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Abstract

The FVIII activity in patients treated with several extended half-life FVIII (EHL-FVIII) agents different when various activated
partial thromboplastin time (APTT) reagents were used. The present study examined the difference in clot waveform
analysis (CWA) findings and FVIII activity when various APTT reagents and CWA were used. The CWA including FVIII
activity was measured using 12 APTT reagents, and the FIX activation based on a small amount of tissue factor assay (sTF/FIX)
were examined in reference plasma (RP), EHL-FVIII (Jivi®) and Kovaltry®. The 3 APTT reagents were associated with high
variation in the peak time and height in the CWA when analyzing low concentrations of FVIIl. The peak time and height
could not be measured with one APTT reagent, and there were marked differences in the CWA findings between Jivi® and
Kovaltry® among APTT reagents. Several APTT reagents showed a markedly lower FVII activity with Jivi® than with
Kovaltry®. In the FVIII assay, the peak time measured with sTF/FIX did not differ markedly between Jivi® and Kovaltry®;
however, the FVIII activity in Jivi® (as measured by the peak height) tended to be higher than in Kovaltry®. The CWA
findings for monitoring Jivi® varied for monitoring Jivi® depending on the APTT reagents used, and sTF/FIX assay may be
able to measure the EHL-FVIII.
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Introduction

The activated partlal thromboplaStm time (APTT) is a clottmg " Department of General and Laboratory Medicine, Mie Prefectural General

time assay that is useful for screening hemophilia' and the
presence of inhibitors (e.g. lupus anticoagulant® and FVIII inhi-
bitor’) and for monitoring unfractionated heparin treatment.*
The development of automatic optical coagulation analyzers
has made it easy to perform multiple inexpensive assays as
routine assays.

An optical coagulation analyzer can demonstrate the clot
reaction curve of APTT. An MDA system was first used to
present the clot reaction curve for detecting the biphasic form
in a case of disseminated intravascular coagulation (DIC).
Such an analysis of the APTT is called a clotting waveform
analysis (CWA), and its utility for examining the coagulation
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factor FVIII (FVIII) activity in patients with hemophilia A has
also been reported.®’ A new FVIII assay using a small amount
of tissue factor and coagulation factor FIX (sTF/FIX) has also
reported useful for measuring FVIII levels, which are acti-
vated via the extrinsic pathway.® Although routine APTT
assays are based on the peak time of CWA-APTT, the peak
height of CWA-APTT is considered to more closely reflect
the physiological clotting ability than the peak time of CWA-
APTT.’

Prophylactic treatment with FVIII concentrate is preferred
to prevent bleeding and joint damage in children with severe
hemophilia.'®!" Extended half-life FVIIT (EHL-FVIII), which
reduces the numbers of injections, would substantially improve
the treatment options for hemophilia A patients.''!?
The attachment of polyethylene glycol (PEG) has been consid-
ered an effective method for prolonging the half-life of recom-
binant FVIIL'*'* However, it was recently reported that the
FVIII activity in patients treated with EHL-FVIII, including
PEG-FVIII, varied among various APTT reagents,'® suggest-
ing that some APTT reagents may be not useful for monitoring
hemophilia A patients treated with EHL-FVIIL. The relation-
ship between various APTT reagents and normal half-life-
(NHL-) and EHL-FVIII has been described in several reports
using a routine APTT assay based on the peak times of a CWA
and chromogenic substrate assay.'®'® However, few reports
have described this relationship using the peak height of an
APTT-CWA including a sTF/FIX assay.” An APTT-CWA may
be able to reveal the differences among various APTT reagents,
as the differences in APTT-CWA results may be greater in
patients with lower concentrations of FVIII than in those with
higher concentrations.

In the present study, APTT and FVIII activity assays using
12 APTT reagents were performed to evaluate the FVIII con-
centration in reference plasma (RP; Instrumentation Labora-
tory, Bedford, MA, USA), Kovaltry® (NHL-FVIII), and Jivi®
(EHL-FVIII; Bayer, Leverkusen, Germany). In addition, the
APTT and FVIII activities were also evaluated by a CWA,
including a sTF/FIX assay.

