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Abstract

Primary immune thrombocytopenia (ITP) is an acquired autoimmune bleeding disor-
der, characterized by a low platelet count (<100 x 10°/L) in the absence of other
causes associated with thrombocytopenia. In most patients, IgG autoantibodies
directed against platelet receptors can be detected. They accelerate platelet clear-
ance and destruction, inhibit platelet production, and impair platelet function,
resulting in increased risk of bleeding and impaired quality of life. Efgartigimod is a
human IgG1 antibody Fc-fragment, a natural ligand of the neonatal Fc receptor
(FcRn), engineered for increased affinity to FcRn, while preserving its characteristic
pH-dependent binding. Efgartigimod blocks FcRn, preventing IgG recycling, and caus-
ing targeted IgG degradation. In this Phase 2 study, 38 patients were randomized
1:1:1 to receive four weekly intravenous infusions of either placebo (N = 12) or
efgartigimod at a dose of 5 mg/kg (N = 13) or 10 mg/kg (N = 13). This short treat-
ment cycle of efgartigimod in patients with ITP, predominantly refractory to previous
lines of therapy, was shown to be well tolerated, and demonstrated a favorable
safety profile consistent with Phase 1 data. Efgartigimod induced a rapid reduction of
total IgG levels (up to 63.7% mean change from baseline), which was associated with
clinically relevant increases in platelet counts (46% patients on efgartigimod vs 25%
on placebo achieved a platelet count of =50 x 10%/L on at least two occasions, and
38% vs 0% achieved 250 x 10%/L for at least 10 cumulative days), and a reduced pro-
portion of patients with bleeding. Taken together, these data warrant further evalua-

tion of FcRn antagonism as a novel therapeutic approach in ITP.
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1 | INTRODUCTION

Primary immune thrombocytopenia (ITP) is an acquired autoimmune
bleeding disorder characterized by a low platelet count (<100 x 10°/L) in
the absence of other causes or disorders associated with thrombocyto-
penia.l® The low platelet count increases the risk of skin and muco-
sal bleeding, gastrointestinal bleeding complications and rarely,
serious intracranial hemorrhages.>*> Patients may suffer from
depression and fatigue® as well as side effects of existing therapies,
impairing their quality of life.”¥? Current therapeutic approaches
include non-specific immunosuppression (eg, steroids and rituximab),
inhibition of platelet clearance (eg, splenectomy, intravenous immu-
noglobulin [IVIg], anti-D globulin, and the recently FDA-approved
Syk inhibitor fostamatinib®3) or stimulation of platelet production (eg,
thrombopoietin receptor agonist [TPO-RA]).** Splenectomy remains
the only treatment that provides sustained remission off therapy for
one year or longer for a high proportion of patients.®

Autoantibodies in ITP, which are predominantly of the IgG class,
mediate pathogenic actions by targeting surface glycoproteins
(GP) expressed on platelets and megakaryocytes, the progenitor cells of
platelets.}>¢ Detectable in most patients, they can opsonize platelets,
resulting in clearance by splenic macrophages, induce platelet
apoptosis,'” complement-dependent lysis'® or desialylation of platelets,
and Fc-independent liver clearance.’’ Moreover, they can inhibit mega-
karyocyte proliferation and differentiation resulting in diminished platelet
production.?®?? Recently, it has been reported that some anti-GP anti-
bodies interfere with platelet functionality, inhibiting platelet aggrega-
tion?® and blood clot formation.2* The majority of antiplatelet antibodies
is directed against GPlIb/llla and GPIb/IX,2>2¢ but additional targets
have been identified.X* The central role of autoantibodies in the patho-
genesis is further illustrated by occurrence of ITP in infants born to
mothers with ITP, due to placental transfer of autoantibodies,?” and by
historical use of IgG-depleting treatments like immunoadsorption and
plasmapheresis, which lead to a reduction of platelet-associated autoan-
tibodies?® and increased platelet count.?’

