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1 | INTRODUCTION

Abstract

Introduction: Simoctocog alfa (Nuwig®) is a 4th generation recombinant FVIII with
proven efficacy for the prevention and treatment of bleeding episodes (BESs) in previ-
ously treated patients with severe haemophilia A. The NuProtect study assessed the
immunogenicity, efficacy and safety of simoctocog alfa in 108 previously untreated
patients (PUPs). The incidence of high-titre inhibitors was 16.2% and no patients with
non-null F8 mutations developed inhibitors.

Aim: To report the efficacy and safety results from the NuProtect study.

Methods: PUPs received simoctocog alfa for prophylaxis, treatment of BEs, or as sur-
gical prophylaxis. The efficacy of prophylaxis (during inhibitor-free periods) was
assessed using annualised bleeding rates (ABRs). The efficacy in treating BEs and in
surgical prophylaxis was assessed using a 4-point scale. Adverse events were
recorded throughout the study.

Results: Of 108 PUPs treated with simoctocog alfa, 103 received at least one pro-
phylactic dose and 50 received continuous prophylaxis for at least 24 weeks. In
patients on continuous prophylaxis, the median ABR was O (mean 0.5) for spontane-
ous BEs and 2.5 (mean 3.6) for all BEs. In 85 patients who had BEs, efficacy of BE
treatment was excellent or good for 92.9% (747/804) of rated BEs; 92.3% of BEs
were treated with 1 or 2 infusions. The efficacy of surgical prophylaxis was excellent
or good for 94.7% (18/19) of rated procedures. There were no safety concerns and
no thromboembolic events.

Conclusion: Simoctocog alfa was efficacious and well tolerated as prophylaxis, surgi-

cal prophylaxis and for the treatment of BEs in PUPs with severe haemophilia A.

KEYWORDS
FVIII inhibitors, haemophilia A, NuProtect, Nuwig, simoctocog alfa

What is the new aspect of your work?

Data on the efficacy and safety of FVIIl products in previously untreated patients (PUPs) with
haemophilia A are limited; this work describes the efficacy and safety of simoctocog alfa in
108 PUPs.

What is the central finding of your work?
Simoctocog alfa was efficacious and well tolerated as prophylaxis, surgical prophylaxis and for

the treatment of bleeding episodes in PUPs with severe haemophilia A.

What is (or could be) the specific clinical relevance of your work?
The results of this study can help inform treatment decisions in a population who require long-
term treatment.

patients (PUPs). It is well established that PUPs have a high risk for

development of FVIII neutralising antibodies (inhibitors), which inter-

Patients receiving factor VIII (FVIII) treatment for haemophilia A are fere with the haemostatic function of the treatment.>™® Inhibitors

classified as previously treated patients (PTPs) or previously untreated develop in up to 40% of PUPs with severe haemophilia A* and have a
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negative impact on bleeding rates, morbidity, mortality, quality of life
and treatment costs.>””

Simoctocog alfa (Nuwig®; Octapharma AG) is a fourth generation
recombinant FVIII (rFVIII) product® produced in a human cell line with-
out chemical modification or protein fusion with the aim of reducing
inhibitor development by faithfully replicating the native human FVIII
protein.? 12 The efficacy and safety of simoctocog alfa have been
demonstrated in studies of 310 PTPs with severe haemophilia A,
including 82 children under 12 years of age, with no inhibitor
development.3-%?

The NuProtect study (NCT01712438, EudraCT 2012-
002554-23) assessed the immunogenicity, efficacy and safety of
simoctocog alfa in patients without any previous exposure to FVIII
concentrates or blood products containing FVIII (i.e., true PUPs) who
were treated with simoctocog alfa for 100 exposure days (EDs) or up
to 5 years. The immunogenicity results have been reported separately
and indicated a low incidence of high-titre inhibitors of 16.2% (26.7%
for all inhibitors) and no inhibitor development in patients with non-
null F8 mutations.?®° Here we report the efficacy and safety data from
the NuProtect study.

2 | MATERIALS AND METHODS

21 | Study design and patients

The NuProtect study was a prospective, multicentre, multinational,
open-label, non-controlled, phase Ill study. Male PUPs with severe
haemophilia A (FVIII coagulant activity [FVIII:C] <1%) of any age and
ethnicity were treated with simoctocog alfa. Details of the study
design have been published previously.2>2! The trial was approved by
all relevant independent ethics committees and institutional review
boards and conducted in accordance with the ethical principles of the
Declaration of Helsinki. Written informed consent was provided by

the parent/legal guardian of all participants.

2.2 | Study treatment

Patients received simoctocog alfa for prophylaxis, treatment of bleed-
ing episodes (BEs), and for surgical prophylaxis. Patients could switch
between prophylaxis and on-demand treatment during the study. The
type of treatment and the dose/dosing frequency were determined
by the investigator based on the clinical situation of the patient. The
recommended dose for prophylaxis was 20-50 international units
(IU) FVII/kg. The dose and duration of treatment of BEs depended on
the location and the extent of bleeding as well as the clinical situation
of the patient. Dosing recommendations were as follows: minor hae-
morrhage (superficial muscle or soft tissue and oral bleeds): 20-30 U
FVIIl/kg to achieve a target peak level of 40%-60% (dose repeated
every 8-24 h until the BE was resolved); moderate-to-major haemor-
rhage (haemorrhage into muscles, into oral cavity, haemarthrosis,
known trauma): 30-40 IU FVIlI/kg to achieve a target peak level of
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60%-80% (dose repeated every 6-24 h until BE was resolved); major
to life-threatening haemorrhage (intracranial, intra-abdominal, gastro-
intestinal or intrathoracic bleeds, central nervous system bleeds,
bleeding in retropharyngeal spaces or iliopsoas sheath, eyes/retina,
fractures or head trauma): initial dose of 40-60 IU FVIII/kg to achieve
a target peak level of 100%-120% (dose of 20-50IU FVIll/kg
repeated every 6-12 h until BE was resolved). The severity of BEs
was recorded by the patient's parent(s)/legal guardian(s) (together
with the Investigator in case of on-site treatment).

