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1  St u d y D esi g n 
 

T his is a P h as e 2 m ulti c e nt er st u d y c o n d u ct e d i n 2 p arts. 

P art 1 w as ori gi n all y d esi g n e d as a r a n d o mi z e d, d o u bl e- bli n d, s h a m- pr o c e d ur e c o ntr oll e d st u d y t o 
ass ess t h e s af et y a n d t ol er a bilit y a n d e x pl or e t h e e ffi c a c y of i ntr at h e c all y a d mi nist er e d N usi n ers e n 
( als o k n o w n as I SI S 3 9 6 4 4 3 a n d BII B 0 5 8) o v er a p erio d of a p pr o xi m at el y 1 4 m o nt hs (fr o m t h e first 
d os e u ntil t h e E n d of P art 1 E v al u ati o n). U p t o 2 1 s u bj e cts w er e r a n d o mi z e d i n a r ati o of 2: 1 t o r e c ei v e 
N usi n ers e n b y i ntr at h e c al l u m b ar p u n ct ur e ( L P) i n j e cti o n or a s h a m- pr o c e d ur e c o ntr ol. R a n d o mi z ati o n 
w as str atifi e d b as e d o n a g e at o ns et of cli ni c al si g n s a n d s y m pt o ms c o nsist e nt wit h S M A: > 6 m o nt hs 
v ers us < = 6 m o nt hs. P art 1 of t h e st u d y w as st o p p e d e arl y d u e t o t h e effi c a c y r es ults s e e n i n t h e I SI S 
3 9 6 4 4 3- C S 3 B st u d y a n d t h e pl a n n e d a n al ysis of P art 1 is  d es cri b e d i n a s e p ar at e St atisti c al A n al ysis 
Pl a n a n d c orr es p o n di n g C S R. 

P art 2 st u d y pr o c e d ur es will b e d et er mi n e d b a s e d o n t h e tr e at m e nt assi g n m e nt i n P art 1.  

F or s u bj e cts w h o w er e r a n d o mi z e d t o r e c ei v e N usi n e rs e n i n P art 1, P art 2 D a y 1 will o c c ur f oll o wi n g 
t h e E n d of P art 1 E v al u ati o n or a p pr o xi m at el y 4 m o nths f oll o wi n g t h e l ast i nj e cti o n of N usi n ers e n i n 
P art 1. O n P art 2 D a y 1, s u bj e c ts will u n d er g o pr e d os e e v al u ati o ns a c c or di n g t o t h e s c h e d ul e of e v e nts 
a n d t h e n r e c ei v e t h eir first d os e of N usi n ers e n f or P art 2 ( n e xt m ai nt e n a n c e d os e). S u bj e cts will r et ur n 
t o t h e st u d y sit e o n D a ys 1 2 0, 2 3 9, 3 5 8, 4 7 7, 5 9 6, a n d 7 1 5 f or f oll o w- u p e v al u ati o ns a n d s u bs e q u e nt 
m ai nt e n a n c e d os e i nj e cti o ns. F or s u bj e cts w h o w er e r e c ei vi n g s h a m pr o c e d ur e i n P art 1, P art 2 D a y 1 
will o c c ur f oll o wi n g t h e E n d of P art 1 E v al u ati o n or  as s o o n as p ossi bl e f oll o wi n g t h e E n d of P art 1 
E v al u ati o n. At D a y 1, s u bj e cts will u n d er g o pr e d os e e v al u ati o ns a c c or di n g t o t h e s c h e d ul e of e v e nts 
a n d t h e n r e c ei v e t h eir first d os e of N usi n ers e n (first l o a di n g d os e). S u bj e cts will r et ur n t o t h e st u d y 
sit e o n D a ys 1 5, 2 9, 6 4, 1 8 3, 3 0 2, 4 2 1, 5 4 0, 6 5 9, a n d 7 7 8 f or f oll o w- u p e v al u ati o ns a n d s u bs e q u e nt 
i nj e cti o ns. All s u bj e cts will t er mi n at e e arl y P art 2 f or e nr oll m e nt i n o p e n-l a b el e xt e nsi o n st u d y, 
I SI S 3 9 6 4 4 3- C S 1 1. 

