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Review of „Statistical methods for time-to-event endpoints with non-proportional 
hazards in clinical trials pivotal for benefit risk decision making”
Project consisted of multiple parts:

Literature review
EPAR review
Simulation study
Case studies

Results from EPAR were the basis for:
Parametric simulations (choice of scenarios, parameters, analysis methods)
Non-parametric simulations (sampling from digitized Kaplan-Meier Curves)
Choice of case studies

Overall Project



Objective: Identify EMA marketing authorization procedures where nonproportional 
hazards (NPH) were of concern in the efficacy assessment in order to:

identify scenarios and parameter ranges for a simulation study to evaluate method 
performance across a range of relevant settings,
derive case studies to illustrate findings based on actual trials,
derive regulatory recommendations for future practice.

A protocol (JBI Scoping Review Template, PRISMA-ScR) was developed and registered¹
before study initiation

Objective of the EPAR Review

¹https://catalogues.ema.europa.eu/node/3500/administrative-details

https://catalogues.ema.europa.eu/node/3500/administrative-details


paediatricdata.eu was searched to identify paragraphs in EPARs matching a 
predefined list of keywords
Identified paragraphs were screened by pairs of independent reviewers to exclude 
procedures clearly not related to NPH issues
For selected procedures full-text EPARs were reviewed by pairs of independent 
reviewers to check eligibility criteria and extract relevant information for the review
Duplicate procedures were removed, disagreements on inclusion were resolved by a 
third reviewer
92 procedures were found, for 29 the full-text was screened and 16 were finally 
included in the review

Search and Screening



Use of a standardised extraction form with pre-specified items
Instructions for Extraction included

Use of the extraction form, fields, links, …
Structure of the EPAR documents
Data to be extracted, including how the data will be used later

Data extraction forms for included procedures were merged and copy-edited
Additional data were extracted from extraction forms or EPARs (e.g.digitized the KM 
curves using the R package IPDfromKM, HR, time of separation) – in one case from 
corresponding scientific publication

Data Extraction



EPARs as Research Tool

Pros:
Studies / Cases are by definition 
relevant to regulatory science

Methods that are actually used in 
MAAs
Includes information on the 
assessment of the regulators
Relevant populations, realistic 
parameter values

Easily accessible and searchable
Well structured (as compared to 
publications in academic journals)

Cons:
Selection bias: withdrawn MAAs are 
not included
Reporting and level of detail is 
heterogeneous
Initial assessment before final decision 
on MAA is not included

Intially submitted methodology that 
was not agreed to by the regulators 
might not be reported in the EPAR

No info on methodology & guidance 
under development
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133 paragraphs from 92 procedures were identified in 
the database search
28 out of 92 procedures were included by at least one 
reviewer following paragraph screening
1 procedure (negative opinion) was referred to us by 
EMA
29 procedures were included for full-text review
16 procedures were included following full-text review
2 procedures reported results on 2 main studies
In total data from 18 trials was extracted

Inclusion and Exclusion of Search Results

EPAR Review - PRISM Flowchart



Sample size 
Length of recruitment
Length of followup
Median survival time in both study arms
Frequency of censoring / loss to followup
For different scenarios

Time of separation of survival curves
Time of crossing of survival curves
Freqency of intercurrent event of treatment switching

Simulation Parameters Derived from EPAR Review



Search Terms and Results

Search terms with detailed results



Screening Form

Screenshot of Screening Form



Extraction Form

Example Extraction Form
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