The neonatal Fc receptor (FcRn) is the central regulator of IgG
homeostasis, rescuing IgGs from lysosomal degradation, prolonging IgG
half-life, and promoting tissue distribution of 1gGs.3%3? Albumin is also
recycled by FcRn, but binds at a site distinct from that of 1gGs.>2
Efgartigimod is a human IgG1 antibody Fc-fragment.®®
of FcRn has been engineered with ABDEG mutations, located in the CH2
and CH3 domain of the Fc fragment to increase affinity for FcRn whilst

This natural ligand

preserving its characteristic pH-dependent binding. Due to its increased
affinity for FcRn at both acidic and neutral pH, efgartigimod outcompetes
IgGs for binding to FcRn, resulting in accelerated degradation of endoge-
nous 1gGs.3%343% |n healthy volunteers (NCT03457649), efgartigimod
was well tolerated and induced a rapid reduction of total IgGs and all IgG
subtypes.®® A Phase 2 study in patients with myasthenia gravis, an 1gG
(NCT02965573),
showed similar tolerability, and IgG reduction associated with clinically

autoantibody-mediated neuromuscular  condition

and statistically significant improvements on efficacy scales.®®
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Targeted reduction of autoantibodies through FcRn blockade may
prevent their pathogenic actions and represents a novel treatment
modality in ITP. We investigated the safety and efficacy of efgartigimod
in adult patients with primary ITP in a randomized, double-blinded,
placebo-controlled Phase 2 study (NCT03102593).

2 | METHODS

2.1 | Study design and treatment intervention

In this randomized, double-blinded, placebo-controlled Phase 2 study
(Figure S1), patients were randomized 1:1:1 to receive four weekly doses
of either placebo or efgartigimod, at a dose of 5 mg/kg or 10 mg/kg
body weight administered as an intravenous infusion. Patients were
followed for up to 21 weeks (an initial eight-week period extended to
21 weeks after protocol amendment, Figure S1). After an additional pro-
tocol amendment, implemented part way through the study, patients
who had a relapse during the 21-week follow-up period, defined as
platelet count below 30 x 10%/L, had an option to enroll in an open-label
treatment period where they received four weekly intravenous infusions
of efgartigimod at 10 mg/kg (while maintaining the blind for the initial
treatment allocation). The study was conducted in accordance with the
Good Clinical Practice guidelines, in conformity with the ethical princi-
ples of the Declaration of Helsinki, was compliant with all relevant
country-specific laws and regulations, and monitored by an Independent
Data Monitoring Committee. The study protocol and all other appropri-
ate study-related information were reviewed and approved by the inde-

pendent ethics committees or institutional review boards.

2.2 | Patients

Thirty-eight patients were randomized in 19 study centers in Ukraine
and seven countries in Europe. The study included patients aged
18 to 85 years, with confirmed primary ITP according to the American
Society of Hematology guidelines,® and an average of two platelet
count measurements during the screening <30 x 10/L (with no single
reading >35 x 10°/L). Concurrent ITP therapy (ie, oral corticosteroids,
oral immunosuppressants, and/or TPO-RA) was permitted during the
study, had to be on a stable dose and dosing frequency for at least
four weeks prior to screening, and maintained during the study. Addi-
tionally, patients with total IgG level <6 g/L at screening were
excluded. The presence of antiplatelet antibodies was not an inclusion
criterion. All patients provided written informed consent prior to the
commencement of any study-related procedures.

2.3 | Safety and efficacy assessments

The primary outcome was safety, assessed throughout the course of
the study, including vital signs, electrocardiogram parameters, physical
examination abnormalities, and clinical laboratory assessments. Treat-
ment emergent adverse events (TEAEs) were coded according to the
Medical Dictionary for Regulatory Authorities version 19.1. Secondary
included platelet count and bleeding

outcomes responses
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assessments. Other outcomes were the evaluation of the pharmaco-
dynamic (PD) and pharmacokinetic parameters (PK), and immunoge-
nicity. Measurements of circulating and platelet-bound autoantibodies
were performed at Sanquin Diagnostic Laboratory using a commer-
cially available solid-phase ELISA according to the manufacturer's

instructions (PakAutoAssay, Immucor GTI Diagnostic, Inc, USA).37

2.4 | Statistical analyses

This study was exploratory and not powered to address any
predefined hypothesis. Safety was assessed using the safety analysis
set. The TEAEs were described for each treatment arm by preferred
term and system organ class according to the Medical Dictionary for
Regulatory Authorities version 19.1. Efficacy was assessed using the
full analysis set, defined as all randomized patients with at least
one post-baseline primary efficacy observation (platelet count result).
Efficacy analysis followed the intent-to-treat principle. Patients
receiving rescue medication were excluded from the efficacy and PD
analyses from the day of rescue. Data until the last visit of the first
cycle of the open-label treatment period are reported.

