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Abstract

Introduction: The phase 2/3 PROTECT VIII main study demonstrated efficacy and
safety of BAY 94-9027 (damoctocog alfa pegol; Jivi®), a B-domain-deleted recombi-
nant factor VIII (FVIII), site-specifically PEGylated to extend its half-life.

Aim: To report the final efficacy and safety data for BAY 94-9027 from the PROTECT
VIII extension.

Methods: Previously treated males aged 12-65 years with severe haemophilia A (FVIII
<1%) who completed the multicentre, open-label PROTECT VIl main study were eligi-
ble for the extension. Patients received either on demand or prophylaxis treatments
(30-40 IU/kg twice weekly [2 x W], 45-60 IU/kg every 5 days [E5D], or 60 IU/kg
every 7 days [E7D]) and could switch to any prophylaxis regimen (variable frequency)
as needed. Annualised bleeding rates (ABR), zero bleeds and safety outcomes were
included in this final analysis.

Results: At extension completion, patients (n = 121) received BAY 94-9027 for a me-
dian (range) total time of 3.9 (0.8-7.0) years. Median (Q1; Q3) total ABR was 1.49
(0.36; 4.80) for prophylaxis patients (n = 107), compared with 34.09 (20.3; 36.6) for
on-demand patients (n = 14). Median total ABRs for 2 x W (n = 23), E5D (n = 33),
E7D (n = 23) and variable frequency (n = 28) groups were 1.57, 1.17, 0.65 and 3.10,
respectively. Of prophylaxis patients, 20.6% were bleed-free during the entire exten-
sion (median time, 3.2 years) and 50.0% were bleed-free during the last 6 months. No
patient developed FVIII inhibitors. No deaths or thrombotic events were reported.
Conclusions: Efficacy and safety of BAY 94-9027 was confirmed, with extension data

supporting its use as a long-term treatment option for patients with haemophilia A.

KEYWORDS
Extended half-life, haemophilia A, PEGylated, prophylaxis, recombinant proteins

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2021 The Authors. Haemophilia published by John Wiley & Sons Ltd.

Haemophilia. 2021;27:e347-e356.

wileyonlinelibrary.com/journal/hae e347


mailto:﻿
https://orcid.org/0000-0003-3319-2806
https://orcid.org/0000-0002-7677-9896
https://orcid.org/0000-0002-2905-055X
https://orcid.org/0000-0002-7113-4028
http://creativecommons.org/licenses/by-nc/4.0/
mailto:redin002@umn.edu

REDING ET AL.

“® | WILEY- Haemophilia[E 1y

1 | INTRODUCTION

Routine prophylaxis with factor VIII (FVIII) replacement is the gold
standard in haemophilia A management.»? To improve adherence
to prophylactic regimens, it is important to review current strate-
gies and tailor treatment to patients’ specific needs. Such efforts
should include individualising dosing regimens based on a patient's
unique bleeding phenotype, pharmacokinetic profile and lifestyle.®
Utilisation of FVIII products with improved pharmacokinetic prop-
erties may allow for less frequent dosing and/or increased FVIII ac-
tivity levels, to potentially improve adherence among patients and
provide better bleed protection and quality of life.*

BAY 94-9027 (damoctocog alfa pegol; Jivi®) is a recombinant
factor VIII (rFVII) product that is site-specifically conjugated with
polyethylene glycol (PEG) to reduce clearance and extend time in
circulation.>® BAY 94-9027 is approved in several countries includ-
ing the United States, EU, Canada and Japan for the treatment of
previously treated adolescents and adults with haemophilia A.”*°
PROTECT VIII demonstrated efficacy and safety of BAY 94-9027
for the prevention and treatment of bleeding episodes in adults and
adolescents with severe haemophilia AN Following completion of
PROTECT VIII, patients could continue to receive BAY 94-9027 in
an optional extension study that evaluated safety and efficacy for
>100 cumulative exposure days (EDs) and examined long-term treat-
ment with BAY 94-9027.

A previously published interim analysis of the extension study
reported that BAY 94-9027 prophylaxis was efficacious and well
tolerated for up to 5 years.12 Here, we report final data from the
PROTECT VIII extension study and describe the long-term safety
and efficacy of BAY 94-9027 prophylaxis with a patient follow-up

of up to seven years.