 

T his st atisti c al a n al ysis pl a n ( S A P) d es cri b es t h e a n al ys es pl a n n e d f or t h e e ntir e st u d y (i nt e gr ati o n of 
P art 1 a n d P art 2) a n d a d diti o n all y s o m e s u m m ari es of P art 2 d at a o nl y. 

1. 1  S c r e e ni n g  

Aft er i nf or m e d c o ns e nt is o bt ai n e d, s u bj e cts u n d er g o a S cr e e ni n g e v al u ati o n n o gr e at er t h a n 2 8 d a ys 
pri or t o a d mi nistr ati o n of t h e first d os e or first s h a m pr o c e d ur e at w hi c h ti m e t h eir eli gi bilit y f or t h e 
st u d y will b e e x a mi n e d. 
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1. 2  St u d y t r e at m e nt 

I n P art 1 of t h e st u d y, e a c h s u bj e ct w as a d mi nist ere d a si n gl e i ntr at h e c al b ol us ( 1 t o 3 mi n ut es) L P 
i nj e cti o n of N usi n ers e n or s h a m pr o c e d ur e o n D ays 1, 1 5, 2 9, 6 4, 1 8 3, a n d 3 0 2 b y d e di c at e d st u d y 
p ers o n n el w h o w er e u n bli n d e d t o tr e at m e nt. T h e st u d y tr e at m e nt a d mi nistr ati o n w as p erf or m e d i n a 
d e di c at e d r o o m, a n d k e y st u d y p ers o n n el a n d t h e p ar e nts w er e n ot pr es e nt d uri n g t h e pr o c e d ur e t o 
e ns ur e bli n di n g.  

I n P art 2 of t h e st u d y, all s u bj e cts r e c ei v e d N usi n ers e n. S u bj e cts r a n d o mi z e d t o r e c ei v e s h a m i n P art 1 
of t h e st u d y r e c ei v e d l o a di n g d os es i n P art 2 a n d aft er t h at a m ai nt e n a n c e d os e ( e v er y 1 2 0 d a ys) a n d 
s u bj e cts r a n d o mi z e d t o r e c ei v e N usi n ers e n i n P art 1 of t h e st u d y c o nti n u e d o n m ai nt e n a n c e d os es. 
Tr e at m e nt a d mi nistr ati o n w as n ot bli n d e d. 

 

1. 3  F oll o w- U p 

P art  1  w as  t er mi n at e d  e arl y  aft er  a n  i nt eri m  a n al ysis  of  a  p h as e  3  st u d y  i n  i nf a nts  wit h  S M A  
(I SI S 3 9 6 4 4 3- C S 3 B) d e m o nstr at e d a p ositi v e b e n efit-ris k pr ofil e f or N usi n ers e n. S u bj e cts r et ur n e d t o 
t h e st u d y sit e f or a f oll o w- u p e v al u ati o n ( Fi n al St u d y Visit) a p pr o xi m at el y 4 m o nt hs aft er t h e l ast d os e 
of st u d y tr e at m e nt i n P art 1 a n d all eli gi bl e w er e e nr o ll e d i n P art 2. P art 2 will t er mi n at e e arl y as w ell 
t o all o w s u bj e cts t o e nr oll i n a n ot h er l o n g t er m P h as e 3 o p e n-la b el e xt e nsi o n st u d y, I SI S 3 9 6 4 4 3- C S 1 1. 
S u bj e cts w h o t er mi n at e e arl y fr o m P art 2 of t h e st u d y will b e e n c o ur a g e d t o c o m pl et e t h e P art 2 E arl y 
T er mi n ati o n E v al u ati o n ass ess m e nts  at t h e ti m e of wit h dr a w al.  
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1. 4  S c h e m ati c of e v e nts 

T h e s c h e d ul e of e v e nts is as f oll o ws  

 

Fi g u r e 1: St u d y S c h e m ati c 1 
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A E = a d v ers e e v e nt; Bi- P A P = bil e v el p ositi v e air w a y pr ess ur e; C o n M e d = c o n c o mit a nt m e di c ati o n; C S F = c er e br os pi n al fl ui d; E C G  = el e ctr o c ar di o gr a m; 
HI N E = H a m m ers mit h I nf a nt N e ur ol o gi c al E x a mi n ati o n; L P = l u m b ar p u n ct ur e; P K = p h ar m a c o ki n eti c(s); S A E = s eri o us a d v ers e e v e nt;  S M A = s pi n al 
m us c ul ar atr o p h y; S M N 2  = s ur vi v al m ot or n e ur o n 2 