3 | RESULTS

3.1 | Patient disposition, demographics, and baseline
characteristics

Sixty-two patients were screened, of whom 38 were randomized
1:1:1 to receive four weekly intravenous infusions of placebo (N = 12)
or efgartigimod at a dose of 5 mg/kg (N = 13) or 10 mg/kg (N = 13)
(Figure S2). The most common reasons for screening failure included
the prior use of prohibited medication, an active infection or a recent
serious infection within eight weeks prior to screening, and clinically
significant laboratory abnormalities at screening. Overall, 35 (92.1%)
patients completed the treatment period. Twelve (31.6%) patients
who relapsed during the 21-week follow-up period, entered the open-
label treatment period, and received four weekly intravenous infu-
sions of efgartigimod at 10 mg/kg. Among these 12 patients, two
(16.7%) received efgartigimod at 5 mg/kg in the double-blind period,
six (50.0%) received efgartigimod at 10 mg/kg, and four (33.3%)
received placebo.

Study demographics and baseline characteristics were generally
comparable across the treatment groups (Table 1). Twenty-eight
(73.7%) patients were classified as chronic (more than 12 months from
diagnosis), eight (21.1%) as persistent (between 3-12 months from
diagnosis), and two (5.3%) as newly diagnosed (within 3 months of
diagnosis). Median duration of ITP was 4.82 years (range 0.1-47.8).
Twenty (52.6%) patients had baseline platelet count <15 x 10%/L. The
median number of prior ITP treatments was 2.0 (0-10). Nine patients
(23.7%) had previously received rituximab, 14 (36.8%) a TPO-RA of
whom 10 were continuing a TPO-RA at baseline, and six (15.8%) had
prior splenectomy. Twenty-seven (71.1%) patients were receiving at
least one concurrent ITP therapy at baseline, and in spite of this, still

had qualifying platelet counts <30 x 10%/L.

3.2 | Clinical pharmacology

Efgartigimod at 5 and 10 mg/kg induced a rapid reduction of total IgG
levels (Figure S3), up to a maximum mean change of 60.4% on
efgartigimod 5 mg/kg (from 9.9 g/L [SD = 3.2] at baseline to 4.0 g/L
[SD = 0.8]) and 63.7% on 10 mg/kg (from 10.6 g/L [SD = 5.1] at base-
line to 4.1 g/L [SD = 2.0]) three days after the fourth infusion, while
I1gG levels in the placebo group remained unchanged. 1gG reduction
was observed for all four I1gG subtypes (Figure S4). Mean percentage
changes from baseline of IgA, IgD, IgE, and IgM, as well as of albumin,
were similar between placebo and the efgartigimod treated groups,
mostly within £10%-15% of baseline (data not shown) and changes
were not considered clinically relevant.

Pre-dose anti-drug antibodies (ADAs) were detectable in one
(7.7%) patient treated with efgartigimod at 5 mg/kg, three (23.1%)
with efgartigimod at 10 mg/kg, and two (16.7%) with placebo. Post-
dose ADA titers were detected in five (38.5%) patients treated with
efgartigimod at 5 mg/kg, four (30.8%) with efgartigimod at 10 mg/kg,
and two (16.7%) with placebo. Positive ADA titers, measured in all
groups, did not have an apparent effect on PK/PD parameters. Analy-
sis of the antiplatelet antibody eluates revealed the presence of
platelet-associated autoantibodies (GPIlb/llla, GPIb/IX, and GPla/lla)
in all randomized patients. In 8/12 (66.7%) patients treated with
efgartigimod at 5 mg/kg, and 7/10 (70.0%) treated with efgartigimod
at 10 mg/kg, a reduction greater than 40% in the platelet-associated
autoantibody signal for at least one type of autoantibody was
observed at days 25/29 and/or 78. One (7.7%) patient in the 5 mg/kg
group and three (23.1%) in the 10 mg/kg group were not evaluable
either due to a missing baseline sample, or because all post-dose sam-
ples were obtained after rescue therapy. The presence of autoanti-

bodies in serum was less prevalent.

