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1. EXECUTIVE SUMMARY
Th�s �s a BLA appl�cat�on that �ncludes a study (Y-52-52120-153) to evaluate the efficacy of two doses of 
Maytox (8 U/kg and 16 U/kg) compared to the low dose Maytox 2 U/kg for the treatment of upper l�mb 
spast�c�ty �n ch�ldren w�th Cerebral Palsy (CP) follow�ng a s�ngle treatment.  Accord�ng to the pre-spec�fied 
cr�ter�a, to cla�m the efficacy of any of the two tested doses of Maytox, the tested dose of Maytox (8 U/kg or 
16 U/kg) needs to be super�or to Maytox 2 U/kg on both the pr�mary efficacy endpo�nt of the mean change on 
Mod�fied Ashworth Scale (MAS) score from basel�ne at Week 6 and the first secondary efficacy endpo�nt of 
Phys�c�an Global Assessment (PGA) score at Week 6.  In add�t�on, per the pre-spec�fied h�erarch�cal test�ng 
procedure, the dose of 16 U/kg w�ll be tested first for both the pr�mary and secondary efficacy endpo�nts, then 
the dose of 8 U/kg w�ll be tested s�m�larly.   Dur�ng the rev�ew per�od, the cl�n�cal rev�ew team recommended 
that an endpo�nt of MAS responder be used as a subst�tute for the first secondary efficacy endpo�nt, wh�ch has 
been used �n other s�m�lar subm�ss�ons.

The study results demonstrate that the dose of Maytox 16 U/kg �s super�or to the dose of Maytox 2 U/kg U/kg 
for the pr�mary efficacy endpo�nt (MAS) (p<0.0001) but not for the or�g�nal secondary endpo�nt (PGA) 
(p=0.1880).  The dose of Maytox 16 U/kg appears to be super�or to Maytox 2 U/kg for the subst�tuted 
secondary efficacy endpo�nt (MAS responder) (OR=4.15, 95% CI (1.21, 14.29), nom�nal p-value=0.024).    

In summary, the efficacy seems to be demonstrated only for the dose of Maytox 16 U/kg based on the pr�mary 
endpo�nt and the subst�tuted secondary endpo�nt. There was no suffic�ent ev�dence to support the efficacy of 
Maytox 8U/kg. 

2.   INTRODUCTION

2.1 Overv�ew

Spast�c�ty �s a chron�c man�festat�on of upper motor neuron syndrome due to les�ons of the pyram�dal tract 
(an aggregat�on of upper motor neurons).  In the upper l�mbs spec�fically, the �ncreased muscle tone �mpa�rs 
the reach, grasp, man�pulat�on and release, lead�ng to restr�ct�on �n everyday l�fe and educat�onal act�v�t�es. 

Maytox has already been approved �n the Europe for the treatment of upper l�mb and lower l�mb spast�c�ty �n 
adult pat�ents and for lower l�mb spast�c�ty �n ped�atr�c pat�ents.  The a�m of th�s subm�ss�on �s to support the 
use of Maytox for the treatment of upper l�mb spast�c�ty �n ped�atr�c pat�ents.

2.2 Data Sources
The appl�cant’s SAS datasets were stored �n the d�rectory of datasets the Center’s electron�c document room.
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3. STATISTICAL EVALUATION
3.1 Data and Analys�s Qual�ty
Generally, datasets were clearly defined and eas�ly accessed.  Analyses were properly performed. 

3.2 Evaluat�on of Efficacy

3.2.1 Study Des�gn and Endpo�nts

Pr�mary Study Object�ve:  The pr�mary object�ve of th�s study was to assess the efficacy of two doses of 
Maytox (8 U/kg and 16 U/kg) compared to Maytox 2 U/kg for the treatment of upper l�mb spast�c�ty �n 
ch�ldren w�th CP follow�ng a s�ngle treatment.

Study Des�gn:  The study was a phase III, mult�center, double bl�nd, prospect�ve, random�zed, controlled, 
mult�ple treatment study conducted �n subjects of age of 2 years and older w�th a d�agnos�s of CP and 
who had �ncreased muscle tone/spast�c�ty �n at least one upper l�mb. 