The dose and duration of treatment for surgical prophylaxis
depended on the type of surgery and the patient's individual incre-
mental FVIII recovery. Dosing recommendations were as follows:
minor surgeries, including tooth extractions, 25-30 IU FVIII/kg start-
ing within 3 h prior to surgery to achieve a target peak level of >30%
(one dose repeated every 12-24 h if needed to maintain trough levels
230%); major surgeries, 40-60 IU FVIII/kg within 3 h prior to surgery
to achieve a target peak level of approximately 100% (repeated if nec-
essary after 6-12 h initially, and for at least 6-14 days until healing
was complete and recurrence of regular treatment was possible) to

maintain trough levels >50%.

2.3 | Outcome measures

Annualised bleeding rates (ABRs) were calculated for all patients who
received at least one prophylactic dose. ABRs were also calculated for
patients who received continuous prophylaxis (defined as prophylaxis
for at least 169 calendar days [~24 weeks] without a mixture of on-
demand and prophylaxis [except for a single course of on-demand
treatment]).

The efficacy of simoctocog alfa in the treatment of BEs was
assessed using a 4-point scale. Efficacy was rated at the end of a BE
by the patient's parent(s)/legal guardian(s) (together with the Investi-
gator in case of on-site treatment) as follows: excellent (abrupt pain
relief and/or unequivocal improvement in objective signs of bleeding
within approximately 8 hours after a single infusion); good (definite
pain relief and/or improvement in signs of bleeding within approxi-
mately 8-12 h after an infusion requiring up to two infusions for com-
plete resolution); moderate (probable or slight beneficial effect within
approximately 12 h after the first infusion requiring more than 2 infu-
sions for complete resolution); none (no improvement within 12 h, or
worsening of symptoms, requiring more than 2 infusions for complete
resolution).

The overall efficacy of surgical prophylaxis was assessed by the
surgeon and haematologist, taking into account both the intra- and
post-operative assessment. Major surgery was classified prospectively
as requiring general or spinal anaesthesia, requiring opening into the
great body cavities in the course of which severe haemorrhage was
possible, requiring haemostatic therapy for 26 days, orthopaedic inter-
ventions involving joints (ankle, knee, hip, wrist, elbow and shoulder),
third molar extraction or extraction of 23 teeth, or surgeries in which
the patient's life was at stake. All other surgeries were classified as

minor.
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FIGURE 1 Patient disposition
and analysis groups. Includes five

patients who developed low-titre
inhibitors that disappeared

without a change in prophylactic
treatment and five patients who
completed the study with 97-99

EDs due to miscounting of the
EDs. BE, bleeding episode; ED,

exposure day. l
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Safety was assessed based on the incidence of adverse events
(AEs) during the treatment period. The treatment relatedness of AEs
was assessed by the investigator and by the sponsor. Any AEs that
occurred within 24 h of simoctocog alfa administration were classified
as treatment-related AEs by the sponsor unless concurrent conditions

existed that would have been a more likely cause of the AE.

2.4 | Statistical analyses

Statistical analyses of all outcome measures were exploratory. Median
(range, interquartile range [IQR]) and mean + standard deviation
(SD) ABR values for all (total), spontaneous, joint (all/spontaneous/
traumatic) BEs were calculated. ABRs and 95% confidence intervals
(Cls) for all, spontaneous and traumatic BEs were also estimated using
a Poisson model. All statistical analyses were performed by Clinipace

(Marburg, Germany).

3 | RESULTS

3.1 | Patients

The study was conducted at 38 sites in 17 countries. A total of
110 patients were enrolled, and 108 treated with simoctocog alfa
(Figure 1). Baseline demographics are shown in Table 1. Of the
108 treated patients, 103 (95.4%) received at least one prophylactic
dose of simoctocog alfa and 50 received continuous prophylaxis.

Eighty-five patients received treatment for BEs, and 21 patients

1 Moved away

underwent 23 surgical procedures. During the study, 28 patients
developed inhibitors, of whom five developed transient low-titre
inhibitors and continued in the study. For patients who developed
inhibitors, efficacy data documented during inhibitor-free periods
only were included in the analysis (i.e., the periods before and after
inhibitor positive results in the five patients who developed tran-
sient low-titre inhibitors and continued in the study, and the period
before inhibitor development in the other 23 patients who devel-
oped inhibitors were included). AEs were analysed for all 108 treated
patients.

