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EU Centralised Procedure  
Legal Basis: Regular. (EC) No 726/2004 (Single application / evaluation 
 single authorisation) 
 

– Compulsory for: 
• Biotechnological medicinal products 
• New Active Substances in Specific Therapy Areas: AIDS, 

Cancer, Neuro-degenerative disorder, Diabetes,  Auto-immune 
disease, other immune deficiencies, Viral diseases 

• Orphan Drugs  
 

– Optional for: 
• Significant innovation (therapeutic, scientific or technical)  
• Interests of patients at community level 



Biological medicines: definitions 

 A biological medicinal products is a product, the 
active substance of wich is a biological substance. 

 
 A biological substance is a substance: 

– that is produced by or extracted from a biological source  
– and that needs for its characterisation and the determination 

of its quality a combination of physicochemical-biological 
testing, together with the production process and its control.  

 



Biological origins 

Extraction:  
Human: blood, cells, urine, tissues 

Animal: tissues and fluids  
 

Cell substrate 
cultivation (growth) of bacteria, virus, cells, etc.  

expressing/producing systems:  
induction of secretion  

genetically modified to express a foreign gene 
 

Transgenic animals  
Transgenic plants  

 



Biologicals: Type of products  

Macromolecules  
Protein, polysaccharide extracted from body fluids or tissues of 

human or animal origin:  Plasma-derived products, Urine-
derived products(FSH, HCG….) ,Tissue- derived (heparin) ; 
Recombinant proteins, including monoclonal antibodies  

 

Vaccine (live or inactivated)  
 



Biological/Biotech products  

Complex molecular entities  
 

Production requires specifically designed:  
•        Expression system  
•        Production system and purification system  
•        Analytical methods for quality control  

 
End-product testing alone cannot guarantee quality:safety 

and effecacy influenced by the process  
 



Molecular mass 



Complex structure  
 



Biosimilars are similar, not identical, to 
original biotech products 

Biosimilars are similar……. ….Not Identical 

Different cell lines  
Different process 

Small differences in substrate and 
manufacturing process may affect patient 
safety and clinical efficacy of the product 



Coagulation Factor 

PLASMA DERIVED 
PROTEIN 
BIOLOGICAL ORIGIN 

RECOMBINANT 
PROTEIN 
BIOTECH PRODUCT 

Single donation 
Plasma pool 
Manufacturing process 
(extraction/ purification..) 

Genetically modified cell 
Production of protein in cells 
Purification 
Recombinant protein 



Biosimilars Manufacturers: Different Process 

 
 

DNA vector 

 
 

Genetic sequence 

 
 

Recombinant cell expression 
system 



“One process” – “One Product” paradigm 
Fluctuation in the  
manufacturing process 
(pH, temperature, culture media) 

Changes in the   
manufacturing process 

Batch microheterogeneity 

Batch variability 

Batch inconsistency 

“New product” after 
 progressive drift? 

Manufacturing process contributes to the product profile 

Small changes may have high impact on Q/S/E 



Biotechnology comparability:  
issues to consider 

Physicochemical assays  
• may not fully characterize product,  

• may not discriminate all variants and impurities,  
 

Many molecules have multiple active regions  
 

Bioassays  
• may be imprecise,  

• may not measure all activities,  
• may not measure clinically important activity.  

 



The “biosimilarity” question 

Can a biosimilar product be 
“better” than the originator? 
 

“Bio-Better” 



Authorization process for a biosimilar 



CTD Generic drug Biosimilar 
Module 1.  Regional 
Administrative Information 

Complete Complete 

Module 2. Overview of the 
modules 3,4 and 5 

Complete 
 

Complete 
 

Module 3. Quality Complete Complete + Comparability 
exercise 

Module 4. Non- Clinical 
study reports 

Omitted / Bibliographic 
references 

Results of pre-clinical 
studies + Comparability 
exercise 

Module 5. Clinical study 
reports 

Bioequivalnce 
studies/biowaver 

Results of clincal trials+ 
Comparability exercise 



The Biosimilar Guideline 

Choice of Reference Product  
A single medicinal product authorised 
in the EEA (Article 8 of Directive 
2001/83/EC) 

Coherent data and conclusion through 
the comparabilityu exercise (quality, 
non clinical and clinical) 



The Biosimilar Guideline 

It may be possible to compare the 
biosimilar in certain clinical studies and 
in in vivo non-clinical studies (where 
needed) with a non-EEA authorised 
which will need to be authorised by a 
regulatory authority with similar 
scientific and regulatory standards as 
EMA (e.g. ICH countries).  