At entry of study, subjects were random�zed �n a 1:1:1 rat�o �nto one of the follow�ng three treatment 
groups for Treatment Cycle 1 (TC 1): 

• Maytox 16 U/kg �n one upper extrem�ty (the study l�mb) 
• Maytox 8 U/kg �n the study l�mb 
• Maytox 2 U/kg �n the study l�mb

Subjects could rece�ve a max�mum of four TCs over the course of a m�n�mum of one year, w�th 
at least 16 weeks �n between each TC, and a max�mum of one year and 9 months study 
part�c�pat�on.  Subjects were assessed for the�r el�g�b�l�ty to rece�ve the next treatment at Week 16 
(F�gure 1)

F�gure 1 Study Des�gn

Inject�ons
16 weeks 16 weeks 16 weeks 16 weeks

Treatment 1 Treatments 2 to 4

16 U/kg 16 U/kg

8 U/kg 8 U/kg

2 U/kg

Inclus�on
Informed
Consent

Random�sat�on

Inject�on study l�mb
only

+ Opt�onal lower l�mb(s) and nonstudy upper l�mb treatment



MYT 199808/AS-995 MAYTOX® (Botul�num Tox�n Type A) for Inject�on -6-

Pr�mary efficacy endpo�nt:  The pr�mary efficacy endpo�nt was the mean change from basel�ne to 
TC 1, Week 6 �n MAS score �n the PTMG (elbow flexors or wr�st flexors).   MAS �s a s�x-po�nt 
scale from 0 (no �ncrease �n tone) to 5 (affected part(s) r�g�d �n flex�on or extens�on).

Secondary efficacy endpo�nts:
• 1° secondary efficacy endpo�nt: The mean Phys�c�an Global Assessment (PGA) score at 
TC1, Week6.  PGA score �s a n�ne-po�nt rat�ng scale (-4: markedly worse, -
3: much worse, 2: worse, -1: sl�ghtly worse, 0: no change, +1: sl�ghtly �mproved, +2: �mproved, +3: much 
�mproved, and +4: markedly �mproved). 
• 2° secondary efficacy endpo�nt: The mean Goal Atta�nment Scale (GAS) score at TC 1, 
Week 6.  GAS score at basel�ne �s rated on a scale from 0 (Not at all �mportant/d�fficult) to 3 
(very �mportant/d�fficult); and a scale from -2 (Much less than expected outcome) to 2 (Much 
more than expected outcome) at post-basel�ne.

3.2.2 Stat�st�cal Methodolog�es

Determ�nat�on of sample s�ze:  The pr�mary (MAS), first secondary (PGA) efficacy endpo�nts, and 
long-term safety were cons�dered �n the sample s�ze calculat�on: 

• Pr�mary efficacy endpo�nt of MAS:  A total of 57 random�zed subjects (�.e. 19 random�zed 
subjects per treatment group) w�ll prov�de 80% power to detect a d�fference of 0.6 �n the 
mean changes from basel�ne to TC1, Week 6; assum�ng a common standard dev�at�on of 0.5 
and a 3% drop out rate, two- s�ded, α=0.05. 
• F�rst secondary efficacy endpo�nt of PGA: A total of 99 random�zed subjects (�.e. 33 subjects 
per treatment group) w�ll prov�de 85% power to detect a d�fference of 0.7 �n the mean PGA
score at Week 6; assum�ng a common standard dev�at�on of 1.1 and a 3% drop out rate, two-
 s�ded, α=0.05. 
• Long-term safety:  The number of 210 random�zed subjects (�.e.70 subjects �n each 
treatment group) was cons�dered suffic�ent to meet the long-term safety requ�rements 
recommended by ICH gu�del�ne:

• At least 150 subjects exposed to Maytox doses �ntended for cl�n�cal use per study 
l�mb over 12 months. 
• At least 150 subjects exposed to the h�ghest recommended Maytox dose per study 
l�mb over the first 6 months. 
• At least 100 subjects exposed to the h�ghest recommended Maytox dose per study 
l�mb over 12 months.

Pr�mary efficacy analys�s:  Analys�s of Covar�ance (ANCOVA) on the rank of the mean changes 
was performed w�th treatment group, the basel�ne value, the two strat�ficat�on factors (age range and 
BTX treatment naïve status at basel�ne) and the pooled center as fixed effects.

Sens�t�v�ty Analyses of the Pr�mary Analys�s:  

• Center effect:  The ANCOVA model on the rank of the mean changes of MAS score was re-
run, add�ng the treatment by center �nteract�on term as a fixed effect.  If the p-value from the 
�nteract�on term �n the model was lower than 0.1, then the �nfluence of center on the 
treatment effect was further �nvest�gated by est�mat�ng and plott�ng the treatment groups 
d�fferences separately for each center.
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• Robustness:  The proport�onal odds model was appl�ed to the ordered mean changes of MAS score w�th 
treatment group, the basel�ne value, the two strat�ficat�on factors (age range and BTX treatment na�ve status at 
basel�ne) and the pooled center as fixed effects. 
• M�ss�ng data:  The pr�mary analys�s was performed us�ng all random�zed subjects.  Any m�ss�ng assessment 
on the MAS at TC 1, Week 6 v�s�t were �mputed w�th the assessment on the MAS at the basel�ne v�s�t.