The reason for first treatment was to treat bleeding in 46 (42.6%)
patients, as prophylaxis in 54 (50.0%) patients, for recovery investiga-
tions in 7 (6.5%) patients, and as surgical prophylaxis in 1 (0.9%)
patient. In the 10 children under 6 months of age at first treatment,
the reason for first treatment was to treat bleeding in 7 (70%), pro-

phylaxis in 2 (20%), and recovery investigation in 1 (10%) patient.

3.2 | Prophylaxis

For the 103 patients who received at least one prophylactic dose, the
mean (SD) prophylactic dose was 38.1 (16.1) IU/kg per ED and 67.5
(62.6) 1U/kg per week during the study. The mean (SD) number of
EDs for prophylaxis was 70.4 (36.8) over 10.5 (6.0) months. The dos-
ing frequency was at the discretion of the treating physician and var-
ied both between patients and over time. The most frequent dosing
frequencies were once or twice weekly, accounting for 47% and 23%
of patients, respectively, at the start of prophylaxis and 22% and 47%
of patients, respectively, at the end of the study. The median (IQR)
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TABLE 1 Baseline demographics of all patients treated with
simoctocog alfa in the NuProtect study.

n (%) of patients
(unless stated
otherwise),

N = 108

12.0 (8.0-23.5)

Parameter
Age at first treatment, months, median (IQR)

Age at first treatment

<1 month 1(0.9)
1-6 months 9 (8.3)
>6-12 months 47 (43.5)
>12-24 months 25(23.1)
>24 months 26 (24.1)
Race
White 89 (82.4)
Asian 14 (13.0)
Native American/Alaska Native 1(0.9)
Other 4(3.7)
F8 genotype®
Null mutations 90 (83.3)
Non-null mutations 12 (11.1)
No mutation 2(1.9)
Missing 4 (3.7)
Family history
Haemophilia 42 (38.9)
Inhibitors 13 (31.0°

Abbreviation: IQR, interquartile range.

2F8 gene mutation data were available for 102 patients. Null mutations
were intron 22 inversions (N = 47), intron 1 inversions (N = 3), nonsense
mutations (N = 11), splice site mutations (N = 4), small duplications

(N = 6), small deletions (excluding in-frame and within a poly-A run;

N = 14) and large deletions (N = 5). Non-null mutations were missense
mutations (N = 12).

bPercentage of those with a family history of haemophilia.

ABR was 2.8 (0-7) for all BEs and O (0-1) for spontaneous BEs
(Table 2). For joint BEs, the median (IQR) ABR was 0 (0-1.8) for all
joint BEs and 0 (0-0) for spontaneous joint BEs.

In patients who received continuous prophylaxis with simoctocog
alfa, the mean (SD) prophylactic dose per ED was 38.2 (16.0) IU/kg
and 80.2 (69.2) IU/kg per week. The mean (SD) number of EDs for
continuous prophylaxis was 95.7 (8.8) over 12.8 (4.5) months. The
median (IQR) ABR was 2.5 (1.1-4.8) for all BEs and 0 (0-0.9) for spon-
taneous BEs (Table 2). The median (IQR) ABR was 0 (0-1.7) for all
joint BEs and 0 (0-0) for spontaneous joint BEs.

3.3 | Treatment of BEs

Of 808 BEs treated with simoctocog alfa, 196 (24.3%) were spontane-
ous, 584 (72.3%) were traumatic, 4 (0.5%) post-operative and
24 (3.0%) other or unknown. The severity of BEs was classified as

MATHIAS ET AL.

follows: 524 (65.1%) were minor, 274 (34.0%) were moderate-to-
major, 7 (0.9%) were major to life-threatening BEs and 3 (0.4%) were
of unknown severity.

The efficacy of treatment was rated as excellent or good for
747 of 804 (92.9%) BEs with an efficacy rating (Table 3); an efficacy
rating was not available for 4 BEs (1 minor BE and 3 BEs of unknown
severity). Of 805 BEs with data on the duration of treatment,
754 (93.7%) were controlled within 1 or 2 EDs. Considering that some
of the 808 BEs were treated in parallel with other bleeding sites,
756 BEs were included in dosing calculations for which data were
available for 753 BEs. The mean dose per BE was 51.3 IlU/kg and
695 of 753 (92.3%) BEs were treated with 1 (81.1%) or 2 (11.2%)

infusions.

3.4 | Surgical prophylaxis

Twenty-one children underwent 23 surgical procedures for which
simoctocog alfa was given as surgical prophylaxis (Table 4). Thirteen
procedures were minor and 10 were major.

The mean (SD) number of EDs for surgery was 4.1 (2.5) and 7.6
(2.3) for minor and major procedures, respectively, and the mean
(SD) number of infusions was 7.4 (5.0) and 18.1 (8.0), respectively.
The mean (SD) pre-surgery dose was 54 (36) 1U/kg and 53 (40) 1U/kg
for minor and major procedures, respectively. The initial dose was
administered during surgery in three major procedures. The mean
(SD) total dose was 310 (273) and 1049 (430) IU/kg for minor and
major procedures, respectively.

Of the 23 procedures, 19 were rated by both the surgeon and
haematologist. Efficacy was excellent (15, 78.9%) or good (3, 15.8%)
in 18 (94.7%) procedures and moderate in 1 procedure (5.3%).

3.5 | Safety
The 108 patients received a total of 8863 infusions and a mean
(SD) total dose of 3125 (2129) IU/kg.