1   A bl o o d s a m pl e will b e c oll e ct e d at S cr e e ni n g f or S M N 2  c o p y n u m b er o nl y fr o m t h os e s u bj e cts wit h o ut g e n eti c d o c u m e nt ati o n of S M N 2  c o p y n u m b er. F or all 
ot h er s u bj e cts, a bl o o d s a m pl e will b e c oll e ct e d at a n y ti m e d uri n g t h e st u d y f or a n al ysis of S M N 2  c o p y n u m b er b y t h e c e ntr al l a b or at or y. 

2   Aft er t h e i nj e cti o n of st u d y tr e at m e nt or s h a m pr o c e dur e o n D a y 1, s u bj e cts will r e m ai n at  t h e st u d y sit e f or at l e ast 2 4 h o urs ( D a y 2) f or s af et y m o nit ori n g. O n 
t h e d a y f oll o wi n g t h e i nj e cti o n of st u d y tr e atm e nt or s h a m pr o c e d ur e o n D a ys 1 5, 2 9, 6 4, 1 8 3, a n d 3 0 2, t h er e will b e s af et y m o n it ori n g t hr o u g h t el e p h o n e 
c o nt a ct. D uri n g t h at t el e p h o n e c o nt a ct (i. e., D a ys 1 6, 3 0, 6 5, 1 8 4 a n d 3 0 3), c h a n g es i n c o n c o mit a nt m e di c ati o ns a n d A Es, i nf or m ati o n o n t h e s u bj e ct’s d ail y 
v e ntil at or/ Bi- P A P us e, a n d h e a lt h st at us will b e r e c or d e d.  

3 E n d of P art 1 is o n e of t h e f oll o wi n g: P a rt 1 Fi n al F oll o w- u p E v al u ati o n ( D a y 4 2 2 [ ±7 d a ys]) a c c or di n g t o t h e st u d y s c h e d ul e, e arl y P art 1 Fi n al F oll o w- u p 
E v al u ati o n t o all o w f or r oll o v er i nt o P art 2, or E arl y T er mi n a ti o n E v al u ati o n f or s u bj e cts w h o wit h dr a w fr o m t h e st u d y d uri n g Part 1. 

4   F or s u bj e cts n ot tr a nsiti o ni n g i nt o P art 2, t h e d at e of t h e E n d of P art 1 E v alu ati o n ass ess m e nts will b e t h e e n d of st u d y. F or s u bj e cts w h o tr a nsiti on t o P art 2, t h e 
d at e of t h e E n d of P art 1 will b e t h e d at e of first d os e i n P art 2. 

5 At t h e E n d of P art 1 e v al u ati o n, i n  or d er t o all o w tr a nsiti o n t o P art 2, s u bj e cts will b e u n bli n d e d.  
6   Vit al si g ns i n cl u d e r esti n g s yst oli c a n d di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, p uls e o xi m etr y, a n d tr a ns c ut a n e o us c ar b o n di o xi d e. 

P uls e o xi m etr y a n d tr a ns c ut a n e o us c ar b o n di o xi d e will b e m e as ur e d pr e d os e at e a c h e v al u ati o n. F or s u bj e cts w h o ar e n ot r e c ei vi n g n o ni n v asi v e v e ntil ati o n, 
p uls e o xi m etr y will b e m e as ur e d o v er ni g ht o n c e a w e e k at h o m e.  

7   Vit al si g ns (r esti n g s yst oli c a nd di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, a n d p uls e o xi m etr y) wil l b e c oll e ct e d at 4 ti m e p oi nts: 1, 2, 4, 
a n d 6 h o urs ( all ± 1 5 mi n ut es) aft er t h e i nj e cti o n of st u d y tr e at m e nt. 

8   Vit al si g ns (r esti n g s yst oli c a nd di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, a n d p uls e o xi m etr y) wil l b e c oll e ct e d wit hi n 2 0 t o 2 4 h o urs 
aft er t h e i nj e cti o n of st u d y tr e at m e nt or s h a m pr o c e d ur e. 