Secondary efficacy analyses:

• 1° secondary efficacy endpo�nt:  An Analys�s of Var�ance (ANOVA) was performed on the rank of the mean 
PGA score w�th treatment group, the two strat�ficat�on factors and the pooled center as fixed effects. 
• 2° secondary efficacy endpo�nt:  A s�m�lar analys�s used for the first secondary efficacy endpo�nt was 
performed on the rank of the mean GAS score.

Mult�pl�c�ty:  For the Europe reg�strat�on, the follow�ng strateg�es were pre-spec�fied and appl�ed: 

The super�or�ty of any of the two tested doses of Maytox (8 U/kg or 16 U/kg) was demonstrated �f the tested 
dose of Maytox (8 U/kg or 16 U/kg) was super�or to Maytox 2 U/kg for both the pr�mary efficacy endpo�nt 
(MAS) and the first secondary efficacy endpo�nt (PGA). 

Four steps of h�erarch�cal test�ng procedure were appl�ed for the test�ng of the super�or�ty of each of the two 
tested doses of Maytox (8 U/kg or 16 U/kg) to Maytox 2 U/kg as the follow�ng: 
• Step 1: The super�or�ty of Maytox 16 U/kg to Maytox 2 U/kg on the pr�mary efficacy endpo�nt w�ll be 
tested at a s�gn�ficance level of 0.05. If the p-value �s lower than 0.05 then �t w�ll be cons�dered s�gn�ficant and 
Step 2 w�ll be appl�ed. Otherw�se, the procedure w�ll be stopped. 
• Step 2: The super�or�ty of Maytox 16 U/kg to Maytox 2 U/kg on the first secondary efficacy endpo�nt w�ll 
be tested at a s�gn�ficance level of 0.05. If the p-value �s lower than 0.05 then �t w�ll be cons�dered s�gn�ficant 
and Step 3 w�ll be appl�ed. Otherw�se, the procedure w�ll be stopped. 
• Step 3: The super�or�ty of Maytox 8 U/kg to Maytox 2 U/kg on the pr�mary efficacy endpo�nt w�ll be tested 
at a s�gn�ficance level of 0.05. If the p-value �s lower than 0.05 then �t w�ll be cons�dered s�gn�ficant and 
Step 4 w�ll be appl�ed. Otherw�se, the procedure w�ll be stopped. 
• Step 4: The super�or�ty of Maytox 8 U/kg to Maytox 2 U/kg on the first secondary efficacy endpo�nt w�ll be 
tested at a s�gn�ficance level of 0.05. If the p-value �s lower than 0.05 then �t w�ll be cons�dered s�gn�ficant. 

The super�or�ty of Maytox 16 U/kg to Maytox 2 U/kg w�ll be demonstrated �f the two p-values assoc�ated 
w�th the tests performed at Steps 1 and 2 are lower than 0.05. S�m�larly, the super�or�ty of Maytox 8 U/kg to 
Maytox 2 U/kg w�ll be demonstrated �f the two p-values assoc�ated w�th the tests performed at Steps 3 and 4 
are lower than 0.05.

Handl�ng of dropouts/m�ss�ng data:  

• Efficacy: 

• MAS score: Any m�ss�ng assessment on the MAS at TC 1, Week 6 v�s�t w�ll be �mputed w�th the 
assessment at the basel�ne v�s�t.  In case any basel�ne assessment on the MAS �s m�ss�ng, the basel�ne 
assessment �s �mputed w�th the average basel�ne assessments on all random�zed subjects. 

• PGS score: Any m�ss�ng assessment on the PGA at TC 1, Week 6 v�s�t for a subject �n a h�gher dose 
Maytox group w�ll be �mputed w�th the assessment 'markedly worse' and the assessment 'markedly 
�mproved' for a subject �n the low dose Maytox group.
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3.2.3 Pat�ent D�spos�t�on, Demograph�c and Basel�ne Character�st�cs

Pat�ent d�spos�t�on: A total of 226 subjects were enrolled, 212 were random�zed and 210 rece�ved at least 
one Maytox �njecton, 70 per dose group.  2 subjects were random�zed and d�d not rece�ve any Maytox 
treatment dur�ng the study.  4.8% (10/210) subjects d�scont�nued at TC 1—the t�me po�nt to assess pr�mary 
efficacy (4, 3 and 3 subjects �n Maytox 2 U/kg, Maytox 8 U/kg and Maytox 16 U/kg groups, respect�vely) 
(Table 1). 

