Efficacy and safety of incobotulinumtoxinA for upper- or combined upper- and lower-limb spasticity
in children and adolescents with cerebral palsy: results of the phase 3 XARA study

Edward Dabrowski,’ Henry G. Chambers,2 Deborah Gaebler-Spira,® Marta Banach,* Petr Kariovsky,® Hanna Dersch,® Michael Althaus,® Thorin L. Geister,® Florian Heinen’

'Beaumont Pediatric Physical Medicine & Rehabilitation — Royal Oak, Royal Oak, MI, USA; ?Rady Children’s Hospital, San Diego, CA, USA; *Shirley Ryan AbilityLab, Northwestern Feinberg School of Medicine, Chicago, IL, USA; *Department of Neurology, Jagiellonian University Medical College, Krakow, Poland; *Faculty of Medicine and Dentistry and
University Hospital, Palacky University Olomouc, Olomouc, Czech Republic; ®Merz Pharmaceuticals GmbH, Frankfurt am Main, Germany; Division of Paediatric Neurology and Developmental Medicine and LMU Center for Children with Medical Complexity, Dr. von Hauner Children’s Hospital, Ludwig Maximilian University of Munich, Munich, Germany

Background

Spasticity is the most common movement disorder in
patients with cerebral palsy (CP)."?

B IncobotulinumtoxinA (Xeomin®, Merz Pharmaceuticals,
GmbH) is a botulinum neurotoxin type A (150 kD) free from
complexing proteins, approved in the USA for the treatment
of upper-limb (UL) spasticity in pediatric patients 2-17 years
of age except in those with CP3

Objectlve

To investigate the efficacy and safety of
incobotulinumtoxinA for UL alone or combined UL and
lower-limb (LL) spasticity in ambulant and non-ambulant
children and adolescents with CP.

Methods

Patients

W Patients were 2-17 years of age with uni- or bilateral CP, an
Ashworth Scale (AS) score =2 in main clinical target patterns
for treatment (flexed elbow and/or flexed wrist), and a
clinical need for UL treatment.

Study design

XARA (incobotulinumtoXinA in aRm treatment in cerebral
pAlsy) was a multinational, multicenter, randomized phase
3 study with a double-blind main period and an open-label
extension period (Figure 1; NCT02002884).

* In the main period, patients received a single injection
cycle (IC) and were randomized (2:1:1) to three
incobotulinumtoxinA dose groups: 8, 6, 2 U/kg body
weight (BW), maximum 200, 150, 50 U per UL.

* In the open-label extension period, patients received up
to three additional ICs; all patients received doses as per
the 8U/kg BW group in the main period.

B Additional multipattern treatment was allowed with total
body doses up to 16-20 U/kg BW (<400-500 U) depending
on Gross Motor Function Classification System (GMFCS)
levels I-V (Figure 2).

B Uni/bilateral injections into at least one primary clinical
target pattern were required with the option of an
additional three possible pattrns. If clinically required, LL
uni/bilateral injections could be added in four possible
patterns (Figure 2).

Endpomts

Primary efficacy variable: change from baseline in AS score

at Week 4 of the main period for the main clinical target

pattern.

* Assessed on a 5-point scale from 0 (no increase in muscle
tone) to 4 (limb rigid in flexion).

B Co-primary efficacy variable: Investigator’s Global Impression
of Change Scale (GICS) score for UL at Week 4 of the main
period.

* Assessed on a 7-point Likert scale from -3 (very much
worse) to +3 (very much improved).

B Other important variables: change from baseline in AS
score at all other post-baseline visits for all clinical patterns
treated in the primary body side, through the main and
open-label extension periods.

B Safety variables were assessed overall and per treatment
cycle.

B The safety evaluation set (SES) comprised all patients who
received =1 dose of study medication.

* The full analysis set was a subset of the SES of the main
period for whom the primary or co-primary efficacy
variables were available.

B Statistical comparison of least squares mean change in

AS scores from baseline to 4 weeks used a mixed model

of repeated measures (MMRM); comparisons between

dose groups used MMRM (AS) or analysis of covariance

(investigator’s GICS) models. Changes from baseline in

the open-label extension period were assessed using a

one-sample t-test.