3.3 | Safety

Nine (69.2%) patients treated with efgartigimod at 5 mg/kg,
11 (84.6%) with efgartigimod at 10 mg/kg, and seven (58.3%) with
placebo experienced at least one TEAE, which were mainly mild or
moderate in severity (Table 2). No deaths were reported. No clinically
relevant changes in vital signs, electrocardiogram parameters, physical
examination, and clinical laboratory assessments (eg, albumin) were
observed. One (7.7%) patient treated with efgartigimod at 10 mg/kg
experienced a worsening of ITP leading to drug discontinuation. This
serious TEAE was the only TEAE with CTCAE severity grade 4 (ie, life
threatening) and was considered unlikely related to efgartigimod. One
(7.7%) patient treated with efgartigimod at 10 mg/kg and two (16.7%)
treated with placebo, experienced at least one TEAE that was related
to treatment in the opinion of the investigator. Among the 12 patients
who entered the open-label treatment period, seven (58.3%) patients
experienced at least one TEAE, and none were considered treatment-
related TEAEs. Two serious TEAEs considered unrelated to
efgartigimod were reported for two (16.7%) patients (pneumonia and
endometrial polyposis). No bleeding TEAEs were deemed study drug-
related.
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TABLE 1 Summary of demographics and baseline characteristics
Efgartigimod Efgartigimod
Placebo 5 mg/kg 10 mg/kg
(N=12) (N=13) (N =13) Total (N = 38)

Age (years), median (range) 38.5 (19-69) 41.0 (22-77) 46.0 (29-62) 41.0(19-77)
Gender, n (%)

Male 5(41.7) 4(30.8) 9(69.2) 18 (47.4)

Female 7 (58.3) 9(69.2) 4(30.8) 20 (52.6)
ITP Classification, n (%)

Newly diagnosed (<3 months) - 2(15.4) - 2(5.3)

Persistent (>3 and < 12 months) 3(25.0) 1(7.7) 4 (30.8) 8(21.1)

Chronic (>12 months) 9(75.0) 10 (76.9) 9(69.2) 28(73.7)
Duration of ITP (years), median (range) 3.51(0.3-47.8) 4.46(0.1-34.2) 5.42 (0.7-28.7) 4.82(0.1-47.8)
Baseline platelet count (x10°/L), mean (range) 18.3 (4-40) 17.3 (6-49) 15.3 (5-35) 16.9 (4-49)
Baseline platelet count <15 x 10°/L, n (%) 6 (50.0) 7 (53.8) 7 (53.8) 20 (52.6)
Number of prior treatments for ITP, median (range) 2.0(1-7) 2.0(1-8) 1.0 (0-10) 2.0 (0-10)
Number of patients with prior ITP therapy, n (%) 12 (100.0) 13 (100.0) 12 (92.3) 37 (97.4)
Prior ITP therapy

Corticosteroids n (%) 9 (75.0) 11 (84.6) 12 (92.3) 32(84.2)

IVIg or anti-D Ig, n (%) 5(41.7) 4(30.8) 2(15.4) 11(28.9)

TPO-RA, n (%) 4(33.3) 6(46.2) 4(30.8) 14 (36.8)

Rituximab, n (%) 3(25.0) 4(30.8) 2(15.4) 9(23.7)

Immunosuppressants, n (%) 5(41.7) 3(23.1) 1(7.7) 9(23.7)

Danazol, n (%) 1(8.3) 1(7.7) - 2(5.3)

Splenectomy, n (%) 1(8.3) 2(15.4) 3(23.1) 6(15.8)

Other, n (%) 3(25.0) 2(15.4) - 5(13.2)
Number of patients with concurrent ITP 8 (66.7) 11 (84.6) 8 (61.5) 27 (71.1)

therapy at baseline, n (%)
Concurrent ITP therapy at baseline

Corticosteroids, n (%) 3(25.0) 10 (76.9) 6(46.2) 19 (50.0)

TPO-RA, n (%) 3(25.0) 4(30.8) 3(23.1) 10 (26.3)

Immunosuppressants, n (%) 1(8.3) - 1(7.7) 2(5.3)

Other, n (%) 1(8.3) 1(7.7) - 2(5.3)

Note: percentages are based on N.