In addition to inhibitor development (28 patients), AEs considered
possibly or probably related to the treatment by the investigator
and/or the sponsor were pyrexia (18 patients), hypersensitivity
(8 patients [2 hypersensitivity, 4 rash, 2 ecchymosis]), anaemia
(1 patient), and haemorrhagic anaemia (1 patient). For the 18 patients
with pyrexia, all were recorded by the sponsor and only one of these
cases was recorded by the investigator. Pyrexia was mild (13 patients)
or moderate (5 patients) in intensity and considered possibly related
to treatment in 17 patients and probably related to treatment in one
patient. The intensity of hypersensitivity was mild in all eight patients
(single cases in seven patients, and three cases in 1 patient). Topical
corticosteroids were used to treat two cases of rash, and antihista-
mine therapy was used to treat one case of rash and one case of
hypersensitivity. With the exception of one patient with ecchymosis,
in whom inhibitors were detected at the time, treatment was contin-

ued with no change to the regimen and no further incidences of
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TABLE 2 Annualised bleeding rates ABR
in patients receiving simoctocog alfa
prophylaxis. Type of BE Median (IQR) Mean (SD) Estimated, Poisson (95% Cl)
Any prophylaxis (N = 102)*
All BEs 2.8 (0.0-7.3) 4.7 (5.4) 4.4(3.9,4.8)
Spontaneous 0.0 (0.0-1.0) 1.0(2.8) 0.8(0.7,1.1)
Traumatic 2.0 (0.0-4.6) 3.3(4.3) 3.3(3.0,3.8)
Continuous prophylaxis (N = 50)
All BEs 2.5(1.1-4.8) 3.6(3.8) 3.5(3.0,4.1)
Spontaneous 0.0 (0.0-0.9) 0.5(1.1) 0.5(0.3,0.8)
Traumatic 2.1 (0.0-3.4) 2.8(3.6) 2.8(2.4,3.3)
Abbreviations: ABR, annualised bleeding rate; BE, bleeding episode; Cl, confidence interval,
IQR, interquartile range; SD, standard deviation.
?Data were missing for one patient.
TABLE 3 Efficacy of simoctocog alfa

in the treatment of BEs.

Efficacy rating (N = 804)?, n (%) of BEs

Type/severity of BE Excellent or good Moderate None
Any (N = 804) 747 (92.9) 51(6.3) 6(0.7)
Minor (n = 523) 506 (96.7) 13 (2.5) 4 (0.8)
Moderate-to-major (h = 274) 237 (86.5) 35(12.8) 2(0.7)
Major to life-threatening (n = 7) 4(57.1) 3(42.9) 0(0.0)
Joint (n = 218) 197 (90.4) 18(8.3) 3(1.4)
Non-joint (n = 586) 550 (93.9) 33 (5.6) 3(0.5)

Abbreviation: BE, bleeding episode.
@Efficacy ratings were not available for four BEs (1 minor BE and 3 BEs of unknown severity).

hypersensitivity were recorded. The cases of anaemia and haemorrha-
gic anaemia were of moderate and severe intensity, respectively; both
cases were considered related to treatment by the investigator but
were considered unrelated to treatment by the sponsor and indicative
of haemophilia A.

SAEs considered possibly or probably related to the treatment by
the investigator and/or the sponsor were inhibitor development
(28 patients), pyrexia (2 patients) and hypersensitivity (rash; 1 patient).

No thromboembolism or severe allergic reaction was recorded.

There were no deaths during the study.

4 | DISCUSSION

We present here the final efficacy and safety results of the NuProtect
study with simoctocog alfa, a fourth generation human cell-line-derived
rEVIII, in PUPs. Simoctocog alfa was effective in the prevention and
treatment of BEs, and as surgical prophylaxis, in this patient population.
The median ABR during continuous prophylaxis was O for spontaneous
BEs and 2.5 for all BEs. On-demand/breakthrough treatment was rated
as excellent or good for 93% of BEs and 92% of BEs were treated with
1 or 2 infusions, which limited high intensity exposure and may have
contributed to the previously reported relatively low inhibitor rate with

simoctocog alfa in the NuProtect study.?° Simoctocog alfa as surgical

prophylaxis was rated as excellent or good for 95% of procedures.
These data are consistent with data from studies of simoctocog alfa in
previously treated adults and children.13-18

There are no studies directly comparing different FVIII products in
PUPs. Although efficacy data in PUPs for individual FVIII products have
been published,?22* comparison of data across studies is limited by the
fact that all studies were designed primarily to evaluate immunogenic-
ity. The treatment regimens used and study methodology varied con-
siderably across the studies. Haemostatic efficacy of turoctocog alfa
prophylaxis was evaluated in 58 PUPs in a prospective study that com-
prised a main study (250 EDs) and an extension phase of up to
100 EDs.?? The mean duration of prophylaxis was 168 EDs at a mean
weekly dose of 68 and 104 |U/kg during the main (N = 58) and exten-
sion (N = 49) phases, respectively. The Poisson-estimated ABR during
prophylaxis was 5.5 in the main study and 3.6 in the extension phase.
In a prospective study of moroctocog alfa, 45 PUPs who received pri-
mary prophylaxis experienced an average of 6 BEs per year.?® In a
recent prospective study of efmoroctocog alfa, median overall ABR was
1.49 in 89 PUPs who received prophylaxis for a median of 91 EDs and
with a mean weekly dose of 101 IU/kg.2* The subject's response to
infusions was considered excellent or good for 80% of prophylaxis and
85% of on-demand infusions, and most physician assessments (97%) of
the response to treatment were excellent or effective.?* The efficacy of

FVIIl in the treatment of bleeds was excellent or good in approximately
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TABLE 4 Description of surgical procedures undertaken with simoctocog alfa as surgical prophylaxis.