2 | MATERIALS AND METHODS

2.1 | Patients

Males aged 12-65 years with severe haemophilia A (FVIII <1%)
previously treated with any FVIII product for 2150 EDs were eligi-
ble for inclusion in the main study. Key exclusion criteria included
the presence or history of a FVIII inhibitor (0.6 BU/mL), diagnosis
of any bleeding disorder other than haemophilia A, platelet count
<100,000/mm?, creatinine >2 times the upper limit of normal (ULN),
or aspartate aminotransferase (AST) or alanine aminotransferase
(ALT) >5 times the ULN.1

2.2 | Study design

The PROTECT VIII extension study was a multicentre, open-
label, uncontrolled, optional study for patients who completed
the 36-week PROTECT VIII trial'? (ClinicalTrials.gov identifier:
NCT01580293), where they continued to receive BAY 94-9027

for 2100 EDs (Figure S1). The extension study was conducted at
53 study centres in 18 countries (Table S1). Patients who decided
to be treated on demand during the main study period had the
option to either continue on-demand treatment in the extension
or switch to one of the three prophylaxis groups used during the
main study (30-40 1U/kg twice weekly [2 x W], 45-60 1U/kg every
5 days [E5D] or 60 IU/kg every 7 days [E7D]). Patients who received
prophylaxis in the main study could either continue their regimen
or switch to another PROTECT VIII prophylaxis regimen at the start
of the extension study, and any time during the extension study.
The frequency and dose of BAY 94-9027 infusions were adapted
to individual needs, but within the pre-specified frequencies and
doses used in PROTECT VIII. Patients who switched regimens at
least once after the first 7 days of the extension were analysed in
the variable frequency group (VAR). The dose and frequency of BAY
94-9027 infusions required to treat bleeding events were decided
by the treating physician, up to a maximum recommended dose of
60 1U/kg/infusion or 6000 IU/infusion.

The study was approved by the institutional review board at each
site and was carried out in compliance with the protocol, the princi-
ples of the Declaration of Helsinki and Good Clinical Practice guide-
lines. All patients or their guardians gave written informed consent
before initiation of any study-related procedures, before enrolment
in the main study and at the end of the main study for continuation

into the extension study.

2.3 | Efficacy and safety assessments

Bleeding events and all administered infusions were recorded by
patients using an electronic patient diary. Annualised bleeding
rates (ABRs) were calculated for each dosing group and for the VAR
group. Throughout the extension study, patients were closely mon-
itored at visits every 6 months for the incidence of adverse events
(AEs), which were documented in terms of type, severity and rela-
tionship to study drug, and also immunogenicity, including inhibitor
development and anti-PEG antibodies, and quantitative PEG lev-
els in plasma. Inhibitor development was defined as a Nijmegen-
modified Bethesda assay measured titre of 20.6 BU, confirmed in
a second independent sample (ideally collected within 2 weeks of
the first inhibitor detection). Anti-PEG antibodies were determined
by enzyme-linked immunosorbent assay. Quantitative PEG levels
in plasma were measured using a combination of size exclusion
chromatography and tandem mass spectrometry detection with a
lower limit of quantification (LLOQ) of 0.1 mg/L. No routine phar-
macokinetic sample collection was included in the extension study;
however, blood samples were collected every 6 months during the
extension and at the final extension visit for determining trough
levels. Pre-injection FVIII trough level measurements were based
on chromogenic assay. For the sub-analysis on FVIII trough levels,
patients were grouped according to current prophylaxis regimen
in order to assess pre-injection geometric mean FVIII levels dur-
ing the extension. Time since last injection prior to sampling was
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calculated based on electronic patient diary records of prophylaxis
injections.

Patients were also assessed for hepatic and renal function.
Serum and urine samples were collected during extension visits
every 6 months and at the final extension visit. Hepatic biomarkers
including ALT and AST were used to assess hepatic function. Renal
biomarkers including serum creatinine level and calculated clear-
ance of creatinine were used to assess renal function. Additional
biomarkers of renal function were assessed, including cystatin C

and lipocalin 2 in serum and, albumin and 2 microglobulin in urine.

2.4 | Statistical analyses

Statistical analysis was performed using SAS® software 9.2 (SAS
Institute Inc.). Summary statistics were calculated for continuous
data, and frequencies were calculated for categorical data. The
intent-to-treat (ITT) population (all patients who received =1 infu-
sion of BAY 94-9027 for whom infusion and bleeding data were
available) was used in the primary efficacy analysis. All patients who
received 21 dose of study drug were included in the safety analysis.
No formal statistics were performed to determine the sample size.
The analysis was descriptive and based on extension data. Exposure
data including total time and total EDs were based on total time in
study (main and extension periods). Treatment groups were based
on the treatment at the start of extension except for the VAR group,

which included all patients who switched regimen at least once.