Materials and Methods
APTT Reagents

A, APTT-SP; B, APTT-SS; C, STA Cephascreen; D, Coagpia
APTT-N; E, APTT PSL; F, C.K. Prest; G, APTT-SLA; H, TC
APTT; I, APTTFS; J, APTT FSL; K, PTT ACT; L, STA PTT A.

[Abbreviations] HemosIL. APTT-SP; APTT-SP and Hemo-
sIL SynthASil; APTT-SS (Instrumentation Laboratory, Bed-
ford, MA, USA), STA Cephascreen; STA Cephascreen, D,
STA PTT Automate; STA PTT A and C.K. Prest (Diagnostica
Stago S.A.S., Asnieres-sur-Sreine, France), Coagpia APTT-N;
APTT-N (SEKISUI MEDICAL CO., LTD., Tokyo Japan),
Thrombocheck APTT-SLA; APTT-SLA and Thrombocheck
APTT; TC APTT (Sysmex Corporation, Kobe, Japan) and
Dade® Actin ® FS Activated PTT Reagent; APTT FS, Dade®
Actin ® FSL Activated PTT Reagent; APTT FSL, Dade®

Actin ® FSL Activated Cephaloplastin Reagent; APTT ACT
and Pathromtin ® SL; APTT PSL (Siemens Healthcare Diag-
nostics Products GmbH, Malvern, PA, USA).

The samples, RP (Instrumentation Laboratory), Kovaltry®,
and Jivi® were diluted to 1.0, 0.50, 0.10, 0.05, 0.01, 0.005 and
0.001 TU with FVIII-deficient plasma (Instrumentation
Laboratory).

The APTT in RP, Kovaltry®, and Jivi® (FVIIL, 1.0, 0.50,
0.10, 0.05, 0.01, 0.005 and 0.001 IU) was measured using the
above mentioned APTT reagents and an ACL-TOP® system
(Instrumentation Laboratory). Three types of curves are shown
on the monitor of an ACL-TOP® system. One is a curve show-
ing the changes in absorbance observed while measuring the
APTT, corresponding to the fibrin formation (FF). The second
is the first derivative peak (1st DP) of the absorbance, corre-
sponding to the coagulation velocity. The third is the second
derivative peak (2nd DP) of the absorbance, corresponding to
the coagulation acceleration. In addition, we calculated the
peak time and height of FF, the 1st DP and the 2nd DP (Sup-
plementary Figure 1). As a limitation, although there was little
evidence for various APTT reagents in ACL-TOP instrument,
all assays using various APTT reagents were conducted with a
CWA using only one instrument as ACL-TOP, due to the fact
that most other instruments could not performe CWA.

The FVIII (1.0, 0.50, 0.10, 0.05, 0.01, and 0.005 1U) activity
was measured by the one-stage clotting method using each
APTT reagent in an ACL-TOP system, with the chromogenic
substrate method using a Revohem™ FVIII chromogenicsys-
tem (HYPHEN BioMed, Neuville-sur-Oise, France) using a
CS-5100 device (Sysmex), or with the sTF/FIX method with
an ACL-TOP system.® The sTF/FIX assay was performed
using a C.K.Prest, FIX (Nonacog Alfa; Pfizer, Tokyo, Japan)
and 2,000-fold-diluted HemosIL RecombiPlasTin 2G, (Instru-
mentation Laboratory) with an ACL-TOP® system® (Supple-
mentary Figure 2).

Statistical Analyses

All assays were performed 8 times. The “error” indicated when
the peak height or time could not be measured. The data are
expressed as the median (25th-75th percentiles). The signifi-
cance of differences between groups was examined using the
Mann-Whitney U-test. P values of <0.05 were considered to
indicate statistical significance. All of the statistical analyses
were performed using the Stat-Flex software program (version
6; Artec Co Ltd, Osaka, Japan).

