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Important underestimation of FVIII activity

~

unnecessary
additional dosing

Inhibitor investigation



FVIIl assays in Belgium

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)

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

n° of labs

23
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Communication with the clinicians

J



Communication with the clinicians

The grapevine

C.K.-Prest is the best
\




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

Interpretation of the guidelines g
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

“acceptable” assay:

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

Kitchen 2017 Semin Thromb Hemost 43: 331



Communication with the clinicians




Will the real FVIII please stand up?
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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
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1. types of assays

» one-stage clotting test

2 5 » chromogenic substrate assa
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Factor Vllla Factor IXa

FVIII chromogenic assay “P o

Factor Xa
Q&w&u%

Phospholipids

test sample (FVIII)

+ FIXa, FX thrombin

+ a little thrombin 1 IXa
VIl =»Vllla —>l

incubation period
+ phospholipids cub P

+ chromogenic substrate
for FXa
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Native and thrombin-activated FVIII

Native FVIII N FVllla

Thrombin

* Thrombin cleavage site



Activated Factor VIll as cofactor of Factor IXa

Factor Vllla Factor IXa

Factor X

- |

Factor Xa

1

Haemostasis

Phospholipids

X 100.000 by Factor Vil




Factor Vllla

Factor X

FVIIl chromogenic assay ““’ -

Factor Xa

test sample (FVIII)

+ a little thrombin
+ FIXa, FX
+ phospholipids

+ Ca++

+ chromogenic substrate
for FXa




FVIII chromogenic assay

test sample (FVIII)

+ a little thrombin thrombin

+ FIXa, FX
+ phospholipids

IXa
ViII=>Vlilla—>
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+ Ca** X Xa
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substrate color
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FVIII one-stage assay (APTT-based)

test sample (FVIII)

+ FVIlI-deficient plasma + non physiological surface
silica, kaolin,
polyphenols, ellagic acid

+ phospholipids
+ Ca++




FVIII one-stage assay (APTT-based)

HK/PK & ",
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Xl Xlla K
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silica, kaolin,
polyphenols, ellagic acid

+ phospholipids
+ Ca++




FVIII one-stage assay (APTT-based)

test sample (FVIII)

+ FVIlI-deficient plasma

+ non physiological surface
silica, kaolin,
polyphenaols, ellagic acid

+ phospholipids
+ Ca++

(7>

X Xa
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Prothrombin Thrombin
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Fibrinogen Fibrin
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2. reagents

APTT activators




HK / PK 4=,
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Xl Xlla '
' + non physiological surfaces

silica, kaolin,
polyphenols, ellagic acid




Silica: SiO,



Direct oxidation

of Silicon

colloidal silica

micronisated silica







Silica

negatively charged material

>

contact pathway activation
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Ellagic acid

HO O






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

< >

Insoluble material

negatively charged

0 ~_ =

HO O contact pathway activation

o0 I
| ellagic

O OH XIl Xlla acid
o '
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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



FVIIl assays in Belgium

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)

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

n° of labs

23
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FVIIl assays in Belgium

Activator

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)

FVIIl chromogenic (Siemens)

Biophen FVIII.C (Hyphen BioMed)

CoamaticR FVIII (Werfen)

TriniCHROM Factor VIII.C (Stago)

colloidal silica
silica
silica
silica
silica

kaolin

polyphenols

ellagic acid
ellagic acid
ellagic acid
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3. Novel long acting FVIIl concentrates

» peggylated
> single chain ) @&
» Fc gamma chain
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Peggylated rFVllls

Adynovate
(Shire)



low density
lipoprotein receptor
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FVIII vesicle
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FVIII binding to VWF
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Fcy-rRVIII

Elocta® (Sobi)
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Neonatal Fc receptor (FCcRn)
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Single chain-rFVIII

Native FVIII FVilla

)
%:o :

* Thrombin cleavage site

Afstyla
(CSL-Behring)




Half-life of new recombinant FVIlls

Product mean half-life (h)

Adynovate (Peg-rFVIil; Baxalta/Shire) 19

Bay 94-9027 (Peg-rFVIIl; Bayer) 18
Elocta (Fc-rFVIII; Sobi) 18
Afstyla (sc-rFVIII;CSL-Behring) 14

wild type rFVIII 12






rFVIIA
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)