3 | RESULTS

3.1 | Patients

Of 134 patients treated with BAY 94-9027 in PROTECT VIII, 126
patients completed the main study, of which 121 patients enrolled
into the extension study and are included in this analysis. Table 1
reports disease characteristics and patient demographics at baseline
and at the end of extension. The median age of patients at enrol-
ment was 36.0 years and at the end of extension was 40.0 years
(Table 1). Regimen switching from extension enrolment to comple-
tion is shown in Figure 1. During the total time in extension, 83 out
of 107 patients continued with the prophylaxis regimen they first
received at the start of the extension. The VAR group (n = 28) in-
cluded 20 patients who switched from a lower to a higher frequency
regimen (E7Dto E5D,n=8;E7Dto2xW,n=5;E5Dto2xW, n=7),
4 patients who switched from a higher to a lower frequency regimen
(2xWtoE7D,n=1;E5D to E7D, n = 3) and 4 patients who switched
more than once and were receiving the same treatment they started
the extension with. At the last visit of the extension study, 72 pa-
tients (67.3%) were treated with regimens with extended intervals
(E5D or E7D) and 35 patients (32.7%) were treated 2 x W. Twelve
patients discontinued (AE, n = 2; withdrawn consent, n = 3; lack of
follow-up, n = 1; dropped-out, n = 5; other, n = 1).

Haemophilia —W] LEY-*¥

3.2 | Treatment exposure

At extension completion, median (range) total time in the full study
(main and extension studies) was 3.9 (0.8-7.0) years with 223 (23-
698) EDs. Seventy-one patients were treated for >3 years, 53 for
>4 years and 36 for 25 years. In the extension, prophylaxis patients
(n = 107) accumulated a median (range) time in study of 3.2 (0.1-
6.3) years with 211 (9-621) EDs (Table 2). Median (range) total num-
ber of infusions per year for the total prophylaxis group was 75.0
(48.7-143.9). Corresponding values for patients treated on 2 x W,
E5D and E7D prophylaxis regimens were 106.0 (94.9-143.9), 74.0
(70.3-115.6) and 53.0 (48.7-67.6), respectively (Table 2). For those
who completed 25 years of BAY 94-9027 treatment, median (Q1;
Q3) FVIII utilisation and dose per infusion for the total prophylaxis
group were 3332 (3144; 3991) IU/kg/year and 51 (44; 58) IU/kg/
infusion, respectively.

3.3 | Annualised bleeding rates

Median (Q1; Q3) total ABR during the extension study was 1.49
(0.36; 4.80) for all prophylaxis patients (n = 107), compared with
34.09 (20.3; 36.6) for on-demand patients (n = 14). Among prophy-
laxis patients who did not switch dosing regimen, median total ABR
was <2.0 (Figure 2). Spontaneous bleeds were also reduced with all
prophylaxis regimens compared with on-demand treatment: 0.75
(0.0; 2.9) vs 20.74 (12.9; 28.9) for total prophylaxis and on-demand,
respectively (Figure 2). Joint ABR for prophylaxis patients was 0.88
(0.0; 3.37), compared with a median joint ABR of 20.81 (12.3; 33.7)
for patients treated on-demand.

3.3.1 | Zerobleeds

Throughout the extension, 20.6% of prophylaxis patients had O total
bleeds and 29.9% had O joint bleeds during their participation in the
extension study (Figure 3). In the last 12 months of the extension for
patients who participated at least 12 months in the extension study
(n = 85), 38.8% had 0 total bleeds and 45.9% had 0 joint bleeds. In
the last six months of participation in the extension (n = 96), 50.0%
and 58.3% had O total and joint bleeds, respectively.

3.3.2 | Bleeding patterns throughout pre-study,
main study and extension periods of PROTECT VIII

