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Defini&ons	
  	
  

•  “Plasma	
  for	
  transfusion”	
  	
  
=	
  “Clinical	
  plasma”	
  (directly	
  used	
  in	
  hospitals)	
  
=	
  “Therapeu9c	
  plasma”	
  	
  

•  	
  “Plasma	
  for	
  frac&ona&on”	
  
	
  	
  	
  	
  	
  	
  =	
  “Plasma	
  for	
  further	
  manufacture”	
  into	
  purified	
  therapeu9c	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  frac9onated	
  industrial	
  protein	
  products	
  (immunoglobulins;	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Coagula9on	
  factors;	
  	
  albumin,	
  etc.)	
  

•  “Recovered	
  plasma”	
  =	
  plasma	
  separated	
  	
  
	
  	
  	
  	
  	
  	
  from	
  whole	
  blood	
  dona9on	
  
•  “Source”	
  plasma	
  =	
  apheresis	
  plasma	
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Why	
  WHO	
  requirements	
  for	
  plasma	
  for	
  
frac&ona&on	
  ?	
  	
  

•  Quality,	
  safety,	
  and	
  consistency	
  of	
  frac&onated	
  
plasma	
  products	
  

•  Limit	
  wastage	
  of	
  recovered	
  plasma	
  and	
  improve	
  
the	
  supply	
  of	
  frac&onated	
  plasma	
  products	
  
(Essen&al	
  medicines)	
  

•  Contribute	
  to	
  improved	
  na&onal	
  blood	
  
collec&on	
  systems	
  and	
  regula&on	
  systems	
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Ini&al	
  statements	
  –	
  Ini&al	
  Q&A	
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Can the same donors donating plasma for transfusion 
also donate plasma for  fractionation?   

The answer is: 

Yes !  

Picture  
Source: 

5 



Are the overall GMP requirements for plasma for 
transfusion and plasma for fractionation the same?    

The answer is: 

Yes ! 
(plasma for transfusion is on the WHO Model List of Essential Medicines) 

Picture  
Source: 
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Are the specifications for plasma for fractionation 
more stringent than for plasma for transfusion ?    

The answer is: 

No !  
(not necessarily)  

Picture  
Source: 
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Example 
Plasma not frozen within 24 hrs can be used  

For producing IVIG and albumin 



Have GMP requirements of plasma for fractionation 
historically pushed for more stringent GMP 
requirements for plasma for transfusion ? 

The answer is: 

Yes !  

Picture  
Source: 
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Why, historically, more stringent GMP 
requirements for plasma for fractionation have 

been needed and implemented ?   

Picture  
Source: 

Before introduction of regulations, blood establishments were tempted to put more emphasis 
on the quality of labile blood components than that of plasma for fractionation 
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Picture  
Source: 

At least 3 reasons  

10 

Why, historically, more stringent GMP 
requirements for plasma for fractionation have 

been needed and implemented ?   



Scale of production of industrial plasma products 
amplifies  safety issue and risks to patients   

≈10’000 – 
20’000 

donations 

patients 

Albumin 

Factor VIII 

Others 

Factor IX 

IgG 

patients 

patients 

patients 

patients 

hundreds 
Fractionation 
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Reason N° 1: Plasma product pathogen safety   

≈10’000 – 
20’000 

donations 

patients 

patients 

patients 

patients 

patients 

hundreds 

Fractionation 

Risk of 
transmission 

Pathogen-  
contaminated donation  

Albumin 

Factor VIII 

Others 

Factor IX 

IgG 
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In the absence of 
virus reduction treatments 



Reason N° 2:  
Plasma product quality and tolerance   

≈10’000 – 
20’000 

donations 

patients 

patients 

patients 

patients 

patients 

hundreds 

Risk of 
Side-effects 

Risk of low yield 
or batch out of specification 

Sub-optimal production procedures 
(e.g. cold chain failure; blood cell level)   •  Thrombogenicity 

•  Hypotensive effects 
•  Etc.  

Albumin 

Factor VIII 

Others 

Factor IX 

IgG 

Proteases; activated coagulation factors 13 



Reason N° 3: Regulations & international 
standard   

Factor IX 

IgG 

Alpha 1-AT 

Factor VIII 

Albumin 

International use and market 
International regulations of medicinal products 

“Products 
without  

Borders” 
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Concept of GMP all along the production chain 
of industrial plasma products   

Factor IX 

IgG 

Alpha 1-AT 

Factor VIII 

Albumin 

Quality and Safety nets  

GMP  

Donors Patients 

Purification 
Viral reduction 
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Key safety nets/barriers in the production of 
plasma for fractionation 

Epidemiological surveillance  
(known & emerging 

pathogens) 