9   At t h e e v al u ati o ns s c h e d ul e d f or i nj e cti o n of st u d y tr e at m e nt or s h a m pr o c e d ure, s u bj e cts will b e ass ess e d f or t h e f oll o wi n g g r o wt h p ar a m et ers: b o d y l e n gt h, 
h e a d cir c u mf er e n c e, c h est cir c u mf e r e n c e, a n d ar m cir c u mf er e n c e.  

1 0  N e ur ol o gi c al e x a mi n ati o ns i n cl u d e ass ess m e nt of m e nt al st at us, l e v el of c o ns ci o us n ess, s e ns or y f u n cti o n, m ot or f u n cti o n, cr a nial n er v e f u n cti o n, a n d r efl e x es. 
1 1 N e ur ol o gi c al e x a mi n ati o ns will o c c ur b et w e e n 4 t o 6 h o urs aft er t h e i nj e cti o n of  st u d y tr e at m e nt or s h a m pr o c e d ur e. 
1 2 Bl o o d c h e mistr y, h e m at ol o g y , a n d uri n al ysis p a n els.  
1 3  S a m pl es f or s af et y l a b or at or y t ests will b e c oll e ct e d b ef or e t h e i nj e cti on of st u d y tr e at m e nt or s h a m  pr o c e d ur e o n D a ys 6 4 a n d 1 8 3 o nl y.  
1 4 E n d of P art 1 s af et y l a b or at or y t ests m a y b e p erf or m e d l o c all y i n a d diti o n t o c e ntr all y t o a c c o m m o d at e t h e P art 2 D a y 1 d osi n g.   
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1 5 R ef er t o E r r o r! R ef e r e n c e s o u r c e n ot f o u n d.  f or C S F P K s a m pl e s c h e d ul e. T h e C S F s a m pl es will b e a n al y z e d f or N usi n ers e n c o n c e ntr ati o ns. T h e r e m ai ni n g 
C S F s a m pl e will b e st or e d f or o pti o n al f ut ur e bi o m ar k er a n al ys es.  

1 6 Bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d 4 h o urs ( ± 1 h o u r) aft er t h e i nj e cti on of st u d y tr e at m e nt or s h a m pr o c e d ur e o n l y o n D a y 1. R ef er t o E r r o r! 
R ef e r e n c e s o u r c e n ot f o u n d.  f or t h e pl as m a P K s a m pl e s c h e d ul e. 

1 7 Bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d b ef or e t h e i nj e cti o n of st u d y tr e at m e nt  or s h a m pr o c e d ur e o n D a ys 6 4 a n d 1 8 3 o nl y. R ef er t o E r r o r! 
R ef e r e n c e s o u r c e n ot f o u n d.  f or t h e pl as m a P K s a m pl e s c h e d ul e. 

1 8 O v er ni g ht st a y ( at l e ast 2 4 h o urs) is r e q u ir e d aft er t h e first i nj e cti o n of st u d y tr e atm e nt or s h a m pr o c e d ur e. F oll o wi n g all s u bs e q u e nt i nj e cti o ns or s h a m 
pr o c e d ur es, a st a y of at l e ast 6 h o urs at t h e st u d y sit e  is r e q uir e d; o v er ni g ht st a ys ar e o pti o n al o n t h es e d a ys. 

1 9 I n a d diti o n t o c o n c o mit a nt m e di c ati o ns, a n cill ar y pr o c e d ur es  will b e r e c or d e d. 
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2 0 A Es a n d S A Es will b e c oll e ct e d i n t h e c as e r e p ort f or m fr o m t h e ti m e of si g ni n g of t h e i nf or m e d c o ns e nt f or m  as d es cri b e d i n S ecti o n a n d S e cti o n 1 5. 3. 2  of t h e 
pr ot o c ol. 
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2 If t h e st u d y c o nti n u es b e y o n d Y e ar 2 (i. e., b e y o n d D a y 7 1 5), t h e n fr o m D a y 8 3 5 o n w ar ds, s u bj e cts will m ai nt ai n e v al u ati o ns f or st u d y tr e at m e nt i nj e cti o n e v er y 
4 m o nt hs wit h t h e ass ess m e nts f or t h os e a d diti o n al ti m e p oi nts t o alt er n at e b et w e e n t h e ass ess m e nts d o n e o n D a y 1 2 0 a n d t h os e d o n e o n D a y 2 3 9. D a y 1 2 0 
ass ess m e nts w o ul d b e p erf or m e d at D a y 8 3 5 a n d D a y 2 3 9 ass ess m e nts  w o ul d b e p erf or m e d at D a y 9 5 4. T h e alt er n ati n g p att er n w o ul d c o nti n u e u ntil t h e e n d of 
t h e st u d y. P art 2 Fi n al F oll o w- u p E v al u ati o n w o ul d t h e n o c c ur a ppr o xi m at el y 4 m o nt hs aft er t h e l ast i nj e cti o n of st u d y tr e at m e n t. 