Patients who switched their regimen from on demand (pre-study)
to prophylaxis for PROTECT VIII (n = 22) had marked improvements
in median ABRs, irrespective of which regimen they received, while
median ABRs increased for patients who continued on-demand
treatment into the main study and extension (n = 14) (Figure 4).
During the extension, median total ABRs (Q1; Q3) were 1.3 (0.0;
3.4) and 34.1 (20.3; 36.6) for on demand (pre-study) to prophylaxis
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TABLE 1 Disease characteristics and patient demographics at baseline and at the end of extension of PROTECT VIII
On-demand Total
Patient demographics  (n = 14) Prophylaxis (n=121)
Twice Every Variable Total
a week 5 days® Every 7 days frequency® prophylaxis
(n=23) (n=33) (n=23) (n=28) (n=107)
Age,y
Median (range)
Baseline 43.5(22-61) 35.0(12-58)  33.0(14-61) 31.0(13-53) 39.5(13-62) 33.0(12-62) 36.0 (12-62)
End of extension 47.5 (24-66) 41.0(17-61) 38.0(20-66) 37.0(17-60) 43.0 (15-67) 39.0 (15-67) 40.0 (15-67)
Body mass index, kg/m?
Median (range)
Baseline 26.0 (19-31) 22.6 (15-30) 24.6 (17-34) 23.4(19-34) 24.6 (18-42) 23.9 (15-42) 24.0 (15-42)
End of extension 25.1 (19-33) 22.4(16-29) 25.4(17-33) 25.5(18-33) 25.3(20-36) 24.3 (16-36) 24.4 (16-36)
n (%) 14 (100.0) 22(95.7) 29 (87.9) 19 (82.6) 25 (89.3) 95(88.8) 109 (90.1)
Patient demographics at baseline
Race, n (%)
White 7 (50.0) 16 (69.6) 22(66.7) 12 (52.2) 21(75.0) 71 (66.4) 78 (64.5)
Black or African 1(7.1) 0(0.0) 1(3.0) 2(8.7) 1(3.6) 4(3.7) 5(4.1)
American
Asian 5(35.7) 6(26.1) 9(27.3) 6(26.1) 4(14.3) 25(23.4) 30(24.8)
Not reported 1(71) 1(4.3) 1(3.0) 3(13.0) 2(7.1) 7 (6.5) 8 (6.6)
Previous FVIII treatment, n (%)
On demand 14 (100.0) 10 (43.5) 5(15.2) 6(26.1) 5(17.9) 26 (24.3) 40(33.1)
Prophylaxis 0(0.0) 13 (56.5) 29 (87.9) 17 (73.9) 23(82.1) 82 (76.6) 82 (67.8)
Baseline disease characteristics
Target joint present, n (%)
No 3(21.4) 3(13.0) 11(33.3) 9(39.1) 7 (25.0) 30 (28.0) 33(27.3)
Yes 11 (78.6%) 20 (87.0%) 22 (66.7%) 14 (60.9%) 21 (75.0%) 77 (72.0%) 88 (72.7%)
Number of target joints per patient
Median (Q1;Q3) 2.5(1.0,4.0) 2.0(1.0;2.0) 1.0(0.0;2.0) 1.0(0.0;2.0) 1.5(0.5;3.5) 1.0(0.0;2.0) 1.0(0.0;2.0)
Number of bleeds in the previous 12 months before screening
n (%) 14 (100.0) 23 (100.0) 32(96.9) 23 (100.0) 27 (96.4) 105 (98.1) 119 (98.3)
Median (Q1:Q3) 25.5 (12.0;47.0) 15.0(9.0;25.0) 3.5(2.0;12.0) 3.0(0.0;12.0) 60(1.0:15.0) 8.0(2.0;16.0) 9.0(2.0;21.0)
Number of joint bleeds in the previous 12 months before screening
n (%) 14 (100.0) 23(100.0) 32(96.9) 23(100.0) 27 (96.4) 105 (98.1) 119 (98.3)
Median (Q1;Q3) 19.5(10.0;47.0)  9.0(5.0;23.0) 2.0(0.0;10.5) 1.0(0.0;11.0) 5.0(1.0;12.0) 5.0(1.0;12.0) 5.0(1.0;15.0)

*Two patients in the ‘Every 5 days’ regimen at data cut-off had an unknown prophylaxis treatment frequency pre-study. One of these patients with
unknown prophylaxis treatment frequency also received treatment as ‘on demand when having a bleed’; bpatients who switched regimens after a
week of first infusion in the extension period. FVIII, factor VIII; Q, quartile; y, years.

(PROTECT VIII) group and for those who continued their on-demand
regimen, respectively (Figure 4A). The respective median joint ABRs
(Q1; Q3) were 0.6 (0.0; 3.1) and 20.8 (12.8; 33.7) (Figure 4B). At
the start of the extension, 3 patients switched to prophylaxis from
on-demand regimen in the pre- and main study (2 x W, n = 2; VAR,
n=1).