Donor’s screening (approved 
questionnaire; established 

deferral criteria)   

Donations testing  
(licensed and approved test 

IVD kits; validated 
procedures; rejection criteria) 

Plasma separation, freezing, 
storage and transportation 
using validated procedures  

Good manufacturing practices  

Plasma separation, freezing, 
storage & transportation; 
validated and approved  

procedures 

Traceability 

Audits by fractionators 
Inspection by NRA 
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Pathogen safety nets prior to fractionation 

Epidemiological  
Control of 
 population 

Donor’s screening Donation testing  
strategies; 

handling of sample 

Mini-pool  
NAT testing 

Plasma pool 
testing 

Traceability Traceability 

BE Fractionator 
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WHO guidelines, recommendations, 
and initiatives on blood products quality  

Dr. Ana Padilla, 
WHO, Geneva 

Pr. W.G. Van Aken 
ECBS 
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WHO guidelines on viral inactivation/removal 
procedures of industrial plasma products   

•  Review of viral inactivation and removal procedures 
•  Recommendations for proper industrial implementation 
•  Recommendations on virus validation methods 

First urgency Technical & scientific reference document for fractionators and regulatory authorities  
(evaluation and inspections) worldwide 

First urgency due to past transmissions of HIV 
HCV, and HBV by non-virally inactivated plasma products  
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Production, control, and regulation of plasma 
for fractionation 

Intended to assist blood establishments and regulatory 
authorities in emerging countries considering a plasma 
fractionation programme (contract or domestic) 

Second urgency 

Plasma is an active pharmaceutical ingredient 
used to manufacture fractionated plasma products  

Technical & scientific document 
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Production, control and regulation 
of plasma for fractionation 

Wide consultation worldwide 

Contributions from over  
50 organizations or experts 

Approved by WHO Expert Committee 
of Biological Standardisation (ECBS) 21 



Production, control and regulation 
of plasma for fractionation 

How to exclude infectious donations: 
•  Selection of donors 
•  Screening of donations 
•  Epidemiological control  
•  GMP 
•  Handling of post-donation events 

Recommendations on collection, 
Separation, freezing, storage and 
transportation methods of plasma   

QA and GMP concepts applied to 
blood establishment   
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Production, control and regulation 
of plasma for fractionation 

Role of NRA / license / inspections  

Donor selection  
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More concrete examples of  
Points to consider 
in donor selection procedures  

Production, control and regulation 
of plasma for fractionation 

•  P r o d u c t i o n  o f 
hyperimmune plasma 

•  Immunization with RBC  

Anti—D (Rh); anti-HBs; anti-
tetanus IgG on WHO Model 
List of Essential Medicines 
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Production, control and regulation 
of plasma for fractionation 

Contract fractionation programmes  

25 



Principles	
  of	
  contract	
  frac9ona9on	
  
Principles	
  of	
  contract	
  frac9ona9on	
  

Several	
  models	
  exist	
  
and	
  should	
  be	
  defined	
  
in	
  the	
  contract	
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Plasma	
  Contract	
  Frac9ona9on	
  Programs	
  
(par9es	
  involved)	
  

G
M

P 
Li

ce
ns

in
g G
M

P 
Licensing 

Quality Assurance Program 

across countries 

PLASMA 
SUPPLIER FRACTIONATOR 

NRA NRA 

   GMP- common principles 

A.	
  Padilla,	
  WHO,	
  Geneva	
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Contract document between plasma supplier and plasma fractionator 
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Expected  benefits  from  WHO  Guidelines

 
•  Build-­‐up	
  technical	
  exper9se	
  of	
  Na9onal	
  Regulatory	
  
Authori9es	
  (NRA)	
  and	
  plasma	
  suppliers	
  (BE)	
  

•  Establish	
  common	
  GMP	
  standards,	
  as	
  a	
  basis	
  for	
  mutual	
  
recogni9on	
  of	
  quality	
  standards	
  and	
  inspec9ons	
  results	
  
between	
  NRA’s	
  

•  Compliance	
  with	
  GMP,	
  a	
  key	
  tool	
  for	
  implementa9on	
  of	
  
successful	
  plasma	
  contract	
  frac9ona9on	
  programs	
  

•  Tools	
  for	
  risk	
  assessment	
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Epidemiological surveillance  
(known & emerging pathogens) 

Donor’s screening  
(approved questionnaire; 

established deferral criteria)   

Donations testing  
(licensed and approved test 

IVD kits; validated procedures; 
rejection criteria) 

Plasma separation, freezing, 
storage and transportation 

(validated procedures  

Good manufacturing practices  

The manufacturing 
plasma pool is not virus-free 

(known or emerging viruses, NYIV) 

Virus reduction  
barriers 

Factor IX 

IgG 

Alpha 1-AT 

Factor VIII 

Albumin 

Importance of scientifically-based “risk 
assessment” of the safety of plasma products  

Blood establishments Fractionator 
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Safety wheel in  
Blood establishment 

NYIV = 
Not-Yet Identified Virus 



Avoid	
  was&ng	
  plasma	
  	
  	
  

Other  intended  benefits  of  WHO  Guidelines


32	
  



Volume of recovered  
plasma wasted 
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34 

•  “Deficient systems and documentation render the plasma 
unsuitable for production into fractionated medicinal 
products and lead to its destruction, which is not only 
unethical but also a waste of valuable human resources.”	
  



