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1 EXECUTIVE SUMMARY

On October 13, 2016, Laboratorie Francais du Fractionnement et des Biotechnologies S.A. (LFB
S.A.) submitted a BLA seeking approval for its Coagulation Factor Vlla (Recombinant)
[rhFVIla, LR769]. LR769 (Coagulation Factor Vila (Recombinant), also known as rhFVIl1a) is a
recombinant human coagulation Factor Vlla of the vitamin K-dependent family of coagulation
factors. LR769 is proposed for on-demand treatment and control of bleeding in adolescent and
adult hemophilia A or B patients with inhibitors to FVIII or FIX. The proposed dose regimen is
75 ug/kg repeated every 3 hours until hemostasis is achieved, or 225 pg/kg, if hemostasis is not
achieved within 9 hours, with administration of additional 75 pg/kg doses every 3 hours as
needed to achieve hemostasis.

To support the approval of this BLA application, the applicant conducted two clinical studies to
evaluate the safety, efficacy, pharmacokinetics (PK), and pharmacodynamics (PD) of LR769.
The two clinical studies involved a total of 42 patients with Hemophilia A or B with or without
inhibitors. The PK and PD properties of three doses of LR769 (25 ug/kg, 75 pg/kg and 225
pa/kg) manufactured from small scale (Process A) were evaluated in Study # GTC-FVIla-005-
11. Study # RB-FV1la-006-13 provided bridging PK information between LR769 manufactured
using a small scale manufacturing process (Process A) and large scale process (Process B, to-be-
marketed batch scale).

LR769 manufactured from small scale (Process A) showed linear PK at a dose range of 25 — 225
ug/kg. Comparison of PK profiles between Process A & Process B LR769 indicated that
Process A & B LR769 PK profiles were similar at the dose of 75 pg/kg. At the dose of 225
Mg/kg, Process B LR769 had about 75% higher peak levels (Cmax) and 40% higher area under
the plasma concentration versus time curve (AUCo-) than Process A LR769. Based on submitted
clinical safety data, no safety signal from Process B 225 pg/kg arm was noted.

2 INTRODUCTION/BACKGROUND

LR769 is produced in and purified from the milk of transgenic rabbits that were selected to
produce this complex human glycoprotein. LR769 drug product is formulated as sterile,
lyophilized dosage form (white to off-white powder) that is to be reconstituted with sterile water
for injection (WFI) prior to administration by the intravenous (1V) route.

The clinical pharmacology of LR769 was assessed in two clinical studies.

e Study # GTC-FVI1la-005-11: A Phase 1b, dose escalation study to assess the safety,
pharmacokinetics and pharmacodynamics of Coagulation Factor VIla (Recombinant) in
congenital hemophilia A or B patients. The investigational drug product, LR769 used in this
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study was manufactured via Process A. Pharmacokinetic assessment was conducted for three
doses: 25 pg/kg, 75 pg/kg and 225 pg/kg.

e Study # RB-FVI1la-006-13: A Phase 3 study on the safety, pharmacokinetics, and efficacy of
coagulation factor Vlla (recombinant) in congenital hemophilia A or B patients with
inhibitors to factor VIII or 1X. During the study, LR769 was manufactured using Process B.
The PK profiles of Process A and Process B LR769 were compared.

3 SUMMARY OF IMPORTANT CLINICAL PHARMACOLOGY FINDINGS

1) For LR769 manufactured via Process A, linear pharmacokinetics were observed after
single dose administration in subjects with congenital hemophilia A or B from 25 pg/kg
to 225 pg/kg.

2) Comparison of pharmacokinetics profiles between Process A & B LR769 showed that:
e The PK profiles between Process A and Process B LR769 were similar at the dose of
75 ng/kg.
e For the dose of 225 ng/kg, the Cmax and AUCO-t for Process B LR769 were about
75% and 40% higher than the Cmax and AUCO-t of Process A LR769, respectively.
Based on submitted clinical safety data, no safety signal from Process B 225 pg/kg
arm was noted.
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4  LABELING COMMENTS

Reviewer’s Comments:

At this moment, a complete response (CR) action is recommended by drug product reviewers,
therefore, the final labeling review is not conducted. Following represents preliminary labeling
recommendations.

Per drug product reviewer’s comments, the tests used in PD measurements were not sensitive
enough for quantitative assessment, therefore, the pharmacodynamics related labeling
information is recommended to be removed from labeling.

