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Abstract Baxter has developed a new recombinant factor
IX (rFIX) drug product (BAX326) for treating patients with
hemophilia B, or congenital FIX deficiency. An extensive
preclinical program evaluated the pharmacokinetics, effi-
cacy, and safety of BAX326 in different species. The
efficacy of BAX326 was tested in three mouse models of
primary pharmacodynamics: tail-tip bleeding, carotid
occlusion, and thrombelastography. The pharmacokinetics
was evaluated after a single intravenous bolus injection in
mice, rats, and macaques. Toxicity was assessed in rats and
macaques, safety pharmacology in rabbits and macaques,
and immunogenicity in mice. BAX326 was shown to be
efficacious in all three primary pharmacodynamic studies
(P < 0.0076). Hemostatic efficacy was dose related and
similar for the three lots tested. Pharmacokinetic results
showed that rFIX activity and rFIX antigen concentrations
declined in a bi-phasic manner, similar to a previously
licensed rFIX product. BAX326 was well tolerated in
rabbits and macaques at all dose levels; no thrombogenic
events and no adverse clinical, respiratory, or cardiovas-
cular effects occurred. BAX326 was also shown to have a
similar immunogenicity profile to the comparator rFIX
product in mice. These results demonstrate that BAX326
has a favorable preclinical safety and efficacy profile,
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predictive of a comparable effect to that of the previously
licensed rFIX in humans.
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Introduction

Hemophilia B, or congenital factor IX (FIX) deficiency, is
an X-linked bleeding disorder resulting in a reduced or
complete lack of FIX activity in plasma. It is a lifelong
condition affecting individuals from birth onwards, and
occurring in approximately 1 in 30,000 live male births [1-
3]. Clinical manifestations depend on the severity of the
disease and are characterized by spontaneous bleeds and/or
bleeds of increased severity following accidental or surgi-
cal trauma into joints, muscles, or internal organs. Infusion
with FIX concentrates is the mainstay of treatment for
patients with hemophilia B to prevent or control bleeding
episodes.

Plasma-derived (pd) coagulation factors were intro-
duced in the early 1990s and have since had significant
medical and quality of life benefits for hemophilia patients.
Despite the availability of high-purity, virus-inactivated pd
factor VIII and pdFIX products that are considered to be
free of known viruses such as human immunodeficiency
virus (HIV) and hepatitis B and C, concerns remain about
their contamination with new human pathogens, such as
West Nile virus and SARS, or non-lipid enveloped infec-
tious agents, such as blood-borne prions causing new var-
iant Creutzfeldt-Jakob disease (vCID), transmission of
hepatitis A virus [4, 5] and parvovirus [6, 7], as current
inactivation/removal steps are mainly limited to lipid-
coated pathogens [8]. This concern has stimulated intense
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efforts to develop recombinant human rFVIII and rFIX
products for use in persons with hemophilia A and B.

Baxter’s recombinant (r) coagulation FIX (BAX326") is
a glycoprotein that is secreted by genetically engineered
mammalian cells derived from a Chinese hamster ovary
(CHO) cell line. No materials of human or animal origin
are added in the manufacture, purification, or formulation
of the final drug product, thus reducing the risk of trans-
mission of adventitious agents. The manufacture of
BAX326 includes two independent viral inactivation/
reduction steps: solvent/detergent (S/D) treatment and
nanofiltration. Here, we describe the pharmacokinetics,
safety, and efficacy of BAX326 in several animal models
compared with licensed pdFIX and rFIX.

Materials and methods

The rFIX used in the presented studies was synthesized by
a recombinant CHO cell clone in suspension culture which
coexpresses rFIX and recombinant human wild-type furin.
Three lots were tested in the primary pharmacodynamic
studies. A commercially available rFIX (Benefix; Wyeth
Europe Ltd., South Taplow, UK) and a licensed pdFIX
(Mononine; CSL Behring, Nuremberg, Germany) were
used as reference items; formulation buffer and/or saline
served as negative controls. The following species were
chosen to characterize the pharmacokinetic profile of
BAX326: FIX knockout (ko) mice, rats, and macaques.
Pharmacological activity was shown in in vivo efficacy
studies in mice, and in an in vitro activated partial pro-
thrombin time (aPTT) study in rats and macaques. Hence,
these species were also considered as suitable to assess
pharmacology and toxicity.