3 T h e P art 2 Fi n al F oll o w- u p E v al u ati o n will o c c ur 4 m o nt hs aft er t h e l ast i nj e cti o n of st u d y tr e at m e nt, w hi c h will eit h er b e o n D a y 7 1 6 or l at er, if P art 2 of t h e 
st u d y c o nti n u es b e y o n d Y e ar 2.  

4   S u bj e cts w h o t er mi n at e e arl y will b e e n c o ura g e d t o c o m pl et e t h e s af et y e v al u ati o ns s c h e d ul e d f or t h e P art  2 E arl y T er mi n ati o n E v al u ati o n. 
5   I n cl usi o n/ E x cl usi o n Crit eri a, I nf or m e d C o ns e nt, a n d C S F P K m ust b e p erf or m e d o n P art 2 D a y 1. 
6 Vit al si g ns i n cl u d e r esti n g s yst oli c a n d di ast oli c bl o o d pr ess ur e , p uls e r at e, r es pir at or y r at e, t e m p er at ur e, p uls e o xi m etr y, an d tr a ns c ut a n e o us c ar b o n di o xi d e. 

P uls e o xi m etr y a n d tr a ns c ut a n e o us c ar b o n di o xi d e  will b e m e as ur e d pr e dos e at e a c h e v al u ati o n. 
7 If P art 2 D a y 1 st u d y tr e at m e nt i nj e cti o n is d el a y e d m or e t h a n 2 4 h o urs aft er t h e E n d of P art 1 visit, t h e f oll o wi n g pr o c e d ur es m ust b e d o n e o n P art 2 D a y 1 

pr e d os e: vit al si g ns, w ei g ht, gr o w t h p ar a m et ers, p h ysi c al e x a mi n ati o n, v e ntil at or us e, n e ur ol o gi c al e x a mi n a ti o n, a n d C S F P K. If P art 2 D a y 1 st u d y tr e at m e nt 
i nj e cti o n is d el a y e d m or e t h a n 2 4 h o urs aft er E n d of P art 1 d u e t o a n A E, S A E, or ot h er s af et y c o n c er n, or if P art 2 D a y 1 st u dy tr e at m e nt i nj e cti o n is d el a y e d 
m or e t h a n 3 0 d a ys aft er E n d of P art 1 f or a n y r e as o n, t h e f oll o w i n g pr o c e d ur es m ust b e d o n e o n P art 2 D a y 1 pr e d os e: vit al si g ns, w ei g ht, gr o wt h p ar a m et ers, 
p h ysi c al e x a mi n ati o n, v e ntil at or us e, n e ur ol o gi c al e x a mi n ati o n, E C G, C S F P K, a n d s af et y  l a b or at or y t ests. I m m u n o g e ni cit y t esti ng m ust als o b e r e p e at e d 
pr e d os e if P art 2 D a y 1 st u d y tr e at m e nt i nj e cti o n is d el a y e d m or e t h a n 3 0 d a ys aft er E n d of P art 1 f or a n y r e as o n.  

8 Vit al si g ns (r esti n g s yst oli c a n d di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, a n d p uls e o xi m etr y) will  b e c oll e ct e d 1 h o ur ( ± 1 5 mi n ut es) 
aft er t h e i nj e cti o n of st u d y tr e at m e nt.  

9 At t h e e v al u ati o ns s c h e d ul e d f o r i nj e cti o n of st u d y tr e at m e nt, s u bj e cts will b e ass ess e d f or t h e f oll o wi n g  gr o wt h p ar a m et ers: bo d y l e n gt h, h e a d cir c u mf er e n c e, 
c h est cir c u mf er e n c e, a n d ar m cir c u mf er e n c e. Gr o wt h p ar a m e t ers a n d w ei g ht ar e t o b e c oll e ct e d at t h e s a m e ti m e. 

