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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be
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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Northern Ireland Executive. All NICE guidance is subject to regular review and may be
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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 4—10% of people with pancreatic cancer are eligible for
potentially curative surgery. People who are able to have surgery to remove the tumour and
be given adjuvant chemotherapy have up to a 30% chance of surviving 5 years.

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.

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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NICE produces a number of versions of this guideline:
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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.

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

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

e Help patients to make informed decisions.

¢ 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.

o 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.
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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

e 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

¢ Referring people to specialist teams

o 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.
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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 Improving 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

17


https://www.nice.org.uk/guidance/ng31
https://www.nice.org.uk/guidance/csg4
https://www.nice.org.uk/guidance/indevelopment/gid-tag494
https://www.nice.org.uk/guidance/indevelopment/gid-tag363

a A OWON

© 0o N »

11

12
13

14
15

16

17
18

19
20

21

4.1

Draft for consultation
Guideline development methodology

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 e Patient satisfaction
o Mixed (including information) of

Methods adults with newly diagnosed or  * (I:fctilii ZZ?emi:g/(irter Vit SR i
(including recurrer_\t 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)
o 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 . . .
e Entry into clinical trials

improve patient management _
and outcomes? ¢ Resection rates

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

18
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5.2

5.3

5.4

10.2

Diagnostic

Diagnostic

Diagnostic

Diagnostic

Diagnostic

Interventional

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

¢ Precise Staging

¢ N Staging

e M Staging

¢ Resectability

¢ Vascular invasion
e Adverse events

e Local Recurrence
e Distant Recurrence
e Overall Survival

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

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

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

pancreatic adenocarcinoma an

effective treatment? o elipsees sl

e Overall Survival
e Resection rate

e Time from initiating treatment to
Surgery

e Adverse Events
e Health Related Quality of Life
o Patient experience

e PROMS

10.3 Interventional What is the most effective ¢ Disease-free interval
adjuvant therapy « Relapse-free survival
(chemotherapy, « Overall Survival
chemoradiotherapy, biological verall surviva
therapy, immunotherapy, e Adverse Events
combinations of therapies) for e Health Related Quality of Life
adults who have undergone « Patient experience

surgical re_sectlon of pancreatic PROMS
adenocarcinoma?

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

radiotherapy, combinations of . .
chemotherapy and . P_rogreSS|on 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 e Dain control

advanced non-metastatic P

pancreatic cancer? * Patient experience
e 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)

¢ Health Related Quality of Life
(functional domains)

o Patient experience

e PROMS
e Overall survival
111 Interventional What are the most effective e Response rate
interventions (excluding e Progression Free Survival
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relevant NICE TAs) for adults
with newly dlagnosed or
recurrent metastatic pancreatic
cancer (chemotherapy,
surgery, radiotherapy)?

e Overall Survival

e Adverse Events

e Health Related Quality of Life

e Patient experience and PROMs
e Symptom control

9.2 Interventional What is the optimal treatment ¢ Relief of obstruction
of adults with newly diagnosed Change in symptoms
or recurrt_ent resectable . « Nutritional status
pancreatic cancer, borderline
resectable pancreatic cancer ~ ® Adverse events
and unresectable/metastatic e Overall Survival
pancreatic cancer who have e Health Related Quality of Life
duodenal obstruction? « Patient experience
¢ PROMS
9.1 Interventional What is the optimal treatment ¢ Relief of obstruction
of_ biliary obs_truction in adults o Relief of symptoms
with newly diagnosed or .
recurrent pancreatic cancer? VIR T e B e (i
e Treatment related morbidity
o Treatment-related complications
e Overall Survival
¢ Time to definitive treatment
e Health Related Quality of Life
o Patient experience
e PROMS
8.3 Interventional What nutritional interventions e Overall Survival
(e.g. pancreatic enzyme e Treatment related morbidity
;i‘::ﬁ%enrgf;‘;;ﬁer?npgr’]ga' « Health Related Quality of Life
dietary manipulation, omega 3  ® Symptom control
fatty acids) are effective for ¢ Nutritional status (weight, BMI, lean
patients with newly diagnosed body mass, strength test/ muscle
or recurrent pancreatic function, sarcopenia, percentage
cancer? weight change)
¢ Adverse events
o Patient experience
e recurrence
e tolerance to treatment (as in
chemo/ surgery)
o Ability to carry out normal
activities?
10.4 Interventional What is the optimal follow-up e Survival