Figure 1. XARA study design
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Figure 2. Treatment combinations used in XARA

Maximum Maximum
Clinical pattern Dose per linical pattern dose per limb. body dose
) Uni- or bilateral UL treatment only (GMFCS I-V)
) Main:  Flexed elbow and/or flexed wrist 4Ulkg BW (<100 U)
2 U/kg BW (<50 U)
8 Urkg BW or 200U 16 Ulkg BW
Other:  Clenched fist, thumb in palm, and/or pronated forearm Remaining dose up to per single UL or 400U
8 Ulkg BW or 200 U per UL
b) Unilateral UL and unilateral LL treatment (GMFCS I-V)
o Main:  Flexed elbow and/or flexed wrist 4 U/kg BW (<100 U)
2 Ulkg BW (<50 U) 8 Ulkg BW
' Other:  Clenched fist, thumb in palm, and/or pronated forearm Remaining dose up to or 200U 16 Ulkg BW
8 Urkg BW or 200 U per UL or 400 U
"—— Other:  Pes equinus, flexed knee, adducted thigh, and extended great toe 8 U/kg BW or 200 U
per single LL.
) Unilateral UL and bilateral LL treatment (GMFCS I-Il))
Main:  Flexed elbow and/or flexed wrist 4 Ulkg BW (<100 U)
2 Ulkg BW (<50 U) 8 Ulkg BW.
' Other:  Clenched fist, thumb in palm, and/or pronated forearm Remaining dose up to or200U 20 Ulkg BW
8 Urkg BW or 200 U per UL or 500 U
"-—- Other:  Pes equinus, flexed knee, adducted thigh, and extended great toe 12 Ulkg BW or 300 U
for both LLs
d) Unilateral UL and bilateral LL treatment (GMFCS IV and V)
o Main:  Flexed elbow and/or flexed wrist 4 Ulkg BW (<100 U)
2Ulkg BW (<50 U) 8 Ukg BW
' Other:  Clenched fist, thumb in palm, and/or pronated forearm Remaining dose up to or 200U 16 Ulkg BW.
8 U/kg BW or 200 U per UL or 400 U
“— Other:  Pes equinus, flexed knee, adducted thigh, and extended great toe 8 Ulkg BW or 200 U
for both LLs
e) Bilateral UL and bilateral LL treatment (GMFCS I-III)
[ Main:  Flexed elbow and/or flexed wrist 4 Ulkg BW (<100 U)
2 U/kg BW (<50 U) 8 U/kg BW or 200 U
Other:  Clenched fist, thumb in palm, and/or pronated forearm Remaining dose up to per single UL 20 Utkg BW
8 Ulkg BW or 200 U per UL or 500 U
"_- Other:  Pes equinus, flexed knee, adducted thigh, and extended great toe 4 Ulkg BW or 100 U
for both LLs

The highest dose regimen (5 Ufkg BW per UL, maximum 200 U in patients =25 ko BW) is presented for each o the treatment distrbutions. During the M, doses in the 6 kg B L of the doses
presented. Treatment of M. biceps brachi was mandatory for thetreatment offleed elbow. M. bachials or M.
oW,  GMCS, Tower imb; MP, main period; U, uri; UL, upper imb.

ble 1. Demographics and baseline charactel

Main period, by incobotulinumtoxinA dose (SES)

8U/kg BW; max 200 U/UL 6 U/kg BW; max 150 U/UL 2 Urkg BW; max 50 U/UL Total

Characteristic N=176 N=87 N=87 N=350
Male sex, n (%) 114 (64.8) 57 (65.5) 49 (56.3) 220(62.9)
Age, years; mean (SD) 7.3 (a4 75(42) 72047 73(4.9)
Weight, kg; mean (SD) 243(137) 26,6 (17.2) 248(15.4) 25.0(15.0)
GMECS IV-V 55(31.3) 16 (18.4) 37 (42.5) 108 (30.9)
AS score,* points; mean (SD) [N1] 2.7(0.6) [173] 27(05) (871 26 (0.5) [85] 26(0.5) [345]
Pre-treated with BoNT-A, n (%) 75 (42.6) 35(40.2) 42 (48.3) 152 (43.4)
Planned treatment combination, n (%)

a) Uni-/bilateral UL only 31(17.6) 13(14.9) 14(16.1) 58 (16.6)

b) Unilateral UL and unilateral LL 57 (32.4) 39(44.8) 25 (287) 121 (34.6)