No. of
Surgery infusions Pre-surgery
severity Surgery (EDs) dose (IU/kg)
Minor Insertion of CVAD 13 (5) 112
Circumcision 1(1) NR
Insertion of CVAD 8(3) 50
Revision of CVAD 13(5) 21
Insertion of CVAD 6(4) 65°
Circumcision 6(3) 31
Tooth extraction 1(1) 21
Scalp haematoma incision 3(3) 36
Circumcision 7 (6) 63
Insertion of CVAD 13 (6) 89¢
Insertion of CVAD 2(1) 125f
Insertion of CVAD 16 (10) 43
Insertion of CVAD 7 (5) 53
Major Insertion of CVAD? 12 (5) (0
Insertion of CVAD? 16 (7) 100
Insertion of CVAD? 17 (6) o
Insertion of CVAD? 18 (7) 58
Orchiopexy™” 22(8) 63
lleus surgery® 7 (6) 0
Adenoidectomy followed 30 (11) 83
by postectomy?
Insertion of CVAD®¢ 32 (11) 951
Insertion of CVAD*" 16 (10) 52
Insertion of CVAD? 11 (5) 79

Overall
Total Intraoperative Postoperative efficacy
dose efficacy efficacy (surgeon and
(IU/kg) (surgeon) (haematologist)  haematologist)
1045 Excellent Excellent Excellent
91 Excellent Excellent Excellent

217 ND ND ND

271 ND ND ND

237 ND Excellent ND

156 Excellent Moderate Moderate

21 Excellent Excellent Excellent

107 Excellent Excellent Excellent

313 Excellent Excellent Excellent

580 Excellent Excellent Excellent

125 Excellent ND ND

494 Excellent Excellent Excellent

372 Good Excellent Good
1348 Excellent Excellent Excellent
1320 Excellent Excellent Excellent
1399 Excellent Excellent Excellent
1047 Good Good Good
1203 Excellent Moderate Good

271 Excellent Excellent Excellent
1292 Excellent Excellent Excellent
1491 Excellent Excellent Excellent

647 Excellent Excellent Excellent

472 Excellent Excellent Excellent

Abbreviations: CVAD, central venous access device; ED, exposure day; IU, international unit; ND, not done; NR, not reported.

#Major classification due to requirement for general or spinal anaesthesia.

bMajor classification due to requirement for haemostatic therapy for at least 6 days.

“Major classification due to possibility of severe haemorrhage.

4One dose of 21.6 1U/kg 24 h prior to surgery and one dose of 43.1 1U/kg 45 min before surgery.
€One dose of 44.6 IU/kg 4.5 h before surgery and one dose of 44.6 1U/kg 2.5 h before surgery.
fOne dose of 75 IU/kg 1.5 h before surgery and one dose of 50 1U/kg immediately before surgery.

€A dose of 112 IU/kg was administered during surgery.
PA dose of 69 1U/kg was administered during surgery.
iA dose of 67 IU/kg was administered during surgery.

JOne dose of 47.6 1U/kg 3.5 h before surgery and one dose of 47.6 1U/kg 1.25 h before surgery.

22

90% of BEs in studies of turoctocog alfa,??> moroctocog alfa®® and

octocog alfa. 2526
The safety profile of simoctocog alfa in PUPs in the NuProtect
study was consistent with that previously reported in PTPs treated with

simoctocog alfa, 1318

with the exception of pyrexia. In NuProtect,
treatment-related pyrexia was reported in 18 (16.7%) patients according
to the sponsor's assessment and in 1 (0.9%) patient according to the
investigator's assessment. In most cases, pyrexia was mild, and classified
as possibly related to treatment. In general, pyrexia is expected in young
children in a long-term trial. The higher percentage of patients who had
pyrexia that was rated as related by the sponsor is likely due to the fact

that any AE occurring within 24 h of administration was classified as

related unless concurrent conditions existed that would have been a
more likely cause of the AE. Overall, treatment was well tolerated, with
no thromboembolic AEs or severe allergic reactions.

This analysis has some limitations. Treatment was at the
discretion of the investigator and switching between prophylaxis and
on-demand regimens was permitted. Thus, it was not possible to pre-
specify analyses of different treatment regimens. However,
50 patients received at least 24 weeks of continuous prophylaxis.
A Poisson model without correction for overdispersion was used to
estimate ABRs. The close agreement between mean ABRs and
Poisson-estimated ABRs suggests that any effects of overdispersion

were likely to be small. Furthermore, there was no control arm in the
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study. The main strength of the analysis is the sample size; the study
is the largest prospective study of a single FVIII product in PUPs.

5 | CONCLUSION

Efficacy and safety data from the NuProtect study demonstrate that
simoctocog alfa was well tolerated and efficacious for the prevention
and treatment of BEs in PUPs. These results, taken together with the
low rate of inhibitor development in PUPs?° and the extensive data

13-18 make simoctocog alfa an

on the efficacy and safety in PTPs,
appealing option for PUPs as a first and ongoing treatment for

patients with severe haemophilia A.