protocol for people with
resected pancreatic
adenocarcinoma?
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e Time to detection of recurrence

e Proportion of asymptomatic
recurrence (imaging)

¢ Fitness for further intervention
e HRQL
e Adverse events

e Risk of increased radiation
(following repeated imaging)
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e PROMS

e 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.

e Diagnosing suspected pancreatic cancer

e Staging pancreatic cancer

e Managing pancreatic cancer

o 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
o 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.
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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);

o 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 one 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.
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e 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.
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Figure 1: Step-by-step review of evidence in the guideline

Determining the type

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 obtaining inclusion criteria given
full papers : oeol

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.
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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 I-squared
inconsistency statistic (with an |-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.

26



Draft for consultation
Guideline development methodology

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.

o 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 two 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.

¢ 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:

¢ 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 one 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 one 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

¢ Moderately useful test: LR+ 5to 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 (To’FaI 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

14.3.3.2.2 Diagnostic meta-analysis
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4.3.3.3

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 one 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
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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

¢ 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

Woas 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

Domain
Description

Signalling
questions
(yes/no/unclear)

Risk of bias:
(high/low/unclear)

Concerns
regarding
applicability:
(high/low/unclear)

Patient
Selection

Describe
methods of
patient
selection:
Describe
included
patients (prior
testing,
presentation,
intended use of
index test and
setting):

Was a
consecutive or
random sample
of patients
enrolled?

Was a case-
control design
avoided?

Did the study
avoid
inappropriate
exclusions?

Could the
selection of
patients have
introduced bias?

Are there
concerns that
the included
patients do not
match the
review
question?

Index text

Describe the
index test and
how it was
conducted and
interpreted:

Were the index
test results
interpreted
without
knowledge of
the results of
the reference
standard?

If a threshold
was used, was
it pre-specified?

Could the
conduct or
interpretation of
the index test
have
introduced
bias?

Are there
concerns that
the index test,
its conduct, or
interpretation
differ from the
review
question?

35

Reference
standard

Describe the
reference
standard and
how it was
conducted and
interpreted:

Is the reference
standard likely to
correctly classify
the target
condition?

Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?

Could the
reference
standard, its
conduct, or its
interpretation
have introduced
bias?

Are there
concerns that
the target
condition as
defined by the
reference
standard does
not match the
review question?

Flow and timing

Describe any patients
who did not receive the
index test(s) and/or
reference standard or
who were excluded
from the 2x2 table:
Describe the time
interval and any
interventions between
index test(s) and
reference standard:

Was there an
appropriate interval
between index test(s)
and reference
standard?

Did all patients receive
a reference standard?

Did all patients receive
the same reference
standard?

Were all patients
included in the
analysis?

Could the patient flow
have introduced bias?
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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 one 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

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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e 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).

¢ 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).
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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):

¢ If 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”

¢ If 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
¢ 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
e 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:

¢ 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)

¢ 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 one
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,

e 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:

e the importance to patients or the population,

o national priorities,

¢ 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 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 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, 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, 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
Reference standard ¢ Definitive diagnosis (preferably Pathological diagnosis)
e Each other
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Outcome ¢ Diagnostic Accuracy including:
¢ Sensitivity
¢ Specificity

¢ Positive Predictive Value
¢ Negative Predictive Value
e Adverse events

Description of Clinical Evidence

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.