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



rFVIIA
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)

lEVIII chromogenic (Siemens) ‘ «_
d)

iophen FVIII:C (Hyphen BioMe
CoamaticR FVIII (Werfen)
TriniCHROM Factor VIII.C (Stago)




rFVIIIA study 1
SynthASil (Werfen) ~ data |

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)

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




rEVIIA
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)

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

study 1

study 2

data

data

data

data

data

data

data

data

data

data

data

data




rEVIIA

study 1  study 2 conclusions

SynthASil (Werfen) data data | can be used
APTT-SP (Werfen) data DON'T
aPTT HS (Kordia) data DON’'T
STAR-PTT Automate (Stago) B DONT
Pathrombin SL (Siemens) data DON’T
STAR-C.K. PrestR (Stago) B likely
STAR-CephascreenR (Stago) data

Actin (Siemens) e

Actin FS (Siemens) data

Actin FSL (Siemens) data

FVIIl chromogenic (Siemens) data reference
Biophen FVIII.C (Hyphen BioMed) data

CoamaticR FVIII (Werfen) data

TriniCHROM Factor VIII.C (Stago) data




N8 GP Bay 94-9027 | rFVIIIFc
Relevant 29, 30, 35 25, 28, 29
references 31, 34
Chromogenic Yes® Yes® Yes®
FVIII assay
One-stage reagents
STA-PTT A No No Yes®
STA-C.K. Prest | Yes ? Yes®
Actin FS Yes ? Yes®
Actin FSL Yes ? Yes®
Pathromtin SL | ? ? Yes®
SynthASil ? ? Yes®
SynthAFax No Yes ?
DG Synth Yes ? ?
Cephascreen Yes Yes Yes®
APTT Sp No No ?

Kitchen 2017 Semin Thromb Hemost 43: 331



normal range:
120% of target value

low range (<5%):
200% of target value




rFVIIA
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)

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

study 1

study 2

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data

data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING




rFVIIA
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)

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

study 1

study 2

conclusions

data data data data
data data WARNING

data data data data
data data WARNING

normal range:
120% of target value "ef1.ref2
200% of target value ™

data data data data
data data WARNING

normal range:
120% of target value "ef1.ref2
200% of target value "

data data data data
data data WARNING

data data data data

data data WARNING

normal range:
120% of target value ref1.ref2

normal range:
120% of target value "ef1.ref2
200% of target value

normal range:
120% of target value "ef1 ref2
200% of target value

data data data data
data data WARNING

normal range:
120% of target value ref1 ref2
200% of target value ™

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING

data data data data
data data WARNING




normal range:
120% of target value ref1,ref2
200% of target value ™?

normal range:
120% of target value ref1,ref2
200% of target value "

normal range:
120% of target value ref1,ref2

normal range:
120% of target value ref1,ref2
200% of target value =

normal range:
40-50% of target value ref1 ref2

conversion factor

low range (<5%)
80-150% of target value "f3

normal range:
120% of target value "ef1,ref2

200% of target value

n| range:
20% of target value "1 re
200% of target value ™



conclusions

normal range:
120% of target value "ef1,ref2
200% of target value ™

normal range:
70-130% of target value ref 1, ref2

low range (<5%)
180-230% of target value ref3

normal range:
120% of target value ref1ref2
200% of target value "

ef 1, ref2

normal range:
120% of target v;

al range:
120% of target value ref1,ref2

200% of target value =

nnnnn | range:
120% of targgffvalue ref1 ref2
200% of tagdet value "

rmal range:
120% of target value "ef1,ref2

200% of target value =




local qualit
( | controls
; o —




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

Target value
90 u/dl 30 u/dl ou/dl




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

Target value
90 u/dl 30 u/dl ou/dl

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




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

Target value

90 u/dl 30 u/dl ou/dl
One stage assay 31 U/dl 13 U/dl eU/dl
(SynthAsil)  (40% of target) (66% of target)
- =
with x2 correction factor
-

