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Afstyla (single chain rFVIII; CSL-Behring)

FVIII one-stage clotting assay:

50% of target value

multiply the result by a conversion factor of 2

FVIII chromogenic substrate assay: preferred





Obizur (porcine rFVIII, Baxter)

FVIII one-stage assay:   preferred

FVIII chromogenic assay: 50% of target value





Bay 94-9027 (Peggylated rFVIII, Bayer)

FVIII one-stage assay:
STAR-Cephascreen (Stago) can be used
Actin FSL (Siemens) can be used

APTT-SP (Werfen) 10% of target value
STAR-PTT Automate (Stago) 10% of target value

FVIII chromogenic assay: preferred
Gu et al. Haemophilia 2014; 20: 593  



important underestimation of FVIII activity  

unnecessary 
additional dosing

inhibitor investigation



SynthASil (Werfen)

APTT-SP (Werfen)
aPTT HS (Kordia)
STAR-PTT Automate  (Stago)
Pathrombin SL (Siemens)

STAR-C.K. PrestR (Stago)

STAR-CephascreenR (Stago)

Actin (Siemens)
Actin FS (Siemens)
Actin FSL (Siemens)

FVIII chromogenic (Siemens)
Biophen FVIII:C (Hyphen BioMed)
CoamaticR FVIII (Werfen)
TriniCHROM Factor VIII:C (Stago)

23

2
?

1

6

13
1

1
4
3
3

3

4

3

n° of labsFVIII assays in Belgium



X



Communication with the clinicians



Communication with the clinicians

C.K.-Prest is the best

The grapevine



Interpretation of the guidelines

The laboratory should use an assay 
in which the recovery of the product closely aligns 

with the assay used by the pharmaceutical company 
to assign potency to the product 

Kitchen 2017 Semin Thromb Hemost 43: 331 

Communication with the clinicians



Interpretation of the guidelines

The laboratory should use an assay 
in which the recovery of the product closely aligns 

with the assay used by the pharmaceutical company 
to assign potency to the product 

Kitchen 2017 Semin Thromb Hemost 43: 331 

Communication with the clinicians

how closely?



“acceptable” assay:

± 30 % of the value
determined with the reference assay(s)

Kitchen 2017 Semin Thromb Hemost 43: 331 

Communication with the clinicians



Communication with the clinicians



Will the real FVIII please stand up?
Lusher J 1995 Blood 86 supll 1 abstract 755



Will the real FVIII please stand up?
Lusher J 1995 Blood 86 supll 1 abstract 755
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Will the real FVIII please stand up?
Lusher J 1995 Blood 86 supll 1 abstract 755



1. types of assay 2. reagents

3. FVIII concentrates
4. available data

”Acceptable” assays for the monitoring 
of new recombinant FVIIIs



1. types of assays

Ø one-stage clotting test

Ø chromogenic substrate assay



FVIII chromogenic assay

IXa

X Xa

VIIIaVIII

substrate color

+ FIXa, FX 
+ a little thrombin
+ phospholipids

test sample (FVIII)

+ chromogenic substrate 
for FXa

incubation period
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+ Ca++

incubation period
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Thrombin cleavage site

Native and thrombin-activated FVIII
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Factor VIIIa Factor IXa

Phospholipids

A3

A2

A1

C2

Activated Factor VIII as cofactor of Factor IXa

X 100.000 by Factor VIII

Factor X

Factor Xa

Haemostasis
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FVIII chromogenic assay
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FVIII one-stage assay (APTT-based)

+ phospholipids
+ Ca++

+ non physiological surface
silica, kaolin, 

polyphenols, ellagic acid

+ FVIII-deficient plasma

test sample (FVIII)



FVIII one-stage assay (APTT-based)

XIIaXII

HK / PK

+ phospholipids
+ Ca++

+ non physiological surface
silica, kaolin, 

polyphenols, ellagic acid

+ FVIII-deficient plasma

test sample (FVIII)



VaV

IXaIX

XIaXI

X Xa

VIIIaVIII

Prothrombin Thrombin

Fibrinogen Fibrin

FVIII one-stage assay (APTT-based)

XIIaXII

HK / PK

+ phospholipids
+ Ca++

+ non physiological surface
silica, kaolin, 

polyphenols, ellagic acid

+ FVIII-deficient plasma

test sample (FVIII)