In prophylaxis patients who were also treated with prophylaxis
prior to study entry (n = 82), median total ABR reduced from 3.5
(1.0; 10.0) pre-study to 2.1 (0.0; 6.9) in the main study and further
reduced to 1.6 (0.5; 4.9) during the extension; similarly, joint ABR

reduced from 2.0 (0.0; 8.0) in the pre-study to 1.4 (0.0; 4.5) in the
main study, and to 1.0 (0.0; 3.7) during the extension (Figure 4).

3.3.3 | Bleeding outcomes in patients with
>5 years of BAY 94-9027

Of 134 patients who enrolled in the main study, 36 who continued
into the extension had 25 years of prophylaxis treatment with BAY
94-9027: 2 x W (n = 4); E5D (n = 10); E7D (n = 8); VAR (n = 14). In
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Treatment
regimen:
Start of
extension

2xW
30-40 IU/kg
n=24

End of
study

Analysis
group at the
end of study
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E7D
60 IU/kg
n=37

E5D
45-60 IU/kg
n=46

FIGURE 1 Patient disposition from the start to completion of extension period. fDotted lines represent the overall shift in weekly
prophylaxis regimens between the start and end of the extension study. Patients who switched regimens after a week of first infusion in
the extension period were separately analysed in the variable (VAR) group, and other analysis groups represent patients who stayed on
the regimen during total time in extension. 2 x W, twice weekly; ABR, annualised bleeding rate; E5D, every 5 days; E7D, every 7 days; IU,

international units; OD, on- demand; VAR, variable frequency

TABLE 2 FVIII utilisation during the PROTECT VIII extension study

Prophylaxis
Variable
On- demand Twice weekly Every 5 days Every 7 days frequency?® Total Prophylaxis
FVIII utilisation (n=14) n=23 n=233 n=23 n=28 (n =107)
Total dose per year, IU/ 1394.2 3916.9 3503.5 3129.7 3826.2(2789.6 3539.1
kg, median (range) (736.5-3998.2) (2776.8-5424.3) (2995.2- (2623.5-5232.8) (5328.0) (2623.5-5424.3)
4702.9)
Total dose per infusion, 32.8(22.2-60.9) 36.7(26.8-42.8) 44.8 59.0 50.68 (29.1-63.8) 46.9 (26.8-107.5)
1U/kg, median (range) (40.7-59.6) (51.2-107.5)
Number of infusions/ 38.0 106.0 74 53.0(48.7-67.6) 75.0(54.2-125.2) 75.0(48.7-143.9)
year median (range) (18.6-108.0) (94.9-143.9) (70.3-115.6)
Total EDs in extension, 101.5 (13-176) 168 (11-621) 129 (23-450) 163 (9-328) 348.5 (46-584) 211.0 (9-621)
median (range)
Time in extension, years 3.2 (0.6-4.1) 1.3(0.1-6.0) 1.7 (0.3-6.2) 3.1(0.3-6.3) 4.2 (0.5-6.2) 3.2(0.1-6.3)

median (range)

Abbreviations: ED, exposure day; FVIII, factor VIII.

2Patients who switched regimens after a week of first infusion in the extension period.

total, these patients had a median (Q1; Q3) ABR of 1.14 (0.43; 2.10).
Spontaneous and joint ABRs were 0.53 (0.09; 1.41) and 0.87 (0.36;
1.70), respectively, in these patients. In the last 6 and 12 months of
the extension (n = 36), up to 63.9% and 50.0% of patients had O
bleeds, respectively (Figure S2).

3.3.4 | FVIltrough levels

Pre-injection geometric mean (95% CI) FVIII trough levels in plasma
during the extension period were 3.3% (1.4,7.9) and 1.8% (1.1, 2.9) in
patients who were treated with prophylaxis 2 x W with 3 days since
last injection, and 4 days since last injection, respectively (Table 3).

The corresponding values in patients treated with prophylaxis E5D,
and E7D were 1.5% (1.0, 2.1) and 1.1% (0.8, 1.5), respectively.