12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action

SEVENFACT is human coagulation Factor Vlla (Recombinant). Optimal clinical efficacy of
SEVENFACT is thought to depend on the presence of functional platelets of sufficient quantity
to support the action of Factor VIla on the surface of activated platelets accumulated at the site
of bleeding. Pharmacologic plasma concentrations of Factor VVIla support thrombin generation
by binding to the surface of platelets and by binding to tissue factor present at the site of vascular
disruption. SEVENFACT when complexed with tissue factor can activate coagulation Factor X
to Factor Xa, as well as coagulation Factor IX to Factor IXa. Factor Xa, in complex with other
factors, then converts prothrombin to thrombin, which leads to the formation of a hemostatic
plug by converting fibrinogen to fibrin and thereby achieving clot formation at the site of
hemorrhage (hemostasis).
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5 RECOMMENDATIONS

This biological license application is acceptable from clinical pharmacology perspective, with
the caveat that resolution of the potency assay related issues doesn’t impact the dose accuracy. If
dose accuracy is impacted, then a new PK study may be required.

10



BLA 125641 Coagulation Factor Vlla (recombinant); LFB

6 APPENDIX
6.1 Individual Studies
6.1.1 Study # 1

Study Title: A Phase 1b, dose escalation study to assess the safety, pharmacokinetics and
pharmacodynamics of Coagulation Factor Vlla (Recombinant) in congenital hemophilia A or B
patients (Study No. GTC-FVIla-005-11).

Objectives:

The primary objective of this study was to assess the pharmacokinetic (PK) and
pharmacodynamic (PD) properties of 3 doses of Coagulation Factor Vlla (Recombinant) in male
congenital Hemophilia A or B patients.

The secondary objective of this study was to assess the safety of 3 doses of Coagulation Factor
Vlla (Recombinant) in male congenital Hemophilia A or B patients.

Study Design:

This was a multi-center, randomized, open-label, dose escalation study to assess the
pharmacokinetic and pharmacodynamic properties, and the safety of 3 doses of Coagulation
Factor Vlla (Recombinant), LR769, in 15 adult male (18 — 75 yeas of age) congenital
Hemophilia A or B patients.

As shown in Figure 1, the study consisted of 3 Cohorts. In Cohort 1 patients received 25 pg/kg
and in Cohorts 2 and 3 they received 75 pg/kg and 225 pg/kg, respectively. In order to obtain
information on the safety of repeat administration of rhFVIla, all patients were treated in 2 of the
3 Cohorts. Each dose was injected over 2-3 minutes, followed by a 2.5 mL 0.9% saline flush.
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Cohort 1, 25 pg/kg
N=10"
!
DMC Review of Cohort 1

l
Cohort 2, 75 pg/kg
(N=5"+5")

!
DMC Review of Cohort 2
!

Cohort 3, 225 ng/kg
(N=5"+5")

a) Newly enrolled patients
b) Patients previously treated in Cohort 1
c) Patients previously treated in Cohort 2

Figure 1 Schematic of Study Design (Source: Applicants Figure 1 in section 5.3.4.2. GTC-
FVIla-005-11: Clinical Study Report, page 23 of 77)

Blood samples for PK assessments were collected at baseline prior to study drug administration,
and at 5, 15, 30 minutes, 1, 2, 4, 6, 8, and 12 hours after the start of infusion of study drug. A
sample between 24-36 hours post injection was obtained to confirm return to baseline.

Concentrations of FV1la were determined by a (B) (4) validated (D) (4) assay
which uses (D) (4) . PK parameters were calculated from FVlla levels using
non-compartmental PK analysis.

Reviewer’s Comments:

In Study # GTC-FVI11a-005-11, in additional to pharmacokinetic assessment for three doses (25
ug/kg, 75 pg/kg and 225 pg/kg), the applicant also evaluated the pharmacodynamics effects of
LR769 across the doses. However, per drug product reviewer’s comments, the tests used in PD
measurements were not sensitive enough for quantitative assessment (please see drug product
review for detailed information). Therefore, the PD and PK/PD relationship were not reviewed
here.

The pharmacokinetic assessment was directly calculated from blood drug concentrations
collected using sufficient sampling schedule. As such, additional submitted population PK
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reports are not included in this review, because the regulatory assessment of adequacy study
design, PK results, and conclusions is based on the original submitted study reports.