All studies complied with national laws governing ani-
mal experimentation and were approved by the animal care
committees of the respective institutions. Safety pharma-
cology, pharmacokinetic, toxicology, and immunogenicity
studies were performed according to GLP.

Efficacy studies in hemophilia B mice

The efficacy of BAX326, defined as statistically signifi-
cantly reduced blood loss compared with buffer, was tested
in three mouse models of primary pharmacodynamics (FIX
ko mice: B6.129P2-F9'™!P¥s) " A carotid occlusion model
(COM), and thrombelastography (TEG), which has been
used in a variety of preclinical models of hemophilia [9,
10], were used to compare the efficacy of BAX326 with
that of the previously licensed FIX products. Animals

! Licensed in the USA in 2013 (Rixubis; Baxter Healthcare Corp.,
Westlake Village, CA, USA).
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received intravenous (iv; clinical application route) pro-
phylactic treatment with 75 IU/kg of BAX326 or licensed
rFIX, and, in the carotid occlusion model, licensed pdFIX.
To obtain dose—effect curves, BAX326 was tested at 10,
25, 75, and 100 IU/kg in a tail-tip bleeding (TTB) model.
Animals were anesthetized using 100 mg/kg ketamine
and 10 mg/kg xylazine and humanely killed by cervical
dislocation immediately after the observation period or
blood sampling. Statistical analyses were performed with R
(2009) Version 2.8.1 and StatXact (2007) version 8.0.

Carotid occlusion model

10 mice (5m/5f) per group received test or reference item
15 min before exposing the left carotid artery and denuding
the endothelium by topical application of 15 % FeCl; for
3 min [11]. Carotid blood flow was monitored before and
after injury using an ultrasound flow probe interfaced with
a flow meter (TTFM, Transonic Systems Inc) over 30 min,
and time to occlusion (min) assessed.

Thrombelastography

10 mice (5m/5f) received test or reference item 5 min
before 1 mL citrated whole blood was drawn by veni-
puncture of the vena cava caudalis, mixed with CaCl,, and
immediately measured by TEG for R-time (min), i.e., the
time of latency from when the blood is placed in the ana-
lyzer (Haemonetics Corp., Braintree, MA, USA) until ini-
tial fibrin formation. This represents clot initiation and
resembles the enzymatic portion of coagulation. If no clot
was formed, the TEG run was canceled after 3 h.

Tail-tip bleeding model

16 mice (8m/8f) per group received test or reference item
5 min before clipping 2 mm of the tail tip and placing it in
warm saline at approximately 37 °C. The total blood loss
[mg] was gravimetrically determined over 60 min.

Pharmacokinetic studies in mice, rats, and macaques

The pharmacokinetics of BAX326 after a single iv bolus
injection was evaluated and compared with previously
licensed rFIX in B6.129P2-F9"'P¥* mice, Sprague-Daw-
ley rats, and macaques.

Conscious restrained mice received a dose of 75, 200, or
750 of BAX326, 75 IU/kg licensed rFIX, or 75 IU/kg
pdFIX; 10 animals (5m/5f) per time point were bled by
cardiac puncture 5, 15 min, 1, 3, 6, 10, or 16 h thereafter
(serial killing design). Ten Sprague—Dawley rats (5Sm/5f)
per group received 500 pg/kg of test or reference item in a
lateral tail vein. Blood samples were drawn from the
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ventral tail artery at least 24 h before (baseline) and 5, 30,
90 min, 4, 7, and 10 h after dosing. Four conscious
restrained macaques (2m/2f) per group received 150 IU/kg
of BAX326 or licensed rFIX into the vena saphena; blood
samples were drawn at baseline, 5, 30, 90 min, 3, 6, 10, and
16 h after dosing.