Results

Although there were no significant differences in the APTT (FF
or 2nd DP time) with 1.00 IU of FVIII among various APTT
reagents (A-L), the differences in APTT measured with APTT
reagents A-L increased in RP from 0.1 to 0.01 IU of FVIIL. The
differences in the peak time tended to be larger in the 2nd DP
than in the FF (Figure 1). The relationship between the FVIII
concentration from 0.001 to 1.00 IU RP and the FF peak time,
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Figure |. The FFT and 2nd DPT with various APTT reagents and various concentrations of FVIIl. [APTT reagents] A, APTT-SP; B, APTT-SS; C,
STA Cephascreen; D, Coagpia APTT-N; E, APTT PSL; F, CK. Prest; G, APTT-SLA; H, TC APTT; I, APTT FS; J, APTT FSL; K, PTT ACT; L, STA
PTT A. [Abbreviations] HemosIL APTT-SP; APTT-SP and HemoslL SynthASil; APTT-SS (Instrumentation Laboratory), STA Cephascreen; STA
Cephascreen, D, STA PTT Automate; STA PTT A and C.K. Prest (Diagnostica Stago S.A.S), Coagpia APTT-N; APTT-N (SEKISUI MEDICAL
CO.,LTD.), Thrombocheck APTT-SLA; APTT-SLA and Thrombocheck APTT; TC APTT (Sysmex Corporation) and Dade® Actin® FS Activated
PTT Reagent; APTT FS, Dade® Actin ® FSL Activated PTT Reagent; APTT FSL, Dade® Actin® FSL Activated Cephaloplastin Reagent; APTT ACT
and Pathromtin ® SL; APTT PSL (Siemens Healthcare Diagnostics Products GmbH). FFT, fibrin formatin time; 2ndDPT, 2nd derivative peak time;

FVIII, coagulation factor FVIII.

Ist DP time, or 1st DP height on the APTT-CWA is shown in
Figure 2A and 2B and Supplemental Table 1-A, 1-B, and 1-C.
When using APTT reagent E, the peak time of FF could not be
measured with 0.001 or 0.005 IU of FVIII, and the variation
coefficient in 0.001 and 0.005 IU of FVIII was high with APTT
reagents A, F, I, and L. The range of the FF peak time with
0.001 to 1.00 IU of FVIII was the longest with APTT reagent A
and the pattern of the FF peak time was similar with APTT
reagents B, C, G, H, J and K. The time and height of the 1st DP
when using the APTT reagents, with the exception of APTT
reagent E, was able to be measured with 0.001 to 1.00 IU of
FVIIIL, and the variation coefficient of the peak time and height
with 0.001 and 0.005 IU of FVIII was particularly high with
APTT reagents A, F and L (Figure 2A and 2B). The range of
the 1st DP time from 0.001 to 1.00 IU of FVIII was the longest
with APTT reagents A and L and shortest with APTT reagent
F, and the range of the 1st DP height was the longest with
APTT reagents G, I and K.

The relationships between the FVIII concentration and the
Ist DP time or height of the APTT-CWA in 0.005 to 1.00 IU of
Kovaltry® or Jivi® are shown in Figure 3A and 3B, and

Supplemental Tables 2A and 2B. The 1st DP time could not
be measured with APTT reagent E and was longer in Jivi® than
in Kovaltry® when APTT reagents A and L were used.
When other APTT reagents were used, the 1st DP time was
prolonged in a dose-dependent manner as the FVIII concen-
tration decreased in Jivi® or Kovaltry®. The 1st DP height
was unable to be measured with APTT reagent E, and it was
lower in Jivi® than in Kovaltry® with APTT reagent A.
When other APTT reagents were used, the 1st DP height
was reduced in a dose-dependent manner as the FVIII con-
centration decreased in Jivi® or Kovaltry®. The Ist DP
height tended to be higher in Jivi® than in Kovaltry® when
other APTT reagents were used.