3.4 | Safety

During the extension, 10 (71.4%) on-demand and 86 (80.4%) prophy-
laxis patients reported treatment-emergent AEs (TEAEs) (Table 4).
Ten (8.3%) patients reported study drug related TEAEs (most com-
mon types were musculoskeletal disorders [n = 4] and laboratory ab-
normal results [n = 3]). Study drug related serious AEs were reported
in two (1.7%) patients (elevated liver function tests and migratory
back pain, respectively), both leading to study drug discontinuation.



e352 o X REDING ET AL.
2 | wiLey-Haemophilia
34.09
35 _ (20.33;
W 36.63)
\\
25 4
& 20.74 2081 = Total ABR
12.88; (12.82;
g— (28.92) (33.66) Spontaneous ABR
< 201 = Joint ABR
8
el
Q
E o\
5
< 3.10
51 (1.13; 0
1.57 117 5.86) 1.80 < 1.49
079, 0.79 (.74 075 098 (65 (0.60; ' (0.36; 0.88
A . 0. i 0.44 4.45 -90; 0.75
3.61) (0.00; (.00 (450% (0.00; 000 (g go; (883 (0.00; 381) 449 4.80) (0.00; (0.00;
. 3.09) 1.73) =7 290) 3.67)  168) 0_'78)’ 1.04) . 2.90) 3-37)
0 i o [ | | - i | I
OD (n=14) 2xXW (n = 23) E5D (n = 33) E7D (n =23) VART(n =28)  Total PPX (n=107)
Negative binomial model for total On-demand Prophylaxis
prophylaxis versus on-demand regimens (extension) (extension)
n=14 n=107

Mean Bleeding rate (95% Cl)

33.12 (17.44,62.88)

3.46 (2.70, 4.45)

Rate Ratio (95% Cl)

0.10 (0.05, 0.21)

% Reduction (95% CI)

89.54 (79.18, 94.74)

p-value*

<0.0001

FIGURE 2 ABR by treatment regimen in PROTECT VIl extension study. 2 x W, twice weekly; ABR, annualised bleeding rate; Cl,
confidence interval; E5D, every 5 days; E7D, every 7 days; OD, on-demand; PPX, prophylaxis; Q, quartile; VAR, variable. tPatients who
switched regimens after a week of first infusion in the extension period. *p-values were nominally derived from the negative binomial model,
with no adjustments made for multiple comparisons

(A)

100 4

90 -

70 A
60 -

50 -
43.6

Patients (%)

324
30 1
20 4 17.4[%

10 A

34.8

58.8
583

T T

23 28 30
2xW

33 34 39
E5D

n=

23 17 24
E7D

28 6 3
VAR

(B)

100
90
80
70
60

50

Patients (%)

30

20

10

1

107 85 96 n=

Total PPX

40

. During the extension (median time = 3.2 years)

1 During the last 12 months of the extension

During the last 6 months of the extension
70.8
1 64.77/
51.3
1 46.4 v 45.9
39.1 38.2 39.1 33.3 -
33.3[ ] 33.3
= 29.9|.::
10.7}:
| ' ' 7 ' '
23 28 30 33 34 39 23 17 24 28 6 3 107 85 96
2xW E5D E7D VARF Total PPX

FIGURE 3 Patients with zero total (A) or zero joint bleeds (B) in the PROTECT VIII extension study. TPatients who switched regimens
after a week of first infusion in the extension period. 2 x W, twice weekly; E5D, every 5 days; E7D, every 7 days; PPX, prophylaxis; VAR,

variable



REDING ET AL.

(A) (B)
50 50
20 3i5 38.0 40
o 34.1 N
] 29.8 g
530 255 <30
O =
= 2
c c
%‘i 20 % 20 17.9
(3] (5]
= =
10 5.8 b 10
N
0 . NN 0
OD-OD  OD-PPX 2xW E5D VAR OD-0OD
(n=14)  (An=22) (n=8) (n=4) (n=4) } (n=14)
OD-PPX by regimen during extension
(9] (D)
20 20
o
2 5
3 P
210 3. 10
(5]
= 2
35 4031
’—‘2.116 2044
1.0
. HN 1 . Hm
PPX-PPX 2xW E5D VAR' PPX-PPX
(All; n = 82%) (n=13) (n=29) (All; n = 82%)

|

PPX—PPX by regimen during extension

19.5 20.8 220

Haemophilia

&

—Wl LEYﬂ

[ | Pre-study period

I8 Main study
Extension

Il op-op

OD-PPX

185
\
N 75
48 2.92 .
W5 N §0'0044 3
OD-PPX  2xW ESD E7D VAR!
An=22) (=8 (=4 (=6) (=4

OD-PPX by regimen during extension

E5D
(n=29)

2xW
(n=13)

\

[ Pre-study period
[ Main study

Extension

PPX-PPX

2.9
1.0 T
mo_o 0.4 H
E7D VAR'
(n=17)

