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Abstract

Introduction: Recombinant coagulation factor VIII (FVIII) products are the standard of
care for patients with haemophilia A. The development of modified FVIII products has
provided benefit for patients but presented challenges for monitoring FVIII activity.
Aim: This single-centre study evaluated the Roche FVIIl one-stage clotting assay (OSA)
in measuring FVIII activity in plasma samples spiked with seven FVIII products at clini-
cally relevant concentrations.

Methods: FVIII-deficient plasma samples were spiked with two batches of recombi-
nant FVIII products (octocog alfa, moroctocog alfa, simoctocog alfa, efmoroctocog alfa,
damoctocog alfa pegol, rurioctocog alfa pegol, lonoctocog alfa) at 1-120 1U/dL FVIII
activity, according to their labelled potency. Measurement was conducted on the cobas
t511/711 analysers using the Roche FVIII OSA and the Technoclone TECHNOCHROM
FVIII:C chromogenic substrate assay (CSA).

Results: Using the OSA, FVIII activity was close to labelled potency for most analysed
FVIII products including a recombinant FVIII Fc fusion protein. PEGylated FVIII prod-
uct, damoctocog alfa pegol, was marginally above and single-chain product, lonoctocog
alfa, below the predefined acceptance criteria: for FVIII activity < 25 IU/dL: + 5 [U/dL;
for FVIII activity > 25 IU/dL: + 20% (relative). The different principles of OSA and CSA
led to discrepancies in the estimation of all analysed FVIII products. Additionally, in
vitro recovery was increased at lower levels of FVIII activity using the OSA, whereas
recovery was more consistent using the CSA.

Conclusion: These data allow the interpretation of FVIII activity results for different
FVIII products using the Roche FVIII OSA on the cobas t 511/711 analysers.

KEYWORDS
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1 | INTRODUCTION

Haemophilia A (HA) is a rare X-linked bleeding disorder caused by a
deficiency of coagulation factor VIII (FVIII).! Worldwide, the preva-
lence at birth of HA is 24.6 cases per 100,000 males.? Cloning of the
F8 gene that encodes FVIII has improved diagnosis and management
of the disease, as well as allowing for therapeutic advances such as
the development of recombinant FVIII products and their subsequent
modifications.? Regular replacement with recombinant FV1II products
is the standard of care for patients with HA.* The development of
extended half-life FVIII products has provided longer intervals for
patients between doses or higher trough levels of FVIII with the same
dosing interval.*

Several FVIII replacement products are available that differ in
length and structural modifications of the molecule, for example: full-
length plasma or recombinant products, B-domain truncated products
and the most recent generation of products that includes modifica-
tions such as the introduction of a covalent linkage to form a single-
chain product, fusion of the Fc domain of immunoglobulin G1 and non-
specific or site-specific PEGylation (conjugation of active polyethylene
glycol).>¢

The ability to reliably monitor levels of FVIII activity is clinically
important during prophylaxis to directly assess peak and trough levels
and thus prevent breakthrough bleeding; however, inter-patient vari-
ability exists in the amount of FVIII needed to achieve a desired trough
level.” Patients’ needs and lifestyles also change over time. Person-
alised pharmacokinetics using Bayesian analysis with limited sampling
can help optimise prophylaxis in patients with HA.8 In addition, levels
of FVIII activity in plasma guide clinical decision-making in the surgi-
cal management of patients with HA.! A better understanding of the
performance of assays measuring FVIII activity is required; however,
the availability of several different, modified FVIII replacement prod-
ucts (especially those with extended half-life) poses new challenges for
laboratory monitoring.