In the sTF/FIX assay, the 1st DP time was shortened in a
dose-dependent manner, and the 1st DP height increased in
a dose-dependent manner from 0.005 to 1.00 IU (Supple-
mental Figure 3A and 3B and Supplemental Table 3). The
1st DP time of Jivi® and Kovaltry® was shortened in a dose-
dependent manner from 0.005 to 1.00 IU of FVIII and few
differences were observed between Jivi® and Kovaltry®
(Figure 4 A and Supplemental Table 3). The 1st DP height
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Figure 2. The Ist DPT (A), and Ist DPH (B) and FVIIl concentrations with various APTT reagents. [FVIIl concentrations] I, 1.00 1U; 2, 0.50 |U;
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SP; APTT-SP and HemoslL SynthASil; APTT-SS (Instrumentation Laboratory), STA Cephascreen; STA Cephascreen, D, STA PTT Automate;
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Figure 3. The Ist DP time (A) and Ist DPH (B), and FVIII concentration in Kovaltry® and Jivi® measured with various APTT reagents. Closed
circle, Kovaltr'y®; open circle,]ivi®; [FVIIl concentrations] |, 1.00 IU; 2, 0.50 IU; 3, 0.10 1U; 4, 0.05 1U; 5, 0.01 1U; 6, 0.005 IU. [APTT reagents] A,
APTT-SP; B, APTT-SS; C, STA Cephascreen; D, Coagpia APTT-N; E, APTT PSL; F, C.K. Prest; G, APTT-SLA; H, TC APTT; I, APTT FS; J, APTT
FSL; K, PTT ACT; L, STA PTT A. [Abbreviations] HemosIL APTT-SP; APTT-SP and HemoslL SynthASil; APTT-SS (Instrumentation Laboratory),
STA Cephascreen; STA Cephascreen, D, STA PTT Automate; STA PTT A and C.K. Prest (Diagnostica Stago S.A.S), Coagpia APTT-N; APTT-N
(SEKISUI MEDICAL CO., LTD.), Thrombocheck APTT-SLA; APTT-SLA and Thrombocheck APTT; TC APTT (Sysmex Corporation) and

Dade® Actin® FS Activated PTT Reagent; APTT FS, Dade® Actin ® FSL Activated PTT Reagent; APTT FSL, Dade® Actin® FSL Activated

Cephaloplastin Reagent; APTT ACT and Pathromtin ® SL; APTT PSL (Siemens Healthcare Diagnostics Products GmbH). IstDPT, Ist derivative
peak time: FVIII, coagulation factor FVIII.
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circle, Jivi®; Ist DPT, first derivative peak time; Ist DPH, first derivative peak height.

Table 1. Concentrations of FVIIl in Kovaltry® as Determined by Clotting (With Various APTT Reagents) and Chromogenic Substrate Methods.

Kovaltry® X  Methods A B C D E F G H | J K L
FVIIIU) 100 1.02  APTT 092 105 089 100 08 080 100 079 084 108 072 086
IstDPT 088 110 088 102 066 09 098 080 070 110 072 099

