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Overall Project AGEST(

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



Objective of the EPAR Review "
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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 registered’
before study initiation

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


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

Search and Screening '*
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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



Data Extraction AGEST(

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



EPARs as Research Tool AGESV
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Pros: Cons:
Studies / Cases are by definition Selection bias: withdrawn MAAs are
relevant to regulatory science not included
Methods that are actually used in Reporting and level of detail is
MAAs heterogeneous

Includes information on the

assessment of the regulators Initial assessment before final decision

Relevant populations, realistic on MAA is not included

parameter values Intlally submitted methOdO|Ogy that
was not agreed to by the regulators
might not be reported in the EPAR

No info on methodology & guidance

under development

Easily accessible and searchable

Well structured (as compared to
publications in academic journals)
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Inclusion and Exclusion of Search Results

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

Identific f
8 Proced: dentified fr

= paediatricdata.eu (n=92)

=

Exluded based on paragraph screening:
n=64

Trials included for data extraction
(n=18)
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rocedures screene d Sensitivity anglysig only (n=32)
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g
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Figure 1. PRISMA 2020 flow diagram — identified and included procedures for the regulatory
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Total number of paragraphs returned in search (n
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EPAR Review - PRISM Flowchart



Simulation Parameters Derived from EPAR Review V
AGES
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
Fregency of intercurrent event of treatment switching



# Bl search Terms B identified Procedure:id

1{"non-proportional hazard" OR "non-proportional hazards" OR "nonproportional 10
hazard" OR "nonproportional hazards" OR "nonproportional hazard" OR
"nonproportional hazards"
2{"non-proportionality” OR "nonproportionality” OR "non proportionality” 5
3({("NPH" OR "MPHs" OR "non PH" OR "non PHs" OR "non-PH" OR "non-PHs") AND 3
("assumption" OR "assumptions")
4|"proportional hazard" OR "proportional hazards" OR "hazard assumption” OR 246
"hazard assumptions"
5|"violation" OR "violations" OR "violated" OR "violat™" 481
6|#4 AND #5 14
7|#1 OR #2 OR #3 OR #6 40
8|"delayed treatment effect”" OR "delayed treatment effects” 4
9|#7 OR #8 41
10|crossing AND (hazard OR hazards) 22
11|crossing AND (curve OR curves) 69
12|"delayed effect” OR “delayed effects” 60
13|delayed AND treatment 1906
14| treatment switch®" OR "heterogeneous patient™ OR "heterogeneous 7463
population™" OR "disease progression®”
15|#10 OR #11 OR #12 OR #13 OR #14 9404
15| "hazard assumption” OR “hazard assumptions” OR time-to-event OR “"time to 1326
event”
17|#15 AND #16 47
18
19|wie 17
20|#9 OR #19 133

Search terms with detailed results

Search Terms and Results




B paragraph_text B included B reason_for_exclusion Bl commentBd suspectedid
A total of 335 patients in the Faslodex plus palbociclib arm and 166 patients in the Faslodex plus

lacebo th i ire at baseline and at least 1 post-baseline visit. A time to

B reviewer1 B reviewerz Bl active_substafd page_number

p
event analysis was
baseline and first occurrence of 2 10 points increase from baseline in pain symptom scores. This is an
established cut-off in QLQ-C30. Addition of palbociclib to Faslodex resulted in a symptom benefit by

ified for pain. Time-t foration was pre-specified as time between

significantly delaying Time-to- ion in pain d with Faslodex plus placebo
(median 8.0 months versus 2.8 months; HR of 0.64 [95% C1: 0.49, 0.85]; p<0.001). Table 15. QLQ-C30
Time to foration - Symptom Scale of Pain | f 210 Points (Study 1023, PRO Analysis

P i PFS subgr |} {upd d) A reduction in the risk of disease progression or death

in the Faslodex plus iclib arm was ob: din all indivi patient defined by

37 Susanne (AGES) Norbert (UMG) fulvestrant stratification factors and baseline characteristics.

The oral bioavailabili ipti inical species evaluated differed across species 41-

Instructions | Results | Searchterms Reviewers ‘ @ K|

sereit

Screenshot of Screening Form

Screening Form

Classified as internal/staff & contractors by the European Medicines Agency




Titles Resulta ; Description=

. EPAR-Extraction-Furm!] Eligibility- o]
Byl a
criteria=
Link-to-EPAR:EPAR-Documentli Inclusion= yes/no= =
Inclusion-criteria: -+ =
. L o-Marketi horizati dures-with-a
Instructions:q| opinion-(granted-before-January-1t 2022) where-non-
R{ d-t trol-to-make-the-link-to-the EPAR-clickable-in-word.-For-items- proportional-hazards were-identified-as-a-potential-issue
where-youhave- tochnose-a-catagury -delete-allnon-matching-options-and-leave-the- -th Y f-efficacy for-the-corr
matching-ones-[e.g. -ves mstead cfyes,’no] -Please-do- nat—add-anv text-to-these-fields. nal-product. -«
wher: yeu t-field. K e-to-fill-all-fields--f- - |-authorization-or-variation-e.g.-extending-the
o authorised-use-to-another-therapeutic-area. -«

you-can’ t-ﬁnr]-the-mfnrmanﬂn-m-‘the-epar-please-enter- notreported”.

0-Procedures fer-which the-EPAR reports results-on-at
least-one-pivotal-comparative trial +

Title= Result= Description= = o-A-method-that-accounts-for-deviations from-the
N N - proportional-hazards-assumption-was-used-for the-
Reviewers Florian-(AGES)= a analysis-of-a-primary-{or-key-secondary)-endpoint-in-at-
n Inclusmn [:nlenun least-one-| pwotal -confirmatory-trial-and-where-
D= 984n a not oncems-arereflectedin the EPAR .+
Exclusion cmena +
) . o o-Marketing proced ty-und
Active-Substances nivolumab= a review. <
‘o-Marketing-authorizati d ithds -by-the-
Invented-Namen Opdivos o = Applicant-or-with-a- neganve opinion. -+
0-Procedures for-which the-EPAR-does-notreport-
¥ I o results-on-at-least-one-pivotal-comparative trial +
Procedure Numbers ; II0096= ® 0 The-use-of a-method to-address nen-proportional-
o hazards-was limited-to-sensitivity-analyses to-evaluate-a-
potential-deviation-from-the proportional hazards-
EMA-Procedure- assumption-and-where-no-concern-was-raised-inthe-
Numbera = EPAR -«

a

Comments-on-
inclusion/exclusion=

Trial-

Type-of Procedures  initialivariation/other= Information=

Procedure-Indications

ereis-morethen- |0
v shuch

Seitenumbruch 1 Number-of main

studies-in-the-EPAR=

Trial Title=s a

Example Extraction Form

Extraction Form
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