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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
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to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.
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applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.
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Final
Introduction

Introduction

Pancreatic cancer is the fifth leading cause of cancer death in the UK. On average, 23
people die each day from the disease. The UK has one of the worst survival rates in Europe,
with average life expectancy on diagnosis just 4—6 months and a relative survival to 1 year of
approximately 20%.

Only 3% of people survive for 5 years or longer. This figure has not improved much in over
40 years, and the more recent effects of increased surgery and use of adjuvant
chemotherapy on survival outcomes is not yet established.

Because of late diagnosis only 8% of people with pancreatic cancer have potentially curative
surgery. However, people have up to a 30% chance of surviving 5 years if their tumour can
be surgically removed and they have adjuvant chemotherapy.

The symptoms of pancreatic cancer are non-specific. One survey found that 40% of people
diagnosed with pancreatic cancer in England had visited their GP 3 or more times before the
diagnosis was made. Fifty per cent of people are diagnosed as an emergency in the A&E
system. Even after diagnosis of pancreatic cancer there is evidence from the National
Cancer Intelligence Network of wide variation in practice throughout England. There are
often delays in access to diagnosis and treatment (as highlighted in the NHS England Five
Year Forward View), and this guidelie will help to improve this.

The evidence reviewed for this guideline has highlighted the lack of useful national data on
pancreatic cancer in the UK. In many cancers, national datasets have contributed
significantly to improving outcomes of patient management. For pancreatic cancer, there has
been no comprehensive national database and therefore comparing outcomes between
pancreatic centres and pancreatic specialists has not been possible. This lack of continuous
audit may result in inappropriate variation in the standard of treatments between centres. The
Committee is of the unanimous opinion that a national database of pancreatic cancer
patients needs to be established to provide a continuous comparative audit of patient
management.
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Other versions of the guideline

NICE produces a number of versions of this guideline:

e The ‘short guideline’ lists the recommendations, context and recommendations for
research.

¢ NICE Pathways brings together all connected NICE guidance.
Schedule for updating the guideline

For the most up-to-date information about guideline reviews, please see the latest version of
the NICE guidelines manual available from the NICE website.
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Development of this guideline

What is a NICE Guideline?

NICE guidelines are recommendations for the care of individuals in specific clinical
conditions or circumstances within the NHS — from prevention and self-care through primary
and secondary care to more specialised services. We base our NICE guidelines on the best
available research evidence, with the aim of improving the quality of healthcare. We use
predetermined and systematic methods to identify and evaluate the evidence relating to
specific review questions.

NICE guidelines can:

¢ Provide recommendations for the treatment and care of people by healthcare
professionals.

e Be used to develop standards to assess the clinical practice of individual healthcare
professionals.

e Be used in the education and training of healthcare professionals.

¢ Help patients to make informed decisions.

e Improve communication between patients and healthcare professionals.

While guidelines assist the practice of healthcare professionals, they do not replace their
knowledge and skills.

We produce our guidelines using the following steps:

e The guideline topic is referred to NICE from the Department of Health.

e Stakeholders register an interest in the guideline and are consulted throughout the
development process.

e The scope is prepared by the NGA.
e The NGA establishes a committee.

e A draft guideline is produced after the committee members assess the available evidence
and makes recommendations.

e There is a consultation on the draft guideline.
e The final guideline is produced.

The NGA and NICE produce a number of versions of this guideline.

e The ‘full guideline’ contains all the recommendations, together with details of the methods
used and the underpinning evidence.

e The ‘short guideline’ lists the recommendations, context and recommendations for
research.

¢ NICE Pathways brings together all connected NICE guidance.

Remit

NICE received the remit for this guideline from the Department of Health. It commissioned
the NGA to produce the guideline and has supported the development of this guideline.

The remit for this guideline is to develop a NICE guideline on the diagnosis and management
of pancreatic cancer in adults.

ISBN 978-1-4731-2794-4
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Who developed this guideline?

A multidisciplinary committee comprising healthcare professionals and researchers as well
as lay members developed this guideline (see the list of group members and
acknowledgements).

The committee was convened by the NGA and chaired by Professor John Primrose.

The group met approximately every 6 weeks during the development of the guideline. At the
start of the guideline development process all group members declared interests including
consultancies, fee-paid work, shareholdings, fellowships and support from the healthcare
industry. At all subsequent group meetings, members declared arising conflicts of interest.

Members were either required to withdraw completely or for part of the discussion if their
declared interest presented a conflict and it was considered appropriate to do so. The details
of declared interests and the actions taken are shown in the Committee Member List in
accordance with the NICE conflict of interest policy.

Staff from the NGA provided methodological support and guidance for the development
process. The team working on the guideline included a guideline lead, a project manager,
systematic reviewers, health economists, and information scientists. They undertook
systematic searches of the literature, appraised the evidence, conducted meta-analysis and
cost-effectiveness analysis where appropriate and drafted the guideline in collaboration with
the group.

What this guideline covers

Groups that will be covered

The guideline covers the following groups.
¢ Adults (18 and over) referred to secondary care with suspected pancreatic cancer

¢ Adults (18 and over) with newly diagnosed or recurrent pancreatic ductal
adenocarcinoma.

Key clinical areas that will be covered

The following clinical areas will be covered in this guideline:

¢ Information and support needs for people with pancreatic cancer and their families and
carers

e Referring people to specialist teams

¢ Diagnosing suspected pancreatic cancer

e Staging pancreatic cancer

e Managing pancreatic cancer

¢ Follow-up of people with pancreatic cancer.

Note that guideline recommendations will normally fall within licensed indications.
Exceptionally, and only if clearly supported by evidence, the use outside a licensed indication

may be recommended. This guideline will assume that prescribers will use a drug’s summary
of product characteristics to inform decisions made with individual patients.

For further details please refer to the scope in Appendix A and review questions in Appendix
C.

ISBN 978-1-4731-2794-4
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What this guideline does not cover

Clinical areas that will not be covered

This guideline does not cover:

¢ Identifying people in primary care with suspected pancreatic cancer and referring them to
secondary care.

Relationship between the guideline and other NICE
guidance

Related NICE guidance
e Care of dying adults in the last days of life NICE Guideline NG31.

e |mproving supportive and palliative care in adults (update) NICE guideline. Publication
expected January 2018.

e Pancreatic cancer (metastatic, untreated) — liposomal cisplatin (with gemcitabine) NICE
technology appraisal. Publication date to be confirmed

e Pancreatic cancer (metastatic) - nimotuzumab (1st line) NICE technology appraisal.
Publication date to be confirmed

ISBN 978-1-4731-2794-4
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Guideline development methodology

This chapter describes the methods used to review the evidence and generate the
recommendations presented in subsequent chapters. This guidance was developed in
accordance with the methods outlined in the NICE guidelines manual 2014 (PMG 20).

Declarations of interest were recorded according to the 2014 NICE conflicts of interest policy.

Developing the review questions and outcomes

The review questions were drafted by the NGA, and refined and validated by the committee.
The questions were based on the key areas identified in the guideline scope (See Appendix
A).

A total of 17 questions were identified (See Table 3).

The review questions were based on the following frameworks:

¢ intervention reviews — using population, intervention, comparator and outcome (PICO
framework)

¢ reviews of diagnostic test accuracy — using population, diagnostic test (index tests),
reference standard and target condition

e qualitative reviews — using population, area of interest and themes of interest

These frameworks guided the literature searching process, critical appraisal and synthesis of
evidence and facilitated the development of recommendations by the committee.

Full literature searches, critical appraisals and evidence reviews were completed for all
review questions.

Table 3: Description of review questions

¢ Qualitative = What are the specific o Health Related Quality of Life
Evidence psychological support needs « Patient satisfaction
e Mixed (including information) of

Methods adults with newly diagnosed or * Efa:iliz ';t;f:e"}'rglzac';er Ml g
(including recurrer_lt pan_c_reatic cancer ) P
quantitative and their families or carers (as  * Patient reported outcomes
and appropriate) throughout the o Patient experience
qualitative ~ care pathway?
analysis)
¢ Audits

(patient
experience
survey)

6 Interventional Does referral of all people with e Survival Outcomes

suspected pancreatic cancer o proportion receiving chemotherapy
to a specialist MDT for review . .. .
o Entry into clinical trials

improve patient management _
and outcomes? ¢ Resection rates

o Post-operative mortality
o Patient Satisfaction
o Quality of Life

ISBN 978-1-4731-2794-4
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Diagnostic
5.2 Diagnostic
5.3 Diagnostic
54 Diagnostic
7 Diagnostic
10.2 Interventional

ISBN 978-1-4731-2794-4

What is the most effective
diagnostic pathway (imaging
+/-CA 19-9, biopsy (cytology
or histology)) for adults with
suspected pancreatic cancer in
secondary care who have
jaundice?

What is the most effective
diagnostic pathway (imaging
+/- CA 19-9, biopsy (cytology
or histology)) for adults with
suspected pancreatic cancer in
secondary care who do not
have jaundice but have a
pancreatic abnormality on
imaging?

In adults with a pancreatic
cyst, what is the diagnostic
pathway to identify the cyst(s)
at high risk of pancreatic
malignancy?

What is the most effective
monitoring protocol for adults
with an inherited high risk of
pancreatic cancer in
secondary care to ensure early
diagnosis?

What is the most effective
investigative pathway for
staging adults with newly
diagnosed pancreatic cancer
or a non-definitive diagnostic
result as resectable, borderline
resectable, locally advanced
and metastatic disease?

What is the most effective
surgery (type and extent) for
adults with resectable and
borderline resectable
pancreatic cancer?

19

Diagnostic Accuracy including:
o Sensitivity
o Specificity
o Positive Predictive Value
o Negative Predictive Value
o Adverse events

Diagnostic Accuracy including:
o Sensitivity
o Specificity
o Positive Predictive Value
o Negative Predictive Value
o Adverse events

Diagnostic Accuracy including:
o Sensitivity
o Specificity
o Positive Predictive Value
o Negative Predictive Value
o Adverse events
o Early diagnosis
e Survival
o Diagnostic Accuracy including:
o Sensitivity
o Specificity
o Positive Predictive Value
o Negative Predictive Value
o Adverse events of interventions
e HRQoL
o Diagnostic test accuracy data
(diagnostic accuracy, sensitivity,
specificity, positive predictive
value, negative predictive value) for
the following outcomes:

e Precise Staging

o N Staging

o M Staging

¢ Resectability

e Vascular invasion
e Adverse events

e Local Recurrence
o Distant Recurrence
e Overall Survival

o Post-operative death (30 day/90
day)

o Treatment related morbidity
o Treatment related mortality
e Lymph node harvest
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o Health Related Quality of Life
o Patient experience

¢ PROMS
10.1 Interventional Is neoadjuvant therapy for e Response to neoadjuvant
adults with resectable and treatment pre-surgery
borderline resectable ¢ Disease-free interval

pancreatic adenocarcinoma an

effective treatment? * Relapse-free survival

e Overall Survival

* Resection rate

e Time from initiating treatment to
Surgery

e Adverse Events

¢ Health Related Quality of Life

o Patient experience

e PROMS

10.3 Interventional What is the most effective e Disease-free interval
adjuvant therapy  Relapse-free survival
(EIEMECERY, e Overall Survival
chemoradiotherapy, biological
therapy, immunotherapy, * Adverse Events
combinations of therapies) for e Health Related Quality of Life
adults who have Undergone o Patient experience

surgical re_sectlon of pancreatic o PROMS
adenocarcinoma?

11.2 Interventional What is the most effective o Objective Response
treatment (chemotherapy, (CR/PR/PD/SD/)
chemoradiotherapy, o Resection rate

radiotherapy, combinations of . .
chemotherapy and ° P_rogressmn Free Survival (local,
chemoradiotherapy, biological distant) _

therapies, immunotherapy or ~ ® Overall Survival

other local therapies) for adults e Adverse Events

with newly diagnosed or « Health Related Quality of Life
recurrent unresectable locally | pain control

advanced non-metastatic

pancreatic cancer? * Patient experience
¢ PROMS
8.2 Interventional What is the role of ¢ Reduction in opioid medication
interventional techniques « Pain Relief/ improved analgesia
(including sympathectomy or (pain scores)

neurolytic techniques) in the

management of pain in adults e Duration of effect/ duration of relief

with newly diagnosed or * Adverse Events (Diarrhoea,
recurrent pancreatic ductal reduction in Opioid induced side
adenocarcinoma? effects)

o Health Related Quality of Life
(functional domains)

o Patient experience
e PROMS
e Overall survival
111 Interventional What are the most effective o Response rate
interventions (excluding e Progression Free Survival

ISBN 978-1-4731-2794-4
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relevant NICE TAs) for adults
with newly diagnosed or
recurrent metastatic pancreatic
cancer (chemotherapy,
surgery, radiotherapy)?

9.2

9.1

8.3

10.4

Interventional

Interventional

Interventional

Interventional

ISBN 978-1-4731-2794-4

What is the optimal treatment
of adults with newly diagnosed
or recurrent resectable
pancreatic cancer, borderline
resectable pancreatic cancer
and unresectable/metastatic
pancreatic cancer who have
duodenal obstruction?

What is the optimal treatment
of biliary obstruction in adults
with newly diagnosed or

recurrent pancreatic cancer?

What nutritional interventions
(e.g. pancreatic enzyme
replacement therapy, oral
nutritional supplements,
dietary manipulation, omega 3
fatty acids) are effective for
patients with newly diagnosed
or recurrent pancreatic
cancer?

What is the optimal follow-up
protocol for people with
resected pancreatic
adenocarcinoma?

21

e Overall Survival

o Adverse Events

o Health Related Quality of Life
o Patient experience and PROMs
e Symptom control

o Relief of obstruction

e Change in symptoms

o Nutritional status

o Adverse events

e Overall Survival

o Health Related Quality of Life
o Patient experience

¢ PROMS

¢ Relief of obstruction

o Relief of symptoms

o Treatment-related mortality

o Treatment related morbidity

o Treatment-related complications
e Overall Survival

¢ Time to definitive treatment

o Health Related Quality of Life

o Patient experience

o PROMS

o Overall Survival

o Treatment related morbidity
o Health Related Quality of Life
e Symptom control

o Nutritional status (weight, BMI, lean
body mass, strength test/ muscle
function, sarcopenia, percentage
weight change)

e Adverse events
o Patient experience
e recurrence

o tolerance to treatment (as in
chemo/ surgery)

o Ability to carry out normal activities

e Survival
e Time to detection of recurrence

e Proportion of asymptomatic
recurrence (imaging)

e Fitness for further intervention
e HRQL
o Adverse events

o Risk of increased radiation
(following repeated imaging)

e PROMS
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o Patient acceptability / patient
choice

Searching for evidence

Systematic literature searches were undertaken to identify all published clinical evidence
relevant to the review questions.

Databases were searched using relevant medical subject headings, free-text terms and
study type filters where appropriate. Studies published in languages other than English were
not reviewed. Where possible, searches were restricted to retrieve only articles published in
English. All searches were conducted in MEDLINE, Embase and The Cochrane Library, with
some additional database searching in AMED, PsycINFO and Web of Science Core
Collection for certain topic areas. The following searches were updated in April 2017.

¢ Diagnosing suspected pancreatic cancer

e Staging pancreatic cancer

e Managing pancreatic cancer

¢ Follow-up of people with pancreatic cancer.

The following searches were run in June 2016 and October 2016 respectively
¢ Information and support needs of pancreatic cancer patients
¢ Referral of pancreatic cancer patients to a specialist MDT

The decision not to re-run these two topics was based on the limited evidence identified for
these two topics and the likelihood that there wouldn’t be evidence identified in a re-run. The
committee were asked to keep abreast of the literature in these areas.

We prioritised the list below for re-runs based on the following criteria:

e Topics with significant evidence movement where it is likely that new evidence will have
been published

e Topics where HE modelling work had been conducted

Any studies added to the databases after the search dates (even those published prior to the
search dates) were not included unless specifically stated in the text.

Search strategies were quality assured by cross-checking reference lists of highly relevant
papers, analysing search strategies in other systematic reviews and asking the group
members to highlight any additional studies. The questions, the study types applied, the
databases searched and the years covered can be found in Appendix D.

The titles and abstracts of records retrieved by the searches were inspected for relevance,
with potentially significant publications obtained in full text. These were assessed against the
inclusion criteria.

During the scoping stage, a search was conducted for guidelines and reports on websites of
organisations relevant to the topic. Searching for grey literature or unpublished literature was
not undertaken. Searches for electronic, ahead-of-print publications were not routinely
undertaken unless indicated by the committee. All references suggested by stakeholders at
the scoping consultation were initially considered.

ISBN 978-1-4731-2794-4
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Health economic literature search

A global search of economic evidence relating to pancreatic cancer was undertaken in
August 2015 and re-ran in April 2017. The following databases were searched:

e MEDLINE (Ovid);

e EMBASE (Ovid);

e HTA database (HTA);

¢ NHS Economic Evaluations Database (NHS EED).

Further to the database searches, the committee was contacted with a request for details of
relevant published and unpublished studies of which they may have knowledge; reference
lists of key identified studies were also reviewed for any potentially relevant studies. Finally,
the NICE website was searched for any recently published guidance relating to pancreatic
cancer that had not been already identified via the database searches.

The search strategy for existing economic evaluations combined terms capturing the target
condition (pancreatic cancer) and, for searches undertaken in MEDLINE and EMBASE,
terms to capture economic evaluations. No restrictions on language or setting were applied
to any of the searches, but a standard exclusions filter was applied (letters, animals, etc.).
Conference abstracts were considered for inclusion from 1st January 2014, as high-quality
studies reported in abstract form before 2014 were expected to have been published in a
peer-reviewed journal. Full details of the search strategies are presented in Appendix D.

The titles and abstracts of papers identified through the searches were independently
assessed for inclusion using pre-defined eligibility criteria defined in Table 4.

Table 4: Inclusion and exclusion criteria for the systematic reviews of economic
evaluations

Inclusion criteria

Economic evaluations that compare costs and health consequences of interventions (i.e. true cost-
effectiveness analyses)

Population, interventions, comparators and outcomes match those specified in the PICO

Quality of life based outcomes were used as the measure of effectiveness in at least 1 of the
analyses presented

Incremental results reported or enough information for incremental results to be derived
Conducted from the perspective of a healthcare system in an OECD country
Exclusion criteria

abstracts with insufficient methodological details for quality assessment

Non-English language papers

Once the screening of titles and abstracts was complete, full versions of the selected papers
were acquired for assessment.

The quality of evidence was assessed using the economic evaluations checklist as specified
in the NICE guidelines manual. Quality assessments of included studies and data extraction
tables are provided in Appendix J.

Reviewing and synthesising research evidence

Systematic review process
The evidence was reviewed following these steps (See Figure 1):

o Potentially relevant studies were identified for each review question from the relevant
search results by reviewing titles and abstracts. Full papers were then obtained.

ISBN 978-1-4731-2794-4
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o Full papers were reviewed against pre-specified inclusion and exclusion criteria in the
review protocols (in Appendix C).

¢ Key information was extracted on the study’s methods, according to the factors specified
in the protocols and results. These were presented in summary tables (in each review
chapter) and evidence tables (in Appendix G)

¢ Relevant studies were critically appraised using the appropriate checklist as specified in
the NICE guidelines manual (NICE 2014).

¢ Summaries of evidence were generated by outcome or study where appropriate (included
in the relevant review chapters) and were presented in committee meetings (details of
how the evidence was appraised is described in Section 4.3.5 below):

o Randomised studies: meta-analysis was carried out where appropriate and results
were reported in GRADE profiles (for intervention reviews).

o Observational studies: data were presented individually by study in GRADE profiles.

o Diagnostic studies: data were presented individually by study as measures of
diagnostic test accuracy (sensitivity and specificity, positive and negative likelihood
ratios) and were presented in modified GRADE profiles.

o Qualitative studies: each study was summarised by theme and meta-synthesis was
carried out where appropriate to identify an overarching framework of themes and
subthemes. An adapted Critical Appraisal Skills Programme Qualitative checklist
(Public Health Resource Unit England 2006) was used to present quality evaluations of
each study

For quality assurance of study identification, either whole study selections or a sample of the
study selection results were double checked by a second reviewer. Searches related to the
NMA were also double sifted.

A sample of all evidence tables, including a sample of evidence tables related to the NMA
were checked by a second reviewer. All drafts of reviews were checked by a second
reviewer. Any discrepancies were resolved by discussion between the 2 reviewers.

ISBN 978-1-4731-2794-4
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Figure 1: Step-by-step review of evidence in the guideline

mining the

!'l."i 28 l::| [0

Assessing risk of bias of
the included studies for
each outcome

Adapting and updating
any Cochrane reviews
and other published
reviews identified

Including fexcluding

studies using the full

papers, against the
criteria; then ¢ inclusion criteria given

full papers

Inclusion/exclusion criteria

The inclusion and exclusion of studies was based on the review protocols, which can be
found in Appendix C. Excluded studies by review question (with the reasons for their
exclusion) are listed in Appendix G. In addition, the committee was consulted about any
uncertainty regarding inclusion or exclusion.

Type of studies

Systematic reviews (SRs) with meta-analyses were considered the highest quality evidence
to be selected for inclusion.

For most intervention reviews in this guideline, parallel randomised controlled trials (RCTs)
were prioritised because they are considered the most robust type of study design that could
produce an unbiased estimate of the intervention effects. Crossover RCTs were appropriate
for some of the interventional questions. If there was limited evidence from RCTs,
observational studies were included.

For diagnostic reviews, cross-sectional, retrospective or prospective observational studies
were considered for inclusion. Where evidence was limited, case-control studies were also
considered for inclusion.

For qualitative reviews, studies using focus groups, or structured or semi-structured
interviews were considered for inclusion. Survey data or other types of questionnaires were
only included if they provided analysis from open-ended questions, but not if they reported
descriptive quantitative data only.

ISBN 978-1-4731-2794-4
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Literature reviews, posters, letters, editorials, comment articles, unpublished studies and
studies not in English were excluded. Conference abstracts were only considered for
inclusion in the absence of full published studies.

Data synthesis for intervention studies

Pairwise meta-analysis

Meta-analysis was conducted whenever it could be robustly performed, to combine the
results of studies for each review question using Cochrane Review Manager (RevMan5)
software.

The generic inverse variance option in RevMan5 was used where any studies reporting
solely the summary treatment effect and 95% confidence interval (95% CI) or standard error
could be included.

Fixed-effect (Mantel-Haenszel) techniques were used in the first instance to calculate risk
ratios (relative risk) for binary outcomes, such as rate of adverse events or rate of people
with symptom improvements (Mantel & Haenszel 1959).

For continuous outcomes, measures of central tendency (mean) and variation (standard
deviation) are required for meta-analysis. However, in cases where standard deviations were
not reported per intervention group, the standard error (SE) for the mean difference was
calculated from other reported statistics (p-values or 95% Cls): meta-analysis was then
undertaken for the mean difference and SE using the generic inverse variance method in
RevMan5

When the only evidence was based on studies summarising results by presenting medians
(and interquartile ranges) or only p values were given, this information was assessed in
terms of the study’s sample size and was included in the GRADE tables without calculating
the relative or absolute effects. Consequently, aspects of quality assessment, such as
imprecision of effect, could not be assessed for evidence of this type. However, the limited
reporting of this outcome was classified as a risk of bias in study limitations.

Stratified analyses were predefined for some review questions at the protocol stage when the
committee identified that these strata are different in terms of biological and clinical
characteristics and the interventions were expected to have a different effect.

Statistical heterogeneity was assessed by visually examining the forest plots (please see
Appendix H) and by considering the chi-squared test for significance at p<0.1 or an |-squared
inconsistency statistic (with an I-squared value of more than 50% indicating considerable
heterogeneity). Where considerable heterogeneity was present, predefined subgroup
analyses were performed.

Assessments of potential differences in effect between subgroups were based on the chi-
squared tests for heterogeneity statistics between subgroups. If no sensitivity analysis was
found to completely resolve statistical heterogeneity, then a random-effects (DerSimonian
and Laird) model was employed to provide a more conservative estimate of the effect —
(DerSimonian & Laird 1986).

Where data from observational studies were included, the committee decided that the results
for each outcome should be presented separately for each study and meta-analysis was not
conducted.

ISBN 978-1-4731-2794-4
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Network Meta-Analysis (NMA)

In some circumstances, the results of conventional pairwise meta-analyses of direct
evidence does not help assess which intervention is most effective. The challenge of
interpretation may arise for two main reasons:

¢ Relative treatment efficacies based on separate individual pairwise comparisons across
multiple treatments are difficult to assess.

e Direct RCT comparison between treatments of clinical interest are not available in
published literature.

To overcome these issues, NMA can be performed. The advantages of performing this type
of analysis are:

¢ It allows the synthesis of data from direct and indirect comparisons without breaking
randomisation, to produce measures of treatment effect and ranking of different
interventions. If treatment A has never been compared against treatment B head to head,
but these 2 interventions have been compared to a common comparator, then an indirect
treatment comparison can use the relative effects of the two treatments versus the
common comparator. This is also the case whenever there is a path linking two
treatments through a set of common comparators. All the randomised evidence is
considered within the same model.

e For every intervention in a connected network, a relative effect estimate (with its 95%
credible intervals (95% Crl) can be estimated versus any other intervention. These
estimates provide a useful clinical summary of the results and facilitate the formation of
recommendations based on all of the best available evidence, whilst appropriately
accounting for uncertainty. Furthermore, these estimates will be used to parameterise
treatment effectiveness in the de novo cost-effectiveness modelling.

There are 3 key assumptions behind an NMA: similarity, transitivity and consistency.

Consistency is the assumption that the direct estimates are equal to the indirect estimates
(i.e. that the relative effect of A versus C is equal to the relative effect of A versus B minus B
versus C).

Similarity across trials is the critical rationale for the consistency assumption to be valid as,
by ensuring the clinical characteristics of the trials are similar, we ensure consistency in the
data analysis.

More specifically, randomisation holds only within individual trials, not across the trials.
Therefore, if the trials differ in terms of patient characteristics, measurement and/or definition
of outcome, length of follow-up across the direct comparisons, the similarity assumption is
violated and this can bias the analysis.

Transitivity is the assumption that an intervention (A) will have the same efficacy in a study
comparing A versus B as it will in a study comparing A versus C. Another way of looking at it,
in terms of the study participants, is that we assume that it is equally likely that any patient in
the network could have been given any of the treatments in the network and would have
responded to the treatments in the same way (depending on how efficacious the treatments
are). This assumption is closely related to similarity in that if participants in a study
comparing A versus B are not the same as those in a study comparing A versus C.

As it is the case for ordinary pairwise meta-analysis, NMA may be conducted using either
fixed or random effects models. A fixed effects model typically assumes that there is no
variation in relative effects across trials for a particular pairwise comparison and any
observed differences are solely due to chance. For a random effects model, it is assumed
that the relative effects are different in each trial but that they are from a single common
distribution. The variance reflecting heterogeneity is often assumed to be constant across
trials.
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In a Bayesian analysis, for each parameter the evidence distribution is weighted by a
distribution of prior beliefs. Markov Chain Monte Carlo (MCMC) algorithm was used to
generate a sequence of samples from a joint posterior distribution of 2 or more random
variables and is particularly well adapted to sampling the treatment effects (known as
posterior distribution) of a Bayesian network. A non-informative prior distribution was used to
maximise the weighting given to the data and to generate the posterior distribution for each
log odds ratio (OR), log rate ratio or mean difference (MD) of interest in the networks. We
used the median of the distribution as our point estimate and the centiles provided the 95%
Credible Intervals (Crl).Non-informative priors were used which were normally distributed
with a mean of 0 and standard deviation of 100.

For the analyses, a series of 50,000 burn-in simulations were run to allow the posterior
distributions to convergence and then a further 100,000 simulations were run to produce the
outputs. Convergence was assessed by examining the history, autocorrelation and Brooks-
Gelman-Rubin plots.

Goodness-of-fit of the model was also estimated by using the posterior mean of the sum of
the deviance contributions for each item by calculating the residual deviance and deviance
information criteria (DIC). If the residual deviance was close to the number of unconstrained
data points (the number of trial arms in the analysis) then the model was explaining the data
at a satisfactory level. The choice of a fixed or random effects model can be made by
comparing their goodness-of-fit to the data.

Incoherence in NMA between direct and indirect evidence can be assessed in closed
treatment loops within the network. These closed treatment loops are regions within a
network where direct evidence is available on at least 3 different treatments that form a
closed “circuit” of treatment comparisons (for example A versus B, B versus C, C versus A).
If closed treatment loops existed then discrepancies between direct and indirect evidence
was assessed for each loop using node-splitting (van Valkenhoef, 2016).

The outputs of the NMA were:

e Treatment specific log HRs, log odd ratios, and MDs with their 95% Crl were generated
for every possible pairs of comparisons by combining direct and indirect evidence in each
network.

e The ranking of treatments (presented as median rank and its 95% Crl).

One of the main advantages of the Bayesian approach is that the method leads to a decision
framework that supports decision making. The Bayesian approach also allows the probability
that each intervention is best for achieving a particular outcome, as well as its ranking, to be

calculated.

We adapted a model templates for continuous and dichotomous data available from NICE
Decision Support UNIT (DSU) technical support document number 2. This model accounts
for the within-study correlation between treatment effects induced by multi-arm trials.

NMA was considered particularly important for the review question where it was used
because it allows use of indirect evidence to make comparisons between treatments that
have not been compared in head-to-head RCTs. NMA allows us to estimate relative effects
between all active treatments regardless of whether they had been compared directly in
RCTs or not. NMA also allows all treatments to be compared to a single comparator, which is
useful for health economic analysis that takes a fully incremental approach to determine the
most cost-effective treatment out of all treatments under consideration. The primary
motivation behind NMA for the chosen review question was that health economic analysis
was prioritised for this review question.
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Data synthesis for diagnostic test accuracy and staging reviews
Data and outcomes

There are a number of diagnostic test accuracy measures. Sensitivity, specificity, positive
and negative predictive values were used as outcomes for diagnostic reviews in this
guideline. These diagnostic accuracy parameters (with 95% CI) were obtained from the
studies or calculated by the technical team using data from the studies.

Sensitivity and specificity are measures of the ability of a test to correctly classify a person as
having a condition or not having a condition. When Sensitivity is high, a negative test result
rules out the target condition; when Specificity is high, a positive test result rules in the target
condition. An ideal test would be both highly sensitive and highly specific, but this is
frequently not possible and typically there is a trade-off in accuracy between the two.

The following definitions were used when summarising the levels of sensitivity or specificity
for the committee:

e High: 90% and above
e Moderate: 75% to 89%
e Low: 74% or below

Predictive values are measures of the proportion of true cases relative to the total number of
diagnosed cases: a positive predictive value is the probability that the target condition is
present given a positive test result, whilst a negative predictive value is the probability that
the target condition is not present given a negative test result.

Since predictive values are dependent on the prevalence of the target condition in the
sample used, likelihood ratios were calculated from the sensitivity and specificity of the
relevant studies (or the pooled sensitivity and specificity if a meta-analysis was possible) and
used when presenting the evidence to the committee. Positive and negative likelihood ratios
are measures of the association between a test result and the target condition. A positive
likelihood ratio greater than 1 indicates how much more likely a person with the target
condition is to have a positive test compared to a person without the target condition; a
negative likelihood ratio less than 1 indicates how much less likely a person with the target
condition is to have a negative test compared to a person without the target condition.

The following definitions were used when summarising the likelihood ratios for the
committee:

e Very useful test: LR+ higher than 10; LR- lower than 0.1

o Moderately useful test: LR+ 5 to 10; LR- 0.1 t0 0.2

¢ Not a useful test: LR+ lower than 5; LR- higher than 0.2

Table 5: ‘2 x 2’ table for calculation of diagnostic accuracy parameters
Reference standard Reference standard

positive negative Total
Index test result True positive (TP) False positive (FP) TP+FP
positive (Total number of

subjects with positive
result in screening

tool)
Index test result False negative (FN) True negative (TN) FN+TN
negative (Total number of

subjects with negative
results in screening
tool)
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Reference standard Reference standard

positive negative Total

Total TP+FN FP+TN TP+FP+FN+Tn=N
(Total number of (Total number of (Total number of
subjects with subjects without subjects in study)
diagnosis) diagnosis)

Note:

Sensitivity=TP/(TP+FN)

Specificity=TN/(TN+FP)

Positive predictive value=TP/(TP+FP)

Negative predictive value=TN/(FN+TN)

Positive likelihood ratio=sensitivity/(1-specificity)
Negative likelihood ratio=(1-sensitivity)/specificity

16.3.3.2.2 Diagnostic meta-analysis
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When data from 4 or more studies were available, a diagnostic meta-analysis was carried
out. To show the differences between study results, pairs of sensitivity and specificity were
plotted for each study on a receiver operating characteristics (ROC) curve in RevMan5 (for
plots please see Appendix H. Study results were pooled using the bivariate method for the
direct estimation of summary sensitivity and specificity using a random effects approach (in
STATA® or R® software). Using the output from Stata® or R®, we constructed and plotted
confidence and prediction regions and, where appropriate ROC curves. The advantage of
this approach is that it produces summary estimates of sensitivity and specificity that account
for the correlation between the 2 measures (sensitivity and specificity). Other advantages of
this method have been described elsewhere (Reitsma et al. 2005; Van Houwelingen et al.
1993; Van Houwelingen et al. 2002). In cases where many cell counts were 0, 1 was added
to that cell and 1 subtracted from the cell with the highest count to ensure the model was
able to run whilst not significantly distorting the results. Likelihood ratios were calculated from
either the sensitivity and specificity estimates or the raw diagnostic test accuracy data. The
related 95% Cls were calculated using the log method (Altman et al. 2013); when there were
zero true positives or false positives, 0.5 was added to all cells to enable calculation of the
positive likelihood ratio and related 95% confidence intervals.

This model also assesses the variability by incorporating the precision by which sensitivity
and specificity have been measured in each study. A 95% confidence and prediction ellipse
is shown in the graph that indicates the confidence and prediction region around the pooled
sensitivity or specificity point estimate a summary ROC curve is also presented. From the
STATA® or R® output we report the summary estimate of sensitivity and specificity (plus
their 95% confidence intervals) as well as between study variation measured as logit
sensitivity and specificity as well as correlations between the 2 measures of variation.

Data synthesis for qualitative reviews

Where possible, a meta-synthesis was conducted to combine qualitative study results. The
main aim of the synthesis of qualitative data was to produce a description of the topics that
may influence the experience of person with pancreatic cancer, those people important to
them and healthcare professionals involved in their care, rather than build new theories or
reconceptualise the topic under review. Whenever studies identified a qualitative theme, this
was extracted and the main characteristics were summarised. The methodologies in the
majority of studies employed some form of questionnaire or interview to assess patient
opinion and experience. In most cases, these were pre-existing, validated tools designed for
the purpose of the study. Limitations of each study were assessed using a modified CASP
Qualitative checklist
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Appraising the quality of the evidence by outcomes

GRADE methodology

For intervention reviews, the evidence for outcomes from the included RCTs and
observational studies were evaluated and presented using GRADE, which was developed by
the international GRADE working group (Schinemann et al. 2013). Modified GRADE
assessments were also carried out for accuracy measures in diagnostic reviews. For the
appraisal of the quality of the evidence from qualitative reviews an adapted Critical Appraisal
Skills Programme (CASP) Qualitative checklist was used (NICE 2015; Public Health
Resource Unit England 2006).

The software developed by the GRADE working group (GRADEpro) was used to assess the
quality of each outcome, taking into account individual study quality factors and the meta-
analysis results. The clinical/economic evidence profile tables include details of the quality
assessment and pooled outcome data, where appropriate, an absolute measure of
intervention effect and the summary of quality of evidence for that outcome. In this table, the
columns for intervention and control indicate summary measures of effect and measures of
dispersion (such as mean and standard deviation or median and interquartile range) for
continuous outcomes and frequency of events (n/N: the sum across studies of the number of
patients with events divided by sum of the number of completers) for binary outcomes.
Reporting or publication bias was only taken into consideration in the quality assessment and
included in the clinical evidence profile tables if it was apparent.

The selection of outcomes for each review question was decided when each review protocol
was discussed with the committee. However, given the nature of most of the review
questions included in this guideline (driven by short- or long-term outcomes), the
categorisation of outcomes as critical and important did not follow the standard GRADE
approach. The outcomes selected for a review question were critical for decision-making in a
specific context.

The evidence for each outcome in interventional reviews was examined separately for the
quality elements listed and defined in Table 6.

Table 6: Description of quality elements in GRADE for intervention studies
Quality element Description

Risk of bias (study Limitations in the study design and implementation may bias the

limitations) estimates of the treatment effect. High risk of bias for the majority of the
evidence decreases confidence in the estimate of the effect.

Inconsistency Inconsistency refers to an unexplained heterogeneity of results or
findings.

Indirectness Indirectness refers to differences in study population, intervention,

comparator and outcomes between the available evidence and the
review question, or recommendation made, such that the effect estimate
is changed. This is also related to applicability or generalisability of
findings.

Imprecision Results are imprecise when studies include relatively few patients and
few events and thus have wide confidence intervals around the estimate
of the effect. Imprecision results if the confidence interval includes the
clinically important threshold. For qualitative research this can relate to
the sufficiency of data within each theme.

Publication bias Publication bias is a systematic underestimate or an overestimate of the
underlying beneficial or harmful effect due to the selective publication of
studies.

The GRADE toolbox is designed only for RCTs and observational studies. For diagnostic test
accuracy and staging reviews, the QUADAS-2 checklist risk of bias and applicability items
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were used for evaluating the risk of bias and indirectness, respectively, of the studies. The
quality assessment of inconsistency and imprecision were adapted as detailed below in
Sections 4.3.4.4 and 4.3.4.6.

Table 7: Description of the elements in GRADE and how they are used to assess the
quality for diagnostic accuracy reviews

Quality element Description
Risk of bias Limitations in the study design and implementation may bias the
(‘Study limitations’) estimates of the diagnostic accuracy. High risk of bias for the majority of

the evidence decreases confidence in the estimate of the effect.
Diagnostic accuracy studies are not usually randomised and therefore
would not be downgraded for study design from the outset and start as
high level evidence. Evaluated using QUADAS-2 risk of bias items.

Inconsistency Inconsistency refers to unexplained heterogeneity of test accuracy
measures such as sensitivity and specificity between studies.
Indirectness Indirectness refers to differences in study population, differences in

index tests across studies, reference standards and outcomes between
the available evidence and the review question. Evaluated using
QUADAS-2 applicability items.

Imprecision Results are considered not imprecise, seriously imprecise, or very
seriously imprecise according to how wide the confidence intervals of
the primary measure of sensitivity were.

The main criteria considered in the rating of these elements are discussed below (see
section 4.3.4.1). Footnotes were used to describe reasons for grading a quality element as
having serious or very serious problems. The ratings for each component were summed to
obtain an overall assessment for each outcome.

The main criteria considered in the rating of these elements are discussed below. Footnotes
beneath GRADE tables were used to describe reasons for grading a quality element as
having serious or very serious limitations. The ratings for each component were summed to
obtain an overall assessment for each outcome (See Table 10).

Grading the quality of clinical evidence

After results were pooled using data synthesis methods, the overall quality of evidence for
each outcome was considered. The following procedure was adopted when using the
GRADE approach:

¢ An initial quality rating was assigned, based on the study design. RCTs start as ‘High’ in
intervention reviews and observational studies as ‘Low’. In diagnostic and qualitative
reviews, evidence from non-randomised studies start as ‘High’.

e The rating was then downgraded for the specified criteria: risk of bias (study limitations);
inconsistency; indirectness; imprecision; and publication bias. These criteria are detailed
below. Evidence from observational studies (which had not previously been downgraded)
was upgraded if there was a large magnitude of effect or a dose-response gradient, and if
all plausible confounding would reduce a demonstrated effect, or suggest a spurious
effect when results showed no effect.

Each quality element considered to have ‘serious’ or ‘very serious’ issues was rated down by
1 or 2 points respectively. Value based judgements for relevant interpretation of the levels of
quality elements were informed by discussion with the committee for each review to balance
consistency of approach across the guideline and clinical relevance within each review (see
Table 8). The downgraded/upgraded ratings were then summed and the overall quality rating
was revised, taking into account the relative contributions from the individual studies within a
meta-analyses, where performed. For example, RCTs start as high and the overall quality

ISBN 978-1-4731-2794-4
32



O~NOO AP W N-=-

[(e]

10

11

12
13

14

15

16
17

18
19
20
21

22
23
24

6.3.4.3

Final
Guideline development methodology

becomes moderate, low or very low if 1, 2 or 3 points are deducted respectively. The reasons
or criteria used for downgrading were specified in the footnotes.

For qualitative reviews, each quality element considered to have ‘minor or ‘serious’
limitations was rated down by 1 or 2 points respectively. A quality assessment of ‘Unclear’
was added to the list of possible GRADE-CERQual levels. Together with the committee, it
was decided that in qualitative reviews 1 ‘Unclear’ rating did not mean an automatic
downgrade of the evidence for this theme. However, 2 ‘Unclear’ ratings were downgraded by
1. Footnotes were not used for the CERQual tables (See Table 9).

Table 8: Levels of quality elements in GRADE for intervention and diagnostic reviews

None There are no serious issues with the evidence.
Serious The issues are serious enough to downgrade the outcome evidence by 1 level.
Very serious The issues are serious enough to downgrade the outcome evidence by 2 levels.

Table 9: Levels of quality elements in GRADE for qualitative reviews

No limitations There are no serious issues with the evidence.

Minor limitations  The issues are serious enough to downgrade the outcome evidence by 1 level.
Serious The issues are serious enough to downgrade the outcome evidence by 2 levels.
limitations

Unclear There is no enough information available to assess the domain.

Table 10: Overall quality of outcome evidence in GRADE

High Further research is very unlikely to change our confidence in the estimate of
effect.

Moderate Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on our confidence in

the estimate of effect and is likely to change the estimate.
Very low Any estimate of effect is very uncertain.

The details of the criteria used for each of the main quality elements are discussed further in
Sections 4.3.5.2.1 to0 4.3.5.3.4 below.

Risk of bias / methodological limitations

Intervention studies

For intervention studies, the Cochrane Risk of Bias tool was used for randomised control
trials (Higgins & Green 2011; NICE 2015).

Bias can be defined as anything that causes a consistent deviation from the truth. Bias can
be perceived as a systematic error. The risk of bias for a given study and outcome is
associated with the risk of over or underestimation of the true effect. Sources of bias in
randomised controlled trials are listed in Table 11).

A study with a poor methodological design does not automatically imply high risk of bias; the
bias is considered individually for each outcome and it is assessed whether this poor design
will impact on the estimation of the intervention effect.
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Table 11: Summary of Cochrane risk of bias tool

Allocation Those enrolling patients are aware of the group to which the next enrolled

concealment patient will be allocated (this is a major problem in ‘pseudo’ or ‘quasi’
randomised trials with allocation by, for example, day of week, birth date, chart
number).

Lack of blinding Patient, caregivers, those recording outcomes, those adjudicating outcomes or
data analysts are aware of the arm to which patients are allocated.

Incomplete Missing data not accounted for and failure of the investigators to adhere to the

accounting of intention to treat principle when indicated.

patients and
outcome events

Selective Reporting of some outcomes and not others on the basis of the results.
outcome reporting

Other risks of bias For example:

o stopping early for benefit observed in randomised trials, in particular in the
absence of adequate stopping rules

e use of unvalidated patient-reported outcomes
e recruitment bias in cluster randomised trials.

For observational studies, quality was assessed using the Newcastle-Ottawa Scale (Wells et
al. 2008; NICE 2015).

The risk of bias was derived by assessing the risk of bias across 3 domains — selection,
comparability and outcome. Studies are given a rating depending on how they perform on
each of the domains. More details about the quality assessment items for observational
studies are shown in Table 12.

Table 12: Summary of Newcastle and Ottawa scale

Selection Representativeness of the cohort
Selection of the non-exposed cohort
Ascertainment of exposure
Demonstration that the outcome of interest was not present at the start of the

study
Comparability Comparability of cohorts on the basis of the design or analysis
Outcome Assessment of outcome

Was follow-up long enough for outcomes to occur
Adequacy of follow-up of cohorts

Diagnostic studies

For diagnostic accuracy studies, the Quality Assessment of Diagnostic Accuracy Studies
version 2 (QUADAS-2) checklist was used (Whiting et al. 2011).

Evaluating risk of bias in primary diagnostic accuracy and staging studies in QUADAS-2
consists of assessing patient selection, the index test, the reference standard, and patient
flow and timing of the tests. More details about the quality assessment of diagnostic studies
are shown in Table 13.
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Table 13: Summary of QUADAS-2 risk of bias items

Patient Reference
Domain Selection Index text standard Flow and timing
Description Describe Describe the Describe the Describe any patients
methods of index test and reference who did not receive the
patient how it was standard and index test(s) and/or
selection: conducted and  how it was reference standard or
Describe interpreted: conducted and who were excluded
included interpreted: from the 2x2 table:
patients (prior Describe the time
testing, interval and any
presentation, interventions between
intended use of index test(s) and
index test and reference standard:
setting):
Signalling Was a Were the index Is the reference  Was there an
questions consecutive or test results standard likely to  appropriate interval
(yes/no/unclear) random sample interpreted correctly classify between index test(s)
of patients without the target and reference
enrolled? knowledge of condition? standard?
the results of
the reference
standard?
Was a case- If a threshold Were the Did all patients receive
control design was used, was  reference a reference standard?
avoided? it pre-specified? standard results
interpreted
without
knowledge of the
results of the
index test?
Did the study Did all patients receive
avoid the same reference
inappropriate standard?
exclusions?
Were all patients
included in the
analysis?
Risk of bias: Could the Could the Could the Could the patient flow
(high/low/unclear) selection of conduct or reference have introduced bias?

patients have
introduced bias?

interpretation of
the index test

standard, its
conduct, or its

have interpretation
introduced have introduced
bias? bias?
Concerns Are there Are there Are there
regarding concerns that concerns that concerns that
applicability: the included the index test, the target
(high/low/unclear) patients do not its conduct, or condition as
match the interpretation defined by the
review differ from the reference
question? review standard does
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Qualitative studies

For qualitative studies, quality was assessed using a checklist for qualitative studies (NICE
2015). This was based on the Critical Appraisal Skills Programme (CASP) checklist for
qualitative studies (Public Health Resource Unit England 2006). The quality rating for risk of
bias (low, high and unclear) was derived by assessing the risk of bias across 6 domains.

The evidence was then assessed by theme using a modified CASP approach for each study
as described above (see Table 14).

Table 14: Summary of CASP tool for qualitative studies

Risk of bias Explanation

Aim and This refers to an assessment of whether the aims and relevance of the study

appropriateness of  were clearly described and whether qualitative research methods were

qualitative appropriate for investigating the research question.

evidence.

Rigour in study This domain assesses whether the study approach has been clearly

design or validity of described and is based on a theoretical framework (for example ethnography

theoretical or grounded theory). This does not necessarily mean that the framework has

approach to be explicitly stated, but that at least a detailed description is provided
which makes it transparent and reproducible.

Sample selection The background, the procedure and reasons for the chosen method of

selecting participants should be stated. It should also be assessed whether
there was a relationship between the researcher and the informant and if so,
how this may have influenced the findings that were described.

Data collection Consideration was given to how well the method of data collection (in-depth
interviews, semi-structured interviews, focus groups or observations) was
described, whether details were provided and how the data were collected
(who conducted the interviews, how long did they last and where did they
take place).

Data analysis For this criterion it is assessed whether sufficient detail is provided about the
analytical process and whether it is in accordance with the theoretical
approach. For instance, if a thematic analysis was used, it is assessed
whether there was a clear description of how the theme was arrived at. Data
saturation is also part of this section. This refers to whether a theoretical point
of theme saturation was achieved at which point no further citations or
observations would provide more insight or suggest a different interpretation
of this theme. This could be explicitly stated, or it may be clear from the
citations presented that it may have been possible to find more themes.

Results In relation to this section the reasoning about the results are important, for
instance whether a theoretical proposal or framework is provided rather than
being restricted to citations / presentation of data.

Inconsistency / coherence of findings

Inconsistency refers to unexplained heterogeneity of results. When estimates of treatment
effect measures vary widely across studies (that is, there is heterogeneity or variability in
results between studies), this suggests that there are true differences in underlying effects.

Heterogeneity in meta-analyses was evaluated. If present, sensitivity and subgroup analyses
were performed as pre-specified in the protocols (Appendix C).

If there was heterogeneity (chi-squared probability less than 0.1, I-squared inconsistency
statistic of greater than 50%, or from visually examining forest plots), but no plausible
explanation (for example duration of intervention or different follow-up periods) could be
found, the quality of the evidence was downgraded in GRADE by 1 or 2 levels, depending on
the extent of inconsistency in the results. When outcomes were derived from a single trial,
inconsistency is not applicable. However, ‘no inconsistency’ is nevertheless used to describe
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this quality assessment in the GRADE profiles as this is the default option in the GRADEpro
software used.

For diagnostic test accuracy and staging reviews, inconsistency in the studies was assessed
by visual inspection of the sensitivity and specificity forest plots.

For qualitative research, a similar concept to inconsistency is coherence, which refers to the
way findings within themes are described and whether they make sense. This concept was
used in the quality assessment across studies for individual themes. This does not mean that
contradictory data was downgraded automatically, but that it was highlighted and presented,
and that reasoning was provided. As long as the themes, or components of themes, from
individual studies fit into a theoretical framework, they do not necessarily have to have the
same perspective. It should, however, be possible to explain these by differences in context
(for example, the views of healthcare professionals might not be the same as those of family
members, but they could contribute to the same overarching theme). Coherence was graded
across studies with the following labels: coherent, incoherent or unclear.

Indirectness / applicability or relevance of findings

For quantitative reviews, directness refers to the extent to which the populations,
intervention, comparisons and outcome measures are similar to those defined in the
inclusion criteria for the reviews. Indirectness is important when these differences are
expected to contribute to a difference in effect size, or may affect the balance of harms and
benefits considered for an intervention.

For the reviews on diagnostic test accuracy and staging, the applicability items of the
QUADAS-2 checklist (Whiting et al. 2011) covering patient selection, the index test and the
reference standard were used. More details about the quality assessment of diagnostic
studies are shown in Table 15.

Table 15: Summary of QUADAS-2 applicability items

Patient Reference
Domain Selection Index text standard Flow and timing
Concerns Are there Are there Are there Not applicable
regarding concerns that  concerns that concerns that
applicability: the included the index the target
(high/low/unclea patients do test, its condition as
r) not match the  conduct, or defined by the
review interpretation  reference
question? differ from standard does
the review not match the
question? review
question?

Relevance of findings in qualitative research is the equivalent of indirectness for quantitative
outcomes and refers to how closely the aims and context of the studies contributing to a
theme reflect the objectives outlined in the review protocol of the guideline question.

Imprecision / theme saturation or sufficiency

For quantitative reviews, imprecision in guidelines concerns whether the uncertainty
(confidence interval) around the effect estimate means that it is not clear whether there is a
clinically important difference between interventions or not (that is, whether the evidence
would clearly support 1 recommendation or appear to be consistent with several different
types of recommendations). Therefore, imprecision differs from the other aspects of evidence
quality because it is not really concerned with whether the point estimate is accurate or
correct (has internal or external validity). Instead, it is concerned with the uncertainty about
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what the point estimate actually is. This uncertainty is reflected in the width of the confidence
interval.

The 95% confidence interval (95% Cl) is defined as the range of values within which the
population value will fall on 95% of repeated samples, were this procedure to be repeated.
The larger the trial, the smaller the 95% CI and the more certain the effect estimate.

Imprecision in the evidence reviews was assessed by considering whether the width of the
95% CI of the effect estimate was relevant to decision-making, taking each outcome in
isolation. This is explained in Figure 2, which considers a positive outcome for the
comparison of treatment A versus treatment B. Three decision-making zones can be
identified, bounded by the thresholds for clinical importance (minimal important difference,
MID) for benefit and for harm. The MID for harm for a positive outcome means the threshold
at which drug A is less effective than drug B by an amount that is clinically important to
patients (favours B).