The types of assay for detecting FVIII activity are the one-stage
activated partial thromboplastin time (aPTT) clotting assay (OSA) and
the chromogenic substrate assay (CSA), which are based on different
assay principles.” Discrepancies between OSA and CSA in the mea-
surement of FVIII activity have been described in several studies and
determining which assay provides the better indication of ‘true’ FVIII
activity is an active area of research.?1° Discrepancies of up to 50%
in FVIII detection between the OSA and CSA have been reported for
some FVIII replacement products'’!2; however, other products can
be measured consistently using either assay.!® Discrepancies can be
minimised by using a product-specific reference standard instead of
a plasma standard for calibration.!214 |n addition, intra-assay differ-
ences between OSAs can occur as a result of several variables includ-
ing the activator type, phospholipid source, FVIII-deficient plasma and
analyser used.>1®

Studies are available from the manufacturers of FVIII replacement
products regarding measurement of FVIII activity; however, drawing
comparisons between such studies can be problematic due to the
inter- and intra-assay discrepancies mentioned above. The evaluation

of a single platform to measure samples from patients treated with
different FVIII replacement products is representative of a clinical
laboratory. The current study aimed to evaluate the performance of
the Roche FVIII OSA (Roche Diagnostics International Ltd, Rotkreuz,
Switzerland) in measuring plasma samples spiked with a panel of
recombinant FVIII replacement products, across clinically relevant
ranges of FVIII activity, in a defined set-up using the cobas t 511/711
analysers.

2 | MATERIALS AND METHODS

2.1 | Study design

This single-centre study was conducted on site at Roche Diagnos-
tics GmbH, Penzberg, Germany, between November 2019 and August
2020. FVIlI-deficient plasma samples were spiked with two batches
of recombinant FVIII replacement products according to the labelled
activity and FVIII activity was subsequently measured using the OSA
and/or CSA. The deviation limits were set by predefined acceptance
criteria: for FVIII activity < 25 1U/dL: + 5 1U/dL; for FVIII activity
> 25 |U/dL: + 20% (relative). Vendor-purchased patient samples, used
as a reference for comparison, were fully compliant with actual eth-
ical approval, based on information provided by the vendor (TRINA
BIOREACTIVES AG, Naenikon, Switzerland). All measurements were
performed on the cobas t 511/711 analysers, which work in an equiva-

lent manner (Figure $1).16:17

Determination of FVIII activity using a FVIIl one-stage clotting
assay (OSA)

FVIII was measured in the OSA using the Factor VIII ready-for-use
cassette for cobas t analysers (Roche Diagnostics International Ltd);
other individual reagents required were sourced from Roche Diagnos-
tics International Ltd and the assay protocol was performed accord-
ing to the manufacturer’s instructions.'® Sample plasma was diluted
and added to human plasma with a FVIII level < 1% of the physiolog-
ical value, whereas all other coagulation factors were present at lev-
els typically > 50% of the physiological value. Test plasma was incu-
bated at 37°C for 4 min with the aPTT reagent containing phospho-
lipids (purified soy phosphatides) and a contact activator (ellagic acid).
The intrinsic coagulation cascade was then initiated by adding CaCl,.
The resulting clotting time was interpreted using a calibration curve,
obtained with dilutions of a calibrator plasma (Global Cal, Roche Diag-

nostics International Ltd).

Determination of FVIII activity using a FVIII chromogenic sub-
strate assay (CSA)

For CSA measurements, the TECHNOCHROM FVIII.C assay
(Technoclone Herstellung von Diagnostika und Arzneimitteln GmbH,
Vienna, Austria) was performed on the cobas t 511/711 analysers.
The reagents (A, B, substrate-buffer-mixture) were prepared as
described in the package insert.!? Samples were diluted 1:40 with
NaCl (Roche Diagnostics International Ltd) and reagents A and B
were added in equivalent quantities. After incubation at 37°C for
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TABLE 1 Characteristics of different FVIII replacement products

Active substance Name Manufacturer
Octocog alfa ADVATE Shire/Takeda
Moroctocog alfa ReFacto AF Pfizer

Simoctocog alfa Vihuma Biotest
Efmoroctocog alfa ELOCTA Biogen/Sobi
Damoctocog alfa pegol Jivi Bayer

