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FVIIIl chromogenic assay and variant method for measuring
emicizumab and FVIII inhibitor antibodies in human plasma
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INTRODUCTION METHODS FIXa + FVIII:C* + PLPs [FIXa— FVII:C* — PLPs]
Emicizumab, a bispecific Anti-FIX/IXa-FX humanized monoclonal antibody, FVIII chromogenic assay (Biophen™ FVIII)

is available for on demand treatment of hemophiliacs A (HA) with triggered by FIXa, and based on FVIII .

inhibitors and is a candidate for prophylaxis of all HA patients. Promising
clinical studies provide high expectations for this emerging new therapy. A
FVIII chromogenic assay, designed with human FIXa/FX, is available for
measuring Emicizumab “FVIII like activity” in plasma. However, it cannot
be used for patients with inhibitors, FVIII being also measured. A variant
assay designed with bovine FX can be used for complementary testing
inhibitor titers, as it is unreactive with Emicizumab.

AIM

To evaluate a chromogenic FVIII combined assay system (current BIOPHEN™
FVIII, designed with human FIXa and FX, and an assay variant, which is the same
with replacement of human FX with bovine FX) for measuring Emicizumab and
Anti-FVIII inhibitory antibodies

SXa-11 Peptide + pNA

Dependent FXa generation. It is desighed

with human FIXa and FX and is sensitive to Emicizumab.
This FVIII chromogenic assay can be used for measuring Emicizumab
“FVIII like” activity. However, it cannot be used for titrating FVIII
inhibitors in Emicizumab treated patients, as presence of FVIII residual
activity is measured and interferes in the method.

Variant designed by replacing human FX with bovine FX, rendering the
assay insensitive to Emicizumab.

Using a combination of the original assay (with human proteins) and the
variant method (with bovine FX), Emicizumab activity can be measured in
citrated plasma, and FVIII inhibitory antibodies can be titrated.
Emicizumab calibrator: R? diagnostics (100 pg/ml in FVIII Def Plasma).
FVIII Deficient plasma and Normal Plasma (Hyphen BioMed).

RESULTS

BIOPHEN™ FVI11, designed with human FlIXa and FX, can guantitatively
measure Emicizumab concentrations (FVIII like activity) In plasma (in
ug/ml), with high sensitivity and specificity. For Emicizumab activity,
expressed In ug/ml, the equivalent FVIII activity (in IU/ml) 1s much lower
when tested with the chromogenic than with the 1-stage clotting assay,
explained by the mechanism of action: FVIII Is a catalytic cofactor for
FIXa in the activation of FX to FXa, and Emicizumab binds to both
FIX/FIXa and FX, in a molecule to molecule mode (Figure 1).
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Figure 2: Emicizumab (100 pg/ml) is mixed with citrated human
plasmas at different FVIII concentrations and FVIII is tested with
the FVIII chromogenic assay using human or bovine FX.

Figure 3: Recovery of Emicizumab spiked in FVIII deficient
plasma and measured with the FVIII chromogenic assay using
human or bovine FX.

When Emicizumab Is spiked In citrated plasma containing a normal FVIII
concentration, there Is a strong Interference of Emicizumab. This
Interference is abolished with bovine FX Is used (Figure 2).

The variant assay with bovine FX Is then Insensitive to Emicizumab as
shown, and can be used for titrating FVIII antibodies In treated patients.
Figure 3 shows the recoveries of Emicizumab spiked Iin FVIII Deficient
Plasma and tested with both assays.

Dose dependent clotting time (one stage FVIII assay) for Emicizumab or FVIIl in citrated
Dose response curves : one stage FVIII clotting assay (lin/lin) plasma

120

100 /
/ 100 \\
80 ,’ /
j // 0 | RN
2 60 | ,/ 3 \\ \ N
/ "N\ N

40
[ 0

20

0 500 1000 1500 2000 2500 3000 3500
Dilution factor of plasmas at 100 % FVIIl:Cor 100 pug/ml d'Emicizumab

0

0 10 20 30 40 50 60 70 80 90 100 110
% de FVIII:C or pg/ml d'Emicizumab

==¢==cal Emicizumab lot EC0140 ====pool A1236 ==¢==cal Emicizumab lot EC0140 ==l==pool A1236

Biophen™ FVIIlI with Human FX

oD oD

Biophen™ FVIII with Bovine FX

1,800

3,000

1,600

2,500

1,400

1,200

1,000 /.

- / 777777
0,600
M Emicizumab in 1,000

0,400
/ 0,500
0,200 ./

0,000 = T T T T T T T T T 1 C —il = % FVIIl or
0 10 20 30 40 50 60 70 80 0 9% Evillor 0,000 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ug/ml

ug/ml
Emicizumab

2,000

FVIIlin citrated 1,500

Figure 1: Clotting times and dose response curves for FVIIlI or Emicizumab in citrated plasma, as tested with the
one stage clotting assay (upper panels), and with the Biophen FVIII chromogenic assay designed with human
factors (FIXa and FX), or after replacement of human FX with bovine FX (lower panels).

CONCLUSIONS

The combined use of FVIII chromogenic assays desighed with human or
bovine FX are convenient and practical laboratory tools for testing FVIII,
and Emicizumab activities, and titrating FVIII inhibitors. These assays are
fully automatable on all coagulation instruments, especially on the major
platforms: CS, BCS XP, Atellica, ACL-Top and STA-R.

They allow measuring Emicizumab in treated hemophiliacs (use of human
FX), and to evaluate Anti-FVIIl inhibitor titres in treated patients (use of
bovine FX).
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