) Unilateral UL and bilateral LL (GMFCS-E&R I-Iil) 31(17.6) 14(16.1) 15(17.2) 60 (17.1)

d) Unilateral UL and bilateral LL (GMFCS-E&R IV-V) 39(22.2) 13 (14.9) 28 (32.2) 80 (22.9)

e) Bilateral UL and bilateral LL (GMFCS-E&R I-1l) 18(10.2) 8(92) 5(57) 3189

*AS score in UL primary cirical target pattern, primry body sid, observed cases.
Je; GMFCS-E&R, Gross Motor Function Tower imb; N1, total
SEs, safety evaluaion se; UL, upper imb.
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Results

Patients
W Overall, 350 patients were treated (Table 1); 281 patients
(80.3%) completed all four ICs.

Efficacy

B Mean AS scores significantly improved from baseline at
Week 4 in all dose groups (Table 2).

* Improvements in AS scores were significantly greater
with incobotulinumtoxinA 8 U’kg BW per UL than 2 U’kg
BW per UL; primary efficacy endpoint (Table 2).

®  Investigator's GICS scores showed improvements across all
three dose groups, with no significant difference between
dose groups (Table 2).

B Mean AS scores improved from baseline at each
post-treatment visit, and from each injection visit to the
respective post-injection visits, across the main and
open-label extension periods, in all UL clinical patterns
treated (Figure 3a-e; p<0.001 from baseline to end of study;
one-sample t-test).

* Findings were similar for LL clinical patterns (Figure 3f-h).

* Improvements in AS scores were sustained throughout
the study, with continuous improvements observed from
IC to IC for the main clinical target patterns of flexed
elbow and/or flexed wrist (Figure 3).

Safety
B The incidence of treatment-related adverse events (AEs)
was very low, and all were mild to moderate in intensity

(Table 3).

* The treatment-related AEs were pruritic rash and
contusion, dermatitis, pain in extremity, hypotonia,
eyelid ptosis, influenza-like illness, and dysphagia;
all occurred in only 1 patient each, except pain in
extremity (n=2 patients across all ICs).

B AEs were not dose-related and did not increase with

treatment cycles (Table 3).
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Table 2. Change from baseline in AS score of the UL main clinical target pattern (primary endpoint), and investigator’s GICS score

for the UL (co-primary endpoint), at Week 4 of the main period

8 U/kg, <200 U

LS mean (SE)

IncobotulinumtoxinA
6 U/kg, <150 U

LS mean (SE)

2U/kg, <50U

LS mean (SE)

n= 43 42 42 41 41 39 39 37 37 37 37 35 30 31 33

Conclusions

m Patients in all three dose groups experienced
clinically relevant improvements in their
spasticity, with significantly superior AS scores

in the 8 U/kg BW versus 2 U/kg BW group for UL

AS score 115 (0.06)*** 1,02 (0.08)*** 0,93 (0.08)*%% treatment.

Investigator's GICS score 1.64(0.06) 1.4 (0.09) 1.55 (0.08) B The study confirmed a favorable safety profile of
Comparison versus 2 U/kg (maximum 50 U/UL) dose group® s Rl e four_ e W!th nonew
or unexpected safety concerns identified.

As score 0D 08D - ®m These findings established the efficacy and safety

s e 0D e - of incobotulinumtoxinA for treatment of UL
200U ) dose oroups, 150U spasticity in children and adolescents with CP,

s ol modet and provide further evidence for its efficacy in

Ancova, 25, AshworthScale B s, Change Scale L, last squres; MMRM, . oper i,

multipattern treatment, reflecting the real-world
clinical needs of children with CP.

le 3. Summary of treatment-emergent AEs reported during the main and open-label extension periods of XARA
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