Table 1         Subject D�spos�t�on

Maytox All DosesNumber of Subjects, n (%)

Entered Treatment Cycle

Completed Treatment Cycle

W�thdrawn from Study Dur�ng Treatment Cycle
Adverse Event
Lack of Efficacy

Protocol V�olat�on

Consent W�thdrawn
Lost to Follow-Up

Other

Completed Study (a)

TC 1
N=210

210
(100.0)

200 (95.2)

10 (4.8)

2 (1.0)

0
0

3 (1.4)

1 (0.5)

4 (1.9)

22 63 43 52

4 (2.2) 5 (4.7) 1 (1.8)

0 1 (0.9) 0

2 (1.1) 2 (1.9) 2 (3.6)

0
0

0
0

0
0

2 (1.1) 1 (0.9) 0

8 (4.5) 9 (8.4) 3 (5.5)

170 (95.5) 98 (91.6) 52 (94.5)

178 (100.0) 107 (100.0) 55 (100.0)

TC 2
N=178

TC 3
N=107

TC 4
N=55

n=number of subjects w�th events, N=total number of subjects, TC=treatment cycle.
Data Source: Table 14.1.1.4.
Notes: The percentages are calculated us�ng the total number of subjects enter�ng the TC as denom�nator. Subjects not
d�scont�nu�ng the study dur�ng the cycle are cons�dered as completers.
a    These subjects completed the study at the stated TC and d�d not rece�ve any subsequent treatment w�th Maytox.

Pat�ent demograph�c and basel�ne character�st�cs:  Demograph�c and basel�ne character�st�cs ware 
s�m�lar across treatment groups.  Most of the subjects were males (60.1%), wh�te (74.5%), and not 
H�span�c or Lat�no (78.8%).  86% subjects rece�ved phys�otherapy, 57% females were at tanner grad�ng 
scale I and 70% subjects were recru�ted from outs�de of the Russ�a.   Mean age was 9 years old, mean 
he�ght at screen�ng was 131 cm and mean we�ght at basel�ne was 32 kg (Table 2).
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3.2.3 Pat�ent D�spos�t�on, Demograph�c and Basel�ne Character�st�cs

Pat�ent d�spos�t�on: A total of 226 subjects were enrolled, 212 were random�zed and 210 rece�ved at least 
one Maytox �njecton, 70 per dose group.  2 subjects were random�zed and d�d not rece�ve any Maytox 
treatment dur�ng the study.  4.8% (10/210) subjects d�scont�nued at TC 1—the t�me po�nt to assess pr�mary 
efficacy (4, 3 and 3 subjects �n Maytox 2 U/kg, Maytox 8 U/kg and Maytox 16 U/kg groups, respect�vely) 
(Table 1). 

Parameter
Stat�st�c
Age, years
n
Mean (SD)
Med�an (Range)
Age Categor�es, n (%)
2 - 9 Years
10 - 17 Years
Sex, n (%)
Male
Female
Race, n (%)
As�an
Black or Afr�can
Wh�te
Nat�ve Hawa��an or Other Pac�fic
Islander
Amer�can Ind�an or Alaska Nat�ve
Mult�ple
Ethn�c�ty, n (%)
H�span�c or Lat�no

Control Group Treatment Groups
Maytox
8 U/kg
(N=69)

9.00 (2.0; 17.0)

69 208
9.03 (4.28) 9.05 (4.37)

9.00 (2.0; 17.0) 9.00 (2.0; 17.0)

39 (56.5)
30 (43.5)

118 (56.7)
90 (43.3)

1 (1.4)

45 (65.2)
24 (34.8)

125 (60.1)
83 (39.9)

6 (8.7)
53 (76.8)

3 (1.4)
16 (7.7)

155 (74.5)

0

1 (1.4)

0

1 (0.5)
8 (11.6)

13 (18.8)

33 (15.9)

44 (21.2)

All 
Subjects
(N=208)

Not H�span�c or Lat�no

Geograph�cal Locat�on, n (%)
US

Non-US
He�ght, cm

n
Mean (SD)
Med�an (Range)
We�ght, kg

n
Mean (SD)
Med�an (Range)
BMI, kg

n
Mean (SD)
Med�an (Range)
BMI Categor�es, n (%)
Underwe�ght
Healthy we�ght/ Overwe�ght

Obese
M�ss�ng

Tanner Grad�ng Scale, n (%)
I

II

III

IV
V
M�ss�ng

Phys�otherapy/occupat�onal therapy
status (a)

Yes
No

56 (81.2) 164 (78.8)

24 (34.8) 62 (29.8)
45 (65.2) 146 (70.2)

67 204

69

67
17.78 (4.10)

16.93 (9.6: 34.6)

6 (8.7)
55 (79.7)
6 (8.7)

2 (2.9)

13 (54.2)
1 (4.2)

2 (8.3)
3 (12.5)
 4 (16.7)

1 (4.2)