Rurioctocog alfa pegol ADYNOVI Baxalta/Shire/Takeda
Lonoctocog alfa AFSTYLA CSL Behring

Molecule length EHL modification Half-life (h)?
Full length - 12.9
BDT = 14.8
BDT - 14.7
BDT Fc fusion 20.9
BDT 60 kDa PEG 17.4
Full length 20 kDa PEG 15.0
BDT Single-chain® 14.2

BDT, B-domain truncated; CSA, chromogenic substrate assay; EHL, extended half-life; Fc, crystallisable fragment; FVIII, factor VIII; h, hours; OSA, one-stage

clotting assay; PEG, polyethylene glycol.

aThe values were taken from the prescribing information of each product provided on the EMA website (https://www.ema.europa.eu/en, accessed December
2020). The half-life was calculated based on an adult population (> 18 years). Measurements were performed with the CSA except for octocog alfa (OSA).
PNo consensus whether the degree of half-life prolongation is sufficient for the EHL classification.”

2 min, the substrate-buffer-mixture was added in a ratio of 1:5
to the diluted sample. The absorption increase was recorded at
408 nm for 150 s. For the calibration curve, six different dilutions
of the Coagulation Reference (Technoclone) were prepared (1:423;
1:130; 1:80; 1:53.3; 1:40; 1:26.6; FVIII activity specified for each
batch 60-150 1U/dL) and measured in the same way as a patient
sample.

2.2 | Samples and sample handling
FVIII replacement products were reconstituted according to the pack-
age inserts. FVIll-deficient plasma samples were spiked with two
independent batches of seven different commercially available FVIII
replacement products (Table 1) at clinically relevant concentrations
(1-120 1U/dL) according to their labelled activity. For all products
used in this study, the potency was determined by the manufacturer
using a CSA (information derived from the European Medicines Agency
[EMA], https://www.ema.europa.eu/en, accessed January 2020). The
first batch (Batch #1) of FVIII replacement products were diluted
in severe HA plasma (George King Bio-Medical, Inc., Overland Park,
KS, USA) and the second batch (Batch #2) were diluted in FVIII-
immunodepleted plasma (Roche Diagnostics International Ltd). Two
different diluents were used due to availability; however, both produce
equivalent results with respect to FVIII activity (Figure S2). Batches #1
and #2 were spiked into FVIII-deficient plasma and measured with the
OSAonthecobast711analyserintriplicates. In parallel, Batch #2 sam-
ples were measured with the CSA on the cobas t 511 analyser. Regu-
lar controls were performed to check for consistent and comparable
performance. In addition, a method comparison (OSA cobas t 711 vs.
CSA cobas t 511) was performed using native plasma samples (N = 49)
(Figure S1). Patient 3.2% citrate plasma samples from individual donors
with different FVIII activity were purchased from a commercial vendor
(TRINA BIOREACTIVES AG).

For the calculation of the OSA/CSA, Batch #2 OSA and CSA results
were used. In addition, untreated patient samples (N = 37) containing
native FVIII at different activities (TRINA BIOREACTIVES AG) were

used as a reference for comparison with the spiked plasma samples
containing recombinant FVIII products.

To assess matrix-dependent differences in FVIII recovery across a
range of concentrations, a calibrator (Global Cal, Roche Diagnostics
International Ltd), which was a normal human plasma pool, was diluted
inNaCl or severe HA plasma (George King Bio-Medical) to defined con-
centrations (1-80 1U/dL). These samples were prepared in duplicate
and measured in triplicate using the OSA.

