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In 2024, FDA acknowledged the better tolerability of 
selpercatinib compared to cabozantinib or vandetanib in 

medullary thyroid cancer

US FDA label of RETEVMO (selpercatinib) in multikinase inhibitor-
naïve RET-Mutant Medullary Thyroid Cancer

LIBRETTO-531 phase III (NCT02598661) 

• PRO tolerability endpoint: Proportion 
of time on treatment with high 
side-effect burden

• Secondary alpha-controlled 
confirmatory PRO endpoint

Patients in the selpercatinib group reported 
significantly less proportion of time on 
treatment with high side-effect burden than in 
the control group (p<0.0001)

Sources: Wirth et et al. Future Oncology 2022 ; 
Elisei et al. Thyroid 2025
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Evaluating tolerability in the demonstration of benefits
of new cancer treatment

Evaluation of tolerability through

• Description of patient-reported side effects and their associated burden

• Formal comparison of treatment arms – Comparative tolerability endpoints

Concepts of interest for cancer clinical trials
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Emerging standards for comparative tolerability endpoints

%
Proportion of Patients with 
Severe Overall Side Effect Bother 

Time with Severe Overall Side 
Effect Bother

Source: Peipert et al. Journal of Biopharmaceutical Statistics 2024
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Estimator for percentage of time with high side-effect bother

Cumulative amount of time during which the 
patients reports high side effect bother

Total duration of drug exposure
%

Requirements
1) Unit of time (weeks/cycles) - similar for numerator and denominator !

2) Explicit definition of “high side-effect bother”

3) Explicit definition of starting and end of drug exposure period
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High frequency data collection required for 
accurate estimation of tolerability

D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 D1

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7 Cycle 8 Cycle 9 Cycle 10

D1 D1 D1 D1 D1 D1 D1 D1 D18 8 8 8 8 8 8 8 8 815 15 15 15 15 15 15 15 15 1522 22 22 22 22 22 22 22 22 22

Tolerability refers to ANY unintended and unfavorable event occurring during the study 
follow-up

Substantial uncertainty and possible bias in the estimation of the 
percentage of time with high side-effect bother

Collection once per cycle only informs on the experience of 
participants for a limited part of the study

Weekly assessment of tolerability with single-item ratings allows full coverage of the 
period and is typically recommended

Commonly used measures of tolerability have a one week recall period
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Handling missing data in the calculation of 
percentage of time with high side-effect bother
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Handling missing data in the calculation of 
percentage of time with high side-effect bother
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How should we handle this missing assessment?
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Handling missing data in the calculation of 
percentage of time with high side-effect bother
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Handling missing data in the calculation of 
percentage of time with high side-effect bother

+ Sensitivity analyses to assess the impact of the assumptions 
in the missing data handling algorithm

Algorithm for Missing Tolerability Assessments 

Conditions

Side-effect bother status observed before 
and after the missing assessment

Duration of the missing period (1 assessment 
vs. Multiple consecutive assessments)

Timing (first cycles, before discontinuation)

Documented reason for missing assessment

Impute side effect status in the 
calculation of cumulative amount of time 
during which the patient reports high 
side-effect bother (numerator)

Discard the uncovered periods from the 
calculation (i.e. from both numerator and 
denominator)

Operations



14

What does a patient report when asked about 
tolerability at baseline?

Overall burden of side effect (FACT-GP5)

Patient responses at baseline may reflect

• Tolerability of previous treatment (when not first-line setting)

• Side-effects of other treatments

• Disease-related symptoms
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Handling baseline ratings in tolerability analyses

Using statistics independent from baseline 
value

• Proportion of participants with high side-effect 
bother or with the targeted symptomatic AE

• Proportion of time on treatment with high side-
effect bother

Consequences of ambiguity of baseline tolerability 

• Challenging interpretation

• Increased baseline variability

• Missing data

Current solutions for managing baseline tolerability values

Baseline-adjusted symptomatic adverse 
events ratings (Basch et al.Clin Ther 2016)

• Observed value at the visit if higher than the 
baseline value, and 0 otherwise

The value and methods for accounting for baseline levels in tolerability analyses is still debated 
(Roydhouse et al. Patients 2026)
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Should evaluation of tolerability account
for duration of exposure?

Cumulated time with 
high side-effect 
bother: 2 weeks

Exposure: 4 weeks

Proportion of time with high 

side-effect bother: 50% (2/4)

Cumulated time with 
high side-effect bother: 

16 weeks

Exposure: 32 weeks

Proportion of time with high side-

effect bother: 50% (16/32)

Is the side-effect bother (tolerability) of patients A and B comparable?

Examples of response profiles to FACT-GP5 item for two patients
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Comparative tolerability in cancer trials: 
an evolving science for a critical endpoint

From patients to regulators, tolerability has become an important endpoint 
when evaluating cancer treatment options

First instances of successful evaluation of comparative tolerability in cancer 
clinical trials have been achieved through bespoke creative solutions

Several aspects of the demonstration on tolerability require consolidations to 
allow stronger conclusions on comparative tolerability of cancer treatments
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