59 (85.5)
10 (14.5)

130.4 (25.0)
132.0 (90: 178)

32.91 (18.10)
28.00 (11.0: 81.1)

47 (56.6)
6 (7.2)
6 (7.2)
12 (14.5)
 9 (10.8)

3 (3.6)

178 (85.6)
30 (14.4)

34 (16.3)
152 (73.1)
18 (8.7)

4 (1.9)

204
17.58 (3.79)

16.95 (9.6: 34.6)

208
32.36 (16.93)

27.60 (10.0: 81.1)

131.0 (24.5)
129.9 (81: 191)

53 (76.8)

21 (30.4)
48 (69.6)

69

130.4 (26.1)
129.0 (81: 191)

69

69

31.48 (16.50)
27.00 (10.0: 73.9)

17.14 (3.23)

16.22 (11.4: 24.5)

14 (20.3)
49 (71.0)

6 (8.7)

0

19 (61.3)
3 (9.7)

2 (6.5)
3 (9.7)
3 (9.7)

1 (3.2)

58 (84.1)
11 (15.9)

55 (78.6)

17 (24.3)
53 (75.7)

68

70
32.68 (16.35)

27.35 (10.8: 73.0)

68
17.83 (4.00)

17.20 (12.1: 28.2)

14 (20.0)
48 (68.6)
6 (8.6)

2 (2.9)

15 (53.6)
2 (7.1)
2 (7.1)
6 (21.4)
 2 (7.1)

1 (3.6)

61 (87.1)
9 (12.9)

132.1 (22.4)
129.9 (85: 178)

Maytox
2 U/kg
(N=69)

69
8.94 (4.58)

39 (56.5)
30 (43.5)

38 (55.1)
31 (44.9)

2 (2.9)
7 (10.1)
48 (69.6)

0

0
12 (17.4)

16 (23.2)

70
9.17 (4.30)

8.00 (2.0; 17.0)

40 (57.1)
30 (42.9)

42 (60.0)
28 (40.0)

0
3 (4.3)

54 (77.1)

0

0
13 (18.6)

15 (21.4)

Maytox
16 U/kg
(N=70)

BMI=body mass �ndex; mITT=mod�fied �ntent-to-treat; N=total number of subjects; n=number of subjects w�th data;
SD=standard dev�at�on TC=treatment cycle; U=un�ts; US= Un�ted States
Data Source: Table 14.1.5.1.
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Appl�cant’s Pr�mary Efficacy Result:  The pr�mary analys�s result shows that the mean changes of  MAS 
scores were stat�st�cally s�gn�ficantly lower (�.e., better) �n both doses of Maytox(8 U/kg and 16 U/kg)  
compared to the dose of Maytox 2 U/kg (d�fference �n  back transformed LS means: -0.4 (p=0.0118) for  
Maytox 8 U/kg vs. Maytox 2 U/kg; -0.7 (p<0.0001) for  Maytox 16 U/kg vs. Maytox 2 U/kg) (Table 3).

3.2.4 Results and Conclus�on

Control Group Treatment Groups
Maytox
8 U/kg
(N=69)

Maytox
2 U/kg
(N=69)

Maytox
16 U/kg
(N=70)

Basel�ne
Mean (SD)

V�s�t
Stat�st�c

Week 6 (pr�mary t�mepo�nt)

Mean (SD)
Mean change (SD)
LS mean of ranked change from basel�ne values (SE)
(95% CI)

LS mean of back transformed change from basel�ne values
D�fference �n LS means back transformed
p-value(a)

n=69 n=69 n=70
3.1 (0.3) 3.1 (0.3) 3.1 (0.5)

n=69 n=69 n=70
1.6 (1.0) 1.2 (1.0) 0.9 (0.9)
-1.5 (1.1) -1.9 (1.0) -2.2 (0.9)

125.8 (6.6)
(112.7, 138.9)

102.5 (6.6)
(89.5, 115.6)

85.4 (6.6)
(72.3, 98.5)

-1.6 -2.0 -2.3
-0.4 -0.7

0.0118 <0.0001

Table 3 Pr�mary Efficacy Analys�s of MAS: mITT

a: p-value based on ANCOVA on the ranked changes from basel�ne �nclud�ng treatment group, the basel�ne value, 
the two strat�ficat�on factors (age range and BTX treatment naïve status at basel�ne) and the pooled center as fixed effects.

Sens�t�v�ty Analyses of pr�mary efficacy analys�s:  To assess the robustness of the pr�mary efficacy analys�s-
-rank ANCOVA, sens�t�v�ty analyses were performed us�ng:

1)   The proport�onal odds model: The results supported the pr�mary efficacy analys�s 
      (OR=2.6 (95% CI: 1.3, 5.1) and 4.5 (95% CI: 2.3, 9.0) for the Maytox 8 U/kg and Maytox 
      16 U/kg groups, respect�vely). 