2.3 | Comparison of FVIIl assay performance with
published literature

Publications that reported the performance of different FVIIl assays in
monitoring different recombinant FVIII products were extracted from
the most recent World Federation of Hemophilia (WFH) Guidelines for
the Management of Hemophilia.> The product simoctocog alfa was not
included in the WFH Guidelines; therefore, an independent search of
the literature in PubMed (https://pubmed.ncbi.nlm.nih.gov/, accessed
September 2020) using the term ‘study + simoctocog alfa’ was con-
ducted. Data extraction was carried out by one user. Studies with val-
ues of FVIII activity separated by activator type were preferred. Stud-
ies analysing post-infusion patient samples were excluded. If more
than one study of the same product met the criteria and provided the
same results in terms of over- or underestimation, only one study was
selected. As there was no full consensus on the absolute or relative dif-
ference that is clinically tolerable in FVIII replacement product moni-
toring within the existing literature,! the measured values from each
of the studies were recalculated according to the acceptance crite-
ria used in this study. Where the reported values were separated by
activator type, the values measured with ellagic acid as the activator
were selected. Three different values for low (< 6 1U/dL), medium (20-
40 IU/dL) and high (80-100 IU/dL) FVIII activity corresponding to the
labelled potency were classified as within (correct), above (overesti-
mated) or under (underestimated) the acceptance criteria used. The
results were compared to the measured values of the closest target

concentrations.
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Performance of OSA measuring different FVIII replacement products. Two independent batches of seven different FVIII

replacement products were diluted in FVIII-deficient plasma to defined concentrations (1-120 |U/dL) according to their labelled potency and FVIII
activity was measured using the OSA. The first batch (Batch #1, A) of FVIII replacement products were diluted in severe HA plasma (George King
Bio-Medical) and the second batch (Batch #2, B) were diluted in FVIII-immunodepleted plasma (Roche Diagnostics International Ltd). The highest
concentration (120 IU/dL) of lonoctocog alfa (AFSTYLA, CSL Behring) was removed from the data set due to a dilution error. The black line
represents the ideal agreement and the dotted red lines the lower and upper deviation limits of the predefined acceptance criteria: for FVIII
activity < 25 IU/dL: + 5 IU/dL; for FVIII activity > 25 IU/dL: + 20% (relative). FVIII, factor VIII; HA, haemophilia A; OSA, one-stage clotting assay

2.4 | Data management and analysis

FVIII activity was read out directly from the analyser and Microsoft
Excel was used for data processing. Recovery was calculated as mea-
sured FVIII activity divided by the target activity according to manu-

facturer labelled potency and expressed as percent of target values.

3 | RESULTS

3.1 | Measurement of FVIII activity using the
Roche OSA

Measurement of FVIII activity across the given concentration range (1-
120 1U/dL) using the OSA in Batch #1 and Batch #2 is shown in Fig-
ures 1A and 1B, respectively. In Batch #1, values for the PEGylated
FVIII replacement product damoctocog alfa pegol (Jivi, Bayer) (FVIII
activity range, 10-100 1U/dL) were marginally higher than the upper
deviation limit. This marginal overestimation was increased in the sec-
ond batch for values across a FVIII activity range of 10-120 IU/dL.
A substantial underestimation was observed for samples spiked with
the single-chain concentrate lonoctocog alfa (AFSTYLA, CSL Behring)
above a FVIII activity of 20 IU/dL in both batches. For two of the
FVIII replacement products, rurioctocog alfa pegol (ADYNOVI, Bax-
alta/Shire/Takeda) and simoctocog alfa (Vihuma, Biotest), single con-
centrations of one batch were marginally above the acceptance limit
in Batch #1 and Batch #2, respectively.