Abbreviations: Ig, immunoglobulin; ITP, immune thrombocytopenia, IVIg, intravenous immunoglobulin; N, number of patients in the analysis set;
n, observed number of patients within each treatment group; TPO-RA, thrombopoietin receptor agonist.

3.4 | Efficacy

Both efgartigimod-treated groups achieved a higher maximum mean
platelet count change from baseline compared to the placebo group
(Figure S5). A platelet count of 250 x 10%/L at any time was
achieved by seven (53.8%) patients in both efgartigimod-treated
groups, and six (50.0%) in the placebo group (Figure 1). A platelet
count 2100 x 10°/L at any time was achieved by six (46.2%)
patients in the efgartigimod 5 mg/kg group, five (38.5%) in the
efgartigimod 10 mg/kg group, and one (8.3%) in the placebo group.
The International Working Group definition of “response” (platelet
count 230 x 10°/L and <100 x 107/L, and at least doubling of base-
line platelet count confirmed on at least two separate consecutive

occasions 27 days apart, and the absence of bleeding) and “com-
plete response” (platelet count 2100 x 10°/L confirmed on at least
two separate consecutive occasions 27 days apart, and the
absence of bleeding) was achieved by five (38.5%) patients in the
efgartigimod 5 mg/kg group, five (38.5%) in the efgartigimod
10 mg/kg group, and two (16.7%) in the placebo group. Two newly
diagnosed patients with ITP in the efgartigimod 5 mg/kg group,
and one chronic patient in the efgartigimod 10 mg/kg group had a
sustained response throughout the follow-up period (up to
day 162).

Post hoc analyses were performed to further characterize the
magnitude and duration of effect of efgartigimod (Figure 1). A

platelet count 250 x 10°/L on at least two occasions was
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TABLE 2 Summary of treatment emergent adverse events

Efgartigimod Efgartigimod
Placebo 5 mg/kg 10 mg/kg
Main study (N =12) n (%) (N =13) n (%) (N =13) n (%)
Patients with at least 1 TEAE 7 (58.3) 9(69.2) 11 (84.6)
Patients with at least 1 treatment-related TEAE 2(16.7) - 1(7.7)
Patients with at least 1 serious TEAE - - 1(7.7)
Most common TEAEs (reported in 22 patients overall)
Petechiae 1(8.3) 2(15.4) 2(15.4)
Purpura - 2(15.4) 1(7.7)
Ecchymosis - 1(7.7) 1(7.7)
Rash - 1(7.7) 1(7.7)
Hematoma - 3(23.1) 2 (15.4)
Hypertension 1(8.3) - 2(15.4)
Vomiting - - 2 (15.4)
Contusion 1(8.3) 1(7.7) 1(7.7)
Cystitis - 1(7.7) 1(7.7)
Productive cough 1(8.3) 1(7.7) -
Headache 2(16.7) 1(7.7) -

Open-label treatment period

Patients with at least 1 TEAE

Patients with at least 1 treatment-related TEAE
Patients with at least 1 serious TEAE

Most common TEAEs (reported in 22 patients overall)

Alanine aminotransferase increased

Efgartigimod 10 mg/kg (N = 12) n (%)
7 (58.3%)

2(16.7)

2(16.7)

Abbreviations: N, number of patients in the analysis set; n, number of patients with event within each treatment group under safety analysis set;

TEAE, treatment emergent adverse event.

