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Today’s program

09:00-09:40 Introduction to Day 3. How regulators work and think: the basics (Peter Mol)

09:40-09:45 Q&A

09:45-10:05 Novel regulatory tools & drug development support mechanisms (Peter Mol)

10:05-10:10 Q&A

10:10-10:25 Coffee break

10:25-10:50 Scientific advice (European & national) (Marjon Pasmooij)

10:50-10:55 Q&A

10:55-11:20 Case example – ATMP scientific advice (Viktoriia Starokozhko)

11:20-11:25 Q&A

11:25-11:40 Coffee break

11:40-12:10 Novel methodologies and Real World Evidence supporting drug regulatory decision-making

12:10-12:30 Final Q&A round (Moderator: Marjon Pasmooij)



Drug Approval – What you know!?

Comirnaty*
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Drug Approval – What you know!?

Comirnaty* Covid-19 vaccine Moderna*
Covid-19 vaccine AstraZeneca*

Dexamethasone (Article 5(3))
Remdesivir*

*Conditional Approval
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How do drugs get approved?

How regulators work & think; the basic( tool)s

- when to approve

- the organisation

- the assessment

- SmPC

- pharmacovigilance
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Comirnaty Key table

6
https://www.ema.europa.eu/en/documents/product-information/comirnaty-epar-product-
information_en.pdf



AVXS-01
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“…all 15 patients were alive and event-free at 
20 months of age, as compared with a rate of 
survival of 8% in a historical cohort.”

CHOP INTEND (Children’s Hospital of Philadelphia Infant 
Test of Neuromuscular Disorders) scale of motor function



AVXS-01
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“…all 15 patients were alive and event-free at 
20 months of age, as compared with a rate of 
survival of 8% in a historical cohort.”

CHOP INTEND (Children’s Hospital of Philadelphia Infant 
Test of Neuromuscular Disorders) scale of motor function



When to approve?
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A drug’s life cycle

At registration
[CBG, EMA, FDA]
• Limited patient exposure 

(strictly defined
populations)

• Focus on efficacy
• Rare Adverse Events 

cannot be detected

Patient exposure
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The Regulatory Decision

Eichler et al. The risks of risk aversion.
Nature Rev Drug Disc 2013, Dec;12(12):907-16
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The regulator’s dilemma

“…it has been said that the FDA has just two speeds 
of [drug] approval – too fast and too slow.”
Hamburg MA & Sharfstein JM. NEJM 360;24: 2493-5; 2009



Based on what evidence?

The law: Medicinal products can be approved, if
– Balance efficacy & harm is positive

– Claimed efficacy is demonstrated

– Product has claimed quality and consistency

– Evidence is generated according to law

(https://wetten.overheid.nl/BWBR0021505/2020-04-01#Hoofdstuk4)

– Continued monitoring of benefit / risk balance
post approval
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Artikel 45 Geneesmiddelenwet



The organisation
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27 National Competent 
Authorities (incl CBG-MEB)
Responsible for expertise

EU institutions:
Commission – Parliament

and WPs

Committee for Human
Medicinal Products

CHMP
and WPs

Committee for Orphan
Medicinal Products

COMP

Committee on  Herbal
Medicinal Products

HMPC

Committee for Veterinary
Medicinal Products

CVMP

Management Board

Paediatric Committee
PDCO

Committee for
Advanced Therapies

CAT

CBG-MEB in Europe

Pharmacovigilance Risk 
Assessment Comittee

PRAC

EMA
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CHMP
Working Parties

Biotechnology 

Safety 

Quality Review of 
Documents

Quality 

Efficacy (split into
therapeutic area)

Scientific Advice 

Gene/Cell Therapy 

Vaccine 

(Pre-)clinical on comparability of biotech products

Patients/Physicians 
Scientific Advisory Groups 

(SAGs)
infectious diseases

HIV
Diagnostic Agents

Oncology
Diabetes/Endocrinology

CNS
CVS

+ specific ad-hoc working groups

Blood products Pharmacogenetics 

Inputs



Orphan Status Scientific Advice
Regulatory 

Filing Strategy
Presubmission 

Preparation
MAA evaluation MA changes PhV

T-48-36 T-36-12 T-24-12 T-12 T0

Presubmission Phase Evaluation Post-Authorisation

Regulatory review in the drug’s lifecycle

Launch

COMP SAWP
CHMP

COMP

SAG

CHMP

PRAC

EMA/ICH

guidelines



The regulatory framework

For each step in the procedure: guidelines!
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http://www.ich.org/products/guidelines.html



The Purpose of Guidelines?