3.2 | Comparison of FVIII activity results using the
Roche OSA to similar platforms

Data from previously published studies that measured FVIII activity
in plasma spiked with FVIII replacement products using an OSA with
ellagic acid as aPTT activator were recalculated according to the accep-
tance criteria used in this study. Table 2 shows that the results obtained
in this study are comparable to those reported in previously published

work.11'13*20'21

3.3 | Measurement of FVIII activity using the
Roche OSA and TECHNOCHROM CSA

In order to investigate whether the differences in FVIII activity of the
FVIII replacement products were specific to the OSA, FVIII activity
across the concentrationrange (1-120 |U/dL) was measured in samples
from Batch #2 using both the OSA and CSA. Most of the CSA results
were above the upper acceptance limit (for FVIII activity < 25 IU/dL: +
5 1U/dL; for FVIII activity > 25 1U/dL: + 20% [relative]) (Figure S3).
The mean ratio for each FVIII replacement product was calculated
with the OSA and CSA results of samples adjusted across a range of
FVIII activities (5-100 IU/dL), according to their labelled potency. The
OSA/CSA ratio of each product was dependent on the FVIII level. At
100 1U/dL FVIII activity, the observed range of discrepancy between
the OSA and CSA results was approximately 20-50% (Figure 2). The

OSA/CSA ratio from 37 native patient samples across a range of
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TABLE 2 Comparison of selected studies investigating the effect of FVIII replacement products in OSA with aPTT reagent containing ellagic

acid

Active substance Activator in aPTT reagent

Octocog alfa Ellagic acid

Ellagic acid (current study)

Ellagic acid (Actin FS)
Ellagic acid (Actin FSL)

Moroctocog alfa

Ellagic acid (current study)

Simoctocog alfa Ellagic acid

Ellagic acid (current study)

Efmoroctocog alfa Ellagic acid/ Silica/ Kaolin/ Polyphenol®

Ellagic acid (aPTT)

Ellagic acid (Actin FS)
Ellagic acid (Actin FSL)

Damoctocog alfa pegol

Ellagic acid (current study)

Rurioctocog alfa pegol Ellagic acid/ Polyphenol®
Ellagic acid (current study)
Lonoctocog alfa Ellagic acid

Ellagic acid (current study)

Assay performance according to FVIII activity level®

(target level in 1U/dL)

Low (< 6) Medium (20-40) High (80-100) References
v (5.0) v/ (30.0) v (100.0) 13

v (5.0) v (40.0) v (100.0) Batch #1
v (5.0) v (40.0) v (100.0) Batch #2
N.D. v (20.0) 1(90.0) 12

N.D. v (20.0) v (90.0) 12

v (5.0) v/ (20.0) v (100.0) Batch #1
v (5.0) v/ (20.0) v (100.0) Batch #2
v (5.0) v (30.0) v (100.0) 13

v (5.0) v (40.0) v (100.0) Batch #1
v (5.0) 1(40.0) v (100.0) Batch #2
v (5.4) v/ (22.0) v (87.0) 27

v (5.0) v/ (20.0) v (80.0) Batch #1
v (5.0) v (20.0) v (80.0) Batch #2
v (4.3) 1(37.5) 1(86.5) 20

v (4.3) v (37.5) v (86.5) 20

v (5.0) 1(40.0) 1(80.0) Batch #1
v (5.0) 1(40.0) 1(80.0) Batch #2
v (5.0) 1(20.0) v (80.0) 21

v (5.0) 1(20.0) v (80.0) Batch #1
v (5.0) v (20.0) v (80.0) Batch #2
v (4.0) 1(30.0) 1 (100.0) 11

v (5.0) 1(40.0) 1(100.0) Batch #1
v (5.0) 1 (40.0) 1 (100.0) Batch #2

aPTT, activated partial thromboplastin time; FVIII, factor VIII; OSA, one-stage clotting assay.
v': correct; 1: overestimated; | : underestimated; N.D.: no data available. Batch #1 and Batch #2 refer to the different batches of the FVIII products used in this

study.

@Recalculated based on the following predefined acceptance criteria: for FVIII activity < 25 IU/dL: + 5 IU/dL; for FVIII activity > 25 IU/dL: + 20% (relative);
target levels based on the labelled potency of samples analysed in the respective study are given in parentheses.

bMean result measured by 10 laboratories using aPTT reagents containing either ellagic acid or polyphenol.