60 - 53.8% 53.8%
soo% (=7 (0=7)
(n=6) 46.2% 46.2% 46.2% 46.2%
— (n=6) (n=6) (n=6) (n=6)
38.5%
T 40+
2 25.0%
=]
©
a 20
8.3%
(n=1)
0

>50x10°%/L for
at least 2 occasions

>50x10%/L >100x10%/L

Platelet count threshold

achieved by six (46.2%) patients in both efgartigimod-treated
groups, and three (25.0%) in the placebo group. For these
patients, the mean cumulative duration of platelet count
>50 x 10°/L was 24.5days (SD = 20.70), ranging between
three and 73 days for efgartigimod-treated patients, and 7.3 days
(SD = 2.89), ranging between four and nine days for placebo-
treated patients. Additionally, 10 (38.5%) efgartigimod-treated

>50x10%/L for
>10 cumulative days

FIGURE 1 Proportion of
patients achieving increasing
thresholds of platelet count
assessed per treatment group
during the main study. Patients
receiving rescue medication were
excluded from the analysis from
the day of rescue. n, number of
patients achieving the threshold

[ Placebo
[ Efgartigimod 5 mg/kg
B Efgartigimod 10 mg/kg

patients (six and four in the efgartigimod 5 and 10 mg/kg groups,
respectively) and zero (0.0%) placebo-treated patients achieved a
platelet count 250 x 10%/L for a cumulative duration of more than
10 days. The first time of achieving a platelet count 250 x 10°/L
(for patients achieving a platelet count 250 x 10%/L on at least
two occasions) ranged from eight to 43 days for the efgartigimod-

treated patients.
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FIGURE 2 Mean platelet count +SEM (x10°/L,
circles), mean percentage change from baseline of total
IgGs +SEM (triangles), and percentage of patients with
total WHO score >0 (squares) assessed per treatment
group during the main study. (A) Placebo,

(B) efgartigimod 5 mg/kg, and (C) efgartigimod

10 mg/kg. Patients receiving rescue medication were
excluded from the analysis from the day of rescue

(as indicated in the table below the figure). Arrows on
the X-axis indicate time points of treatment
administration

Four (30.8%) patients in the efgartigimod 5 mg/kg group received
rescue treatment during the double-blind period, three (23.1%) had
not achieved a platelet count 250 x 10%/L. Three (23.1%) patients
received rescue therapy in the efgartigimod 10 mg/kg group during

the double-blind period, two of whom had only received three doses.

Mean platelet count +SEM (x]OB/L, circles),
and percentage of patients with total WHO score >0 (squares)

Mean platelet count +SEM (x109/L, circles),

and percentage of patients with total WHO score >0 (squares)

Mean platelet count +SEM (xlDS/L, circles),
mean percentage change from baseline of total IgGs +SEM (triangles), mean percentage change from baseline of total IgGs +SEM (triangles), mean percentage change from baseline of total IgGs +SEM (triangles),

and percentage of patients with total WHO score >0 (squares)
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Study day

14 811 1518 2225 29 36 a3 50 57 64 n 78

Placebo, n

12 1212 12 1212 1212 12 12 1 9 8 8 8 7

Efgartigimod 5 mg/kg, n

13 1313 13 1313 1212 12 12 1 10 9 9 9 9

Efgartigimod 10 mg/kg, n

13 1313 13 1211 1111 10 10 10 10 10 10 10 10

Of the 12

and received

None of the patients had achieved a platelet count 250 x 10%/L. One

placebo patient received rescue therapy at day 53.

patients who entered the open-label treatment period

an additional cycle of four weekly infusions of

efgartigimod 10 mg/kg, three (25.0%) had achieved platelet counts
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>50 x 10?/L on at least two occasions during the double-blind period
(Table S1). Eight out of 12 (66.7%) patients achieved platelet counts
250 x 10%/L on at least two occasions in the open-label treatment
period. Among these eight patients, two from the efgartigimod group
at 5 mg/kg, and three from the placebo group had not responded in
the double-blind period. Three patients re-treated with efgartigimod
at 10 mg/kg reached this threshold during the double-blind period

and the open-label treatment period.