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 one
study reported adverse effects or complications. Positive and likelihood ratios were
calculated, where appropriate, from the 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

Kim et al.,
2015

Sample size

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

Final diagnosis:
malignant(n): 45

Retrospective single-
centre study

USA

benign(n): 2

Sample size Retrospective single-
N= 180 centre study
Characteristics USA

M/F (n): 108 / 72
Mean age (SD): 65
(12) years

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

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

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

The final diagnosis Diagnostic
was based on: accuracy
definitive cytology, Sensitivity
surgical pathology or Specificity
the development of NPV
metastatic dlselzase. PPV
Number of patients by

reference standard test

are not reported

The final diagnosis Diagnostic
was based on: accuracy
histologic diagnosis of  Sensitivity
malignancy on EUS- Specificity
FNA CYTOLOGY NPV
(n=166) PPV

surgically resected
specimen (number not
reported)

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

47

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)

* 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.

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
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Oppong et Sample size

al., 2010 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

Ross et
al., 2008

Sample size

N= 114
Characteristics
M/F (n): 66 / 48
Mean age (SD):

62.6 (11.8) years

Final diagnosis:

malignant(n): 80

benign(n): 34

Tummala
etal,
2013

Sample size
N= 348
Characteristics

Retrospective single-
centre study

UK

Retrospective single-
centre study

USA

Retrospective single-
centre study

USA

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.

Index test 1
(n=83): EUS-
FNA cytology
Index test 2
(n=50): ERCP +
Brushings of
biliary strictures

Index test
(n=342): EUS-
FNA cytology

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
was no pathological or
radiological evidence
of malignancy (n=4).

The final diagnosis
was based on:

tissue acquisition
(n=78)

or clinical course (n=2)

The final diagnosis
was based on:

surgical pathology

48

Diagnostic
accuracy
Sensitivity
Specificity
NPV

PPV

Diagnostic
accuracy
Sensitivity
Specificity
NPV

PPV

Diagnostic
accuracy
Sensitivity

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)

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 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)

Serious risk of bias

Potential risk of verification
bias: as the reference
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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 Unclear of review bias (lack of
Final diagnosis: Adverse blinding)
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; PET-CT-positron emission
tomography- computed tomography; NPV- Negative Predictive Value; PPV- Positive Predictive Value.

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 spiral CT to detect malignancy in people with jaundice

Agarwal et 47  Serious® Not applicable Not serious Serious” 0.67 3.98 0.33 LOW
al. 2004 (0.51- (0.16- (0.31- (0.22-
0.8) 1.0) 50.4)8 0.5)

' 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 one 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 75% or 90%, the result was judged to be seriously imprecise (90% was considered to be the cut-off for
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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)

795% Cl 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.

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

Agarwal et al. 2004 47  Serious Not
risk of applicable
bias®

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

Not serious

senous

(0.92-1 .0)

(0.1-0.99)

(0.5-8.0)

MODERATE

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 one 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 75% 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% Cl 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).

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 cohort 691 Serious Serious’ Not serious  Not 0.85 0.96 22.0 0.15 LOW
studies 6 serious (0.79-0.90) (0.86-0.99) (5.81-84.75) (0.11-
0.22)
Procedure-related complications Details of complications
Tummala et al. 2013 342 Very Not serious Not serious Not 1 case of acute pancreatitis requiring hospitalization = LOW
serious® serious for 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 one 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 75% 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);

8, Very high risk of selection and performance bias.
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Table 22: Summary of clinical evidence for ERCP + brushings of biliary strictures to detect malignancy in people with jaundice

Oppong et al. 2010 Serious Not serious  Serious’ 0.65 7.71 0.35
6 appllcable (0.46- (0.48- 1.0) (0.54- (0.22-
0.80) 110.87)8 0.56)
Ross et al. 2008 50 Very Not Not serious Not 0.13 1.0 6.1 0.87 LOW
serious® applicable 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 one 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