80% of target



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

Target value

90 u/dl 30 u/dl ou/dl
One stage assay 31 U/dl 13 U/dl eU/dl
(SynthAsil)  (40% of target) (66% of target)
- =
with x2 correction factor
-

80% of target

Chromogenic assay 82 U/dI 30 u/dl
(Biophen FVIII)
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Interaction with the clinicians



Interaction with the clinicians

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

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

2]

N
» accuracy in the low range? o

J\



Measurement of “long acting” rFVIIL

if multiply as
recommended by a
conversion factor of 2:
100% of target 2°

Low range (<5%):

! if multiply as
recommended by a
conversion factor of 2:

20

2-fold overestimatation

value®®

97-160% of target
valueﬁ 1

but better with specific
standard”!

Low range (<5%):
116-132% of target
Valueiﬂ

165-262% of target
value™

value®!
Mean: 95% of target value
(range: 65-125%)°

Low range:
mean 115% (range: 46-
184%) of target value”

activator Afstyla Adynovate Elocta Bay 94-9027
ScrFVIII 8-Peg F8-Fc
CSL-Behring Shire Sobi
SynthASil colloidal silica | Normal range: Normal range: High range can be used !°
(Werfen) 11! 40% of target 20-2! 95-120% of target Median: 101% of target
value®® value?!
if multiply as Mean: 95% of target value
recommended by a Low range (<5%): (range: 65-125%)°
conversion factor of 2: 116-132% of target
80% of target 2° value™® Low range:
mean 115% (range: 46-
Low range (<5%): NB: not tested in 3! 184%) of target value®
! if multiply as
recommended by a
conversion factor of 2:
2-fold overestimatation
20
APTT-SP silica Normal range: Normal range: High range 10%
(Werfen) 111 50% of target 2 95-120% of target Median: 82% of target (bad 2d derivative)"!




STA™SPTT Automate Silica® neen Normal range: High range <<< (bad 2d derivative)''
(Stago) 095-120% of target Median: 93% of target
value™ value™
Mean: 95% of target value
Low range (=5%): (range: 65-125% )"
116-132% of target
value™" Low range:
mean | 15% (range: 46-
NB: not tested in *' 184%) of target value™
aPTT HS migronisated eeee Mean: 95% of target value
(Kordia) silica (range: 65-125%)"
Low range:
mean | 15% (range: 46-
184%) of target value™
Pathrombin SL Silica® Normal range: Normal range: High range
(Siemens) 11! 40% of target ™ 97-160% of tarpet Median: 107% of target

if multiply as
recommended by a
conversion factor of 2:
80% of target '

Low range (<5%):

"1 if multiply as
recommended by a
conversion factor of 2:

2-fold gyerestimatation.
i

value™
but better with specific
standard”’

Low range (=5%):
165-262% of target
value®

value™
Mean: 95% of target value
(range: 65-125%)"

Low range:
mean 115% (range: 46-
184%) of target value™




STARCK. Prest® kaolin Normal range: High range
(Stago) 97-160% of target Median: [10% of target
value®! value'!
but better with specific Mean: 95% of target value
standard”' (range: 65-125%)"
Low range (<5%): Low range:
165-262% of target mean 1 15% (range: 46-
value® 184%) of target value™
STA™Cephascreen” polyphenols Normal range: High range oK
(STAGO) 05-120% of target Median: 109% of target
value™ value'!
Mean: 95% of target value
Low range (<5%): (range: 65-125%)"
116-132% of target
value™ Low range:
mean | 15% (range: 46-
NB: not tested in *’ 184%) of tarpet value®™
Actin Ellagic acid mnmnn High range oK'
(Siemens) Median: 102% of target
value'!
Mean: 95% of target value
(range: 65-125%)"
Low range:
mean | 15% (range: 46-
184%) of target value®
Actin FS Ellagic acid Normal range: High range
(Siemens) 05-120% of target Median: 83% of tarpet
value™ value'!
Mean: 95% of target value
Low range (=5%): (range: 65-125%)"

116-132% of target
value™

NE: not tested in °!