3.5 | Bleeding-related events

The incidence, location and severity of any bleeding symptoms were
recorded using the World Health Organization (WHO) bleeding scale,
and the ITP-specific bleeding assessment tool (ITP-BAT) (Figures S6A
and S6B, respectively).*® The proportion of patients with bleeding
(total WHO >0) decreased in both efgartigimod 5 and 10 mg/kg
groups, from 46.2% at baseline to a minimum of 7.7% at day 64, and
from 38.5% at baseline to a minimum of 7.7% at day 29, respectively
(all timepoints shown in Figure 2). In the placebo group, the propor-
tion of patients with bleeding decreased from 33.3% at baseline to a
minimum of 25.0% at day 50.

4 | DISCUSSION

This randomized, double-blind, placebo-controlled Phase 2 study
assessed the safety and efficacy of efgartigimod in patients with pre-
dominantly longstanding ITP (median disease duration of 4.82
[0.1-47.8] years), who had an insufficient response to prior ITP ther-
apy and/or splenectomy. Twenty (52.6%) patients had a baseline
platelet count <15 x 10%/L.

Efgartigimod was well tolerated with no dose-related safety obser-
vations and the safety profile was consistent with previous observa-
tions in healthy volunteers and myasthenia gravis patients.3**¢ No
increased risk of infection was apparent in the efgartigimod-treated
groups compared to the placebo group. One patient with a history of
splenectomy had pneumonia in the open-label treatment period, occur-
ring eight weeks after the last dose of efgartigimod, when total 1gG
levels were approaching baseline levels. The investigator considered
this TEAE not related to treatment.

Targeting FcRn with efgartigimod resulted in rapid and selective IgG
reduction, and a greater numerical reduction was observed in the
efgartigimod 10 mg/kg group, without impacting the levels of other
immunoglobulin isotypes. Additionally, the total IgG reduction did not
reach the low thresholds previously reported to be associated with
increased risk of infection in diseases causing hypogammaglobulinemia.3®
Notably, efgartigimod administration did not result in a reduction of albu-
min levels, which has been observed with some anti-FcRn monoclonal

antibodies,*>#

suggesting that the Fc fragment efgartigimod is not inter-
fering with albumin binding or influencing the fate of FcRn.>® Autoanti-
bodies were identified in all patients in this study and were generally
reduced following efgartigimod treatment. However, no apparent corre-

lation with the extent of the clinical effect could be observed, which

could possibly be due to the small sample size and the inherent autoanti-
body assay limitations in ITP.*?

Efgartigimod-treated groups achieved a higher maximum mean
platelet count change from baseline compared to the placebo group.
The early and substantial increase in the efgartigimod 5 mg/kg group
could be explained by one patient who was receiving a stable dose of
TPO-RA (eltrombopag) as concurrent ITP therapy, and whose platelet
count increased to more than 500 x 10°/L from day 8 to 15. It will be
interesting to further investigate whether there is a synergistic effect
of IgG-depletion by efgartigimod and other ITP treatments with dif-
ferent mechanisms of action, such as the TPO-RA. At later time
points, the distribution of platelet counts in both efgartigimod-treated
groups generally tended to be higher than in the placebo group, espe-
cially in the efgartigimod 10 mg/kg group.

A high number of patients receiving placebo achieved a single
platelet count >50 x 10°/L during the study (6 [50%] compared to,
for example, 14% across two, 24-week fostamatinib Phase 3 stud-
ies).’3*3 However, post hoc analyses requiring greater frequency or
duration of platelet count 250 x 10°/L, or increased platelet count to
2100 x 10?/L, demonstrated the efficacy of efgartigimod. Six patients
(46%) treated in both efgartigimod groups showed an increase in
platelet count >50 x 10°/L on at least two occasions. Additionally,
substantially more active-treated patients achieved a platelet count
250 x 10%/L for more than 10 cumulative days compared to the pla-
cebo group (10 [38%)] vs 0 [0%], respectively).