Results

Table 1 shows the pharmacokinetic parameters following a single-dose IV infusion of LR769
manufactured from Process A (small scale). Maximum plasma concentration (Cmax) and area
under the curve of LR769 concentration versus time (AUCo.t and AUCo.inf) increased with the
dose. The increments appeared to be proportional between the 25 pg/kg and 75 pg/kg groups
but slightly more than dose proportional between the 75 pg/kg and 225 pg/kg groups but this
should not be considered non-linear pharmacokinetics. The half-life was approximately 2 hours
in all dose groups. Factor Vlla activity vs. time is shown in Figure 2.

Table 1 Pharmacokinetic Parameters of LR769 (Process A) (Arithmetic Mean, CV%)

Arithmetic Mean (CV%)
Parameters (units) 25 pg/mL 75 pg/mL 225 pg/mL
Cmax (ng/mL) 247.43 749.96 1972.95
(37.70%) (32.42%) (34.04%)
AUCo- (hr*ng/mL) 235.75 631.06 2296.82
(40.97%) (27.07%) (28.48%)
AUCo-inf (hr*ng/mL) 256.16 635.99 2311.06
(50.90%) (27.02%) (28.38%)
T1/2 (hr) 2.48 2.16 1.80
(26.17%) (23.06%) (12.67%)
CL (L/hr) 9.21 10.25 8.25
(52.31%) (21.59%) (28.10%)
MRTo.1ast (hr) 1.81 1.43 1.52
(58.95%) (7.68%) (8.17%)
Vss (L) 17.43 15.84 13.25
(33.27%) (26.11%) (30.32%)
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Figure 2. Plasma Factor Vlla Activity versus Time Curve (Mean * SD)

Conclusions:

For LR769 manufactured via Process A, linear pharmacokinetics were observed after single dose
administration in subjects with congenital hemophilia A or B from 25 pg/kg to 225 ng/kg.
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6.1.2 Study #2:

Study Title: A Phase 3 study on the safety, pharmacokinetics, and efficacy of coagulation factor
Vlla (recombinant) in congenital hemophilia A or B patients with inhibitors to factor VIII or IX
(Study No. RB-FVI1a-006-13).

Objectives:
Primary Objectives:

e To assess the efficacy of two separate dose regimens (75 pg/kg and 225 pg/kg) of
coagulation factor Vlla (recombinant) (LR769) for the treatment of bleeding episodes in
hemophilia A or B patients with inhibitors to factor VIII (FVIII) or factor IX (FIX).

e To assess the safety of LR769 (including the immunogenic potential of the drug product).

Secondary Objective:

e To assess the pharmacokinetics (PK) of LR769 (from both Process A and Process B) in
hemophilia A or B patients with inhibitors to FVIII or FIX, without a current bleeding
episode.

Other Objective:
e To assess the healthcare resource utilization of hemophilia A or B patients with inhibitors
treated with LR7609.

Study Design:

This was a global, multi-center, phase 3, randomized, open-label, crossover study to assess the
dose escalation study to assess safety, pharmacokinetics, and efficacy of coagulation factor Vlla
(recombinant) in 27 congenital hemophilia A or B patients with inhibitors to factor VIII or IX.

Subjects were randomized to start one of two treatment regimens: 75 pg/kg or 225 ug/kg. For
each treatment regimen, there were 2 phases: Phase A (initial phase) and Phase B (treatment B).

During Phase A, all 27 subjects received a single intravenous (IV) administration of either 75
ug/kg or 225 pg/kg of LR769 (Process A) as a bolus injection within 2 minutes. A subset (n=14)
of subjects had samples drawn for PK analysis at specified time points from pre-dose through 8
hours + 10 minutes post injection.

The investigational drug product, LR769 used in Phase A was produced at the same scale as was
used in previous Phase 1b study (Study No. GTC-FVIla-005-11), Process A LR769. To support
product development needs, scale-up and process modifications were applied. Manufacturing of
investigational product using Process B was introduced during the study so that some of the
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bleeds were treated with Process B product. During Phase B, the starting dose was the same as
the dose that patients were randomized to in Phase A.

A bridging PK study (repeat PK study) was conducted using LR769 from Process B after Phase
B in the same PK subset of subjects when they were in a non-bleeding state. The dose of LR769
(Process B) was the same as that used in Phase A.

Blood samples for PK assessments were collected at baseline prior to study drug administration,
and at 10, 30 minutes, 1, 2, 4, and 8 hours post infusion.