Low range:
mean | 15% (range: 46-
184%%) of tarpet value™




Actin FSL Ellagic acid Normal range: Normal range: Reference assay
(Siemens) ! 60% of target ™ 05-120% of target High range
value™ Median: 96% of target

if multiply as 97-160% of target value'

recommended by a value®! Mean: 95% of target value

conversion factor of 2: but better with specific (range: 635-125%)"

120% of target standard™

Low range:

Low range (<5%): Low range (<5%): mean 115% (range: 46-

1! if multiply as 116-132% of target 184%) of target value™

recommended by a value™

conversion factor of 2: 165-262% of target

2-fold gyerestimatation | value®

b1
SynthAFax Ellagic acid Normal range: High range oK'
(Werfen) ! 60% of target = Median: 110% of target

if multiply as
recommended by a
conversion factor of 2:
120% of target

Low range {<5%):

UV if multiply as
recommended by a
conversion factor of 2:

2-fold gyerestimatation
bl

value™!
Mean: 95% of target value
(range: 63-125%)"

Low range:
mean 115% (range: 46-
184%) of target value™




FVIII chromogenic Normal range: High range
(Siemens) 115-133% of target Median: 86% of target
value™ value™
144-221% of target Mean: 95% of target value
value®! (ranpe: 65-125%)"
but better with specific
standard™ Low range:
mean 115% (range: 46-
Low range (<5%): 184%) of target value™
T6-120% of target
value™
Up to 289% of target
value®
But better with specific
standard™’
Biophen FVIIL:C Normal range: Normal range: Reference assay
(Hyphen BioMed) 100% of target ** 115-133% of target High range
value®! Median: 112% of target
144-221% of target value'!
Low range: value®! Mean: 95% of target value
No data but better with specific | (range: 65-125%)"
standard™'
Low range:
Low range (<5%): mean | 15% (range: 46-

T6-120% of target
value™

Up to 289%, of target
value®

But better with specific
standard™'

184%) of target value™




| (Grifols

Coamatic® FVIII Reference assay™ i\fla;rr::g; {;n&;‘e: iiﬂgi ran(iq:.lﬁz .
T | G - o of target Median: of target
(Chromogenix: Werfen) value™ il
Mean: 95% of target value
Low range (<5%): (range: 65-125%)"
T6-120% of target
value™ Low range:
mean 1 15% (range: 46-
NB: not tested in ™’ 184%) of target value™
Coatest” SP
(Werfen)
Trinichrom Factor High range
VI C Median: 105% of target
{nom a verifier) wvalue'!
(Stago) Mean: 95% of target value
(range: 65-125%)"
Low range:
mean | 15% (range: 46-
184%) of target value™
Technochrom'® FVII:C Mot 3¥e o trpptvalua
(Technaclone) nom {range: 65-125%)
vérifier Low range:
mean 1 15% (range: 46-
184%) of target value™
DG-Chrom FVIIT




updated summary tables available at

“marc.Jjacquemin@kuleuven.be”

Measurement of “long acting” rFVIII

if multiply as
recommended by a
conversion factor of 2:
100% of target 20

Low range (<5%):

11 if multiply as
recommended by a
conversion factor of 2:

2-fold overestimatation

20

value®
97-160% of target
values!

but better with specific

standard®!

Low range (55%):
116-132% of target
value*®

165-262% of target
values!

value’!
Mean: 95% of target value
(range: 65-125%)*°

Low range:
mean 115% (range: 46-
184%) of target value*®

activator Afstyla Adynovate Bay 94-9027
Se 8-Peg
CSL-Behring Shire
SynthASil colloidal silica Normal range: Normal range: High range can be used '*
(Werfen) 111 40% of target 202! 95-120% of target Median: 101% of target
value®® value®!
if multiply as Mean: 95% of target value
recommended by a Low range (<5%): (range: 65-125%)°0
conversion factor of 2: 116-132% of target
80% of target ° value®® Low range:
mean 115% (range: 46-
Low range (<5%): NB: not tested in *' 184%) of target value®
111 if multiply as
recommended by a
conversion factor of 2:
2-fold overestimatation
20
APTT-SP silica Normal range: Normal range: High range 10%
(Werfen) 111 50% of target 2 95-120% of target Median: 82% of target (bad 2d derivative)'!




sonclusions

difficult to ajoiddindportant overestimptio
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