Figure 2: lllustration of precise, imprecise and very imprecise evidence based on the
confidence interval of outcomes in forest plots

J

null . Favours A

1
I ——— | Precise

Imprecise
Very imprecise I 1
Difference < MID (-] o Difference = MID (+]
(clinically important Effe?t not clinically (clinically important
harm) important benefit)

When the confidence interval of the effect estimate is wholly contained in 1 of the 3 zones
(for example clinically important benefit), we are not uncertain about the size and direction of
effect (whether there is a clinically important benefit, or the effect is not clinically important, or
there is a clinically important harm), so there is no imprecision.

When a wide confidence interval lies partly in each of 2 zones, it is uncertain in which zone
the true value of effect estimate lies and therefore there is uncertainty over which decision to
make (based on this outcome alone). The confidence interval is consistent with 2 possible
decisions and so this is considered to be imprecise in the GRADE analysis and the evidence
is downgraded by 1 level (‘serious imprecision’).

If the confidence interval of the effect estimate crosses into 3 zones, this is considered to be
very imprecise evidence because the confidence interval is consistent with 3 possible clinical
decisions and there is therefore a considerable lack of confidence in the results. The
evidence is therefore downgraded by 2 levels in the GRADE analysis (‘very serious
imprecision’).

Implicitly, assessing whether the confidence interval is in, or partially in, a clinically important
zone, requires the committee to estimate an MID or to say whether they would make different
decisions for the 2 confidence limits.

Minimally Important Differences

The literature was searched for established minimally important differences (MIDs) for the
selected outcomes in the evidence reviews, such as symptom measurement tools. The
following MIDs were used consistently throughout the guideline:
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o For survival outcomes (e.g. overall survival, disease-free survival), any statistically
significant change was considered by the committee to be clinically important.

e For adverse events, the default MIDs of 0.8 and 1.25 were used.
e For EORTC QLQ-C30, a published MID of 5 points was used (Osoba et al. 1998).
o For all other quality of life measures, the default MIDs were assumed.

Finally, if no published or acceptable MIDs were identified, the committee considered
whether it was clinically acceptable to use the GRADE default MID to assess imprecision.
For binary outcomes clinically important thresholds for a risk ratio of 0.8 and 1.25
respectively were used (due to the statistical distribution of this measure this means that this
is not a symmetrical interval). This default MID was used for all the binary outcomes in the
interventions’ evidence reviews as a starting point and decisions on clinical importance were
then considered based on the absolute risk difference. For continuous outcomes, the
GRADE default MIDs were assumed to be half of the standard deviation of the control group
at baseline.

In evaluating diagnostic accuracy and staging measures, imprecision was assessed using
the 95% CI of sensitivity as the primary measure of interest as the harmful consequences of
false negatives (e.g. death caused by malignant tumours not identified as such) were
considered to be worse than the harmful consequences of false positives (e.g. unnecessary
surgery or treatment on benign tumour).
e Sensitivity and specificity

o Not serious: both upper and lower 95% CI >0.9

o Serious: 95% CI crosses 0.75 or 0.9

o Very serious: 95% CI crosses both 0.75 and 1.0 or difference between upper and lower

95% CI >0.25

o Positive likelihood ratio:

o Very useful test: >10

o Moderately useful test: 5-10

o Not a useful test: <5
¢ Negative likelihood ratio:

o Very useful test: <0.1

o Moderately useful test: 0.1 to 0.2

o Not a useful test: >0.2

Theme saturation or sufficiency refers to a similar concept in qualitative research. This refers
to whether a theoretical point of theme saturation was achieved, at which point no further
citations or observations would provide more insight or suggest a different interpretation of
this theme. As already highlighted in a previous section on qualitative reviewing methods, it
is not equivalent to the number of studies contributing to a theme, but rather to the depth of
data and whether sufficient quotes or observations were provided that could underpin these
findings.

NMA quality appraisal

The use of GRADE to assess the quality of studies addressing a particular review question
for pairwise comparisons of interventions is relatively established. However, the use of
GRADE to assess the quality of evidence across a NMA is still a developing methodology.
Therefore the ISPOR checklist was used to appraise the risk of bias of NMAs (Jansen et al.
2014).

ISBN 978-1-4731-2794-4
39



2 6.34.8

—
Qwoo~NOoOOOUA~, W

11
12
13

14
15
16

17
18

19

20
21
22
23
24

25
26
27

Final
Guideline development methodology

Table 16: Rationale for downgrading quality of evidence in NMAs
GRADE criteria Example reasons for downgrading quality

Risk of bias Risk of bias was assessed in accordance with the 26-item checklist developed
by the ISPOR Good Research Practices. This includes (22 items of the
checklist) limitations in the design or execution of the study, including 1) the
used evidence base, 2) analysis methods, 3) reporting quality and
transparency, 4) interpretation of findings, and 5) conflicts of interest.

Inconsistency Evidence of any inconsistency between the direct and indirect estimates
of effect was assessed using the residual deviance, deviance information
criterion and the statistic tau; outcome was downgraded if tau > 0.5

Indirectness The extent to which the available evidence fails to address the specific review
question (this can reduce the quality rating). This may be in relation to the
setting, population, outcomes, interventions or study designs used in the
evidence base. Indirectness was assessed in accordance with the 26-item
checklist developed by the ISPOR Good Research Practices. This includes (4
items of the checklist) assessments about the applicability of network meta-
analysis results to the setting of interest.

Imprecision This is considered to be present when there is uncertainty around the estimate
of effect, and reflects the confidence in, or ‘credibility’ of, the estimate of effect.
It is assessed based on the overall distribution of the rankings, such that
evidence was downgraded if no interventions had rank credible intervals <33%
of total distribution of comparators.

Assessing clinical significance

Intervention reviews

The committee assessed the evidence by outcome. To facilitate this, where possible, binary
outcomes were converted into absolute risk differences (ARDs) using GRADEpro software:
the median control group risk across studies was used to calculate the ARD and its 95% CI
from the pooled risk ratio. For continuous outcomes, the mean difference between the
intervention and control arm of the trail was calculated. This was then assessed in relation to
a published MID (if available) or the default MID (0.5 times the median control group
standard deviation at baseline or if not available, follow up).

The clinical significance of a treatment effect was evaluated as a combination of the
minimally / clinically important difference (MID) thresholds and statistical significance / the
null hypothesis value (zero for continuous outcomes and 1 for RRs, ORs and HRs):

¢ [f the point estimate for a treatment effect exceeded the MID and the 95% CI did not
include the null hypothesis value then the result was considered to be “clinically
significant”

¢ [f the point estimate for a treatment effect did not exceed the MID then the result was not
considered to be “clinically significant”

Diagnostic reviews

The clinical usefulness of a test for diagnosis was determined based on either sensitivity,
specificity, positive likelihood ratio or negative likelihood ratio, depending on what the
committee believed was the most important — correctly identifying if a patient had the target
condition (ruling in) or correctly identifying if a patient did not have the target condition (ruling
out).

The value of the point estimate within the different MID thresholds for sensitivity, specificity,
positive likelihood ratio or negative likelihood ratio were used to determine clinical
usefulness.
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Qualitative reviews

For themes stemming from qualitative findings, clinical significance was decided upon by the
committee taking into account the generalisability of the context from which the theme was
derived and whether it was convincing enough to support or warrant a change in current
practice, as well as the evidence quality.

Evidence statements

Evidence statements are summary statements that are presented after the GRADE profiles,
summarising the key features of the clinical evidence presented. The wording of the
evidence statements reflects the certainty or uncertainty in the estimate of effect. The
evidence statements are presented by outcome or theme and encompass the following key
features of the evidence:

¢ the quality of the evidence (GRADE rating)
¢ the number of studies and the number of participants for a particular outcome
e a brief description of the participants

¢ the clinical significance of the effect and an indication of its direction (for example, if a
treatment is clinically important [beneficial or harmful] compared with another, or whether
there is no clinically important difference between the tested treatments).

Evidence of cost effectiveness

The aims of the health economic input to the guideline were to inform the committee of
potential economic issues related to the diagnosis and management of pancreatic cancer to
ensure that recommendations represented a cost-effective use of healthcare resources.
Health economic evaluations aim to integrate data on healthcare benefits (ideally in terms of
quality-adjusted life-years (QALYs) with the costs of different care options. In addition, the
health economic input aimed to identify areas of high resource impact; recommendations
which — while nevertheless cost-effect — might have a large impact on CCG or Trust finances
and so need special attention.

Undertaking new health economic analysis

As well as reviewing the published economic literature, as described above, new economic
analysis was undertaken by the Health Economist in selected areas. The following priority
areas for de novo economic analysis were agreed by the committee after formation of the
review questions and consideration of the available health economic evidence:

e management of biliary obstruction
¢ management of locally advanced non-metastatic pancreatic cancer

A costing tool was also developed for the review question relating to models of care, where
little clinical evidence was uncovered. It was thought that the committee may wish to make
recommendations that would lead to a high resource impact, although current practice was
recommended.

The methods and results of de novo economic analyses are reported in Chapters 12 and 13.
When new economic analysis was not prioritised, the committee made a qualitative
judgement regarding cost effectiveness by considering expected differences in resource and
cost use between options, alongside clinical effectiveness evidence identified from the
clinical evidence review.
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Cost effectiveness criteria

NICE’s report Social value judgements: principles for the development of NICE guidance
sets out the principles that committees should consider when judging whether an intervention
offers good value for money. In general, an intervention was considered to be cost effective if
either of the following criteria applied (given that the estimate was considered plausible):

¢ the intervention dominated other relevant strategies (that is, it was both less costly in
terms of resource use and more clinically effective compared with all the other relevant
alternative strategies), or;

¢ the intervention cost less than £20,000 per QALY gained compared with the next best
strategy, or;

¢ the intervention provided clinically significant benefits at an acceptable additional cost
when compared with the next best strategy.

The committee’s considerations of cost-effectiveness are discussed explicitly in the
‘Consideration of economic benefits and harms’ section of the relevant chapters.

Developing recommendations

Guideline recommendations

Over the course of the guideline development process, the committee was presented with:

e evidence tables of the clinical and economic evidence reviewed from the literature: all
evidence tables are in Appendix F and economic evidence tables are in Appendix J

e summary of clinical and economic evidence and quality assessment (as presented in
Chapters 5 to 11)

o forest plots (Appendix H)

e a description of the methods and results of the cost-effectiveness analysis undertaken for
the guideline (Chapters 12 & 13).

Recommendations were drafted on the basis of the group’s interpretation of the available
evidence, taking into account the balance of benefits, harms and costs between different
courses of action. This was either done formally, in an economic model, or informally. Firstly,
the net benefit over harm (clinical effectiveness) was considered, focusing on the critical
outcomes, although most of the reviews in the guideline were outcome driven. When this
was done informally, the group took into account the clinical benefits and harms when 1
intervention was compared with another. The assessment of net benefit was moderated by
the importance placed on the outcomes (the group’s values and preferences) and the
confidence the group had in the evidence (evidence quality). Secondly, the group assessed
whether the net benefit justified any differences in costs.

When clinical and economic evidence was of poor quality, conflicting or absent, the group
drafted recommendations based on their expert opinion. The considerations for making
consensus-based recommendations include the balance between potential harms and
benefits, the economic costs or implications compared with the economic benefits, current
practices, recommendations made in other relevant guidelines, patient preferences and
equality issues. The group also considered whether the uncertainty was sufficient to justify
delaying making a recommendation to await further research, taking into account the
potential harm of failing to make a clear recommendation.

The wording of recommendations was agreed by the group and focused on the following
factors:

¢ the actions healthcare professionals need to take,
¢ the information readers of the guideline need to know,
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¢ the strength of the recommendation (for example the word ‘offer’ was used for strong
recommendations and ‘consider’ for weak recommendations),

¢ the involvement of patients (and their carers if needed) in decisions about treatment and
care,

¢ consistency with NICE’s standard advice on recommendations about drugs, waiting times
and ineffective intervention.

The main considerations specific to each recommendation are outlined in the
‘Recommendations and link to evidence’ sections within each chapter.

Research recommendations

When areas were identified for which good evidence was lacking, the committee considered
making recommendations for future research. Decisions about inclusion were based on
factors such as:

¢ the importance to patients or the population,

¢ national priorities,

e potential impact on the NHS and future NICE guidance,
¢ ethical and technical feasibility.

Validation process

This guidance is subject to a 6-week public consultation and feedback as part of the quality
assurance and peer review of the document. All comments received from registered
stakeholders are responded to in turn and posted on the NICE website at publication.

Updating the guideline

Following publication, and in accordance with the NICE guidelines manual, NICE will
undertake a review of whether the evidence base has progressed significantly to alter the
guideline recommendations and warrant an update.

Disclaimer

Healthcare providers need to use clinical judgement, knowledge and expertise when
deciding whether it is appropriate to apply guidelines. The recommendations cited here are a
guide and may not be appropriate for use in all situations. The decision to adopt any of the
recommendations cited here must be made by practitioners in light of individual patient
circumstances, the wishes of the patient, clinical expertise and resources.

The NGA disclaims any responsibility for damages arising out of the use or non-use of these
guidelines and the literature used in support of these guidelines.

Funding

The NGA was commissioned by the National Institute for Health and Care Excellence (NICE)
to undertake the work on this guideline.
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Diagnosis

People with jaundice

Review question: What is the most effective diagnostic pathway (imaging +/-CA 19-9,
biopsy (cytology or histology)) for adults with suspected pancreatic cancer in
secondary care who have jaundice?

Introduction

Obstructive jaundice is the most common presenting symptom in people with pancreatic
cancer, although it is to be noted that most people presenting with jaundice do not actually
have pancreatic cancer.

There is currently uncertainty about the most accurate technique for diagnosing the disease
in people with obstructive jaundice. CT scans are commonly used to diagnose pancreatic
cancer in this group of people, however it is not always possible for the CT scan to visualise
the cancer that is causing the obstruction. Ultrasound is another technique which can identify
pancreatic cancer. MRI and fluorodeoxyglucose-positron emission tomography/CT (FDG-
PET/CT) are both increasingly being used but their diagnostic accuracy in this group of
people is not clearly understood. Whether histology and cytology are needed to make the
diagnosis of pancreatic cancer in someone with obstructive jaundice is uncertain, with some
centres operating on imaging alone. There is also variation in practice as to how the
histology and cytology are obtained. The role of cancer antigen 10-9 (CA 19-9) in
combination with imaging is not defined.

In the group of people thought not suitable for resection based on imaging, brushing the duct
(for cytology) at the time of ERCP and stenting is common. Where this does not confirm a
diagnosis, endoscopic ultrasound (EUS) and fine needle aspiration (FNA) is usually done.
However there are still a small group of people in whom the imaging is highly suggestive of
malignancy but the cytology/histology does not confirm, leaving the question of what to do
next.

Guidance is needed on the most effective diagnostic pathway to identify pancreatic cancer in
people who have jaundice.

Review protocol summary

The review protocol summary used for this question can be found in Table 17. Full details of
the review protocol can be found in Appendix C.

Table 17: Clinical review protocol summary for the review of most effective diagnostic
pathway for people with suspected pancreatic cancer who have jaundice

Population Adults suspected of having pancreatic cancer who have jaundice
Index Test Imaging +/- CA 19-9

(Ultrasound , CT, MRI, FDG-PET/CT)

Biopsy (cytology or histology)

e endoscopic ultrasound +/- FNA

o ERCP+/- biliary brushings,

e EUS +/- core biopsy

e Percutaneous liver biopsy

e laparoscopy + biopsy

e percutaneous pancreatic biopsy
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Reference standard o Definitive diagnosis (preferably Pathological diagnosis)
e Each other

Outcome ¢ Diagnostic Accuracy including:
¢ Sensitivity
¢ Specificity
o Positive Predictive Value
¢ Negative Predictive Value
e Adverse events

Description of Clinical Evidence

Six observational studies (n=806) - 1 multicentre prospective cohort study (n=159) and five
single-centre retrospective cohort studies (n=647) - were included in the review. A summary
of the included studies is presented in Table 18.

One study (n=47) reported on the diagnostic accuracy of spiral CT. This study was carried
out in the USA and included patients with obstructive jaundice with a suspicion of pancreatic
cancer (Agarwal et al. 2004).

One study (n=47) reported on the diagnostic accuracy of EUS. This study was carried out in
the USA and included patients with obstructive jaundice with a suspicion of pancreatic
cancer (Agarwal et al. 2004).

Five studies (n=691) reported on the diagnostic accuracy of EUS-FNA based cytology
(Agarwal et al. 2004; Kim et al. 2015; Oppong et al. 2010; Ross et al. 2008; Tummala et al.
2013). All studies included patients with obstructive jaundice with a suspicion of pancreatic
cancer. One study was conducted in the UK (Oppong et al. 2010), whilst the remaining 4
studies were conducted in the USA.

One prospective multicentre UK study (n=393) — known as PET-PANC - reported on the
diagnostic accuracy of MDCT and FDG-PET/CT (Ghaneh et al. 2018) in patients with
obstructive jaundice and a suspicion of pancreatic cancer. The main aim of the latter study
was to assess - in a multicentre setting and using a standardised protocol - whether the
addition of FDG-PET/CT to MDCT, which is standard practice in the UK, provides tangible
diagnostic and staging benefits. Two studies (n=89) reported on the diagnostic accuracy of
ERCP + brushings of biliary strictures (Oppong et al. 2010; Ross et al. 2008). Both studies
included patients with obstructive jaundice with a suspicion of pancreatic. One study was
conducted in the UK (Oppong et al. 2010), with the other study conducted in the USA (Ross
et al. 2008).

All included studies reported on diagnostic accuracy outcome measures, whilst only 2
studies reported adverse effects or complications. Positive and likelihood ratios were
calculated, where appropriate, from the raw diagnostic test accuracy data or the estimated
sensitivity and specificity of the studies to enable evaluation of the relevant tests. The
QUADAS-2 checklist was used to evaluate the risk of bias and indirectness (applicability) of
the studies.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, single and multiple test ROC curves and forest plots in
Appendix H, summary of Risk of Bias in Appendix J, study evidence tables in Appendix F
and list of excluded studies in Appendix G.
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 18.

Table 18: Summary of included studies

Agarwal et
al., 2004

Ghaneh et
al. 2018

Sample size
N= 47
Characteristics
M/F (n): not
reported
Median age
(range): not
reported

Final diagnosis:
malignant(n): 45
benign(n): 2

Sample size
N=159 people with
jaundice (Total
sample was 619
people with
suspected PC)
Characteristics
M/F (n): 353/266
Mean age (IQR,
range): 66 (15, 21-
87) years

ISBN 978-1-4731-2794-4

Retrospective single-
centre study

USA

Prospective
multicentre study
UK

Index test 1
(n=47): EUS
Index test 2
(n=47): EUS-
FNA cytology
Index test 3
(n=47): Spiral
CT

Index test 1
(n=159 [ITT)):
MDCT

Index test 2
(n=159 [ITT)):
FDG-PET/CT

The final diagnosis
was based on:
definitive cytology,
surgical pathology or
the development of
metastatic disease.
Number of patients by
reference standard test
are not reported

The final diagnosis
was based on:
Histology (resection or
biopsy) or 12-mo
clinical FU

47

Diagnostic
accuracy
Sensitivity
Specificity
NPV

PPV

Diagnostic
accuracy

Sensitivity
Specificity

Serious risk of bias

Potential risk of verification
bias: as the reference
standard used for is different
across the study sample

Unclear review bias (lack of
blinding)

* Patients were finally
considered not to have cancer
if they did not have any
evidence of cancer after 1 yr.
of clinical follow-up with partial
or complete resolution of
suspicious lesion on follow-up
CT scans.

No serious risk of bias.

Incomplete outcome data
(13% dropout rate)
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Kim et al.,
2015

Oppong et
al., 2010

Final diagnosis
(ITT):
malignant(n): 384
benign(n): 166
Sample size

N= 180
Characteristics
M/F (n): 108 / 72
Mean age (SD): 65
(12) years

Final diagnosis:
malignant (n): 172
benign (n): 8

Sample size

N= 37 (39
procedures)
Characteristics
M/F (n): 21 /17
Mean age (range):
62.4 (26- 87) years
Final diagnosis:
malignant (n): 32
benign (n): 5

ISBN 978-1-4731-2794-4

Retrospective single-
centre study
USA

Retrospective single-
centre study

UK

Index test
(n=180): EUS-
FNA cytology

Index test 1
(n=39): EUS-
FNA cytology
Index test 2
(n=39): ERCP +
Brushings of
biliary strictures
A
cytopathologist
was not present
in the
endoscopy suite
for any of the
procedures.

The final diagnosis
was based on:
histologic diagnosis of
malignancy on EUS-
FNA CYTOLOGY
(n=166)

surgically resected
specimen (number not
reported)

and/or other tissue
acquisition from
endoscopic or
percutaneous
modalities (n=6)

The final diagnosis
was based on

surgical histology or
other biopsy methods
(n=30)

any + cytology result
combined with clinical
follow-up that provided
further evidence of
malignancy (n=3)
clinical, biochemical
and radiological follow-
up until death or for at
least two years if there

48

Diagnostic
accuracy
Sensitivity
Specificity
NPV

PPV

Diagnostic
accuracy
Sensitivity
Specificity
NPV

PPV

Very serious risk of bias
Potential risk of verification
bias: as the reference
standard used for is different
across the study sample

Unclear of review bias (lack of
blinding)

High Incorporation bias: as the
test that is being evaluated is
included in the reference
standard, there can be an
overestimation of test
accuracy

Serious risk of bias

Potential risk of verification
bias: as the reference
standard used for is different
across the study sample
Unclear of review bias (lack of
blinding)
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was no pathological or
radiological evidence
of malignancy (n=4).

Ross et Sample size Retrospective single- Index test 1 The final diagnosis Diagnostic Very serious risk of bias
al., 2008 N= 114 centre study (n=83): EUS- was based on: accuracy Potential risk of verification
SlrerEEeiates USA FNA cytology tissue acquisition Sensitivity bias: as the reference
M/F (n): 66 / 48 Index test 2 (n=78) Specificity standard used for is different
Mean age (SD) (n=50_): ERCP + or clinical course (n=2) NPV across the StUdy Sample
: Brushings of Unclear of review bias (lack of
62.6 (11.8) years " . PPV
biliary strictures blinding)

Final diagnosis:
malignant (n): 80
benign (n): 34

High risk of bias due to bias
due to inappropriate
exclusions (4 cases of
suspicious aspirates are
excluded from analysis and
not considered as either
diagnostic or false negative)

Tummala  Sample size Retrospective single- Index test The final diagnosis Diagnostic Serious risk of bias
et al., N= 348 centre study (n=342): EUS- was based on: accuracy Potential risk of verification
2013 Characteristics USA FNA cytology surgical pathology Sensitivity bias: as the reference
M/F (n): 176 / 166 or definitive cytology Specificity standard used for is different
Mean age (range): and clinical follow-up of NPV across the study sample
68 (12.5) years >=12 months PPV U_nclgar of review bias (lack of
Final diagnosis: Adverse ellellr)
malignant (n): 248 events/complicati
benign (n): 9 ons

Abbreviations: CT-computed tomography; EUS-endoscopic ultrasonography; EUS-FNA- Endoscopic ultrasound-guided fine-needle aspiration;
ERCP-Endoscopic retrograde cholangiopancreatography; PC-pancreatic cancer; MRI-magnetic resonance imaging; FDG-PET/CT-
fluorodeoxyglucose-positron emission tomography/CT- computed tomography; NPV- Negative Predictive Value; PPV- Positive Predictive Value.
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7.1.4 Clinical evidence profile

The clinical evidence profiles for this review question are presented in Table 19 to Table 22.

Table 19: Summary of clinical evidence for CT to detect malignancy in people with jaundice

Agarwal et Serious® Not applicable Not serious Serious” 0.67 3.98 0.33

al. 2004 (0.51-0.8) (0.16-1.0) (0.31-50.4)8 (0.22-0.5)

Ghanehet 14 Not Not applicable Not serious Serious” 0.90 (0.82- 0.58(0.44- 2.14 (1.57- 0.17(0.09- MODERATE
al. 2018 8 serious 0.95) 0.71) 2.92) 0.33)

Overall 19  Not Serious® Not serious Very serious'® VERY LOW

5 serious
' Risk of bias was assessed using the QUADAS-2 checklist

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable

3, Indirectness was assessed using the QUADAS-2 checklist items referring to applicability

4. The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest as a false negative - missing
malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other treatment
such as chemotherapy. If the 95% CI crosses either 756% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for the test to be
highly sensitive and if the sensitivity was less than 75% the test was considered to be of low sensitivity). If the 95% CI crosses both 75% and 90%, the results was judged
to be very seriously imprecise

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2 for
details).

8, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), unclear risk of verification bias
(not all patients received the same reference test)

7 95% ClI of sensitivity crosses 0.75 or 0.9.
8, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls;

9, sensitivity ranges from 0.67 to 0.9, specificity from 0.58 to 1.0;
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10, 95% ClI of sensitivity estimates crosses both 0.75 and 0.9.

Table 20: Summary of clinical evidence for EUS to detect malignancy in people with jaundice

Agarwal et al. 2004 47  Serious Not Not serious MODERATE
g_sk gf applicable serious (0.92-1 .0) (0.1-0.99) (0.5-8.0)
1as

! Risk of bias was assessed using the QUADAS-2 checklist

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable

3, Indirectness was assessed using the QUADAS-2 checklist items referring to applicability

4. The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest as a false negative - missing
malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other treatment
such as chemotherapy. If the 95% CI crosses either 756% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for the test to be
highly sensitive and if the sensitivity was less than 75% the test was considered to be of low sensitivity). If the 95% CI crosses both 756% and 90%, the results was judged

to be very seriously imprecise

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2 for
details).

6 Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), unclear risk of verification bias (not
all patients received the same reference test).
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Table 21: Summary of clinical evidence for EUS-FNA cytology to detect malignancy in people with jaundice

Diagnostic test accuracy

5 retrospective 691 Serious®  Serious’” Not serious Not serious 0.85 0.96 22.0 0.15 LOW
cohort studies (0.79-0.90) (0.86-0.99) (5.81- (0.11-0.22)
(Agarwal et al. 2004; 84.75)

Kim et al. 2015;

Oppong et al. 2010;
Ross et al. 2008;
Tummala et al. 2013)

Procedure-related complications Details of complications
Tummala et al. 2013 342 Very Not serious Not serious Not serious 1 case of acute pancreatitis requiring hospitalization for LOW
serious® 3 days; 1 case aspiration pneumonia requiring oral
antibiotics

' Risk of bias was assessed using the QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable

3, Indirectness was assessed using the QUADAS-2 checklist items referring to applicability;

4, The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest as a false negative - missing
malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other treatment
such as chemotherapy. If the 95% CI crosses either 756% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for the test to be
highly sensitive and if the sensitivity was less than 75% the test was considered to be of low sensitivity). If the 95% CI crosses both 75% and 90%, the results was judged
to be very seriously imprecise;

5, positive and negative likelihood ratios from meta-analysis.

6, There were 4 suspicious exclusions in one study (Ross et al., 2008). Furthermore there was potential risk review bias (lack of blinding in the interpretation both of the index test
and reference standard) and unclear risk of verification bias in all studies;

7. 95% prediction region was very wide and ranged from 0 to 1.0 along the sensitivity axis and from 0.2 to 1.0 along the specificity axis (i.e. if the model is correct, there is probability
of 0.95 that a future study will have sensitivity and specificity within these regions);
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8, Very high risk of selection and performance bias.

Table 22: Summary of clinical evidence for ERCP + brushings of biliary strictures to detect malignancy in people with jaundice

Oppong et al. Serious® Not applicable Not serious Serious’ 0.65 7.71 0.35
2010 (0.46- (0.48- 1.0) (0.54- (0.22-
0.80) 110.87)8 0.56)
Ross et al. 2008 50 Very Not applicable Not serious Not serious 0.13 1.0 6.1 0.87 LOW
serious® (0.04-0.31) (0.83-1.0) (0.35-107.4) (0.75-
1.0)
Overall 89  Very Serious™! Not serious Serious VERY
serious LOW

10

' Risk of bias was assessed using the QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, Indirectness was assessed using the QUADAS-2 checklist items referring to applicability;

4, The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest as a false negative - missing
malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other treatment
such as chemotherapy. If the 95% CI crosses either 756% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for the test to be
highly sensitive and if the sensitivity was less than 75% the test was considered to be of low sensitivity). If the 95% CI crosses both 75% and 90%, the results was judged
to be very seriously imprecise;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2 for
details).

8, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), unclear risk of verification bias
(not all patients received the same reference test); g, 95% CI of sensitivity crosses 0.75;

7, 95% CI of sensitivity crosses 0.75

8, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.
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9, There were 4 suspicious aspirates that were excluded from analysis and not considered as either diagnostic or false negative. Furthermore there was potential risk review bias
(lack of blinding in the interpretation both of the index test and reference standard), and unclear risk of verification bias (not all patients received the same reference test);

10, Ross et al. 2008 contributes more than 50% of the sample;

1, sensitivity estimates range from 0.13 to 0.65.

Table 23: Summary of clinical evidence for FDG-PET/CT to detect malignancy in people with jaundice

Ghaneh etal. 148 Not Not applicable Not serious Serious® 0.96 0.53 (0.39- 2.02 (1.53- 0.08 (0.03- MODERATE
2007 serious (0.89-0.99) 0.66) 2.66) 0.22)

! Risk of bias was assessed using the QUADAS-2 checklist

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable

3, Indirectness was assessed using the QUADAS-2 checklist items referring to applicability

4. The judgement of precision was based on the confidence interval of test sensitivity as this was considered to be the primary measure of interest as a false negative - missing
malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other treatment
such as chemotherapy. If the 95% CI crosses either 756% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for the test to be
highly sensitive and if the sensitivity was less than 75% the test was considered to be of low sensitivity). If the 95% CI crosses both 75% and 90%, the results was judged

to be very seriously imprecise

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2 for
details).

5, 95% ClI of sensitivity crosses 0.9.
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Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence Statements
Computed tomography (CT)

Diagnostic accuracy

Low quality evidence from 1 retrospective cohort study (n=47) found that spiral CT (n=47)
had a low sensitivity of 0.67 (95% ClI, 0.51-0.8) and a high specificity of 1.0 (95% ClI, 0.16-
1.0) in detecting malignancy in pancreatic cancer patients with obstructive jaundice. The
positive likelihood ratio of 3.98 (95% ClI, 0.31-50.34) suggests that a positive result for
malignancy is not particularly useful for ruling it in, though there is uncertainty in the estimate.
The negative likelihood ratio of 0.33 (95% ClI, 0.22-0.50) suggests that a negative result for
malignancy is not particularly useful for ruling it out.

Moderate quality evidence from 1 prospective cohort study (n=148) found that multidetector
computed tomography had a high sensitivity of 0.9 (95% CI, 0.82-0.95) and a low specificity
of 0.58 (95% ClI, 0.44-0.71) in detecting malignancy in pancreatic cancer patients with
obstructive jaundice. The positive likelihood ratio of 2.14 (95% ClI, 1.57-2.92) suggests that a
positive result for malignancy is not particularly useful for ruling it in. The negative likelihood
ratio of 0.17 (95% ClI, 0.09-0.33) suggests that a negative result for malignancy is moderately
useful for ruling it out, though there is substantial uncertainty in the estimate.

Adverse events

In 1 multicentre prospective cohort study (n=583) that examined the diagnostic test accuracy
of CT, no adverse events related to the tests were reported.

Endoscopic ultrasonography (EUS)
EUS

Diagnostic accuracy

Moderate quality evidence from 1 retrospective observational study (n=47) people found that
EUS had high sensitivity of 1.0 (95% CI, 0.92-1.0) and low specificity of 0.5 (95%Cl, 0.01-
0.99) in detecting malignancy in pancreatic cancer patients with obstructive jaundice. The
positive likelihood ratio of 2.0 (95% CI, 0.5-8.0) suggests that a positive result for malignancy
is not particularly useful for ruling it in, though there is uncertainty in the estimate. The
negative likelihood ratio of 0 suggests that a negative result for malignancy is very useful for
ruling it out.

Adverse events

No evidence was identified to inform this outcome.
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EUS-FNA cytology

Diagnostic accuracy

Low quality evidence from a meta-analysis of 5 retrospective observational studies (n=691)
found that EUS-FNA-based cytology had a moderate sensitivity of 0.85 (95% ClI, 0.79-0.9)
and a high specificity of 0.96 (95% CI, 0.86-0.99) in detecting malignancy in pancreatic
cancer patients with obstructive jaundice. The positive likelihood ratio of 22.2 (95% CI, 5.81-
84.75) suggests that a positive result for malignancy is very useful for ruling it in, though
there is uncertainty in the estimate. The negative likelihood ratio of 0.15 (95% ClI, 0.11-0.22)
suggests that a negative result for malignancy is moderately useful for ruling it out, though
there is uncertainty in the estimate.

Adverse events

Low quality evidence from 1 retrospective observational study (n=342 with resectable
pancreatic cancer) found that there were 2 overall complications related to the EUS-FNA
procedure: 1 patient had acute pancreatitis requiring hospitalization for 3 days and another
patient had aspiration pneumonia requiring oral antibiotics.

Endoscopic retrograde cholangiopancreatography (ERCP)
ERCP + Brushings of biliary strictures

Diagnostic accuracy

Very low quality evidence from 2 retrospective observational studies with (n=39; n=50) found
that ERCP plus brushings of biliary strictures had a low sensitivity, ranging from 0.13 to 0.65
and a high specificity of 1.0 (in both studies) in detecting malignancy in pancreatic cancer
patients with obstructive jaundice. The positive likelihood ratios ranged from 7.71 (95% ClI,
0.54-110.87) to 6.1 (95% ClI, 0.35-107.4) suggesting that a positive result for malignancy is
moderately useful for ruling it in, though there is uncertainty in the estimates. The negative
likelihood ratios ranged from 0.35 (95% CI, 0.22-0.56) to 0.87 (95% CI, 0.75-1.0) suggesting
that a negative result for malignancy is not particularly useful for ruling it out.

Adverse events

No evidence was identified to inform this outcome.

Positron emission tomography/-CT (PET/-CT)
Diagnostic accuracy

Moderate quality evidence from 1 prospective cohort study (n=148) found that FDG-PET/CT
had a high sensitivity of 0.96 (95% ClI, 0.89-0.99) and a low specificity of 0.53 (95% ClI, 0.39-
0.66) in detecting malignancy in pancreatic cancer patients with obstructive jaundice. The
positive likelihood ratio of 2.02 (95% ClI, 1.53-2.66) suggests that a positive result for
malignancy is not particularly useful for ruling it in. The negative likelihood ratio of 0.08 (95%
Cl, 0.03-0.22) suggests that a negative result for malignancy is very useful for ruling it out,
though there is substantial uncertainty in the estimate.

Adverse events

In 1 multicentre prospective cohort study (n=583) that examined the diagnostic test accuracy
of CT, no adverse events related to the tests were reported.
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Recommendations

1. For people with obstructive jaundice and suspected pancreatic cancer, offer a
pancreatic protocol CT scan before draining the bile duct.

2. |If the diagnosis is still unclear, offer fluorodeoxyglucose-positron emission
tomography/CT (FDG-PET/CT) and/or endoscopic ultrasound (EUS) with EUS-
guided tissue sampling.

3. Take a biliary brushing for cytology if:

¢ endoscopic retrograde cholangiopancreatography (ERCP) is being used
to relieve the biliary obstruction and

o there is no tissue diagnosis.
Evidence to recommendations

Relative value placed on the outcomes considered

Diagnostic accuracy (sensitivity, specificity, positive predictive value and negative predictive
value) and adverse events were considered the critical outcomes for this question.
Diagnostic accuracy was reported for all comparisons of interest. Adverse events were only
reported for EUS-FNA, MDCT and FDG-PET/CT.

Quality of evidence

Evidence was identified on the diagnostic accuracy of spiral and MDCT, EUS, EUS-FNA
cytology, FDG-PET/CT and ERCP plus brushings of biliary strictures. The quality of the
evidence for FDG-PET/CT was moderate, for ERCP plus brushings of biliary strictures it
ranged from very low to low, for CT was low (for spiral CT) to moderate (for MDCT), EUS-
FNA cytology was low and for EUS was moderate.

The committee noted that all studies, except for FDG-PET/CT, had either a serious or a very
serious risk of bias due to different reference standards being used across the study sample;
a lack of blinding; the test being evaluated being included in the reference standard
(potentially leading to an overestimation of test accuracy); people inappropriately excluded
from the analysis. The committee had more confidence in the quality of evidence from the
report related to FDG-PET/CT by Ghaneh et al. (2018) because it was the largest multicentre
study, it was conducted in a UK NHS setting (and therefore directly applicable) and the study
design was judged by the committee to be more robust than that of the other included
studies. Therefore in their discussion the committee placed relatively more weight on the
evidence from this study than in the rest of the evidence base.

The committee also noted that all patients had either imaging or ERCP in order to get into
these studies —the quality of this imaging could have had an effect on the accuracy results. In
addition the data for spiral CT were very old as the paper was from 2004. The committee
considered that the accuracy of CT was likely to be better than reported by these data as the
technology has advanced significantly since that time, as suggested by the data for MDCT.
They also agreed that CT was able to image the entire body which would be beneficial in
these patients and this contributed to the committee’s decision to make a strong
recommendation..

The committee noted that adverse event data were only found for EUS-FNA, CT and FDG-
PET/CT. Based on their clinical knowledge and experience, that there is a relatively low
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occurrence of adverse events with these procedures, the committee did not apply much
weight to this data when making recommendations.

No evidence was found on the diagnostic accuracy of CA19-9 or CT-guided biopsy in
diagnosing pancreatic cancer in people with jaundice. Therefore no recommendations were
made about these investigations. No further research was recommended since these were
not considered high priorities for research funding.

Consideration of clinical benefits and harms

The evidence showed that there was heterogeneity in results for CT with one study reporting
high specificity for detecting pancreatic cancer but low sensitivity whereas the other study
reported the opposite findings (high sensitivity and lower specificity). The study with higher
sensitivity and lower specificity provided higher quality evidence and the committee gave
more weight to this in their discussion. EUS had low specificity but high sensitivity. Based on
their clinical experience and knowledge the committee noted that a CT scan was a less
invasive technique and was able to identify metastases, which EUS could not do. Given that
CT is less invasive and would capture most positive cases (according to the higher quality
evidence) the committee therefore recommended CT as the first investigation to diagnose
pancreatic cancer as a rule-out test in someone with obstructive jaundice. Based on their
clinical knowledge and experience, the committee noted that if a CT scan is used, a
pancreatic protocol CT scan should be used to ensure good visualisation of any pathology in
the pancreas. The committee noted that this is current practice and that their
recommendation reinforces this message. They also agreed, based on their knowledge and
experience, that if biliary drainage was performed to relieve the jaundice before the CT scan
was conducted, this would detrimentally affect the interpretation of the CT scan. They
therefore agreed that the CT scan should be conducted before biliary drainage.

For people with uncertain findings after CT scanning had been conducted, the committee
believed that FDG-PET/CT added significant additional information. Based on the evidence
and their knowledge committee members noted that this was particularly the case in in the
detection of metastatic disease. In addition, due to its non-invasive nature and the low false
negative rates FDG-PET/CT was considered to be an appropriate additional diagnostic test
to rule out malignancy in people with suspected pancreatic cancer. The committee
recommended FDG-PET/CT and / or EUS with tissue sampling. If EUS is used in
combination with FDG-PET/CT or on its own, taking a tissue sample at the same time as
EUS is recommended because it would be needed to confirm the diagnosis and taking it at
the same time as EUS would reduce the need for repeated tests which would be more
acceptable to patients. The committee noted that EUS with tissue sampling had both high
sensitivity and specificity whereas FDG-PET/CT had high sensitivity but lower specificity. The
committee decided that the non-invasive nature of FDG-PET/CT, the low false negative rate
and the additional information related to metastic disease that it can provide, would put FDG-
PET/CT alongside EUS with tissue sampling as the next step if further diagnostic information
is required after the CT scan. The committee therefore decided that a FDG-PET/CT scan
should be conducted and / or EUS (with tissue sampling) if the diagnosis is still unclear after
CT.

The committee noted that the evidence for ERCP plus brushings of biliary strictures showed
high specificity but relatively low sensitivity and was of very low or low quality. They therefore
agreed not to make any recommendation about whether ERCP should be performed or not.
However, the committee noted, based on their knowledge and experience, that some people
who are deeply jaundiced or who are unfit for surgery will have an ERCP to relieve the
obstruction that is causing the jaundice before they have a tissue diagnosis. Brushings of
biliary strictures taken during the ERCP will give further diagnostic information which will
inform treatment. They therefore agreed to recommend biliary brushing to obtain cytology if
an ERCP is being performed and there is no tissue diagnosis. The committee agreed that
despite the low quality of the evidence, this should be a strong recommendation because
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having the diagnostic information provided by the brushings was essential, and in this group
it could only be obtained by biliary brushings.

The potential benefits of the recommendations made were considered to be a more efficient
pathway to diagnosis for people with obstructive jaundice which optimises non-invasive
investigations and a reduction in the need for multiple diagnostic investigations. The potential
harms were complications associated with the use of EUS and ERCP. However, as these
complication rates are low the potential benefits were considered to outweigh the potential
harms.

Consideration of economic benefits and harms

The committee noted that whilst no relevant published economic evaluations had been
indentified, diagnosis (including patients with jaundice) formed part of the diagnosis and
staging pathway for the cost utility analysis in a health technology assessment (HTA) by
Ghaneh et al. (2018) discussed in detail in section 7.5.1.

The HTA highlighted that including FDG-PET/CT as part of the diagnostic and staging work
up of patients with suspected pancreatic cancer was very likely cost saving and health
improving. It was acknowledged that the HTA did not look at the cost effectiveness of the
addition of FDG-PET/CT in a sub-group of patients with obstructive jaundice although this
group was part of the larger study cohort considered. However, the committee could not see
any clinical reason why the conclusions would not remain the same if such a sub group was
considered.

The committee also acknowledged that the majority of the cost savings and health
improvements identified in the HTA would be as a result of better staging and a reduction in
unnecessary resections (which is why the study was discussed in detail for the staging topic).
The recommendations for that topic, for diagnosis of people with obstructive jaundice and
suspected pancreatic cancer, and staging of those with confirmed pancreatic cancer almost
identically match the diagnosis and staging pathway used as the intervention in the HTA’s
cost utility study. The committee therefore considered the reasons discussed in section 7.8.4.
applied to the diagnostic recommendation for FDG-PET/CT as well (see recommendation 2).
The committee were therefore confident this recommendation was cost effective and very
likely cost saving and health improving.

The recommendation would lead to an initial increase in patients with obstructive jaundice
receiving FDG-PET/CT as only a minority of this patient group currently receive these. Given
the relatively large patient group this could be significant. The HTA strongly suggests that
this initial increase in resource use would be recoupedwithin a year.
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FNA. Journal of clinical gastroenterology 47(6): 532-537

People without jaundice but with a pancreatic abnormality

Review question: What is the most effective diagnostic pathway (imaging +/-CA 19-9,
biopsy (cytology or histology)) for adults with suspected pancreatic cancer in
secondary care who do not have jaundice but have a pancreatic abnormality on
imaging?

Introduction

The availability and use of imaging, both ultrasound and CT, continues to increase in clinical
practice and, as a consequence, incidental lesions are detected with increasing frequency.
Incidental lesions in the pancreas, both solid and cystic, in asymptomatic people are a
common finding. There is no consensus as to the most appropriate pathway to establish an
accurate diagnosis in this patient group.

Pancreatic CT scanning is regarded as the mainstay of the imaging pathway, but the role of
pancreatic MRl and FDG-PET/CT, although not well defined, is increasing.

In addition, the role of both cytology and histology and the best method of obtaining tissue to
confirm the diagnosis has not been established. Imaging may also reveal metastatic disease,
which could be sampled to help establish the diagnosis.

Guidance is needed on the most effective diagnostic pathway to identify pancreatic cancer in
people who have a pancreatic abnormality on imaging.

Review protocol summary

The review protocol summary used for this question can be found in Table 24. Full details of
the review protocol can be found in Appendix C.

Table 24: Clinical review protocol summary for the review of the most effective
diagnostic pathway for people with suspected pancreatic cancer who do not
have jaundice but have a pancreatic abnormality on imaging

Adults suspected of having pancreatic cancer who do not have jaundice but

Population have a pancreatic abnormality on imaging
Index Test ¢ Imaging +/- CA 19-9

¢ Ultrasound

e CT

e MRI

e FDG-PET/CT

¢ Biopsy (cytology or histology)
e EUS +/- FNA

e EUS +/- Core biopsy
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Adults suspected of having pancreatic cancer who do not have jaundice but
Population have a pancreatic abnormality on imaging

e Percutaneous liver biopsy
e Laparoscopy + biopsy
e Percutaneous pancreatic biopsy

Reference o Definitive diagnosis (preferably Pathological diagnosis)
Standard e Each other
Outcomes ¢ Diagnostic Accuracy including:

¢ Sensitivity

¢ Specificity

¢ Positive Predictive Value
¢ Negative Predictive Value
e Adverse events

Description of clinical evidence

Twenty-one articles reporting a total of 32 datasets were identified: 3 of these were RCTs
(Bang et al. 2012; Lee et al. 2014; Ramesh et al. 2015), 13 were prospective cohort studies
(Bournet et al. 2015; Bournet et al. 2009; Fabbri et al. 2011; Harewood & Wiersema 2002;
Iglesias-Garcia et al. 2007; Kliment et al. 2010; Krishna et al. 2009; Mishra et al. 2006;
Seicean et al. 2016; Strand et al. 2014; Touchefeu et al. 2009; Wakatsuki et al. 2005;
Wittman et al. 2006) and 5 were retrospective cohort studies (Fritscher-Ravens et al. 2002;
Hikichi et al. 2009; Tamm et al. 2007; Yang et al. 2015; Yusuf et al. 2009). A summary of the
included studies is presented in Table 25.

The majority of the studies examined the diagnostic test accuracy of EUS-FNA for detecting
malignancy in patients with suspected pancreatic cancer due to a solid lesion identified
through previous imaging (e.g. EUS, CT, MRI, ERCP). The maijority of the studies reported
sensitivity and specificity, as well as positive/negative predictive value. Three articles (Hikichi
et al. 2009; Ramesh et al. 2015; Yusuf et al. 2009) contributed two sets of data to the review
on EUS-FNA. The majority of the studies also used a composite ‘gold standard’ reference
test generally comprised of histo-/cyto-pathology from surgery, and subsequent clinical and
imaging follow-up results. The majority of the studies also reported that there were no
procedure-related adverse events, serious or otherwise. No studies were found that
examined percutaneous liver biopsy, laparoscopy + biopsy.

One single centre retrospective cohort study (n=117) examined the diagnostic accuracy of
multidetector CT (Tamm et al. 2007) in detecting malignancy in solid lesions initially identified
through imaging.

Two single centre cohort studies (n=330) — 1 prospective (n=213; Krishna et al. 2009) and 1
retrospective (n=117; Tamm et al. 2007) - examined the diagnostic accuracy of EUS in
detecting malignancy in solid lesions initially identified through imaging. The sample in
Krishna et al. (2009) had a low prevalence of malignant lesions (0.52) and included 15%
patients whose lesions were revealed to be cystic by EUS-FNA.

Twenty-two datasets (n=2869) from 19 studies - 3 RCTs (Bang et al. 2012; Lee et al. 2014;
Ramesh et al. 2015) and 16 (11 prospective and 5 retrospective) cohort studies - examined
the diagnostic accuracy of EUS-FNA in detecting malignancy in solid lesions initially
identified through imaging (Bournet et al. 2009, 2015; Fabbri et al. 2011; Fritscher-Ravens et
al. 2002; Harewood & Wiersema 2002; Hikichi et al. 2009; Iglesias-Garcia et al. 2007;
Kliment et al. 2010; Krishna et al. 2009; Mishra et al. 2006; Seicean et al. 2016; Tamm et al.
2007; Touchefeu et al. 2009; Wakatsuki et al. 2005; Wittman et al. 2006; Yusuf et al. 2009).
The majority of these studies used a 22-gauge needle to extract a cytological specimen. The
number of included studies (=4) allowed a meta-analysis of the diagnostic test accuracy data
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to be performed, which produces a summary point estimate of the sensitivity and specificity
of EUS-FNA. Although there was not sufficient data to examine heterogeneity for covariates
such as needle type and type of reference test, a subgroup analysis by type of study
(RCT/prospective cohort vs retrospective cohort) was conducted.

Four studies (n=158) - 2 RCTs (Bang et al. 2012; Lee et al. 2014) and 2 prospective cohort
studies (Strand et al. 2014; Wittman et al. 2006) - examined the diagnostic accuracy of EUS-
core biopsy in detecting malignancy in solid lesions initially identified through imaging. The
number of included studies (=4) allowed a meta-analysis of the diagnostic test accuracy data
to be performed, which produces a summary point estimate of the sensitivity and specificity
of EUS-core biopsy. The two RCTs, which randomised participants to receive either EUS-
FNA or EUS-core, both used fine biopsy (ProCore) needles (EUS-FNB), whilst the cohort
studies used either FNB (Strand et al. 2014) or trucut (Wittman et al. 2006) biopsy needles
(EUS-TNB).

One prospective cohort study (n=36) examined the diagnostic accuracy of combining EUS-
FNA with EUS-Core (Wittman et al. 2006).

One multicentre retrospective cohort study (n=60) examined the diagnostic accuracy of
percutaneous US-guided core in detecting malignancy in solid lesions initially identified
through imaging (Yang et al. 2015).

One multicentre retrospective cohort study (n=15) examined the diagnostic accuracy of
percutaneous US-guided FNA + core in detecting malignancy in solid lesions initially
identified through imaging (Yang et al. 2015).

Positive and likelihood ratios were calculated, where appropriate, from the raw diagnostic
test accuracy data or the estimated sensitivity and specificity of the studies to enable
evaluation of the relevant tests. The QUADAS-2 checklist was used to evaluate the risk of
bias and indirectness (applicability) of the studies.
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 25.

Table 25: Summary of included studies

Bang et al. 2012

Bournet, Selves
et al. 2015

Bournet, Souque
et al. 2009

Fabbri et al. 2011

Fritscher-Ravens
et al. 2002

Harewood et al.
2002

Hikichi et al. 2009

56 consecutive
patients with solid
lesion

186 consecutive
patients with
suspected solid
lesion

178 consecutive
patients with
suspected solid
lesion

50 consecutive
patients with solid
lesion

207 consecutive
patients with solid
lesion

185 consecutive
patients with
suspected or known
solid lesion

73 consecutive
patients with solid
lesion

ISBN 978-1-4731-2794-4

USA

Prospective
cohort

France

Prospective
cohort

France

Prospective
cohort

Italy

Retrospective
cohort

Germany
Prospective
cohort

USA

Retrospective
cohort

Japan

EUS-FNA

EUS-Core
(FNB)

EUS-FNA

EUS-FNA

EUS-FNA

EUS-FNA

EUS-FNA

EUS-FNA

63

Histology

Clinical follow up
(including subsequent
imaging and surgery)

Clinical follow up
(including subsequent
imaging and
cytopathology)
Surgery, death from
disease or
clinical/imaging follow
up

Histology, bacteriology,
or clinical follow up

Surgical pathology,
cytology, and clinical
course + sequential
radiological imaging
Surgery, autopsy, or
>12 months clinical
follow up

Sensitivity
Specificity

Sensitivity
Specificity

Sensitivity
Specificity

Sensitivity
Specificity

Sensitivity
Specificity

Sensitivity
Specificity

Sensitivity
Specificity

ROB:
ROA:

ROB:
ROA:

ROB:
ROA:

ROB:
ROA:

ROB:
ROA:

ROB:
ROA:

ROB:
ROA:

LOW
LOW

LOW
LOW

LOW
LOW

HIGH
LOW

LOW
LOW

LOW
LOW

LOW
LOW
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Iglesias-Garcia et 62 consecutive Prospective EUS-FNA Surgery or clinical Sensitivity

al. 2007 patients with solid cohort follow up (including Specificity ROA: |_ow
lesion Spain subsequent imaging

and biochemical
evaluation)

Kliment et al. 207 consecutive Prospective EUS-FNA Histology from Sensitivity ROB: LOW

2010 patients with solid cohort resection, or Specificity ROA: LOW
lesion Czech Republic clinical/imaging follow

up >6 months

Krishna et al. 213 consecutive Prospective EUS Definitive cytology, Sensitivity ROB: LOW

2009 patients with solid cohort EUS-FNA surgical pathology, and  Specificity ROA: LOW
lesion USA >12 months follow up.