IstDPH 102 120 102 124 099 100 106 100 100 110 110 102

050 045 APTT 045 050 046 050 044 043 052 040 040 050 034 047

IstDPT 044 054 048 052 038 046 049 042 034 054 034 05I

IstDPH 050 058 049 062 050 052 060 050 051 054 064 052

0.10 009 APTT 010 0l 010 Ol 0I3 010 012 009 00l 0.l 00l 00l

IstDPT 008 0.2 000 012 009 0.0 0.1 009 009 0.l 0.6 0.10

IssDPH 0.1 010 011 042 013 0I2 042 0l 0I2 o0l 0I3 016

005 048 APTT 005 005 005 005 006 005 007 004 005 005 005 005

IstDPT 005 006 005 005 005 005 005 005 005 005 005 005

IstDPH 005 005 005 006 005 006 005 005 006 005 006 005

00l 0009 APTT 00l 00l 00l 00l 00l 00l 00l 00l 00l 00l 00 00l

IstDPT 001 00l 00l 00l 00l 00l 00l 00l 00l 00l 00l 00l

IstDPH 001 00l 00l 00l 00l 00l 00l 00l 00l 00l 00l 00l

0.005 0.004 APTT 0.005 0005 0005 0005 error error 0006 0005 0005 0005 0006 0.005

Ist DPT ~ 0.005 0006 0005 0006 error 0.005 0005 0004 0005 0005 0004 0.005

Ist DPH 0005 0005 0006 0006 error 0.007 0005 0005 0005 0005 0.006 0.005

X, chromogenic substrate method; A, 2ndDPT; B-L, FFT; IstDPT, first derivative peak time; FVIII, coagulation factor FVIII. [stDPH, first derivative peak height;
APTT, activated partial thromboplastin time; 2nd DPT, second derivative peak time; [APTT reagents] A, APTT-SP; B, APTT-SS; C, STA Cephascreen; D, Coagpia
APTT-N; E, APTT PSL; F, C.K. Prest; G, APTT-SLA; H, TC APTT; I, APTT FS; ), APTT FSL; K, PTT ACT; L, STAPTT A.

of Jivi®

and Kovaltry® was increased in a dose-dependent

when APTT reagents A, F and L and APTT reagents A and

manner from 0.005 to 1.00 IU of FVIII but it tended to be
higher in Jivi® than in Kovaltry® (Figure 4B and Supple-
mental Table 3).

In FVIII assays, a routine clotting assay showed an error in
0.5% Kovaltry® using APTT reagents E and F, and in 0.005 TU
Jivi® using APTT reagents A, E, F and L (Table 1). The FVIII
activity in Jivi® was markedly lower than that in Kovaltry®
when APTT reagents A, F and L were used. The FVIII assay by
the 1st DP time and height showed an error in 0.005 TU
Kovaltry® when APTT reagent E was used and in 0.005 TU
Jivi® when APTT reagents A, E and L were used (Tables 1 and
2). The FVIII activity, as measured by the 1st DP time and 1st
DP height, was markedly lower in Jivi® than in Kovaltry®

L, were used respectively. When APTT reagents other than A
and L were used, the results of the FVIII assay by the 1st DP
height tended to be higher than those of the chromogenic FVIII
assay. The results of the FVIII assay by the 1st DP time of sTF/
FIX showed no significant difference between Jivi® and
Kovaltry®; however, the results of the st DP height assay
showed that the FVIII activity tended to be higher in Jivi® than
in Kovaltry® (Table 3).

Discussions

Two methods are used to measure the FVIII activity: the one-
stage method, which used an APTT assay, and the two-stage
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Table 2. Concentrations of FVIII in Jivi®, as Determined by Clotting (With Various APTT Reagents) and Chromogenic Substrate Methods.