• To ensure quality of the product

• To get high quality data (GCP, GLP)

• To get sufficient non-clinical and 

clinical data

To enable an adequate 
Benefit/risk assessment
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The assessment
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Overview of vaccine development 
and approval stages
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https://www.ema.europa.eu/en/human-regulatory/overview/public-health-
threats/coronavirus-disease-covid-19/treatments-vaccines/covid-19-vaccines-
development-evaluation-approval-monitoring



Vaccine development
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Standard Covid-19



Centralised Procedure Strict protocol

Day 150
Joint Rapp./
Co-rapp. AR

Hearin
g

Day 
181

CHMP List of 
Questions
Day 120

(Co)Rapporteurs
Assessment Report

Day 80

Day 1

Max. 6 
months

Hearing?
Day 180Day 121

Response to 
LoQ

Day 210
Adoption 

of 
Opinion 

Start
Clock

Stop
Clock

Start
Clock

Stop
ClockPrimary Evaluation Phase Secondary Evaluation Phase

SAG?

Comments
Peer review

dLoQ
(other countries)
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Correlation between Development Phases and 
Types of Study
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ICH E8
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A dossier

CTD

Phase I studies

Combo-
therapy

Statin-
intolerant

Mono-
therapy
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Long-term 
safety and 

efficacy
Open-label
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Secon
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Preve
ntion
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(N = 629)

Phase 3
(N = 1896)

Phase 2
(N = 406)

Phase 3
(N = 614)

Phase 2
(N = 157)

Phase 3
(N = 307)

Phase 2
(N = 167)
Phase 2/3
(N = 58)

Phase 3
(N = 250)

Phase 2
(N = 1324)

Phase 3
(N > 3800)
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(N = 901)
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Phase III studies (PCSK9-inibitor)



The critical evaluation of the individual study
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Methodology: internal validity

Aim of the study / indication determine: 
• Patient selection
• Comparator = placebo or other similar drug (active control)
• Chosen endpoints
• Statistical analysis (incl. power analysis)
• Follow-up 
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Internal validity – KEY CONCEPT

A comparative trial has internal validity if, based on the methodology, 

it can be expected that the observed therapeutic effect is not biased 

by other differences in the group caused by

• differences in the natural history
• observational errors
• non-specific external facors

How solved?

• Randomisation

• Blinding

• Introduce control groups

• Parallel (preferred)

• Cross-over 

(disadvantage carry over & unstable

disease)
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So, what is REALLY important!

32 https://www.nejm.org/doi/full/10.1056/NEJMoa2034577



Determinants of drug response:
a balanced view

Drug factorsPatient factors

Therapy response

Clinical outcome
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Determinants of drug response: a balanced view

Drug factorsPatient factors

Therapy response

Clinical outcome

Comparative clinical trial: Randomization to ELIMINATE patient
factors 
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Monotherapy
(20110114)

Combination
(20110115)

HeFH
(20110117)

Long Term
(20110109)

Combination
(20120153)

Combination
(20110118)

Monotherapy
(20110114)

Combination
(20110115)

Statin Intolerant
(20110116)

Evolocumab versus Placebo Evolocumab versus Ezetimibe

Evolocumab 140 mg Q2W Evolocumab 420 mg QM Evolocumab 140 mg Q2W/420 mg QM

Least squares means from repeated measures model and associated 95% confidence intervals
Week 12 for all studies except 20110109 at week 52, 20120153 at week 52 and 20110118 at week 48
Program: /userdata/stat/amg145/lipid/20110118/analysis/final/stats/output/ldl-across-study/w48/cds_p3_cal_ldl_w12.R

Treatment Differences for Percent Change from Baseline in Calculated LDL-C in the Phase 3 Evolocumab Program

Repatha Substantially and Consistently Lowers 
LDL-C Across All Clinical Settings
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evolocumab versus placebo evolocumab versus ezetimibe



Comirnaty PD – neutralizing antibodies
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https://www.ema.europa.eu/en/documents/product-information/comirnaty-epar-product-
information_en.pdf



Stop!

LDL-c = biomarker, a surrogate for 
CV outcomes
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Disadvantages of surrogate endpoints / biomarkers

“There is no surrogate for safety”
JAMA. 1999;282(8):790-795.

Examples: CETP-inhibitor torcetrapib (ILLUMINATE), increases in HDL and 
decreases in LDL was mortality increased 
Aliskiren (ALTITUDE), telmisartan (ONTARGET): BP & albuminuria decreases, 
but increase in CV endpoints



Lipid-modifying agents

LDL-C & coronary events Other lipids & clinical outcome

Delahoy PJ, Clinical Therapeutics 2009

Evidence, licensing in cardiology
The use of surrogates

Hiatt, WR & Smith, RJ. NEJM Jan 30, 2014

“But if a drug 
were put on the market and subsequently
found to be ineffective
or unsafe, patients would have
been exposed to unnecessary and
perhaps unforeseen risks. The FDA
would then have to take action to
remove the drug — a problem
that is avoided if data showing
convincing clinical benefit are
required before approval.”