Lee et al. 2014 118 consecutive RCT EUS-FNA Surgery or Sensitivity ROB: LOW
patients with solid South Korea EUS-Core clinical/imaging follow  Specificity ROA: LOW
lesion (FNB) up

Mishra et al. 2006 52 consecutive Prospective EUS-FNA Cytology on EUS-FNA  Sensitivity ROB: LOW
patients with solid cohort or CT-guided biopsy Specificity ROA: LOW
lesion USA and clinical follow up, or

surgical exploration
with intraoperative
biopsy

Ramesh et al. 100 consecutive Multicentre RCT EUS-FNA with  Histology Sensitivity ROB: LOW

2015 patients with USA 19-gauge Specificity ROA: LOW
suspected solid needle
lesion EUS-FNA with

22-gauge
needle

Seicean et al. 118 consecutive Prospective EUS-FNA EUS-FNA core biopsy Sensitivity ROB: LOW

2016 patients with solid cohort (follow up EUS-FNA if Specificity ROA: LOW
lesion Romania inconclusive), hepatic
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Strand et al. 2014 32 consecutive Prospective EUS-FNB EUS-FNA cytology Sensitivity B: UNCLEAR
patients with cohort Specificity ROA: HIGH
suspected solid USA
lesion

Tamm et al. 2007 117 consecutive Retrospective MDCT Histopathology on Sensitivity ROB: LOW
patients with solid cohort EUS biopsy or surgery Specificity ROA: LOW
lesion USA EUS-ENA samples, or >9 months

clinical follow up

Touchefeu et al. 90 consecutive Prospective EUS-FNA Histology on surgery Sensitivity ROB: HIGH

2009 patients with solid cohort samples or Specificity ROA: LOW
lesion France clinical/imaging follow

up

Wakatsuki et al. 83 consecutive Retrospective EUS-FNA Surgery, autopsy or >6  Sensitivity ROB: LOW

2005 patients with solid cohort months follow up Specificity ROA: LOW
lesion Japan

Wittman et al. 83 consecutive Prospective EUS-FNA Cytology, histology, Sensitivity ROB: LOW

2006 patients with solid cohort EUS-Core surgery, or clinical Specificity ROA: LOW
lesion UK (Trucut follow up

needle)
EUS-
FNA+Core

Yang et al. 2015 88 consecutive Retrospective Percutaneous  Surgical pathology or Sensitivity ROB: LOW
patients with solid cohort US-guided clinical follow up Specificity ROA: LOW
lesion Canada Core

Percutaneous
US-guided
FNA
Percutaneous
US-guided
Core + FNA

Yusuf et al. 2009  N=540 consecutive Retrospective EUS-FNA with  Surgical histopathology  Sensitivity ROB: LOW
patients with cohort 22-gauge or long-term follow up Specificity ROA: LOW
suspected PC due to ysa needle
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solid mass (22- EUS-FNA with
gauge needle) 25-gauge
N=302 consecutive needle

patients with
suspected PC due to
solid mass (25-
gauge needle)

7.2.4 Clinical evidence profile

The clinical evidence profiles for this review question are presented in Table 26 to Table 33.
7.2.41 Computed tomography

Table 26: Summary of clinical evidence for computed tomography to detect malignancy in people without jaundice but who have a
pancreatic abnormality on imaging

Tammet 117 Not Not applicable Not serious Not serious  0.97 0.72 3.49 0.04 HIGH
al. 2007 serious (0.91-0.99)  (0.46-0.89) (1.66-7.36)  (0.01-0.13)

" risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9.
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5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

Endoscopic ultrasonography (EUS)
EUS

Table 27: Summary of clinical evidence for EUS to detect malignancy in people without jaundice but who have a pancreatic
abnormality on imaging

Krishna et Not serious Serious® Not serious 0.66 2.94 MODERATE

al. 2009 serious (0.97-1 .0) (0.57-0.75) (2.25-3.85)

Tammet 117 Not Not serious Not serious Not serious 0.99 0.5 1.98 0.02 HIGH

al. 2007 serious (0.94-0.99) (0.27-0.73) (1.25-3.14)  (0-0.15)

Overall 330 Not Not serious Serious” Not serious MODERATE
serious

" risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

6, although Krishna et al. 2009 excluded patients whose lesions appeared to be cystic on CT or MRI, the sample included 33 participants (15% of analysed sample) whose focal
lesions were found to be cystic by EUS-FNA;

7. Krishna et al. 2009 contributes more than 50% of the total sample.
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17.2.4.2.2 EUS-FNA

2 Table 28: Summary of clinical evidence for EUS-FNA to detect malignancy in people without jaundice but who have a pancreatic
abnormality on imaging

22 datasets 2869 Not Serious?® Not serious Not serious 0.89 0.99 121.03 0.11 MODERATE
(3 RCTs and serious’ (0.85-0.92) (0.96-1.0) (20.64- (0.08-0.15)
16 709.55)
observational
cohort)®
4 1. risk of bias evaluated using QUADAS-2 checklist;
5 2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
6 inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;
7 3, indirectness was evaluated using the applicability items of QUADAS-2;
8 4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
9 missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
0 treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
1 0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
2 and 0.9;
3 %, positive and negative likelihood ratios calculated from meta-analysis;
4 6, 11 prospective, and 7 retrospective, cohort studies;
5 7, note that risk of bias for patient selection, index test, and flow and timing was low in all studies except for Fabbri et al. (2011) and Touchefeu et al. (2009), which both had
6 high risk of bias for flow and timing; also, in all the studies it was unclear how long the period was between initial index and subsequent reference test, whilst in the
7 majority of included studies, the same reference standard was not used;
8 8, the 95% prediction region was very wide and ranged from approximately 0.58 to 0.97 along the sensitivity axis and approximately 0.2 to 1.0 along the specificity axis (i.e. if
9 the model is correct, there is probability of 0.95 that a future study will have sensitivity and specificity within these regions).
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2 Table 29: Pooled sensitivity and specificity of EUS-FNA by type of study
P e -
Pooled sensitivity (95% Cl) 0.89 0.88 t=0.02, p=0.99
(0.84-0.93) (0.84-0.91)
Pooled specificity (95% Cl) 0.99 0.99 t=0, p=1.0
(0.91-1.0) (0.97-1.0)
Positive likelihood ratio (95% CI)? 92.82 109.95
(9.29-927.71) (25.14-480.83)
Negative likelihood ratio (95% CI)? 0.11 0.12
(0.07-0.17) (0.09-0.16)
3 1. Unpaired t-test to compare pooled estimates of RCTs and prospective cohort studies with retrospective cohort studies. Standard errors for each subgroup used to conduct t-
4 test calculated from 95% confidence intervals;
5 2, positive and negative likelihood ratios calculated from meta-analysis.

67.2.4.2.3 EUS-Core (FNB or TNB)

7 Table 30: Summary of clinical evidence for EUS-guided core biopsy (FNB or trucut) to detect malignancy in people without jaundice
8 but who have a pancreatic abnormality on imaging
4 studies 154 Not Very serious® Not serious Very serious” 0.70 176.61 VERY
(2RCTs serious (0.3-0.93) (0.03-1 .0)  (0.02- (0.09-1 02) LOW
and 2 1867693)8
prospectiv
e cohort)
9 " risk of bias evaluated using QUADAS-2 checklist;
0 2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
1 inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;
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3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

%, positive and negative likelihood ratios calculated from meta-analysis

5, the 95% prediction region was extremely wide and ranged from 0 to 1.0 along both the sensitivity and specificity axes. Note that the 2 RCTs have a much higher sensitivity
and specificity than the 2 prospective cohort studies;

7, 95% CI of sensitivity crosses both 0.75 and 1.0;

8, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.

EUS-FNA + Core

Table 31: Summary of clinical evidence for EUS-FNA + Core to detect malignancy in people without jaundice but who have a
pancreatic abnormality on imaging

Wittmann 36 Not Not applicable Not serious Very serious® 0.76 0.24
g'z)glé serious (0.55-0.91) (0.72-1.0) (1.18-273.95)7 (0.12-0.48)

" risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

5, 95% ClI of specificity crosses both 0.75 and 0.9 thresholds;
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7, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% CIs.

Percutaneous ultrasonography

Percutaneous US-guided Core

Table 32: Summary of clinical evidence for percutaneous US-guided core to detect malignancy in people without jaundice but who
have a pancreatic abnormality on imaging

Yang et Not applicable Not serious Serious® 0.93 12.85 0.07
al. 2015 serious (0.82-0.98) (0.54-1 .0) (0.89-186-03)” (0.03-0.19)

" risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

6, 95% Cls of sensitivity crosses 0.9 threshold

7, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.
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Percutaneous US-guided FNA + Core

Table 33: Summary of clinical evidence for percutaneous US-guided FNA + core to detect malignancy in people without jaundice but
who have a pancreatic abnormality on imaging

Yang et 15 Not Not applicable Not serious Very serious® 0.92 5.36 0.08
al. 2015 serious (0.64-1.0) (0.16-1 .0) (0.42-67.71)”  (0.01-0.51)

1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

6, 95% Cls of sensitivity crosses both 0.75 and 0.9 thresholds

7, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.
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Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence statements
Computed tomography (CT)

Diagnostic accuracy

Moderate quality evidence from 1 single centre retrospective cohort study (n=117) found that
multidetector CT had a high sensitivity of 0.97 (95% CI, 0.91-0.99) and a low specificity of
0.72 (95% CI, 0.46-0.89) in detecting malignant incidental solid pancreatic lesions in adults
with suspected pancreatic cancer. The positive likelihood ratio of 3.49 (1.66-7.36) suggests
that a positive result for malignancy is not particularly useful for ruling it in, though there is
uncertainty in the estimate. The negative likelihood ratio of 0.04 (95% ClI, 0.01-0.13)
suggests that a negative result for malignancy is very useful for ruling it out, though there is
uncertainty in the estimate.

Adverse events

No evidence was identified to inform this outcome.

Endoscopic ultrasonography (EUS)
EUS

Diagnostic accuracy

Moderate quality evidence from 2 single centre cohort studies - 1 prospective (n=213) and 1
retrospective (n=117) - found that EUS had a high sensitivity ranging from 0.99 to 1.0 and
low specificity ranging from 0.5 to 0.66 in detecting malignant incidental solid pancreatic
lesions in adults with suspected pancreatic cancer. The positive likelihood ratios were 1.98
(95% ClI, 1.25-3.14) and 2.94 (95% ClI, 2.25-3.85) suggesting that a positive result for
malignancy is not useful for ruling it in. The negative likelihood ratios were 0 and 0.02 (95%
Cl, 0-0.15) suggesting that a negative result for malignancy is very useful for ruling it out,
though there is uncertainty in the latter estimate.

Adverse events
No evidence was identified to inform this outcome.

EUS-FNA

Diagnostic accuracy

Moderate quality evidence from a meta-analysis of 22 studies (n=2869) found that
endoscopic ultrasound fine needle aspiration had a moderate pooled sensitivity of 0.89 (95%
Cl, 0.85-0.92) and a high pooled specificity of 0.99 (95% CI, 0.96-1.0) in detecting malignant
incidental solid pancreatic lesions in adults with suspected pancreatic cancer. The positive
likelihood ratio of 121.03 (95%, 20.64-709.55) suggests that a positive result for malignancy
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is very useful for ruling it in. The negative likelihood ratio of 0.11 (0.08-0.15) suggests that a
negative result for malignancy is moderately useful for ruling it out, though there is
uncertainty in the estimate.

A subgroup analysis by study type (RCTs and prospective cohort studies vs retrospective
cohort studies) showed that there was no significant difference between the two groups in
the estimated pooled sensitivity (0.89 [95% CI, 0.84-0.93] vs 0.88 [95% CI, 0.84-0.91],
respectively) and pooled specificity (0.99 [95% CI, 0.91-1.0] vs 0.99 [95% ClI, 0.97-1.0],
respectively), although there was more uncertainty in the pooled estimates from the
RCT/prospective cohort study group. The similar positive likelihood ratios of 92.82 (95% ClI,
9.29-927.71) and 109.95 (95% CI, 25.14-480.83) in the two subgroups support the
conclusion above that a positive result for malignancy is very useful for ruling it in. Similarly,
the negative likelihood ratios for the subgroups of 0.11 (95% ClI, 0.07-0.17) and 0.12 (95%
Cl, 0.09-0.16) also support the conclusion above that a negative result for malignancy is
moderately useful for ruling it out, though there is uncertainty in the estimates.

Adverse events

Fourteen studies (N=2123) reported data on adverse events with complication rates ranging
from 0% to 4%. Nine studies reported that there were no adverse events, whilst the most
common adverse event reported in the remaining 8 studies was mild pancreatitis (13
reported cases). Other reported adverse events included post-procedural pain (2 cases),
bleeding and fever (1 case each).

EUS-Core (FNB or trucut)

Diagnostic accuracy

Very low quality evidence from a meta-analysis of 4 studies (n=154) found that endoscopic
ultrasound core biopsy had a low pooled sensitivity of 0.7 (95% CI, 0.3-0.93) and a high
pooled specificity of 0.99 (95% CI, 0.03-1.0) in detecting malignant incidental solid pancreatic
lesions in adults with suspected pancreatic cancer. The positive likelihood ratio of 176.61
(95% Cl, 0.02-1867693) suggests that a positive result for malignancy is very useful for ruling
it in, though there is substantial uncertainty in the estimate. The negative likelihood ratio of
0.3 (95% ClI, 0.09-1.02) suggests that a negative result for malignancy is not particularly
useful for ruling, though there is substantial uncertainty in the estimate.

Adverse events

The studies reported no serious procedure-related adverse events. The complication rate
ranged from 0% to 5.2%. One study reported a case of mild acute pancreatitis that required
hospitalisation for 2 days, and 1 study reported 2 cases of gastric haematoma and 1 case of
mild bleeding.

EUS-FNA + Core

Diagnostic accuracy

Low quality evidence from 1 single-centre prospective cohort study (N=36) found that
combining EUS-FNA with EUS-Core biopsy had a moderate sensitivity of 0.76 (95% ClI,
0.55-0.91) and a high specificity of 1.0 (95% CI, 0.72-1.0) in detecting malignant incidental
solid pancreatic lesions in adults with suspected pancreatic cancer. The positive likelihood
ratio of 18 (95% CI, 1.18-273.95) suggests that a positive result for malignancy is very useful
for ruling it in, though there is substantial uncertainty in the estimate. The negative likelihood
ratio of 0.24 (95% CI, 0.12-0.48) suggests that a negative result for malignancy is not
particularly useful for ruling it out, though there is uncertainty in the estimate.
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Adverse events

The study did not report any serious adverse events. There was a 3% complication rate with
1 case of moderate self-limiting abdominal pain (not requiring analgesia) after biopsy of a
pancreatic tail lesion.

Percutaneous ultrasonography (percutaneous US)

Percutaneous US-guided Core

Diagnostic accuracy

Low quality evidence from 1 multicentre retrospective cohort study (n=60) found that
percutaneous US-guided core biopsy had a high sensitivity of 0.93 (95% ClI, 0.82-0.98) and a
high specificity of 1.0 (95% ClI, 0.54-1.0) in detecting malignant incidental solid lesions in
adults with suspected pancreatic cancer. The positive likelihood ratio of 12.85 (95% CI, 0.89-
186.03) suggests that a positive result for malignancy is very useful for ruling it in, though
there is substantial uncertainty in the estimates. The negative likelihood ratio of 0.07 (95%
Cl, 0.03-0.19) suggests that a negative result for malignancy is very useful for ruling it out,
though there is uncertainty in the estimates.

Adverse events

The study did not report any serious adverse events. There was a 3% complication rate with
1 case of haematoma and 1 case of pain, both reported immediately after the biopsy was
taken.

Percutaneous US-guided FNA + Core

Diagnostic accuracy

Low quality evidence from 1 multicentre retrospective cohort study (n=15) found that
percutaneous US-guided core biopsy combined with PUS-FNA had high sensitivity of 0.92
(95% Cl, 0.64-1.0) and a high specificity of 1.0 (95% ClI, 0.16-1.0) in detecting malignant
incidental solid lesions in adults with suspected pancreatic cancer. The positive likelihood
ratio of 5.36 (95% CI, 0.42-67.71) suggests that a positive result for malignancy is
moderately useful for ruling it in, though there is substantial uncertainty in the estimates. The
negative likelihood ratio of 0.08 (95% CI, 0.01-0.51) suggests that a negative result for
malignancy is very useful for ruling it out, though there is substantial uncertainty in the
estimates.

Adverse events

The study did not report any serious adverse events. There was a complication rate of 7%
with 1 case of pain reported immediately after the biopsy was taken.

Recommendations

4. Offer a pancreatic protocol CT scan to people with pancreatic abnormalities but
no jaundice.

5. If the diagnosis is still unclear, offer fluorodeoxyglucose-positron emission
tomography/CT (FDG-PET/CT) and/or EUS with EUS-guided tissue sampling.

6. If cytological or histological samples are needed, offer EUS with EUS-guided
tissue sampling.
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Evidence to recommendations

Relative value placed on the outcomes considered

Diagnostic accuracy (sensitivity, specificity, positive predictive value and negative predictive
value) and adverse events were considered the critical outcomes for this question.
Diagnostic accuracy was reported for all interventions of interest. Adverse events were
reported for all interventions except CT and EUS.

Quality of evidence

Evidence was identified on the diagnostic accuracy of CT, EUS, EUS-FNA, EUS-core, EUS-
FNA + core, percutaneous US-guided core and percutaneous US-guided FNA + core. The
quality of the evidence for CT and EUS-FNA was moderate, for EUS was high, for all other
investigations was either very low or low.

Given the low quality of the data for EUS-core, EUS-FNA + core, percutaneous US-guided
core and percutaneous US-guided FNA + core, the committee were less certain of the
balance between diagnostic accuracy and potential adverse events for these investigations.
They, therefore, agreed to apply more weight to the investigations with moderate and high
quality data. They did not make any recommendations about core biopsy by percutaneous
routes.

No evidence was identified on percutaneous liver or pancreatic biopsy or laparoscopy +
biopsy. Therefore, no recommendations were made about these investigations. No further
research was recommended since these were not considered high priorities for research
funding.

Consideration of clinical benefits and harms

The committee noted that of the investigations with moderate or high quality evidence, EUS
had shown the highest sensitivity but the lowest specificity for diagnosing malignancy in a
solid lesion suspected to be pancreatic cancer. Given that other investigations had similar
sensitivities but better specificities, they agreed not to make a recommendation about EUS
alone.

The committee noted, based on the evidence, that whilst the positive likelihood ratio for CT
was not as good as that for EUS-FNA/FNB, CT had a better negative likelihood ratio. They
also agreed, based on their knowledge and experience, that CT was more widely available
than EUS-FNA and was non-invasive so the risk of adverse events was lower. Therefore,
they agreed to recommend a CT scan as the first option in people with a solid lesion
suspected to be pancreatic cancer as a ruling out test. Based on their clinical knowledge and
experience, the committee noted that if a CT scan is used a pancreatic protocol CT scan
should be used to ensure good visualisation of any pathology in the pancreas.

Although there was no direct evidence on FDG-PET/CT as a diagnostic test for pancreatic
solid lesions, the committee believed that the evidence regarding its use in the diagnosis of
pancreatic cancer in people with jaundice (see section 5.1) and of people without jaundice
but with pancreatic abnormalities such as cysts (as described in Ghaneh et al. 2018 — see
section 5.3) merited its wider use in the diagnosis of people with solid lesions. As such, the
committee believed that FDG-PET/CT will add significant additional information, particularly
with respect to detecting metastatic disease if the diagnosis is unclear after the intial CT
scan.The committee noted that EUS with tissue sampling had both high sensitivity and
specificity whereas FDG-PET/CT had high sensitivity but lower specificity. The committee
decided that the non-invasive nature of FDG-PET/CT, the low false negative rate and the
additional information related to metastic disease that it can provide, would put FDG-PET/CT
alongside EUS with tissue sampling as the next step if further diagnostic information is
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required after the CT scan. For these reasons even though there was a lack of direct
evidence the committee decided, based on consensus, to make a strong recommendation
that a FDG-PET/CT scan should be conducted and / or EUS (with tissue sampling) if the
diagnosis is still unclear after CT.

The committee noted that EUS-guided tissue sampling can provide cytology or histology,
which a CT scan is unable to do. Based on their knowledge and experience, the committee
agreed that having cytology or histology would help to resolve diagnostic uncertainty,
facilitate oncological management and is needed to enrol people in clinical trials. Therefore,
based on the evidence and their knowledge, the committee agreed to recommend EUS-
guided tissue sampling for those people whose CT scan was inconclusive. They were unable
to specify whether FNA or FNB should be used for the tissue sampling as the evidence did
not support recommending 1 method over another.The committee considered that the
potential benefits of the recommendations made would be more accurate diagnosis of
pancreatic cancer in people with a solid lesion. The potential harms of the recommendations
were the potential for complications associated with EUS-guided tissue sampling. However,
the committee agreed that the benefits outweighed the harms as tissue sampling was only
recommended for a sub-set of the people being investigated.

Consideration of economic benefits and harms

The committee noted that whilst no relevant published economic evaluations were identified
for this topic, diagnosis (including patients with jaundice) formed part of the diagnosis and
staging pathway for the cost utility analysis in a health technology assessment (HTA) by
Ghaneh et al. (2018) identified for staging and discussed in detail in section 7.5.1.

The HTA highlighted that including FDG-PET/CT as part of the diagnostic and staging work
up of patients with suspected pancreatic cancer was very likely cost saving and health
improving. It was acknowledged that the HTA did not look at the cost effectiveness of the
addition of FDG-PET/CT in a sub-group of patients without jaundice but with pancreatic
abnormalities although this group would be a large component of study cohort considered. It
was noted that the definition of pancreatic abnormality for the inclusion criteria in the HTA
study (focal lesion in the pancreas/bulky pancreas/dilated pancreatic duct) was more
restrictive than the definition used for this question although it would account for the majority
of such abnormalities and the committee were confident that the evidence from this study
could be extrapolated since it also included people with pancreatic cysts.

The recommendations related to the topic in this section, as well as those for diagnosis of
people with suspected pancreatic cancer with jaundice and for staging almost identically
match the diagnosis and staging pathway used as the intervention in the HTA'’s cost utility
study. The committee therefore considered the reasons discussed in section 7.8.4. applied to
the two diagnostic recommendations as well. The committee were therefore confident this
recommendation was cost effective and very likely cost saving and health improving.

As for diagnosis for patients with jaundice (see section 5.1.7) this recommendation in favour
of FDG-PET/CT impacts upon a large proportion of the population considered for this
guideline. There will be an initial increase in resource use through increased imaging with
more expensive FDG-PET/CT, but this is likely to be recouped within one year.
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Pancreatic Cysts

Review question: In adults with a pancreatic cyst, what is the diagnostic pathway to
identify the cyst(s) at high risk of pancreatic malignancy?

Introduction

The diagnosis of pancreatic cysts continues to increase in frequency as more people
undergo cross sectional imaging.

The morphological identification of a cyst is straightforward on both MRI and CT but the
identification of the exact nature of the cystic lesion continues to present diagnostic difficulty.

Three broad groups of cystic lesions can be identified; definitely malignant, definitely benign
and indeterminate. There are features on imaging that suggest a cyst is suspicious in nature,
but often these are not definitive.

The presence of mucin within the cyst and the measurement of markers such as
Carcinoembryonic antigen (CEA) and amylase can help determine whether a lesion is benign
or pre-malignant, and the role of cytology and histology is important.

Several diagnostic pathways have been suggested within the literature but there remains
inconsistency within the UK as to the most effective method for diagnosis.

Guidance is needed on the most effective diagnostic pathway to identify cysts at high risk of
malignancy in people with pancreatic cysts.
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Review protocol summary

The review protocol summary used for this question can be found in Table 34. Full details of
the review protocol can be found in Appendix C.

Table 34: Clinical review protocol summary for the review of most effective diagnostic
pathway to identify the cyst(s) at high risk of pancreatic malignancy

Population Adults with pancreatic cysts

Index test e CA 19-9, CEA —in serum and cyst fluid
¢ Histology
e Cytology

¢ Imaging (MRI/MRCP, FDG-PET/CT, CT,
Ultrasound, needle Confocal Laser
Endomicroscopy, EUS+/-FNA)

Reference standard ¢ Definitive diagnosis (preferably pathological
diagnosis)
e Each Other
Outcomes Diagnostic Accuracy including:
e Sensitivity
e Specificity
¢ Positive Predictive Value
¢ Negative Predictive Value
e Adverse events

Description of Clinical Evidence

Thirty-five publications were included in this review: 2 of these were systematic reviews (Cao
et al. 2016; Zhu et al. 2017), 6 were prospective cohort studies (Brugge et al. 2004; Cizginer
et al. 2011; Frossard et al. 2003; Ghaneh et al. 2007; Pitman et al. 2013; Sperti et al. 2005),
and 27 of them were retrospective cohort studies (Ardengh et al. 2007; Gaddam et al. 2015;
Gerke et al. 2006; Hirono et al. 2012; Jang et al. 2014; Jin et al. 2015; Kamata et al. 2016;
Kim et al. 2012; Kim et al. 2015; Lee et al. 2001; Linder et al. 2006; Moris et al. 2016;
Nagashio et al. 2014; Nara et al. 2009; Oh et al. 2014; Oppong et al. 2015; Othman et al.
2012; Pais et al. 2007; Park et al. 2011; Pitman et al. 2010; Smith et al. 2016; Song et al.
2007; Sperti et al. 2001; Takanami et al. 2011; Talar-Wojnarowska et al. 2013; Wu et al.
2007; Zhang et al. 2010). A summary of the included studies is presented in Table 36.

Fourteen studies examined the diagnostic accuracy of cyst fluid analysis, cytology or imaging
for distinguishing between mucinous cystic neoplasms (MCNs; including IPMNs) and non-
mucinous cystic neoplasms (NMCNSs) of the pancreas (Brugge et al. 2004; Cizginer et al.
2011; Frossard et al. 2003; Gaddam et al. 2015; Jin et al. 2015; Linder et al. 2006; Moris et
al. 2016; Nagashio et al. 2014; Oh et al. 2014; Oppong et al. 2015; Park et al. 2011; Pitman
et al. 2010; Song et al. 2007; Zhang et al. 2010).

Twenty studies examined the diagnostic accuracy of cyst fluid analysis, cytology or imaging
for distinguishing between benign and potentially malignant or malignant pancreatic cystic
lesions (PCLs) (Ardengh et al. 2007; Cao et al. 2016; Gerke et al. 2006; Ghaneh et al. 2018;
Hirono et al. 2012; Jang et al. 2014; Kamata et al. 2016; Kim et al. 2012; Kim et al. 2015; Lee
et al. 2011; Nara et al. 2009; Othman et al. 2012; Pais et al. 2007; Pitman et al. 2013; Smith
et al. 2016; Sperti et al. 2001, Sperti et al. 2005; Takanami et al. 2011; Talar-Wojnarowska et
al. 2013; Wu et al. 2007).

ISBN 978-1-4731-2794-4
80



O©oo~NOOOhE WN-=-

10
11
12
13

14
15
16
17

18 7.3.21
197.3.2.1.1

20
21
22
23

24
25
26
27
28
29

30

31

Final
Diagnosis

One study (Park et al. 2011) examined the diagnostic accuracy of cyst fluid analysis,
cytology or imaging for distinguishing between both (i) MCNs and NMCNs and (ii) benign and
potentially malignant PCLs.

One of the systematic reviews (Cao et al. 2016) aimed to evaluate the diagnostic value of
serum CA 19-9 in identifying malignant PCLs and included 13 studies (n=1437). The other
systematic review (Zhu et al. 2017) evaluated the morbidity and mortality associated with
EUS-FNA for the diagnosis of PCLs, and included 40 studies (n=5147). Both systematic
reviews were assessed as being of high methodological quality, but included very low to
moderate quality evidence. See Table 36 for more details of the included studies.

Positive and likelihood ratios were calculated, where appropriate, from the raw diagnostic
test accuracy data or the estimated sensitivity and specificity of the studies to enable
evaluation of the relevant tests. The QUADAS-2 tool was used for assessing risk of bias and
indirectness of included studies.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, single and multiple test ROC curves and forest plots in
Appendix H, summary of QUADAS-2 study quality evaluations in Appendix J, study evidence
tables in Appendix F and list of excluded studies in Appendix G.

CEA
Cystic fluid CEA

Thirteen studies (n=1542) examined the diagnostic accuracy of cyst fluid CEA: 2 of these
were prospective cohort studies (Brugge et al. 2004; Cizginer et al. 2011), whilst the
remaining 11 were retrospective cohort studies. The median number of patients was 112
(range 52-226).

Nine studies focused on distinguishing between MCNs and NMCNs (Brugge et al. 2004;
Cizginer et al. 2011; Gaddam et al. 2015; Jin et al. 2015; Linder et al. 2006; Moris et al.
2016; Nagashio et al. 2014; Oppong et al. 2015; Oh et al. 2014). One study examined the
diagnostic accuracy of CEA for distinguishing between both types of cystic lesions (Park et
al. 2011). The cut-off value of cystic fluid CEA used to differentiate pancreatic MCNs and
NMCNs ranged from 5 to 6000 ng/ml, and were categorised as detailed in Table 35:

Table 35: Studies on cystic fluid CEA by cut-off level

Cystic fluid CEA cut-off level Studies

<10 Gaddam et al. 2015; Oppong et al. 2015

<30-701 Jin et al. 2015; Oh et al. 2014; Oppong et al.
2015; Park et al. 2011; Nagashio et al. 2014

<30 Hirono et al. 2012

<45 Talar-Wojnarowska et al. 2013

<105 Gaddam et al. 2015

<110 Cizginer et al. 2011; Oppong et al. 2015

<129 Moris et al. 2016

<192a Brugge et al. 2004; Gaddam et al. 2015; Jin et
al. 2015; Oppong et al. 2015

<200 Park et al. 2011

<300 Jin et al. 2015

<800 Gaddam et al. 2015; Jin et al. 2015; Park et al.
2011

<6000 Linder et al. 2006

1 sufficient studies to permit meta-analysis of diagnostic test accuracy data.
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Three studies evaluated the diagnostic accuracy of cyst fluid CEA for distinguishing between
benign from potentially malignant and malignant PCLs (Hirono et al. 2012; Othman et al.
2012; Talar-Wojnarowska et al. 2013). The cut-off value of cystic fluid CEA used to
differentiate benign from malign cysts ranged from 30 to 6000 ng/ml, and were categorised
as follow:

e 30-70 ng/ml: Hirono et al. 2012; Talar-Wojnarowska et al. 2013
e 6000 ng/ml: Othman et al. 2012

Serum CEA

One retrospective study (n= 85) conducted in Taiwan evaluated serum levels of CEA for the
differential diagnosis of pancreatic cystadenoma (benign PLC) or cystadenocarcinoma
(malign PLC) (Wu et al. 2007).

CA 19-9
Cystic fluid CA 19-9

One meta-analysis (n=1437; Cao et al. 2016) of 13 observational studies (Fritz et al. 2011;
Goh et al. 2008; Grobmyer et al. 2009; Hirono et al. 2012; Hwang et al. 2011; Ingkakul et al.
2010; Jones et al. 2009; Kitagawa et al. 2003; Ohtsuka et al. 2012; Sadakari et al. 2010;
Shin et al. 2010; Sperti et al. 2007; and Xu et al. 2011) and 1 additional retrospective study
(n=52; Talar-Wojnarowska et al. 2013) examined the diagnostic accuracy of CA 19-9 for
distinguishing between benign and potentially malignant and malignant PCLs. The cut-off
levels ranged from 35 to 45 ng/ml.

Serum CA 19-9

One study (n=85) conducted in Taiwan evaluated serum levels of CA 19-9 (Wu et al. 2007)
for the differential diagnosis of pancreatic cystadenoma (benign PLC) or
cystadenocarcinoma (malign PLC) (Wu, Yan et al. 2007).

Cytology: EUS-FNA

Ten studies (n=1164), 4 prospective and 6 retrospective cohort, examined the diagnostic
accuracy of EUS-FNA cytology (Ardengh et al. 2007; Brugge et al. 2004; Cizginer et al.
2011; Frossard et al. 2003; Oppong et al. 2015; Pais et al. 2007; Pitman et al. 2010; Pitman
et al. 2013; Smith et al. 2016; Zhang et al. 2010). Six of the studies evaluated the diagnostic
accuracy of EUS-FNA based cytology for distinguishing between pancreatic MCNs and
NMCNs (Brugge et al. 2004; Cizginer et al. 2011; Frossard et al. 2003; Oppong et al. 2015;
Pitman et al. 2010; Zhang et al. 2010), whilst the remaining studies focused on distinguishing
benign from potentially malignant or malignant PCLs (Ardengh et al. 2007; Pais et al. 2007;
Pitman et al. 2013; Smith et al. 2016).

Imaging: CT

Seven studies (n=936), 2 prospective and 5 retrospective cohort, examined the diagnostic
accuracy of CT (Gerke et al. 2006; Ghaneh et al. 2018; Lee et al. 2011; Nara et al. 2009;
Song et al. 2007; Sperti et al. 2001; Sperti et al. 2005). Six of the studies focused on
distinguishing between benign from potentially malignant and malignant PCLs (Gerke et al.
2006; Ghaneh et al. 2018; Lee et al. 2011; Nara et al. 2009; Sperti et al. 2001; Sperti et al.
2005).

Imaging: EUS

Seven studies (n=670), 3 prospective and 4 retrospective cohort, examined the diagnostic
accuracy of EUS for the morphological evaluation of suspected pancreatic cystic neoplasms
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(Brugge et al. 2004; Cizginer et al. 2011; Frossard et al. 2003; Gerke et al. 2006; Kamata et
al. 2016; Kim et al. 2012; Oppong et al. 2015). Three of the studies evaluated the accuracy
of EUS for distinguishing between pancreatic MCNs and NMCNs (Gerke et al. 2006; Kamata
et al. 2016; Kim et al. 2012); 4 studies focused on distinguishing between benign from
potentially malignant and malignant PCLs (Brugge et al. 2004; Cizginer et al. 2011; Frossard
et al. 2003; Oppong et al. 2015); and 3 studies evaluated the accuracy of EUS.

Imaging: EUS-FNA

One retrospective cohort study (n=119) examined the diagnostic accuracy of EUS-FNA for
distinguishing between pancreatic MCNs and NMCNs (Oppong et al. 2015).

Imaging: FDG-PET/CT

Four studies (n=715), 2 prospective and 2 retrospective, examined the diagnostic accuracy
of 18-fluorodeoxyglucose PET in distinguishing benign from malignant cystic lesions of the
pancreas (Ghaneh et al. 2018; Sperti et al. 2001; Sperti et al.2005; Takanami et al. 2011).
The most recent study (Ghaneh et al. 2018), known as PET-PANC, was a multicentre UK
study and used a standardised protocol to examine whether the addition of FDG-PET/CT to
MDCT provides tangible diagnostic and staging benefits.

Imaging: MRI

Five retrospective cohort studies (n=324) examined the diagnostic accuracy of MRI: 4 of
these (n=271) examined the diagnostic accuracy of MRI for distinguishing benign from
malignant PCLs (Jang et al. 2014; Kim et al. 2012; Kim et al. 2015; and Lee et al. 2011),
whilst 1 of these examined the accuracy of MRI in the differentiation of IPMNs from other
pancreatic cystic masses (n=53; Song et al. 2007).
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 36

Table 36: Summary of included studies

Ardengh et al.
2007

Brugge et al.
2004

Cao et al. 2016

Time frame: The
literature search

Sample size
n=197
Characteristics

M/F (n): n.r./n.r.

Median age
(range): n.r.

Sample size
n=112
Characteristics
M/F (n): 41/71
Mean age (yr):
60.1

Sample size

13 studies with
1437 patients

ISBN 978-1-4731-2794-4

Retrospective
observational study

Brazil

Prospective observational
study (multicentre)

USA

1 MA of 13 studies (1
prospective-12
retrospectives)

Index test 1 (n= 196):
EUS-FNA cytology

Final diagnosis:
Benign (n): 44
Malign (n): 152

Index test 1 (n=111): Cyst
fluid CEA -192 ng/ml

Final diagnosis:
Mucinous(n): 56
Non-mucinous(n):55
Index test 2 (n=111): EUS
Final diagnosis:
Mucinous(n): 56
Non-mucinous(n): 55
Index test 3 (n=110):
EUS-FNA cytology
Final diagnosis:
Mucinous(n): 56
Non-mucinous(n): 54
Index test 1 (n=1437):

Cyst fluid CA 19-9 [35
ng/ml (n=1 studies); 37

84

The final diagnosis
was based on
surgical findings or by
a mean clinical
follow-up of 11.8
months (356 and 255
respectively, numbers
refer to the overall
cohort of patients -
n==611)

The final diagnosis
was based on
surgical
histopathology
(n=111)

Diagnostic accuracy

Diagnostic accuracy

The final diagnosis
was based on
surgical

Diagnostic accuracy

Serious
risk of
bias

Serious
risk of
bias

Fritz et
al. 2011
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was up to March  Fritz et al. 2011 ng/ml (n=9); 45 ng/ml histopathology (n=11 Serious
2016. The (n=142) (n=1); n.r. (n=2)] studies — 1227 risk of
included paper  Goh et al. 2008 Final diagnosis: patients), bias
ranged from (n=176) Benign (n): 948 histopathology results Goh et
2007 to 2011 Grobmyer et al. Malign (n): 489 anijzcllglfgl follow-up al. 2008
2009 (n=78) (=2 ) Serious
Hirono et al. risk of
2012 (n=134) bias
Hwang et al. Grobmy
2011 (n=237) eretal.
Ingkakul et al. 2009
2010 (n=200) No_
Jones et al. 2009 ST
(n=114) r|§k of
Kitagawa et al. b'_as
2003 (n=63) Hirono
Ohtsuka et al. SI) ?IZ
2012 (n=138) N
Sadakari et al. s:rious
20?0 (=) risk of
Shin et al. 2010 bias
(n=204) Hwang
Sperti et al. 2007 et al.
(n=64) 2011
Xu et al. 2011 No
(n=86) serious
risk of
bias
Ingkakul
etal.
2010
Very
serious
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risk of
bias
Jones et
al. 2009

Serious
risk of
bias
Kitagaw
aetal.
2003
No
serious
risk of
bias
Ohtsuka
et al.
2012

Serious
risk of
bias
Sadakar
i etal.
2010

No
serious
risk of
bias
Shin et
al. 2010
No
serious
risk of
bias
Sperti et
al. 2007
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Cizginer et al.
2011

Frossard et al.

2003

Sample size
n=198
Characteristics
M/F (n): 77/121
Mean age (yr):
60.6

Sample size
n=127
Characteristics
M/F (n): 49/78
Median age
(range): 59.3
(15)

ISBN 978-1-4731-2794-4

Prospective observational
study

USA

Prospective observational
study

France

Index test 1 (n=154): Cyst
fluid CEA - 109,9 ng/ml

Final diagnosis:
Mucinous(n):110
Non-mucinous(n):44
Index test 2 (n=194): EUS
Final diagnosis:
Mucinous(n):141
Non-mucinous(n):53
Index test 3 (n=194): EUS
-FNA cytology

Final diagnosis:
Mucinous(n):141
Non-mucinous(n):53
Index test 1 (n=67): EUS

Index test 2 (n=67): EUS
-FNA cytology

Final diagnosis:
Mucinous(n):40
Non-mucinous(n): 27

87

The final diagnosis
was based on
histology (n=194) or
malignant cytology
(n=4) -number
provided for the total
study cohort, n=198

Diagnostic accuracy

The final diagnosis
was based on
surgery (n=59) or
post-mortem (n=8)

Diagnostic accuracy

Very
serious
risk of
bias

Xu et al.
2011

No
serious
risk of
bias
Serious
risk of
bias

Serious
risk of
bias
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Gaddam et al.
2015

Sample size
n=226
Characteristics
M/F (n): 88/138
Mean age (SD):
60.9 (13.1)
Sample size
n=66
Characteristics
M/F (n): 28/38
Median age
(range): 59 (27-
82)

Gerke et al.
2006

Ghaneh et al.
2018

Sample size
N=619
Characteristics
M/F (n): 353/266
Mean age (IQR,
range): 66 (15,
21-87) years
Final diagnosis
(ITT):

(n): 384
benign(n): 166
Sample size
n=134
Characteristics
M/F (n): 74/60
Mean age (SD):
68.9 (9.7)

Hirono et al.
2012

ISBN 978-1-4731-2794-4

Retrospective
observational study

USA

Retrospective
observational study

USA

Prospective multicentre
study
UK

Retrospective
observational study

Japan

Index test 1 (n=226): Cyst
fluid CEA -5, 105,192, 800
ng/ml

Final diagnosis:
Mucinous(n): 150
Non-mucinous(n): 76

Index test 1 (n=41): CT
Final diagnosis:

Benign (n): 20

Malign (n): 21

Index test 2 (n=66): EUS
Final diagnosis:

Benign (n): 35

Malign (n): 31

Index test 1 (n=583 [ITT]):
MDCT

Index test 2 (n=583 [ITT]):
FDG-PET/CT

Index test 1 (n=134): Cyst
fluid CEA 30 ng/ml

Final diagnosis:
Benign (n): 78
Malign (n): 56

88

The final diagnosis
was based on
surgical
histopathology
(n=226)

Diagnostic accuracy

The final diagnosis
was based on
surgical pathology (n
= 43), diagnostic fine
needle aspiration (n =
13) or follow-up
imaging (n = 10)

Diagnostic accuracy

The final diagnosis
was based on:

Histology (resection
[n=242] or biopsy
[n=249]) or 12-mo
clinical FU (n=92)

Diagnostic accuracy

The final diagnosis
was based on
histopathology
(n=134)

Diagnostic accuracy

Serious
risk of
bias

Serious
risk of
bias

No
serious
risk of
bias

Serious
risk of
bias
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Jang et al. 2014  Sample size Retrospective Index test 1 (n=61): MRI The final diagnosis Diagnostic accuracy Very
n=65 observational study Final diagnosis: was based on serious
Characteristics ~ Korea Benign (n): 42 rs]f‘rtg'ca![h | 61 [)'_Sk of
M/F (n): 38/23 Malign (n): 19 Ieiepatielogy (B=5L) 1as
Mean age (SD):
n.r.

Jin et al. 2015 Sample size Retrospective Index test 1 (n=86): Cyst The final diagnosis Diagnostic accuracy Serious
n=86 observational study fluid CEA — 30.7, 192, was based on risk of
Characteristics USA 300, 800 ng/ml surgical histology bias
M/F (n): 32/54 Final diagnosis: (n=86)
Mean age (SD): Mucinous(n): 77
65.0 (13.0) Non-mucinous(n): 9

Kamata et al. Sample size Retrospective Index test 1 (n=70): EUS The final diagnosis Diagnostic accuracy Very

2016 n=70 observational study Final diagnosis: was based on serious
Characteristics ~ Japan Benign (n): 40 rs]f‘rtg'ca![h | 70 [)'_Sk of
M/F (n): 31/29 Malign (n): 30 FEitere e oL (=010 S
Mean age (SD):
62.0 (n.r)

Kim et al. 2012 Sample size Retrospective Index test 1 (n=51): EUS The final diagnosis Diagnostic accuracy No
n=51 observational study Index test 2 (n=51): MRI was based on serious
Characteristics Korea Final diagnosis: f]!"'tglca'th | 51 g?k of
M/F (n): 23/28 Benign (n): 15 itepetelogy (=) 1as
Mean age Malign (n): 36
(years): 43

Kim et al. 2015 Sample size Retrospective Index test 1 (n=96): MRI The final diagnosis Diagnostic accuracy Very
N= 123 observational study Final diagnosis: was based on serious
Characteristics ~ Korea Benign (n): 51 Ef";[g'ca![h I o6 g?k of
M/F (n): n.r. Malign (n): 45 Fitepetelogy (=20 1as

Mean age (SD):

n.r.
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Lee et al. 2001 Sample size Retrospective Index test 1 (n=63): CT The final diagnosis Diagnostic accuracy Serious
n=63 observational study Index test 2 (n=63): MRI was based on risk of
Characteristics Korea Final diagnosis: surgical bias
M/F (n): 25/38 Benign (n): 37 iEeEielleg) (=8
Mean age Malign (n): 26
(range): 55.7
(12-79)
Linder et al. Sample size Retrospective Index test 1 (n=71): Cyst The final diagnosis Diagnostic accuracy Serious
2006 n=102 observational study fluid CEA — 6000 ng/ml was based on risk of
Characteristics USA Final diagnosis: Syrgical bias
M/F (n): 60/42 Mucinous(n): 35 histopathology (n=71)
Mean age Non-mucinous(n): 36
(range): 51 (23-
76)
Moris et al. 2016 Sample size Retrospective Index test 1 (n=180): Cyst  The final diagnosis Diagnostic accuracy Serious
n=180 observational study fluid CEA — 129 ng/ml was based on risk of
Characteristics USA Final diagnosis: surgical bias
M/F (n): 58/83 Mucinous(n): 145 ?rlls=t108pg;thology
Mean age (SD): Non-mucinous(n): 35
68 (9.2)
Nagashio et al. Sample size Retrospective Index test 1 (n=68): Cyst The final diagnosis Diagnostic accuracy Serious
2014 n=78 observational study fluid CEA —67.3 ng/ml was based on risk of
Characteristics Japan Final diagnosis: surgical bias
M/F (n): 26/42 Mucinous(n): 39 g'rséoif(j:)hdoﬁ%’a(n;%)
Mean age B I ERELETE 24 or clxgnicaglnm%llow?upg
(range): n.r. (n=20)
Nara et al. 2014  Sample size Retrospective Index test 1 (n=123): CT The final diagnosis Diagnostic accuracy Serious
n=123 observational study Benign (n): 92 was based on risk of
Characteristics ~ Japan Malign (n): 31 ﬁ?"tgica'th | bias
M/F (n): 70/53 (r']i;’ng) Sl
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Median age
(range): 66 -(40-
84)

Sample size
n=69
Characteristics
M/F (n): 32/46
Median age
(range): 62 (24-
84)

Oppong et al. Sample size
2015 n=119

Characteristics
M/F (n): 37/82
Mean age
(range): 61.4
(19-84)

Oh et al. 2014

ISBN 978-1-4731-2794-4

Retrospective
observational study
USA

Retrospective
observational study

UK

Index test 1 (n=78): Cyst
fluid CEA — 50 ng/ml
Final diagnosis:
Mucinous(n):62
Non-mucinous
[pseudocysts] (n): 16

Index test 1 (n=78): Cyst
fluid CEA -7, 30, 110,
192 ng/ml

Final diagnosis:
Mucinous(n): 50
Non-mucinous(n): 28
Index test 2 (n=111): EUS
Final diagnosis:
Mucinous(n):81
Non-mucinous(n): 30
Index test 3 (n=102):
EUS-FNA cytology

Final diagnosis:
Mucinous(n): 72
Non-mucinous(n): 30
Index test 4 (n=119):
EUS-FNA imaging

Final diagnosis:
Mucinous(n): 79
Non-mucinous(n): 40

91

The final diagnosis
was based on
surgical histology
(n=78)

Diagnostic accuracy

The final diagnosis
was based on
definitive tissue
sampling (n=119 -
diagnostic malignant
cytology, resection
histology or biopsy
histology)

Diagnostic accuracy

Serious
risk of
bias

Serious
risk of
bias
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Othman et al. Sample size
2012 n=63
Characteristics

M/F (n): 19/44

Mean age (SD):

68.9 (0.8)
Sample size
n=74
Characteristics
M/F (n): 38/36
Mean age
(range): 65 (41-
84)

Sample size
n=124
Characteristics
M/F (n): n.r./n.r.

Median age
(range): n.r.

Pais et al. 2007

Park et al. 2011

Pitman et al.
2010

Sample size
n=112
Characteristics
M/F (n): 39/73
Mean age
(years): 68
Sample size
n=70

Pitman et al.
2013

ISBN 978-1-4731-2794-4

Retrospective
observational study

USA

Retrospective
observational study

USA

Retrospective
observational study

USA

Retrospective
observational study

USA

Prospective observational
study

USA

Index test 1 (n=63): Cyst
fluid CEA — 6000 ng/ml

Final diagnosis:
Benign (n): 47
Malign (n): 16

Index test 1 (n=65): EUS-
FNA cytology

Final diagnosis:
Benign (n): 45
Malign (n): 20

Index test 1 (n=124): Cyst
fluid CEA — n.r.

Final diagnosis:
Benign (n): 104
Malign (n): 20

Index test 2 (n=124): Cyst
fluid CEA — n.r.

Final diagnosis:
Mucinous(n): 81
Non-mucinous(n): 43
Index test 1 (n=112):
EUS-FNA cytology
Final diagnosis:
Mucinous(n): 39
Non-mucinous(n): 73

Index test 1 (n=66): EUS-
FNA cytology

Final diagnosis:

92

The final diagnosis
was based on
surgical
histopathology (n=63)

Diagnostic accuracy

The final diagnosis
was based on
histopathology (n=65)

Diagnostic accuracy

The final diagnosis
was based on
surgical
histopathology
(n=104), true-cut
histology or cytology
(22)

Diagnostic accuracy

The final diagnosis
was based on
confirmed histology
(n=112)

Diagnostic accuracy

The final diagnosis
was based on

Diagnostic accuracy

Serious
risk of
bias

Serious
risk of
bias

Serious
risk of
bias

Serious
risk of
bias

Serious
risk of
bias
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Smith et al. 2016

Song et al. 2007

Sperti et al. 2001

Sperti et al. 2005

Characteristics
M/F (n): 24/46
Mean age
(range): 57 (19-
60)

Sample size
n=127
Characteristics
M/F (n): 38/89
Median age
(range):
Sample size
n=53
Characteristics
M/F (n): 29/24
Median age
(range): 67 (44-
87)

Sample size
n=56
Characteristics
M/F (n): 21/35
Mean age
(range): 60.1
(31-86)
Sample size
n=50
Characteristics
M/F (n): 17/33
Mean age
(range): 58.1
(14-87)

ISBN 978-1-4731-2794-4

Retrospective
observational study

USA

Retrospective
observational study
South Korea

Retrospective
observational study

Italy

Prospective observational
study

Italy

Benign (n): 24
Malign (n): 42

Index test 1 (n=127):
EUS-FNA cytology

Final diagnosis:
Benign (n): 29
Malign (n): 98

Index test 1 (n=53): CT
Index test 2 (n=53): MRI
Final diagnosis:
Mucinous(n): 31
Non-mucinous(n): 22

Index test 1 (n=56): CT
Index test 2 (n=56): F-18-
PET

Final diagnosis:

Benign (n): 39

Malign (n): 17

Index test 1 (n=50): CT
Index test 2 (n=50): F-18-
PET

Final diagnosis:

Benign (n): 33

Malign (n): 17

93

confirmed histology
(n=66)

The final diagnosis
was based on
confirmed histology
(n=127)

The final diagnosis
was based on
histopathology
findings (n=53)

The final diagnosis
was based on
definitive pathology:
resection (n=36)
biopsy (n=19); and
follow-up (n=1)

The final diagnosis
was based on
pathologic findings of
resected specimen,
biopsy, or follow-up
(numbers are not
provided)

Diagnostic accuracy

Diagnostic accuracy

Diagnostic accuracy

Diagnostic accuracy

Serious
risk of
bias

No
serious
risk of
bias

Serious
risk of
bias

Serious
risk of
bias
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Takanami et al. Sample size Retrospective Index test 1 (n=16): F-18-  The final diagnosis Diagnostic accuracy Very
2011 n=59 observational study PET was based on serious
Characteristics Japan Final diagnosis: surgical risk of
M/F (n): 56/3 Benign (n): 7 histopathology bias
Mean age (SD): Malign (n): 9
66 (n.r.)
Talar- Sample size Retrospective Index test 1 (n=52): Cyst The final diagnosis Diagnostic accuracy Serious
Wojnarowska et =52 observational study fluid CEA — 45 ng/ml was based on risk of
al. 2013 Characteristics Poland Index test 2 (n=52): CySt Syrgical bias
Mean age (SD): Final diagnosis: ;ﬁ;gg?;nr:;:]gs
55(3.2) Ben.lgn (jE & follow-up (>18
Malign (n): 16 months)
Wu et al. 2007 Sample size Retrospective Index test 1 (n=85): Cyst The final diagnosis Diagnostic accuracy Serious
n=85 observational study fluid CEA — n.r. was based on risk of
Characteristics Taiwan Index test 2 (n=85): CySt Syrgical bias
M/F (n): 26/69 fluid CA 19-9 — n.r. hlstopathology (n=85)
Median age Index test.3 (n=85):
(range): n.r. Serum fluid CEA — n.r.
Index test 4 (n=85):
Serum fluid CA 19-9 — n.r.
Final diagnosis:
Benign (n): 37
Malign (n): 48
Zhang et al. Sample size Retrospective Index test 1 (n=54): EUS-  The final diagnosis Diagnostic accuracy Serious
2010 n=140 observational study FNA cytology was based on risk of
Characteristics USA Final diagnosis: sur9i03| bias

M/F (n): n.r./n.r.