The primary end point of these studies was dose-
adjusted AUC_g, (the area under the curve vs. time curve
from O to the last time point measured) for human FIX
activity in mice and macaques and for human FIX protein
(antigen) in all species. Secondary end points were in vivo
recovery (IVR), half-life (HL), mean residence time
(MRT), total clearance standardized per kg body mass
(CLs), and volume of distribution at steady state (Vss). FIX
activity was analyzed by chromogenic assay (Biophen
Factor IX, Hyphen Biomed, Neuville-sur-Oise, France) in
citrated mouse plasma samples, and by FIX 1-stage clotting
assay in citrated rat and macaques plasma (see Supple-
mental Data). FIX protein (antigen) in plasma of all three
species was measured by ELISA (see Supplemental Data)
using commercially available polyclonal antibodies
(Enzyme Research Laboratories, Swansea, UK). Statistical
analyses were performed with SAS Version 8.2 for Linux.

Safety pharmacology studies in rabbits and macaques

The thrombogenic potential of BAX326 and its effects on
body temperature, and cardiovascular and respiratory
function was investigated in rabbits and macaques. The
highest dose tested (750 IU/kg) in animals with normal
hemostasis reflected at least 10 times the intended human
prophylactic dose. Licensed rFIX and pdFIX served as
reference items.

Thrombogenic potential in rabbits

In a Wessler rabbit stasis model [12], six animals per
treatment group received a single iv bolus injection of
BAX326, licensed rFIX, or pdFIX; thrombogenicity was
assessed semi-quantitatively using a 4-point thrombus
formation scale (blinded reviewer) for isolated jugular vein
segments. In a separate study, the thrombogenic potential
of BAX326 was evaluated after addition of higher amounts
of FIXa (0.1272 IU/mL), similar to those present in the
previously licensed rFIX.

Cardiovascular safety in telemetered macaques

Eight male conscious telemetered (integrated radiotelem-
etry system) macaques received a single iv bolus injection
of BAX326 or formulation buffer at 75 or 450 IU/kg into
the vena saphena using a Latin square design. Clinical
observations, body weight, body temperature, respiratory

rate, intra-thoracic pressure changes, ECG parameters, and
blood pressure were evaluated.

Toxicology studies in mice, rats, and macaques
Single-dose toxicity in mice and macaques

Single-dose toxicity was assessed in C57BL/6NCrl mice and
macaques. 10 mice (5m/5f) per treatment group received an
iv bolus injection via tail vein of BAX326, licensed rFIX,
pdFIX, buffer, or saline at 750, 4000, or 7500 IU/kg.
Immediate effects 1 day after administration and possible
long-term effects after a 14-day recovery period were
assessed by body weight, clinical condition, hematocrit and
platelet count, prothrombin time (PT), aPTT, and macro-
scopic and microscopic pathology. After a single adminis-
tration of 200 IU/kg of BAX326 and a 6-day washout period
in four (2m/2f) macaques, these animals received a further
dose of 750 IU/kg and were assessed for clinical condition,
body weight, food consumption, clinical pathology, organ
weight, macropathology, and histopathology.

Repeat dose toxicity in rats and macaques

As part of the above-mentioned study in macaques, repe-
ated iv administration of BAX326 was assessed in four
(2m/2f) macaques that received a dose of 750 IU/kg every
other day for 28 days. Clinical condition, body weight,
clinical pathology, organ weight, macropathology and
histopathology, clotting function, hematology, blood
chemistry, and antibody formation were assessed.