With the aim of facilitating 
the global development of 
biosimilars and to avoid 
unnecessary repetition of 
clinical trials. 



The Biosimilar Guideline 

Non-Clinical approach: 
To design an appropriate non-clinical 
study programme, a clear 
understanding of the reference 
product characteristics is required. 
Results from the physico-chemical and 
biological characterisation studies (i.e. 
comparability of the biosimilar to the 
reference product) should be reviewed 
from the point-of-view of potential 
impact on efficacy and safety.  



The Biosimilar Guideline 

Clinical approach: 
The clinical biosimilar comparability 
exercise is normally a stepwise 
procedure that should begin with 
pharmacokinetic (PK) and, if feasible, 
pharmacodynamic (PD) studies 
followed by clinical efficacy and safety 
trial(s) or, in certain cases, 
confirmatory PK / PD studies for 
demonstrating clinical biosimilar 
comparability. 



Extrapolation of efficacy and safety from 
one therapeutic indication to another  

When biosimilar comparability has been 
demonstrated in one indication, 
extrapolation of clinical data to other 
indications of the reference product could 
be acceptable, but needs to be 
scientifically justified. In case it is unclear 
whether the safety and efficacy confirmed 
in one indication would be relevant for 
another indication, additional data will be 
required. Extrapolation should be 
considered in the light of the totality of 
data, i.e. quality, non-clinical and clinical 
data.  



Extrapolation of efficacy and safety from 
one therapeutic indication to another  

Additional data are required in certain situations, such 
as: 
 1. the active substance of the reference product 
interacts with several receptors that may have a different 
impact in the tested and non-tested therapeutic 
indications  
2. the active substance itself has more than one active 
site and the sites may have a different impact in different 
therapeutic indications  
3. the studied therapeutic indication is not relevant for 
the others in terms of efficacy or safety, i.e. is not 
sensitive for differences in all relevant aspects of efficacy 
and safety.  



Development of a biosimilar version of 
coagulation factors: opportunity for a 

Scientific Advice  

 
S.A. helps the company to performs the appropriate tests and 
studies, for the “better” evaluation of the marketing-
authorisation application. 

 
S.A. focuses on development strategies rather than pre-
evaluation of data to support a marketing-authorisation 
application. 



Development of a biosimilar version of 
coagulation factors 

Although therapeutic advances in control of bleeding 
episodes have led to a decreased morbidity and a better 
quality of life, the cost of treatment limits its access.  
 
This can lead to the development of a biosimilar version of 
coagulation factors. 
 



Guidelines for clinical trials in haemophilia A 

 Clinical development for factor 
VIII products should follow a 
stepwise approach in order to 
have some experience in 
adults and older children 
before investigating younger 
children.  

The number of patients 
needed to be enrolled into the 
pre-authorisation clinical trials 
is 100.  

 



Guidelines for clinical trials in 
haemophilia A 

Therefore, the initial age cohort to be 
investigated is PTPs ≥12 years of age. 
Subsequently, when PK and 
efficacy/safety data from 20 PTPs ≥12 
years for at least 50 EDs are available, 
the clinical trial(s) in children 0 - <12 
years can be initiated. The clinical 
study in children of 0 - <12 years 
should be started with PK followed by 
investigation of efficacy and safety for 
at least 50 EDs each in 50 children. 
These data have to be provided within 
the initial application for marketing 
authorisation. 



Haemophialia A: a rare disease 

• Hemophilia A is caused by a mutations 
of the F8 gene on the X chromosome. 
70% of cases are inherited as an X-
linked recessive trait; 30% occur 
spontaneously (i.e. new mutation) 
without a previously family history. 