AUTHOR CONTRIBUTIONS
Mary Mathias wrote the first draft of the manuscript. All authors pro-
vided input, reviewed and approved the manuscript.

ACKNOWLEDGEMENTS

We thank patients/caregivers for their participation and all trial per-
sonnel and investigators (including Marina Abashidze, Irmel Alaya,
Olga Aleinikova, Carmen Altisent, Shashikant Apte, Annie Borel-
Derlon, Mohamed El Khorassani, Jorg Faber, Annie Harroche, Silvia
Horneff, Natalya Kavardakova, Christoph Konigs, Pawel Laguna,
Thierry Lambert, Dinesh Nayak, Alexandra Russo, Amparo Santamaria,
Valentin Turea and Vladimir Vdovin). We also thank the Principal
Investigator Ri J Liesner, formerly at Great Ormond Street Hospital,
London, who is now retired. This trial was sponsored by Octapharma
AG (Lachen, Switzerland). Medical writing was provided by nspm lItd,
Meggen, Switzerland, and funded by Octapharma AG.

FUNDING INFORMATION
This study was supported by the Octapharma AG.

CONFLICT OF INTEREST STATEMENT

Mary Mathias is, or has been, an investigator for studies sponsored by
Octapharma, Roche, Sanofi, Novo Nordisk, Takeda and Swedish Orphan
Biovitrum, carried out consultancy work for Freeline, received lecture/
symposia fees from Octapharma, Roche, CSL Behring, Takeda, and
received support to attend meetings from Roche, Novo Nordisk, CSL
Behring, Takeda and Octapharma. Aby Abraham received a travel grant
from Novo Nordisk and research grants from Roche and Novo Nordisk.
Mark J. Belletrutti has received speaker fees from Octapharma Canada,
consultant fees from Takeda Canada, and participated in advisory
boards for advisory boards for Sanofi Canada, Bayer Canada, Roche
Canada, and Takeda Canada. Manuel Carcao has been an investigator
on clinical trials sponsored by Novartis, Novo Nordisk, Octapharma,
Roche and Sanofi, and has received support for attending scientific
meetings and honoraria (speaker fees/consultant in advisory boards)
from Baxalta/Shire (now Takeda), Bayer, LFB, Novo Nordisk,
Octapharma, Pfizer, Roche, Sanofi and Swedish Orphan Biovitrum. Man-
uela Carvalho has been an investigator on clinical trials sponsored by
CSL Behring, Novo Nordisk, Octapharma and Roche, and has received

European Journal of

support for attending scientific meetings and honoraria (speaker fees/
consultant in advisory boards) from Baxalta/Shire (now Takeda), Bayer,
CSL Behring, Novo Nordisk, Octapharma, Pfizer and Swedish Orphan
Biovitrum. Hervé Chambost has received honoraria for consulting from
BioMarin, LFB, Novo Nordisk, Octapharma, Pfizer, Roche/Chugai and
Swedish Orphan Biovitrum, and is Principal Investigator in clinical stud-
ies sponsored by Baxalta/Shire, BioMarin, Octapharma, Pfizer, Roche
and Sanofi/Swedish Orphan Biovitrum/Bioverativ. Anthony K. C. Chan
has been an investigator on clinical trials for Bayer, Novo Nordisk, Pfizer,
Sanofi and Takeda, and has received honoraria for attending advisory
boards from Bayer, Novo Nordisk, Roche and Takeda. Jonathan Ducore
serves on advisory boards for Bayer. Paolo Gresele has received speaker
fees from Roche and Sanofi. Yves Gruel has received support for attend-
ing meetings or honoraria (speaker fees or consultant) from Aguettant,
Alexion, Bayer HealthCare, LFB, Octapharma, Roche, Stago and Swedish
Orphan Biovitrum. Benoit Guillet has acted as a paid consultant to CSL
Behring, Novo Nordisk, Octapharma, Roche-Chugai, Swedish Orphan
Biovitrum and Takeda. Victor Jiménez-Yuste has received reimburse-
ment for attending symposia/congresses and/or honoraria for speaking
and/or honoraria for consulting, and/or funds for research from Bayer,
Biomarin, CSL-Behring, Grifols, Novo Nordisk, Octapharma, Pfizer,
Roche, Swedish Orphan Biovitrum and Takeda. Lidija Kitanovski has
received reimbursement or honoraria (advisory board, scientific meet-
ings) from Octapharma, Swedish Orphan Biovitrum, Novo Nordisk,
Roche, Takeda and Bayer. She has been an investigator for studies
sponsored by Octapharma and co-investigator for studies sponsored by
Swedish Orphan Biovitrum and Bayer. Anna Klukowska has received
speakers fees from CSL Behring, Novo Nordisk and Takeda, and support
for attending scientific meetings from Roche and Takeda. Maria Elisa
Mancuso has acted as a paid consultant/advisor/speaker for Bayer,
Biomarin, CSL Behring, Grifols, Kedrion, LFB, Octapharma, Novo Nor-
disk, Pfizer, Roche, Sanofi, Swedish Orphan Biovitrum, Takeda, Spark
Therapeutics and UniQure. Johannes Oldenburg has received
research funding from Bayer, Biotest, CSL Behring, Octapharma, Pfi-
zer, Swedish Orphan Biovitrum and Takeda; consultancy, speakers
bureau, honoraria, scientific advisory board and travel expenses from
Bayer, Biogen Idec, BioMarin, Biotest, Chugai Pharmaceutical Co.,
Ltd., CSL Behring, Freeline, Grifols, LFB, Novo Nordisk, Octapharma,
Pfizer, F. Hoffmann-La Roche Ltd., Sanofi, Spark Therapeutics, Swed-
ish Orphan Biovitrum and Takeda. Marianne Sigaud has worked as a
consultant for Roche and Takeda. Martina Jansen is a full-time
employee of Octapharma Pharmazeutika Produktionsges m.b.H.,
Vienna, Austria. Larisa Belyanskaya, Olaf Walter and Sigurd Knaub are
employees of Octapharma AG, Lachen, Switzerland. Ellis J. Neufeld
has received honoraria from Octapharma and Takeda. He has been a
consultant to Pfizer, Genentech and Dispersol/Austin. During the
course of the NuProtect study, he participated in advisory boards for
Novo Nordisk, Genentech and Saliogen. He has served on data and
safety monitoring boards for Bayer, Dova/Swedish Orphan Biovitrum,
Agios and Acceleron Pharma/Merck. Michael Gattens, Leonid Dubey,
Sunil Lohade, Berardino Pollio, Kateryna Vilchevska and John K. M.
Wu reported no competing financial interests other than being a