In two further studies, the systemic toxic potential,
NOAEL, and safety margin to the clinical dose of BAX326
were compared with previously licensed rFIX administered
by iv bolus injection in rats and macaques every other day
for 28 days. 30 (15m/15f) rats per treatment group received
BAX326 at 200 or 750 IU/kg, licensed rFIX at 200 IU/kg,
or buffer at the corresponding fixed volume of 5 mL/kg.
Body weight, clinical condition, clinical pathology, food
consumption, urinalysis, ophthalmic, organ weight, and
macroscopic and microscopic pathology were assessed for
reversibility of any toxicological effects during a 2-week
recovery period; toxicokinetics and anti-product antibody
formation were assessed in satellite animals. Ten (5m/5f)
macaques per treatment group received BAX326 at 200 or
750 IU/kg, licensed rFIX at 200 IU/kg, or buffer at the
corresponding fixed volume of 5 mL/kg. Clinical signs,
body weight, ophthalmoscopy, cardiovascular investiga-
tions, clinical pathology, toxicokinetics, analysis of FIX
activity in plasma and of neutralizing and binding anti-
bodies in plasma organ weights, necropsy, and histopa-
thology were assessed for reversibility of any effects during
a 2-week recovery period.
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Local tolerance in rabbits

Local tolerance of BAX326 at potencies of approximately
2000 and 3000 IU/vial was assessed after iv (intended
clinical route), and intraarterial and paravenous (possible
misapplication routes) application in rabbits. BAX326 or
buffer was injected iv or intraarterially (ia) at a volume of
5 mL within 2 min into the right ear of four rabbits (2m/
2f). BAX326 or licensed rFIX was injected paravenously
(pv) at a volume of 0.5 mL per animal as a bolus injection
into the right ear of another four rabbits (2m/2f). An
equivalent volume of isotonic saline was administered into
the left ear of each rabbit by the same route. The animals’
behavior was observed and injection sites were examined
macroscopically for possible changes within 30 min of
treatment and thereafter intermittently up to 6 h, and at 24,
48, and 72 h. Histopathological examination was per-
formed at the end of the observation period.

Comparative immunogenicity in mice

The immunogenicity of BAX326 compared with previ-
ously licensed rFIX was tested in BALB/c mice. 10 male
animals received eight iv injections of test or reference
item at doses of 2.5, 5, and 10 pg per mouse at weekly
intervals. Plasma samples were taken at baseline, after the
fourth and after the last dose, and tested for antibodies
against human FIX by ELISA. Development of antibodies
against product impurities such as host cell proteins was
also analyzed.

Results
Efficacy studies in hemophilia B mice

BAX326 was shown to be efficacious at 75 IU/kg in all
three primary pharmacodynamic studies (P < 0.0076)
performed. Hemostatic efficacy was similar for all three
lots tested and dose related.

Carotid occlusion model

Time to occlusion for all three lots of BAX326 tested was
markedly lower (3.3-4.8 min) than for buffer
(>30 min = no occlusion; P = 0.00035) (Fig. 1).
Thrombelastography

Median R-time in buffer-treated animals was 98.7 min.
Treatment with 75 IU/kg of BAX326 led to a statistically

significant reduction of time to clotting (54.5 min;
P = 0.00074) (Fig. 2).

@ Springer

E 40
E
c 30 oo oo ] b
R
7
=
S 20
o
o
[}
° 10 . . . vee®
0 v v v v v
%'\ ‘L %ﬁ-’ ‘.Q ‘_Q é
R R A P
© © N A A
A° A° A S &
© o o <
EAE A A A
NS ge’
2 Q Q §\“ga &

Fig. 1 Time to occlusion after treatment with rFIX, pdFIX, or buffer.
Three lots of BAX326 (filled circle) were tested at 75 IU/kg to show
lot-to-lot consistency. All lots were considered efficacious as median
time to occlusion (3.3—4.8 min) was markedly reduced compared with
buffer-treated animals (filled triangle >30 min = no occlusion;
P = 0.00035, assessed for Lot 2 only). Median time to occlusion
was 4.6 min after treatment with 75 TU/kg of the licensed rFIX (filled
square) and 5.1 min after treatment with the licensed pdFIX (filled
diamond)
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Fig. 2 Time to clotting (R-time) of rFIX-treated and buffer-treated
FIX ko mice. Median R-time in buffer-treated animals was 98.7 min.
Treatment with 75 IU/kg of BAX326 led to a statistically significant
reduction of time to clotting (54.5 min; P = 0.00074). Median
R-time was similarly reduced to 56.2 min by treatment with 75 IU/kg
of the active control item, a previously licensed rFIX