Jivi® X Methods A B C D E F G H | J K L
FVIl(lU)  1.00 1.0l  APTT 0.22 1.06 0.96 1.01 0.83 04l 1.08 0.85 091 1.10 0.82 0.08
Ist DPT  0.10 1.30 1.10 1.20 0.56 0.54 1.10 0.98 1.10 1.30 1.02 0.08
Ist DPH  0.04 1.88 1.20 1.46 1.24  1.34 1.30 1.26 .16 1.34 1.70 0.13
0.50 043 APTT 0.09 0.54 0.50 0.51 046 0.19 0.54 0.44 0.44 0.50 0.38 0.05
Ist DPT  0.04 0.62 0.56 0.56 028 0.26 0.54 0.51 0.56 0.07 0.51 0.04
Ist DPH  0.02 0.92 0.62 0.72 0.64 0.64 0.70 0.62 0.56 0.70 0.88 0.04
0.10 0.1l APTT 0.02 0.11 0.11 0.10 0.1l 0.08 0.11 0.10 0.10 0.10 0.10 0.02
Ist DPT 0.0l 0.13 0.11 0.11 0.07 0.09 0.12 0.10 0.13 0.12 0.11 0.0l
IstDPH 0.003 0.18 0.13 0.14 0.18 0.14 0.17 0.16 0.16 0.14 0.16 0.1.2
0.05 0.04 APTT 0.0l 0.05 0.05 0.05 0.05 0.04 0.07 0.05 0.05 0.04 0.05 0.0l
Ist DPT  0.002 0.06 0.05 0.05 0.04 0.04 0.05 0.05 0.06 0.06 0.05 0.004
IstDPH 0.001 0.08 0.06 0.07 0.08 0.08 0.08 0.08 0.07 0.07 0.07 0.06
0.0l 0.007 APTT 0.003 0.0l 0.0l 0.0l 0.0l 0.0l 0.02 0.01 0.0l 0.0l 0.0l error
Ist DPT  error 0.0l 0.0l 0.0l 0.0l 0.0l 0.0l 0.0l 0.0l 0.0l 0.0l 0.001
Ist DPH  error 0.0l 0.0l 0.0l 0.02 0.0l 0.02 0.02 0.02 0.02 0.02 0.001
0.005 0.002 APTT error 0.005 0.005 0.006 error error 0.007 0.005 0.005 0.005 0.005 error
Ist DPT error 0.006 0.005 0.006 error 0.004 0.006 0.005 0.006 0.006 0.005 error
Ist DPH error 0.006 0.006 0.007 error 0.008 0.007 0.007 0.008 0.007 0.008 error

X, chromogenic substrate method; A, 2ndDPT; B-L, FFT; IstDPT, first derivative peak time; FVIII, coagulation factor FVIII. 1stDPH, first derivative peak height;
APTT, activated partial thromboplastin time; 2nd DPT, second derivative peak time; [APTT reagents] A, APTT-SP; B, APTT-SS; C, STA Cephascreen; D, Coagpia
APTT-N; E, APTT PSL; F, C.K. Prest; G, APTT-SLA; H, TC APTT; I, APTT FS; J, APTT FSL; K, PTT ACT; L, STAPTT A

Table 3. FVIIl Concentrations in Kovaltry® and Jivi® as Determined by Ist DPT and Ist DPH in the sTF/FIX Assay.

Fvil 1.00 IU 0.50 U 0.101U 0.05 IV 0.01 U 0.005 1U
IstDPT Kovaltry® 0.88 IU 043U 0.111U 0.05 1IU 0.01 IU 0.006 IU

Jivi® 091 1IU 0.48 IU 0.131U 0.07 IU 0.02 U 0.007 IU
Ist DPH Kovaltry® .15 1U 0.50 IU 0.101IU 0.05 1IU 0.0l IU 0.006 IU

Jivi® 1.52 U 0.76 IU 0.16 IU 0.08 IU 0.02 IU 0.08 IU

Ist DP, first derivative peak; Ist DPT, Ist DP time; Ist DPH, Ist DP height; FVIII

method, which use a chromogenic substrate assay.'®?° In

addition, the APTT-CWA consists of a peak time which uses
a routine APTT and a peak height which so far has only been
rarely reported.’ Thereafter, an examination to determine the
peak height of APTT-CWA is required in the future.
Recently, the presence of marked inter-laboratory variability
in the results obtained using APTT peak time-based assays,
which can be intensified in a reagent-specific manner
depending on the EHL-FVIII used, has attracted atten-
tion.'>'® The use of a chromogenic substrate assay, which
tends to show less variability, especially with EHL-FVIII, is
therefore recommended.'®** However, the one-stage APTT
peak time-based method is widely used and more easily per-
formed in small laboratories than the chromogenic substrate
assay.

In the present study of the peak time and height usinga CWA,
for the examination of RP, there were no significant differences
in the APTT among the APTT reagents with 1 IU FVIII; how-
ever, the variability in the peak time and height of CWA among
APTT reagents increased with low concentrations of FVIIL. In
particular, the APTT could not be measured with 0.001 or 0.005
IU of RP when using APTT reagent E in this CWA of the ACL-

, coagulation factor FVIII.