Median age
(range): n.r.

ISBN 978-1-4731-2794-4
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Zhu et al. 2017 Sample size 1 MA of 40 studies (19 Aims and intervention Exclusion criteria Adverse
Time frame: The 40 studies with prospective-21 To systematically evaluate conference abstracts events/complications  serious
literature search 5124 patients retrospectives) morbidity and mortality and letters risk of
was up to associated with EUS-FNA  reviews and bias"*
September for the diagnosis of PCLs  guidelines
2015. The

included paper
ranged from
1997 to 2015

case reports
insufficient data
therapeutic EUS-FNA

Notes: », QUADAS 2 checklist; M the Assessment of Multiple Systematic Reviews (AMSTAR) appraisal tool to evaluate methodological quality;. Abbreviations: CA,
Carbohydrate antigen; CEA, Carcinoembryonic antigen; CT, Computed tomography; EUS, Endoscopic ultrasound; FNA, Fine-needle aspiration; IPMN, intraductal
papillary mucinous neoplasm; MCN, Mucinous cystic neoplasm; MRI, Magnetic resonance imaging; NMCN, Non-mucinous cystic neoplasms; NPV, Negative predictive
value; PCL, Pancreatic cystic lesion; FDG-PET/CT, Positron emission tomography/computed tomography; PPV, Positive predictive value; SCA, Serous cystadenoma.

Clinical evidence profile

The clinical evidence profiles for this review are presented in Table 39 to Table 54

Cystic fluid or serum CEA
Cystic fluid CEA

Table 37: Summary of clinical evidence for meta-analyses of cystic fluid CEA to distinguish between mucinous cystic and non-

mucinous cystic neoplasms of the pancreas

434 <30-70 Serious® Not serious Not serious Serious’

retrospectlv
e cohort
studies

ISBN 978-1-4731-2794-4
95

0.88 0.82 4.83 0.15
(0.82- (0.72-  (3.08-  (0.1-0.23)
0.92) 0.89) 7.58)
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4 studies (1 401 <192 Serious® Not serious Not serious Not serious 0.58 0.87 4.33 0.48 MODE
prospective (0.49- (0.74- (2.27- (0.39-0.59) RATE
and 3 0.67) 0.94) 8.26)

retrospectiv

e cohort)

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

%, positive and negative likelihood ratios calculated from meta-analysis;

6, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text) for all studies. Flow and timing
of patient unclear for all studies;

7, 95% Cl for sensitivity crosses 0.9;

8, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text) for 3 studies (Jin et al. 2015,
Oppong et al. 2015, Gaddam et al. 2015). High risk of verification bias in Gaddam et al. 2015 (Not all patients received the same reference test).
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Table 38: Summary of clinical evidence for other studies on cystic fluid CEA at various cut-offs to distinguish between mucinous
cystic and non-mucinous cystic neoplasms of the pancreas

Gaddam et Very Not applicable Not serious Not serious 0.94 0.42 1.62 0.14
al. 2015 serious® (0.89- (0.31-0.54) (1.33- (0.07-
0.97) 1.98) 0.28)
Oppong etal. 78 <7 Serious” Not applicable Not serious Serious® 0.94 0.75 3.76 0.08 LOW
2015 (0.83- (0.55-0.89) (1.97- (0.03-
0.99) 7.17) 0.24)
Gaddam et 226 <105 Very Not applicable Not serious Serious1? 0.7 0.63 1.9 0.48 VERY
al. 2015 serious® (0.62- (0.51-0.74) (1.39-2.6) (0.35- LOW
0.77) 0.64)
Cizgineretal. 154 <110 Serious” Not serious Not serious Serious™? 0.81 0.98 35.6 0.2 LOW
2011 ! (0.72- (0.88-1.0)  (5.12- (0.13-
0.88) 247.66) 0.29)
Oppong etal. 78 <110 Serious” Not serious Not serious Not serious 0.62 0.93 8.68 0.41 MODE
2015 (0.47- (0.77-0.99) (2.24- (0.28- RATE
0.75) 33.58) 0.59)
Overall 232 <110 Serious  Not serious Serious'? Serious'? VERY
LOW
Moris et al. 180 <129 Serious” Not applicable Not serious Serious10 0.77 0.83 4.51 0.27 LOW
2016 (0.70- (0.66-0.93) (2.16- (0.2-
0.84) 9.38) 0.38)
Park et al. 124 <200 Serious” Not applicable Not serious Not serious 0.6 0.93 8.67 0.42 MODE
2011 (0.49- (0.81-0.99) (2.87- (0.32- RATE
0.71) 26.19) 0.56)
Jin et al. 86 <300 Serious” Not applicable Not serious Not serious 0.41 0.89 3.86 0.64 MODE
2015 (0.30- (0.52-1.0)  (0.6- (0.48- RATE
0.53) 24.92) 0.87)
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Gaddam et <800 Very Not applicable Not serious Not serious 0.33 0.86 0.78
al. 2015 serious® (0.26- (0.76-0.93) (1 .27- (0.67-
0.42) 4.16) 0.9)
Jin et al. 86 <800 Serious” Not applicable Not serious Not serious 0.27 0.89 2.45 0.82 MODE
2015 (0.18- (0.52-1.0)  (0.37- (0.63- RATE
0.39) 16.14) 1.07)
Park et al. 124 <800 Serious” Not applicable Not serious Not serious 0.38 0.95 8.23 0.65 MODE
2011 (0.28- (0.84-0.99) (2.07- (0.54- RATE
0.50) 32.75) 0.78)
Overall 436 <800 Very Not serious Not serious Not serious LOW
serious’
3
Linder et al. 71 <6000 Serious' Not applicable Not serious Very 0.86 1.0 62.69 0.14 VERY
2006 4 serious'® (0.7- (09-1.0)  (3.98- (0.06- LOW
0.95) 987.16)'¢  0.32)

All studies were retrospective cohort except for Cizginer et al., 2011, which was a prospective cohort study;
1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);
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6, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), high risk of verification bias
(not all patients received the same reference test);

7, unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text);

8, 95%ClI of sensitivity crosses 0.9;

9, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), high risk of verification bias
(not all patients received the same reference test);

10.95% Cl of sensitivity crosses 0.75;

"1, Unclear risk of review bias for all studies (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text);

12 sensitivity estimates range from 0.62 to 0.81;

'3, Gaddam et al. (2015) 226 contributes more than 50% of total sample;

4. Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text). Flow and timing of patient

unclear;

5. 95% Cl of sensitivity crosses both 0.75 and 0.9

16, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.

Table 39: Summary of clinical evidence for studies on cystic fluid CEA to distinguish between (potentially) malignant and benign
pancreatic cystic lesions

Hirono et al.
2012

Talar- 52 <45
Wojnarowska
etal. 2013

Othmanetal. 63 <6000
2012

All studies were retrospective cohort;
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Very
serious®

Serious?

Serious'0

Not applicable

Not applicable

Not applicable

Not serious Serious’
Not serious Very serious®
Not serious Not serious

99

0.95
(0.85-
0.99)
0.94
(0.7-
1.0)
0.31

(0.11-
0.59)

0.85
(0.75-
0.92)
0.64
(0.46-
0.79)
0.85

(0.72-
0.94)

6.15
(3.64-
10.39)
2.6
(1.65-
4.08)
2.1

(0.77-
5.69)

0.06
(0.02-
0.19)
0.1
(0.01-
0.66)
0.81

(0.57-
1.15)

VERY
LOW

VERY
LOW

MODE
RATE
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1 1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;
2 2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
3 inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;
4 3, indirectness was evaluated using the applicability items of QUADAS-2;
5 4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
6 missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
7 treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
8 0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
9 and 0.9;
10 5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
11 for details);
12 6, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text), high risk of verification bias
13 (not all patients received the same reference test);
14 7, 95% ClI for sensitivity crosses 0.9;
15 8, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text);
16 9, 95% CI of sensitivity crosses both 0.75 and 0.9;
17 10, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text). Flow and timing of patient
18 unclear.

197.3.4.1.2 Serum CEA

20 Table 40: Summary of clinical evidence for studies on serum CEA to distinguish between benign and (potentially) malignant
21 pancreatic cystic lesions
Wu et Very Not applicable Not serious Not serious 0.35 0.84 2.18 0.77
al. 2007 specn‘"ed serious® (0.22-0.51) (0.68-0.94) (0.96- (0.6-0.99)
4.99)
22 1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;
23 2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
24 inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;
25 3, indirectness was evaluated using the applicability items of QUADAS-2;
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4 judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

6, potential risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text); flow and timing of patient
unclear; and cut-off value not reported.

Cystic fluid or serum CA 19-9
Cystic fluid CA 19-9

Table 41: Summary of clinical evidence for meta-analysis of cystic fluid CA 19-9 to distinguish between mucinous cystic and non-
mucinous cystic neoplasms of the pancreas

1489 <35-45 Serious® Not serious Not serious Not serious 0.87 3.92 0.58 MODER

(0.84-0.9)  (3.16- (0.46-0.73) ATE
4.87)

14 studies
(Cao et al.
2016 +
Talar-
Wojnarow
ska et al.
2013)

(0.37-0.63)

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from meta-analysis;
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1 6, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text) for most part of studies.

27.3.4.2.2 Serum CA 19-9

3 Table 42: Summary of clinical evidence for studies on serum CA 19-9 to distinguish between malignant and benign pancreatic cystic
4 lesions

Wu et Very Not applicable Not serious Not serious 0.58 0.86 4.32 0.48

al. 2007 specn‘" ied  serious® (0.43-0.72) (0.71-0.95)  (1.85- (0.34-0.69)
10.09)

1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

5, Potential risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text). Flow and timing of patient
unclear. Cut-off value not reported.
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Cytology: EUS-FNA

Table 43: Summary of clinical evidence for meta-analysis of EUS-FNA cytology to distinguish between mucinous cystic and non-
mucinous cystic neoplasms of the pancreas

6 studies (3 639 Serious® Very serious’ Not serious Serious?® 0.55 0.94 8.52 0.48 VERY
prospective (0.27-0.8)  (0.86-0.97) (3.41- (0.25-0.91) LOW
and 3 21.31)

retrospective

cohort)

1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from meta-analysis;

5, Reference test varied depending on index test in Frossard et al. 2003. Four patients were excluded from the analysis for unclear reasons (Cizginer et al. 2011). One study
was likely to be subject to unclear risk of review bias (Frossard et al. 2003);

7, 95% prediction region was very wide, with sensitivity ranging from approximately 0 to 1.0, and specificity ranging from approximately 0.3 to 1.0;

8, 95% ClI of sensitivity crosses 0.75.
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Table 44: Summary of clinical evidence for meta-analysis of EUS-FNA cytology to distinguish between malignant and benign

pancreatic cystic lesions

4 studies (1 454 Not serious Very serious® Not serious Serious’ 0.93 9.67 0.33 VERY
prospective (0.54-0.81) (0.88-0.96) (6.14- (0.21-0.5) LOW
and 3 15.24)

retrospective

cohort)

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,

inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -

missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from meta-analysis;

5, 95% prediction region was very wide, with sensitivity ranging from approximately 0 to 1.0, and specificity ranging from approximately 0.4 to 1.0;

7, 95% ClI of sensitivity crosses 0.75.

Imaging: CT

Table 45: Summary of clinical evidence for studies on computed tomography to distinguish between mucinous cystic and non-

mucinous cystic neoplasms of the pancreas

Song et Not applicable Not serious
al. 2007 serious

Study was retrospective cohort;
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1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75

and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2

for details);
6, 95% ClI of sensitivity crosses both 0.75 and 0.9.

Table 46: Summary of clinical evidence for meta-analysis of computed tomography to distinguish between malignant and benign

pancreatic cystic lesions

6 studies (2 883 Serious®  Very serious’ Not serious
prospective

and 4

retrospective

cohort)

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

Serious?

0.69
(0.60-0.78)

0.91
(0.89-0.93)

8.00

(6.17-
10.37)

0.34
(0.26-0.44)

VERY
LOW

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75

and 0.9;
5, positive and negative likelihood ratios calculated from meta-analysis;

6, Unclear flow and timing of patient for 5 of the 6 studies;
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7. 95% prediction region was very wide with sensitivity ranging from approximately 0.33 to 0.9 and specificity ranging from approximately 0 to 1.0.

8, 95% ClI of sensitivity crosses 0.75.
Imaging: EUS

Table 47: Summary of clinical evidence for meta-analysis of EUS to distinguish between mucinous cystic and non-mucinous cystic
neoplasms of the pancreas

4 studies (1 210 Not Very serious® Not serious Serious’ 0.67 0.65 1.88 0.52 VERY
pr%sgective serious (0.43-0.84) (0.48-0.78) (1.18-3.0)  (0.28-0.96) LOW
an

retrospectiv

e cohort)

1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from meta-analysis;
6, 95% prediction region was very wide with both sensitivity and specificity ranging from approximately 0 to 1.0;

7. 95% CI of sensitivity crosses 0.75.
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Table 48: Summary of clinical evidence for studies on EUS to distinguish between malignant and benign pancreatic cystic lesions

Gerke et al. Serious® Not applicable Not serious Serious” 0.71 0.63 1.91 0.46

2006 (0.52-0.86)  (0.45-0.79) (1.17-3.11) (0.25-0.85)

Kamata et 70 Very Not applicable Not serious Serious’ 0.97 0.4 1.61 0.08 VERY
al. 2016 Serious® (0.83-1.0) (0.25-0.57) (1.24-2.09) (0.01-0.59) LOW
Kim et al. 51 Serious® Not applicable Not serious Serious’ 0.97 0.73 3.65 0.04 LOW
2012 (0.85-1.0) (0.45-0.92) (1.57-8.45) (0.01-0.27)

Overall 187  Serious® Serious™? Not serious Very serious'" VERY

LOW
All studies were retrospective cohort;

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

6, High risk of verification bias: all patients did not receive the same reference test;

7. 95% CI of sensitivity crosses 0.75 or 0.9;

8,419 (85.7%) patients were excluded from the analysis for unclear reasons, and the study was likely to be subject to risk of review bias;
9, Gerke et al. 2006 and Kim et al. 2012 comprise over 50% of the total sample;

10 sensitivity estimates range from 0.71 to 0.97. Specificity estimates range from 0.4 to 0.73;

1. 95% Cls of sensitivity point estimates cross both 0.75 and 0.9.
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Imaging: EUS-FNA

Table 49: Summary of clinical evidence for studies on EUS-FNA to distinguish between mucinous cystic and non-mucinous cystic
neoplasms of the pancreas

Oppong Serious® Not applicable Not serious Serious” 0.76 0.73 2.76 0.33
%?'5 (0.65-0.85) (0.56--0.85) (1.64-4.64) (0.21-0.51)

Study was retrospective cohort;
1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

6, Unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in the text);

7, 95% CI of sensitivity crosses 0.75.
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Imaging: FDG-PET/CT

Table 50: Summary of clinical evidence for studies on FDG-PET/CT to distinguish between (potentially) malignant and benign
pancreatic cystic lesions

4 studies (2 672 Serious®  Serious’ Not serious Very serious®  0.86 0.96 20.80 0.16 (0.06- VERY
prospective (0.71-0.94)  (0.94-0.97) (13.6-30.0) 0.29) LOW
and 2

retrospective

studies)

1. risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

6, 2 studies (Sperti et al. 2001, 2005) had unclear risk of review bias (lack of blinding in the interpretation both of the index test and reference standard — no details are given in
the text); Ghaneh et al. 2018 had missing data (69 patients not included in per protocol analysis); 1 study (Takanami et al. 2011) also was at high risk of review bias
with high dropout rate with 73% of enrolled patients excluded for unclear reasons

7, it was not possible to represent the 95% prediction region on the summary ROC curve. However, the sensitivity estimates ranged from 0.75 to 0.94;

8, 95% ClI of sensitivity crosses both 0.75 and 0.9.
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Imaging: MRI

Table 51: Summary of clinical evidence for meta-analysis of MRI to distinguish between mucinous cystic and non-mucinous cystic
neoplasms of the pancreas

Song et Not applicable Not serious Serious® 0.97 0.91 10.65 0.04 MODER
al. 2007 serious (0.83-1.0) (0.71--0.99)  (2.84-39.97) (0.01-0.25) ATE

1. risk of bias evaluated using QUADAS-2 checklist;

2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% ClI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

6, 95% ClI of sensitivity crosses 0.9.

Table 52: Summary of clinical evidence for studies on MRI to distinguish between (potentially) malignant and benign pancreatic
cystic lesions

Serious6 Not serious Not serious Serious7 0.79 0.84 4.81 0.25
retrospectwe (0.64-0.89) (0.69-0.92) (2.54-9.08) (0.15-0.43)
cohort
studies

1. risk of bias evaluated using QUADAS-2 checklist;
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2, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, judgement of imprecision was based on consideration of the 95% Cls of test sensitivity as this was considered to be the primary measure of interest as a false negative -
missing malignancy - risks a potentially avoidable death, whilst a false positive - indicating malignancy when there is none - risks potentially avoidable surgery or other
treatment such as chemotherapy. Studies were considered to be of high sensitivity (and not imprecise) if the 95% CI was above 0.9 or of low sensitivity if it was below
0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if it crossed both 0.75
and 0.9;

5, positive and negative likelihood ratios calculated from meta-analysis;
6, Risk of inappropriate exclusions and flow and timing of patient unclear in two studies (Jang et al. 2014, and Kim et al. 2015). Unclear risk of review bias in all included studies;

7. 95% Cl of sensitivity crosses 0.75.
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Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence statements

Carcinoembryonic antigen (CEA) tests

Cystic fluid CEA

Mucinous cystic neoplasms versus non-mucinous cystic neoplasms of the pancreas
Diagnostic accuracy

Moderate quality evidence from a meta-analysis of 4 cohort studies (1 prospective and 3
retrospective) (n=401) found that cystic fluid CEA with a cut-off level of 192 ng/ml had a low
sensitivity of 0.58 (95% ClI, 0.49-0.67) and a moderate specificity of 0.87 (95% CI, 0.74-0.94)
for distinguishing between mucinous and non-mucinous cystic neoplasms of the pancreas in
adults with pancreatic cysts. The positive likelihood ratio of 4.33 (95% CI, 2.27-8.26)
suggests that a positive result for a mucinous cystic neoplasm is not particularly useful for
ruling it in, though there is uncertainty in the estimate. The negative likelihood ratio of 0.48
(95% CI, 0.39-0.59) suggests that a negative result for a mucinous cystic neoplasm is not
particularly useful for ruling it in or ruling it out.

Low quality evidence from a meta-analysis of 5 retrospective cohort studies (n=434) found
that cystic fluid CEA with a cut-off level of between 30 and 70 ng/ml had a moderate
sensitivity of 0.88 (95% CI, 0.82-0.92) and moderate specificity of 0.82 (95% ClI, 0.72—0.89)
for distinguishing between mucinous and non-mucinous cystic neoplasms of the pancreas in
adults with pancreatic cysts. The positive likelihood ratio of 4.83 (95% CI, 3.08-7.58)
suggests that a positive result for a mucinous cystic neoplasm is not particularly useful in
ruling it in, though there is uncertainty in the estimates. The negative likelihood ratio of 0.15
(0.1-0.23) suggests that a negative result for a mucinous cystic neoplasm is moderately
useful for ruling it out, though there is uncertainty in the estimates.

Low quality evidence from 1 retrospective cohort study (n=226) found that cystic fluid CEA
with a cut-off level of 5 ng/ml had a high sensitivity of 0.94 (95% CI, 0.89-0.97) and a low
specificity of 0.42 (95% CI, 0.31-0.54) for distinguishing between mucinous and non-
mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 1.62 (95% CI, 1.33-1.98) suggests that a positive result for a mucinous
cystic neoplasm is not particularly useful for ruling it in. The negative likelihood ratio of 0.4
(95% Cl, 0.07-0.28) suggests that neither a negative result for a mucinous cystic neoplasm is
not particularly useful for ruling it out, though there is substantial uncertainty in the estimate.

Very low quality evidence from 1 retrospective cohort study (n=78) found that cystic fluid
CEA with a cut-off level of 7 ng/ml had a high sensitivity of 0.94 (95% CI, 0.83-0.99) and a
moderate specificity of 0.75 (95% ClI, 0.55-0.89) for distinguishing between mucinous and
non-mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 3.76 (95% CI, 1.97-7.17) suggests that a positive result for a mucinous
cystic neoplasm is not particularly useful in ruling it in, though there is uncertainty in the
estimate. The negative likelihood ratio of 0.08 (95% ClI, 0.03-0.24) suggests that a negative
result for a mucinous cystic neoplasm is very useful for ruling it out, though there is
substantial uncertainty in the estimate.
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Very low quality evidence from 1 retrospective cohort study (n=226) found that cystic fluid
CEA with a cut-off level of 105 ng/ml had a moderate sensitivity of 0.7 (95% CI, 0.62-0.77)
and a low specificity of 0.63 (95% CI, 0.51-0.74) for distinguishing between mucinous and
non-mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 1.9 (95% ClI, 1.39-2.6) and negative likelihood ratio of 0.48 (95% ClI, 0.35-
0.64) suggests that neither a positive or negative result for a mucinous cystic neoplasm is
particularly useful for ruling it in or ruling it out.

Very low quality evidence from 2 cohort studies (1 prospective and 1 retrospective) (n=436)
found that cystic fluid CEA with a cut-off level of 110 ng/ml had a low to moderate sensitivity
ranging from 0.62 to 0.81 and a high specificity ranging from 0.93 to 0.98 for distinguishing
between mucinous and non-mucinous cystic neoplasms of the pancreas in adults with
pancreatic cysts. The positive likelihood ratios were 8.68 (95% ClI, 2.24-33.58) to 35.6 (5.12-
247.66) suggesting that a positive result for a mucinous cystic neoplasm is either moderately
useful or very useful for ruling it in, though there is substantial uncertainty in the estimates.
The negative likelihood ratios were 0.2 (95% CI, 0.13-0.29) and 0.41 (95% ClI, 0.28-0.59)
suggesting that a negative result for a mucinous cystic neoplasm is not particularly useful for
ruling it out, though there is uncertainty in the estimates.

Low quality evidence from 1 retrospective cohort study (n=180) found that cystic fluid CEA
with a cut-off level of 129 ng/ml had a moderate sensitivity of 0.77 (95% ClI, 0.7-0.84) and a
moderate specificity of 0.83 (95% CI, 0.66-0.93) for distinguishing between mucinous and
non-mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 4.51 (95% CI, 2.16-9.38) suggests that a positive result for a mucinous
cystic neoplasm is not particularly useful for ruling it out, though there is uncertainty in the
estimate. The negative likelihood ratio of 0.27 (95% ClI, 0.2-0.38) suggests that a negative
result for a mucinous cystic neoplasm is not particularly useful for ruling it out.

Moderate quality evidence from 1 retrospective cohort study (n=124) found that cystic fluid
CEA with a cut-off level of 200 ng/ml had a low sensitivity of 0.6 (95% CI, 0.49-0.71) and a
high specificity of 0.93 (95% CI, 0.81-0.99) for distinguishing between mucinous and non-
mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 8.67 (95% CI, 2.87-26.19) suggests that a positive result for a mucinous
cystic neoplasm is moderately useful for ruling it in, though there is substantial uncertainty in
the estimate. The negative likelihood ratio of 0.42 (95% CI, 0.32-0.56) suggests that a
negative result for a mucinous cystic neoplasm is not particularly useful for ruling it out.

Very low quality evidence from 1 retrospective cohort study (n=71) found that cystic fluid
CEA with a cut-off level of 300 ng/ml had a low sensitivity of 0.41 (95% CI, 0.3-0.53) and a
moderate specificity of 0.89 (95% CI, 0.52-1.0) for distinguishing between mucinous and
non-mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 3.86 (95% CI, 0.6-24.92) suggests that a positive result for a mucinous
cystic neoplasm is not particularly useful for ruling it in, though there is substantial
uncertainty in the estimate. The negative likelihood ratio of 0.64 (95% ClI, 0.48-0.87)
suggests that a negative result for a mucinous cystic neoplasm is not particularly useful for
ruling it out.

Low quality evidence from 3 retrospective cohort studies (n=436) found that cystic fluid CEA
with a cut-off level of 800 ng/ml had a low sensitivity ranging from 0.27 to 0.38 and a
moderate to high specificity ranging from 0.86 to 0.95 for distinguishing between mucinous
and non-mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The
positive likelihood ratios were 2.3 (95% ClI, 1.27-4.16), 2.45 (95% ClI, 0.37-16.14) to 8.23
(95% ClI, 2.07-32.75) suggesting that a positive result for a mucinous cystic neoplasm is
either not particularly useful or moderately useful, though there is uncertainty in the estimates
the negative likelihood ratios were 0.65 (95% ClI, 0.57-0.78), 0.78 (95% CI, 0.67-0.9) to 0.82
(95% Cl, 0.63-1.07) suggesting that a negative result for a mucinous cystic neoplasm is not
particularly useful for ruling it out.

ISBN 978-1-4731-2794-4
113



O OCoONOOOPR,WN -

- =
N

—_
N

13

14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37

38
39
407.3.6.1.2

41

42
43
44
45

Final
Diagnosis

Moderate quality evidence from 1 retrospective cohort study (n=71) found that cystic fluid
CEA with a cut-off level of 6000 ng/ml had a moderate sensitivity of 0.86 (95% CI, 0.7-0.95)
and a high specificity of 1.0 (0.9-1.0) for distinguishing between mucinous and non-mucinous
cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive likelihood ratio
of 62.69 (95% ClI, 3.98-987.16) suggests that a positive result for a mucinous cystic
neoplasm is very useful for ruling it in, though there is substantial uncertainty in the estimate.
The negative likelihood ratio of 0.14 (95% CI, 0.06-0.32) suggests that a negative result for a
mucinous cystic neoplasm is moderately useful for ruling it out, though there is substantial
uncertainty in the estimate.

Adverse events

No evidence was identified to inform this outcome.
Malignant versus benign pancreatic cystic lesions

Diagnostic accuracy

Very low quality evidence from 1 retrospective cohort study (n=134) found that cystic fluid
CEA with a cut-off level of 30 ng/ml had a high sensitivity of 0.95 (95% CI, 0.85-0.99) and a
moderate specificity of 0.85 (95% CI, 0.75-0.92) for detecting malignancy or potential
malignancy of pancreatic cystic lesions in adults. The positive likelihood ratio of 6.15 (95%
Cl, 3.64-10.39) suggests that a positive result for malignancy is moderately useful for ruling it
in, though there is substantial uncertainty in the estimate. The negative likelihood ratio of
0.06 (95% ClI, 0.02-0.19) suggests that a negative result for malignancy is very useful for
ruling it out, though there is uncertainty in the estimate.

Low quality evidence from 1 retrospective cohort study (n=52) found that cystic fluid CEA
with a cut-off level of 45 ng/ml had a high sensitivity of 0.94 (95% CI, 0.7-1.0) and a low
specificity of 0.64 (95% ClI, 0.46-0.79) for detecting malignancy or potential malignancy of
pancreatic cystic lesions in adults. The positive likelihood ratio of 2.6 (95% CI, 1.65-4.08)
suggests that positive result for malignancy is not particularly useful for ruling it in, whilst the
negative likelihood ratio of 0.1 (95% CI, 0.01-0.66) suggests that a negative result for
malignancy is moderately useful in ruling it out, though there is substantial uncertainty in the
estimate.

Low quality evidence from 1 retrospective cohort study (n=63) found that cystic fluid CEA
with a cut-off level of 6000 ng/ml had a low sensitivity of 0.31 (95% ClI, 0.11-0.59) and
moderate specificity of 0.85 (95% CI, 0.72-0.94) for detecting malignancy or potential
malignancy of pancreatic cystic lesions in adults. The positive likelihood ratio of 2.1 (95% ClI,
0.77-5.69) suggests that a positive result for malignancy is not particularly useful for ruling it
in, though threre is uncertainty in the estimate. The negative likelihood ratio of 0.81 (95% ClI,
0.57-1.15) suggests that a negative result for malignancy is not particularly useful for ruling it
out.

Adverse events
No evidence was identified to inform this outcome.

Serum CEA

Diagnostic accuracy

Low quality evidence from 1 retrospective study (n= 85), which did not specify the cut-off
level, found that serum CEA had a low sensitivity of 0.35 (95% CI, 0.22-0.51) and moderate
specificity of 0.84 (95% ClI, 0.68-0.94) for detecting malignancy or potential malignancy of
pancreatic cystic lesions in adults. The positive likelihood ratio of 2.18 (95% CI, 0.96-4.99)
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and negative likelihood ratio of 0.77 (95% CI, 0.6-0.99) suggest that neither a positive or
negative result for malignancy is particularly useful for ruling it and ruling it out.

Adverse events

No evidence was identified to inform this outcome.

Cancer antigen 19-9 (CA 19-9) test
Cystic fluid CA 19-9

Diagnostic accuracy

Moderate quality evidence from a meta-analysis of 14 studies (n=1489) found that cystic fluid
CA 19-9 at a cut-off of between 35 and 45 ng/ml had a low sensitivity of 0.5 (95% CI, 0.37-
0.63) and moderate specificity of 0.87 (95% CI, 0.84-0.9) for distinguishing between
mucinous and non-mucinous cystic neoplasms of the pancreas in adults with pancreatic
cysts. The positive likelihood ratio of 3.92 (95% ClI, 3.16-4.87) and negative likelihood ratio of
0.58 (95% Cl, 0.46-0.73) suggest that neither a positive or negative result for a mucinous
cystic neoplasm is particularly useful for ruling it in and ruling it out.

Adverse events

No evidence was identified to inform this outcome.

Serum CA 19-9

Diagnostic accuracy

Low quality evidence from 1 retrospective study (n= 85), which did not specify the cut-off
level, found that serum CA 19-9 had a low sensitivity of 0.58 (95% ClI, 0.43-0.72) and
moderate specificity of 0.86 (95% CI, 0.71-0.95) for detecting malignancy or potential
malignancy of pancreatic cystic lesions in adults. The positive likelihood ratio of 4.32 (95%
Cl, 1.85-10.09) suggest that a positive result for malignancy is not particularly useful for
ruling it in, though there is substantial uncertainty in the estimate. The negative likelihood
ratio of 0.48 (95% Cl, 0.34-0.69) suggest that a negative result for malignancy is not
particularly useful for ruling it out.

Adverse events

No evidence was identified to inform this outcome.
Cytology: EUS-FNA

Mucinous cystic neoplasms versus non-mucinous cystic neoplasms of the pancreas
Diagnostic accuracy

Very low quality evidence from a meta-analysis of 6 cohort studies (3 prospective and 3
retrospective) (n=639) found EUS-FNA-based cytology had a low sensitivity of 0.55 (95% Cl,
0.27-0.8) and high specificity of 0.94 (95% ClI, 0.86-0.97) for distinguishing between
mucinous and non-mucinous cystic neoplasms of the pancreas in adults with pancreatic
cysts. The positive likelihood ratio of 8.52 (95% CI, 3.41-21.31) suggests that a positive
result for a mucinous cystic neoplasm is moderately useful for ruling it in, though there is
substantial uncertainty in the estimate, the negative likelihood ratio of 0.48 (95% CI, 0.25-
0.91) suggests that a negative result for a mucinous cystic neoplasm is not particularly useful
for ruling it out.

Adverse events

ISBN 978-1-4731-2794-4
115



—

O OVWooO~NOOTOPA~ W N

A
N

—_
o, w

16

17
18

19
20
21
22
23
24
25
26

27
28

29
30

31
32
33
34
35
36
37
38

39

40
41

7.3.6.4

Final
Diagnosis

No evidence was identified to inform this outcome.

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Low quality evidence from a meta-analysis of 4 cohort studies (1 prospective and 3
retrospective) (n=454) found that EUS-FNA-based cytology had a low sensitivity of 0.7 (95%
Cl, 0.54-0.81) and a high specificity of 0.93 (95% CI, 0.88-0.96) for detecting malignancy or
potential malignancy of pancreatic cystic lesions in adults. The positive likelihood ratio of
9.67 (95% CI, 6.14-15.24) suggests that a positive result for a mucinous cystic neoplasm is
moderately useful for ruling it in, though there is uncertainty in the estimate. The negative
likelihood ratio of 0.33 (95% CI, 0.21-0.5) suggests that a negative result for malignancy is
not particularly useful for ruling it out.

Adverse effects

High quality evidence from a meta-analysis of 40 studies (n=5124) found that EUS-FNA
cytology is a safe procedure for diagnosis of pancreatic cystic lesions and is associated with
a relatively low incidence of adverse events.

Imaging: CT

Mucinous cystic neoplasms versus non-mucinous cystic neoplasms of the pancreas

Diagnostic accuracy

Low quality evidence from 1 retrospective cohort study (n=53) found that CT had a moderate
sensitivity of 0.81 (95% ClI, 0.63-0.93) and a moderate specificity of 0.86 (95% ClI, 0.78-0.93)
for distinguishing between mucinous and non-mucinous cystic neoplasms of the pancreas in
adults with pancreatic cysts. The positive likelihood ratio of 5.96 (95% ClI, 3.49-10.16)
suggests that a positive result for a mucinous cystic neoplasm is moderately useful for ruling
it in, though there is substantial uncertainty in the estimate. The negative likelihood ratio of
0.22 (95% Cl, 0.11-0.46) suggests that a negative result for a mucinous cystic neoplasm is
not particularly useful for ruling it out, though there is uncertainty in the estimate.

Adverse events
No evidence was identified to inform this outcome.

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Very low quality evidence from a meta-analysis of 6 cohort studies (2 prospective and 4
retrospective) (n=883) found that CT had a low sensitivity of 0.69 (95% CI, 0.60-0.78) and a
high specificity of 0.91 (95% CI, 0.89-0.93) for detecting malignancy or potential malignancy
of pancreatic cystic lesions in adults. The positive likelihood ratio of 8.00 (95% ClI, 6.17-
10.37) suggests that a positive result for malignancy is moderately useful for ruling it in,
though there is uncertainty in the estimate. The negative likelihood ratio of 0.34 (95% CI,
0.26-0.44) suggests that a negative result for malignancy is not particularly useful for ruling it
out.

Adverse events

In 1 multicentre prospective cohort study (n=583) that examined the diagnostic test accuracy
of CT, no adverse events related to the tests were reported.
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Imaging: EUS
Diagnostic accuracy

Very low quality evidence from a meta-analysis of 4 cohort studies (1 prospective and 3
retrospective) (n=210) found that EUS had a low sensitivity of 0.67 (95% CI, 0.43-0.84) and
low specificity of 0.65 (95% CI, 0.48-0.78) for distinguishing between mucinous and non-
mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 1.88 (95% CI, 1.18-3.0) and negative likelihood ratio of 0.52 (95% CI, 0.28-
0.96) suggests that neither a positive or negative result for a mucinous cystic neoplasm is
particularly useful for ruling it in or ruling it out.

Adverse events
No evidence was identified to inform this outcome.

Mucinous cystic neoplasms versus non-mucinous cystic neoplasms of the pancreas
Diagnostic accuracy

Very low quality evidence from a meta-analysis of 4 cohort studies (1 prospective and 3
retrospective) (n=210) found that EUS had a low sensitivity of 0.67 (95% CI, 0.43-0.84) and
low specificity of 0.65 (95% ClI, 0.48-0.78) for distinguishing between mucinous and non-
mucinous cystic neoplasms of the pancreas in adults with pancreatic cysts. The positive
likelihood ratio of 1.88 (95% CI, 1.18-3.0) and negative likelihood ratio of 0.52 (95% ClI, 0.28-
0.96) suggests that neither a positive or negative result for a mucinous cystic neoplasm is
particularly useful for ruling it in or ruling it out.

Adverse events

No evidence was identified to inform this outcome.

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Very low quality evidence from 3 retrospective cohort studies (n=187) found that EUS had a
low to high sensitivity ranging from 0.71 to 0.97 and a low specificity ranging from 0.4 to 0.73
for detecting malignancy or potential malignancy of pancreatic cystic lesions in adults. The
positive likelihood ratios were 1.61 (95% ClI, 1.24-2.09), 1.91 (95% CI, 1.17-3.11) and 3.65
(95% Cl, 1.57-8.45) suggesting that a positive result for malignancy is not particularly useful
for ruling it in. The negative likelihood ratios were 0.04 (95% CI, 0.01-0.27), 0.08 (95% ClI,
0.01-0.59) and 0.46 (95% CI, 0.25-0.85) suggesting that a negative result for malignancy is
either very useful or not particularly useful in ruling it out, though there is substantial
uncertainty in the estimates.

Adverse events

No evidence was identified to inform this outcome.

Imaging: EUS-FNA
Diagnostic accuracy

Low quality evidence from 1 retrospective study (n=119) found that EUS-FNA had a
moderate sensitivity of 0.76 (95% CI, 0.65-0.85) and a low specificity of 0.73 (95% CI, 0.56--
0.85) for distinguishing between mucinous and non-mucinous cystic neoplasms of the
pancreas in adults with pancreatic cysts. The positive likelihood ratio of 2.76 (95% CI, 1.64-
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4.64) and negative likelihood ratio of 0.33 (95% CI, 0.21-0.51) suggests that neither a
positive or negative result for a mucinous cystic neoplasm is particularly useful for ruling it in
or ruling it out.

Adverse events

No evidence was identified to inform this outcome.

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Low quality evidence from 1 retrospective study (n=119) found that EUS-FNA had a
moderate sensitivity of 0.76 (95% CI, 0.65-0.85) and a low specificity of 0.73 (95% ClI, 0.56--
0.85) for distinguishing between mucinous and non-mucinous cystic neoplasms of the
pancreas in adults with pancreatic cysts. The positive likelihood ratio of 2.76 (95% ClI, 1.64-
4.64) and negative likelihood ratio of 0.33 (95% CI, 0.21-0.51) suggests that neither a
positive or negative result for a mucinous cystic neoplasm is particularly useful for ruling it in
or ruling it out.

Adverse events

No evidence was identified to inform this outcome.
Imaging: FDG-PET/CT

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Very low quality evidence from 4 cohort studies (2 prospective and 2 retrospective) (n=672)
found that 18-FDG FDG-PET/CT had a moderate sensitivity of 0.86 (95% CI, 0.71-0.94) and
a high specificity of 0.96 (95% ClI, 0.94-0.97) for detecting malignancy or potential
malignancy of pancreatic cystic lesions in adults. The positive likelihood ratio of 20.8 (95%
Cl, 13.6-30.0) suggests that a positive result for malignancy is very useful for ruling it in. The
negative likelihood ratio of 0.16 (95% CI, 0.06-0.29) suggests that a negative result for
malignancy is moderately useful for ruling it out, though there is substantial uncertainty in the
estimates.

Adverse events

In 1 multicentre prospective cohort study (n=583) that examined the diagnostic test accuracy
of CT, no adverse events related to the tests were reported.

Imaging: MRI

Mucinous cystic neoplasms versus non-mucinous cystic neoplasms of the pancreas
Diagnostic accuracy

Moderate quality evidence from 1 retrospective study (n=53) found that MRI had a high
sensitivity of 0.97 (95% CI, 0.83-1.0) and a high specificity of 0.91 (95% CI, 0.71-0.99) for
distinguishing between non-mucinous and mucinous neoplasms. The positive likelihood ratio
of 10.65 (95% ClI, 2.84-39.97) and negative likelihood ratio of 0.04 (95% CI 0.01-0.25,
suggest that both a positive and negative result for a mucinous cystic neoplasm are very
useful for ruling it in and ruling it out, though there is substantial uncertainty in the estimates.
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Adverse events

No evidence was identified to inform this outcome.

Malignant versus benign pancreatic cystic lesions
Diagnostic accuracy

Low quality evidence from a meta-analysis of 4 retrospective cohort studies (n=271) found
that MRI had a moderate sensitivity of 0.79 (95% ClI, 0.64-0.89) and a moderate sensitivity of
0.84 (95% CI, 0.69-0.92) for detecting malignancy or potential malignancy of pancreatic
cystic lesions in adults. The positive likelihood ratio of 4.81 (95% CI, 2.54-9.08) and negative
likelihood ratio of 0.25 (95% CI, 0.15-0.43) suggest that neither a positive or negative result
for malignancy is particularly useful for ruling it and ruling it out, though there is uncertainty in
the estimates.

Adverse events

No evidence was identified to inform this outcome.
Recommendations

7. Offer a pancreatic protocol CT scan or magnetic resonance
cholangiopancreatography (MRI-MRCP) to people with pancreatic cysts. If more
information is needed after one of these tests, offer the other one.

8. Refer people with any of these high-risk features for resection:
¢ obstructive jaundice with cystic lesions in the head of the pancreas
¢ enhancing solid component in the cyst
¢ a main pancreatic duct that is 10 mm diameter or larger.

9. Offer EUS after CT and MRI-MRCP if more information on the likelihood of
malignancy is needed, or if it is not clear whether surgery is needed.

10. Consider fine-needle aspiration during EUS if more information on the likelihood
of malignancy is needed.

11. When using fine-needle aspiration, perform carcinoembryonic antigen (CEA)
assay in addition to cytology if there is sufficient sample.

12. For people with cysts that are thought to be malignant, follow the
recommendations on staging.

Evidence to recommendations

Relative value placed on the outcomes considered

Diagnostic accuracy (sensitivity, specificity, positive predictive value and negative predictive
value) and adverse events were considered the critical outcomes for this question.
Diagnostic accuracy was reported for all comparisons of interest. Adverse events were only
reported for EUS-FNA, MDCT and FDG-PET/CT.
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Quality of evidence

Evidence was identified on the diagnostic accuracy of CEA, CA 19-9, EUS-FNA, CT, EUS,
PET, FDG-PET/CT and MRI. The evidence for CEA ranged from very low to moderate
quality, for CA 19-9 was very low, for EUS-FNA ranged from very low to low, for CT was low
quality, for EUS ranged from low to moderate quality, for FDG-PET/CT was very low, and for
MRI was moderate quality.

The committee noted several limitations with the evidence base. First, a good proportion of
the included studies are old and imaging quality is known to have improved since. Second,
many of these older studies do not differentiate between IPMN and mucinous cystic
neoplasms. Information which is now considered important in identifying which cysts are at
higher risk of becoming cancer. Third, there is no validated assay for CEA that is consistently
used across all laboratories. This makes it difficult to assess the true diagnostic accuracy of
the test. Fourth, the evidence was very fragmented due to different descriptions for
malignancy, gold standard of diagnosis, study design and type of cysts.

The committee noted, whilst there was a good amount of data on the diagnostic accuracy of
investigations to differentiate mucinous cysts from non-mucinous cysts, there was very little
data about what investigations can accurately identify those mucinous cysts which are at
high risk of becoming pancreatic cancer. The committee focused on making
recommendations about the most effective diagnostic pathway to identify cysts at high risk of
becoming malignant as this was the focus of the question.

The committee had more confidence in the quality of evidence from one of the studies
related to FDG-PET/CT (Ghaneh et al. 2018) because it was the largest, conducted in a UK
NHS setting (and therefore directly applicable) and the study design was judged by the
committee to be more robust than that of the other included studies. Therefore in their
discussion the committee placed relatively more weight on the evidence from this study than
on the rest of the evidence base. Even though the committee believed that the results from
this study looked promising (with high specificity and lower yet still relatively good sensitivity),
the difficulty is that pancreatic cysts are common and that only those thought to be malignant
require further review. The committee also noted that even though the study population was
large it only contained a small group of people with pancreatic cysts. Therefore the
committee agreed that the evidence from this study was not as applicable for people with
pancreatic cysts as for people with jaundice and people without jaundice who have
pancreatic abnormalities on imaging.

Consideration of clinical benefits and harms

Based on the evidence, the committee noted that MRI had moderate sensitivity and
specificity for detecting pancreatic cancer in people with pancreatic cysts. They also noted
that whilst CT had low sensitivity, it had high specificity for detecting pancreatic cancer in this
population. The committee agreed, based on their knowledge, that both of these
investigations are widely available, non-invasive and can provide information on high-risk
features of cysts. However they also noted that MRI is more expensive than CT, waiting lists
are longer for this investigation and the use of MRI can be contraindicated for some people.
Therefore, despite the evidence showing that the sensitivity of CT was not equivalent to that
of MR, the committee recommended either CT or MRI as the initial diagnostic investigation
for people with pancreatic cysts in light of the practical constraints around the use of MRI.

Based on their clinical knowledge and experience, the committee noted that if a CT scan is
used a pancreatic protocol CT scan should be used to ensure good visualisation of any
pathology in the pancreas. They agreed that if MRI is used MRI-MRCP should be used as
this will enable the pancreatic duct anatomy to be visualised.

The committee agreed, based on their knowledge, that if the initial CT/MRI identified any
high-risk features then the cyst was likely to become malignant so resection would be
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indicated. They noted that the evidence did not help to identify what the ‘high-risk’ features

are. However, they agreed that their recommendation would need to specify them in order to
be implementable. The committee agreed the high-risk features that should prompt resection
based on their experience and informed by their knowledge of currently accepted definitions.

The committee considered that after an initial CT/MRI there may be some instances where
there is uncertainty over whether or not to operate. In these equivocal cases the committee
agreed, based on the evidence, that EUS and FNA could help to provide additional
information. However, because both EUS and FNA are more invasive, and carry the risk of
potential complications, the committee recommended these investigations be reserved for
when more information must be obtained in order to determine whether to operate or not.

Although the evidence suggested that FDG-PET/CT may also be helpful in both ruling in and
ruling out malignancy of pancreatic cysts, the committee agreed not to recommend its use as
it would lead to a very significant increase in costs given the wide variety of cystic lesions
and the fact that cysts are relatively commonplace.

The committee also agreed, based on the evidence and their experience, whilst CEA was not
helpful in distinguishing between benign and malignant pancreatic cysts, it can provide
additional useful diagnostic information. They, therefore, recommended that if an FNA was
being done, CEA should be requested at the same time to avoid unnecessary repeat
procedures.

The committee agreed that the potential benefits of the recommendations made would be
improved and streamlined diagnosis of pancreatic cancer in people with cysts. They
considered that EUS/FNA are more invasive investigations and, therefore, are associated
with potential complications. They balanced these harms by only recommending the more
invasive investigations for a sub-set of people where additional diagnostic information is
necessary.

Consideration of economic benefits and harms

The committee noted that no relevant published economic evaluations had been identified
and no additional economic analysis had been undertaken in this area.

The committee agreed that current practice is to use EUS to investigate most cysts. There
should, therefore, be some decrease in costs associated with the recommendations as EUS
will now only be used in a sub-set of the population. However, there may also be a
corresponding increase in costs associated with the use of the other investigations
recommended. The committee agreed that overall the recommendations were likely to be
cost neutral.

The committee also noted that although FDG-PET/CT appeared to be very useful in ruling in
malignancy and moderately useful in ruling it out. recommending it would have a very
significant resource impact. Whilst evidence from the cost utility analysis in Ghaneh et al.
(2018; discussed in detail in section 7.5.1) suggested that FDG-PET/CT could be cost
effective and cost saving in a patient cohort which included this population the committee
acknowledged that malignant cysts only made up 1.5% of the study cohort. The committee
also noted, based on their knowledge, that non-malignant pancreatic cysts are otherwise
common. The potential number of people that would be eligible for FDG-PET/CT could be
large. It would therefore not be appropriate to attach the conclusions of the cost utility study
to this subgroup alone. The committee agreed that without stronger evidence of cost
effectiveness it could not recommend the use of FDG-PET/CT in the diagnostic pathway of
people with pancreatic cysts.
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People with inherited high risk of pancreatic cancer

Review question: What is the most effective monitoring protocol for adults with an
inherited high risk of pancreatic cancer in secondary care to ensure early diagnosis?

Introduction

There are three main groups of people who are at a high risk of developing pancreatic
cancer:

1. those with familial pancreatic cancer
2. those with hereditary pancreatitis
3. those with hereditary tumour predisposition syndromes

People with hereditary pancreatitis have a 70 fold increased risk of pancreatic cancer. The
life time risk is 35-40% and rises with age. People with familial pancreatic cancer have a life
time risk of 30-50% which rises with age.

Guidance is needed on the most effective monitoring protocol to ensure early diagnosis in
people with an inherited high risk of pancreatic cancer.

Review protocol summary

The review protocol summary used for this question can be found in Table 58. Full details of
the review protocol can be found in Appendix C.

Table 53: Clinical review protocol summary for the review of most effective monitoring
protocol for adults with an inherited high risk of pancreatic cancer
Population Adults who have a history of:
o familial pancreatic cancer (FPC)
¢ associated with chronic inflammation of the

pancreas, namely cystic fibrosis and
hereditary chronic pancreatitis

e hereditary tumour predisposition syndromes,
namely
o ataxia-telangiectasia

o familial atypical multiple mole melanoma
(FAMMM)

o familial adenomatous polyposis (FAP)
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o hereditary breast and ovarian cancer
syndrome (HBOC)

o Li-Fraumeni syndrome
o Lynch syndrome (HNPCC)
o Peutz-Jeghers syndrome
Index test e Biomarkers in blood, serum or pancreatic juice
e CA19-9
o CEA
e Kras
e GNAS
e p53
(] p16)
e Imaging
e Ultrasound
e CT
e MRI/MRCP
e FDG-PET/CT
¢ Biopsy (cytology or histology)
o endoscopic ultrasound +/- FNA
o EUS +/- core biopsy
o ERCP
o laparoscopy + biopsy
o percutaneous pancreatic biopsy
Reference standard ¢ Definitive diagnosis
¢ Preferably pathological diagnosis
e Each Other
¢ Alone and in combination
Outcomes o Early diagnosis
e Survival
¢ Diagnostic Accuracy including:
e Sensitivity
e Specificity
¢ Positive Predictive Value
¢ Negative Predictive Value
e Adverse events of interventions
e HRQoL

7.4.2 Description of clinical evidence

Eighteen articles were identified: 17 of these concerned screening/surveillance programs,
whilst 1 was a secondary study that reported on the psychological burden/quality of life of
participating in 1 of these screening programs. All 17 of the primary studies reported
diagnostic yield (early diagnosis). A summary of the included studies is presented in Table
54.