Tail-tip bleeding model

Median total blood loss in buffer-treated animals was
1,036 mg. Median blood loss was reduced to 927 mg with
10 TU/kg of BAX326. Treatment with 75 IU/kg, the dose
also used in the COM and TEG models, led to a statisti-
cally significantly lower median blood loss (145 mg;
P = 0.0085) than with buffer (Fig. 3). Treatment with
100 IU/kg further reduced median blood loss to 32 mg.
Statistical evaluation showed a monotone dose—response
relation (P = 0.0076).



Preclinical safety + efficacy of a new rFIX

529

1500

1000 .

blood loss (mg)

500 +
+ :
0 i; iy ! -
& &y & «© ¢
& NG \ \ &
Q\\5\ N qf;\o ,\Q\o <’
R 5
)
ol & & &

Fig. 3 Blood loss in FIX ko mice after treatment with different doses
of BAX326 or buffer. Four doses of BAX326 were tested to obtain a
dose—effect curve. Buffer-treated animals served as negative controls
and showed a median total blood loss of 1,036 mg. Median blood loss
was reduced to 927 mg by treatment with 10 IU/kg of BAX326 and to
204 mg by treatment with 25 IU/kg rFIX. Treatment with 75 IU/kg
rFIX, the dose also used in the carotid occlusion and TEG studies, led
to a median blood loss of 145 mg, which was shown to be statistically
different from buffer (P = 0.0085). Treatment with 100 IU/kg further
reduced median blood loss to 32 mg. Statistical evaluation proved a
monotone dose-response relation (P = 0.0076). The higher inter-
individual variation observed for 75 IU/kg than for 25 IU/kg
BAX326 is consistent with published results [13—15] and a known
and accepted limitation of the model

Pharmacokinetic studies in mice, rats, and macaques

The main pharmacokinetic parameters of BAX326 in FIX ko
mice, rats, and macaques are shown in Table 1. The results of
these studies showed that both rFIX activity and rFIX antigen
concentrations declined in a bi-phasic manner, with no
apparent sex-related difference in systemic exposure.

In mice, systemic exposure increased disproportionally
with dose. The AUC_y, for 200 TU/kg was 1.6-fold and
the AUC_ga for 750 TU/kg was 3.4-fold that of 75 TU/kg.
The dose-adjusted AUC_y, With 75 TU/kg BAX326 was
1.19-fold that of the same dose of previously licensed rFIX
and 0.68 times that of the licensed pdFIX. Data from the
pharmacokinetic study in rats confirmed these results.

In macaques, systemic exposure of BAX326 increased in
an approximately dose-proportional manner. After iv

administration of BAX326 at target doses of 150 (Fig. 4),
300, and 450 TU/kg, plasma concentrations of rFIX antigen
and rFIX activity were cleared with an apparent terminal
elimination half-life of 9-15 and 9-11 h, respectively.
Systemic exposure of rFIX antigen and rFIX activity
increased in an approximately dose-proportional manner.
The apparent terminal elimination HL, CL, and apparent Vss
of rFIX antigen and rFIX activity were dose independent.
There was no apparent sex-related difference in the extent of
systemic exposure of rFIX antigen and rFIX activity.

Safety pharmacology studies in rabbits and macaques
Thrombogenic potential in rabbits

No thrombogenicity was observed with BAX326: All
individual animal scores were 0, and lower than for the
previously licensed rFIX. The score for all positive control
animals was 4, confirming the validity of the model.
Spiking of FIXa into BAX326 to contain an equivalent
amount to the comparator rFIX resulted in a mean Wessler
score of 0.42 (vs. 0.5 for the previously licensed rFIX).
These results showed a clear correlation between the FIXa
content of the items tested and the Wessler scores.

