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Introduction: the case-study

• Ivosidenib (Tibsovo®), developed by Servier
• First-in-class, oral, potent, selective inhibitor of mutated isocitrate dehydrogenase 1 (IDH1)

• Status of the development in 2021: 
• Ivosidenib was already indicated for the treatment of acute myeloid leukemia (AML) 

• Proposed new indication: Ivosidenib as a treatment for adult patients with previously treated, locally 
advanced or metastatic cholangiocarcinoma (CCA) with an IDH1 mutation

• ClarIDHy Phase 3 study key results:
• Study met its primary endpoint with statistically significant PFS improvement (HR=0.37, 1-sided p < 0.0001)

• OS improved numerically based on the ITT principle, and was further supported by RPSFT adjustment for the 
high-rate of crossover* (HR=0.49, 1-sided p < 0.0001)

*>70% of crossovers

→ A Quantitative Benefit-Risk Assessment (QBRA) was conducted 
to support future regulatory interaction



Quantitative B-R assessment: general principles

• Define Key Benefits and 
Risks

• Summarize Performance 
of treatments  on each 
criterion

Performance of 
treatments on key 

B and R • Map the 
performances on 
each criterion on a 
same scale

Make B and R 
variables 

comparable

• Reflects the 
importance of the 
criteria

Weight elicitation

• Linear or non-linear 
model

• Taking into account 
uncertainties

Benefit-Risk 
(utility) score



Quantitative B-R assessment: 
Multi-Criteria Decision Analysis (MCDA)

Benefit-Risk utility or loss score

Weights

Parameters

Value 
functions

Performance 

of treatment i 

on criterion j
Reflects the importance of 

the criteria

Map the performances 

on criterion j on a (0,1) 

scale

Saint-Hilary et al (2019)

Example

Scale Loss Score (SLoS, non-linear)
Lower loss score → more preferable B-R balance



QBRA of Ivosidenib in CCA: panel of external KOLs

• A panel of 7 KOLs from different regions, 

external to the Sponsor, was identified to 

select the key benefit and risk criteria and to 

elicit the preference-dependent parameters of 

the models

• Highly engaged KOLs – attended 3 meetings and 

participated 2 online questionnaire in 2 weeks

• External KOLs voting only, reduced potential 

bias for B-R analyses
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QBRA of Ivosidenib in CCA: Timelines

Internal kick-
off meeting 

Day 1                    Day 22                                           Day 36

Day 6                            Day 31                                                    Day 44                       Day 64  Day 94

Internal 
coordination  

meeting

Expert panel kick-off 
meeting and selection 
of key B and R criteria 

(value tree)

Expert panel online 
questionnaire (worst-

best values)

Expert panel elicitation 
meeting
(worst-best values) 

Expert panel online 
questionnaire 

(weighting)

Expert panel 
elicitation meeting

(weighting)

B-R analysis

B-R preliminary results 
presentation

Team review and perform 
additional sensitivity 

analyses

B-R final results 
presentation

B-R analysis 
technical report 

delivery



QBRA of Ivosidenib in CCA: Process

1. Select benefit and risk criteria → value tree

2. Elicit best and worst values

3. Elicit relative weights

4. Run quantitative benefit-risk analyses
• Main model (SLoS model) and sensitivity analyses (product model, linear model, 

random weights for all models)

5. Generate final technical report

Voting by 
external 
KOLs only



QBRA of Ivosidenib in CCA: Value Tree

Benefits

Risks

Benefit-Risk 
balance

3-month rate (sensitivity: 6-month rate)

6-month rate from primary analysis (ITT principle)
(sensitivity: 6-month rate from RPSFT analysis)

Pre-specified QoL subscale, least square means at C2D1 change from baseline 
(sensitivity: first scheduled assessment)

Pre-specified QoL subscale, least square means at C2D1 change from baseline 
(sensitivity: first scheduled assessment, QLQ-BIL2)

SMQ, gr2 or higher

Overall Survival (OS)

EORTC QLQ-C30 Pain

ECG QT prolonged

Progression Free Survival (PFS)

EORTC QLQ-C30  
Physical functioning

EORTC QLQ-C30 
Appetite loss

AE leading to treatment 
discontinuation

GI (Diarrhea, vomiting, nausea)

Pre-specified QoL subscale, least square means at C2D1 change from baseline 
(sensitivity: first scheduled assessment, QLQ-BIL2)