2)   ANCOVA w�th �mputat�on for m�ss�ng data by BOCF--Basel�ne Observat�on Carr�ed 
      Forward on all random�zed subjects:  The results were s�m�lar to the pr�mary efficacy results 
      based on mITT populat�on (d�fference �n back transformed LS means: -0.4 (p=0.0111) for  
      Maytox 8 U/kg vs. Maytox 2 U/kg; -0.7 (p<0.0001) for  Maytox 16 U/kg vs. Maytox 2 U/kg). 

Rev�ewer’s Note:  Sens�t�v�ty analyses confirm that the pr�mary efficacy result �s robust.  

Appl�cant’s Secondary Efficacy Results: 

1)   1° secondary efficacy endpo�nt of PGA:  The mean PGA scores �n both doses of Maytox  
      8 U/kg and 16 U/kg were numer�cally (but not stat�st�cally s�gn�ficantly) lower compared to 
      the dose of Maytox 2 U/kg (d�fference �n back transformed LS means: 0.2 (p=0.2043) for  
      Maytox 8 U/kg vs. Maytox 2 U/kg; 0.2 (p=0.1880) for  Maytox 16 U/kg vs. Maytox 2 U/kg)) 
      (Table 4). 
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Stat�st�c

Week 6 (pr�mary 
t�mepo�nt)

LS mean of ranked 
score (SE) 

p-value*

D�fference �n LS 
means scores back 

transformed

LS mean of back 
transformed score 

Mean score (SD)

Maytox 2 U/kg 
(N=69)

Maytox 8 U/kg 
(N=69)

Maytox 16 U/kg 
(N=70)

n=68 n=69 n=70

1.7 (0.9) 2.0 (0.9) 2.0 (0.9)

97.1 (7.1) 109.5 (7.0) 109.7 (7.1)

1.8 2.0 2.0

0.2 0.2

0.2043 0.1880

Control Group Treatment Groups

Table 4 Secondary Efficacy Analys�s of PGA: mITT

*LDV w�th treatment, age range at basel�ne, BTX status at basel�ne, and center as explanatory var�ables

Rev�ewer’s Results: 
Th�s rev�ewer ver�fied the appl�cant’s pr�mary and secondary analyses and concurred w�th the results. 

Rev�ewer’s Note:  

1. Per the pre-spec�fied cr�ter�a for efficacy determ�nat�on and the h�erarch�cal test�ng procedures for the 
pr�mary (MAS) and secondary endpo�nts (PGA) analyses (see 3.2.2), the efficacy of Maytox was not 
establ�shed for ne�ther dose of 8 U/kg nor dose of 16 U/kg. The h�erarch�cal test only passed Step 1 and 
stopped at Step 2, w�nn�ng only on the pr�mary efficacy endpo�nt but not the first secondary endpo�nt for 
the 16 U/kg dose.  The dose of 8 U/kg d�d not get a change to be tested as the dose of 16 U/kg was fa�led 
and the h�erarch�cal test was stopped.

2. The cl�n�cal rev�ew team recommended us�ng an endpo�nt of MAS responder (defined as ≥1 grade 
reduct�on on MAS) as a subst�tute for secondary efficacy endpo�nt, wh�ch has been used �n other s�m�lar 
subm�ss�ons.  A log�st�c regress�on analys�s us�ng the PENALIZED LIKELIHOOD METHOD OR FIRTH 
METHOD (to correct convergence fa�lure �ssue) was appl�ed for the responder analys�s.   The results showed 
that the responder rate was stat�st�cally s�gn�ficantly h�gher �n the Maytox 16 U/kg group (94.3%) compared 
to the Maytox 2 U/kg group (81.2%) (OR=4.15, 95% CI (1.21, 14.29), nom�nal p-value=0.024).  The 
responder rate �n the Maytox 8 U/kg group (88.4%) was only numer�cally h�gher compared to the 
Maytox 2 U/kg group (OR=1.60, 95% CI (0.62, 4.10), nom�nal p-value=0.3276).  

Based on the subst�tuted secondary endpo�nt of MAS responder analys�s result, the efficacy of Maytox can be 
asserted only for the dose 16 U/kg: that �s, the h�erarch�cal test passed Steps 1 & 2, w�nn�ng on both the 
pr�mary (MAS) and first secondary endpo�nt (MAS responder) for the dose 16 U/kg.  The efficacy of the 
8 U/kg dose �s not establ�shed as the h�erarch�cal test only passed Step 3 but not Step 4, w�nn�ng only on the 
pr�mary endpo�nt but not the first secondary endpo�nt.  