Integrated Controlled and Open-label Studies: Safety 
Summary

Integrated Placebo- and Active-controlled Studies
OSLER-1/ OSLER-2 

Year 1

OSLER-1/ 
OSLER-2 
Year 2+

Any 

Placebo                    

(N = 1526) 

n (%)

Any 

Control                    

(N = 2080) 

n (%)

EvoMab 140 mg 

Q2W or 420 mg 

QM 

(N = 3201) 

n (%)

Any EvoMab                     

(N = 3946) 

n (%)

SoC          

(N = 655) 

n (%)

EvoMab + 

SoC 

(N = 

1314) 

n (%)

Total        

(N = 933) 

n (%)

All adverse events 753 (49.3) 1031 (49.6) 1595 (49.8) 2012 (51.0) 374 (57.1) 856 (65.1) 569 (61.0)

Grade ≥ 2 364 (23.9) 484 (23.3) 705 (22.0) 870 (22.0) 215 (32.8) 463 (35.2) 304 (32.6)

Grade ≥ 3 53 (3.5) 65 (3.1) 123 (3.8) 145 (3.7) 37 (5.6) 82 (6.2) 54 (5.8)

Grade ≥ 4 6 (0.4) 6 (0.3) 20 (0.6) 24 (0.6) 6 (0.9) 10 (0.8) 8 (0.9)

Serious adverse events 36 (2.4) 43 (2.1) 95 (3.0) 110 (2.8) 40 (6.1) 78 (5.9) 43 (4.6)

Leading to discontinuation 

of investigational product 24 (1.6) 48 (2.3) 70 (2.2) 74 (1.9) NA 34 (2.6) 7 (0.8)

Serious 4 (0.3) 4 (0.2) 16 (0.5) 16 (0.4) NA 4 (0.3) 1 (0.1)

Non-serious 21 (1.4) 45 (2.2) 58 (1.8) 62 (1.6) NA 30 (2.3) 6 (0.6)

Fatal adverse events 1 (0.1) 1 (0.0) 3 (0.1) 3 (0.1) 3 (0.5) 1 (0.1) 1 (0.1)

Consistent safety/tolerability profile regardless of  baseline 
characteristics such as age, race, gender, body-mass index, glucose 
tolerance status, diabetes, PCSK9, statin dose, LDL-C, HDL-C and 

triglycerides.

Back to evolocumab: 
Clinical Safety in n=7552 subjects



Benefit-risk balance: writing the document

 Compare all the important favourable against all the 
important unfavourable effects.

 Explain if and how the combined favourable effects are 
judged to exceed the combined unfavourable effects.

 Indicate, if necessary what the minimum condition should 
be to obtain registration and how this compares to the 
results observed.
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Discussion of B/R balance: writing the document 

• Impact of the uncertainties on the B-R balance

• Perspectives of the stakeholders (physicians, patients etc.)

• Long-term effects beyond the duration of the trials

• Expert opinions (SAG, CHMP)

• Restrictions to product availability or usage or conditions or 
measures to improve B-R

• Need for further studies

• Acceptability of the indication and need for restriction to subgroups

• Regulatory options (conditional approval, exceptional circumstances) 
+ motivation.
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Evolocumab approved (July 2015)



PCSK-9 inhibitors & clinical outcomes



FP Polack et al. N Engl J Med 2020;383:2603-2615.

Efficacy of BNT162b2 against Covid-19 after the First Dose.



FP Polack et al. N Engl J Med 2020;383:2603-2615.

Local and Systemic Reactions Reported within 7 Days after 
Injection of BNT162b2 or Placebo, According to Age Group.



47



Where to find – The Official Drug Information

http://www.cbg-meb.nl/ 

http://www.ema.europa.eu/48



Centrally approved products with a 
new active substance
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Pharmacovigilance

• Life cycle management

• Much larger exposure after approval

• Efficacy & safety in real life may shift

– Different populations

– Longer exposure

– Comorbities, etceteras

• Risk Management Plan

– Routine PhV

• Continuous monitoring of B/R profile

• Spontaneous ADR reporting systems

– Additional activities

• Risk minimisation measures

• PASS/PAES studies 
50

We collect 
data

We analyse 
data

We discuss 
the findings

We take 
appropriate 

action

We 
communicate 

actions to 
stakeholders
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Any questions?

p.g.m.mol@umcg.nl

P.mol@cbg-meb.nl

mailto:p.g.m.mol@umcg.nl
mailto:P.mol@cbg-meb.nl

