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The regulatory framework

For each step in the procedure: guidelines!
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http://www.ich.org/products/guidelines.html
Guideline purpose:
To enable adequate benefit-risk assessment



Blood pressure

LDL-c

HbA1c

Symptomatic outcomes

• 6-MWT; e.g., PAH guideline 

• Dyspnoea; e.g., AHF (using VAS)

• Treadmill test (anti-anginal)

But not, 

HDL-c

BNP or NT-proBNP

PVR (PAH)

Cardiovascular surrogate biomarkers
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Biomarkers
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What´s the science in regulatory science?
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both at the European Medicines Agency. 
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Methods

• We performed a narrative synthesis 
of marketing authorisation dossiers 
of medicinal products that were 
authorised from 1st of January 
2018 until 31st of December 2020 
that used biomarkers for patient 
selection

All EPARs January 
2018 – December 
2020 for medicinal 
products for human 

use (n=247)

EPARs screened for 
original medicines 

(n=175)

EPARs screened for 
including biomarkers 

in SmPC (n=119)

EPARs including 
biomarker in clinical 
efficacy and safety 

information (section 
5.1 of SmPC) (n=50)

EPARs including 
biomarker in 

indication (section 
4.1 of SmPC) (n=25)

EPARs excluded for: 
• Generics (n=41)
• Biosimilars (n=31)

EPARs excluded for : 
• Well-established use application (n=1)
• Fixed dose combination (n=12)
• Informed consent application (n=8)
• Hybrid medicinal product application (n=12)
• Known active substance (n=23)



Results: 
biomarkers in 
section 5.1

• 119 dossiers: 50 mentioned 
≥1 biomarkers for patient selection in 
section 5.1

• Total of 86 biomarkers:
• 25 soluble biomarkers (e.g., serum potassium)

• 21 genetic biomarkers (e.g., genetic mutations) 

• 11 functional biomarkers (e.g., respiratory rate) 

• 15 clinical scores (e.g., psoriasis area and severity index (PASI))

• 10 histology biomarkers (e.g., % superficial cells in vaginal smear)

• 4 imaging biomarkers (e.g., multiple sclerosis lesions) 

• In 25 dossiers, a biomarker was 
included in the medicine’s therapeutic 
indication (section 4.1) 

• Most were in the field of oncology 
(n=15)



Discussion/Conclusion
• Biomarkers are widely used for patient selection in recent medicines development, of which some 

are included in the medicines’ indications: 

• For 25/119 eligible medicines approved in 2018-2020, a biomarker was included in the 
indication of the medicine

• 50 mentioned one or more biomarkers in the clinical efficacy and safety information of 
the SmPC → 86 biomarkers in total

• These were often well-known biomarkers: 

• Very few products were approved in this timeframe based on new biomarkers and 
innovative trial designs, leaving room for improvement regarding the approval of new 
precision medicines 

• Definitions of the biomarkers were mainly established before the clinical development 

• Discussions and adaptations requested concerning the biomarker cut-off values underline the 
importance of thorough validation of these definitions to include the right population                 
for an optimal benefit-risk balance 
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Qualification of Novel Methodologies

• …on the regulatory validity and acceptability of a specific use of a 
proposed method in R&D context (in non-clinical and clinical 
studies)

• Voluntary, scientific pathway for innovative methods or drug 
development tools (e.g. biomarkers) not yet integrated in the 
drug development and clinical management paradigm

• One procedure with two outcomes:
- Qualification Advice, OR

- Qualification Opinion

Long-term benefits from EMA perspective: Speed-up the time to 

regulatory acceptance of novel approaches and time to new marketing 

authorisations, improve public health

http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/10/WC500004201.pdf



e-GFR slope

e-GFR slope
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Qualification of Novel Methodologies
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Mol, P.G. et al. Diabetes Obes Metab. 2018

PRO’s

biomarkers

‘methods’



SmPC

4.1 Indication

“[ ] is indicated for the treatment of 

symptomatic (New York Heart Association, 

NYHA, class II-III) obstructive hypertrophic 

cardiomyopathy (oHCM) in adult patients 

(see section 5.1)”

Mavecamten
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5.1

“The primary outcome measure included a change at week 30 in exercise capacity measured by 

pVO2 and symptoms measured by NYHA functional classification, defined as an improvement of 

pVO2 by ≥ 1.5 mL/kg/min and an improvement in NYHA class by at least 1 OR an improvement of 

pVO2 by ≥ 3.0 mL/kg/min and no worsening in NYHA class.”

So why acceptable here?

“In the EXPLORER-HCM study, the primary endpoint (a composite of pVO2max and NYHA) is 

difficult to interpret and not considered appropriate for this application. Consequently, the 

individual component pVO2max, which was the second sequentially tested secondary endpoint, 

is considered the most relevant efficacy endpoint.”

Mavecamten (II)
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Supported by:

“The most important support for the clinical relevance of the effect on pVO2max observed in the 

EXPLORER-HCM study can be derived from the ongoing VALOR-HCM study, a phase 3 

randomized, double-blind, placebo-controlled study in US patients with oHCM eligible for septal 

reduction therapy (SRT) according to the ACCF/AHA 2011 guideline.”

 “…beneficial effect on exercise capacity (pVO2max) and preventing patients from (progressing 

to) septal reduction therapy eligibility is supported by significant improvements in other relevant 

secondary/exploratory endpoints, including post-exercise LVOT, NYHA functional class, NT-

proBNP, and health status (KCCQ-23 CSS and HCMSQ SoB).”

But, “… safety database remains too limited in order to exclude a detrimental effect on 

cardiovascular safety.”

Mavecamten (III)
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- Primary endpoint – clinically meaningful

- Clinical benefit in terms of what patient feels and functions

- PD markers rarely enough for approval

- Mortality and morbidity data must always be reported whatever the clinical claim 

- But, while rarely excepted PD endpoints may be acceptable when

- Good delineation of the target population – rare disease settings (e.g., conditional approval)

- Early interaction required - SAWP

- Scientific Advice (product related - confidential)

- Qualification Procedure (independent – public), but a very high hurdle for qualifying a primary

endpoint

Conclusion
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