“Mean result measured by 30 different laboratories: aPTT activator reagents that were used included ellagic acid (eight laboratories), silica (19 laboratories),

kaolin (two laboratories) and polyphenols (one laboratory).

4.24-102.00 1U/dL FVIII activity (measured using the OSA) showed
lower deviation (OSA/CSA ratio, 0.84-1.23), relative to the spiked
plasma samples (OSA/CSA ratio, 0.52-1.98) (Figure 2).

3.4 | Percentage recovery of FVIII replacement
products over FVIII concentration range

The percentage recovery of the different FVIII replacement products
was calculated as measured FVIII activity divided by the target activ-
ity according to manufacturer labelled potency and expressed as per-

cent of target values (Figure 3). In all analysed FVIII products, the
percentage recovery was increased at lower levels of FVIII activity
using the OSA. In contrast, the recovery of CSA results was nearly con-
stant across the analysed range of FVIII activity.

To determine whether this assay-dependent effect was attributable
to the dilution matrix, a calibrator plasma was diluted in either NaCl or
severe HA plasma (Figure S4). The dilutions in NaCl showed a constant
recovery of 100 + 4%. However, for dilutions in severe HA plasma,
the same pattern (increasing recovery with lower FVIII activity) was
observed as seen for the OSA values of the plasma spiked with replace-
ment FVIII products.
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FIGURE 2 OSA/CSA ratio for different FVIII replacement products. Freshly prepared FVIII-immunodepleted plasma samples (Roche
Diagnostics International Ltd) spiked with FVIII recombinant products from Batch #2 were measured using both the OSA and CSA. The ratio for
each FVIII replacement product was calculated with OSA and CSA results of samples adjusted to 5 1U/dL, 20 IU/dL, 60 IU/dL and 100 IU/dL FVIII
activity, according to their labelled potency. The grey box indicates the minimum and maximum OSA/CSA ratios of native patient samples (N = 37)
across a range of 4.24-102.00 IU/dL FVIII activity (measured using the OSA). CSA, chromogenic substrate assay; FVIII, factor VIII; HA, haemophilia

A; OSA, one-stage clotting assay

4 | DISCUSSION

This study evaluated the performance of the Roche FVIII OSA in
measuring plasma samples spiked with a panel of seven recombinant
FVIII replacement products at clinically relevant concentrations. FVIII
activity measured with the OSA was close to the labelled potency
for most of the analysed FVIII replacement products, apart from a
marginal overestimation for damoctocog alfa pegol (Jivi, Bayer) and
underestimation for lonoctocog alfa (AFSTYLA, CSL Behring). A review
of published literature showed that the measurement of FVIII activity
of different FVIII products using the OSA was comparable to other
commercially available platforms. There were notable discrepancies
in the measurement of FVIII activity of the replacement products
using the OSA versus the CSA. In the OSA, the percentage recovery
to the labelled potency increased with decreasing FVIII activity of the
recombinant FVIII replacement product in a matrix-dependent effect,
while in the CSA the recovery was nearly constant over the entire con-
centration range. This study adds to the current body of knowledge by
providing data allowing the interpretation of FVIII assay results using
the Roche FVIII OSA on the cobas t 511/711 analysers for seven differ-
ent FVIII replacement products at clinically relevant concentrations.
For damoctocog alfa pegol (Jivi, Bayer), a slight overestimation of
FVIII activity was observed using the OSA. This was also seen in