Seventeen studies (n=2661) were identified that evaluated the diagnostic performance of
screening and/or surveillance programs for adults with an inherited ‘high’ risk of pancreatic
cancer: 5 prospective cohort studies (Canto et al. 2006; Chang et al. 2017; Potjer et al. 2013;
Vasen et al. 2016; Verna et al. 2010), 1 retrospective review of a prospective cohort study
(Nocholson et al. 2015), and 11 case series (Al-Sukhni et al. 2012; Bartsch et al. 2016;
Canto et al. 2004; Canto et al. 2012; Del Chiaro et al. 2015; Harinck et al. 2016; Kimmey et
al. 2002; Ludwig et al. 2011; Poley et al. 2009; Sud et al. 2014; Zubarik et al. 2011). The
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majority of the studies included familial pancreatic cancer (FPC), which was typically defined
as an individual that has two or more relatives with pancreatic cancer. In addition, all of the
studies (with the exception of Canto et al. 2012 and Harinck et al. 2016) consisted of an
initial test(s) and, given an abnormal result, subsequent imaging or other tests. The most
common initial test (11 studies) was MRI/MRCP, or MRI combined with EUStFNA, whilst the
most common subsequent test was EUSFNA. Only two studies (Canto et al. 2006; Canto et
al. 2012) used CT as part of the initial screening test and in both cases this was in
combination with other tests (EUS and/or MRI). One multicentre prospective study (n=546;
Zubarik et al. 2011) used serum CA 19-9 as the initial test and EUS-FNA given an abnormal
result (values >37 U/ml). Data on the diagnostic yield and adverse events of
screening/surveillance programs is not amenable to a meta-analysis or depiction using forest
plots (however see Nicholson et al. 2015 below). Therefore a narrative summary and table
listing the relevant results have been presented.

One retrospective review of a prospective cohort study (n=60; Nicholson et al. 2015)
examined the incidence of post-ERCP pancreatitis with and without prophylaxis in people
with familial pancreatic cancer or hereditary pancreatitis.

One interrupted time series study (n=152; Konings et al. 2016) examined participants
enrolled in the annual surveillance program reported in Harinck et al. 2016 (see above).
Although this secondary study did not report health-related quality of life, it reported change
on the Cancer Worry scale and the HADS-Anxiety and HADS—Depression scales and so was
included.

The QUADAS-2 checklist was used to evaluate the risk of bias and applicability
(indirectness) of the screening/surveillance studies. Due to the type of data (diagnostic yield)
reported, the criteria of inconsistency and imprecision were not evaluated for these studies,
and the quality of each study was therefore rated individually. A narrative summary of the
evidence is presented. The GRADE risk of bias tool was used to evaluate 1 study that
reported post-ERCP pancreatitis with and without prophylaxis.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, forest plots in Appendix H, summary of QUADAS-2 study
quality evaluations in Appendix J, study evidence tables in Appendix F and list of excluded
studies in Appendix G.
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 54.

Table 54: Summary of included studies

Al-Sukhni et
al. 2012

Bartsch et al.

2016

Canto et al.
2006

Canto et al.
2004

Canto et al.
2012

Canada

Germany
(FaPaCab)
Spain
(PanGen-
Fam)

Netherlands
(LeidenP)
USA

USA

USA
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253

78

38

216

BRCAT1,
BRCA2, FDR
with multiple
primary
cancers, FPC,
HP, p16, PJS,

BRCAT1,
BRCAZ2, FPC,
PALB2

FPC, PJS

FPC, PJS

BRCAZ2, FPC,
PJS

MRI/MRCP +

EUS
MRI + EUS

MRI/MRCP,

EUS*
EUS + CT

EUS

MRI + CT +
linear/radial
EUS+FNA

128

MRI-CT +/or
ERCP +/or
EUS

MRI/MRCP +
EUS£FNA

MRI + EUS

EUS +CT

EUS-FNA +

CT; ERCP*

EUS-FNA

If high-risk: CT;

ERCP*

Annually

Annually

Annually

Annually

Within 1-3 years

Every 3 months
if no surgery

Within 3-6
months of initial
test

Within 3-6
months of initial
test

<3 months if no
surgery; 6-12
months if small
cyst or

Diagnostic
yield

Diagnostic
yield
Adverse
events

Diagnostic
yield
Adverse
events
Diagnostic
yield
Adverse
events
Diagnostic
yield
Adverse
events
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worrisome
lesion
Changetal. Taiwan 303 FPC, BRCA2, MRI/MRCP EUS+FNA* Every 2-3 years Annually Diagnostic
2017c HP yield
Adverse
events
Del Chiaro et Sweden 40 BRCA(1, MRI/MRCP CT, EUS£FNA  Annually 6 months if Diagnostic
al. 2015 BRCA2, FPC, unspecific or yield
p16 IPMN without
indication for
surgery
Harinck et al. Netherlands  166/140 CDKN2A, EUS + MRI - Annually if 3 months if Diagnostic
2016/ BRCAT1, normal or cystic unclear; 6 yield
Konings et al. BRCA2, FPC, lesion>10mm months if cyst Adverse
2016 p53, PJS or side-branch events/
IPMN >10 mm ; ;
and <30 mm Quality of life
without
malignant
features
Kimmey etal. USA 46 FPC EUS ERCP Not reported - Diagnostic
2002 yield
Adverse
events
Ludwigetal. USA 109 FPC, PJS MRI/MRCP EUStFNA Annually - Diagnostic
2011 yield
Adverse
events
Nicholsonet UK 60 FPC, HP ERCP with and - Not reported - Diagnostic
al. 2015 without yield
prophylaxisd Adverse
events
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Poley et al. Netherlands BRCAT1, CT, MRI Not reported EUS+MRI Diagnostic
2009 BRCA2, FPC, every 6 months  yield
HP, p16, p53 for cystic Adverse
lesions events
Potjer et al. Germany 125 FPC MRI/MRCP + MRI/MRCP, Annually After 3 months  Diagnostic
2013 (FaPaCab) EUS EUS yield
Netherlands 116 p16 MRI/MRCP,
(Leiden®) EUS*
Sud et al. USA 30 FPC, HP, EUS EUS-FNA Annually - Diagnostic
2014 Lynch yield
Syndrome, p16, Adverse
PJS events
Vasen et al. Netherlands 178 CDKNA2, p16 MRI/MRCP EUS, CT Annually MRI/MRCP Diagnostic
2016 (Leidente) within 3-6 yield
months if small  Qverall
lesion survival
Adverse
events
Verna et al. USA 51 BRCA1, Moderate risk: EUStFNA Annually if low or - Diagnostic
2010c BRCA2, FPC, EUS+FNA or and/or ERCP**  moderate risk; yield
HP, p16, PJS, MRI; ERCP* every 6 months if Adverse
Other High-risk: high risk events
EUS+FNA +
MRI; ERCP*
Zubarik etal. USA 546 BRCA2, FPC, CA 19-9 EUS-FNA Annually if - Diagnostic
2011 PJS normal CA 19-9; yield

WN =

After 3 months if
normal EUS-FNA
Notes: * test was optional for participant; **, EUStFNA and/or ERCP if it was not performed at baseline; $, includes detection at baseline and follow up; *, Results include only

pancreatic neoplasms that were pathologically proven via histology or cytology; a, ‘Diagnostic yield’ defined as detection of any pathologically-proven malignant or
premalignant lesion (PanIN22, IPMN and pancreatic adenocarcinoma), or lesions that are morphologically suspicious for BD-IPMNs; b, Multisite study. In FaPaCa
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program, from 2002-2010, participants received annual screening with MRI/MRCP and EUS; from 2011 onwards, participants received annual MRI/MRCP with EUS
every 3 years. In Leiden program, participants from 2011 onwards were given option of having EUS. See evidence table (Appendix 4) for further details; c, study
included individuals at low risk (i.e. <6% compared to normal population/1 relative of any degree with PC more than 55 years-old). Data presented only for high- and
moderate-risk individuals; diagnostic yield including low-risk groups was 15/303 in Chang et al. 2017 and 6/46 in Verna et al 2010; d, participants in this study were
part of EUROPAC registry and received CT or MRI (and EUS for FPC group. ERCP was optional, e, Data presented only for Leiden CDKNAZ2/p16 cohort. Updated
results for FPC and BRCA cohorts reported in Bartsch et al. 2017.

Abbreviations: BRCA, breast cancer susceptibility gene; CDKN2A, cyclin dependent kinase inhibitor 2A; CT, computed tomography; EUS-endoscopic ultrasonography, EUS-
FNA, endoscopic ultrasound-guided fine-needle aspiration; ERCP, endoscopic retrograde cholangiopancreatography; FPC, familial pancreatic cancer; HP, hereditary
pancreatitis; p16, hereditary multiple mole melanoma syndrome; p53, Li-Fraumeni Syndrome; PALB2, partner and localiser of BRCAZ2; PC, pancreatic cancer; MR,
magnetic resonance imaging; MRI-CT, MRI with contrast, multiphase contrast-enhanced CT; MRCP, magnetic resonance cholangiopancreatography; FDG-PET/CT,
positron emission tomography-computed tomography; PJS, Peutz-Jeghers Syndrome (LKB1).
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Clinical evidence profile

Screening/surveillance studies
Narrative summary of evidence

The majority of the 17 studies were in adults with familial pancreatic cancer, the majority of
which also included relatively small numbers of individuals with identified germline mutations
such as BRCA, p16 or p53. The majority of the participants were female, ranging from 55%
to 75% of the samples (approximately 60% female across 15 studies). One study did not
report patient characteristics, and in 1 study this information was unclear. Nine studies were
conducted in the USA/Canada, 6 in Europe (2 of which were international multicentre
studies), and 1 in Taiwan. Only 1 study was conducted in the UK (Nicholson et al. 2015).

The most common initial screening test in the 17 published studies was MRI/MRCP with or
without additional EUS (8 studies), whilst the most common test given an abnormal initial
result was EUStFNA (10 studies). Three screening programs did not use a subsequent test
given an abnormal result. Fifteen of the articles included only individuals with at least a 5% or
more increased risk of pancreatic cancer compared to those in the normal population, whilst
two of the studies included individuals at ‘average’ risk of pancreatic cancer.

The diagnostic yield reported in the identified screening/surveillance studies varied widely,
ranging from 0.9% to 39%, depending on the type of malignant or premalignant lesion
identified, the population and reference test (e.g. surgical pathology only) employed, whether
additional tests were conducted given initial abnormal results, and whether results included
baseline results only or included follow up.

Of the 2661 individuals at risk, 2418 were screened: 41 (1.7%) of these were diagnosed with
pancreatic cancer, resulting in an overall screening efficiency of 59 screened individuals to
detect 1 case of pancreatic cancer. If individuals with premalignant lesions are included (i.e.
those with IPMN and/or PanIN=2), 145 individuals (including those with pancreatic cancer)
were identified, resulting in a screening efficiency of 6.0% (1 malignant or premalignant
lesions for every 17 individuals at risk screened). This suggests that screening high- and
moderate- individuals at risk for malignant lesions only will be both costly and time
consuming and that screening programs should include premalignant lesions.

Only 1 study (Vasen et al. 2016), which evaluated the diagnostic yield of MRI/MRCP,
reported overall survival (a 5-year overall survival of 24% for the CDKN2A/p16 cohort with
pancreatic ductal adenocarcinoma). Very few adverse events as a result of participating in
the screening/surveillance programs were reported in the 13 studies that reported procedure-
related complications. The majority of these were reported in 1 study (Canto et al. 2006) or
were related to post-ERCP pancreatitis. Although no studies were found that reported health-
related quality of life, there was 1 secondary study (Konings et al. 2016) related to
participation in the screening/surveillance program reported in Harinck et al. 2016
(comprising EUS and MRI), that reported significant decreases in worry associated with
having cancer (approximately 0.5 point decrease on the Cancer Worry Scale) for every year
enrolled in the program. However, participants in this study reported no significant change in
depression and anxiety.

The risk of bias and indirectness for each study was generally low for both quality measures
with the exception of 2 studies (Canto et al. 2012; Ludwig et al. 2011) both of which had an
unclear risk of bias. Overall, the majority of the studies were of ‘high’ quality (rated as ++),
with the aforementioned 2 studies rated as ‘low’ (+) quality. Generally it was not clear
whether the reference test(s) was interpreted without knowledge of the index test(s) results.

A summary of the evidence for this review question is presented in Table 55.
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1 Table 55: Summary of evidence and quality evaluation
Overall study

Study Risk of bias Indirectness quality? Diagnostic yield® Other outcomes
Al-Sukhni et al. LOW LOW ++ 19/262 Not reported
2012 (1.1%)$
Bartsch et al. 2016 LOwW LOW ++ 15/253 No MRI- nor EUS-related
(5.9%)", $ complications
Canto et al. 2006 LOW LOW ++ 8/78 No severe EUS/EUS-FNA
(10.3%)", $ complications
Mild post-EUS/EUS-FNA abdominal
pain=22/78

Other mild adverse events=2
Post-ERCP pancreatitis=5/67

No significant post-operative
complications

Canto et al. 2004 LOW LOW ++ 2/38 No post-EUS-FNA complications.
(5.3%)" Mild post-ERCP pancreatitis=2/24

Canto et al. 2012 UNCLEAR LOW +C 5/216 No surgery-related complications
(2.3%)"
85/216
(39.4%)$

Chang et al. 2017 LOW LOW ++ 6/131c No procedure-related complications
(4.6%)", $

Del Chiaro et al. LOW LOW ++ 5/40 Not reported

2015 (12.5%)7, $

Harinck et al. 2016/ LOW LOW sl 9/139 No procedure-related complications

Konings et al. 2016 (6.4%) Significant improvement on Cancer

Worry Scale (decrease of 0.5 point
every year); mean score=13 (sd 3.6)
No significant change on depression
scores (HADS-D) over time; mean
score=2.8 (sd 3.2); 5% of participants
had clinically significant scores
(HADS-D>10)
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Overall study
Study Risk of bias Indirectness quality? Diagnostic yield® Other outcomes
No significant change on anxiety
scores (HADS-A) over time; mean
score=4.5 (sd 3.7); 7% of participants
had clinically significant scores
(HADS-A>10)
Kimmey et al. 2002 LOW LOW ++ 12/46 No post-ERCP complications (0/28)
(26.0%)", $
Ludwig et al. 2011 UNCLEAR LOW +d 9/109 No procedure-related complications
(8.3%)%
Nicholson et al. LOW LOW ++ 2/60 Post-ERCP pancreatitis=13 cases in
2015 (3.3%)" 56 procedures (No prophylaxis
group=7 cases in 16 procedures;
Prophylaxis group=6 in 40
procedures)
Post-ERCP duodenal perforation=1
Poley et al. 2009 LOW LOW ++ 10/44 No EUS-related complications
(23.0%)
Potjer et al. 2013 LOW LOW ++ FPC: 7/125 Not reported
(5.6%)", $
sl p16: 7/116
(6.0%)", $
Sud et al. 2014 LOW LOW ++ 3/16 No EUS-related complications
(18.8%)", $
Vasen et al. 2016 LOW LOW ++ 15/178¢ No procedure-related complications
(8.4%)", $ Resection rate of 75% and 5-year
survival rate of 24% for p16 cohort
with PDAC
Verna et al. 2010 LOW LOW ++ 6/46¢ No procedure-related complications
(13.0%)”
Zubarik et al. 2011 LOW LOW ++ 5/546 Not reported
(0.9%)", $

1 Notes: Data on diagnostic yield is not amenable to evaluation of imprecision and inconsistency and so are not applicable. $, includes detection at baseline and follow up; *,
2 Results include only pancreatic neoplasms that were pathologically proven via histology or cytology; a, Since a meta-analysis was not possible, overall study quality
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was assessed using the following method: “++’ indicates that all or most of the QUADAS-2 checklist criteria were fulfilled, and where they were not fulfilled the
conclusions are unlikely to alter; “+’ indicates that some of the QUADAS-2 checklist criteria were fulfilled, and whether they were not fulfilled or not adequately
described, the conclusions are unlikely to alter; *-‘ indicates that few or none of the checklist criteria were fulfilled and the conclusions are likely to alter; b, ‘Diagnostic
yield’, in line with the definition suggested by the CAPS Consortium summit (Canto, M. I., Harinck, F., Hruban, R. H., Offerhaus, G. J., Poley, J. W., Kamel, I., & Levy,
M. J. (2013). International Cancer of the Pancreas Screening (CAPS) Consortium summit on the management of patients with increased risk for familial pancreatic
cancer. Gut, 62(3), 339-347.), is defined as detection of any pathologically-proven malignant or premalignant lesion (PanIN=2, IPMN and pancreatic adenocarcinoma),
or lesion that is morphologically suspicious for BD-IPMNSs; ¢, study included individuals at low risk (i.e. <6% compared to normal population/1 relative of any degree
with PC more than 55 years-old). Data presented only for high- and moderate-risk individuals; diagnostic yield including low-risk groups was 15/303 (5.0%) in Chang et
al. 2017 and 6/51 (11.8%) in Verna et al 2010; d, there was 4% dropout rate. Participants were included in the data for diagnostic yield if they had an abnormal result
on any one of the index texts (MRI, CT or EUStFNA). Ten percent of the sample received initial CT rather than MRI/MRCP; e, Data presented only for Leiden
CDKNAZ2/p16 cohort. Updated results for FPC and BRCA cohorts reported in Bartsch et al. 2017.
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ERCP with prophylaxis versus ERCP only

Table 56: Summary clinical evidence profile for ERCP with prophylaxis versus ERCP
only on reducing post-ERCP pancreatitis in people at high risk of pancreatic

cancer
lllustrative comparative Relati
risks* (95% Cl) ve Quality
effect No of of the
Assumed Corresponding (95% Participants evidence
Outcomes  risk risk Cl) (studies) (GRADE) Comments
ERCP ERCP with
only prophylaxis
# ERCP 438 per 149 per 1000 RR 48 CISISIS) There were no
procedures 1000 (61 to 376)" 0.34 (1 study) very low?3 cases of
resulting in (0.14 pancreatitis in
pancreatitis to hereditary
- Familial 0.86) pancreatitis
Pancreatic subgroup in
Cancer either
group prophylaxis or
no prophylaxis
group.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; RR: Risk ratio;

1 Data/relative effect is given in terms of number of cases of post-ERCP pancreatitis relative to number of
ERCP procedures (n=56) (rather than number of patients [n=48]).

2 Nicholson et al. (2015): Unclear risk of selection bias (study period of 13 years, groups not matched,
confounders not controlled for); unclear selective reporting (adverse events reported by number of ERCP
procedures rather than number of events per patient). [Risk of bias assessed using Newcastle-Ottawa Scale
for assessing quality of nonrandomised studies].

3 95% Cl crosses 1 default MID (0.8 or 1.25).

Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence Statements
Screening/surveillance studies

Diagnostic yield

There was inconsistent evidence from 17 prospective cohort studies (n=2661) on the
diagnostic yield — i.e. early diagnosis or identification of malignant and premalignant
pancreatic lesions - of pancreatic cancer screening/surveillance programs in high- and
moderate- risk adults. Although the majority of the studies reporting the results of these
programs were of high (++) quality and used pathological diagnosis, the diagnostic yield was
highly variable, ranging from 0.9% to 39%. This variability is likely dependent on the initial
index tests on the subgroups (e.g. breast cancer susceptibility gene, p16, p53) and types of
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lesion included in the samples recruited by the programs. The overall screening efficiency of
the programs, which were mainly conducted in the USA, in detecting pancreatic cancer was
1.7% (1 detected case of pancreatic cancer for every 59 individuals at risk screened or
monitored) and 6.0% if premalignant lesions (IPMN and PanIN=2) are included (1 detected
case for every 16 individuals at risk screened or monitored).

Overall survival

No evidence was identified to inform this outcome.

Adverse events

Eleven high (++) quality and 2 low (+) quality prospective cohort studies (n=1329) indicated
that the incidence of adverse events related to the tests used in the screening/surveillance
programs of high- and moderate-risk individuals was very low (<1% excluding post-ERCP
pancreatitis). The majority of the reported adverse events — 22 cases of post-test abdominal
pain (of 78 participants), and 5 cases of post-ERCP pancreatitis (of 65 participants) - were
from 1 ‘high’ (++) quality study (Canto 2006) that combined EUS with CT as either the initial
index test or subsequent test given an initial abnormal finding. In the 3 studies (excluding
Nicholson 2015; see below) that utilised ERCP, there were 7 cases of post-ERCP
pancreatitis (5.9%) out of the 119 participants that received it.

ERCP with prophylaxis vs ERCP only

Adverse events

Very low quality evidence from 1 single centre prospective cohort study (n=48, 56 ERCP
procedures) showed that there is a clinically important difference favouring ERCP with
prophylaxis on reducing post-ERCP pancreatitis in people with familial pancreatic cancer
compared to ERCP without prophylaxis: RR 0.34 (95%CI, 0.14-0.86).

Very low quality evidence from 1 single centre prospective cohort study (n=12, 24 ERCP
procedures) showed no clinically important difference between ERCP with prophylaxis and
ERCP without prophylaxis in people with hereditary pancreatitis (there were no cases in
either group).

Recommendations

13. Ask people with pancreatic cancer if any of their first-degree relatives has had it.
Address any concerns the person has about inherited risk.

14. Offer surveillance for pancreatic cancer to people with:
¢ hereditary pancreatitis and a PRSS1 mutation

e BRCA1, BRCA2, PALB2, or CDKN2A (p16) mutations, and one or more
first-degree relatives with pancreatic cancer

e Peutz-Jeghers syndrome.

15. Consider surveillance for pancreatic cancer for people with:

e 2 or more first-degree relatives with pancreatic cancer, across 2 or more
generations

e Lynch syndrome (mismatch repair gene [MLH1, MSH2, MSHG, or PMS2]
mutations) and any first-degree relatives with pancreatic cancer.
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16. Consider an MRI-MRCP or EUS for pancreatic cancer surveillance in people
without hereditary pancreatitis.

17. Consider a pancreatic protocol CT scan for pancreatic cancer surveillance in
people with hereditary pancreatitis and a PRSS1 mutation.

18. Do not offer EUS to detect pancreatic cancer in people with hereditary
pancreatitis.

Evidence to recommendations

Relative value placed on the outcomes considered

Early diagnosis, survival, diagnostic accuracy (including sensitivity, specificity, positive
predictive value and negative predictive value), adverse events of interventions and health
related quality of life were considered to be the critical outcomes for this question.

Diagnostic yield was reported for all studies and adverse events were reported for the
majority of studies. Overall survival was only reported by one study and early diagnosis and
health-related quality of life were not reported.

Quality of evidence

The QUADAS-2 checklist was used to evaluate the risk of bias and applicability of the
screening or surveillance studies. Due to the type of data reported (diagnostic yield), the
criteria of inconsistency and imprecision were not evaluated for the screening or surveillance
studies. The GRADE risk of bias tool was used to evaluate the study that reported post-
ERCP pancreatitis with and without prophylaxis.

For screening or surveillance, there were high quality studies for diagnostic yield and overall
survival. The studies reporting adverse events were mostly high quality but with two low
quality studies. For ERCP with prophylaxis versus ERCP only, there was only low quality
evidence on adverse events.

Consideration of clinical benefits and harms

Based on their clinical knowledge, the committee noted that 5-10% of cases of pancreatic
cancer are caused by hereditary factors. Consequently they agreed that it was very important
to discuss family history with everyone who has pancreatic cancer so that people who have
any hereditary factors can be identified earlier.

The committee noted, based on the evidence, that there are certain groups of hereditary
factors that carry a higher risk of developing pancreatic cancer (an affected individual with
hereditary pancreatitis with a PRSS1 mutation; people who are BRCA1, BRCA2, PALB2 or
CDKN2A (p16) mutation carriers with one or more affected first-degree relatives with
pancreatic cancer; people with Peutz—Jeghers syndrome, regardless of family history). The
committee acknowledged that the data on survival were too limited to prove there is a
survival benefit of surveillance in these people. However, they noted the data from Vasen et
al (2016), who had surveilled individuals at high risk of pancreatic cancer, reported an overall
resection rate of 75% and overall survival at 5 years of 24% compared to a resection rate of
15% and 5-year survival rate of 4-7% for patients with sporadic symptomatic pancreatic
ductal adenocarcinoma. Since these figures are higher than what would normally be
expected for people with pancreatic cancer, the committee agreed these data were
suggestive that surveillance could confer benefits to survival outcomes.

The committee also noted that these hereditary factors are usually associated with very poor
prognosis which can cause a lot of anxiety to the people who have them. The committee
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considered that offering surveillance to those people with hereditary factors that carry a
higher risk of developing pancreatic cancer, would help to resolve this anxiety. They also
agreed, based on their experience, that surveillance of these people should lead to earlier
diagnosis of pancreatic cancer and earlier treatment, which will help to improve the
experience of patients. They therefore agreed to recommend that people with these
hereditary factors should be offered surveillance for pancreatic cancer.

The committee also noted there are other groups of hereditary factors that carry an
increased risk of developing pancreatic cancer, but which are not classified as ‘high risk’. The
committee agreed that there were likely to be benefits of surveillance for these people for
pancreatic cancer but the balance was less clear. They therefore agreed a weaker
recommendation for surveillance in people with first-degree relatives (FDRs) with pancreatic
cancer from a familial pancreatic cancer kindred with at least 2 FDRs in 2 or more
generations; people with mismatch repair gene (MLH1, MSH2, MSH6, PMS2) mutations
(Lynch syndrome) and one affected FDR with pancreatic cancer. This would be consistent
with the current EUROPAC registry entry requirements (unpublished) and the International
Cancer of the Pancreas Screening (CAPS) Consortium consensus statement on inherited
risk (Canto et al. 2013).

The committee agreed that the evidence on the diagnostic yield of CT, MRl and EUS in
surveillance had shown they were all accurate at identifying early tumours. However, from
the available evidence the committee could not identify which of these investigations was the
most effective. Given this uncertainty, the committee recommended further research to
evaluate the surveillance tests and frequency of surveillance that produce the greatest
diagnostic yield and overall surveillance efficiency. The Committee also noted that repeated
CT scanning would expose people to harms associated with radiation and therefore did not
want to recommend this as an option for people without hereditary pancreatitis in whom a
larger percentage of people would have a relatively smaller risk. However, they agreed that a
pancreatic protocol CT scan, for pancreatic cancer surveillance should be considered for
people with hereditary pancreatitis and a PRSS1 mutation who would be at higher risk of
developing pancreatic cancer.

Based on their clinical knowledge and experience, the committee noted that if a CT scan is
used (in people with hereditary pancreatitis) a pancreatic protocol CT scan would be needed
to ensure good visualisation of any pathology in the pancreas. They also agreed that if MRI
is used MRI-MRCP should be used as this will enable the pancreatic duct anatomy to be
visualised.

The committee noted, based on their knowledge and experience, that the fibrosis, distortion
and calcium deposits caused by hereditary pancreatitis prevent the detection of small
pancreatic tumours by EUS. They therefore agreed that EUS should not be used to detect
pancreatic cancer if the person has hereditary pancreatitis.

The committee noted that the data had shown ERCP with prophylaxis was better at reducing
post-ERCP pancreatitis in people with familial pancreatic cancer, compared to ERCP without
prophylaxis. However, given that the evidence was from a single, very low quality study the
committee agreed not to make a recommendation about this intervention.

The committee agreed that the potential benefits of the recommendations made would be
more directed and integrated management of people with hereditary factors, improved
detection of pre-malignant lesions and potential improvements in survival. They noted that
the recommendations for surveillance had the potential to both increase and decrease
anxiety of the person; knowing you are at high risk of developing pancreatic cancer may
increase anxiety which would hopefully be offset by being offered surveillance. However,
anxiety may also increase around the time that the surveillance occurs as you wait to find out
if you have developed pancreatic cancer or not. On balance, the committee agreed that the
potential benefits outweighed the harms.
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Consideration of economic benefits and harms

The committee noted that no relevant published economic evaluations had been identified
and no additional economic analysis had been undertaken in this area.

Extending surveillance to individuals with two blood relatives affected by pancreatic cancer
would lead to an increase in resource use through increased imaging and health care
practitioners time. However, as for other recommendations in this area, only a small
proportion of people have an inherited elevated risk of developing pancreatic cancer and
consequently the overall resource impact would be small. It was also noted that surveillance
of these high risk individuals could lead to earlier intervention improving quality of life and
avoiding costs of adverse events and complications.

The committee agreed that the recommendations made were unlikely to have a significant
resource impact due to the small number of people who have an inherited risk of developing
pancreatic cancer.

Research recommendations

1. Research should be undertaken to evaluate the most clinically effective and cost
effective initial surveillance tests, additional tests and frequency of surveillance
that produce the greatest diagnostic yield and overall surveillance efficiency.

At the present time we do not know what the best initial surveillance and subsequent tests
are, nor the frequency of the surveillance that will produce the best diagnostic yield for
people with an inherited high risk of pancreatic cancer, whilst maintaining quality of life.
These will depend upon the accuracy of the tests available, the level of risk and the rate at
which the risk materialises.

Individuals with an inherited risk of pancreatic cancer have a highly variable risk dependent
on their particular genotype, each with a widely differing levels of risk, or the particular
phenotype each also with a variable level of risk. In each case there is a threshold of risk and
frequency of testing that would need to be determined to make surveillance effective.
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Referral to specialist multidisciplinary
teams

Review question: Does referral of all adults with suspected pancreatic cancer to a
specialist MDT for review improve patient management and outcomes?

Introduction

Central to the UK’s cancer services are multidisciplinary teams (MDTs). Before the
introduction of multidisciplinary team working, a cancer patient’s care was often determined
solely by one clinician. Care at this time was characterised by unequal access to specialist
care, disjointed referrals, and missed opportunities for adjuvant treatment. Variation in
treatment uptake, caseload for each clinician and ultimately in outcomes for patients was
widespread.

An MDT approach was enshrined in England’s Cancer Plan in 2000 and was rapidly adopted
across the UK. MDT working was officially included in national guidance in 2004. This stated
that all patients newly diagnosed with cancer in England should be discussed at an MDT
meeting. The 2015 cancer strategy for England described MDTs as the ‘gold standard’ for
cancer patient management. However, recognising the significant challenges faced by MDTs
today, the strategy also made several recommendations to streamline MDT working.

Given the widespread use of MDTs and the complex nature of healthcare systems, it is
extremely difficult to robustly assess the impact of introducing MDT working. There is some
limited evidence to link decision-making through MDT working to improved survival for some
cancer types.

Guidance is needed on whether review by a specialist MDT, for people with suspected
pancreatic cancer, improves patient management and outcomes.

Review protocol summary

The review protocol summary used for this question can be found in Table 57. Full details of
the review protocol can be found in Appendix C.

Table 57: Clinical review protocol summary for the review of specialist versus local

MDTs

Population Adults with suspected pancreatic cancer
Stage
o |
o |l
o Il
o |V

Intervention Referral by region to
e Specialist pancreatic MDT
e Local MDT

Comparison Each Other

Outcomes e Survival Outcomes

¢ Proportion receiving chemotherapy
¢ Entry into clinical trials

e Resection rates

e Post-operative mortality
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e Patient Satisfaction
¢ Quality of Life

Description of the clinical evidence

No relevant studies were identified for this review question.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, and list of excluded studies in Appendix G.
Summary of included studies

No relevant studies were identified for this review question.

Clinical evidence profile

No relevant studies were identified for this review question.

Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence statements

No relevant studies were identified for this review question.

Recommendations

19. A specialist pancreatic cancer multidisciplinary team should decide what care is
needed, and involve the person with suspected or confirmed pancreatic cancer in
the decision. Care should be delivered in partnership with local cancer units.

Evidence to recommendations

Relative value placed on the outcomes considered

Survival outcomes, proportion of people receiving chemotherapy, entry into clinical trials,
resection rates, post-operative mortality, patient satisfaction and quality of life were the
critical outcomes for this question. None of these outcomes were reported.

Quality of evidence

No evidence was identified that met the inclusion criteria for this question. Therefore the
committee made recommendations based on their knowledge and experience.

Consideration of clinical benefits and harms

Based on their knowledge and experience, the committee agreed that people with pancreatic
cancer have multiple, complex needs which would be optimally managed by early referral to
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a specialist multidisciplinary approach that ensures a range of opinions by specialists are
considered and that surgery is centralised . The pancreatic-cancer specific expertise
available at a specialist MDT, compared with a local MDT, means that there would be more
access to novel treatments and a greater knowledge of relevant ongoing clinical trials that
patients can be recruited to. It would also provide an opportunity for people to access
specialist pancreatic cancer nutritional assessment and intervention. In addition, people often
report that they would prefer their case to be discussed by a specialist MDT as this provides
reassurance that they are receiving specialist input on potential relevant treatments, this is
something that is particularly important given the poor prognosis of this cancer.

The committee were also aware that there are likely to be some people for whom it would be
advantageous for their management to be undertaken by a local MDT, for example those
who have very advanced disease and are very poorly. They discussed whether it would be
possible for the specialist MDT to issue a protocol for the management of these people.
However, it was noted that doing so could lead to the local MDT simply following the protocol
and not involving the specialist MDT at all which would not be appropriate. They agreed that
for these people, the specialist MDT should determine the management protocol, but that
this management could be delivered locally.

Given these factors and that referral to, and management by, specialist MDTs has already
been recommended by the Improving Outcomes in Upper Gastro-intestinal Cancers
guidance, and is part of peer review measures, the committee agreed to make a strong
recommendation that all people with a suspected or confirmed diagnosis of pancreatic
cancer should have their management determined by a specialist pancreatic cancer MDT.

The committee agreed that making this recommendation would help to standardise the
quality of care and the involvement of specialists should help to improve patient outcomes.
No potential harms of these recommendations were identified.

Consideration of economic benefits and harms

Specialist pancreatic cancer MDTs already exist so there should not be any additional costs
to set them up. The recommendations will increase the number of people who are discussed
by the specialist MDT. These specialist MDTs can develop pathways to make the discussion
in the MDT more efficient so the time needed to discuss patients is unlikely to significantly
increase. However, should there be an increase in discussion time, the committee agreed
that the discussion by specialists within the MDTs would lead to better management
decisions resulting in downstream cost savings that would offset any additional costs from
increased discussion time.

References

No relevant studies were identified for this review question.
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Staging

Review question: What is the most effective investigative pathway for staging adults
with newly diagnosed pancreatic cancer or a non-definitive diagnostic result as
resectable, borderline resectable, locally advanced or metastatic disease?

Introduction

Pancreatic cancer is one of the most difficult cancers to stage accurately but given that
surgical resection is the only potential cure it is vital that an accurate staging of the disease
at the time of diagnosis can be obtained. Accurate staging is very important to avoid
unsuccessful surgical intervention and a failure to resect the pancreatic tumour. Staging of
pancreatic cancer can be undertaken by multiple imaging modalities including pancreatic CT,
MRI, CT-PET and endoscopic ultrasound, both in isolation and using various combinations.

Guidance is needed the best investigative pathway to accurately stage people with

pancreatic cancer.

Review protocol summary

The review protocol summary used for this question can be found in Table 58. Full details of
the review protocol can be found in Appendix C.

Table 58: Clinical review protocol summary for the review of most effective
investigative pathway for staging adults with pancreatic cancer

Population

Index Test

Reference Standard

Outcomes

Study design
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Adults with newly diagnosed pancreatic cancer
or a non-definitive diagnostic result

Investigative pathways including combinations
of:

¢ Imaging (MRI/MRCP, FDG-PET/CT, CT,
Ultrasound, EUS)

e Laparoscopy (with or without ultrasound)
e CA19-9

¢ Histology

e cytology

e Each Other

¢ Histological TNM classification

e Surgery

Diagnostic test accuracy data (diagnostic
accuracy, sensitivity, specificity, positive

predictive value, negative predictive value) for
the following outcomes:

¢ Precise Staging

o N Staging

e M Staging

o Resectability

¢ Vascular invasion

e Adverse events

e Prospective diagnostic test accuracy studies

(including retrospective reviews of prospective
studies)
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o Systematic reviews of diagnostic test accuracy
studies

e Sample size 250 patients

Description of clinical evidence

Thirty-two datasets in 30 observational studies (including 23 prospective cohort studies and 7
retrospective reviews of prospective databases) were identified. The majority of studies
reported data on the ability of the relevant imaging test (mainly CT) to determine resectability
and were in adults with suspected pancreatic cancer who had had prior imaging tests (also
predominantly CT). The majority of studies also used a histopathological reference standard
but did not report TNM classification. A summary of the included studies is presented in
Table 59.

Three studies (n=660) were identified that reported diagnostic accuracy data of imaging tests
on overall TNM staging of pancreatic tumours (Shami et al. 2011; Soriano et al. 2004). One
study (Shami et al. 2011) compared EUS-FNA and MR, 1 study (Soriano et al. 2004)
compared CT, EUS and MRI, whilst 1 study compared MDCT and FDG-PET/CT (Ghaneh et
al. 2018). The main aim of the latter study, known as PET-PANC, was to assess - in a
multicentre setting and using a standardised protocol - whether the addition of FDG-PET/CT
to MDCT, which is standard practice in the UK, provides tangible diagnostic and staging
benefits.

Sixteen studies were identified that reported diagnostic accuracy data on imaging tests on
resectability (DeWitt et al. 2004; Doucas et al. 2007; Fang et al. 2012; Fristrup et al. 2006;
Furukawa et al. 2008; Imbriaco et al. 2005; Klauss et al. 2008; Koelblinger et al. (2011);
Kwon et al. 2002; Mansfield et al. 2008; Minniti et al. 2003; Phoa et al. 2005; Schacter et al.
2000; Shah et al. 2008; Soriano et al. 2004; Taylor et al. 2001). Twelve studies (n=768)
evaluated CT (DeWitt et al. 2004; Doucas et al. 2007; Fang et al. 2012; Furukawa et al.
2008; Imbriaco et al. 2005; Klauss et al. 2008; Koelblinger et al. (2011); Mansfield et al.
2008; Minniti et al. 2003; Phoa et al. 2005; Soriano et al. 2004; Taylor et al. 2001). There
were a sufficient number of studies on the ability of CT to determine resectability to enable a
meta-analysis, as well as a subgroup analysis comparing the studies whose participants had
prior imaging with those who did not. One study (n=64) evaluated abdominal ultrasound
(Minniti et al. 2003), 1 study (n=57) evaluated CT-3D (Fang et al. 2012), 3 studies (n=191)
evaluated EUS (DeWitt et al. 2004; Mansfield et al. 2008; Soriano et al. 2004), and 3 studies
(n=) evaluated MRI (Fischer et al. 2002; Koelblinger et al. 2011; Soriano et al. 2004). One
study (n=52 to 59; Soriano et al. 2004) also evaluated three combinations of CT and EUS:
CT and EUS, CT and EUS only if deemed resectable on CT, and EUS and CT only if
deemed resectable on EUS. Six studies (n=278) evaluated the accuracy of laparoscopy with
laparoscopic ultrasound (Doucas et al. 2007; Fristrup et al. 2006; Kwon et al. 2002; Schacter
et al. 2000; Shah et al. 2008; Taylor et al. 2001). A meta-analysis was also conducted on
laparoscopy with laparoscopic ultrasound.

Three studies (n=138) were identified that reported diagnostic accuracy data of imaging tests
on tumour or T staging (DeWitt et al. 2004; Maluf-Filho et al. 2004; Soriano et al. 2004). Two
studies compared CT and EUS (DeWitt et al. 2004; Maluf-Filho et al. 2004), whilst 1 study
compared CT, EUS and MRI (Soriano et al. 2004).

Eight studies were identified that reported diagnostic accuracy data of imaging tests on
lymph node or N staging (DeWitt et al. 2004; Furukawa et al. 2008; Klek et al. 2004; Lemke,
et al. 2004; Mansfield et al. 2008; Roche et al. 2003; Soriano et al. 2004; Yoneyama et al.
2014). Seven studies (n=329) evaluated the accuracy of CT (DeWitt et al. 2004; Furukawa et
al. 2008; Klek et al. 2004; Lemke et al. 2004; Mansfield et al. 2008; Roche et al. 2003;
Soriano et al. 2004). There was a sufficient number of studies to conduct a meta-analysis of
the ability of CT to detect nodal involvement. One study (n=126) evaluated abdominal
ultrasound (Klek et al. 2004), 3 studies (n=187) evaluated EUS (DeWitt et al. 2004; Mansfield
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et al. 2008; Soriano et al. 2004), 1 study (n=53) evaluated MRI (Soriano et al. 2004), and 2
studies (n=195) evaluated FDG-PET/CT (Lemke et al. 2004; Yoneyama et al. 2014). One
study calculated the diagnostic test accuracy of CT using the number of lymph nodes
deemed to have nodal involvement (Roche et al. 2003), with the remaining 7 studies using
the number of participants deemed to have such involvement

Five studies were identified that reported diagnostic accuracy data on imaging tests on
metastatic or M staging. Two studies (n=141) evaluated the accuracy of CT (Farma et al.
2008; Soriano et al. 2004), 1 study (n=52) evaluated EUS (Soriano et al. 2004), 1 study
(n=53) evaluated MRI (Soriano et al. 2004), 2 studies (n=177) evaluated FDG-PET/CT
(Farma et al. 2008; Yoneyama et al. 2014), and 1 study (n=82) evaluated CT combined with
FDG-PET/CT (Farma et al. 2008). Two studies (n=164) evaluated staging information
provided by diagnostic laparoscopy conducted on participants with no evidence of metastasis
on CT (Liu & Traverso 2005; White et al. 2001).

Five studies were identified that reported diagnostic accuracy data on imaging tests on the
extent of vascular invasion (Klauss et al. 2007; Klek et al. 2004; Lemke, et al. 2004; Soriano
et al. 2004; Tellez-Avila et al. 2012). All five of these studies (n=409) evaluated the accuracy
of CT, thus enabling a meta-analysis of these studies. Two studies (n=102) also evaluated
EUS (Soriano et al. 2004; Tellez-Avila et al. 2012), 1 study (n=126) evaluated abdominal US
(Klek et al. 2004), 1 study (n=53) evaluated MRI (Soriano et al. 2004) and 1 study (n=47)
evaluated FDG-PET/CT (Lemke et al. 2004).

Two studies were identified that reported diagnostic accuracy data on the tumour marker CA
19-9 with a threshold of 130 kU/ml as an indication for laparoscopic resectability in
participants who had prior imaging (Connor et al. 2005; Maithel et al. 2008). One of these
studies also examined the accuracy of CA 19-9 in those with and without jaundice (Connor et
al. 2005).

Positive and likelihood ratios were calculated, where appropriate, from the raw diagnostic
test accuracy data or the estimated sensitivity and specificity of the studies to enable
evaluation of the relevant tests. The QUADAS-2 checklist was used to evaluate the risk of
bias and indirectness (applicability) of the studies.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, single and multiple test ROC curves and forest plots in
Appendix H, summary of QUADAS-2 study quality evaluations in Appendix J, study evidence
tables in Appendix F and list of excluded studies in Appendix G.
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 59.

Table 59: Summary of included studies

Connor etal. 159 potentially resectable CECT CA 19-9 Laparoscopy + LUS Resectability
2005a PC
DeWittetal. 120 suspected or recently - 104 MDCT Surgical T Staging
2004 diagnosed PC EUS histopathology or N Staging
EUS-FNA/previous Resectability
cytology and clinical
FU
Doucas etal. 100 suspected PC - 94 CT Laparoscopy + LUS, Resectability
2006 surgical
histopathology +
clinical FU
CT 65 potentially Laparoscopy + LUS  Surgical
resectable histopathology +
clinical FU
Fang et al. 80 confirmed pancreatic or - 57 confirmed PAC MDCT Surgical Resectability
2012 periampullary tumours MDCT-3D histopathology
Farmaetal. 83 suspected PC - 82 CT Histopathology M Staging
2008a FDG-PET/CT (Percutaneous or
CT + FDG-PET/CT EUS-COFG, or EUS-
FNA)
Fischer etal. 99 suspected PC CT and/or US 29 pancreatic head MRI Surgical Resectability
2002 tumours histopathology
36 MRI
solid tumours
Fristrup et al. 146 potentially resectable CT orUS 52 Laparoscopy with Surgery Resectability
2006 PC (after EUS LUS
screening)
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Furukawa et
al. 2008

Ghaneh et al.

2018

Imbriaco et
al. 2005

Klauss et al.
2007

Kifek et al.
2004

Koelblinger
et al. 2011

Kwon et al.
2002

Lemke et al.
2004

Liu &
Traverso
2005a

Maithel et al.
2008a

Maluf-Filho
et al. 2004

213 confirmed PDAC

619 suspected PC

71 suspected PC

80 suspected PC

140 suspected PC

89 suspected PC

118 suspected PC

104 suspected PC

74 locally advanced,

unresectable PAC

491 potentially resectable

PC

61 suspected pancreatic or

ampullary tumours

ISBN 978-1-4731-2794-4

MDCT

ERCP or US

CTor US

CT or US

Angiography,
CT, ERCP,
MRI, and/or US

CT or MRI

USorCT

393

71

80

126 confirmed PC

23 potentially
resectable

52 potentially
resectable

100

74

262

27 confirmed PC

149

MDCT

FDG-PET/CT

MDCT

CE-MDCT +
invasion score

CT

US (Routine, Power,

Colour, 3D)

MDCT
MRI

Laparoscopy with
LUS

MSCT
FDG-PET/CT

CT
CA 19-9

Spiral CT
EUS

Surgical
histopathology

Surgical
histopathology or
clinical FU

Surgical
histopathology or
percutaneous FNA
and clinical FU

Surgery, surgical
histopathology or
biopsy

Post-operative
histopathology

Surgery, surgical
histopathology, CT-
/US-guided biopsy,
imaging or clinical FU

Surgery, surgical

histopathology or LUS

Histopathology or
clinical FU

Laparoscopy

Laparoscopy/surgery

Surgical
histopathology or
biopsy from

N Staging
Resectability
Overall TNM
Stage

Resectability

Resectability
Vascular invasion

N Staging
Vascular invasion

Resectability

Resectability

N Staging
Vascular invasion
M Staging

Resectability

T Staging
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Staging
laparotomy or EUS-
FNA
Mansfield et 84 suspected pancreatic - 35 potentially EUS Surgical Resectability
al. 2008 tumours® resectable MSCT histopathology
Histology N Staging
Minniti et al. 108 suspected PC CT or MRI 64 Abdominal US Surgical or post- Resectability
2003 Helical CT operative Vascular + arterial
histopathology invasion
Phoa et al. 72 suspected PC - 71 MSCT Surgical Resectability
2005 histopathology
Roche etal. 62 suspected PC - 9 PDAC CT Histopathology N Staging
2003
Schacter et 67 suspected PC TUS, CE-CT 67 Laparoscopy with Laparotomy Resectability
al. 2000 and/or ERCP LUS
Shah et al. 88 confirmed PAC - 88 MDCT Laparotomy or Resectability
2008a,c surgical
histopathology
MDCT 19 Laparoscopy with Surgical
LUS histopathology
Shami et al. 127 confirmed PC - 127 EUS-FNA Surgical Overall TNM
2011 MRI histopathology or Stage
cytology
Soriano et al. 127 suspected PC us 59 Helical CT Surgical Overall TNM
2004 52 EUS histopathology Stage .
EUS + Helical CT if U EEeng
EUS-resectable N Staging
Helical CT + EUS M Staging
Helical CT + EUS if Resectability
CT-resectable Vascular Invasion
53 MRI
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Taylor et al. 51 potentially resectable US, ERCP CE-CT Surgery or Resectability
2001 pancreatic tumours® histopathology
CE-CT 26 Laparoscopy with Surgery or
LUS histopathology
Tellez-Avila 50 suspected PC CT or US 50 potentially EUS+FNA Surgical Vascular Invasion
etal. 2012 resectable MDCT histopathology
White 2001a 98 confirmed PDAC - 98 CE-CT Laparoscopy M Staging
Yoneyama et 95 pathologically confirmed MRI and FDG- 43 CE FDG-PET/CT Surgical N Staging
al. 2014a,d PC PET/CT 52 Non-CE FDG- histopathology, post- M Staging
PET/CT operative
histopathology (EUS-
FNA) or dynamic CT

Notes: a, retrospective review of prospective database. All other studies were prospective cohort studies; b, sample includes some participants with suspected periampullary
cancer; c, criteria for staging laparoscopy were: (i) increased CA 19-9>1000 U/mL, (i) tumour>4cm, (iij) weight loss>20% body weight, (iv) ascites or (v) liver lesions
too small for either CT imaging or percutaneous biopsy; d, inclusion criteria were undetected lesions on MRl and FDG-PET/CT. Patients were assigned to undergo CE
FDG-PET/CT or non-CE FDG-PET/CT. Abbreviations: CE CT, contrast enhanced computed tomography; CE MDTC, contrast-enhanced multidetector computed
tomography; CE FDG-PET/CT; contrast-enhanced positron emission tomography-computed tomography; EUS-endoscopic ultrasonography; EUS-FNA- Endoscopic
ultrasound-guided fine-needle aspiration;, ERCP-Endoscopic retrograde cholangiopancreatography; PC-pancreatic cancer; MDCT, multidetector computed
tomography; MRI-magnetic resonance imaging;FDG- PET/CT-positron emission tomography- computed tomography; PAC, pancreatic adenocarcinoma; PDAC,
pancreatic ductal adenocarcinoma; TUS, transabdominal ultrasonography.

Clinical evidence profile

The clinical evidence profiles for this review question are presented in Table 60 to Table 75.

Tests for overall TNM Staging

ISBN 978-1-4731-2794-4
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Table 60: Summary of imaging studies on overall TNM staging in patients with suspected pancreatic cancer

Ghaneh et al. Surgical
2018 histopathology
or 12-mo
FDG- . 70
PET/CT clinical FU
Shami et al. 48 EUS-FNA Surgical 71
2011 histopathology
or cytology
MRI 75
Soriano et al. 62 CT Surgical 46
2004 histopathology
EUS 40
MRI 36

Due to the type of data, inconsistency and imprecision are not applicable here;

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, indirectness was evaluated using the applicability items of QUADAS-2;

Serious? Not serious MODERATE

8 22

2 27 Very Not serious LOW
serious*

0 25

8 46 Not serious  Not serious  HIGH

5 56

7 57

3, concerns about flow and timing (69 patients dropped out and not included in per protocol analysis);

4, unclear reference and index test conduct (blinding), concerns about reference test (not all patients received same reference standard) and flow and timing (not all patients

included in analysis).

Table 61: Change in TNM staging category after FDG-PET/CT

Remained correct 171 (87) 19 (18)

ISBN 978-1-4731-2794-4
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Remained incorrect 6 (3) 22 (21) 1(4) 27 (43) 94 (24)
Changed to correct 10 (5) 55 (51) 15 (56) 14 (22) 56 (14)
Changed from correct 8 (4) 5 (5) 0(0) 1(2) 14 (4)
to incorrect
Changed between 1(<1) 6 (6) 1(4) 0 (0) 8(2)

incorrect groups
1 data is from Ghaneh et al. 2018;
2, Change in TNM staging category is relative to the category assigned using MDCT prior to FDG-PET/CT.
9.4.2 Tests for resectability

Table 62: Summary of diagnostic accuracy of computed tomography on resectability’

CT for Very serious’ Not serious Serious? 0.89 0.74 0.15 VERY
resectability serious (0.76-0.95)  (0.44-0.91) (1 .29- (0.06- LOW
(12 studies) 8.96) 0.36)

1, positive test result corresponds to CT-resectability;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing a resectable tumour — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating a tumour is resectable
when it is not - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy). Studies were considered to be of high
specificity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;

ISBN 978-1-4731-2794-4
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6, summary positive and likelihood ratio calculated from the meta-analysis;
7, 95% prediction range very wide with sensitivity ranging from approximately 0.1 to 1.0 and specificity ranging from 0 to 1.0;

8, 95% ClI of sensitivity crosses 0.9.