PPX—PPX by regimen during extension

FIGURE 4 Median total (A, C) and joint (B, D) ABRs by pre-study treatment regimen throughout PROTECT VIII. TPatients who switched
regimens after a week of first infusion in the extension period. *This includes 3 patients who switched to prophylaxis at the start of the
extension from OD regimen in the pre- and main study. 2 x W, twice weekly; ABR, annualised bleeding rate; E5D, every 5 days; E7D, every

7 days; OD, on-demand; PPX, prophylaxis; VAR, variable

Prophylaxis regimen
(n)

Twice weekly (9)
Twice weekly (16)

Every 5 days (22)

Every 7 days (17)

Time since last
injection

3 days

(61-84 h)

4 days
(85-108 h)

5 days
(109-132 h)

7 days
(157-192 h)

FVIII (%) trough level in plasma®

Arithmetic
mean (SD)

5.0(3.6)

2.6(2.4)

2.1(2.1)

1.4(1.1)

Geometric mean

(95% CI)
3.3(1.4;7.9)

1.8(1.1; 2.9)

1.5(0.9; 2.1)

1.1(0.8;1.5)

Geometric
CV (%)

163.1

106.5

103.5

66.4

Abbreviations: CI, confidence interval; CV, coefficient of variation; SD, standard deviation.

*Trough levels were considered invalid if FVIII (%) >37.5%, >23.1%, >21.5% and >8.1% after 3,4, 5

and 7 days, respectively.

Among patients who completed 25 years of BAY 94-9027 prophy-
laxis, 5 patients reported non-serious drug-related TEAEs: bone mar-
row oedema (moderate, n = 1), alanine aminotransferase increase
(mild, n = 1), B2 microglobulin urine increase (mild, n = 1), arthralgia

TABLE 3 Pre-injection FVIII trough
levels during the PROTECT VIII extension

study

(mild, n = 1), meniscal degeneration (moderate, n = 1) and osteoarthri-

tis (moderate, n = 1). None experienced serious drug-related TEAEs.

No patient had confirmed FVIII inhibitors during the extension. No

allergic reactions, deaths or thrombotic events were reported.
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TABLE 4 TEAEs during the PROTECT VIII extension study

On-demand  Prophylaxis Total
TEAEs (N =14) (N =107) (N =121)
Any AE, n (%) 10(71.4) 86 (80.4) 96 (79.3)
Mild 1(7.1) 26 (24.3) 27 (22.3)
Moderate 5(35.7) 36(33.6) 41(33.9)
Severe 4(28.6) 24 (22.4) 28 (23.1)
Any study drug 0(0.0) 10 (9.3) 10(8.3)
related AE
Mild 0(0.0) 5(4.7) 5(4.1)
Moderate 0(0.0) 4(3.7) 4(3.3)
Severe 0(0.0) 1(0.9) 1(0.8)
Any AE related to 0(0.0) 3(2.8) 3(2.5)
procedures as
per protocol
AE-related deaths, 0(0.0) 0(0.0) 0(0.0)
n (%)
Any SAE, n (%) 2(14.3) 34 (31.8) 36(29.8)
Any study drug 0(0.0) 2(1.9)° 2(1.7)
related SAE
Discontinuation due 0(0.0) 2(1.9) 2(1.7)
to AE, n (%)
Discontinuation due 0(0.0) 2(1.9) 2(1.7)

to SAE, n (%)
Abbreviations: AE, adverse events; SAE, serious adverse events; TEAE,

treatment emergent adverse events.

?Elevated liver function tests in one patient and severe migratory back
pain (two cases) in another patient, both treated with the twice weekly
prophylaxis regimen, resulting in discontinuation of the study drug.

At the final visit of the extension, patients had similar levels of mark-
ers of renal and hepatic function compared with baseline (Table S1).
Overall, of the patients with available data, median levels of serum cre-
atinine (n = 112), creatinine clearance (n = 112), ALT level (n = 109) and
AST level (n = 108) remained in the normal range (Table S2).

During the extension, 8 (6.6%) patients were positive for low titre
anti-PEG antibodies. Of these, 7 (5.8%) patients were transiently
positive for anti-PEG antibodies at single visits during the study and
negative at the last visit. One patient (n = 1, 0.8%) tested positive
for anti-PEG antibodies at the final visit only; by protocol, further
testing was not allowed. None of the 8 patients had any associated
clinical symptoms.