3. The dec�s�on on whether the change for the cr�ter�a of efficacy determ�nat�on �s acceptable �s deferred to 
the cl�n�cal team. 
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3.3 Evaluat�on of Safety

Please refer to cl�n�cal rev�ew for safety assessment.

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, and Geograph�c Reg�on

Exploratory subgroup analyses of pr�mary endpo�nt were performed by age, gender, race and geograph�c 
reg�on.  The numer�cal results seemed trend�ng �n favor of Maytox 8 U/kg and Maytox 16 U/kg for all 
subgroups (Table 5). 

Subgroup
    n (%)

Ranked LS Mean (SE) D�fference �n Ranked LS Means 
(95% CI)

Maytox
2 U/kg 
(N=69)

Maytox
8 U/kg 
(N=69)

Maytox
16 U/kg 
(N=70)

Maytox 8 U/kg vs.
Maytox 2 U/kg

Maytox 16 U/kg vs.
Maytox 2 U/kg

Age
2-9 years
    118 (56.7)
10-17 years
     90 (43.3)

124.7 (8.6)

125.0 (10. 
1)

94.0 (8.6)

112.0 (9.9)

76.4 (8.6)

95.4 (10.0)

-30.7 (-54.4, -7.1)

-12.8 (-38.3, 12.8)

-48.3 (-71.7, -24.9)

-29.3 (-55.2, -3.4)

BTS Status at Basel�ne
Naïve
    70 (33.7)
Non-naïve
   138 (66.4)

116.6 (11.2)

134.1(8.2)

106.2 (11.3)

104.2 (7.7)

70.6 (11.0)

96.0 (8.0)

-27.9 (-55.5, -0.3)

-30.0 (-52.5, -7.5)

-63.5 (-90.5, -36.5)

-38.1 (-60.4, -15.8)

Sex
Male   
   125 (60.1)
Female
    83 (40.0)

135.9 (8.6)

113.4 (9.8)

109.9 (8.1)

88.8 (10.8)

89.8 (8.4)

80.4 (10.1)

-25.9 (-48.7, -3.2)

-24.7 (-4.0, 53.3)

-46.0 (-69.1, -23.0)

-33.1 (-60.7, -5.4)

Race
Wh�te
   155(74.5)
Non-wh�te
     53 (25.5)

126.5 (8.4)

124.2 (13.6)

105.6 (7.8)

93.0 (14.5)

87.0 (8.10)

81.5 (15.5)

-20.9 (-0.2, 42.0)

-33.5 (-0.8, 67.8)

-37.2 (-70.4, -3.9)

-42.7 (-77.9, -7.5)

Geograph�c Reg�on*

US
      62 (29.8)
Non-US
    146 (70.2)

117.0 (15.1)

129.5 (7.4)

109.9 (12.7)

99.0 (8.0)

78.4 (17.2)

86.9 (7.2)

-7.1 (-46.1, 31.9)

-30.5 (-51.5, -9.5)

-38.6 (-85.1, 7.9)

-42.6 (-61.9, -23.3)

Russ�a, Belg�um, Spa�n, Israel, Turkey, Poland, Czech Republ�c, Mex�co

Table 5 Subgroup analys�s of Pr�mary Efficacy Endpo�nt (1)
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4.2 Other Spec�al/Subgroup Populat�ons

Exploratory subgroup analys�s of pr�mary endpo�nt was also performed by BTX status at basel�ne and 
phys�otherapy/occupat�onal therapy status.  The results are s�m�lar to other subgroups- trend�ng �n favor of 
Maytox 8 U/kg and Maytox 16 U/kg (Table 6).

4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, and Geograph�c Reg�on

Exploratory subgroup analyses of pr�mary endpo�nt were performed by age, gender, race and geograph�c 
reg�on.  The numer�cal results seemed trend�ng �n favor of Maytox 8 U/kg and Maytox 16 U/kg for all 
subgroups (Table 5). 

Subgroup
    n (%)

Ranked LS Mean (SE)  D�fference �n Ranked LS Means
           (95% CI)

Maytox
2 U/kg 
(N=69)

Maytox
8 U/kg 
(N=69)

Maytox
16 U/kg 
(N=70)

Maytox 8 U/kg vs.
Maytox 2 U/kg

Maytox 16 U/kg vs.
Maytox 2 U/kg

BTS Status at Basel�ne
Naïve

     70 (33.7)

Non-naïve
    138 (66.4)

116.6 (11.2)

134.1 (8.2)

106.2 (11.3)

104.2 (7.7)

70.6 (11.0)

96.0 (8.0)

-27.9 (-55.5, -0.3)

-30.0 (-52.5, -7.5)