Table 63: Subgroup analysis of computed tomography on resectability according to prior imaging

Pooled sensitivity (95% Cl) 0.86 (0.71-0.94) 0.91 (0.64-0.98) t=0.44, p=0.66
Pooled specificity (95% Cl) 0.76 (0.30-0.96) 0.65 (0.29-0.89) t=0.49, p=0.63
Positive likelihood ratio (95% CI)2 3.61 (0.86-15.14) 2.58 (0.89-7.5)
Negative likelihood ratio (95% CI)2 0.18 (0.1-0.35) 0.13 (0.02-1.0)

. Unpaired t-test to compare pooled estimates of subgroup that had prior imaging compared to subgroup that did not have prior imaging. Standard errors for each subgroup
used to conduct t-test calculated from 95% confidence intervals;

2, Likelihood ratios calculated from meta-analysis.

Table 64: Summary of other imaging studies on resectability

Abdominal US
Minniti et 64 Not n/a Not serious Very serious”  0.89 0.76 3.7 0.15 LOW
al. 2003 serious (0.65-0.99) (0.55-0.91)  (1.81- (0.04-

7.58) 0.55)
CT-3D
Fangetal. 57 Not n/a Not serious Not serious 1.0 1.0 39.49 0 HIGH
2012 serious (0.91-1.0) (0.82-1.0) (2.56-

609.84)8
CT + EUS
Soriano et 52 Not n/a Not serious Serious® 0.73 0.97 21.82 0.28 MODERAT
al. 2004 serious (0.5-0.89) (0.83-1.0) E
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CT + EUS only if CT-resectable

Soriano et
al. 2004

EUS

DeWitt et
al. 2004

Mansfield
et al. 2008

Soriano et
al. 2004

Overall

59

104

35

52

191

Not n/a
serious

Serious! n/a
0

Serious! n/a
1

Not n/a
serious
Serious'  Very serious'?

2

EUS + CT only if EUS-resectable

Soriano et
al. 2004

MRI

Fischer et
al. 2002

Koelblinger

etal. 2011

52

26

23

Not n/a
serious

Serious! n/a
0

Serious! n/a
0

ISBN 978-1-4731-2794-4

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

Serious®

Very serious’”

Very serious’

Not serious

Very serious'©

Serious®

Serious®

Very serious’”
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0.98
(0.89-1.0)

0.88
(0.69-0.97)

0.82
(0.63-0.94)

0.23
(0.08-0.45)

0.63
(0.38-0.84)

0.71
(0.44-0.90)

0.83
(0.36-1.00)

0.8
(0.28-0.99)

0.68
(0.48-0.84)

0.43
(0.1-0.82)

1.0
(0.88-1.0)

0.97
(0.84-1.0)

0.78
(0.40-0.97)

0.82
(0.57-0.96)

(3.12-
152.43)

4.89

(0.85-
28.26)

2.74
(1.57-
4.78)
1.44
(0.74-
2.79)
14.83

(0.86-
254.88)8

20.84

(2.93-
148.02)

3.18
(0.9-11.2)

4.72

(1.59-
14.01)

(0.14-
0.56)

0.03
(0.0-0.19)

0.18
(0.06-
0.53)
0.42
(0.13-
1.34)
0.77

(0.62-
0.97)

0.38

(0.21-
0.69)

0.38
(0.17-
0.85)
0.20

(0.03-
1.23)

MODERAT
E

VERY
LOW

VERY
LOW

HIGH

VERY
LOW

MODERAT
E

LOW

LOW
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Soriano et Not serious Serious® 0.57 0.90 5.65 0.48 MODERAT
al. 2004 serious (0.34-0.77) (0.73-0.98)  (1.82- (0.3-0.78) E
17.53)
Overall 102 Not Not serious Not serious Very serious’” LOW
serious

1, positive test result corresponds to resectability according to the relevant index test;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing a resectable tumour — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating a tumour is resectable
when it is not - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy). Studies were considered to be of high
sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

7, 95% CI of sensitivity crosses both 0.75 and 0.9;

8, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls.
9, 95% ClI of sensitivity crosses either 0.75 or 0.9;

10 concerns over conduct of reference standard and flow and timing of tests;

1 concerns over conduct of reference standard
12, Soriano 2004 comprises more than 50% of sample;’3, 95% CI of sensitivity has wide range

ISBN 978-1-4731-2794-4
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Table 65: Summary of laparoscopy with laparoscopic ultrasonography in patients with potentially resectable pancreatic cancer

Laparoscopy 27 Not Serious” Not serious Not serious 0.98 0.67 0.04 MODER
with LUSfor 8  serious (0.93-0.99)  (0.44- (1 .74-5.59) (0.01-0.11) ATE
resectability’ 0.83)

(6 studies)

1, positive test result corresponds to resectability according to the relevant index test;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing a resectable tumour — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating a tumour is resectable
when it is not - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy). Studies were considered to be of high
sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;

6, summary positive and negative likelihood ratios calculated from meta-analysis;

7, 95% prediction region very wide with specificity ranging from approximately 0 to 1.0.

9.4.3 Tests for T Staging

Table 66: Summary of imaging studies on T Staging in patients with suspected pancreatic cancer

Dewittetal. 49 CT Surgical Serious* Not serious MODERATE
2004 histopatholo
gy or EUS-
EUS Flfpuslenl o 18 14
s cytology
and clinical
FU
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Maluf-Filho 27 Surgical
et al. 20043 histopatholo
gy or
intraoperativ
EUS e biopsy
from
laparotomy
or EUS-FNA
Soriano et 62 CT Surgical
al. 2004 (n=59) histopatholo
EUS 9
(n=52)
MRI
(n=53)

Due to the type of data, inconsistency and imprecision are not applicable here;

89

73

63

62

1, risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

2, indirectness was evaluated using the applicability items of QUADAS-2;

Not serious Not serious HIGH
7 4
2 25 Not serious Not serious HIGH
0 37
6 32

3, study enrolled 61 people with suspected pancreatic or ampullary tumours. Data shown only for people with confirmed pancreatic cancer;

4, concerns with conduct of reference standard (reference standard not blinded, not all patients received same reference standard nor included in analysis).

ISBN 978-1-4731-2794-4
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Tests for N Staging

Table 67: Summary of computed tomography studies on N Staging in patients with suspected or confirmed pancreatic cancer (by
number of participants)

CT for N Serious’ Very serious? Not serious Not serious 0.38 0.87 2.86 0.71 VERY
Staging’ (0.26-0.52)  (0.7-0.95) (0.91-  (0.52- LOW
(6 studies) 8.97) 0.98)

!, positive test result corresponds to detection of regional lymph node metastasis;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative - missing cancer that has spread to the regional lymph nodes - risks understaging (and hence potentially avoidable death), whilst a false positive -
indicating cancer has spread to the regional lymph nodes when it has not - risks overstaging (and hence potentially avoidable surgery or other treatment such as
chemotherapy). Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below 0.75. Studies
were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%ClI crossed both 0.75 and
0.9;

6, summary positive and likelihood ratio calculated from meta-analysis;
7, there were concerns in 3 of the studies about the conduct of the index test, the reference standard used, and/or the patient flow and timing of the tests;

8, 95% prediction region was very wide ranging approximately from 0 to 0.9 for sensitivity and from 0 to 1.0 for specificity.
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Table 68: Subgroup analysis of computed tomography studies on N Staging according to prior imaging (by number of participants)

Pooled sensitivity (95% CI) 0.38 (0.19-0.59) 0.39 (0.25-0.56) t=0.05, p=0.96
Pooled specificity (95% Cl) 0.79 (0.62-0.91) 0.88 (0.67-0.96) t=0.55, p=0.58
Positive likelihood ratio (95% CI)? 1.82 (0.79-4.21) 3.3 (0.78-13.93)
Negative likelihood ratio (95% Cl)?2 0.79 (0.55-1.12) 0.69 (0.47-1.01)

1. Unpaired t-test to compare pooled estimates of subgroup that had prior imaging compared to subgroup that did not have prior imaging. Standard errors for each subgroup
used to conduct t-test calculated from 95% confidence intervals;

2, Likelihood ratios calculated from meta-analysis.

Table 69: Summary of computed tomography studies on N Staging in patients with suspected pancreatic cancer (by number of lymph

nodes)’
CT
Roche et 9 (40) Not n/a Not serious Not serious 0.14 0.85 0.94 1.01 HIGH
al. 2003 serious (0-0.58) (0.68-0.95) (0.13- (0.72-

6.87) 1.41)

1. positive test result corresponds to detection of regional lymph node metastasis. Sensitivity and specificity for this study calculated from number of lymph nodes correctly and
incorrectly identified as involved (where short-axis diameter > 10 mm indicates nodal involvement);

2 risk of bias evaluated using relevant items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative - missing cancer that has spread to the regional lymph nodes - risks understaging (and hence potentially avoidable death), whilst a false positive -
indicating cancer has spread to the regional lymph nodes when it has not - risks overstaging (and hence potentially avoidable surgery or other treatment such as
chemotherapy). Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below 0.75. Studies

ISBN 978-1-4731-2794-4
160



AW N-

[e]é)]

Final
Staging

were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and

0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details).

Table 70: Summary of other imaging studies on N Staging with suspected or confirmed pancreatic cancer (by number of
participants)’

Abdominal US

Klek et al.
2004

EUS

DeWitt et
al. 2004

Mansfield
et al. 2008

Soriano et
al. 2004

Overall

MRI

Soriano et
al. 2004

FDG-PET/CT

Lemke et
al. 2004

126

100

35

52

187

53

100

Not
serious

Serious8

Not
serious

Not
serious

Serious9

Not
serious

Serious
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n/a

n/a

n/a

n/a

Not serious

n/a

n/a

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

Very serious’

Not serious

Not serious

Not serious

Not serious

Not serious

Not serious

161

0.75
(0.53-0.9)

0.25
(0.11-0.43)

0.31
(0.11-0.59)

0.36
(0.17-0.59)

0.15
(0.03-0.38)

0.32
(0.17-0.51)

0.91
(0.79-0.98)

0.92
(0.64-1.0)

0.93
(0.68-1.0)

0.87
(0.69-0.96)

0.93
(0.78-0.99)

0.75
(0.48-0.93)

8.62

(3.29-
22.63)

3.25
(0.45-
23.45)
4.69

(0.62-
35.63)
2.73

(0.94-
7.93)

2.25

(0.41-
12.28)

1.29

0.27

(0.14-
0.55)

0.81
(0.63-
1.05)
0.74
(0.52-
1.05)
0.73

(0.52-
1.04)

0.91

(0.74-
1.12)

0.9

LOW

MODERA
TE

HIGH

HIGH

MODERA
TE

HIGH

MODERA
TE
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Yoneyama
etal. 2014
non-CE

group

Yoneyama
etal. 2014
CE group

Overall

1, positive test result corresponds to detection of regional lymph node metastasis;

52

43

195

Not
serious

Not
serious

Serious©

n/a

n/a

Serious

Not serious

Not serious

Not serious

2, risk of bias evaluated using relevant items of QUADAS-2 checklist;

(0.48- (0.62-
3.47) 1.31)
Very serious” 0.73 0.9 7.45 0.3 LOW
(0.39-0.94) (0.77-0.97) (2.75- (0.11-0.8)
20.24)
Very serious” 0.83 0.9 8.61 0.18 LOW
(0.52-0.98)  (0.74-0.98)  (2.85- (0.05-
25.99) 0.66)
Very VERY
serious'" LOW

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative - missing cancer that has spread to the regional lymph nodes - risks understaging (and hence potentially avoidable death), whilst a false positive -
indicating cancer has spread to the regional lymph nodes when it has not - risks overstaging (and hence potentially avoidable surgery or other treatment such as
chemotherapy). Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low sensitivity if it was below 0.75. Studies
were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and

0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

7. 95% Cl crosses both 0.75 and 0.9;

8 there were concerns over the reference standard, and the patient flow and timing of tests;

9, Overall serious risk of bias since DeWitt et al. (2005) contributed over 50% of the overall sample;

10 overall serious risk of bias since Lemke et al., (2004) contributed over 50% of the overall sample;
1. 95% Cl of sensitivity ranges from 0.17 to 0.98.
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9.4.5 Tests for M Staging

Table 71: Summary of imaging studies on M Staging in patients with suspected pancreatic cancer

CT

Farma et 82 Serious” n/a Not serious Serious® 0.57 0.92 6.67 0.48 LOW
al. 2008 (0.34-0.77)  (0.81-0.97) (2.68- (0.3-0.76)
16.6)
Sorianoet 59 Not n/a Not serious Serious® 0.55 0.96 13.09 0.47 MODERA
al. 2004 serious (0.23-0.83)  (0.86-0.99)  (3.04- (0.25- TE
56.37) 0.91)
Overall 141 Serious® Not serious Not serious Serious® LOW
EUS
Sorianoet 52 Not n/a Not serious Not serious 0 1.0 5.0 1.0 HIGH
al. 2004 serious (0.92-1.0) (0.11-
235.93)10
MRI
Sorianoet 53 Not n/a Not serious Not serious 0.3 0.95 6.45 0.73 HIGH
al. 2004 serious (0.07-0.65) (0.84-0.99) (1.24- (0.49-
33.64) 1.11)
FDG-PET/CT
Farma et 82 Serious” n/a Not serious Serious® 0.61 1.0 72.5 0.39 LOW
al. 2008 (0.39-0.8) (0.94-1.0) (4.5- (0.24-
1167.71)' 0.65)
Yoneyama 52 Not n/a Not serious Very serious'  0.76 0.84 4.72 0.28 LOW
etal. 2014 serious (0.53-0.92) (0.66-0.95)  (2.04- (0.13-
non-CE 10.92) 0.62)
group
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Yoneyama 43 Not Not serious Very serious'" 0.91 9.95
etal. 2014 serious (0.7-0.98) (0.71-0.99)  (2.64-
CE group 37.58)
Overall 134 Not Not serious Not serious Very serious!!

serious

CT + FDG-PET/CT

Farma et 82 Serious” n/a Not serious Very serious?  0.87 0.92 10.26
al. 2008 (0.66-0.97) (0.81-0.97)  (4.37-
24.09)

1 positive test result corresponds to detection of distant metastasis;

2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

(0.03-
0.39)

LOW
0.14 VERY
(0.05- LOW
0.41)

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative - missing cancer that has spread to the distant regions of the body such as the liver and lungs - risks understaging (and hence potentially avoidable
death), whilst a false positive - indicating cancer has spread to the distant regions of the body when it has not - risks overstaging (and hence potentially avoidable
surgery or other treatment such as chemotherapy). Studies were considered to be of high sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low
sensitivity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95% CI crossed either 0.75 or 0.9, or subject to very serious imprecision

if the 95%ClI crossed both 0.75 and 0.9;

6, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2

for details);
7, insufficient information regarding index test, reference standard and patient flow and timing of test;
8 95% ClI crosses 0.75 or range of 95% ClI crosses 0.75;

9, sensitivity is undefined since there are no true positives nor false positives;

10, since the specificity was 1, a continuity correction of 0.5 was added to all cells to enable calculation of the positive likelihood ratio and related 95% Cls;

1.95% Cl crosses both 0.75 and 0.9.
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Table 72: Summary of diagnostic laparoscopy studies on M Staging in patients with pancreatic cancer and prior computed

tomography

Liu & Traverso 74 CT- Not serious Not serious 34% HIGH
2005 unresectable

and locally

advanced
White et al. 90 CT- Not serious Not serious Overall 21 23% 0.77 HIGH
2001 potentially 45 CT- 8 18% 0.82

resectable or potentially

CT-locally resectable

advanced o

IS 55 CT- locally 13 24% 0.76

advanced

. CT is the index test and diagnostic laparoscopy is the reference test. Due to the type of data, inconsistency and imprecision are not applicable here;

2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, indirectness was evaluated using the applicability items of QUADAS-2;

4, the number/percentage of patients (as appropriate) who had CT for whom diagnostic laparoscopy identified distant metastasis and changed management plan.

9.4.6 Tests for vascular invasion

Table 73: Summary of computed tomography studies on vascular invasion

CT for 419 Not Serious’ Not serious Serious’ 0.92 0.33
vascular serious (0.49- (0.86-0.96) (4.47-17.8) (0.17-0.55)
invasion 0.85)8

(5

studies)’
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!, positive test result corresponds to detection of vascular invasion by CT;

2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing vascular invasion — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating vascular invasion where
there is none - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy). Studies were considered to be of high
sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;

6, summary positive and negative likelihood ratios calculated from meta-analysis;

7, it was not possible to represent the 95% prediction region on the summary ROC curve. However, the sensitivity estimates ranged from 0.48 to 0.91;

8, 95% ClI of sensitivity crosses 0.75.

Table 74: Summary of other imaging studies on vascular invasion

Abdominal US
Klek etal. 126
2004

EUS

Sorianoet 52
al. 2004

Tellez- 50
Avila et al.

2012

Overall 102
MRI

Not
serious

Not
serious

Not
serious

Not
serious

ISBN 978-1-4731-2794-4

n/a

n/a

n/a

Serious?

Not serious

Not serious

Not serious

Not serious

Serious’

Not serious

Serious’

Serious®

166

0.91
(0.8-0.97)

0.42
(0.2-0.67)

0.61
(0.36-0.83)

0.96
(0.88-0.99)

0.97
(0.84-1.0)

0.9
(0.73-0.98)

21.52

(7.09-
65.32)

13.89
(1.88-
102.75)
6.11

(1.96-
19.01)

0.09 MODERATE
(0.04-0.22)
0.6 HIGH
(0.4-0.88)
0.43 MODERATE
(0.24-0.78)

LOW
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Sorianoet 53  Not Not serious Not serious 0.59 0.84 3.66 0.49 HIGH
al. 2004 serious (0.46-0.72)  (0.74-0.94) (1.53-8.79)  (0.29-0.82)
FDG-PET/CT
Lemke et 104 Serious® n/a Not serious Serious’ 0.68 0.67 2.0 0.48 LOW
al. 2004 (0.52-0.81)  (0.09-0.99) (0.41- (0.19-1.19)

10.26)

1. positive test result corresponds to vascular invasion according to the relevant index test;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing vascular invasion — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating vascular invasion where
there is none - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy). Studies were considered to be of high
sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;

5, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

7.95% ClI crosses 0.9;
8, estimated sensitivity ranged from 0.42 to 0.61;
9, range of 95% Cl is from 0.2 to 0.83;

10 unclear risk of bias due to insufficient information about index test and reference standard.
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9.4.7 Tests for indicating laparoscopic resectability

Table 75: Summary of CA19-9 studies to improve staging laparoscopy in patients with potentially resectable pancreatic cancer and
who had had prior imaging'

Connor <150 Not serious Not serious 0.44 0.88 3.56 0.63 HIGH
etal. serious (0.36-0.53) (0.68-0.97) (1.21- (0.51-0.79)
20057 10.42)

<150 (or Not serious 0.61 0.8 3.04 0.49

<300 If (0.52-0.69) (0.56-0.94)  (1.25-7.39) (0.36-0.67)

bilirubin

level

>35umol

N2

<300 If Not serious 0.3 0.94 543 (0.77- 0.74

bilirubin (0.18-0.44) (0.73-1.0) 38.13) (0.6-0.91)

level

>35umol

/°
Maithel 262 <130 Not n/a Not serious Not serious 0.5 0.75 1.95 0.67 HIGH
3'6327 serious (0.43-57) (0.6-0.86) (1.2-3.18) (0.55-0.83)

!, positive test result corresponds to resectability according to the relevant CA 19-9 threshold where lower than the threshold indicates resectability;
2 risk of bias evaluated using risk of bias items of QUADAS-2 checklist;

3, Inconsistency was assessed by inspection of the 95% prediction region in a summary ROC plot if a diagnostic meta-analysis was conducted. If between 2 and 3 studies,
inconsistency was assessed by visual inspection of the point estimates of sensitivity and specificity. If only 1 study, then inconsistency is not applicable;

4, indirectness was evaluated using the applicability items of QUADAS-2;

5, judgement of imprecision was based on consideration of the 95% confidence intervals of test sensitivity as this was considered to be the primary measure of interest because
a false negative — missing a resectable tumour — risks understaging (and hence a potentially avoidable death), whilst a false positive — indicating a tumour is resectable
when it is not - leads to overstaging (and hence potentially avoidable surgery or other treatment such as chemotherapy. Studies were considered to be of high
sensitivity (and not imprecise) if the 95% Cl was above 0.9 or of low specificity if it was below 0.75. Studies were assessed as subject to serious imprecision if the 95%
Cl crossed either 0.75 or 0.9, or subject to very serious imprecision if the 95%CI crossed both 0.75 and 0.9;
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6, positive and negative likelihood ratios calculated from raw diagnostic test accuracy data if not already reported; 95% Cls calculated using log method (see Chapter 4.3.3.2.2
for details);

7. Connor et al. 2005 had prior CT, whilst Maithel et al. 2008 had prior CT or MRI;

8, n=145 because bilirubin levels were not available for 14 patients);

9, n=71 jaundiced patients only.
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Economic evidence

Systematic literature review

The literature search of previous economic evidence identified 2 economic evaluation
relevant to this topic (Morris et al. 2015 and Ghaneh et al. 2018). Morris et al. (2015)
compared diagnostic laparoscopy, to assess the resectability of a tumour, performed at an
appointment prior to laparotomy to direct laparotomy with no diagnostic work-up in people
with pancreatic or periampullary cancer which has been identified as resectable through CT
scanning.

The study took a UK NHS and PSS perspective and was deemed to only have minor
methodological issues. The effectiveness side of the model was based almost entirely on 1
Cochrane review (16 studies, n=1146) which matched the decision problem considered by
the model. All costs were obtained from NHS reference costs. The utilities for the model were
taken from patient responses to the EQ-5D questionnaire scored using the UK population
weightings they were drawn from a different patient group (hepatic colorectal metastases).
The model considered both pancreatic and periampullary cancer although the model was
rerun separately for each disease and reported similar results for the combined and
pancreatic cancer models, although this analysis was not presented in detail.

The model concluded that a diagnostic laparoscopy would be both cost saving and health
improving if held at an appointment prior to surgery and thus wasted operating theatre time
could be averted in patients subsequently identified as having unresectable tumours.
However, the cost savings (£10) and health improvements (0.009 QALYS) per patient were
small.

Both deterministic and probabilistic sensitivity analysis were undertaken. The results were
sensitive to alternate assumptions around key variables especially around the proportion of
patients with unresectable disease sent to surgery and the post-test probability of
unresectable disease. The preferred option changed to no further diagnostic work-up prior to
laparotomy for values less than 36% and greater than 22% for these two variables
respectively. Both of these values were plausible and within the 95% confidence intervals
estimated in the Cochrane review. The uncertainty around the preferred option was further
supported by the probabilistic sensitivity analysis which showed diagnostic laparoscopy cost
effective a £20,000 willingness to pay per QALY only having a 63.2% probability of being the
preferred option.

The study by Ghaneh et al. (2018) was a health technology assessment (HTA) with an
economic evaluation conducted alongside a UK prospective diagnostic accuracy study to
assess whether the addition of FDG-PET/CT to standard diagnostic and staging work-up was
cost effective in patients with suspected pancreatic ductal adenocarcinoma (PDAC).

The study took a UK NHS and PSS perspective and was deemed to only have minor
methodological issues. Effectiveness evidence, quality of life and resource use were all
collected prospectively during the diagnostic accuracy study (n=550). Quality of life was
collected using the EQ-5D-3L questionnaire given to participants in the study at 3 monthly
intervals and were scored using UK population weightings. Resource use was calculated
from complete primary and secondary care NHS contact for 279 patients in the trial and
costed using NHS reference costs, Unit Costs of Health and Social Care or other publicly
available tariffs.

The base case suggested that the addition of FDG-PET/CT to standard diagnostic and
staging work-up would be both cost saving and health improving mostly driven through a
20% reduction in costly unnecessary surgical resections. This conclusion was sensitive to
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structural assumptions around whether all patients would receive resection and the cost of
FDG-PET/CT.

Probabilistic sensitivity analysis suggested that the conclusion of cost effectiveness was
robust in the base case analysis with an 82% probability of being cost effective at a
willingness to pay of £20,000 per QALY, assuming the higher cost estimate of FDG-
PET/CT.There was a greater than 80% probability of the addition of FDG-PET/CT being cost
saving under all FDG-PET/CT cost assumptions. The probability of cost effectiveness
dropped considerably when alternate estimates of FDG-PET/CT costs were used and there
was a less than 20% probability of being cost effective under the alternate structural
assumption around resection.

Both studies looked at the restaging of patients prior to surgical resection to identify those
who were not suitable. The patient group which matched that used in Morris et al. (2015) was
the ‘Patients diagnosed with pancreatic cancer and indicated for surgical resection’ subgroup
in Ghaneh et al. (2018). Adding FDG-PET/CT to the diagnostic and staging work-up of this
subgroup led to cost savings of £1,275 and increase in QALYs of 0.0175 indicating both
greater cost savings and health improvements of FDG-PET/CT compared to diagnostic
laparoscopy prior to surgical resectin (£10/0.009 QALYs). References to all included studies
and evidence tables for all economic evaluations included in the systematic literature review
of the economic evidence are presented in Appendix L. Economic evidence profiles of these
studies are presented in Appendix K.

Evidence statements

Tests for overall TMN Staging

Staging accuracy

High quality evidence from 1 prospective cohort study (n=62) found that CT had the best
accuracy of 46% in people with suspected pancreatic cancer who had had prior ultrasound,
compared to an accuracy of 40% for EUS and 36% for MRI. Computed tomography also
understaged the least number of people (46%), followed by EUS and MRI (56% and 57%
respectively). However, CT overstaged the most number of people (8%), followed by MRI
(7%) and EUS (5%).

Low quality evidence from 1 prospective cohort study (n=48) found that MRI had an accuracy
of 75% in people with confirmed pancreatic cancer, compared to 71% for EUS-FNA. MRI
also both understaged and overstaged the least number of people (25% and 0%
respectively) closely followed by EUS-FNA (27% and 2%).

Moderate quality evidence from 1 prospective cohort study (n=393) found that FDG-PET/CT
had a higher accuracy of 70% compared to only 60% for MDCT in people with suspected
pancreatic cancer. Although FDG-PET/CT overstaged slightly more people compared to
MDCT (8% vs 7%), it understaged only 22%, compared to 34%, of the sample. Overall,
FDG-PET/CT changed patients’ staging classification (as determined by a reference
standard) from incorrect to correct more often than it changed their classification from correct
to incorrect (p<0.001). Although FDG-PET/CT incorrectly changed the staging classification
of more Stage IA/IB and |IA patients than MDCT (8 patients vs 6 patients, p=0.79) and had
no significant effect on classifying Stage Il patients (1 patient vs no patients), there was a
significant difference in the number of Stage IIB (22 patients vs 5 patients, p=0.002) and
Stage IV (27 patients vs 1 patient, p<0.001) patients whose staging classification was
correctly changed compared to those incorrectly changed.
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Tests for resectability

Staging accuracy of CT

Very low quality evidence from a meta-analysis of 12 observational studies (n=766) found
that CT had a moderate pooled sensitivity of 0.89 (95% ClI, 0.76-0.95) and a low pooled
specificity of 0.74 (95% ClI, 0.44-0.91) in determining pancreatic tumour resectability in
adults. The positive likelihood ratio of 3.4 (95% ClI, 1.29-9.86) suggests that a positive result
for resectability is not particularly useful for ruling it in, though there is uncertainty in the
estimate. The negative likelihood ratio of 0.15 (0.06-0.36) suggests that a negative result for
resectability is moderately useful for ruling it out, though there is substantial uncertainty in the
estimate.

A subgroup analysis by whether the participants had had prior imaging (prior imaging versus
no prior imaging) showed that there was no significant difference between the two groups in
the estimated pooled sensitivity (0.86 [95% CI, 0.71-0.94] vs 0.91 [95% CI, 0.64-0.98]
respectively) and estimated pooled specificity (0.76 [95% CI, 0.3-0.96] vs 0.62 [95% CI, 0.29-
0.89]). Similarly, the positive likelihood ratios of 3.61 (95% ClI, 0.86-15.14) and 2.58 (95% CI,
0.89-7.5) suggest that a positive result for resectability is not particularly useful for ruling it in,
though there is substantial uncertainty in the estimates. The negative likelihood ratios of 0.18
(95% ClI, 0.1-0.35) and 0.13 (95% CI, 0.02-1.0), suggest— in line with the main meta-analysis
— that a negative result for resectability is moderately useful for ruling it out, though there is
substantial uncertainty in the estimates.

High quality evidence from 1 prospective cohort study (n=57) found that three-dimensional
computed tomography (CT-3D) had a high sensitivity of 1.0 (95% ClI, 0.91-1.0) and a high
specificity of 1.0 (95% CI, 0.82-1.0) in determining pancreatic tumour resectability in adults
with confirmed pancreatic cancer. However, the positive likelihood ratio of 39.49 (95% Cl,
2.56-609.84) suggests that a positive result for resectability is very useful for ruling it in,
though there is substantial uncertainty in the estimate. The negative likelihood ratio of 0
suggests that a negative result for resectability is very useful for ruling it out.

Staging accuracy of abdominal ultrasound

Low quality evidence from 1 prospective cohort study (n=64) found that abdominal
ultrasound had a moderate sensitivity of 0.89 (95% CI, 0.65-0.99) and moderate specificity of
0.76 (95% CI, 0.55-0.91) in determining pancreatic tumour resectability in adults with
suspected pancreatic cancer. The positive likelihood ratio of 3.7 (95% CI, 1.81-7.58)
suggests that a positive result for resectability is not particularly useful for ruling it in, though
there is uncertainty in the estimate. The negative likelihood ratio of 0.15 (95% CI, 0.04-0.55)
suggests that a negative result for resectability is moderately useful for ruling it out, though
there is substantial uncertainty in the estimate.

Staging accuracy of combined computed tomography and EUS

Moderate quality evidence from 1 prospective cohort study (n=52) found that combined
computed tomography and EUS had a low sensitivity of 0.73 (95% ClI, 0.5-0.89) and a high
specificity of 0.97 (95% CI, 0.83-1.0) in determining pancreatic tumour resectability in adults.
The positive likelihood ratio of 21.82 (95% CI, 3.12-152.43) suggests that a positive result for
resectability is very useful for ruling it in, though there is substantial uncertainty in the
estimate. The negative likelihood ratio of 0.28 (95% ClI, 0.14-0.56) suggests that a negative
result for resectability is not particularly useful for ruling it out, though there is uncertainty in
the estimate.

Moderate quality evidence from 1 prospective cohort study (n=59) found that combined CT
and EUS only if resectable on CT had a high sensitivity of 0.98 (95% CI, 0.89-1.0) and
moderate specificity of 0.8 (95% CI, 0.28-0.99) in determining pancreatic tumour resectability
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in adults. The positive likelihood ratio of 4.89 (95% CI, 0.85-28.26) suggests that a positive
result for resectability is not particularly useful for ruling it in, though there is substantial
uncertainty in the estimate. The negative likelihood ratio of 0.03 (95% CI, 0-0.19) suggests
that a negative result for resectability is very useful for ruling it out, though there is
uncertainty in the estimate.

Staging accuracy of EUS

Very low quality evidence from 2 prospective cohort studies (n=139) in adults with suspected
or confirmed pancreatic cancer though no prior imaging found that EUS had a moderate
sensitivity ranging from 0.82 to 0.88 and low specificity ranging from 0.43 to 0.68 in
determining pancreatic tumour resectability. The positive likelihood ratios of 1.44 (95% ClI,
0.74-2.79) and 2.74 (95% CI, 1.57-4.78) suggest that a positive result for resectability is not
particularly useful for ruling it in. The negative likelihood ratios of 0.18 (95% ClI, 0.06-0.53)
and 0.42 (95% CI, 0.13-1.34) suggest that a negative result for resectability is either
moderately useful or not particularly useful for ruling it out, though there is substantial
uncertainty in the estimates. By contrast, high quality evidence from 1 prospective cohort
study (n=52) in adults with suspected pancreatic cancer who had had prior ultrasound found
that EUS had a low sensitivity of 0.23 (95% CI, 0.08-0.45) and high specificity of 1.0 (95% ClI,
0.88-1.0). The positive likelihood ratio of 14.83 (0.86-254.88) suggests that a positive result
for resectability is very useful after prior ultrasound for ruling it in, though there is substantial
uncertainty in the estimate. The negative likelihood ratio of 0.77 (95% Cl, 0.62-0.97)
suggests that a negative result for resectability is not particularly useful for ruling it out.

Moderate quality evidence from 1 prospective cohort study (n=52) in adults with suspected
pancreatic cancer found that combined EUS and CT only if resectable on EUS had a low
sensitivity of 0.63 (95% CI, 0.38-0.84) and high specificity of 0.97 (95% CI, 0.84-1.0) in
determining pancreatic tumour resectability in adults. The positive likelihood ratio of 20.84
(95% ClI, 2.93-148.02) suggests that a positive result for resectability is very useful for ruling
it in, though there is substantial uncertainty in the estimate. The negative likelihood ratio of
0.38 (95% CI, 0.21-0.69) suggests that a negative result for resectability is not particularly
useful for ruling it out.

Staging accuracy of laparoscopy with laparoscopic ultrasound

Moderate quality evidence from a meta-analysis of 6 observational studies (n=278) found
that laparoscopy with laparoscopic ultrasound had a high sensitivity of 0.98 (95% CI, 0.93-
0.99) and a low specificity of 0.67 (95% CI, 0.44-0.83) in determining pancreatic tumour
resectability. The positive likelihood ratio of 3.0 (95% CI, 1.74-5.59) suggests that a positive
result for resectability is not particularly useful for ruling it in, though there is uncertainty in
the estimate. The negative likelihood ratio of 0.04 (95% CI, 0.01-0.11) suggests that a
negative result for resectability is very useful for ruling it out, though there is uncertainty in
the estimate.

Staging accuracy of magnetic resonance imaging

Low quality evidence from 3 studies (n=102) in adults with suspected pancreatic cancer who
had had prior imaging found that MRI had a low to moderate sensitivity ranging from 0.57 to
0.83 and a moderate specificity ranging from 0.78 to 0.9 in determining pancreatic tumour
resectability. The positive likelihood ratios were 3.18 (95% C1,0.9-11.2), 4.72 (95% CI, 1.59-
14.01) and 5.65 (95% ClI, 1.82-17.53) suggesting that a positive result for resectability is
either moderately useful or not particularly useful for ruling it in, though there is substantial
uncertainty in the estimates. The negative likelihood ratios were 0.2 (95% ClI, 0.03-1.23),
0.38 (95% ClI, 0.17-0.85) and 0.48 (95% ClI, 0.3-0.78) suggesting that a negative result for
resectability is not particularly useful for ruling it out, though there is substantial uncertainty in
the estimates.
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Tests for T-Staging

T-Staging accuracy

Moderate quality evidence from 1 prospective cohort study (n=49) compared the ability of CT
and EUS to determine the size and extent of a primary tumour in adults with suspected or
recently diagnosed pancreatic cancer and found that EUS was more accurate than CT (67%
vs 41% respectively). EUS overstaged 18% and understaged 14% of the sample, compared
with 14% and 45%, respectively, for CT.

High quality evidence from 1 prospective cohort study (n=27) compared the ability of CT and
EUS to determine the size and extent of a primary tumour in adults with confirmed pancreatic
cancer who had previous CT or ultrasound and found that EUS was more accurate than CT
(89% vs 59%, respectively). Both EUS and CT overstaged 7% of the sample, whilst EUS
only understaged 4% compared to 33% of the sample for CT.

High quality evidence from 1 prospective cohort study (n=53 to 59) compared the ability of
CT, EUS and MRI to determine the size and extent of a primary tumour in adults with
suspected pancreatic cancer who had had prior ultrasound and found that CT was more
accurate than either EUS or MRI (73%, 63% and 62%, respectively). CT also understaged
the least amount of the sample followed by MRI and EUS (25%, 32% and 37%, respectively).
By contrast EUS did not overstage any of the sample, whilst CT and MRI overstaged 2% and
6%, respectively, of the sample.

Tests for N-Staging

N-Staging accuracy of CT

Very low quality evidence from a meta-analysis of 6 prospective cohort studies (n=329) found
that computed tomography has a low sensitivity of 0.38 (95% CI, 0.26-0.52) and a moderate
specificity of 0.87 (95% ClI, 0.7-0.95) in detecting whether a pancreatic tumour has spread to
the lymph nodes in adults. The positive likelihood ratio of 2.86 (95% CI, 0.91-8.97) suggests
that a positive result for nodal involvement is not particularly useful for ruling it in, though
there is uncertainty in the estimate. The negative likelihood ratio of 0.71 (95% CI, 0.52-0.98)
suggests that a negative result for nodal involvement is not particularly useful for ruling it in
and ruling it out.

A subgroup analysis by whether the participants had had prior imaging (prior imaging [1
study, n=58] vs no prior imaging [5 studies, n=271]) showed that there was no significant
difference (t=0.05, p=0.96) between the two groups in the estimated pooled sensitivity (0.38
[95% CI, 0.19-0.59] vs 0.39 [95% CI, 0.25-0.56] respectively). Similarly, there was no
significant difference (t=0.55, p=0.58) in the estimated pooled specificity between the two
groups (0.79 [95% ClI, 0.62-0.91] vs 0.88 [95% CI, 0.67-0.96]). The positive likelihood ratios
of 1.82 (95% Cl, 0.79-4.21) and 3.3 (95% CI, 0.78-13.93) suggests that a positive result for
nodal involvement, regardless of whether prior imaging has been conducted, is not
particularly useful for ruling it in, though there is substantial uncertainty in the latter estimate.
The negative likelihood ratios of 0.79 (95% CI, 0.55-1.12) for the single study in the prior
imaging group and 0.69 (95% CI, 0.47-1.01) in the no prior imaging group suggests that a
negative result for nodal involvement is not particularly useful for ruling it out regardless of
whether prior imaging has occurred

High quality evidence from 1 prospective cohort study (n=9, 40 lymph nodes) that calculated
accuracy of CT for detecting nodal involvement according to the number of detected lymph
nodes (rather than number of patients) found that it had low sensitivity of 0.14 (95% CI, O-
0.58) and a moderate specificity of 0.85 (95% ClI, 0.68-0.95) in adults with confirmed
pancreatic cancer. The positive likelihood ratio of 0.94 (95% ClI, 0.13-6.87) suggests that a
positive result for nodal involvement is not particularly useful for ruling it in, though there is
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uncertainty in the estimate. The negative likelihood ratio of 1.01 (95% ClI, 0.72-1.41)
suggests that a negative result for nodal involvement is not particularly useful for ruling it out.

N-Staging accuracy of abdominal ultrasound

Low quality evidence from 1 prospective cohort study (n=126) found that abdominal
ultrasound had a moderate sensitivity of 0.75 (95% CI, 0.53-0.9) and a high specificity of
0.91 (95% CI, 0.79-0.98) in detecting whether a pancreatic tumour has spread to the lymph
nodes in adults with suspected pancreatic cancer. The positive likelihood ratio of 8.62 (95%
Cl, 3.29-22.63) suggests that a positive result for nodal involvement is moderately useful for
ruling it in, though there is substantial uncertainty in the estimate. The negative likelihood
ratio of 0.27 (95% CI, 0.14-0.55) suggests that a negative result for nodal involvement is not
particularly useful for ruling it out, though there is uncertainty in the estimate.

N-Staging accuracy of EUS

Moderate quality evidence from 3 prospective cohort studies (n=187) found that EUS had a
low sensitivity ranging from 0.25 to 0.36 and a moderate to high specificity ranging from 0.87
to 0.93 in detecting whether a pancreatic tumour has spread to the lymph nodes in adults
with suspected pancreatic cancer who had had prior ultrasound. The positive likelihood ratios
were 2.73 (95% ClI, 0.94-7.93), 3.25 (95% ClI, 0.45-23.45) and 4.69 (95% CI, 0.62-35.63)
suggesting that a positive result for nodal involvement is not particularly useful for ruling it in,
though there is substantial uncertainty in the estimates. The negative likelihood ratios were
0.73 (95% CI, 0.52-1.04), 0.74 (95% Cl, 0.52-1.05) and 0.81 (95% Cl, 0.63-1.05) suggesting
that a negative result for nodal involvement is not particularly useful for ruling it out.

N-Staging accuracy of MRI

High quality evidence from 1 prospective cohort study (n=53) found that MRI had a low
sensitivity of 0.15 (95% CI, 0.03-0.38) and a high specificity of 0.93 (95% CI, 0.78-0.99) in
detecting whether a pancreatic tumour has spread to the lymph nodes in adults with
suspected pancreatic cancer who had had prior ultrasound. The positive likelihood ratio of
2.25 (95% ClI, 0.41-12.28) suggests that a positive result for nodal involvement is not
particularly useful for ruling it in, though there is substantial uncertainty in the estimate. The
negative likelihood ratio of 0.91 (95% CI, 0.74-1.12) suggests that a negative result for nodal
involvement is not particularly useful for ruling it out.

N-Staging accuracy of FDG-PET/CT

Moderate quality evidence from 1 prospective cohort study (n=100) found that standard
FDG-PET/CT had a low sensitivity of 0.32 (95% CI, 0.17-0.51) and a moderate specificity of
0.75 (95% CI, 0.48-0.93) in detecting whether a pancreatic tumour has spread to the lymph
nodes in adults with suspected pancreatic cancer. The positive likelihood ratio of 1.29 (95%
Cl, 0.48-3.47) and negative likelihood ratio of 0.9 (95% ClI, 0.62-1.31) suggest that neither a
positive nor negative result for nodal involvement is particularly useful for ruling it in and
ruling it out.

Low quality evidence from 1 retrospective review of a prospective database compared
standard FDG-PET/CT (n=52) with contrast-enhanced FDG-PET/CT (n=43) and found that
both had a moderate sensitivity (ranging from 0.73 to 0.83) and a high specificity of 0.9 in
detecting whether a pancreatic tumour has spread to the lymph nodes in adults with
confirmed pancreatic cancer. The positive likelihood ratio was 7.45 (95% Cl, 2.75-20.24) for
standard FDG-PET/CT and 8.61 (95% Cl, 2.85-25.99) for contrast-enhanced FDG-PET/CT
suggesting that a positive result on either test for nodal involvement is moderately useful for
ruling it in, though there is substantial uncertainty in the estimates. The negative likelihood
ratio ranged from 0.18 (95% CI, 0.05-0.66) for contrast-enhanced FDG-PET/CT and 0.3
(95% CI, 0.11-0.8) for standard FDG-PET/CT suggesting that a negative result for nodal
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involvement in the former test is moderately useful for ruling it out but that a negative result in
the latter test is not particularly useful for ruling it out, though there is uncertainty in both
estimates.

Tests for M Staging

M-Staging accuracy of CT

Low quality evidence from 2 observational studies (n=141; 1 prospective cohort and 1
retrospective review of a prospective database) found that CT had a low sensitivity ranging
from 0.55 to 0.57 and a high specificity ranging from 0.92-0.96 in detecting whether a
pancreatic tumour has metastasised in adults with suspected pancreatic cancer. The positive
likelihood ratios were 6.67 (95% ClI, 2.68-16.6) and 13.09 (95% ClI, 3.04-56.37) suggesting
that a positive result for metastases is either moderately or very useful for ruling it in, though
there is substantial uncertainty in the estimates. By contrast, the negative likelihood ratios
were 0.47 (95% ClI, 0.25-0.91) and 0.48 (95% Cl, 0.3-0.76) suggesting that a negative result
for metastases is not particularly useful for ruling it out.

M-Staging accuracy of EUS

High quality evidence from 1 prospective cohort study (n=52) found that EUS had a high
specificity of 1.0 (95% ClI, 0.92-1.0) in detecting whether a pancreatic tumour has
metastasised in adults with suspected pancreatic cancer who had had prior ultrasound. The
positive likelihood ratio of 5.0 (95% CI, 0.11-235.93) suggest that a positive result for
metastases is moderately useful for ruling it in, though there is substantial uncertainty in the
estimate. The negative likelihood ratio of 1.0 (95% CI, 1.0-1.0) suggests that a negative
result for metastases is not particularly useful ruling it out.

M-Staging accuracy of MRI

High quality evidence from 1 prospective cohort study (n=53) found that MRI had a low
sensitivity of 0.3 (95% CI, 0.07-0.65) and a high specificity of 0.95 (95% CI, 0.84-0.99) in
detecting whether a pancreatic tumour has metastasised in adults with suspected pancreatic
cancer who had had prior ultrasound. The positive likelihood ratio of 6.45 (95% CI, 1.24-
33.64) suggests that a positive result for metastases is moderately useful for ruling it in,
though there is substantial uncertainty in the estimate. The negative likelihood ratio of 0.73
(95% CI, 0.49-1.11) suggests that a negative result for metastases is not particularly useful
for ruling it out.

M-Staging accuracy of FDG-PET/CT

Low quality evidence from 1 retrospective review of a prospective database (n=82) found that
standard FDG-PET/CT had a low sensitivity of 0.61 (95% CI, 0.39-0.8) and a high specificity
of 1.0 (95% ClI, 0.94-1.0) in detecting whether a pancreatic tumour has metastasised in
adults with suspected pancreatic cancer. The positive likelihood ratio of 72.5 (95% Cl, 4.5-
1167.71) suggest that a positive result for metastases is very useful for ruling it in, though
there is substantial uncertainty in the estimate. The negative likelihood ratio of 0.39 (95% ClI,
0.24-0.65) suggests that a negative result for metastases is not particularly useful for ruling it
out.

Low quality evidence from 1 retrospective review of a prospective database compared
standard FDG-PET/CT (n=52) with contrast-enhanced FDG-PET/CT (n=43) and found the
former had a moderate sensitivity of 0.76 (95% ClI, 0.53-0.92) and moderate specificity of
0.84 (95% CI, 0.66-0.95), whilst the latter had a high sensitivity of 0.9 (95% CI, 0.7-0.98) and
a high specificity of 0.91 (95% ClI, 0.71-0.99), in detecting whether a pancreatic tumour has
metastasised in adults with confirmed pancreatic cancer. The positive likelihood ratios of
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4.72 (95% Cl, 2.04-10.92) for standard FDG-PET/CT and 9.95 (95% Cl, 2.64-37.58) for
contrast-enhanced FDG-PET/CT suggest that a positive result for metastases using the
former is not particularly useful for ruling it in, whilst a positive result using the latter is
moderately useful for ruling it in, though there is substantial uncertainty in both estimates.
The negative likelihood ratios of 0.28 (95% CI, 0.13-0.62) for standard FDG-PET/CT and 0.1
(95% Cl, 0.03-0.39) for contrast-enhanced FDG-PET/CT suggest that a negative result for
metastases using the former is not particularly useful for ruling it in, whilst a negative result
using the latter is moderately useful for ruling it out, though there is uncertainty in both
estimates.

M-Staging accuracy of combined CT and FDG-PET/CT

Very low quality evidence from 1 retrospective review of a prospective database (n=82)
found that combined CT and FDG-PET/CT had a moderate sensitivity of 0.87 (95% CI, 0.66-
0.97) and a high specificity of 0.92 (95% ClI, 0.81-0.97) in detecting whether a pancreatic
tumour has metastasised in adults with suspected pancreatic cancer. The positive likelihood
ratio of 10.26 (95% CI, 4.37-24.09) suggests that a positive result for metastases is very
useful for ruling it in, whilst the negative likelihood ratio of 0.14 (95% CI, 0.05-0.41) suggests
that a negative result for metastases is moderately useful for ruling it out, though there is
substantial uncertainty in both estimates.

M-Staging accuracy of diagnostic laparoscopy

High quality evidence from 1 retrospective review of a prospective database (n=74 CT-
unresectable or locally advanced pancreatic cancer participants) found that 34% of the
sample had pancreatic tumours that had metastasised and that the negative predictive value
was 0.66.

High quality evidence from 1 retrospective review of a prospective database (n=90 CT-
resectable or locally advanced pancreatic cancer participants) found that 23% of the sample
had pancreatic tumours that had metastasised and that the negative predictive value was
0.77. The diagnostic yield was 18% (NPV=0.82) for CT-resectable participants (n=45), whilst
it was 24% (NPV=0.76) for CT-locally advanced participants (n=55).

Tests for vascular invasion

Vascular invasion accuracy of CT

Low quality evidence from a meta-analysis of 5 prospective cohort studies (n=419) found that
CT had a low pooled sensitivity of 0.70 (95% CI, 0.49-0.85) and high specificity of 0.92 (95%
Cl, 0.86-0.96) in detecting whether a pancreatic tumour has spread to the arteries and/or
veins in adults with suspected or confirmed pancreatic cancer. The positive likelihood ratio of
9.5 (95% Cl, 4.47-17.8) suggests that a positive result for vascular invasion is moderately
useful for ruling it in, though there is substantial uncertainty in the estimate. The negative
likelihood ratio of 0.33 (95% CI, 0.17-0.55) suggests that a negative result for vascular
invasion is not particularly useful for ruling it out, though there is uncertainty in the estimate.

Vascular invasion accuracy of abdominal ultrasound

Moderate quality evidence from 1 prospective cohort study (n=126) found that abdominal
ultrasound had a high sensitivity of 0.91 (95% CI, 0.8-0.97) and a high specificity of 0.96
(95% CIU, 0.88-0.99) in detecting whether a pancreatic tumour has spread to the arteries
and/or veins in adults with suspected pancreatic cancer. The positive likelihood ratio of 21.52
(95% CI, 7.09-65.32) suggests that a positive result for vascular invasion is very useful for
ruling it in, though there is uncertainty in the estimate. The negative likelihood ratio of 0.09

ISBN 978-1-4731-2794-4
177



N —

N
Qwoo~NoOOOLOThk W

11
12

13

14
15
16
17
18
19
20
21

22

23
24
25
26
27
28
29
30

31

32

33
34
35
36
37
38
39
40
41

42
43
44
45
46

9.6.7

Final
Staging

(95% CI, 0.04-0.22) suggests that a negative result for vascular invasion is very useful for
ruling it out, though there is substantial uncertainty in the estimate.

Vascular invasion accuracy of EUS

Low quality evidence from 2 prospective cohort studies (n=102) found that EUS had a low
sensitivity ranging from 0.42 to 0.61 and a high specificity ranging from 0.9 to 0.97 in
detecting whether a pancreatic tumour has spread to the arteries and/or veins in adults with
suspected pancreatic cancer who had had prior imaging tests. The positive likelihood ratios
were 6.11 (95% ClI, 1.96-19.01) and 13.89 (95% CI, 1.88-102.75) suggesting that a positive
result for vascular invasion is either very useful or moderately useful for ruling it in, though
there is substantial uncertainty in both estimates. The negative likelihood ratios were 0.43
(95% CI, 0.24-0.78) to 0.6 (95% ClI, 0.4-0.88) suggesting that a negative result for vascular
invasion is not particularly useful for ruling it out.

Vascular invasion accuracy of MRI

High quality evidence from 1 prospective cohort study (n=53) found that MRI had a low
sensitivity of 0.59 (95% ClI, 0.46-0.72) and moderate specificity of 0.84 (95% ClI, 0.74-0.94) in
detecting whether a pancreatic tumour has spread to the arteries and/or veins in adults with
suspected pancreatic cancer who had had prior ultrasound. The positive likelihood ratio of
3.66 (95% ClI, 1.53-8.79) suggests that a positive result for vascular invasion is not
particularly useful for ruling it in, though there is uncertainty in the estimate. The negative
likelihood ratio of 0.49 (95% CI, 0.29-0.82) suggests that a negative result for vascular
invasion is not particularly useful for ruling it out.

Vascular invasion accuracy of FDG-PET/CT

Low quality evidence from 1 prospective cohort study (n=104) found that standard FDG-
PET/CT had a low sensitivity of 0.68 (95% CI, 0.52-0.81) and a low specificity of 0.67 (95%
Cl, 0.09-0.99) in detecting whether a pancreatic tumour has spread to the arteries and/or
veins in adults with suspected pancreatic cancer. The positive likelihood ratio of 2.05 (95%
Cl, 0.41-10.26) suggests that a positive result for vascular invasion is not particularly useful
for ruling it in, though there is substantial uncertainty in the estimate. The negative likelihood
ratio of 0.48 (95% CI, 0.19-1.19) suggests that a negative result for vascular invasion is not
particularly useful for ruling it out, though there is uncertainty in the estimate.