study investigator.

85UB01 SUOWILLIOD A1) 8| [dde 8y} Ag peuseno a8 Ss(ole O ‘8sn J0 SejnJ Jo} Akeid 7 8UljUO /8|1 UO (SUONIPUD-PUE-SWLB)W0D" A8 |1 Afe.d 1 jpuluoy/:SAny) SUORIPUOD Pue Swis | 8y} 89S *[9202/20/22] Uo Ariqiauliuo A8|IM “O°0"d SSimsewlreud Ad 0v0yT Ul/TTTT OT/I0pAW0d A8 1M Ake.d 1 pul|uoy/:sdny woiy papeojumod ‘v ‘€202 ‘6090009T



2| WILEY—Haematology

DATA AVAILABILITY STATEMENT
The data that supports the findings of this study are available within

the article.

ORCID

Jonathan Ducore
Benoit Guillet

Victor Jiménez-Yuste

https://orcid.org/0000-0003-4282-0632
https://orcid.org/0000-0003-2938-8013
https://orcid.org/0000-0003-3937-3499

REFERENCES

1.

10.

11.

12.

13.

14.

Gouw SC, van der Bom JG, Ljung R, et al. Factor VIII products and
inhibitor development in severe hemophilia A. N Engl J Med. 2013;
368(3):231-239.

Peyvandi F, Mannucci PM, Garagiola I, et al. A randomized trial of fac-
tor VIII and neutralizing antibodies in hemophilia A. N Engl J Med.
2016;374(21):2054-2064.

Xi M, Makris M, Marcucci M, Santagostino E, Mannucci PM, lorio A.
Inhibitor development in previously treated hemophilia a patients: a
systematic review, meta-analysis, and meta-regression. J Thromb Hae-
most. 2013;11(9):1655-1662.

Carcao M, Escuriola-Ettingshausen C, Santagostino E, et al. The
changing face of immune tolerance induction in haemophilia a with
the advent of emicizumab. Haemophilia. 2019;25(4):676-684.

Walsh CE, Jiménez-Yuste V, Auerswald G, Grancha S. The burden of
inhibitors in haemophilia patients. Thromb Haemost. 2016;116(Suppl
1):510-517.

Goudemand J, Peyvandi F, Lacroix-Desmazes S. Key insights to
understand the immunogenicity of FVIII products. Thromb Haemost.
2016;116(Suppl 1):52-S9.

Di Minno MN, Di Minno G, Di Capua M, Cerbone AM, Coppola A.
Cost of care of haemophilia with inhibitors. Haemophilia. 2010;16(1):
€190-e201.

Lieuw K. Many factor VIII products available in the treatment of
hemophilia A: an embarrassment of riches? J Blood Med. 2017;8:
67-73.

Casademunt E, Martinelle K, Jernberg M, et al. The first recombinant
human coagulation factor VIII of human origin: human cell line and
manufacturing characteristics. Eur J Haematol. 2012;89(2):165-176.
Kannicht C, Ramstrém M, Kohla G, et al. Characterisation of the post-
translational modifications of a novel, human cell line-derived recom-
binant human factor VIII. Thromb Res. 2013;131(1):78-88.

Sandberg H, Kannicht C, Stenlund P, et al. Functional characteristics
of the novel, human-derived recombinant FVIIl protein product,
human-cl rhFVIII. Thromb Res. 2012;130(5):808-817.

Winge S, Yderland L, Kannicht C, et al. Development, upscaling and
validation of the purification process for human-cl rhFVIII (Nuwig®), a
new generation recombinant factor VIII produced in a human cell-line.
Protein Expr Purif. 2015;115:165-175.

