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COMMON PROGNOSTIC MODELS

Poor performance low applicability

Brennan, Ann Surg, 2004Based on post-operative data, without experts’ opinions
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AIM

Primary

Experts’ elicitation feasibility Clinical Hybrid Bayesian Network To model survival at diagnosis

Secondary

Translate experts’ opinions into 
probability distributions
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CLINICAL HYBRID  BAYESIAN NETWORK

R package 
“HydeNet”

BMI

GenderYear of diagnosis

Age

Diabetes

ASA score

Neoadjuvant

Ca 19.9 at diagnosis

Tumor size

Tumor location

Symptoms

Resectability

SURV 36

BMI
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THE VARIABLES OF THE NETWORK

12 variables,  at diagnosis:

Gender BMI

Tumor location

Ca 19-9

Age

Sympthoms Resectability Neoadjuvant chemotherapyASA score

Year of diagnosis

Diabetes Tumor size

C Continuous

D Dichotomous

C D D D
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D D D D
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INNOVATION

Experts’ elicitation process synthesis and transformation into distribution’s 
probabilities of judgement on variables without a unique threshold or reference value

Oakley & O’Hagan, 2019
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« SHELF » (SHeffield ELicitation Framework)

1

TEAM AND EXPERT 
IDENTIFICATIONS

2

WORKSHOP 
SET UP 

3

EXPERTS VOTE AND 
ELICITATION

• Selection • Training
• Quantities of Interest

(QoIs)
• Evidence dossier

• Priors
• Priors’ discussion
• Experts' consensus about priors
• Documents
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TWO PHASES WORKFLOW

PILOT PHASE 
1 Institution
6 Experts

SECOND PHASE
9 International experts
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ELICITATION DETAILS

R SHELF package

Quartile Methods to represent the distributions elicited by the experts

Evaluation of the best distribution for each variable of interest

Identification of the best compromise to define the pooled distribution (around the 
minimum-maximum and median values)

Graphic and tabular presentation of the results
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Type of prevalent distribution (number 

of experts with prevalent 

distribution/number of experts)

Nodes

T (6/8)Ca 19.9

MirrorlogT (4/7)Age (years)

MirrorlogT (8/8)Tumor size(mm)

LogT (6/9)Gender

LogT (6/9)BMI

LogT (5/9)Year of diagnosis

MirrorlogT (6/9)Tumor location

Normal (6/9)Diabetes

MirrorlogT (5/9)Sympthoms

LogT (9/9)ASA Score

mirrorlogT (7/9)Resectability

mirrorlogT (6/9)Neoadjuvant Chemotherapy

Linear distribution with
mean and standard
deviation

Beta distribution with
α and β

POOLED DISTRIBUTION
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Age Tumor size (mm)
Year of diagnosis Ca 19-9

ASA Score (I-II) No symphtoms No diabetes Gender

Tumor location - head Resectability Neoadjuvant 
chemotherapy

BMI
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DISCREPANCIES ON POOLED DISTRIBUTIONS

Tumor size (mm) ASA Score I-II Age
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DISCUSSION

CONCLUSIONCONCLUSION

Decision-making in oncology may be troublesome in case of weak evidence

First time

To overcome the limitations of current pancreatic cancer survival prediction models



LIMITS and FUTURE DEVELOPMENTS

 Performed remotely (COVID; incompatibility of experts' time zones)

 Experts were unfamiliar with formulating technical opinions in the form of
distributions or probabilities

 Evaluation of model performance and clinical applicability of the network
(external datasets)
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