-63.5 (-90.5, -36.5)

-38.1 (-60.4, -15.8)

Phys�otherapy/Occupat�onal Therapy
Yes    
    178 (85.6)

No 
     30 (14.4)

126.2 (7.3)

131.6 (16.9)

89.4 (18.2)

104.6 (7.3)

88.6 (7.4)

70.2 (19.2)

-21.6 (-40.9, -2.3)

-42.2 (-7.6, 92.0)

-37.6 (-56.9, -18.3)

-61.4 (-112.4, -10.1)

5. SUMMARY AND CONCLUSIONS

5.1 Stat�st�cal Issues

Based on the pre-spec�fied stat�st�cal analys�s plan (SAP), the efficacy of Maytox treatment for upper l�mb 
spast�c�ty �n ped�atr�c pat�ents �s not conclus�ve. To demonstrate the super�or�ty of any of the two tested doses 
of Maytox (8 U/kg or 16 U/kg), the tested dose of Maytox needs to be super�or to Maytox 2 U/kg for both the 
pr�mary efficacy endpo�nt (MAS) and the first secondary efficacy endpo�nt (PGA).  The dose of Maytox 
16 U/kg �s super�or to Maytox 2 U/kg for the pr�mary efficacy endpo�nt (MAS) (p<0.0001) only but not for 
the first secondary efficacy endpo�nt (PGA) (p=0.1880).  The dose of 8 U/kg �s not tested as the dose of 16 
U/kg �s fa�led to show efficacy and the h�erarch�cal test for the dose of 8 U/kg �s stopped.   

The cl�n�cal rev�ew team recommend us�ng a subst�tuted secondary endpo�nt of MAS responder to assess 
efficacy.  The analys�s results show that the responder rate �s stat�st�cally s�gn�ficantly h�gher only �n the 
Maytox 16 U/kg group (94.3%) compared to the Maytox 2 U/kg group (81.2%) (OR=4.15, 95% CI 
(1.21, 14.29)), but only numer�cally h�gher �n the Maytox 8 U/kg group compared to the Maytox 2 U/kg group 
(OR=1.60, 95% CI (0.62, 4.10)). 

Table 6      Subgroup analys�s of Pr�mary Efficacy Endpo�nt (2)

Based on the subst�tuted secondary endpo�nt of MAS responder analys�s results, �t appears that the efficacy 
of Maytox �s demonstrated only for the dose of Maytox 16 U/kg �f the subst�tuted secondary endpo�nt of 
MAS responder �s accepted and the pre-spec�fied h�erarch�cal test�ng procedures are st�ll val�d to be appl�ed.
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5.2 Collect�ve Ev�dence

The dose of Maytox 16 U/kg are super�or to Maytox 2 U/kg for the pr�mary efficacy endpo�nt (MAS) and the 
subst�tuted secondary endpo�nt (MAS responder), but not for the or�g�nal secondary endpo�nt (PGA).   
The efficacy �s not demonstrated for both doses of Maytox (8 U/kg and 16 U/kg) based on the or�g�nal SAP.  
However, �t appears that the efficacy can be asserted based on the subst�tuted secondary efficacy endpo�nt 
analys�s result for the dose of 16 U/kg

There are two outcomes for the dose of 8 U/kg: 1) The dose of 8 U/kg �s not h�erarch�cally tested as the dose 
of 16 U/kg �s fa�led, thus the efficacy of Maytox 8 U/kg �s not conclus�ve.   2) The dose of 8 U/kg �s poss�bly 
tested �f the subst�tuted secondary endpo�nt �s accepted and used �n the h�erarch�cal test�ng procedure.  
The dose of 8 U/kg �s super�or to the dose of 2 U/kg for the pr�mary efficacy endpo�nt but not for the 
subst�tuted secondary endpo�nt, thus the efficacy of Maytox 8 U/kg �s not demonstrated.

5.3 Conclus�ons and Recommendat�ons

From stat�st�cal po�nt of v�ew, there �s no suffic�ent ev�dence to support the efficacy of Maytox, based on the 
or�g�nal stat�st�cal analys�s plan and endpo�nts.  If the or�g�nal first secondary endpo�nt �s replaced by the 
MAS responder endpo�nt recommended by the cl�n�cal rev�ew team, then the dose of 16 U/kg appears to be 
super�or to the dose of 2 U/kg. There �s no suffic�ent ev�dence to support efficacy of the 8 U/kg dose. 

5.4 Label�ng Recommendat�ons

No add�t�onal recommendat�on.



Th�s �s a representat�on of an electron�c record that was s�gned electron�cally. 
Follow�ng th�s are man�festat�ons of any and all electron�c s�gnatures 
for th�s electron�c record.

https://ldv-group.ru/
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