Klukowska A, Szczepanski T, Vdovin V, et al. Long-term tolerability,
immunogenicity and efficacy of Nuwiq® (human-cl rhFVIII) in children
with severe haemophilia A. Haemophilia. 2018;24(4):595-603.
Klukowska A, Szczepanski T, Vdovin V, Knaub S, Jansen M, Liesner R.
Novel, human cell line-derived recombinant factor VIII (human-cl
rhFVIIL, Nuwig®) in children with severe haemophilia A: efficacy,
safety and pharmacokinetics. Haemophilia. 2016;22(2):232-239.

MATHIAS ET AL.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

Lissitchkov T, Hampton K, von Depka M, et al. Novel, human cell line-
derived recombinant factor VIII (human-cl rhFVII; Nuwig®) in adults
with severe haemophilia A: efficacy and safety. Haemophilia. 2016;
22(2):225-231.

Tiede A, Oldenburg J, Lissitchkov T, Knaub S, Bichler J, Manco-
Johnson MJ. Prophylaxis vs. on-demand treatment with Nuwiq®
(human-cl rhFVIII) in adults with severe haemophilia A. Haemophilia.
2016;22(3):374-380.

Lissitchkov T, Rusen L, Georgiev P, et al. PK-guided personalized pro-
phylaxis with Nuwig® (human-cl rhFVIII) in adults with severe haemo-
philia A. Haemophilia. 2017;23(5):697-704.

Lissitchkov T, Klukowska A, Pasi J, et al. Efficacy and safety of simoc-
tocog alfa (Nuwiq®) in patients with severe hemophilia A: a review of
clinical trial data from the GENA program. Ther Adv Hematol. 2019;
10:2040620719858471.

Manco-Johnson MJ, Liesner RJ, Tiede A. Immunogenicity and safety
of simoctocog alfa in previously treated patients switching to simoc-
tocog alfa in the GENA clinical trial programme [abstract]. Res Pract
Thromb Haemost. 2021;5(Suppl 2):416-417.

Liesner RJ, Abraham A, Altisent C, et al. Simoctocog alfa (Nuwiq) in
previously untreated patients with severe haemophilia a: final results
of the NuProtect study. Thromb Haemost. 2021;121(11):1400-1408.
Liesner RJ, Abashidze M, Aleinikova O, et al. Inmunogenicity, efficacy
and safety of Nuwig® (human-cl rhFVIII) in previously untreated
patients with severe haemophilia A-interim results from the NuPro-
tect study. Haemophilia. 2018;24(2):211-220.

Yaish H, Matsushita T, Belhani M, et al. Safety and efficacy of turoc-
tocog alfa in the prevention and treatment of bleeds in previously
untreated paediatric patients with severe haemophilia A: results from
the guardian 4 multinational clinical trial. Haemophilia. 2020;26(1):
64-72.

Lusher JM, Lee CA, Kessler CM, Bedrosian CL, ReFacto Phase 3 Study
Group. The safety and efficacy of B-domain deleted recombinant fac-
tor VIII concentrate in patients with severe haemophilia A. Haemophi-
lia. 2003;9(1):38-49.

Konigs C, Ozelo MC, Dunn A, et al. First study of extended half-life
rFVIIIFc in previously untreated patients with hemophilia A: PUPs
A-LONG final results. Blood. 2022;139(26):3699-3707.

Auerswald G, Thompson AA, Recht M, et al. Experience of Advate
rAHF-PFM in previously untreated patients and minimally treated
patients with haemophilia A. Thromb Haemost. 2012;107(6):1072-
1082.

Kreuz W, Gill JC, Rothschild C, et al. Full-length sucrose-formulated
recombinant factor VIII for treatment of previously untreated or mini-
mally treated young children with severe haemophilia a: results of an
international clinical investigation. Thromb Haemost. 2005;93(3):
457-467.

How to cite this article: Mathias M, Abraham A,

Belletrutti MJ, et al. Simoctocog alfa (Nuwig®) in previously
untreated patients with severe haemophilia A—Final efficacy
and safety results from the NuProtect study. Eur J Haematol.
2023;111(4):544-552. doi:10.1111/ejh.14040

85UB01 SUOWILLIOD A1) 8| [dde 8y} Ag peuseno a8 Ss(ole O ‘8sn J0 SejnJ Jo} Akeid 7 8UljUO /8|1 UO (SUONIPUD-PUE-SWLB)W0D" A8 |1 Afe.d 1 jpuluoy/:SAny) SUORIPUOD Pue Swis | 8y} 89S *[9202/20/22] Uo Ariqiauliuo A8|IM “O°0"d SSimsewlreud Ad 0v0yT Ul/TTTT OT/I0pAW0d A8 1M Ake.d 1 pul|uoy/:sdny woiy papeojumod ‘v ‘€202 ‘6090009T


https://orcid.org/0000-0003-4282-0632
https://orcid.org/0000-0003-4282-0632
https://orcid.org/0000-0003-2938-8013
https://orcid.org/0000-0003-2938-8013
https://orcid.org/0000-0003-3937-3499
https://orcid.org/0000-0003-3937-3499
info:doi/10.1111/ejh.14040

	Simoctocog alfa (Nuwiq®) in previously untreated patients with severe haemophilia A-Final efficacy and safety results from ...
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Study design and patients
	2.2  Study treatment
	2.3  Outcome measures
	2.4  Statistical analyses

	3  RESULTS
	3.1  Patients
	3.2  Prophylaxis
	3.3  Treatment of BEs
	3.4  Surgical prophylaxis
	3.5  Safety

	4  DISCUSSION
	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