Cardiovascular safety in telemetered macaques

All animals survived the experimental period of the study.
Treatment with BAX326 did not cause any adverse clini-
cal, respiratory, or cardiovascular effects and was well
tolerated at both dose levels (75 and 450 IU/kg).

Toxicology studies in mice, rats and macaques
Single-dose toxicity in mice and macaques

Mice and macaques showed no signs of toxicity at the
highest single iv dose tested with a NOAEL of 7500 IU/kg
for mice and 750 IU/kg for macaques. These NOAELs
indicate a high margin of safety to the human prophylactic
dose.

Table 1 PK variables of BAX326 in FIX ko mice, Sprague-Dawley rats and macaques

Species Analyte AUCq_gast” MRT (h) Terminal HL (h) IVR (%) CL (mL/h/kg) Vss (mL/kg)
Mice Activity 0.0067 73 5.5 9 131 957

Antigen 0.0174 15.3 11.0 17 37 560
Rats Antigen 0.0230 7.8 34 21 32 249
Monkeys Activity 0.0805 15.6 10.4 40 11 170

Antigen 0.1330 17.9 12.1 69 7 113

* (h*IU/mL/IU/kg) or (h*pg/mL/pg/kg)
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Fig. 4 Pharmacokinetics of BAX326 and licensed rFIX (150 IU/kg
rFIX) in macaques. The pharmacokinetic profiles of BAX326 (black)
and the licensed rFIX (gray) after intravenous bolus administration of
150 IU/kg were similar for rFIX activity and rFIX antigen, declining
in a generally bi-phasic manner

Repeat dose toxicity in rats

Repeated iv administration of 200 or 750 IU/kg of
BAX326 for 28 days in rats revealed no treatment-related
adverse effects on any parameters investigated. Toxicoki-
netics confirmed exposure within the whole study period.
AUC and C,,x for BAX326 and the previously licensed
rFIX were similar after first and repeated dosing. There was
no accumulating effect of repeated dosing at 200 IU/kg;
AUC and C,,,x increased marginally after repeated dosing
at 750 IU/kg. No binding anti-human FIX antibodies were
detectable after treatment in any group. Low titers of
binding anti-human FIX antibody titers were detected upon
recovery of treatment with 200 IU/kg of BAX326 in 1/10
rats and with 750 IU/kg in 2/10 rats; none of the antibodies
had neutralizing activity. Thus, the NOAEL for systemic
toxicity in male and female rats following 14 applications
of BAX326 every other day is 750 IU/kg, with a high
margin of safety to the human prophylactic dose.

Repeat dose toxicity in macaques

Repeated iv administration with 750 IU/kg of BAX326 of
every other day for 28 days in macaques was well tolerated
and did not reveal any adverse treatment-related changes.
In the second repeat dose study in macaques, using 200 and
750 TU/kg of BAX326, there were no mortalities, clinical
signs attributable to treatment, and effects on body weight.
Toxicokinetics confirmed exposure within the whole study
period. Systemic exposure of rFIX activity increased in an
approximately dose-proportional manner, with up to 1.6-
fold accumulation after bi-daily dosing. The apparent HL,
CL, and Vss of rFIX activity were dose- and time inde-
pendent. No sex-related difference was observed in
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systemic exposure of rFIX activity. Binding antibodies
were detectable in plasma samples of two males (200 U/
kg/day, licensed rFIX), two males and one female (200 TU/
kg/day, BAX326), and two males and one female (750 TU/
kg/day, BAX326). Analysis of neutralizing antibodies of
these eight samples revealed positive titers in plasma
samples collected on day 28 for one male (previously
licensed rFIX), while all those for all other animals were
below the limit of quantification. The NOAEL was 750 TU/
kg under the conditions of this study.