Any grade diarrhea, retching and vomiting, or gr2 or higher nausea

Fatigue Gr 2 or higher asthenia or fatigue

AE leading to dose reduction 

QoL

Objective Response Rate (ORR)



QBRA of Ivosidenib in CCA: Best-Worst values
Elicitation process

Slides presented during the elicitation meeting for each criterion

Individual 
responses from 

KOLs at a 
questionnaire 
sent prior to 

meeting, as a 
basis for 

discussion

Results from the 
study and 95% CI



QBRA of Ivosidenib in CCA: Best-Worst values
Elicitation process

Consensus 
reached during 

the meeting

Slides presented during the elicitation meeting for each criterion



QBRA of Ivosidenib in CCA: Best-Worst values
Finalized by the expert panel via elicitation meeting

5%

80%

21

-3

13

-5

worst

best

12%

0%

60%

20%

70%

10%

20%

0%

50%

0%

-19

1

0%

30%

44%

76%

And 35% (worst) to 76% (best) for OS rate 6 months adjusted for crossover

Best and Worst values have been rounded



QBRA of Ivosidenib in CCA: Weights
Elicitation process (swing-weighting methodology)

Individual 
responses from 

KOLs at a 
questionnaire 
sent prior to 

meeting, as a 
basis for 

discussion

Most important 
(primary) 
criterion

Slides presented during the elicitation meeting for each criterion



QBRA of Ivosidenib in CCA: Weights
Elicitation process (swing-weighting methodology)

Consensus 
reached during 

the meeting

Slides presented during the elicitation meeting for each criterion



QBRA of Ivosidenib in CCA: Weights
Finalized by the expert panel via elicitation meeting



QBRA of Ivosidenib in CCA: Results
Main analysis: SLoS model

Distribution of the B-R loss scores

Probability Treatment > Placebo

95.24%

Probability treatment is better than placebo

The lower the better

Saint-Hilary G, Robert V, Gasparini M, Jaki T, Mozgunov P. A novel measure of drug benefit-risk assessment 

based on Scale Loss Score. Stat Methods Med Res. 2019; 28(9):2738-2753.



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: SLoS model

Saint-Hilary G, Robert V, Gasparini M, Jaki T, Mozgunov P. A novel measure of drug benefit-risk assessment 

based on Scale Loss Score. Stat Methods Med Res. 2019; 28(9):2738-2753.

Favors AG-120 Favors Placebo

Sensitivity analyses

• OS RPSFT: Replace OS rate at 6 months not adjusted for 

crossover by OS rate at 6 months adjusted for crossover, and 

all other main endpoints

• OS removed: Given >70% patients in the placebo arm 

switched to treatment, OS ITT may not be considered a 

reliable endpoint and is removed from the model

• PFS 6 months (fixed placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (deterministic for the placebo 

arm), and all other main endpoints

• PFS 6 months (parametric placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (log-logistic survival model for 

the placebo arm), and all other main endpoints

• QoL QLQ-C30 C2D1/C2D15: Replace QLQ-C30 assessments 

at C2D1 by first scheduled assessment (C2D1 or C2D15), and 

all other main endpoints

• QoL BIL-21 C2D1: Replace QLQ-C30 Pain and Appetite Loss 

by BIL-21 Pain and Eating, at C2D1, and all other main 

endpoints

• QoL BIL-21 C2D1/C2D15 : Replace QLQ-C30 Pain and 

Appetite Loss by BIL-21 Pain and Eating, at first scheduled 

assessment (C2D1 or C2D15) , and all other main endpoints



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: Dirichlet SLoS model

• What if KOLs were uncertain in their weight elicitation?

• What if we used other weights for the criteria?

Robust results: the 

similar trend is 

observed for all sets 

of weights, and all 

converge quickly 

toward the main 

analysis results 

Saint-Hilary, G., Cadour, S., Robert, V. and Gasparini, M. (2017). A simple way to unify multicriteria decision analysis (MCDA) and stochastic 

multicriteria acceptability analysis (SMAA) using a Dirichlet distribution in benefit–risk assessment. Biometrical Journal 59(3): 567-578. 



QBRA of Ivosidenib in CCA

• Submitted as part of the submission package to EMA in 2023

“(…) The MCDA framework, together with its elicitation process and analysis, can be 

helpful in transforming multiple aspects of the data into a loss or utility score. 