Low-Medium income countries (case 1) 

Blood  

Red blood  
cells  

Blood  

Platelets 
Plasma 

Excess 
plasma 

Clinical 
Plasma 

Storage Destruction 

Cryo 

Blood separation 

Many possible reasons   

Many countries in Asia, Eastern Europe, South & Central America, and Africa 
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Why	
  is	
  plasma	
  destroyed	
  (not	
  frac9onated)	
  ?	
  

•  GMP	
  issues	
  
– No	
  freezing	
  equipment	
  
– No	
  storage	
  facility	
  
– Quality	
  criteria	
  for	
  frac9ona9on	
  are	
  not	
  met:	
  

•  Traceability	
  
•  tes9ng	
  criteria	
  	
  
•  Time	
  between	
  blood	
  collec9on	
  and	
  plasma	
  freezing	
  	
  	
  

•  Organiza9onal	
  issues	
  
–  Sca_ered	
  blood	
  collec9on	
  centers:	
  volume	
  is	
  too	
  low	
  in	
  
individual	
  collec9on	
  centers	
  

–  Collec9on	
  methods	
  are	
  not	
  harmonized	
  at	
  na9onal	
  level	
  
(or	
  among	
  major	
  blood	
  establishments)	
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Transfers of technology   

http://www.who.int/phi/publications/blood prods_technology_transfer.pdf 
x 38 



Options to improve 
access to plasma products  

9 million L plasma 
wasted/year  

Cost consideration  

Need for regulations  
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GMP for blood establishments   

GMP production of plasma for fractionation  
has beneficial impacts on the quality and safety of all blood components 
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WHO Model List of Essential Medicines   

Highlight the importance of  
sufficient supply of therapeutic blood 
products at national level  

Importance of professional and  
sustainable national blood system 
and National Regulatory Authority 

Message to Government and  
National Health Authorities  

Recent addition 
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Conclusions	
  (1)	
  

•  Plasma	
  is	
  a	
  crucial	
  source	
  of	
  essen9al	
  therapeu9c	
  products	
  
to	
  treat	
  bleeding	
  and	
  immunological	
  disorders,	
  and	
  other	
  
pathologies	
  

•  Retrospec9vely,	
  in	
  the	
  1980-­‐1990’s,	
  pooled	
  plasma	
  
products	
  (which	
  were	
  not	
  virally	
  inac9vated,	
  and	
  were	
  
produced	
  following	
  processes	
  non	
  compliant	
  with	
  GMP	
  )	
  
were:	
  
•  At	
  higher	
  risks	
  of	
  viral	
  contamina9on	
  than	
  single-­‐donor	
  blood	
  

components	
  
•  And	
  side-­‐effects	
  (pyrogens,	
  thrombogenicity,	
  hypotensive	
  

effects,	
  etc.)	
  	
  	
  



Conclusions	
  (2)	
  

•  Technological	
  progresses	
  (viral	
  inac9va9on;	
  improved	
  
frac9ona9on	
  technologies;	
  process	
  control)	
  and	
  needed	
  
regula9ons/enforcement	
  (GMP)	
  have	
  much	
  improved	
  the	
  
quality	
  and	
  safety	
  of	
  plasma	
  and	
  plasma	
  products	
  making	
  
these	
  products	
  among	
  the	
  best	
  known,	
  safe,	
  and	
  
scru9nized	
  biological	
  products	
  

•  Improving	
  collec9on	
  of	
  quality	
  plasma	
  usable	
  for	
  
frac9ona9on,	
  as	
  described	
  in	
  WHO	
  guidelines,	
  can:	
  
•  Improve	
  supply	
  of	
  life-­‐saving	
  essen9al	
  plasma	
  products	
  
•  Enhance	
  the	
  safety	
  and	
  quality	
  of	
  all	
  blood	
  components	
  

(essen9al	
  medicines)	
  
•  Reduce	
  wastage	
  of	
  plasma	
  
•  Contribute	
  to	
  sustainability	
  of	
  blood	
  systems	
  	
  



Thank you for your attention Welcome to Taiwan and to TMU