In this study, a high variability in onset and duration of response
was observed following a short exposure to efgartigimod. This could
be suggestive of differential contributions of the various pathogenic
autoantibody activities across different patients. As exemplified in
Figure S7A, some efgartigimod-treated patients showed a rapid
increase in platelet counts, reminiscent of response times reported for
anti-CD16 antibody therapy,** IVIg therapy or splenectomy. This sug-
gests that in some patients, a limited reduction of autoantibody levels
is sufficient to inhibit Fc gamma receptor-mediated phagocytosis of
opsonized platelets by macrophages present in the liver and spleen.
Other patients showed a delayed time to response as illustrated in
Figure S7B. For those patients, a rise in platelet counts was only
observed after the fourth infusion (day 22), which could indicate that
either a more profound autoantibody reduction is needed, and/or that
the main pathogenic action of the autoantibodies consists of impairing
platelet production by the megakaryocytes in the bone marrow. In
such a scenario, megakaryocyte recovery would need to take place
first before platelet counts can increase. Additionally, some patients
demonstrated a double platelet peak following efgartigimod treat-
ment, as exemplified in Figure S7C, suggesting two distinct patho-
genic autoantibody mechanisms with different kinetics. Interestingly,
this phenomenon was also described in patients with acute ITP
treated with plasmapheresis.*®

Most patients who responded to efgartigimod had a transient
increase in platelet counts, with counts returning to baseline levels in
the treatment-free follow-up period. Two newly diagnosed and one
chronic patient with ITP remained in remission throughout the follow-

up period. Similar observations were made following plasmapheresis
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in patients with acute ITP,274° but responses for patients with chronic
ITP were solely reported to be transient.

Twelve patients (including four patients who received placebo in
the double-blind period) who suffered a relapse in the 21-week
follow-up period, defined as platelet count <30 x 10°/L, received
efgartigimod at 10 mg/kg in the open-label treatment period. The
results demonstrated the repeatability of efgartigimod-induced plate-
let increases as three patients in the efgartigimod 10 mg/kg group
who had achieved platelet count 250 x 10°/L on at least two occa-
sions during the double-blind period, achieved this threshold again
with re-treatment. Interestingly, the two patients who, upon initial
treatment with efgartigimod 5 mg/kg, did not show an increase in
platelet count, did so when treated with efgartigimod 10 mg/kg in the
open-label treatment period, suggesting the need for the higher dose
or longer exposure to efgartigimod.

Examples of efgartigimod-treated patients with apparent efficacy
based on an increase in platelet count were observed in subgroup
analyses based on ITP classification (newly diagnosed, persistent or
chronic ITP), concurrent ITP treatment, or use of TPO-RA. Neverthe-
less, as anticipated in a study with limited number of patients, there
were no clear differences in each of these subcategories.

The observation that efgartigimod increases platelet counts in
patients with ITP predominantly refractory to previous lines of ITP
therapy, regardless of prior use of ITP therapies (eg, steroids,
rituximab, TPO-RA, and splenectomy), supports the central role of
pathogenic IgGs in ITP and potential utility of IgG depletion.
Patients benefited at both doses tested, further supporting the IgG
reduction hypothesis. There were some signals that the 10 mg/kg
dose may be superior, including the absence of newly diagnosed
patients in this group, who may more readily respond to treat-
ments. Additionally, two patients in the main study did not receive
all four 10 mg/kg doses, potentially lowering the response rate in
this cohort. Furthermore, patients whose platelet counts did not
increase with efgartigimod 5 mg/kg in the main study, had an
increased platelet count upon treatment with efgartigimod
10 mg/kg in the open-label treatment period. Finally, a decreased
incidence of bleeding, measured using the bleeding scales (total
WHO and ITP-BAT scores >0), was observed in both efgartigimod-
treated groups, with numerically greater reduction in the
efgartigimod 10 mg/kg group.

Limitations of this signal-finding study included the small number
of patients and heterogeneity of the recruited patient population
which limited the assessment of effect in different patient profiles.
Additionally, the treatment intervention was short, making efficacy
analyses challenging and undermining assessment of the duration of
effect and potential utility as chronic treatment.

To conclude, a short treatment cycle of 4 weekly infusions of
efgartigimod in patients with ITP predominantly refractory to previous
lines of ITP therapy was well tolerated, markedly reduced IgG levels,
was associated with clinically relevant increases in platelet counts in a
substantial proportion of patients, and reduced the proportion of

patients with bleeding (Figure 2). This suggests that targeted IgG
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reduction with efgartigimod is a potential new treatment modality in
primary ITP and warrants further evaluation of longer-term treatment

in a larger Phase 3 study.
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