another study using an ellagic acid containing aPTT reagent (Actin

FS).20 The performance of damoctocog alfa pegol (Jivi, Bayer) in the
OSA seemed to be reagent-specific, which could be explained by an
interaction of the 60 kDa PEG residue with components of the aPTT
reagent.Z%22 FV/[|| activity of the single-chain FVIII product lonoctocog
alfa (AFSTYLA, CSL Behring) was underestimated using the OSA. It is
known that the covalent linkage between the heavy and light chains
results in an increased affinity to bind von Willebrand factor (vWF).23
A single-chain FVIII with an Fc fusion showed a prolonged clotting time
compared with a two-chain FVIII with an Fc fusion in the presence of
VWEF, but an equivalent clotting time in the absence of VWF.2* There-
fore, the prolonged clotting time of lonoctocog alfa (AFSTYLA, CSL
Behring) may be due to a delayed release of recombinant FVIII from
vWF during activation.2* A slower activation rate would have no influ-
ence on the CSA result because measurement only starts after the acti-
vation step. Due to this underestimation, the manufacturer of lonoc-
tocog alfa (AFSTYLA, CSL Behring) recommends a correction factor of
2 be applied to all FVIII results measured with the OSA. Since not all
concentrations show the same percentage deviation, a uniform multi-
plication by a single factor does not result in a full correction over the
entire range, as shown in this study; therefore, this correction factor
should be used with caution.2> Neither the B-domain truncation nor
the Fc fusion appeared to have any influence on the performance of the
Roche FVIII OSA, thus the OSA tested appears to be reliable in detect-

ing this range of FVIII replacement products.
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In this study, the different assay principles of the OSA and CSA led
to notable differences in the estimation of all FVIII products analysed.
In contrast, native plasma samples showed lower deviation. The dif-
ference in the OSA/CSA ratio between plasma samples spiked with
FVIII replacement products and native samples could be explained by
the calibration curve being performed with normal plasma containing
native FVIII. Therefore, product-specific calibration standards would
reduce the difference between OSA and CSA results for the FVIII
replacement products, as shown in a previously published study using

moroctocog alfa (ReFacto AF, Pfizer).26

However, the implementation
of product-specific standards in clinical laboratory practice is compli-
cated by the variety of available FVIII replacement products.

The percentage recovery increased at lower concentrations of FVIII
activity in the OSA; this underlies the observation that the OSA/CSA
ratio was dependent upon the level of FVIII activity. As this pattern was
also seen with octocog alfa (ADVATE, Shire/Takeda), the only unmodi-
fied product in the panel tested, product modifications can be excluded
as avariable. This observation was made in several previous studies and
declared as relative overestimation at low levels.212728 When mea-
suring normal plasma diluted in severe HA plasma, the same pattern
is seen. In contrast, dilutions in NaCl showed a constant recovery over
the analysed range. Therefore, this effect may be caused by the differ-
ent matrices used for calibration and dilution of FVIII and not by the
FVIIl replacement products themselves.

A key strength of this study is the comparison of a panel of FVIII
replacement products at clinically relevant concentrations using a sin-
gle system, modelling the situation of a clinical laboratory. In this study,
samples were prepared ex vivo; thus, while the concentration and panel
of products was chosen with the aim of modelling post-infusion patient
samples as closely as possible, it cannot be excluded that patient sam-
ples may be assessed differently. The FVIII replacement product panel
in this study was not exhaustive and particular note should be given
to the bispecific antibody emicizumab (Hemlibra, Chugai Pharmaceu-
tical Co., Ltd, Tokyo, Japan) that does not require activation by throm-
bin and can, therefore, shorten aPTT resulting in overestimated FVIII
activity using a standard OSA.2? Regarding CSA for measurement of
emicizumab, assays using human FIXa and FX could be used to quantify
emicizumab; however, CSA using the bovine equivalent were insensi-
tive to emicizumab and could not be used for quantification of FVIII
activity.2? Based upon the findings of this study, future work should
focus on validation in post-infusion patient samples treated with dif-
ferent FVIII replacement products.

These data support the use of the Roche FVIII OSA on cobas t
511/711 analysers to accurately measure the activity of a panel of
FVIll replacement products in plasma samples. In this study, FVIII activ-
ity was close to the labelled potency for most analysed FVIII products
using the OSA; therefore, a product-specific reference standard is not
required but could be used to reduce the discrepancies between the
OSA and CSA.
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