TOP system, suggesting that the reagent, which consists of soy-
bean lecithin and silica, may not be useful for diagnosing
patients with severe hemophilia in this CWA. The FF peak time
of the CWA is used as the routine APTT. The height of the 1st
DP measured using APTT reagents (other than E) was able to be
used to measure low levels of FVIII concentration-dependently,
indicating that the height of the 1st DP shows an equivalent or
superior ability for measuring low FVIII concentrations to the
peak time of FF (Supplemental Table 1).

In the comparison between Kovaltry® and Jivi®, the 1st DP
time was longer in Jivi® than in Kovaltry® when using APTT
reagents A and L. APTT reagent A consists of a synthetic phos-
pholipid and colloidal silica, and APTT reagent L consists of
cephalin and celite. A PEG moiety on EHL-FVIII appears to
interact with silica-based APTT reagents, leading to over- or
under-recovery.'>! However, the phospholipid of an APTT
reagent may also contribute to any subsequent variability in the
APTT. In APTT reagents other than A, E and L, the 1st DP time
was prolonged in a dose-dependent manner as the FVIII concen-
tration of Jivi® or Kovaltry® decreased. The 1st DP height in the
APTT-CWA showed similar results to the 1st DP time; however,
the 1st DP height in Jivi® was not decreased in comparison to
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Kovaltry® when APTT reagent L was used. The 1st DP height
tended to be higher in Jivi® than in Kovaltry®. The peak 1st DP
height in the APTT-CWA may reflect a thrombin burst,** which
may better reflect the physiological clotting activity than the 1st
DP time in the APTT-CWA. These findings suggest that the 1st
DP height in the APTT-CWA may reflect the actual hemostatic
ability more closely than the 1st DP time. The sTF/FIX assay®
can measure low levels of FVIII in Jivi® and Kovaltry® and
showed a similar pattern to the APTT-CWA, suggesting that the
sTF/FIX assay without activation of contact factor®™’ may be
useful for monitoring hemophilic patients treated with Jivi®.
The inability to measure very low concentrations of FVIII activ-
ity suggests that APTT reagents E and F may not be useful in the
monitoring severe hemophilia in a CWA with the ACL-TOP
system. However, the precise reason why APTT reagent F,
which consists of cephalin from rabbit brain and ellagic acid,
was not able to measure very low concentrations of FVIII activ-
ity remains unclear. The discrepancy between Kovaltry® and
Jivi® suggests that APTT reagents A and L may not be useful
in hemophilic patients being treated with PEG-FVIII, possibly
due to the presence of celite, which is found in APTT reagent L.

The FVIII activity determined based on the 1st DP height
may be more accurate than that determined based on the FF
time of the APTT-CWA. The FVIII activity measured by the
sTF/FIX assay tended to be higher in Jivi® than in Kovaltry®.
As there are little reports for monitoring hemophilic using sTF/
FIX assay in hemophilic patients, further study using the sTF/
FIX assay for monitoring hemophilic patients treated with
Kovaltry® or Jivi® will be required. The difference in the 1st
DP time and height in the sTF/FIXassay suggests that the phy-
siological clotting activity evaluated by the 1st DP height might
be different from that evaluated by the 1st DP time and that the
physiological clotting activity with Jivi® might be different
from that with Kovaltry®. The modified sTF/FIX assay using
platelet-rich plasma instead of commercial phospholipid is not
affected by APTT reagents,”® suggesting that this assay might
be useful in a clinical setting for monitoring hemophilic
patients treated with EHL-FVIII.

In conclusion, APTT reagents A, E and L are not recom-
mended for monitoring hemophilia treatment with Jivi® as
PEG-FVIII in this CWA of the ACL-TOP system. The FVIII
activity varied when using the peak time or height of the CWA-
APTT, chromogenic assay, or sTF/FIX assay, suggesting that
further studies will be needed to ensure the adequate evaluation
of the physiological coagulation ability in a clinical setting.
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