Tests for indicating laparoscopic resectability

Laparoscopic resectability accuracy of CA 19-9 <150 kU/ml or < 300 kU/ml

High quality evidence from 1 retrospective review of a prospective database (n=159) found
that a CA 19-9 level of 150 kU/ml or less for indicating laparoscopic resectability had a low
sensitivity of 0.44 (95% ClI, 0.36-0.53) and a moderate specificity of 0.88 (95% CI, 0.68-0.97)
in adults with suspected pancreatic cancer. The positive likelihood ratio of 3.56 (95% Cl,
1.21-10.42) suggests that a positive result for indicating laparoscopic resectability according
to this threshold is not particularly useful for ruling it in, though there is substantial uncertainty
in the estimate. The negative likelihood ratio of 0.63 (95% CI, 0.51-0.79) suggest that a
negative result for indicating laparoscopic resectability according to this threshold is not
particularly useful for ruling it out.

High quality evidence from the same study (n=145) found that a CA 19-9 level of 150 kU/ml
in people with a bilirubin level of less than 35 ymol/l and a CA 19-9 level of 300 kU/ml or less
in people with a bilirubin level greater than 35 umol/l for indicating laparoscopic resectability
had a low sensitivity of 0.61 (95% CI, 0.52-0.69) and a moderate specificity of 0.8 (95% ClI,
0.56-0.94) in adults with suspected pancreatic cancer with or without obstructive jaundice.
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The positive likelihood ratio of 3.04 (95% ClI, 1.25-7.39) suggests that a positive result for
indicating laparoscopic resectability according to these thresholds is not particularly useful for
ruling it in, though there is uncertainty in the estimate. The negative likelihood ratio of 0.49
(95% Cl, 0.36-0.67) suggests that a negative result for indicating laparoscopic resectability
according to these thresholds is not particularly useful for ruling it out.

High quality evidence from the same study (n=71) found that a CA 19-9 level of 300 kU/ml or
less in people with a bilirubin level greater than 35 umol/l for indicating laparoscopic
resectability had a low sensitivity of 0.29 (95% CI, 0.18-0.43) and a high specificity of 0.94
(95% CI, 0.7-1.0) in adults with suspected pancreatic cancer and obstructive jaundice. The
positive likelihood ratio of 5.43 (95% ClI, 0.77-38.13) suggests that a positive result for
indicating laparoscopic resectability according to these thresholds is moderately useful for
ruling it in, though there is substantial uncertainty in the estimate. The negative likelihood
ratio of 0.74 (95% CI, 0.6-0.91) suggests that a negative result for indicating laparoscopic
resectability according to these thresholds is not particularly useful for ruling it out.

Laparoscopic resectability accuracy of CA 19-9 < 130 kU/ml

High quality evidence from 1 retrospective review of a prospective database (n=262) found
that a CA 19-9 level of 130 kU/ml or less for indicating laparoscopic resectability had a low
sensitivity of 0.5 (95% ClI, 0.43-0.57) and a moderate specificity of 0.75 (95% CI, 0.6-0.86) in
adults with potentially resectable pancreatic cancer. The positive likelihood ratio of 1.95 (95%
Cl, 1.2-3.18) and negative likelihood ratio of 0.67 (95% CI, 0.55-0.83) suggest that neither a
positive nor negative result for indicating laparoscopic resectability according to this
threshold is particularly useful for ruling it in and ruling it out.

Recommendations

20. For people with newly diagnosed pancreatic cancer who have not had a
pancreatic protocol CT scan, offer a pancreatic protocol CT scan that includes the
chest, abdomen and pelvis.

21. Offer fluorodeoxyglucose-positron emission tomography/CT (FDG-PET/CT) to
people with localised disease on CT who will be having cancer treatment (surgery,
radiotherapy or systemic therapy).

22. If more information is needed to decide the person’s clinical management,
consider one or more of the following:

o MRI, for suspected liver metastases

¢ endoscopic ultrasound, if more information is needed for tumour and
node staging

¢ laparoscopy with laparoscopic ultrasound, for suspected small-volume
peritoneal and/or liver metastases if resectional surgery is a possibility.

See recommendation 19 on how care should be agreed and delivered.

Evidence to recommendations

Relative value placed on the outcomes considered

Diagnostic accuracy (sensitivity, specificity, positive predictive value and negative predictive
value) for T staging, N staging, M staging, resectability and vascular invasion, and adverse
events were considered the critical outcomes for this question.
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Resectability was reported for most studies. Staging information and vascular invasion were
reported for about half the studies. No studies reported adverse events.

Quality of evidence

Evidence was identified on CT, CT-3D, abdominal ultrasound, EUS, CT + EUS, laparoscopy
with laparoscopic ultrasound, MRI, FDG-PET/CT, EUS-FNA, CA 19-9 and diagnostic
laparoscopy + CT.

The quality of the evidence for the critical outcomes was as follows:

¢ resectability ranged from very low for CT and EUS, to low for abdominal US and moderate
for laparoscopy with LUS and combination CT and EUS

¢ overall TNM staging was low (for EUS-FNA and MRI), moderate (for CT and FDG-
PET/CT) or high (for CT, EUS and MRI)

¢ T staging ranged from moderate to high quality studies

¢ N staging ranged from very low for CT, low for abdominal US, low or moderate for FDG-
PET/CT and moderate or high for EUS and MRI

¢ M staging ranged from low for PER/CT, low or moderate for CT, and high for EUS, MRI
and diagnostic laparoscopy

¢ Vascular invasion ranged from low for CT and FDG-PET/CT, moderate for abdominal US,
moderate or high for EUS, and high for MRI.

The committee noted that in the Klek et al. (2014) study, most of the participants had a prior
ultrasound to stage the cancer. The committee considered that the use of abdominal
ultrasound for staging is inadequate in that it does not have the ability to detect metastases
outside of the abdomen and is operator dependent. Therefore, they did not use the data from
this study when making their recommendations.

The committee noted that many of the studies in this review included people with
periampullary cancers as well as pancreatic cancer. Where possible, the data for these 2
groups had been reported separately. However, in instances where they had been reported
together, the committee agreed that it was still appropriate to use this data to make
recommendations because it is not always possible to determine the primary origin of cancer
in the head of the pancreas.

The committee had more confidence in the quality of evidence from one of the studies
related to FDG-PET/CT (Ghaneh et al. 2018) because it was the largest (and multicentre)
study, was conducted in a UK NHS setting (and therefore directly applicable) and the study
design was judged by the committee to be more robust than that of the other included
studies. Therefore in their discussion the committee placed relatively more weight on the
findings from this study than on the rest of the evidence base.

Consideration of clinical benefits and harms

The committee noted, based on the evidence, that CT had good sensitivity and specificity for
T staging and identifying vascular invasion. They noted, based on their experience, that CT
is widely available, non-invasive and allows both local and distant sites to be imaged. The
committee agreed that the diagnostic accuracy of CT for N staging and M staging was not as
good as for some other investigations and, therefore, CT was not as good at picking up
smaller deposits and low volume disease in the liver, lymph nodes and peritoneum.
However, the committee agreed that the advantages of using CT, in terms of accessibility,
non-invasiveness and ability to image local and distant sites, made it the best choice for the
initial staging investigation.

Based on the evidence, the committee felt that FDG-PET/CT added significant additional
information, particularly with respect to detecting metastatic disease, and would reduce the
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number of patients having unnecessary surgery or radical local treatment. Therefore, the
committee recommended that it should be offered to people with localised disease on CT in
whom cancer treatment is planned. They acknoweledged the findings from the Health
Technology Assessment by Ghaneh et al. (2018) which showed that FDG-PET/CT corrected
the staging of pancreatic cancer in a significant proportion of patients. The committee also
noted that this study suggested that FDG-PET/CT influenced management in 45 percent of
patients, and prevented resection in 20 percent of patients scheduled for surgery. The
committee recognised that although recommending using FDG-PET/CT represents a
significant change in current practice, the evidence showed that FDG-PET/CT is clinically
important and cost effective. They noted that this recommendation on FDG-PET/CT does not
apply to people in whom best supportive care is the preferred option because the reason for
the staging is to guide further treatment (pharmacological or surgical).

Based on the evidence the committee noted that the role of MRI should be limited to those
people who have indeterminate liver lesions on CT and FDG-PET/CT and where
confirmation of liver metastases will change the treatment plan. The committee noted that
EUS had good sensitivity for T and N staging and it is possible to obtain histology and
cytology so agreed it was a useful supplementary investigation to perform. The committee
agreed that FDG-PET/CT and MRI do not have good enough resolution to pick up small
volume metastases in the peritoneum and liver. If such metastases are suspected, the
committee agreed that the better resolution at this scale provided by laparoscopy with
laparoscopic ultrasound, which had high sensitivity but low specificity, would be a useful test
if resectional surgery were being contemplated.

The committee agreed, based on the evidence available, that CA 19-9 did not appear to be a
useful staging investigation for pancreatic cancer. However, they noted that this evidence
was low quality and came from a limited number of studies. Therefore, they did not make any
recommendations about CA 19-9.

The committee agreed that the potential benefits of the recommendations made would be a
more effective and streamlined sequence of staging investigations for pancreatic cancer.
This would lead to improved staging and people getting the correct treatment. The committee
considered that the potential harms would be the risks associated with invasive investigative
procedures. However, they considered these risks were likely to be minimal compared with
the potential for benefit.

Consideration of economic benefits and harms

The literature search of previous economic evidence identified two economic evaluation
relevant to this topic. Morris et al. (2015) and Ghaneh et al. (2018) considered differing
interventions and therefore could not be compared directly.

The study by Morris et al. (2015) compared diagnostic laparoscopy (to assess the
resectability of a tumour) performed at an appointment prior to laparotomy to direct
laparotomy with no diagnostic work-up in people with pancreatic or periampullary cancer
which had been identified as resectable through CT scanning. The study took a UK NHS and
PSS perspective and was deemed to have only minor methodological issues. The model
concluded that a diagnostic laparoscopy would be both cost saving and health improving if
held at an appointment prior to surgery. Wasted operating theatre time could be averted in
patients identified as having unresectable tumours. The committee noted that both the cost
savings (£10) and health improvements (0.009 QALYS) per patient were small and did not
strongly indicate a preferred option. The results were sensitive to alternate assumptions
around key variables, especially around the proportion of patients with unresectable disease
sent to surgery and post-test probability of unresectable disease. During sensitivity analysis
no further diagnostic work-up prior to laparotomy became cost effective when the proportion
of unresectable patients going to surgery was less than 36% or the post test probability of
unresectable disease was greater than 22%. Given the clinical evidence for this topic both
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these values were plausible. The uncertainty around the preferred option was further
highlighted by the probabilistic sensitivity analysis which showed that diagnostic laparoscopy
only had a 63.2% probability of being cost effective at a £20,000 willingness to pay per QALY
threshold. Whilst the committee acknowledged the study’s high applicability and minor
methodological issues, given the uncertainties described above the committee did not base
any recommendations on this evidence.

The health technology assessment (HTA) by Ghaneh et al. (2018) was an economic
evaluation conducted alongside a UK prospective diagnostic accuracy study to assess
whether the addition of FDG-PET/CT to standard diagnostic and staging work-up was cost
effective in patients with suspected pancreatic ductal adenocarcinoma. The study strongly
suggested that the addition of FDG-PET/CT to the diagnostic work up of these patients
would lead to both cost savings and health improvements, mostly driven by the reduction in
unnecessary resections. The results were robust to alternative assumptions with a greater
than 80% probability of being cost effective at a £20,000 per QALY threshold even under the
less favourable assumptions around the costing of FDG-PET/CT. The conclusions were only
sensitive to structural assumptions. The committee did not consider the results of the
alternate structural assumptions as it seemed less plausible than the base case
assumptions.

As the HTA was a large UK study, with costs and outcomes collected prospectively and EQ-
5D quality of life data using UK population weightings (NICE’s preferred measure) with only
minor methodological issues the committee agreed to make strong recommendations based
upon it. It was noted that the one year time horizon was too short but a longer time horizon is
likely to favour the more effective FDG-PET/CT, strengthening the conclusions of the study.

The committee acknowledged that there would be an initial significant resource impact from
a greater number of FDG-PET/CT scans but based on the conclusions of the HTA this would
be regained within the first year. It should be noted that the recommendations for this topic
differ slightly to those recommended by the HTA study as only those going on to receive
treatment (resection, radiotherapy or systemic treatment) would receive a FDG-PET/CT and
not all patients. This group make up a large proportion of patients and whilst the total number
of FDG-PET/CT scans would be slightly less it was unlikely to change the conclusions of the
HTA'’s analysis. Given the strong clinical and economic evidence for FDG-PET/CT the
committee agreed very strongly that this would be an efficient use of NHS resources.
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Psychological support needs

Review question: What are the specific psychological support needs (including
information) of adults who are diagnosed with pancreatic cancer and their families or
carers (as appropriate) throughout the care pathway?

Introduction

People and their families or carers are often left devastated by a diagnosis of pancreatic
cancer particularly when they learn that there are limited treatment options for the disease
and often a poor prognosis. This means they can have significant psychological information
and support needs to help them cope with the diagnosis of a life limiting disease and the
impact this has on them and their families.

The disease and treatment for the disease can also leave people feeling very unwell and
they may experience a range of symptoms that can impact on their quality of life and ability
to take part in normal daily activities. These symptoms can include pain, anxiety, depression,
fatigue, bowel or digestive problems, loss of appetite, itchiness and nausea. People and their
families and carers need timely access to psychological, physical, practical and spiritual
information and support to help them cope with these symptoms and side effects and
maintain as good a quality of life as possible for as long as possible.

The NICE guideline ‘Supportive and palliative care for adults with cancer’ contains a
recommendation that ‘Assessment and discussion of peoples’ needs for physical,
psychological, social, spiritual and financial support should be undertaken at key points (such
as at diagnosis; at commencement, during, and at the end of treatment; at relapse; and when
death is approaching). NHS England in their guidance document implementing the cancer
taskforce recommendations for commissioning person centred care for people affected by
cancer (2016) stated that everyone with cancer should be offered a holistic needs
assessment and care plan. However, feedback to national charities and from the National
Cancer Patient Experience Survey suggests that this may not always be happening for
pancreatic cancer patients and it is important that these assessments cover the specific
needs of people with pancreatic cancer.

People and families and carers also need access to information and support to help them
understand their diagnosis, the treatment and care options available and to fully participate in
shared decision making.

Unfortunately, pancreatic cancer patients currently do not always get access to the support
and information they need. National Patient Experience Surveys have shown that pancreatic
cancer patients experience a worse experience of treatment and care than those with other
cancer types. In particular, there are problems with how people receive their diagnosis and a
lack of communication about diagnosis, type of cancer, treatment options and what to expect
following discharge from hospital.

Access to a clinical nurse specialist has also been shown to improve patient experience
through National Patient Experience Surveys and feedback to patient organisations. The
NICE guidance ‘Supportive and palliative care for adults with cancer’ recommends that
‘Teams may wish to consider nominating (with the agreement of each patient) a person to
act as ‘key worker’; this person might be, for instance, a community nurse, allied health
professional, nurse specialist or social worker, and the role might involve orchestrating
assessments to ensure patients’ needs are elicited, ensuring care plans have been agreed
with patients, ensuring findings from assessments and care plans are communicated to
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others involved in a patient’s care and ensuring patients know who to contact when help or
advice is needed’.

Research has identified that pancreatic cancer patients can have significant unmet needs in
the areas of psychological wellbeing, anxiety and depression, as well as the psychological
impact of pain, decreased energy or tiredness, fatigue and coping with bowel or digestive
problems caused by pancreatic cancer on daily living and quality of life. The diagnosis of
pancreatic cancer and the impact of the disease can also have a psychological impact on
carers or family members.

Guidance is needed on the specific psychological support needs of people with pancreatic
cancer and their families or carers.

Review protocol summary

The review protocol summary used for this question can be found in Table 76. Full details of
the review protocol can be found in Appendix C.

Table 76: Clinical review protocol summary for the review of specific psychological
support needs

Population Adults with pancreatic cancer and their carers or family members
Context e Psychological support needs/information:
e Pain

¢ Bowel/digestive problems
¢ Nutritional concerns
o Anxiety
e Depression
o Fatigue
e Timing
Outcomes ¢ Health Related Quality of Life
¢ Patient satisfaction
o Patient/family/carer understanding of disease impact
¢ Patient reported outcomes
o Patient experience

Description of Clinical Evidence

The evidence for this topic was drawn from a total of fourteen studies employing primarily
qualitative methodologies to investigate the information and support needs of patients with
pancreatic cancer or the family and/or care-givers of people with pancreatic cancer. A
summary of the included studies is presented in Table 77.

Two studies (Arthur et al. 2016; Sun et al. 2016) assessed the effectiveness of specific
interventions designed to help meet the needs of pancreatic cancer patients. Arthur et al.
(2016) collected data to inform the development of a specific exercise and diet intervention
while Sun et al. (2016) conducted a pilot study to assess the feasibility of an interdisciplinary
supportive care planning intervention which included the development of tailored care plans
for patients and specific focus groups for information delivery.

Five studies (Chapple et al. 2012; Coleman et al. 2005; D’Angelica et al. 1998; Grant et al.
2015; Petrin et al. 2009) reported information and patient feedback around the source of
information and support and mode of delivery of information.

Three studies (Beesley et al. 2016a; Beesley et al. 2016b; Uitdehaag et al. 2015) reported on
the unmet needs of pancreatic cancer patients.

ISBN 978-1-4731-2794-4
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Two studies (Akizuki et al. 2016l; Boyd et al. 2012) reported on depression and pancreatic
cancer.

The remaining two studies (Andersson et al. 2012; Schildmann et al. 2013) reported patients’
perceptions and opinions about their experiences following a pancreatic cancer diagnosis.

Given the qualitative nature of the evidence, a modified CASP checklist was used (see
methodology chapter).

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, study evidence tables in Appendix F and list of excluded
studies in Appendix G.
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Summary of included studies

A summary of the studies that were included in this review are presented in Table 77.

Table 77: Summary of included studies

Akizuki 2016

Andersson 2012

Arthur 2016

Beesley, Janda
et al. 2016

Beesley,
Wockner 2016

Boyd 2012

Chapple 2012

110 pancreatic
cancer patients

Japan

13 pancreatic or
periampullary
resected patients
Sweden

51 survivors of

resectable
pancreatic cancer

USA

136 patients with
suspected or
confirmed
pancreatic cancer

Australia

116 patients with
pancreatic cancer
Australia

22 patients with

confirmed
pancreatic cancer

USA
40 patients, or

relatives of people,

ISBN 978-1-4731-2794-4

n/a

Healthy lifestyle program to
aid patients to manage their
diet and exercise

Support services

Support services

n/a

Internet

Structured interviews (SCID-III-

R)/questionnaires

Interviews

Telephone survey

Self-report questionnaire

Self-report questionnaire

Questionnaires (PHQ9/PSWQ,
UMSAQ)

Interview

188

Presence of depression and anxiety,
time of onset

Qualitative analysis of lived experience
post-recovery

Interest in, preference for, perceived
barriers and facilitators to participating
in intervention program

Acceptability and comfort of technology-
based intervention using face-to-face
applications (e.g. Skype)

Patient need and use of support
services

Current and future patient need and use
of support services

Screening for depressive symptoms,
general anxiety, sleep disturbance

Use of internet
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Coleman 2005

D’Angelica 1998

Grant 2015

Petrin 2009

Schildmann
2013

Sun 2016

Uitdehaag 2015

with pancreatic
cancer

UK

600 postings on
pancreatic cancer
patient/family
internet chatroom

USA

48 pancreatic
resected patients
USA

Convenience
sample of users of
pancreatic cancer
website

USA

First-degree
relatives of people
with pancreatic
cancer

USA
12 confirmed

pancreatic cancer
with 21 CT regimen

Germany

11 confirmed
pancreatic cancer
USA

57 oesophageal or

pancreaticobiliary
cancer

Netherlands

FAQ module on PC website

Information and emotional

support

Palliative care nurse
practitioner

n/a

n/a

Supportive care +
education

n/a

Qualitative and quantitative analysis of
chat room conversations

Questionnaire

Questionnaire

Interview

Interview

Questionnaires (FACT-Hep, service
use, financial burden

Questionnaires (PNPCQ, EORTC QLQ-
PAN26)

Pre- and post- qualitative and
quantitative changes in chat room
conversations

Short- and long-term surgeon-patient
communication, surgeon’s role in
providing emotional support

Use of PC website

Relatives’ experience of communicating
about and adjusting to relative with PC

Qualitative analysis of perception/views
of information and treatment decision
making

Quality of life, service use, financial
burden, satisfaction with intervention

Problems, needs, quality of life

Abbreviations: CT, chemotherapy; EORTC QLQ-PAN26, The European Organization for Research and Treatment of Cancer PAN26 ; FACT Hep, Functional Assessment of
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Cancer Therapy-Hepatobiliary questionnaire; n/a, not applicable; PHQ9, Personal Health Questionnaire 9; PSWQ), Penn State Worry Questionnaire; PNPCQ, Problems and
Needs for Palliative Care Questionnaire; QoL, quality of life; SCID Il R, structured clinical interview for DSM IlI-R; University of Michigan Sleep Assessment Questionnaire

10.1.4 Clinical evidence profile

The methodologies in the majority of studies employed some form of questionnaire or interview to assess patient opinion and experience. In
most cases, these were pre-existing, validated tools designed for the purpose of the study. Limitations of each study were assessed using a

modified CASP Qualitative checklist and are detailed below in Table 78.

Table 78: Summary of clinical evidence for psychological support needs/information

Study Population and methods Risk of Bias Study Quality
AkKizuki Results of the study are based on a survey conducted  Unclear: new chemotherapy agents have been introduced -
et al. >10 years ago which may give longer survival times however pancreatic
(2016) cancer still has one of the poorest prognoses.
Duration between baseline the follow-up assessment Unclear: may not have been long enough to assess the
may have been too short. predictive factors however given the poor prognosis for )
pancreatic cancer information regarding depression and
anxiety in the1-2 months post diagnosis is important.
Anderss  Participants were recruited from the same hospital so Unclear: the participants varied with regard to age, gender
onetal. the results are not generalisable to a wider pancreatic ~ and follow-up time and the type of surgery is generally
(2012) population only carried out in specialist centres and likely to be only
in a highly selected group of patients, so not clear what
impact including patients from other centres would have -
on the results.
Credibility of results Low: to prevent retrospective distortion or
misinterpretation, participants statements were followed
up by additional questions
Arthur et 93% of participants were diagnosed with stage 1 or 2 High: Bias towards more healthy survivors with longer
al. pancreatic cancer survival times
(2016) Small sample size Low: pancreatic cancer is a rare cancer type -
Methodology was not mixed methods Unclear: Pilot study and there appeared to be consistency
in the results
Beesley Analysis was cross-sectional and included patients Unclear: Not possible to determine temporal associations
et al. with a wide variation in the time from diagnosis to between access to services and supportive care needs -
(2016a)  questionnaire completion
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Study

Beesley
et al.
(2016b)

Boyd et
al.
(2012)

Chapple
et al.
(2012)

Coleman
et al.
(2005)

D’Angeli
caetal.
(1998)

Population and methods

Higher proportion of people with resectable disease
than would be found in the overall population

Measure of supportive care needs was validated for
patients with a mixture of prognoses

Small sample size

Participants in this study had better overall prognosis
compared with the general overall population

Considerable intermittent missing data and attrition
due to death/incapacity

Study carried out in a referral centre so patients likely
to have had an initial diagnosis prior to clinic visit

Protocol may have created opportunity for participant
exclusion

No data collected on the use of psychotropic drugs
No specific limitations

Convenience sample of patients, families and friends
dealing with advanced cancer

No way to track the number of individual people who
posted the 600 messages

Assumption that posts are truthful and representative
of people dealing with pancreatic cancer

Survey conducted by medical personnel from the
treating institution

ISBN 978-1-4731-2794-4

Risk of Bias

Unclear: likely to have underestimated the level of unmet
need

Unclear: possible there are other needs specific to
palliation that have not been identified.

Low: appropriate analysis used to detect significant effects

Unclear: possible underestimation of supportive care
needs particularly with increasing as the population in this
study was indicative of increasing needs over time in
patients with advanced cancer

Possible underestimation of the level of unmet needs as
those who withdrew due to sickness were significantly
less likely to have had a resection and non-curative
disease was associated with higher odds of future needs

Unclear: possible impact on the baseline depression
measures, participants may have had depression prior to
malignant diagnosis

Unclear: treating clinicians assessed suitability for
inclusion and immediate referrals were made for severely
depressed or anxious patients.

Unclear
n/a

Unclear: results cannot be generalised to all patients,
family or friends dealing with non-life threatening forms of
cancer

High: possible unequal representation of the type of
posters in this sample as some posters may post more
than once

Unclear: no way to know if people are misrepresenting
themselves/experiences

Unclear: possible response bias as patients may be more
likely to respond positively fear of insulting/upsetting the
source of their life prolonging medical care
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Study

Grant et
al.
(2015)

Petrin et
al.
(2009)

Schildm
ann et
al.
(2013)

Sun et
al.
(2016)

Ultdeha
ag et al.
(2015)

Population and methods

Patients are a select sample of elderly, white, middle
to upper class patients being treated in a specialist
centre

Of the original cohort, 43% of patients had died and
16% of patients refused to take part

Small sample size of patients who had not read the
webpage before responding and sample drawn from
one site

The modified CMSNS questions on the online survey
were not validated for this population

Limitations not reported

Selective memory and socially desirable answers may
have influenced the narratives

Patients not receiving chemotherapy were excluded

Small sample of patients selected from a single
institution

Small sample size and heterogeneous population
regarding stage of disease and type of treatments

Cross-sectional design measuring results at a single
time point

Patients were excluded if they were too ill to
participate

Small sample size
Symptoms analysed individually

ISBN 978-1-4731-2794-4

Risk of Bias

Unclear: possible selection bias meaning the results are
not generalisable

Unclear: possible only satisfied patients were surveyed
although this is unlikely as dissatisfied often find surveys
the ideal opportunity to express their feeling.

Unclear: difficult to generalise the results as patients
accessing other websites may have had different
questions

Unclear

Unclear risks of bias

Unclear risk of recall bias

Unclear risk of selection bias. Results cannot be
generalised to the wider pancreatic population

Unclear risk of selection bias. Results may not be
generalised to the wider pancreatic population

Unclear: possible patients responses may change over
time

Possible underestimation of certain problems and needs
in pancreatic cancer patients

Unclear risk of selection bias

Unclear: possible that symptom clusters should be
analysed as some symptoms are related to each other
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Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence Statements

Common information and support needs of pancreatic cancer patients and their
families and friends

In 1 low quality (-) study, the most commonly reported symptom in a chat room was pain and
this was the case both before and after the addition of a frequently asked questions (FAQ)
section. By comparison, questions relating to fatigue decline 3-fold after the introduction of
the FAQ section. Postings made describing end of life symptoms indicated a lack of
awareness that death was near. (Coleman et al. 2005).

In 1 low quality (-) study, messages sent via a website to a Palliative Care Nurse Practitioner
included questions relating to pain, gastrointestinal symptoms, post-operative complications
and nutrition (Grant et al. 2015).

In 1 low quality (-) study, fatigue was the primary problem of 88% of pancreatic patients,
followed by fear of physical suffering (79%), metastases (73%), inability to continue usual
activities (76%) and difficulties coping with the unpredictability of the future (73%) (Uitdehaag
et al. 2015).

In 1 low quality (-) study, pain, fatigue and overall treatment side effects were the most
commonly discussed physical themes at interdisciplinary meetings while the most common
psychological concerns included anxiety, changes in appearance, feeling sad and the
inability to work or undertake normal activities (Sun et al. 2016).

Reasons for seeking information and support varied across the studies however the common
themes emerging included seeking information on their diagnosis in relation to treatment,
survival or symptoms and seeking information on how to tell family or friends.

In 1 low quality (-) study, seeking information was one of the most commonly reported coping
strategies (Petrin et al. 2009).

“l needed to get more information | think was the big thing. | needed to find out...so exactly
what does this mean? How big is the tumour? What’s going on? You know, how did he know
he was even sick? | mean, what was he feeling? You know, | just needed to know
everything.”

In 1 low quality (-) study, patients reported a strong desire to return to normal daily routine
but had an awareness of the need for a recovery period (Andersson et al. 2012). In relation
to recapturing everyday life, food and drink were associated with negative experiences due
to symptoms such as altered taste. Eating was no longer pleasant and considered merely
necessary for the recovery process. And as a result of difficulties with food intake, weight did
not stabilise for a while and bodily changes resulted in various emotional problems
(Andersson et al. 2012):

“The most difficult part was coming home and finding that food was not tasty and that | was
not hungry. I think it is fair to say that it was like being tired of food”
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“I do not want to have close contact with other people. | realise that | do not like my own body
at present. It was a shock that | should think | was so repulsive”

Prior to discharge participants in the same study had access to healthcare professionals
continuously providing them with attention and care. It was a shock to some participants that
they no longer had someone to rely on post discharge or to discuss their self-care
experiences with (Andersson et al. 2012):

“It may be that that’s it. Now that | have been discharged they do not care about me as much
as before. So now I'm discharged, written off somehow.”

Participants highlighted the importance of support from healthcare staff after discharge as
they felt it gave them a chance to discuss symptom management and self-care needs
(Andersson et al. 2012):

“As soon as a problem arose, | phoned her. She always took the time and talked. If she
wasn’t in, she would phone back. It was nice to know that | could contact her.”

In another low quality (-) study, patients expected professional care to help deal with pain,
the fear of physical suffering, fatigue and lack of appetite but did not feel they needed
professional care for issues relating to employment/study, inability to continue usual
activities, the frustration that they can do less or their dependency on others (Uitdehaag et al.
2015).

For the participants of 1 low quality (-) study, being healthy did not equate to being symptom
free with participants who experienced debilitating symptoms coping by using successful
symptom management (Andersson et al. 2012):

“Good health may not necessarily mean that | am in top form but that | feel well, can manage
my everyday life and think that living is great fun”

In another low quality (-) study, patients reported feeling as though they had no choice and
having limited interest in the details of treatment related information but that trust in the
physician was paramount (Schildmann et al. 2013):

“l was told that this would be the only way to treat me, in this way. It does not work differently
for me. [...]Yes, and he said, ‘You must do this’ otherwise you won't live to see the next half
year.”

“Did you want to know something specific about the operation?”

“No, | placed my life and my illness in the hands of the specialist and said you will do this
right[...].”

“One also needs a bit of trust in the doctor or total trust in such a thing. | think if | trust a
doctor then | would do what the doctor tells me. One must really have trust.”

Interventions to meet specific needs of pancreatic cancer patients

In 1 low quality (-) qualitative study (Arthur et al. 2016), a telephone survey was conducted
and data from 12 patients previously treated for resectable pancreatic cancer to inform the
development of an exercise and diet intervention was collected. The study reported that 69%
of participants indicated an interest in participating in a non-research exercise and diet
intervention and 32% of participants perceived there to be no barriers to program
participation. In relation to intervention preferences, 50% of participants indicated a
preference to exercise alone and 30% indicated a preference for supervised exercise. In
terms of information provision, 34% of participants indicated a preference to have exercise
information provided personally while 48% indicated a preference to have diet/nutrition
advice delivered personally.
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One low quality (-) pilot study (Sun et al. 2016) assessed a nurse-led intervention to
determine the feasibility of an interdisciplinary supportive care planning intervention in 10
patients with pancreatic cancer. The intervention included a care plan completed by the
nurse and discussed at interdisciplinary meetings where care coordination recommendations
were made by the team which were tailored to individual patient need. Participants were also
invited to attend education sessions designed to educate patients on quality of life concerns.
There was a high level of satisfaction with 70% of patients rating the intervention as
‘excellent’ and 30% rating the intervention as ‘very good’. 80% of participants considered the
time spent in the education sessions to be the right amount however 70% of participants
considered there to be too much information in the written manuals provided.

Depression in pancreatic cancer

Two low quality (-) studies (Akizuki et al. 2016; Boyd et al. 2012) reported on depression and
anxiety in patients diagnosed with pancreatic cancer. Boyd et al. (2012) assessed 22
patients with pancreatic cancer to investigate the association between symptoms of
depression and anxiety and sleep disturbances. The study reported a total of 60% of
participants reported mild (32%), moderate (23%) or moderately severe depressive
symptoms (5%). 40% of participants reported no symptoms of depression and no
participants reported severe depressive symptoms. In relation to general anxiety, 55% of
participants screened reported subclinical levels of anxiety (score of 0-40), 36% of
participants reported a moderate level of anxiety of possible clinical significance (score of 40-
60) and 5% (n=1) participant reported an anxiety score indicative of a likely anxiety disorder
(score >60).

In relation to sleep disturbances, 45% of participants reported no sleep disturbances, 41% of
participants recorded scores indicative of a potential sleep problem and 10% (n=2) recorded
scores indicative of a sleep problem. No correlation was observed between the scores for
depression or anxiety and sleep disturbances. There is a possible link between depressive
symptoms and sleep disturbances though this correlation was not significant (p=0.009). It
was estimated that 16% of the depressive score is explained by the SQ scores. Similarly,
there was a possible correlation between SAQ and cancer stage (p=0.08) and between PHQ
and stage (p=0.11), though again this was not significant.

Akizuki et al. (2016) reported 15 (13.6%) patients were diagnosed with depression and
anxiety at baseline; 12 of these patients experienced their first psychiatric symptoms
concomitant with or after onset of somatic symptoms (median=1 month after onset). Twelve
of these patients were assessed at follow-up and 4 of them continued to have psychiatric
disorders.

Unmet needs

Two low quality (-) studies (Beesley et al. 2016a; Beesley et al. 2016b) explored the unmet
needs of 136 patients with pancreatic cancer and how those needs changed over time.
Beesley et al. (2016a) reported that 32% of respondents described moderated to high unmet
needs relating to help with health system/information, 21% reported moderated to high
unmet patient care needs with no significant difference between patients following a palliative
care pathway or a surgical resection pathway. The most commonly reported ‘moderate to
high’ unmet need was ‘participants not being able to do what they used to’ (41%) and
‘concerns about the worries of those close to them’ (37%). Beesley et al. (2016b) reported no
significant change in the proportion of patients reporting moderate to high unmet needs over
time (70% at baseline versus 75% at four months: OR=0.9, 95% CI, 0.3-2.1). There was an
indication of a reduction in needs over time for patients who had complete surgical resection
(71%-63%) and an increase in needs for patients with locally advanced disease (73%-85%)
and metastatic disease (66%-88%).
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Pancreatic cancer patients (n=33) in 1 low quality (-) study completed questionnaires
exploring problems and needs for palliative care and reported inadequate professional care
for their fear of physical suffering (34%), lack of written information (28%) and fatigue (22%)
(Uitdehaag et al. 2015).

One low quality (-) study (D’Angelica et al. 1998) investigated the experiences of 48 patients
regarding the face-to-face patient-surgeon communication relating to preparation for surgery
and information about the surgery. 94% of respondents did not require more time with their
surgeon and 92% were satisfied with the information provided and had no more questions
following their initial meeting. A total of 88% of respondents remembered their surgeon
discussing the necessity and explaining the surgical procedure and mean understanding
reported by patients was 4.7 (5 being complete understanding).

The internet as a source of information and support

Three studies (Chapple et al. 2012; Coleman et al. 2005; Grant et al. 2015) explored the role
of the internet as a source of information for pancreatic cancer patients and the families and
friends of pancreatic cancer patients. One high quality (+) study (Chapple et al. 2012)
reported that 80% of participants interviewed had used the internet at least once to find out
something in relation to their pancreatic cancer or had children, partners or friends who had
done so on their behalf. One low quality (-) study (Grant et al. 2015) reported an average of
62 visits per week to a specific pancreatic cancer website where patients could interact with
a palliative care nurse and ask questions.

One low quality (-) study (Coleman et al. 2005) explored the effect off adding an FAQ section
to a pancreatic cancer website and found that a greater proportion of chat room users were
seeking information after the addition of the FAQ section and the chat room was most likely
to be accessed by family members with only 7% of postings coming from pancreatic cancer
patients.

Reasons reported for using the internet included finding information about signs and
symptoms, treatments, medical terms, clinical trials and side effects of treatment; finding
information about how to prepare children for a parent’s life threatening or terminal illness or
to raise awareness of pancreatic cancer (Chapple et al. 2012). Some participants appear to
find both support and information by going online:

“And looking at the internet, was that useful or not?”

“Oh, very useful. | don’t think | could have through it as well as I did without the information
that | got off the internet and the people that | spoke to on the internet as well, people that |
spoke to on the internet as well, people who had been through it. There was one lady in
particular; her sister had just had the Whipple’s [operation] while | was waiting to have mine.
And her sister was absolutely wonderful, gave me in great detail...what her sister had gone
through with her operation, so | knew what to expect which was what | wanted...”

“How did you find those people on the Internet to ask questions?”

“I just did, | just kept searching in the search engines really under pancreatic cancer
headings, usually, or Whipple’s, which was the operation. And that would bring up a wealth
of sites to look at. And it was just a case of going through the sites one by one, trawling
through them and seeing what they were and how they worked, and just negotiating my way
through them really.”

Some participants used the internet to confirm the information they were being given by
doctors (Chapple et al. 2012):

“Have you looked at the internet considerably for information or not?”
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“A fair amount. In general | found that the information which | got from the hospital has been
sufficient really for most of my needs. [Um], and | suppose I've used the internet a little bit, to
just confirm what I've been told is true. | think that obviously in the early stages, there was a
little bit of just generally trying to understand more about what pancreatic cancer means, and
the treatments available and so on.”

One respondent noted that he was surprised to have had to search the internet to find his
own solution to symptoms he was suffering as a result of chemotherapy (Chapple et al.
2012):

“And do you have to take any other medication? Or medicines like Creon because of the
pancreatic cancer?”

“I have to take Creon. It was me, | looked up Creon on the internet, you know because | was
getting, feeling so sick with everything I ate (...) and | spoke to the oncologist, | said, ‘Is there
an enzyme | can take?” And he said ‘Yes there is’ and | thought ‘Oh it’s funny that | have to
ask for it, why didn’t they say there is an enzyme you can take.’ | looked it up on the internet
and it said you know, you often will be prescribed an enzyme, to help with the digestion of
these foods etcetera. Because you won'’t be able to digest it. So | actually asked for that.”

Use of technology

Three low-quality (-) studies reported on the use of technology. Beesley et al. (2016b)
reported that only 10% of the patients used a tablet to enter their own data into the system
with 90% of participants filling out the paper forms and the data were entered by research
staff.

Arthur et al. (2016) investigated the level of comfort of participants with using technology to
aid the delivery of an exercise and nutrition intervention. 54% of participants reported using a
smartphone or tablet and 58% reported they would be happy to use a loaned tablet. 62% of
participants reported using Wi-Fi at home and of these, 81% reported they were comfortable
using Wi-Fi. 44% of participants reported feeling comfortable using visual communication
technology such as Skype™ and FaceTime®.

From 1 study in which 39 participants completed an online survey, responses to the modified
computer mediated social network scale (CMSNS) showed that use of social networks
varied; 35.9% did not use them for gaining information on pancreatic cancer while 25.7%
used them daily. 76.9% of participants did not contact people through online social media to
ask for help or use internet chatrooms or discussion boards to get information on pancreatic
cancer (Grant et al. 2015).

Recommendations

23. Throughout the person’s pancreatic cancer care pathway, specifically assess the
psychological impact of:

o fatigue

e pain

¢ gastrointestinal symptoms (including changes to appetite)
e nutrition

e anxiety

e depression.

24. Provide people and their family members or carers (as appropriate) with
information and support to help them manage the psychological impact of
pancreatic cancer on their lives and daily activities. This should be:
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¢ available on an ongoing basis
¢ relevant to the stage of the person’s condition
¢ tailored to the person’s needs.

25. For more guidance on providing information and support, see the NICE guideline
on patient experience in adult NHS services.

Evidence to recommendations

Relative value placed on the outcomes considered

Health related quality of life, patient satisfaction, patient, family or carer understanding of
disease impact, patient reported outcomes and patient experience were the critical outcomes
for this question. All of these outcomes were reported qualitatively.

Quality of evidence

The committee noted that the majority of studies included in the evidence employed some
form of questionnaire or interview to assess patient opinion and experience. In most cases,
these were pre-existing, validated tools designed for the purpose of the study. There is,
therefore, the possibility that the study populations were highly selected and, in some
studies, were convenience samples. The committee noted that most studies had small
sample sizes.

The committee noted that there was very little evidence about the effective information and
support interventions to address the psychological needs of people with pancreatic cancer.
They, therefore, agreed to recommend further research in this area.

Consideration of clinical benefits and harms

The committee noted, based on the evidence, that people with pancreatic cancer have a
variety of psychological support needs. Common support needs reported by the evidence
included dealing with pain, fatigue and gastrointestinal symptoms and also issues around
food and nutrition. Based on the evidence, people with pancreatic cancer also often report
anxiety and depression.

The committee were aware, based on both the evidence and their knowledge of information
from national charities and National Patient Experience Surveys, that these psychological
support needs are often not met. They, therefore, made recommendations that information
should be provided in the areas that had been highlighted by the evidence. This will ensure
that the impact of these issues on people with pancreatic cancer is properly addressed.
Based on their experience, the committee noted that provision of support has traditionally
been associated with having advanced disease, but that all people with pancreatic cancer
were likely to have some psychological support needs. They, therefore, agreed to
recommend provision of information and support throughout the patient pathway.

However, the committee were aware, based on the evidence and their experience, that
people have individualised requirements for information and support. What information may
be enough for one person, may be too much or too little for someone else. They, therefore,
recommended that peoples’ needs in these specific support areas, and those of their families
and carers, should be assessed in order to determine what level of information and support
they require.
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Consideration of economic benefits and harms

The committee noted that no relevant published economic evaluations had been identified
and no additional economic analysis had been undertaken in this area.

They agreed that assessing peoples’ need for support would require formalised time with a
healthcare professional and there were likely to be costs associated with doing this.
However, this would not all be additional costs as assessments are currently carried out, just
not necessarily this early in the pathway. Overall, the committee agreed these
recommendations were unlikely to have a significant resource impact as most of the costs
are already being incurred. The assessments will happen at a different time point to what
happens currently. This will mean earlier identification of issues and a reduction in the need
for later support requirements and healthcare professional time.

Other considerations

The committee noted that the NICE guidance on Patient experience in NHS adult services
makes recommendations on improving care in some areas such as good communication,
provision of information, treating the person as an individual and shared decision making
which are applicable to the care of people with pancreatic cancer. They, therefore, agreed it
was important to cross reference this guidance.

Research recommendations

2. A qualitative study should be undertaken to evaluate information and support
interventions to address psychological needs at different points in the care
pathway for people with pancreatic cancer.

People with pancreatic cancer often have unmet psychological support needs that impact on
their quality of life. These can be related to anxiety and depression, and to the psychological
impact of fatigue, pain, gastrointestinal symptoms (particularly changes to appetite) and
nutritional status. There has been very little research into the information and support
interventions that would meet these needs. Research would help identify effective
information and support interventions that would improve quality of life for people with
pancreatic cancer and their family members or carers. Outcomes of interest are:

¢ quality of life

e psychological wellbeing

¢ ability to carry out normal activities

e patient experience and patient-reported outcome measures.
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Pain

Review question: What is the role of interventional techniques in the management of
pain from pancreatic cancer?

Introduction

Pain is the commonest symptom reported by people with pancreatic cancer. Standard pain
management involves individualised titration of medication according to the World Health
Organisation (WHO) analgesic ladder. It is often necessary to combine different classes of
pharmacotherapy, including opioid and adjuvant analgesics, to successfully manage the pain
and reduce side effects.

Occasionally, various interventional techniques are employed to palliate the pain
experienced by some individuals. These procedures are targeted at the nerve supply to the
pancreas.

Methods involve injection with a drug and/or ethanol with the intention of nerve block or
neurolysis. Neurolysis can also be achieved by direct destruction of the nerve with surgical
techniques.

These interventional techniques can be performed by differing approaches. Percutaneous
radiological guidance (plain film, CT, MRI), endoscopic ultrasound and laparoscopic,
thorascopic or open surgery have all been utilised.
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Uncertainty remains over which of these procedures and techniques is the most effective and
appropriate to palliate the pain in people with pancreatic cancer. Currently the methods used
can depend upon local expertise.

The appropriate timing in the administration of these techniques is also unclear. Current
variation in practice includes applying these techniques during the diagnostic process or later
during the iliness trajectory.

Interventional techniques are often considered if adequate pain control is elusive for the
individual, or in an attempt to reduce the pharmacotherapy used and relieve unacceptable
side effects the individual is experiencing.

Guidance is needed on the role of interventional techniques to manage pain in people with
pancreatic cancer.

Review protocol summary

The review protocol summary used for this question can be found in Table 79. Full details of
the review protocol can be found in Appendix C.

Table 79: Clinical review protocol summary for the review of interventional
techniques for the management of pain

Population Patients with pancreatic cancer
Intervention e Sympathectomy (splanchnicectomy)

¢ Neurolytic Techniques (nerve block/ablation, coeliac plexus
block/ablation, coeliac ganglion block/ablation, superior hypogastric
block/ablation)

Comparison e Each Other
e Other methods of pain management
Outcomes ¢ Reduction in opioid medication

¢ Pain Relief/ improved analgesia (pain scores)

e Duration of effect/ duration of relief

e Adverse Events (Diarrhoea, reduction in Opioid induced side effects)
¢ HRQoL (functional domains)

¢ Patient experience

e PROMS

e Overall survival

Description of Clinical Evidence

Six RCTs (Amr et al. 2013; Gao et al. 2014; Johnson et al. 2009; LeBlanc et al. 2011;
Ozyalgin et al. 2004; Wyse et al. 2011) and 1 systematic review (Arcidiacono et al. 2011)
involving 6 RCTs (Kawamata et al. 1996; Lillemoe et al. 1993; Mercadante 1993; Polati et al.
1998; Wong et al. 2004; Zhang et al. 2008) were included in the review. A summary of the
included studies is presented in Table 80.

Three RCTs (Gao et al. 2014; Johnson et al. 2009; Wyse et al. 2011) and 1 systematic
review (Arcidiacono et al. 2011) compared the efficacy and safety of conventional analgesic
pain medication with or without neurolytic coeliac plexus blockade (NCPB) in patients with
pancreatic cancer (n=619).

One RCT (Amr et al. 2013) compared the efficacy and safety of controlling severe pain with
medication followed by performing a coeliac block with performing the coeliac block first
followed by medication for controlling severe pain in patients with pancreatic cancer (n=60).
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One RCT (Johnson et al. 2009) compared the efficacy of NCPB plus medical management
versus thoracic splanchnicectomy plus medical management in adults with pancreatic cancer
(n=65). The same study compared the efficacy of thoracic splanchnicectomy plus medical
management with medical management alone in adults with pancreatic cancer.

One RCT (LeBlanc et al. 2011) compared pain relief given as 1 versus 2 injections during
EUS-guided NCPB in patients with pancreatic cancer (n=50).

One RCT (Ozyalgin et al. 2004) compared the efficacy of NCPB and splanchnic neurolytic
blockade on pain caused by pancreatic cancer in the body and tail of the pancreas (n=39).

Where possible data were extracted from the included systematic review (Arcidiacono et al.
2011). Where there was not enough detail included in the review, the full copy of the original
studies (included in the review) were checked for accuracy and completeness.

AMSTAR (A Measurement Tool to Assess Systematic Reviews) was used for assessing the
methodological quality of systematic reviews; the Cochrane Collaboration’s ‘Risk of bias’ tool
was used for assessing risk of bias of RCTs. Where possible, the risk of bias information was
taken from the systematic review (Arcidiacono et al. 2011) though in some cases, where
there was not enough detail included in the review, the original studies were used to
determine risk of bias.

Further information about the search strategy can be found in Appendix D. See study
selection flow chart in Appendix E, forest plots in Appendix H, GRADE tables in Appendix |,
study evidence tables in Appendix F and list of excluded studies in Appendix G.
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Summary of included studies

A summary of the studies that were included in this review is presented in Table 80.

Table 80: Summary of included studies

Study Study Type Population
Amr et al. (2013) Unblinded RCT N=60 patients
randomised

Duration: One year

This CR includes 6
RCTs:

Lillemoe et al.
1993: N=137,
Mercadante et al.
1993: N=20;
Polati et al.
N=24;
Kawamata et al.
1996: N=21;
Wong et al. 2004:
N=100;

Zhang et al. 2008:
N=56;

Cochrane review
(CR)

Searches up to
December 2010.

Arcidiacono et al.
(2011)

1998:

ISBN 978-1-4731-2794-4

Intervention

Early NCPB (NCPB was
performed early after the first
meeting and then analgesic
requirements were managed
according to the severity of
the pain WHO analgesic
ladder).

SR:

CPB, the surgical approach,
and EUS-guided neurolysis
Included studies:

Lillemoe et al. 1993: NCPB
(chemical splanchnicectomy -
Intraoperative bilateral 20 mL
50% ethanol)

Mercadante et al. 1993:
NCPB (X-ray posterior
bilateral 25 ml 75% alcohol)
Polati et al. 1998:
Fluoroscopy posterior bilateral
7 mL 100% ethanol)
Kawamata et al. 1996:
NCPB (X-ray posterior
bilateral 15 to 20 ml 80%
ethanol)

Wong et al. 2004: NCPB
(Fluoroscopy posterior
bilateral 10 mL 100% ethanol)

203

Comparison

Late NCPB (Medical
management (analgesic
therapy) was given first
according to the WHO
analgesic ladder and the
NCPB was performed later
when they reported a VAS
score <40).

SR:
NSAIDs and morphine
Included studies:

Lillemoe et al. 1993:
analgesic therapy (NSAID,
morphine).

Mercadante et al. 1993:
analgesic therapy (NSAID,
morphine - saline).

Polati et al. 1998:
analgesic therapy (NSAID,
morphine).

Kawamata et al. 1996:
analgesic therapy (NSAID,
morphine)

Wong et al. 2004:
analgesic therapy (NSAID,
morphine).

Zhang et al. 2008:
analgesic therapy (MS
Contin - oral controlled-
release morphine)

Outcomes

Reduction in opioid
medication

Pain Relief/ improved
analgesia (pain scores)
Adverse Events
(Diarrhoea, reduction in
Opioid induced side
effects)

SR:

Reduction in pain
intensity using a visual
analogue scale (VAS) or
other pain relief scales
(during the procedure the
patients are usually
sedated, so no discomfort
will be reported).
Consumption of
analgesics.

Included studies:

Where possible data was
extracted from the
Cochrane SR. The full
copy of the study was
checked for accuracy and
completeness. additional
outcomes extracted from
primary studies

Lillemoe et al. 1993
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Zhang et al. 2008: NCPB Pain Relief (VAS pain
(CT-guided posterior bilateral scores)

block with 20 ml 100% Adverse effect
ethanol) Overall survival

Mercadante et al. 1993
Reduction in opioid
medication

Pain Relief (VAS pain
scores)

Adverse effect

Polati et al. 1998
Reduction in opioid
medication

Adverse effect
Kawamata et al. 1996
Pain Relief (VAS pain
scores)

Reduction in opioid
medication

Adverse effect

Health Related Quality of
Life (functional domains)
PROS

Wong et al. 2004

Pain Relief (VAS pain
scores)

Reduction in opioid
medication

Adverse effect

Overall survival

Zhang et al. 2008
Reduction in opioid
medication
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Study

Ozyalgin et al.
(2004)

LeBlanc et al.
(2011)

Wyse et al. (2011)

Johnson et al.
(2009)

Study Type

Outcomes’ assessor
blinded RCT

Duration: 18 weeks

Single (patients)
blinded RCT
Duration: not clear

Double blinded RCT
Duration: 3 months

Open RCT
Duration: 2 months

ISBN 978-1-4731-2794-4

Population

N=39 patients
randomised

N=50 patients
randomised

N=96 patients
randomised

N=65 patients (58
with PC) were

Intervention

NCPB (performed by
transaortic techniques by
injecting 40 mL of ethanol
approx. 75% -30 ml of ethanol
96%+10 ml of lidocaine 10
mg/ml)

EUS-NCPB (1 injections)

All patients received the same
amount of medication (20 mL
0.75% bupivacaine and 10
mL 98% alcohol). In the G1,
the medication was injected
into the base of the coeliac
trunk at its origin from the
aorta.