1 0 N e ur ol o gi c al e x a mi n ati o ns i n cl u d e ass ess m e n t of m e nt al st at us, l e v el of c o ns ci o us n ess, s e ns or y f u n cti o n, m ot or f u n cti o n, cr a ni al n er v e f u n cti o n, a n d r efl e x es. 
If s e d ati o n w as us e d, pl e as e all o w s uffi ci e nt r e c o v er y ti m e f or t h e s u bj e ct t o b e f ull y e n g a g e d i n t h e e x a mi n ati o n b e c a us e it i s i m p ort a nt t h at t h e d at a c oll e ct e d 
tr ul y r efl e ct t h e s u bj e ct’s n e ur ol o gi c al p erf or m a n c e. 

1 1 Pr e d os e a n d p ost d os e. 
1 2 E C G will b e p erf or m e d o n D a ys 2 3 9, 4 7 7, a n d 7 1 5, a n d at t h e P art 2 Fi n al F oll o w- u p E v al u ati o n. E C G m ust b e p erf or m e d b ef or e o bt ai ni n g bl o o d s a m pl es f or 

s af et y l a b or at or y t ests. 
1 3 Bl o o d c h e mistr y, h e m at ol o g y, uri n al ysis, uri n e t ot al pr ot ei n p a n els, a n d c o a g ul ati o n p ar a m et ers . Uri n e t ot al pr ot ei n a n d c o a g ulati o n p ar a m et ers will b e ass ess e d 

b y l o c al l a b or at ori es. 
1 4 S a m pl es f or s af et y l a b or at or y t ests will b e c oll e ct e d b ef or e  t h e i nj e cti o n of st u d y tr e atm e nt at e a c h d osi n g visit.  
1 5 Bl o o d s a m pl es f or i m m u n o g e ni cit y t esti n g will b e c oll e ct e d b ef or e  t h e i nj e cti o n of st u d y tr e at m ent o n D a ys 2 3 9, 4 7 7, a n d 7 1 5. 
1 6 R ef er t o E r r o r! R ef e r e n c e s o u r c e n ot f o u n d.  f or C S F P K s a m pl e s c h e d ul e. T h e C S F s a m pl es will b e a n al y z e d f or N usi n ers e n c o n c e ntr ati o ns. T h e r e m ai ni n g 

C S F s a m pl e will b e st or e d f or o p ti o n al f ut ur e bi o m ar k er a n al ys es. 
1 7 Bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d 4 h o urs ( ± 1 h o u r) aft er t h e i nj e cti o n of st u d y tr e at m e nt o nl y o n D a y 1. R ef er t o E r r o r! R ef e r e n c e s o u r c e 

n ot f o u n d.  f or t h e pl as m a P K s a m pl e s c h e d ul e. Pl as m a P K s a m pl es will b e c oll e ct e d pr e d os e o n  D a ys 2 3 9, 4 7 7, a n d 7 1 5. 
1 8 T h e o pti o n al ass ess m e nt of si bli n g S M A d at a c oll e cti o n will b e p erf or m e d o nl y aft er o bt ai ni n g c o ns e nt. 
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1 9 I n a d diti o n t o c o n c o mit a nt m e di c ati o ns, a n cill ar y pr o c e d ur es  will b e r e c or d e d. 
2 0 A Es a n d S A Es will b e c oll e ct e d i n t h e c as e r e p ort f or m fr o m t h e ti m e of si g ni n g of t h e i nf or m e d c o ns e nt f or m  as d es cri b e d i n S ecti o n a n d S e cti o n 1 5. 3. 2  of t h e 

pr ot o c ol. 
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3 T h e P art 2 Fi n al F oll o w- u p E v al u ati o n will o c c ur 4 m o nt hs aft er t h e l ast i nj e cti o n of st u d y tr e at m e nt, w hi c h will eit h er b e o n D a y 7 7 8 or l at er, if P art 2 of t h e 
st u d y c o nti n u es b e y o n d Y e ar 2. 