2. reagents

APTT activators 



XIIaXII

HK / PK

+ non physiological surfaces

silica, kaolin, 
polyphenols, ellagic acid



Silica: SiO2



colloid

colloidal silica

micronisated silica





negatively charged material

contact pathway activation

Silica



silicate d’aluminium hydraté
Al2Si2O5(OH)4

Kaolin



silicate d’aluminium hydraté
Al2Si2O5(OH)4

Kaolin



Polyphenols



Ellagic acid



Ellagic acid



Ellagic acid (soluble) + Ca++, Zn++, Co++ or Fe++

insoluble material

negatively charged

contact pathway activation

Bock P et al. Activation of intrinsic blood coagulation by ellagic acid: insoluble ellagic acid-metal 
ion complexes are the activating species. Biochemistry, 1981, 20:7258

ellagic 
acid



SynthASil (Werfen)
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3. Novel long acting FVIII concentrates

Ø peggylated
Ø single chain
Ø Fc gamma chain



Adynovate
(Shire)Bay 94-9027

(Bayer) 

Peggylated rFVIIIs



acidified 
endosome

lysosome

endocytic 
vesicleFVIII

PEG

low density 
lipoprotein receptor 

related protein 
LRP



FVIII

vWF

FVIII binding to VWF

Vlot et al. Blood 1996

kdiss = 1 x 10-3 s-1

kass = 5 x 106 M-1 s-1
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acidic pH !

Neonatal Fc receptor (FcRn)



acidified 
endosome

recycling 
endosome

lysosome

endocytic 
vesicle

FcRn



acidified 
endosome

recycling 
endosome

lysosome

endocytic 
vesicle

FcRn



acidified 
endosome

recycling 
endosome

lysosome

endocytic 
vesicle

FcRn



A3

A2

A1

C2

B

Thrombin cleavage site

Afstyla
(CSL-Behring)

A3

A2

A1

C2
C1 C1

Native FVIII FVIIIa

Single chain-rFVIII



Half-life of new recombinant FVIIIs

Product

Adynovate (Peg-rFVIII; Baxalta/Shire)

Bay 94-9027 (Peg-rFVIII;  Bayer)

Elocta (Fc-rFVIII; Sobi)

Afstyla (sc-rFVIII;CSL-Behring)

wild type rFVIII

mean half-life (h)
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18

18

14

12



4. Monitoring: available data
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rFVIII A
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reference method
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data
study 1rFVIII A

only global results;
no data about the 
individual reagents
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Kitchen 2017 Semin Thromb Hemost 43: 331 
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local quality 
controls
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Spiked samples Afstyla (single chain rFVIII) 
provided by CSL-Behring

Target value
90 U/dl 30 U/dl 9U/dl

One stage assay 31 U/dl 13 U/dl 6U/dl
(SynthAsil) (40% of target) (66% of target)

with x2 correction factor

80% of target



Spiked samples Afstyla (single chain rFVIII) 
provided by CSL-Behring

Target value
90 U/dl 30 U/dl 9U/dl

One stage assay 31 U/dl 13 U/dl 6U/dl
(SynthAsil) (40% of target) (66% of target)

with x2 correction factor

80% of target

Chromogenic assay 82 U/dl 30 U/dl <LOQ
(Biophen FVIII)



Belgium laboratory survey
WIV/ISP

Marjan Van Blerk



plasma
after administration 

of EloctaR

ISP/WIV

lyophilised

local labs

(Fcγ-rFVIII;Sobi)
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Interaction with the clinicians



Ø for which rFVIIIs can we garantee acceptable results
(70-130% of the target value in the normal range)?

Ø for which rFVIIIS are we unable to give any result?

Ø accuracy in the low range?

Interaction with the clinicians
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updated summary tables available at

“marc.jacquemin@kuleuven.be” 



Conclusions

Ø “reference assay”: potency of the rFVIII concentrate

Ø ”acceptable assay”: ± 30% of the target value

Ø in the “normal range” (50-150%):
severe biases with SOME rFVIIIs/reagents combinations  

Ø in the “low range” (through level):
difficult to avoid important overestimation



Conclusions

Ø quality controls for rFVIIIs should be available
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