Several models were investigated to assess the robustness of the main analysis 

results (…). The elicited criteria and corresponding weights and values are dependent on 

a panel of 7 KOLs, and different panels may have provided different recommendations, 

leading to some natural variability in the selections (…).”

• Presented at ESMO 2023

• Published in ESMO Gastrointestinal 

Oncology 2025



Thank you!



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: Linear model

Saint-Hilary G, Robert V, Gasparini M, Jaki T, Mozgunov P. A novel measure of drug benefit-risk assessment 

based on Scale Loss Score. Stat Methods Med Res. 2019; 28(9):2738-2753.

Sensitivity analyses

• OS RPSFT: Replace OS rate at 6 months not adjusted for 

crossover by OS rate at 6 months adjusted for crossover, and 

all other main endpoints

• OS removed: Given >70% patients in the placebo arm 

switched to treatment, OS ITT may not be considered a 

reliable endpoint and is removed from the model

• PFS 6 months (fixed placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (deterministic for the placebo 

arm), and all other main endpoints

• PFS 6 months (parametric placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (log-logistic survival model for 

the placebo arm), and all other main endpoints

• QoL QLQ-C30 C2D1/C2D15: Replace QLQ-C30 assessments 

at C2D1 by first scheduled assessment (C2D1 or C2D15), and 

all other main endpoints

• QoL BIL-21 C2D1: Replace QLQ-C30 Pain and Appetite Loss 

by BIL-21 Pain and Eating, at C2D1, and all other main 

endpoints

• QoL BIL-21 C2D1/C2D15 : Replace QLQ-C30 Pain and 

Appetite Loss by BIL-21 Pain and Eating, at first scheduled 

assessment (C2D1 or C2D15) , and all other main endpoints

Favors AG-120 Favors Placebo



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: Product model

Saint-Hilary G, Robert V, Gasparini M, Jaki T, Mozgunov P. A novel measure of drug benefit-risk assessment 

based on Scale Loss Score. Stat Methods Med Res. 2019; 28(9):2738-2753.

Sensitivity analyses

• OS RPSFT: Replace OS rate at 6 months not adjusted for 

crossover by OS rate at 6 months adjusted for crossover, and 

all other main endpoints

• OS removed: Given >70% patients in the placebo arm 

switched to treatment, OS ITT may not be considered a 

reliable endpoint and is removed from the model

• PFS 6 months (fixed placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (deterministic for the placebo 

arm), and all other main endpoints

• PFS 6 months (parametric placebo): Replace PFS rate at 3 

months by PFS rate at 6 months (log-logistic survival model for 

the placebo arm), and all other main endpoints

• QoL QLQ-C30 C2D1/C2D15: Replace QLQ-C30 assessments 

at C2D1 by first scheduled assessment (C2D1 or C2D15), and 

all other main endpoints

• QoL BIL-21 C2D1: Replace QLQ-C30 Pain and Appetite Loss 

by BIL-21 Pain and Eating, at C2D1, and all other main 

endpoints

• QoL BIL-21 C2D1/C2D15 : Replace QLQ-C30 Pain and 

Appetite Loss by BIL-21 Pain and Eating, at first scheduled 

assessment (C2D1 or C2D15) , and all other main endpoints

Favors AG-120 Favors Placebo



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: Dirichlet Linear model

• What if KOLs were uncertain in their weight elicitation?

• What if we used other weights for the criteria?

Robust results: the 

similar trend is 

observed for all sets 

of weights, and all 

converge quickly 

toward the main 

analysis results 

Saint-Hilary, G., Cadour, S., Robert, V. and Gasparini, M. (2017). A simple way to unify multicriteria decision analysis (MCDA) and stochastic 

multicriteria acceptability analysis (SMAA) using a Dirichlet distribution in benefit–risk assessment. Biometrical Journal 59(3): 567-578. 



QBRA of Ivosidenib in CCA: Results
Sensitivity analyses: Dirichlet Product model

• What if KOLs were uncertain in their weight elicitation?

• What if we used other weights for the criteria?

Robust results: the 

similar trend is 

observed for all sets 

of weights, and all 

converge quickly 

toward the main 

analysis results 

Saint-Hilary, G., Cadour, S., Robert, V. and Gasparini, M. (2017). A simple way to unify multicriteria decision analysis (MCDA) and stochastic 

multicriteria acceptability analysis (SMAA) using a Dirichlet distribution in benefit–risk assessment. Biometrical Journal 59(3): 567-578. 
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