 
• Hemophilia A is the second most 

common inherited clotting factor 
deficiency after von Willebrand 
disease. Approximately 1 in 5,000 
males born has hemophilia A.  
 



Rare disease 
Bleeding disorder (Haemophilia A and B) 

 A disease or disorder is defined as rare in Europe when it affects 
less than 5 in 10.000.  

 
 There are more than 6000 rare diseases. On the whole, rare 

diseases may affect 30 million European Union citizens. 80% of 
rare diseases are of genetic origin, and are often chronic and 
life-threatening. 

 



A rare disease but not necessary an 
orphan drug 

Orphan designation - (Reg. 141/2000 CE) - Criteria: 
• it must be intended for the treatment, prevention or diagnosis of 

a disease that is life-threatening or chronically debilitating; 
• the prevalence of the condition in the EU must not be more than 

5 in 10,000; 
• no satisfactory method of diagnosis, prevention or treatment can 

be authorised, or, if exists, the medicine must be of significant 
benefit to those affected by the condition; 

• Applications for orphan designation are examined by the 
European Medicines Agency's Committee for Orphan Medicinal 
Products (COMP), using the network of experts that the 
Committee has built up.  
 
 

 



EMA Status of Orphan Applications 





Orphan designation: advantages 

EMA 
• Sponsors who obtain orphan designation benefit from a 

number of incentives, (protocol assistance, a scientific 
advice,  and market exclusivity once the medicine is on 
the market.  

• Fee reductions are also available depending on the status 
of the sponsor and the type of service required.  

• Sponsors also need to submit an application for 
maintenance of the orphan designation in order to be 
eligible for the 10-year market exclusivity incentive. 

 
 
 



Vatreptacog alfa: an example of orphan 
applications for coagulation factor 

• Orphan drug designationn in 2012 both for 
hemaophilia A and B. 

• Vatreptacog alfa (activated) was compared to 
rFVIIa in a dose-escalating double-blind 
randomised phase II study in patients with 
haemophilia A and B complicated by high-
responding inhibitors to FVIII or FIX. In the 
upper dose-range, the new compound 
controlled 98% of bleeds within 9 hours 
compared to 90% for rFVIIa.  A positive 
opinion for vatreptacog alfa (activated), for 
treatment of haemophilia A and B, was 
adopted by consensus. 



Pediatric registration 
     REGULATION (EC) No 1901/2006 OF THE 

EUROPEAN PARLIAMENT AND OF THE COUNCIL 
introduced changes into regulatory environment for 
paediatric medicines, with creation and operation of 
the Paediatric Committee (PDCO) that is 
responsible for assessing the content of paediatric 
investigation plans (PIPs). 

 
 TITLE I, CHAPTER I, ART.1: 

This Regulation lays down rules concerning the 
development of medicinal products for human use in 
order to meet the specific therapeutic needs of the 
paediatric population, without subjecting the paediatric 
population to unnecessary clinical or other trials and in 
compliance with Directive 2001/20/EC.  



Biosimilars and Pediatric indication 
EMA Guidelines: 
•  EMEA/CHMP/BMWP/42832/2005 Rev1  
•  CHMP/437/04 Rev1  (2014) 
 
 
 

Is there the need of a PIP? 
 

“When biosimilar comparability 
has been demonstrated in one 
indication, extrapolation of clinical 
data to other indications of the 
reference product could be 
acceptable, but needs to be 
scientifically justified.” 
 



Biosimilars and Pediatric indication 

Is there the need of a PIP? 
 

At this moment authorized biosimilar 
had pediatric indication if just the 
originator had this one. 
Pediatric indication is considered as a 
possibility of “extrapolation” of datas, 
only if the originator has itself already 
obtained the extension of pediatric 
indication . 



CONCLUSIONS 

Biosimilars coagulation factors would certainly face 
serious questions and challenges in quality, non 

clinical, clinical development and regulatory strategy  
 

“Comparability approach” 
Orphan drugs 

Pediatrics indications 



Thank you for your attention! 
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