During the entire extension, 4 patients had very low levels of
PEG in plasma just above the LLOQ at single visits without any clin-
ical symptoms. In three of these patients, PEG was not detectable
during the rest of the study. In one patient, low levels of PEG were
detected in plasma at the final extension visit only; by protocol, fur-
ther testing was not allowed.

4 | DISCUSSION

Data from PROTECT VIII and its extension show that BAY 94-9027
prophylaxis is efficacious in adults and adolescents with severe

haemophilia A at dose intervals of up to E7D. BAY 94-9027 prophy-
laxis reduced total and joint ABRs in the main and extension stud-
ies compared with pre-study ABRs. Most prophylaxis patients in the
main study continued their respective treatment regimen during the
extension period. The trial design allowed patients to switch regi-
men to reflect real clinical practice, and most patients who switched
chose to for improved protection. Overall, BAY 94- 9027 consump-
tion remained stable over the years of treatment. Of note, the num-
ber of infusions received by patients treated with E7D prophylaxis
during the extension was close to those who received treatment
on-demand. Nevertheless, E7D prophylaxis resulted in marked im-
provement in ABRs in these patients compared with the on-demand
group. These long-term data corroborate those reported in the main
study.'?

Total ABRs from pre-study to the end of extension indicated a grad-
ual decrease in bleeding events over time with BAY 94-9027 prophy-
laxis. These improvements in ABR were observed for all prophylaxis
patients, irrespective of prior treatment regimen, and for all prophy-
laxis treatment regimens. For patients who were previously treated on
demand, despite entering PROTECT VIII with higher ABRs than those
who were previously on prophylaxis, the improvements in ABRs ob-
served were such that the ABRs achieved in the extension were similar
to those of patients previously on prophylaxis. Prophylaxis with BAY
94-9027 also resulted in a low incidence of joint bleeds with long-term
use for several years. Long-term treatment with BAY 94-9027 thus
resulted in continued improvement in bleed protection.

The ASPIRE and pathfinder2 extensions evaluated the long-
term efficacy and safety in patients with severe haemophilia who
completed their treatment with rFVIIlI Fc fusion protein (rFVIIIFc,
efmoroctocog alfa, Elocta®) and N8-GP (turoctocog alfa pegol,
Esperoct®) in the phase 3 main studies, respectively.’*'* In the
ASPIRE extension study, patients had a median cumulative treat-
ment duration (range) of approximately 4.5 (0.7-5.9) years.’ In the
entire pathfinder2 study, patients were treated with N8-GP for up
to 6.6 years with a total median treatment duration of 5.4 (0.01-6.6)
years.?® Of note, while all these extension studies had the option for
an E7D prophylaxis regimen, the study designs for the E7D treat-
ment arms in all the three extension studies differ, including a higher
dose (65 1U/kg rFVIIIFc; 75 IU/kg N8-GP) compared with PROTECT
VIII (60 1U/kg BAY 94-9027). Hence, due to differences in study
design, a direct comparison of efficacy results from these studies
is not possible.

BAY 94-9027 was well tolerated during the PROTECT VIII ex-
tension: no patients developed FVIIl inhibitors; most patients had no
detectable PEG in plasma. A few patients had transiently detectable
PEG just above the LLOQ. One patient had detectable PEG in plasma
only at the last visit of the study, and in accordance with the study
protocol, further follow-up was not allowed. There were few study
drug related TEAEs, and markers of renal and hepatic function re-
mained within normal limits for up to 7 years of observation of BAY
94-9027 treatment. These data support the favourable risk-benefit
profile of BAY 94-9027 and its use as a long-term treatment option
for patients with haemophilia A.
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PROTECT VIl extension has the longest individual patient fol-
low-up of any other extension studies in adolescents and adults
with severe haemophilia A.1315 ABR remained low in all prophylaxis
groups and was maintained over =5 years’ using infusion schedules
best fitting individual patients’ needs and low annual FVIII consump-
tion, providing important long-term efficacy and safety profiles.

FVIII replacement is the standard of care and has improved
the quality of life and life expectancy of patients with haemophilia
AL Unlike non-replacement therapies, FVIII replacement pro-
vides FVIII peaks and can be used for the treatment of bleeds and
perioperative management.*® In PROTECT VIII, the individualised
approach of adjusting prophylactic regimen provided the necessary
peak and trough levels for periods of high activity—an effective
strategy as evidenced by the low overall bleeding rate in PROTECT
VIII. With an established safety profile, long-acting FVIII replace-
ment therapies, including BAY 94-9027, provide comprehensive
management of haemophilia A, allowing patients to meet their life-

style goals. 1?20
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