non-specific abdominal pain 18 (24.7) 24 (22.4) 20 (7.5) 32 (11.3)
Bloating / abdominal distension 11 (15.1) 18 (16.8) 7 (2.6) 8(2.8)
Change in dietary preferences 3(4.1) 6 (5.6)
Anorexia / loss of appetite 7 (9.6) 9 (8.4) 1(0.4) 2 (0.7)
Vomiting 2(2.7) 4(3.7) 4 (1.5) 4 (1.4)
Abdominal discomfort 6(8.2) 8 (7.5)
Mild epigastric pain 22 (30.1) 33 (30.8)
Pancreatitis 5(6.8) 8 (7.5) 10 (3.8) 13 (4.6)
Malaise 10 (13.7) 14 (13.1)
Changed bowel habits 10 (13.7) 15 (14.0) 18 (6.8) 19 (6.7)
Constipation 12 (4.5) 13 (4.6)
Diarrhoea 5(1.9) 5(1.8)
Lower back pain 3(1.1) 4 (1.4)
Dysphagia 2 (0.8) 2 (0.7)
Signs
Newly unstable diabetes 0(0.0) 15 (14.0)
Gl bleed 3(1.1) 3(1.1)
Diseases
New-onset diabetes 3(4.1) 6 (5.6) 6 (2.3) 12 (4.3)
Risk factors
Family history of pancreatic cancer 10 (13.7) 21 (19.6)
History of daily smoking 9(12.3) 18 (16.8)
History of heavy drinking 14 (19.2) 17 (15.9)
History of chronic pancreatitis 2(2.7) 4(3.7)

Weight loss in combination with
another sign or symptom

Weight loss and any back pain 3(4.1) 0(0.0)
Weight loss and new-onset diabetes 2(2.7) 0(0.0)
Weight loss and malaise 2(2.7) 2 (1.9)
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1.1.20 Positive predictive values of symptoms and tools (VCCC data)

The PPV of the RAT was 1.5% for tier 1 (jaundice) and 0.13% for tier 2. The PPVs for the QPaC tool, at 0.56%
and 0.08% for tier 1 and tier 2, respectively. The PPV of the QCancer Tool was 0% (Appendix 3 Table 5).

Appendix 3 Table 5: PPV of symptoms and tools (VCCC data).

| RAT QPaC Tool QCancer
Total 0.00 (0.00-4.56)
Tier 1 1.5 (1.1-2.0) 0.56 (0.43-0.72)
Tier 2 0.13 (0.03-0.37) 0.08 (0.03-0.15)

7.4 Discussion

In both the Pathways and VCCC datasets the QPaC Tool had greater sensitivity than the RAT for pancreatic
cancer or the QCancer’ Tool. The QCancer® Tool had particularly low sensitivity, although this is likely to be
attributable to a large extent to the exclusion of jaundice as a symptom.

The percentage of patients with relevant symptoms was higher in the Pathways data than in the VCCC data,
resulting in a higher percentage of patients being flagged by the tools included in this analysis. This is likely
due to the fact that the primary care data used to ascertain symptoms for VCCC participants does not cover
all primary care providers in Victoria, and data were available only for those symptoms that the GP
recorded as being the primary reason for the presentation. Hence, the incidence of symptoms in the VCCC
dataset is likely to be underestimated.

Pathways participants were likely to have had better outcomes than the broader patient population, due
to the selection forces that influence participation in research studies; it is possible that the symptoms that
preceded pancreatic cancer in patients with resectable disease differ from those who are diagnosed with
later stage disease. There is also the potential for recall bias. We specifically asked patients about relevant
symptoms, and it is possible that they recalled symptoms that were not reported to their GP.

The performance of the QPaC Tool may have been underestimated due to missing data (biliary pain for
Pathways; alcohol consumption and unstable diabetes for VCCC). The missing data will have potentially
affected both tiers for VCCC but only tier 2 for Pathways. The underestimation is likely to have been more
marked for the VCCC data, since the prevalence of some symptoms may have been underestimated due to
the availability of the data in the primary care records. Conversely, symptom prevalence may have been
overestimated by Pathways participants due to recall bias.

The QCancer® risk equation models the risk of all cancer and selected other cancer types simultaneously.
Both Pathways and VCCC were missing some of the variables included in the model. Since most of these
variables were not included in the risk equation for pancreatic cancer the likely effect of this missing data
is to have reduced the predicted probability of other types of cancers, while having little effect on the
predicted probability of pancreatic cancer. However, the lack of alcohol and BMI data for VCCC may have
led to an underestimation of the probability of pancreatic cancer for some participants.

The PPVs of the QPaC Tool were lower than those of the RAT. However, it is important to note that for tier
1 the QPaC Tool specifies severe epigastric pain radiating to the back and this was not specified in the VCCC
data, possibly resulting in lower PPV related to less specific pain symptoms. The QPaC Tool attempted to
overcome the likely low specificity of some symptoms by creating a tool where GPs are advised to rule out
more common conditions in patients with less specific symptoms. The utility of the RAT may be somewhat
limited, as it relies on jaundice and weight loss to identify people with potential undiagnosed pancreatic
cancer. It could be argued that these are ‘red flag’ symptoms that would trigger investigations in the
absence of a tool. It is possible that there are other symptoms that would also have a PPV that would result
in a ‘suspicious’ flag using the RAT tool, such as severe epigastric pain, but that these were not calculated
due to the nature of the datasets underpinning the development of the RAT.
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7.5 Conclusions

The sensitivity of the tools is likely to lie somewhere between what has been estimated using the Pathways
and VCCC datasets. The QPaC Tool had the greatest sensitivity of all the tools included in this assessment,
benefiting from the inclusion of severe epigastric pain and newly unstable diabetes. It is likely, however, to
have worse specificity than the RAT for pancreatic cancer. The performance of the QCancer® tool was poor,
particularly in women. None of the tools works sufficiently well to allow for clear decision making about
whether a patient should undergo investigations of the pancreas. However, the QPaC Tool may offer the
most opportunity to highlight patients where investigations of the pancreas should be considered.
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