FVIla concentrations (activity levels) were determined using a validated (B) (4) assay (b) (4)
PK parameters were determined by non-compartmental analysis
(NCA).

Reviewer’s Comments:

In Study #RB-FV11a-006-13, the pharmacokinetic profiles of Process A & B LR769 were
compared. The PK profiles between Process A and Process B LR769 were similar at the dose of
75 pg/kg. However, for the dose of 225 pg/kg, the Cmax and AUC.: of Process B LR769 were
about 75% and 40% higher of Cmax and AUCo. of Process A LR7609, respectively. Safety and
efficacy of Process B LR769 have been evaluated. Please refer to the clinical review for detailed
information.

The pharmacokinetic assessment was directly calculated from blood drug concentrations
collected using sufficient sampling schedule. As such, additional submitted population PK
reports are not included in this review, because the regulatory assessment of adequacy study
design, PK results, and conclusions is based on the original submitted study reports.

Results:
Comparison of PK parameters between Process A LR769 and Process B LR769 are presented in
Table 2 for the two doses of 75 pg/kg or 225 ng/kg.

As shown in Figure 3 and Table 2, the PK profiles between Process A and Process B LR769

were similar at the dose of 75 ng/kg. However, for the dose of 225 ng/kg, the Cmax and AUCo+
of Process B LR769 were about 75% and 40% higher of Cmax and AUCo.: of Process A LR769.
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Table 2. Arithmetic Mean Pharmacokinetic Parameters of LR769 Process A & Process B

Study No. RB-FV11a-06-013
Dose: 75 pg/kg BW

Parameter Process A Process B Process B/
(units) Mean | %CV | Min Max | Mean | %CV | Min Max Process A
AUCo.(hr*ng/ml) | 557.18 | 4530 | 160.21 | 824.91 | 569.48 | 4452 | 229.13 | 967.04 1.02
AUCoo (hr*ng/ml) | 571.01 | 46.02 | 162.62 | 871.18 | 584.76 | 43.63 | 234.75 | 981.00 1.02
Cmax (ng/ml) 485.14 | 52.69 200 923 566.16 | 71.43 215 1354 1.17
Kel (hr?) 0.51 19.48 0.35 0.63 0.41 16.33 0.29 0.48 0.80
T1/2 (hr) 1.41 21.11 1.10 1.94 1.76 18.78 1.43 2.36 1.25
Study No. RB-FV1la-06-013
Dose: 225 pg/kg BW
Parameter Process A Process B Process B/
(units) Mean | %CV | Min Max Mean | % CV Min Max Process A
AUCq. (hr*ng/ml) | 1995.95 | 26.00 | 1365.99 | 3015.70 | 2784.59 | 20.03 | 2132.86 | 3331.12 1.40
AUCoo (hr*ng/ml) | 2032.25 | 25.80 | 1406.84 | 3063.37 | 2820.96 | 19.83 | 2161.95 | 3355.00 1.39
Cmax (ng/ml) 1392.15 | 29.97 895 2039 | 2440.60 | 22.15 1629 3057 1.75
Kel (hr?) 0.53 16.08 0.41 0.64 0.49 11.05 0.41 0.55 0.92
T1/2 (hr) 1.34 16.59 1.09 1.69 1.42 12.05 1.26 1.70 1.06

Figure 3. Plasma Factor Vlla Activity versus Time Curve (Mean £ SD)

Factor FVila Activity (ng/mL)
1

Dose: 75 pg/kg

Mean vs Time
—&— Process A
—+— Process B
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Conclusions:

Comparison of pharmacokinetics profiles between Process A & B LR769 showed that:
e The PK profiles between Process A and Process B LR769 were similar at the dose of 75
ng/kg.
e For the dose of 225 ng/kg, the Cmax and AUCO-t for Process B LR769 were about 75%
and 40% higher than the Cmax and AUCO-t of Process A LR769, respectively. Based on
submitted clinical safety data, no safety signal from Process B 225 pg/kg arm was noted.

Reviewer’s Additional Comments:

Currently, based on the CMC review of this submission, it seems that the potency assay may not
be accurate and the drug product reviewer is asking to re-evaluate the potency of drug product
used in clinical studies based on the revised potency assay. It is possible that the result of the
potency re-evaluation may affect the dose accuracy of the pharmacokinetic studies. Therefore, a
new PK study maybe required.
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