Local tolerance in rabbits

Results after iv, ia, or pv administration in rabbits indicated
that BAX326 was well tolerated at potencies of approxi-
mately 2000 and 3000 IU/vial after iv or ia administration;
paravenous administration of both rFIX products led to
mild local tissue reactions.

Comparative immunogenicity in mice

No antibody development against potential impurities
originating from the producing cell line (CHO protein) was
observed after treatment with BAX326 or previously
licensed rFIX in BALB/c mice. Anti-human FIX specific
antibody development was observed after treatment with
either product. The highest anti-human FIX antibody titers
were observed with the previously licensed rFIX; differ-
ences in anti-human FIX antibody titers between treatment
groups were not statistically significant.

Discussion

The presented studies explored the preclinical efficacy,
safety pharmacology, pharmacokinetics, toxicology, and
immunogenicity of BAX326, a new rFIX drug product, in
suitable species.

Efficacy, defined as a significantly reduced hemophilic
phenotype compared with negative controls, was demon-
strated for BAX326 (all three lots tested), as well as for
previously licensed rFIX and pdFIX. The primary phar-
macodynamics effects of BAX326 were similar to those of
the comparator FIX products. Additionally, the effect of
BAX326 was shown to be dose dependent. The higher
inter-individual variation observed for 75 IU/kg than for
25 TU/kg BAX326 in tail-tip bleeding assay is consistent
with published results [13—15] and a known and accepted
limitation of the model.

BAX326 also showed similar pharmacokinetic results to
those of the previously licensed rFIX in all species tested.
Systemic exposure of rFIX activity and antigen increased
in an approximately dose dependent manner in macaques.
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In rodents, however, dose-adjusted AUCy_y,s increased
disproportionally most likely due to a saturated metabolism
at high doses. This may be caused by the reduced FIX
binding capacity of endothelium and the attainment of
steady-state FIX level [16]. Ongoing clinical studies
demonstrate BAX326 to have a comparable pharmacoki-
netic profile in humans to that of the previously licensed
rFIX [17].

BAX326 was safe after single and repeated administra-
tion in two species at doses at least 10 times higher than the
prophylactic clinical dose. The toxicology profile for
BAX326 was similar to that of the comparator rFIX product.

The use of FIX products has been associated with the
development of thromboembolic complications [18].
BAX326 contains less FIXa than the previously licensed
rFIX product, which was demonstrated by a lower throm-
bogenic potential in a rabbit stasis model. Spiking FIXa
into BAX326 to contain an equivalent amount to the
comparator rFIX resulted in a similar mean Wessler score
to the previously licensed product, showing a clear corre-
lation between the FIXa content of the items tested and the
resulting Wessler scores. Therefore, the risk of a throm-
boembolic event with the use of BAX326 in humans is
considered to be similarly low or even lower than for the
previously licensed rFIX.

The most challenging complication of replacement
therapy is the development of alloantibodies against FIX
[19]. FIX inhibitors develop in approximately 1.5-3 % of
patients with severe hemophilia B and are commonly
associated with the complete absence of FIX antigen due to
large gene deletions or nonsense mutations. As a conse-
quence of FIX inhibitor development, minor and major
bleeding cannot always be prevented or treated effectively,
potentially resulting in increased morbidity and diminished
quality of life. Safety evaluations in our studies showed
BAX326 to be no more immunogenic than the previously
licensed rFIX in BALB/c mice.

Long-term use and treatment of special patient popula-
tions were assessed as favorable based on available effi-
cacy and safety data on long-term use of the previously
licensed rFIX product [8, 20, 21]. Preliminary pharmaco-
kinetic, safety, and efficacy results of ongoing clinical
studies show high accordance of our rFIX product to the
previously licensed rFIX product, confirming the predictive
preclinical data [17].

BAX326 may provide a further option for treatment and
prophylaxis in hemophilia B patients, thereby increase the
supply and lower the costs of FIX products available to this
population.
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