EUS-NCPB

In patients assigned to G2,
the technique was performed
immediately using a 19-gauge
needle (Echotip 19, Cook
Medical, Winston-Salem, NC)
with bilateral injection around
the coeliac axis with a total of
10 mL of 0.5% bupivacaine
and 20 mL of 100% alcohol.

MM + NCPB (injection of a
neurolytic agent -usually
alcohol- in two sites adjacent

205

Comparison

SNB (Splanchnic nerves
neurolytic blockade — 6 ml
of ethanol approx. 75%
solution -4.5 ml ethanol
96% + 1.5 ml of lidocaine
10 mg/ml -was
administered bilaterally -a
total of 12 ml)

EUS-NCPB (2 injections)
In the G2, half of the
medication was injected
into both sides of the
coeliac trunk

Conventional pain
management

MM — medical
management (oral
morphine-or other opioid-

Outcomes

Pain Relief (VAS pain
scores)

Adverse effect
HRQoL (functional
domains)

Reduction in opioid
medication

Pain Relief/ improved
analgesia (pain scores)

Reduction in pain
medication

Pain Relief

Reduction in opioid
medication

Pain Relief/ improved
analgesia (pain scores)

Pain Relief/ improved
analgesia (pain scores)
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randomised (18 to the coeliac trunk, aorta and  was prescribed according
withdrew) vertebral bodies to achieve to standard practice at
bilateral destruction of the each centre)

coeliac plexus and/or
splanchnic nerves)

MM + thoracoscopic
splanchnicectomy-TS (patient
positioned prone under
general anaesthesia with a
single lumen endotracheal
tube, and partial lung collapse
induced by pneumothorax)

Gao et al. (2014) Blinded RCT N=100 patients G1: NCPB + pain medication = G2: Sham procedure (pain  Reduction in opioid
Duration: 2 months  randomised (EUS-NCPB was carried out medication alone: same medication
using a 19-gauge needle medication [analgesic Pain Relief/ improved
injecting 10 mL 100% alcohol  therapy] injected into analgesia (pain scores)
+ 5 mL 0.5% bupivacaine on  gastric lumen) HRQoL (functional
each side of the coeliac take- domains)
off) PROS

CPB: Coeliac plexus block; SR: Cochrane review; EUS: Endoscopic ultrasound; MM: Medical management; NCPB: Neurolytic coeliac plexus block; NSAID: Non-steroidal anti-
inflammatory drugs; PC: Pancreatic cancer; RCT: Randomised controlled trial;, SNB: Splanchnic nerves neurolytic blockade; TS: Thoracic splanchnicectomy; VAS:
Visual Analogue Scale; WHO: World Health Organization.
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1 10.2.4 Clinical evidence profile
The clinical evidence profiles for this review question are presented in Table 81 to Table 86.

Table 81: Summary clinical evidence profile for neurolytic coeliac plexus blockade
versus medical management alone in adults with pancreatic cancer

AW N

Overall Median Median time: 100 DPPO
Survival time: 6.1 5.5 (n.r.) 0.80 (1 study®) moderate?
Follow-up: 6 (n.r.) months (0.50
months months to
1.28

Reduction in The mean 76 PPpOeo
opioid reduction in (2 studies™) low?3
medication: opioid
Opioid use at 2 medication:
weeks opioid use at 2
Follow-up: 2 weeks in the
weeks intervention

groups was

64.52 lower

(99.45 to 29.59

lower)
Reduction in The mean 120 SloISIS)
opioid reduction in (4 studies?*) low3
medication: opioid
Opioid use at 4 medication:
weeks opioid use at 4

weeks in the

intervention

groups was

51.07 lower

(82.71 t0 19.43

lower)
Reduction in The mean 111 PPOeo
opioid reduction in (4 studies?) low®
medication: opioid
Opioid use the medication:
day before to opioid use the
death day before to

death in the

intervention

groups was

48.52 lower

(68.82 to 28.22

lower)
Reduction in The mean 100 PPPHO
opioid reduction in (1 study®) moderate’
medication: opioid
Percentage medication:
change in percentage

ISBN 978-1-4731-2794-4
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analgesic
medications
use and 3
months -
NSAIDs

Reduction in
opioid
medication:
Percentage
change in
analgesic
medications
use and 3
months -
Morphine

Reduction in
opioid
medication:
Percentage
change in
analgesic
medications
use and 3
months -
Oxycodone

Reduction in
opioid
medication:
Absolute
change in
morphine use
at 1 month

ISBN 978-1-4731-2794-4

change in
analgesic
medications
use and 3
months -
nsaids in the
intervention
groups was
54.6 lower
(54.82 to 54.38
lower)

The mean
reduction in
opioid
medication:
percentage
change in
analgesic
medications
use and 3
months -
morphine in
the
intervention
groups was
76.6 lower
(76.8t0 76.4
lower)

The mean
reduction in
opioid
medication:
percentage
change in
analgesic
medications
use and 3
months -
oxycodone in
the
intervention
groups was
68.4 lower
(68.7 to 68.1
lower)

The mean
reduction in
opioid
medication:
absolute
change in
morphine use

208

100
(1 study®)

100
(1 study®)

98
(1 study®)

I IS)

moderate’

I IS)

moderate’

CISISIS)

very low8?
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Reduction in
opioid
medication:
Absolute
change in
morphine use
at 3 months

Pain Relief/
improved
analgesia: Pain
scores at 2
weeks

Pain Relief/
improved
analgesia: Pain
scores at 4
weeks

Pain Relief/
improved
analgesia: Pain
scores at 8
weeks

ISBN 978-1-4731-2794-4

at 1 month in
the
intervention
groups was

1 lower

(48.5 lower to
46.5 higher)

The mean
reduction in
opioid
medication:
absolute
change in
morphine use
at 3 months in
the
intervention
groups was
50 lower
(118.52 lower
to 18.52
higher)

The mean pain
relief/
improved
analgesia: pain
scores at 2
weeks in the
intervention
groups was
0.34 standard
deviations
lower

(1.09 lower to
0.4 higher)

The mean pain
relief/
improved
analgesia: pain
scores at 4
weeks in the
intervention
groups was
0.43 lower
(0.73t00.14
lower)

The mean pain
relief/
improved
analgesia: pain
scores at 8
weeks in the

209

98
(1 study?)

109
(3 studies™)

173
(4 studies'®)

279
(6
studies0.13.15)

CISISIS)

very low8?

GICISIS) SMD -

low212 0.34 (-
1.09 to
0.4)

(CISIGIS)

moderate’#

GICISIS) SMD -

low?®:14 1.09 (-
2.33 to
0.15)
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Patients
reporting
effective pain
management -
2 weeks

Patients
reporting
effective pain
management -
8 weeks

Absolute
Change in Pain
score at 1 and
3 months - 1
Month

Absolute
Change in Pain
score at 1 and
3 months - 3
months

Adverse
effects:
constipation

Adverse
effects:
diarrhoea

316 per
1000

417 per
1000

525 per
1000

33 per
1000

ISBN 978-1-4731-2794-4

intervention
groups was
1.09 standard
deviations
lower

(2.33 lower to
0.15 higher)

357 per 1000
(114 to 704)

554 per 1000
(183 to 875)

The mean
absolute
change in pain
score at 1 and
3 months - 1
month in the
intervention
groups was

1 lower

(1.73 t0 0.27
lower)

The mean
absolute
change in pain
score at 1 and
3 months - 3
months in the
intervention
groups was
2.3 lower
(3.09 to 1.51
lower)

199 per 1000
(131 to 310)

108 per 1000
(32 to 371)

RR
1.13
(0.43
to
2.97)

RR
1.33
(0.55
to
3.24)

RR
0.38
(0.25
to
0.59)

RR
3.25
(0.95
to
11.13)
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33
(1 study’®)

21
(1 study’®)

98
(1 study?)

98
(1 study?)

161
(6 studies??)

121
(4 studies22)

SISISIS)
very
low16.17.18

SISISIS)
very
low16.17.18

SDDO
moderate’®

SPISPISIS)

moderate®

I IS)

moderate?'

L ISIS)

[ow23.24
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QOL scores at
1 month -
Appetite

QOL scores at
1 month -
Sleep

QOL scores at
1 month -
communication

QOL scores at
3 months -
Appetite

QOL scores at
3 months -
Sleep

QOL scores at
3 months -
Communication

The mean
QOL scores at
1 month -
appetite in the
intervention
groups was
0.3 higher
(0.57 lower to
1.17 higher)

The mean
QOL scores at
1 month -
sleep in the
intervention
groups was
0.5 higher
(0.55 lower to
1.55 higher)

The mean
QOL scores at
1 month -
communication
in the
intervention
groups was

1.1 lower
(2.27 lower to
0.07 higher)

The mean
QOL scores at
3 months -
appetite in the
intervention
groups was
0.3 lower
(1.48 lower to
0.88 higher)

The mean
QOL scores at
3 months -
sleep in the
intervention
groups was
0.2 higher

(1 lowerto 1.4
higher)

The mean
QOL scores at
3 months -
communication
in the

ISBN 978-1-4731-2794-4
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(1 study?®)

56
(1 study?s)

56
(1 study?s)

56
(1 study?s)

56
(1 study?s)

56
(1 study?s)

S SISIS)

very
low18:26

S SISIS)

very
low18:26

SIS ISIS)

[ow24.26

CISISIS)

very
low18.25

CISISIS)

very
Iow18,26

S SISIS)

very
Iow18,26
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QOL scores at
3 months -
Physical
function

QOL scores at
3 months -
Role function

QOL scores at
3 months -
Emotional
function

QOL scores at
3 months -
Cognitive
function

QOL scores at
3 months -
Social function

ISBN 978-1-4731-2794-4

intervention
groups was
0.4 higher
(0.65 lower to
1.45 higher)

The mean
QOL scores at
3 months -
physical
function in the
intervention
groups was
11.6 higher
(8.26 to 14.94
higher)

The mean
QOL scores at
3 months - role
function in the
intervention
groups was
1.6 higher
(1.77 lower to
4.97 higher)

The mean
QOL scores at
3 months -
emotional
function in the
intervention
groups was

18 higher
(14.53 to 21.47
higher)

The mean
QOL scores at
3 months -
cognitive
function in the
intervention
groups was
2.9 higher
(3.76 lower to
9.56 higher)

The mean
QOL scores at
3 months -
social function
in the
intervention
groups was

212

100
(1 study®)

100
(1 study®)

100
(1 study®)

100
(1 study®)

100
(1 study®)

SPISPISIS)

moderate’

CISISIS)

very low’18

I IS)

moderate’

CISISIS)

very low?:18

S SISIS)

very low’18
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QOL scores -
Digestive
Disease
questionnaire-
15: 1 month

QOL scores -
Digestive
Disease
questionnaire-
15: 3 months

QOL scores —
Global quality
at 3 months

QOL scores —
Symptom at 3
months -
Fatigue

QOL scores —
Symptom at 3
months -

ISBN 978-1-4731-2794-4

1 higher
(3.57 lower to
5.57 higher)

The mean
QOL scores -
digestive
disease
questionnaire-
15: 1 month in
the
intervention
groups was

8 higher

(0.07 to 15.93
higher)27

The mean
QOL scores -
digestive
disease
questionnaire-
15: 3 months
in the
intervention
groups was

1 higher
(9.73 lower to
11.73
higher)27

The mean
QOL scores —
global quality
at 3 months in
the
intervention
groups was
14.3 higher
(14.1t0 14.5
higher)28
The mean
QOL scores —
symptom at 3
months -
fatigue in the
intervention
groups was
16.7 higher
(11.97 to 21.43
higher)28
The mean
QOL scores —
symptom at 3

213

98

(1 study?)

98

(1 study?)

100
(1 study®)

100
(1 study®)

100
(1 study®)

SIS ISIS)

low®24

CLCISIS)

low?8:24

SIS ISIS)

low?

SIS ISIS)

low?

CISISIS)

very low’18
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Nausea/vomltm
g

QOL scores —
Symptom at 3
months - Pain

QOL scores —
Symptom at 3
months -
Dyspnea

QOL scores —
Symptom at 3
months -
Insomnia

QOL scores —
Symptom at 3
months -
Appetite loss

QOL scores —
Symptom at 3

ISBN 978-1-4731-2794-4

months -
nausea/vomitin
g in the
intervention
groups was
1.6 higher
(2.59 lower to
5.79 higher)28

The mean
QOL scores —
symptom at 3
months - pain
in the
intervention
groups was
33.9 lower
(38.64 to 29.16
lower)28

The mean
QOL scores —
symptom at 3
months -
dyspnea in the
intervention
groups was
0.3 higher
(7.15 lower to
7.75 higher)28

The mean
QOL scores —
symptom at 3
months -
insomnia in the
intervention
groups was
40.9 lower
(46.6 to 35.2
lower)28

The mean
QOL scores —
symptom at 3
months -
appetite loss in
the
intervention
groups was
28.8 lower
(35.28 t0 22.32
lower)28

The mean
QOL scores —

214

100
(1 study®)

100
(1 study®)

100
(1 study®)

100
(1 study®)

100
(1 study®)

L ICIS)

low?

CISISIS)

very low?:18

SISISIS)

very low?:18

SIS ISIS)

low?

CISISIS)

very low’18
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months - symptom at 3

Constipation months -
constipation in
the
intervention
groups was
1.2 higher
(7.12 lower to
9.52 higher)28

QOL scores — The mean 100 DOOO
Symptom at 3 QOL scores — (1 study®) very low’18
months - symptom at 3
Financial months -
difficulties financial

difficulties in

the

intervention

groups was

1.1 lower

(3.03 lower to
0.83 higher)28

QOL scores — The mean 100 OO
Symptom 3 QOL scores — (1 study®) very low?:18
months - symptom 3
Diarrhoea months -

diarrhoea in

the

intervention

groups was

0.7 lower

(2.12 lower to

0.72 higher)28

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% CI).

ClI: Confidence interval; RR: Risk ratio;

1 Mercadante et al. 1993 and Zhang et al. 2010

2 Evidence was downgraded by 1 due to unclear selection bias in all studies and potential risk of performance
bias (no blinding of outcome assessors) in Mercadante et al. 1993

3 Serious inconsistency: 12=80%

4 Mercadante et al, 1993; Kawamata et al, 1996; Polati et al. 1998; Zhang et al. 2008

5 Evidence was downgraded by 1 due to potential risk of performance bias (no blinding of outcome assessors)
in 2 studies (Mercadante et al,1993; Kawamata et al,1996) and potential selection bias in all studies

6 Gao et al. 2014

7 The quality of the evidence was downgraded because of the uncertain risk of selection and potential risk of
performance bias (no blinding of outcome assessors)

8 The quality of the evidence was downgraded due to potential risk of contamination bias: 2 patients from the
control group received open-label CPN at 43 and 52 days

9 The quality of the evidence was further downgraded from moderate to low due to imprecision in the effect
size estimates (95%CI crossed two default MIDs)

10 Wyse et al. 2011

11 Jonshon 2009; Mercadante et al. 1993; Zhang et al. 2008.

ISBN 978-1-4731-2794-4
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12 Serious inconsistency: 12=71%

13 Kamawata et al. 1996, Wong 1994; Mercadante et al. 1993; Zhang et al. 2008.

14 The quality of the evidence was downgraded from high to moderate because of the unclear risk of selection
bias in two studies (Mercadante et al. 1993; and Zhang et al. 2008) and potential risk of performance bias
(Kamawata et al. 1996; Mercadante et al. 1993)

15 Johnson et al. 2009

16 The quality of the evidence was downgraded from high to moderate because of the potential risk of
performance bias (no blinding of outcome assessors) and unclear risk of attrition bias

17 The quality of the evidence was further downgraded from moderate to low due to indirectness in Johnson et
al. 2009 (the cohort included 65 patients (only 58 with PC)

18 Evidence was downgraded by 2 due to very serious imprecision as 95%CI crossed two default MIDs

19 The quality of the evidence was downgraded due to potential risk of contamination bias: 2 patients from the
control group received open-label CPN at 43 and 52 days

20 Kawamata et al. 1996; Lillimoe 1993; Mercadante et al. 1993; Polati et al. 1998, Wong et al. 2004; Zhang
etal. 2008

21 Evidence was downgraded by 1 due to performance bias: no blinding of outcome assessors in 2 studies
(Mercadante et al. 1993; Kawamata et al. 1996) and unclear selection bias in 5 studies (Lillemoe et al. 1993;
Mercadante et al. 1993; Polati et al. 1998; Kawamata et al. 1996; Zhang et al. 2008)

22 Kawamata et al. 1996; Mercadante et al. 1993; Polati et al. 1998; Zhang et al. 2008

23 Evidence was downgraded by 1 due to performance bias: no blinding of outcome assessors in 2 studies
(Mercadante et al. 1993; Kawamata et al. 1996) and unclear selection bias in all studies (Mercadante et al.
1993; Polati et al. 1998; Kawamata et al. 1996, Zhang et al. 2008)

24 The committee decided to consider all survival outcomes that were statistically significant, regardless of
whether the 95% confidence interval crossed the default MIDs. This outcome was therefore downgraded for
imprecision by one level as it was not statistically significant.

25 Zhang et al. 2008

26 The quality of the evidence was downgraded from high to moderate because of the potential risk of attrition
bias and unclear risk of selection bias

27 The QOL scores were collected by means of the Digestive Disease questionnaire-15

28 The QOL scores were collected by means of the questionnaire “Changes in function and symptom scores
on European Organization for Research and Treatment of Cancer QLQ-C30”

Table 82: Summary clinical evidence profile for early NCPB versus late NCPB in adults
with pancreatic cancer

23

Reduction in The mean reduction PPPHO
opioid in opioid medication: (1 study')  moderate?
medication: Oral oral morphine use at
morphine use at 16 weeks in the
16 weeks intervention groups

was

55.82 higher

(40.91 t0 70.73

higher)
Reduction in The mean reduction 22 PPPHO
opioid in opioid medication: (1 study')  moderate?

medication: Oral
morphine use at
24 weeks

ISBN 978-1-4731-2794-4

oral morphine use at
24 weeks in the
intervention groups
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Reduction in
opioid
medication: Oral
Tramadol
Hydrochloride
use at 16 weeks

Reduction in
opioid
medication: Oral
Tramadol
Hydrochloride
use at 24 weeks

Pain Relief/
improved
analgesia: Pain
scores at 16
weeks

Pain Relief/
improved
analgesia: Pain
scores at 24
weeks

Adverse effects: 33 per
nausea 1000
Adverse effects: 267 per
constipation 1000
Adverse effects: 33 per
pluritus 1000

ISBN 978-1-4731-2794-4

was

62.41 higher

(46.07 to 78.75
higher)

The mean reduction
in opioid medication:
oral tramadol
hydrochloride use at
16 weeks in the
intervention groups
was

209.68 higher
(143.2 to 276.16
higher)

The mean reduction
in opioid medication:
oral tramadol
hydrochloride use at
24 weeks in the
intervention groups
was

160 higher

(1.9 to 318.1 higher)

The mean pain
relief/ improved
analgesia: pain
scores at 16 weeks
in the intervention
groups was

21.3 higher

(18.88 t0 23.72
higher)5

The mean pain
relief/ improved
analgesia: pain
scores at 24 weeks
in the intervention

groups was

26 higher

(22.34 to 29.66

higher)5

333 per 1000 RR 10

(45 to 1000) (1.36
to
73.33)

533 per 1000 RR 2

(269 to 1000) (1.01
to
3.95)

100 per 1000 RR 3

(11 to 908) (0.33

217

21
(1 study?)

12
(1 study")

60
(1 study")

60
(1 study")

60
(1 study?)

60
(1 study")

60
(1 study")

SDDO
moderate?

SIS ISIS)

low24

CIIS)

moderate?

I IS)

moderate?

SLPISIS)

low2:6

SLPISIS)

low24

SISISIS)

very low?3
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to
27.23)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio;

1Amretal. 2013

2 The quality of the evidence was downgraded from high to moderate due to potential indirectness (as the
randomised trial was conducted in Egypt and the outcomes may not be transferrable to the UK settings)

3 Evidence was downgraded by 2 due to very serious imprecision as 95%CI crossed two default MIDs

4 Evidence was downgraded by 1 due to serious imprecision as 95%CI crossed 1 default MID

5 Pain relief was assessed using the visual analogue scale (VAS) pain score

6 The low sample size doesn't allow for precision in the effect estimates

Table 83: Summary clinical evidence profile for NCPB plus medical management
versus thoracic splanchnicectomy plus medical management in adults with pancreatic
cancer

Pain Relief/ The mean pain 28 SIS]S)
improved relief/ improved (1study?) ©
analgesia: analgesia: pain very
Pain scores scores at 2 low34:5
at 2 weeks weeks in the

intervention

groups was

0.16 higher

(1.31 lower to
1.63 higher)1

Pain Relief/ The mean pain 18 SIS]S)
improved relief/ improved (1study?) ©
analgesia: analgesia: pain very
Pain scores scores at 8 low34:5
at 8 weeks weeks in the

intervention

groups was

1.02 lower

(2.95 lower to
0.91 higher)1

Patients 286 per 1000 357 per 1000 RR 28 SICIC)
reporting (100 to 731) 1.25 (1study?) ©
effective pain (0.35 very
management to low345
at 2 weeks 2.56)8

ISBN 978-1-4731-2794-4
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Patients 364 per 1000 556 per 1000 CISIS)
reporting (171 to 884) 1.53 (1 study?) ©
effective pain (0.47 very
management to low3:45
at 2 months 2.43)8

WN =

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; RR: Risk ratio;

1 Pain scores were assessed using a 4-point Likert scale

2 Jonshon et al. 2009

3 The quality of the evidence was downgraded from high to moderate because of the potential risk of
performance bias (no blinding of outcome assessors) and unclear risk of attrition bias

4 The quality of the evidence was further downgraded from moderate to low due to indirectness in the study
population (the cohort included 65 patients (only 58 with PC)

5 Evidence was downgraded by 2 due to very serious imprecision as 95%CI crossed two default MIDs

6 Patients reporting effective pain relief was assessed as one or more of the following: (i) a Brief Pain Inventory
(BPI) ‘worst’ pain rated over the last week as 0-4 (none or mild), (ii) a reduction of >50% between the mean of
the three BPI items (‘worst’, least’ and ‘average’) obtained at the baseline assessment and that obtained at the
2-month assessment, (iii) a decrease from baseline to 2 months of at least 2 points in the response to the
question ‘During the past week, have you had pain?’.

Table 84: Summary clinical evidence profile for thoracic splanchnicectomy plus
medical management versus medical management alone in adults with pancreatic
cancer

Pain Relief/ The mean pain relief/ 33 SISISIS)
improved improved analgesia: (1 study')  very
analgesia: Pain pain scores at 2 and 8 low23:4
scores at 2 and weeks - pain scores at
8 weeks - Pain 2 weeks in the
scores at 2 intervention groups
weeks was

0.3 lower

(1.81 lower to 1.21

higher)
Pain Relief/ The mean pain relief/ 22 SISISIS)
improved improved analgesia: (1 study')  very
analgesia: Pain pain scores at 2 and 8 low23:4

scores at 2 and
8 weeks - Pain

weeks - pain scores at
8 weeks in the

ISBN 978-1-4731-2794-4
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2 injections in adults with pancreatic cancer

scores at 8 intervention groups
weeks was

0.52 lower

(2.11 lower to 1.07

higher)
Patients 316 per 287 per 1000 RR 33 GISISIC)
reporting 1000 (82 to 644) 0.91 (1 study')  very
effective pain (0.26 low23:4
management at to
2 and 8 weeks - 2.04)5
At 2 months
Patients 417 per 362 per 1000 RR 23 CISISIS)
reporting 1000 (96 to 754) 0.87 (1 study')  very
effective pain (0.23 low23:4
management at to
2 and 8 weeks - 1.81)5
At 8 months

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; RR: Risk ratio;

1 Johnson et al. 2009

2 The quality of the evidence was downgraded from high to moderate because of the potential risk of
performance bias (no blinding of outcome assessors) and unclear risk of attrition bias

3 The quality of the evidence was further downgraded from moderate to low due to indirectness in study
population (the cohort included 65 patients (only 58 with PC)

4 Evidence was downgraded by 2 due to very serious imprecision as 95%CI crossed two default MIDs

5 Patients reporting effective pain relief was assessed as one or more of the following: (i) a Brief Pain Inventory
(BPI) ‘worst’ pain rated over the last week as 0-4 (none or mild), (ii) a reduction of >50% between the mean of
the three BPI items (‘worst’, least’ and ‘average’) obtained at the baseline assessment and that obtained at the
2-month assessment, (iij) a decrease from baseline to 2 months of at least 2 points in the response to the
question ‘During the past week, have you had pain?’.

Table 85: Summary clinical evidence profile for EUS-guided NCPB - 1 injection versus

Reduction in 333 per 310 per 1000 RR 50 SICICIS)
pain 1000 (120 to 600) 0.93 (1 study") very low?3
medication (0.36 to

1.8)
Patients with 810 per 688 per 1000 RR 50 SICICIS)
pain relief 1000 (372 to 890) 0.85 (1 study?) very low?3

ISBN 978-1-4731-2794-4
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(0.46 to

1.1)
Patients 619 per 687 per 1000 RR 50 SICICIS)
reporting a 1000 (409 to 879) 1.11 (1 study) very low?3
block effective (0.66 to
(subjective) 1.42)
Patient with a 95 per 69 per 1000 RR 50 SICICSIS)
complete pain 1000 (10 to 365) 0.72 (1 study?) very low?23
relief (0.1 to

3.83)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio;

1 LeBlanc et al. 2013

2 The quality of the evidence was downgraded from high to moderate because of the unclear risk of attrition
bias (insufficient reporting of attritions/exclusions), the unclear risk of performance bias (no details given on
blinding of outcome assessors) and the high risk of selective reporting bias (All outcomes of interest [Pain
score and analgesic use overtime] are reported completely, but no details about the time frame of the outcome
measurement)

3 Evidence was downgraded by 2 due to very serious imprecision as 95%CI crossed two default MIDs

Table 86: Summary clinical evidence profile for NCPB versus splanchnic neurolytic
blockade in adults with pancreatic cancer

Reduction in See comment CICICIS)
opioid comment estlmable1 (1 study?) very
medication: low345
total daily

codeine

consumption

Pain Relief/ See See comment  Not 39 CISISIS)
improved comment estimable® (1 study?) very
analgesia: Pain low3:45

scores (VAS)
*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes.

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% ClI).

ClI: Confidence interval; RR: Risk ratio;

1 Data are reported as medians (mg - COD consumption) and p values overtime: "There are significant
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lllustrative comparative No of Quality

risks* (95% Cl) Relative  Participant of the

Assumed Correspondin effect s evidence Commen
Outcomes risk g risk (95% Cl)  (studies) (GRADE) ts

Splanchni NCPB

c nerve

blocks

differences between two groups at 2nd (4 weeks), 4th (8 weeks), and 5th (10 weeks) controls (respectively;
p=0.041, p=0.021, p=0.028). **There are highly significant differences between two groups at 1st (2 weeks),
3rd (6 weeks), controls (respectively; p=0.003, p=0.005)"

2 Ozyalgin et al. 2004

3 The quality of the evidence was downgraded from high to moderate because of the unclear risk of attrition
bias (insufficient reporting of attritions/exclusions) and the high risk of selective reporting bias (all outcomes of
interest [Pain score, analgesic use overtime and survival rates] are reported incompletely)

4 The quality of the evidence was downgraded from moderate to low due to potential indirectness (as the
randomised trial was conducted in Turkey and the outcomes may not be transferrable to the UK settings)

5 The quality of evidence was further downgraded from low to very low due to imprecision in the effect
estimates (not possible to estimate how precise the effect estimates: no information regarding uncertainty of
the estimates reported)

6 Data reported as medians (VAS scores) and p values overtime: "*There are significant differences between
two groups at 2nd (4 weeks), 4th (8 weeks), and 5th (10 weeks) controls (respectively; p=0.041, p=0.021,
p=0.028). **There are highly significant differences between two groups at 1st (2 weeks), 3rd (6 weeks),
controls (respectively; p=0.003, p=0.005)"

Economic evidence

A literature review of published cost effectiveness analyses did not identify any relevant
studies for this topic. Although there were potential implications for resource use associated
with making recommendations in this area, other topics in the guideline were agreed as a
higher economic priority. Consequently, bespoke economic modelling was not done for this
topic.

Evidence Statements

NCPB versus medical management alone
Reduction in medication use

Low quality evidence from a meta-analysis of 2 RCTs (n=76) showed a clinically important
difference favouring NCPB on opioid usage (in mg/day oral morphine) compared to medical
management (analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and
morphine) at 2 weeks follow-up in adults with pancreatic cancer: MD -64.52 (95% CI 99.45 to
-29.59).

Low quality evidence from a meta-analysis of 4 RCTs (n=120) showed a clinically important
difference favouring NCPB on opioid usage (in mg/day oral morphine) compared to medical
management (analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and
morphine) at 4 weeks follow-up in adults with pancreatic cancer: MD -51.07 (95% CI -82.71
to -19.43).

Moderate quality evidence from a meta-analysis of 4 RCTs (n=111) showed a clinically
important difference favouring NCPB on opioid usage (in mg/day oral morphine) compared to
medical management (analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and
morphine) until the day before death in adults with pancreatic cancer: MD -48.52 (95% CI -
68.82 to -28.22).

Moderate quality evidence from 1 RCT (n=100) showed a clinically important difference
favouring NCPB on change [percentage] in analgesic medications usage (NSAIDs,
morphine, and oxycodone) compared to medical management (analgesic therapy: non-
steroid anti-inflammatory drugs [NSAIDs] and morphine) at 3 months follow-up in adults with
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pancreatic cancer: NSAIDs: MD -54.60 (95% CI -54.82 to -54.38); morphine: MD -76.60
(95% CI -76.80 to -76.40); and oxycodone: MD -68.40 (95% CI -68.70 to -68.10).

Very low quality evidence from 1 RCT (n=98) showed no clinically important difference
between NCPB and medical management (analgesic therapy: non-steroid anti-inflammatory
drugs [NSAIDs] and morphine) on morphine consumption at 1 month (MD -1.00 [95% CI -
48.50 to 46.50]) and 3 months (MD -50.00 [95% CI -118.52 to 18.52]) follow-up in adults with
pancreatic cancer, where MD less than 0 favours the NCPB arm.

Pain relief/improved analgesia

Low quality evidence from a meta-analysis of 3 RCTs (n=109) showed no clinically important
difference between NCPB and medical management (analgesic therapy: non-steroid anti-
inflammatory drugs [NSAIDs] and morphine) on pain scores at 2 weeks follow-up in adults
with pancreatic cancer: SMD -0.34 (95% CI -1.09 to 0.40), where SMD less than 0 favours
the NCPB arm.

Moderate quality evidence from a meta-analysis of 4 RCTs (n=174) showed a clinically
important difference favouring NCPB on VAS pain scores compared to medical management
(analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and morphine) at 4 weeks
follow-up in adults with pancreatic cancer: MD -0.43 (95% CI -0.73 to -0.14).

Low quality evidence from a meta-analysis of 6 RCTs (n=279) showed no clinically important
difference between NCPB and medical management (analgesic therapy: non-steroid anti-
inflammatory drugs [NSAIDs] and morphine) on pain scores at 8 weeks follow-up in adults
with pancreatic cancer: SMD -1.09 (95% CI -2.33 to 0.15), where SMD less than 0 favours
the NCPB arm.

Very low quality evidence from 1 RCT (n=33) showed no clinically important difference
between NCPB and medical management (analgesic therapy: non-steroid anti-inflammatory
drugs [NSAIDs] and morphine) in the number of people reporting “effective pain relief’ at 2
weeks (RR 1.13 [95% CI 0.43 to 2.97]) and 2 months (RR 1.33 [95% CI 0.55 to 3.24]) follow-
up in adults with pancreatic cancer, where RR less than 1 favours the NCPB arm.

Moderate quality evidence from 1 RCT (n=98) showed a clinically important difference
favouring NCPB on VAS pain scores (absolute change) compared to medical management
(analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and morphine) at 1 month
(MD -1.00 [95% CI -1.73 to -0.27]) and 3 months (MD -2.30 [95% CI -3.09 to -1.51]) follow-up
in adults with pancreatic cancer.

Duration of effect/ duration of relief
No evidence was identified to inform this outcome.
Adverse events

Moderate quality evidence from a meta-analysis of 6 RCTs (n=161) showed a clinically
important difference favouring NCPB on constipation-related adverse effects compared to
medical management (analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and
morphine) in adults with pancreatic cancer: RR 0.38 (95% CI 0.25-0.59)

Low quality evidence from a meta-analysis of 4 RCTs (n=121) showed no clinically important
difference between NCPB and medical management (analgesic therapy: non-steroid anti-
inflammatory drugs [NSAIDs] and morphine) on diarrhoea-related adverse effects in adults
with pancreatic cancer: RR 3.25 (95% CI 0.95 to 11.13), where RR less than 1 favours the
NCPB arm.

Health related quality of life (functional domains)
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Low and very low quality evidence from 1 RCT (n=56) showed no clinically important
difference between NCPB and medical management (analgesic therapy: non-steroid anti-
inflammatory drugs [NSAIDs] and morphine) in QOL scores (as interference with appetite,
sleep, and communication) at 1 month and 3 months follow-up in adults with pancreatic
cancer.

Moderate quality evidence from 1 RCT (n=100) showed a clinically important difference
favouring NCPB on QOL scores (including physical and emotional functions) compared to
medical management (analgesic therapy: non-steroid anti-inflammatory drugs [NSAIDs] and
morphine) at 3 months follow-up in adults with pancreatic cancer: physical function: MD
11.60 (95% CI 8.26 to 14.94); emotional function: RR = 18.00 (95% CI 14.53 to 21.47). The
same trial showed no clinically important difference between NCPB and medical
management on QOL scores, regarding role (MD 1.60 [95% CI 1.77 to 4.97]), cognitive (MD
2.90 [95% CI -3.76 to 9.56]) and social functions (MD 1.00 [95% CI -3.57 to 5.57]) in adults
with pancreatic cancer, where MD higher than 0 favours the NCPB arm.

Moderate quality evidence from 1 RCT (n=98) showed no clinically important difference
between NCPB and medical management (analgesic therapy: non-steroid anti-inflammatory
drugs [NSAIDs] and morphine) in QOL scores (percentage change measured using the
Digestive Disease questionnaire-15) between patients treated with NCPB and those treated
with standard analgesic care at 1 month (MD 8.00 [95% CI 0.07 to 15.93]) or 3 months (MD
1.00 [95% CI -9.73 to 11.73]) follow-up in adults with pancreatic cancer, where MD higher
than O favours the NCPB arm.

Low quality evidence from 1 RCT (n=100) showed a clinically important difference favouring
NCPB on global QOL scores compared to medical management (analgesic therapy: non-
steroid anti-inflammatory drugs [NSAIDs] and morphine) at 3 month follow-up in adults with
pancreatic cancer: MD 14.30 (95% CI 14.10 to 14.50).

Very low quality evidence from 1 RCT (n=100) showed:

¢ a clinically important difference favouring NCPB on QOL scores (including self-assessed
scores for pain (MD -33.90 [95% CI -38.64 to -29.16]), insomnia (MD -40.90 [95% CI -
46.60 to —35.20]) and appetite loss symptoms (MD -28.80 [95% CI -35.28 to -22.32])
compared to medical management (analgesic therapy: non-steroid anti-inflammatory
drugs [NSAIDs] and morphine) at 3 month follow-up in adults with pancreatic cancer.

¢ a clinically important difference favouring medical management (analgesic therapy: non-
steroid anti-inflammatory drugs [NSAIDs] and morphine) on QOL scores (including fatigue
symptoms) compared to NCPB at 3 month follow-up in adults with pancreatic cancer: MD
16.70 (95% CI 11.97 to 21.43)

¢ no clinically important difference between NCPB and medical management in QOL
scores, regarding the following symptoms nausea/vomiting: MD 1.6 (95% CI1 -2.59 to
5.79); dyspnoea MD 0.3 (95% CI -7.15 to 7.75); constipation MD 1.2 (95% CI -7.12 to
9.52); financial difficulties -1.1 (95% CI -3.03 to 0.83) and diarrhoea MD -0.70 (95% CI -
2.12t0 0.72), where MD less than 0 favours the NCPB arm.

Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
Overall survival

Moderate quality evidence from 1 RCT (n=100) showed no clinically important difference
between neurolytic coeliac plexus blockade (NCPB) and medical management (analgesic
therapy: non-steroid anti-inflammatory drugs [NSAIDs] and morphine) on overall survival in
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adults with pancreatic cancer: HR=0.80 (95% CI 0.50 to 1.28), where HR less than 1 favours
the NCPB arm.

Early NCPB versus late NCPB
Reduction in opioid medication

Moderate quality evidence from 1 RCT (n=23) showed a clinically important difference
favouring late NCPB [analgesics were given first to control pain and the NCPB was
performed only when the patients reported a VAS score <40] on oral morphine sulphate
consumption compared to early NCPB [the NCPB was performed first and then the analgesic
therapy] in adults with pancreatic cancer at 16 weeks (MD 55.82 [95% CI 40.91 to 70.73))
and 24 weeks (MD 62.41 [95% CI 46.07 to 78.75]) follow-up.

Moderate to low quality evidence from 1 RCT (n=21) showed a clinically important difference
favouring late NCPB [analgesics were given first to control pain and the NCPB was
performed only when the patients reported a VAS score <40] on oral tramadol consumption
compared to early NCPB [the NCPB was performed first and then the analgesic therapy] in
adults with pancreatic cancer at 16 weeks follow-up: MD 209.68 (95% CIl 143.20 to 276.16).
The same trial showed no clinically important difference between late and early NCPB on
oral tramadol consumption at 24 weeks follow-up: MD 160.00 (95% CI 1.90 to 318.10),
where MD less than 0 favours the early NCPB arm.

Pain relief/ improved analgesia

Moderate quality evidence from 1 RCT (n=60) showed a clinically important difference
favouring late NCPB [analgesics were given first to control pain and the NCPB was
performed only when the patients reported a VAS score <40] in pain scores compared to
early NCPB [the NCPB was performed first and then the analgesic therapy] in adults with
pancreatic cancer both at 16 weeks (MD 21.30 [95% CI 18.88 to 23.72]) and 24 weeks (MD
26.00 [95% CI 22.34 to 29.36]) follow-up.

Duration of effect/ duration of relief
No evidence was identified to inform this outcome.
Adverse Events

Moderate quality evidence from 1 RCT (n=60) showed a clinically important difference
favouring late NCPB [analgesics were given first to control pain and the NCPB was
performed only when the patients reported a VAS score <40] on opioid adverse effects
(nausea) compared to early NCPB [the NCPB was performed first and then the analgesic
therapy] in adults with pancreatic cancer: RR 10.00 (95% CI 1.36 to 73.33).

The same RCT showed no clinically important difference between late and early NCPB on
opioid adverse effects (including constipation (RR 2.00 [95% CI 1.01 to 3.95]) and pluritus
(RR 3.00 [95% CI 0.33 to 27.3]) in adults with pancreatic cancer, where RR less than 1
favours the early NCPB arm.

Health related quality of life (functional domains)
No evidence was identified to inform this outcome.
Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
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Overall survival

No evidence was identified to inform this outcome.

NCPB plus medical management versus thoracic splanchnicectomy plus medical
management

Reduction in opioid medication
No evidence was identified to inform this outcome.
Pain Relief/ improved analgesia

Very low quality evidence from a multicentre RCT (n=28) showed no clinically important
difference between NCPB + medical management and thoracoscopic splanchnicectomy +
medical management on pain scores at 2 weeks (MD 0.16 [95% CI -1.31 to 1.63]) and 2
months (MD -1.02 [95% CI -2.95 to 0.91]) follow-up in adults with pancreatic cancer, where
MD less than 0 favours the NCPB + medical management arm.

Very low quality evidence from a multicentre RCT (n=28) showed no clinically important
difference between NCPB + medical management and thoracoscopic splanchnicectomy +
medical management on the number of people reporting “effective pain relief” at 2 weeks
(RR 1.25[95% CI 0.42 to 3.70]) and 2 months (RR 1.53 [95% CI 0.58 to 4.05]) follow-up in
adults with pancreatic cancer, where RR less than 1 favours the NCPB + medical
management arm.

Duration of effect/ duration of relief

No evidence was identified to inform this outcome.
Adverse events

No evidence was identified to inform this outcome.
Health related quality of life (functional domains)
No evidence was identified to inform this outcome.
Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
Overall survival

No evidence was identified to inform this outcome.

Thoracic splanchnicectomy plus medical management versus medical management
alone

Reduction in opioid medication
No evidence was identified to inform this outcome.
Pain Relief/ improved analgesia

Low quality evidence from 1 RCT (n=33) showed no clinically important difference between
thoracic splanchnicectomy + medical management and medical management alone on pain
scores at 2 weeks (n=33) (MD -0.30 [95% CI -1.81 to 1.21]) and 2 months (n=22) (MD -0.52
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[95% CI -2.11 to 1.07]) follow-up in adults with pancreatic cancer, where MD less than O
favours the thoracic splanchnicectomy + medical management arm.

Very low quality evidence from 1 RCT (n=33) showed no clinically important difference
between thoracic splanchnicectomy + medical management and medical management alone
on the number of people reporting “effective pain relief” at 2 weeks (RR 0.90 [95% CI 0.31 to
2.61]) and 2 months (RR 0.87 [95% CI 0.31 to 2.44]) follow-up in adults with pancreatic
cancer, where RR less than 1 favours the thoracic splanchnicectomy + medical management
arm.

Duration of effect/ duration of relief

No evidence was identified to inform this outcome.
Adverse Events

No evidence was identified to inform this outcome.
Health related quality of life (functional domains)
No evidence was identified to inform this outcome.
Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
Overall survival

No evidence was identified to inform this outcome.

EUS- guided NCPB: 1 injection versus EUS- guided NCPB: 2 injections
Reduction in opioid medication

Very low quality evidence from 1 RCT (n=50) showed no clinically important difference
between EUS-guided NCPB performed with 1 or 2 injections on the usage of pain medication
in adults with pancreatic cancer: RR 0.93 (95% CI 0.41-2.10), where RR less 1 favours the 1
injection arm.

Pain Relief/ improved analgesia

Very low quality evidence from 1 RCT (n=50) showed no clinically important difference
between EUS-guided NCPB performed with 1 or 2 injections on pain relief in adults with
pancreatic cancer: RR 0.85 (95% CIl 0.62-1.17), where RR less 1 favours the 1 injection arm.

Very low quality evidence from 1 RCT (n=50) showed no clinically important difference
between EUS-guided NCPB performed with 1 or 2 injections on the number of people
reporting complete pain relief in adults with pancreatic cancer: RR 0.72 (95% CI 0.11-4.74),
where RR less 1 favours the 1 injection arm.

Very low quality evidence from 1 RCT (n=50) showed no clinically important difference
between EUS-guided NCPB performed with 1 or 2 injections on the number of people
reporting an effective block in adults with pancreatic cancer: RR 1.11 (95% CI 0.74-1.69),
where RR less 1 favours the 1 injection arm.

Duration of effect/ duration of relief

No evidence was identified to inform this outcome.
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Adverse Events

No evidence was identified to inform this outcome.
Health related quality of life (functional domains)
No evidence was identified to inform this outcome.
Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
Overall survival

No evidence was identified to inform this outcome.

NCPB versus splanchnic nerve blocks
Reduction in opioid medication

Very low quality evidence from 1 RCT (n=39) suggests clinically important differences
favouring splanchnic nerve blocks on total daily codeine consumption compared to NPCB at
2,4, 6, 8, and 10 weeks follow-up in adults with pancreatic cancer [Relative effect not
estimable].

Pain Relief/ improved analgesia

Very low quality evidence from 1 RCT (n=39) showed a clinically important difference
favouring splanchnic nerve blocks on VAS pain scores when compared to those treated with
NPCB at 2, 4, 6, 8, 10 and 12 weeks follow-up in adults with pancreatic cancer [Relative
effect not estimable].

Duration of effect/ duration of relief

No evidence was identified to inform this outcome.
Adverse Events

No evidence was identified to inform this outcome.
Health related quality of life (functional domains)
No evidence was identified to inform this outcome.
Patient experience

No evidence was identified to inform this outcome.
PROMS

No evidence was identified to inform this outcome.
Overall survival

No evidence was identified to inform this outcome.
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Recommendations

26. Consider EUS-guided or image-guided percutaneous neurolytic coeliac plexus
block to manage pain for people with pancreatic cancer who:

¢ have uncontrolled pancreatic pain or
e are experiencing unacceptable opioid adverse effects or
e are receiving escalating doses of analgesics.

27. Do not offer thoracic splanchnicectomy to people with pancreatic cancer.
Evidence to recommendations

Relative value placed on the outcomes considered

Reduction in opioid medication, pain relief or improved analgesia, duration of effect, adverse
events, overall survival, health-related quality of life, patient experience and PROMS were
considered the critical outcomes for this question.

Patient experience was not reported for any comparisons of interest. Health related quality of
life and PROMs were only reported for the comparison of neurolytic coeliac plexus blockade
(NCPB) against medical management alone. Duration of effect or duration of relief was
reported for the comparison of endoscopic ultrasound (EUS)-guided NCPB with one injection
against EUS-guided NCPB with 2 injections. Adverse events were only reported for the
comparison of neurolytic coeliac plexus blockade (NCPB) against medical management
alone and for early versus late NCPB. Reduction in opioid medication, pain relief and overall
survival were reported for the majority of the included comparisons.

The committee noted that as most patients were in the palliative setting, overall survival was
not a useful outcome on which to base recommendations.

Quality of evidence

The quality of the evidence was assessed by GRADE, the Cochrane risk of bias checklist for
individual studies and the AMSTAR (A Measurement Tool to Assess Systematic Reviews)
checklist was used to assess the methodological quality of systematic reviews.

No evidence was found comparing either EUS-guided NCPB with percutaneous NCPB or
late EUS-guided NCPB with early EUS-guided NCPB.

The quality of the evidence for NCPB versus medical management ranged from moderate to
very low. The committee noted that the evidence base included non-UK studies. It was not
possible to determine whether the RCT evidence was adequately randomised or blinded and
for the outcome of overall survival, the studies were not exclusively on people with pancreatic
cancer. The committee acknowledged that there were some limitations with the evidence, but
agreed that it was possible to make recommendations for clinical practice as there was
moderate quality evidence for some outcomes.

The committee noted that NCPB can be done by either percutaneous or by EUS guidance,
but the evidence did not demonstrate superiority for any particular route. The committee
considered making a research recommendation to compare the effectiveness of
percutaneous NCPB with EUS-guided NCBP. However, they agreed that this would be
unlikely to be picked up because EUS-guidance is becoming the preferred technique in most
UK centres.

The quality of the evidence for the comparison of early versus late NCPB was moderate for
all reported outcomes. The committee noted, based on the evidence, that opioid medication
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usage, pain relief and opioid adverse effects (nausea and constipation) improved with late
NCPB, for example for people in whom the NCPB was performed after the analgesic
therapy. However, the committee noted that the evidence for this comparison consisted of
only 1 study and that this study was not transferrable to the UK setting. They, therefore,
agreed not to make any recommendations for clinical practice in this area. Instead, they
recommended further research comparing early NCPB with late NCPB in order to establish
the most effective time point for this intervention.

The quality of evidence for thoracic splanchnicectomy ranged from low to very low for the
outcomes of interest. The committee noted that only 1 study had been found and that this
study was not exclusively in people with pancreatic cancer. Also, very few of the outcomes of
interest had been reported. However, the committee noted that for pain relief, the evidence
did not show any meaningful clinical benefit. They, therefore, agreed it was important to
make recommendations about this intervention.

The quality of the evidence for the comparison of one EUS-guided NCPB injection versus
two injections was very low quality for all outcomes. The committee noted that, based on the
evidence, opioid medication usage, pain relief, duration of effect and overall survival
improved in people who received EUS-guided NCPB injections. However, there was no
meaningful difference in these outcomes relative to the number of injections used. They
were, therefore, unable to make any recommendations about the number of injections that
was most effective.

The quality of evidence for the comparison of NCPB versus splanchnic nerve blocks was
very low for all outcomes. The committee noted that, based on the evidence, opioid
medication usage reduced and survival improved in people who underwent splanchnic nerve
blocks. However, due to the limitations in the evidence, the committee agreed not to make
any recommendations for clinical practice on the use of splanchnic nerve blocks.

Consideration of clinical benefits and harms

The committee did not make clinical practice recommendations for several of the
comparisons of interest as they considered the quality of the evidence to be insufficient to
allow them to adequately evaluate the benefits and harms for people.

The committee noted that current practice for pain management in people with pancreatic
cancer is medical management with analgesics. If these analgesics do not adequately
control the pain or the person has difficulties with the side effects of the analgesia then
NCPB may be considered. It was also noted that people with pancreatic cancer often have
issues with poorly-controlled pain and would like to be aware of other options if the medical
management does not work. However, NCPB is often under-used due to a lack of expertise
and/or awareness of it.

The committee noted, based on the evidence, that medication or opioid usage, pain relief,
constipation and quality of life appeared to improve for people treated with NCPB. They
agreed that NCPB should be considered for pain management for those people who have
uncontrolled pancreatic pain, are receiving escalating doses of analgesia or are experiencing
unacceptable opioid adverse effects as these were the groups from the evidence who
showed a benefit from this intervention.

The committee considered that the potential benefit of the recommendation to use NCPB
was that people with pancreatic cancer would be made aware of this intervention, which is
effective in managing pain. As a result of its use, the use of opioids, and their resulting side
effects, would likely be reduced. However, the committee noted that the evidence for the side
effects or complications of NCPB was limited. Thus, they only recommended NCPB in those
people in whom conventional analgesia is suboptimal.
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Final
Support needs

Based on their clinical experience, the committee noted that thoracic splanchnicectomy is an
invasive technique that needs to be done under general anaesthetic. This procedure is not
currently in widespread use in UK centres and, consequently, is only being done in small
numbers. Given the lack of evidence showing any effectiveness of thoracic
splanchnicectomy, particularly for pain relief, the committee agreed to recommend that this
procedure should not be performed. The committee considered that the benefits of the
recommendation on thoracic splanchnicectomy would be to stop a practice that was shown
to be ineffective.

Consideration of economic benefits and harms

The committee noted that no relevant published economic evaluations had been identified
and no additional economic analysis had been undertaken in this area.

The committee agreed that the recommendations made were unlikely to result in a
substantial increase in costs. This was because the number of people involved would not be
large. Moreover, EUS facilities and the expertise to perform EUS-guided procedures would
already be available at all pancreatic resectional centres. Peripheral hospitals would also be
able to send people to the centres for this procedure. With more widespread use of NCPB,
the requirement for analgesia would be reduced, which would contribute to cost saving.

Research recommendations

3. Arandomised trial should be undertaken comparing early endoscopic ultrasound-
guided neurolytic coeliac plexus (EUS-guided NCP) interventions with on-demand
EUS-guided NCP interventions in people with unresectable pancreatic cancer.

There is a limited number of randomised trials in this area, and the methods used to perform
NCP intervention are heterogeneous. It is not clear if early NCP intervention is superior to
on-demand NCP intervention in terms of the important outcomes for the patient and duration
of effect of the procedure. On-demand NCP intervention may benefit people with
uncontrolled pain, people receiving escalating doses of analgesia, people experiencing
unacceptable analgesic side effects, and others. However, people who receive early NCP
intervention may not need on-demand NCP intervention later on. Further research should
clarify if the timing of the intervention confers any advantage. The outcomes of interest are:
¢ reduction in pain

e patient experience (including nutritional status)

¢ health-related quality of life

e adverse events

e analgesic use

e survival.
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