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A bit of historyΧ
Ca. 1550: Vesalius was probably the first who suggested the 
use of the liquid phase of blood. 
1628: Plasma was first described by William Harvey 
1770: discovery of fibrinogen by William Henson
1918: use of blood plasma as a substitute for whole blood was 
proposed in he British Medical Journal, by Gordon R. Ward
1939: liquid plasma and whole blood were used in wounded 
soldiers 
1943: "Dried plasmas" in powder or strips of material format 
were developed and first used in World War II by United States' 
army

Cohn, E. J. (1948) The history of plasma fractionation. Adv. Mil. Med. 1, 364ς443



Plasma proteins
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Blood protein Normal level % Function

Albumins 3.5-5.0 g/dl 55%
create and maintainoncotic pressure; 
transport insoluble molecules

ʰм-Globulin 0.35-0.5g/dl 5.3% ʰм-Antitrypsin, TBG, Transcortin, etc

ʰн-Globulin 0.5-0.7g/dl 8.6%
Haptoglobulin, ceruloplasmin, h н-
macroglobulin, clotting factors, etc

-̡Globulin 0.7-0.9 g/dl 13.4% ʲм-transferrin, ̡ -lipoprotein, etc

Globulins 2.0-2.5 g/dl 38% participate inimmune system



Plasma proteins for therapeutic use ï1 

Plasma protein Indications

Factor VIII Congenitaland acquiredhaemophiliaA

Von WillebrandFactor Congenitaland acquiredvon WillebrandDisease

Activated Prothrombin Complex 
(Factor Eight Inhibitor Bypassing Activity)

AcquiredhaemophiliaA

Prothrombin Complex Vit. K antagonistreversalagent

FactorIX Congenitaland acquiredhaemophiliaB

Fibrinogen,Prothrombin, Factor 
V, Factor X,Factor XI,Factor XIII 

Congenitaland acquiredsingle clotting factor
deficiency

AntithrombinIII Congenitaland acquiredATIII deficiency

ProteinC Congenitaland acquiredProt. C deficiency

Fibrin Glues To heal wounds following surgery

NL Anderson & NG. Anderson. The HumanPlasma proteome. 
Molecular & CellularProteomics1:845ς867, 2002.
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Plasma protein Indications

Human Serum Albumin Liverdisease, sepsis, criticalcare

Intravenous and sub-
cutaneous Immunoglobulin G

Primaryand secondaryimmunodeficiency.
Neurologicalinflammatorydiseases, ITP

Hyperimmune
Immunoglobulin G 

Anti-tetanus, anti-HBV, anti-rabies, anti-CMV, anti-VZV,
anti-measles, anti-vaccinia, anti-hepatitis A, etc.

Rh (D) Immunoglobulin Preventionof HemolyticDiseaseof Newborn

Alpha1πtǊƻǘŜƛƴŀǎŜ LƴƘƛōƛǘƻǊ
CongenitaldeficiencyĄpulmonaryemphisema. 
Protectingrole of other tissues

/мπLƴƘƛōƛǘƻǊ Congenitaland acquiredC1q-inhibitor deficiency

Solvent/Detergent Plasma All plasma substitutionindications

NL Anderson & NG. Anderson. The HumanPlasma proteome. 
Molecular & CellularProteomics1:845ς867, 2002.



Otherproteinsof potential interest
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Plasma protein Potential indications

Transthyretin(TTR)

TTR misfoldingand aggregation is known to be associated 
with the amyloid diseases senile systemic amyloidosis (SSA), 
familial amyloid polyneuropathy (FAP) and familial amyloid 
cardiomyopathy (FAC).

ADAMTS-13 ThromboticThrombocytopenicPurpura(TTP)

Plasminogen Congenitaland acquiredplasminogendeficiency

Ceruloplasmin Congenitaland acquiredceruloplasmindeficiency

Alpha-2-macroglobulin
A common variant (29.5%) of alpha-2-macroglobulin leads to 
increased risk of Alzheimer's disease

Complementcomponents Congenitaland acquireddeficit of C2, C3 or C4

Haptoglobin Congenitaland acquireda-/hypo-haptoglubulinemia

!ŎƛŘπ{ǘŀōƛƭƛȊŜŘ tƭŀǎƳƛƴbƻǾŜƭ 5ƛǊŜŎǘπ!ŎǘƛƴƎ ¢ƘǊƻƳōƻƭȅǘƛŎAgent

IƛƎƘπ5Ŝƴǎƛǘȅ [ƛǇƻǇǊƻǘŜƛƴ 
Plasma-selective delipidationŎƻƴǾŜǊǘǎ ʰI5[ ǘƻ ǇǊŜʲ-like HDL, 
the most effective form of HDL for lipid removal from arterial 
plaques

ApolipoproteinAIMilano Coronaryheart disease

Bertolini, Joseph, Goss, Neil, Curling. 
Production of Plasma Proteins for Therapeutic Use. 2013
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Fractionation & purification

Bertolini, Joseph, Goss, Neil, Curling. 
Production of Plasma Proteins for Therapeutic Use. 2013



FVIII WORLD CONSUMPTION IN NUMBERS

08/07/2019

Å149,764 Patients with HA identified

Å12,34 Billion IU Factor VIII use.

Å4,3 Billion IU Plasma-Derived FVIII 

570 610

621

812 660

579



The present status of factor VIII

ά!ǇǇǊƻȄƛƳŀǘŜƭȅtwo-thirds of worldwide factor VIII supplies(12
billion international units per year) are used by 30% of the
global hemophiliaA populationΧ It would take a further 29
billion international units per year to provide the remaining
70% hemophilia A population with the same access to
treatment.άAlainWeill,PresidentWFH,GlasgowMay 2018

EHC 
Minimum acceptablestandard



Our vision
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FVIII WW Per Capita Cons. 
Mean2,29, Median0,83 IU

Zero bleeding- Personalization-
Qualityof life

02

Eradicate inhibitors is
THE issuefor  20-30% of 
HA patients
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Immunoglobulins

ArneTiseliusElvin A. Kabat

In 1939 Kabatand Tiselius showed ǘƘŀǘ ŀƴǘƛōƻŘƛŜǎ ōŜƭƻƴƎ ǘƻ ǘƘŜ ʴ-
globulin fraction of plasma proteins

Starr, Douglas P. (2000).Blood: An Epic History of Medicine and Commerce. New 
York: Quill.ISBN0-688-17649-6.