4 S u bj e cts w h o t er mi n at e e arl y will b e e n c o ur a g e d t o c o m pl et e t h e s af et y e v al u ati o ns s c h e d ul e d f or t h e P art 2 E arl y T er mi n ati o n E v al u ati o n. 
5 I n cl usi o n/ E x cl usi o n Crit eri a, I nf or m e d C o ns e nt, a n d C SF P K m ust b e p erf or m e d o n P art 2 D a y 1 pr e d os e. 
6 Vit al si g ns i n cl u d e r esti n g s yst oli c a n d di ast oli c bl o o d pr ess ur e , p uls e r at e, r es pir at or y r at e, t e m p er at ur e, p uls e o xi m etr y, an d tr a ns c ut a n e o us c ar b o n di o xi d e. 

P uls e o xi m etr y a n d tr a ns c ut a n e o us c ar b o n di o xi d e  will b e m e as ur e d pr e dos e at e a c h e v al u ati o n. 
7 If P art 2 D a y 1 st u d y tr e at m e nt i nj e cti o n is d el a y e d m or e t h a n 2 4 h o urs aft er t h e E n d of P art 1 visit, t h e f oll o wi n g pr o c e d ur es m ust b e d o n e o n P art 2 D a y 1 

pr e d os e: vit al si g ns, w ei g ht, gr o w t h p ar a m et ers, p h ysi c al e x a mi n ati o n, v e ntil at or us e, n e ur ol o gi c al e x a mi n a ti o n, a n d C S F P K. If P art 2 D a y 1 st u d y tr e at m e nt 
i nj e cti o n is d el a y e d m or e t h a n 2 4 h o urs aft er E n d of P art 1 d u e t o a n A E, S A E, or ot h er s af et y c o n c er n, or if P art 2 D a y 1 st u dy tr e at m e nt i nj e cti o n is d el a y e d 
m or e t h a n 3 0 d a ys aft er E n d of P art 1 f or a n y r e as o n, t h e f oll o w i n g pr o c e d ur es m ust b e d o n e o n P art 2 D a y 1 pr e d os e: vit al si g ns, w ei g ht, gr o wt h p ar a m et ers, 
p h ysi c al e x a mi n ati o n, v e ntil at or us e, n e ur ol o gi c al e x a mi n ati o n, E C G, C S F P K, a n d s af et y  l a b or at or y t ests. I m m u n o g e ni cit y t esti ng m ust als o b e r e p e at e d if 
P art 2 D a y 1 st u d y tr e at m e nt i nj e cti o n is d el a y e d m or e  t h a n 3 0 d a ys aft er E n d of P art 1 f or a n y r e as o n. 

8   Vit al si g ns (r esti n g s yst oli c a nd di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, a n d p uls e o xi m etr y) wil l b e c oll e ct e d at 4 ti m e p oi nts: 1, 2, 4, 
a n d 6 h o urs ( all ± 1 5 mi n ut es) aft er t h e i nj e cti o n of st u d y tr e at m e nt o nl y o n P art 2 D a y 1. O n s u bs e q u e nt st u d y d a ys, vit al si g n s will b e c oll e ct e d  1 h o ur aft er t h e 
i nj e cti o n of st u d y tr e at m e nt. 

9 Vit al si g ns (r esti n g s yst oli c a n d di ast oli c bl o o d pr ess ur e, p uls e r at e, r es pir at or y r at e, t e m p er at ur e, a n d p uls e o xi m etr y) will  b e c oll e ct e d o n D a y 2 wit hi n 2 0 t o 
2 4 h o urs aft er t h e i nj e cti o n of st u d y tr e at m e nt o nl y. 

1 0 At t h e e v al u ati o ns s c h e d ul e d f o r i nj e cti o n of st u d y tr e at m e nt, s u bj e cts will b e ass ess e d f or t h e f oll o wi n g  gr o wt h p ar a m et ers: bo d y l e n gt h, h e a d cir c u mf er e n c e, 
c h est cir c u mf er e n c e, a n d ar m cir c u mf er e n c e. Gr o wt h p ar a m e t ers a n d w ei g ht ar e t o b e c oll e ct e d at t h e s a m e ti m e. 

1 1 N e ur ol o gi c al e x a mi n ati o ns i n cl u d e ass ess m e n t of m e nt al st at us, l e v el of c o ns ci o us n ess, s e ns or y f u n cti o n, m ot or f u n cti o n, cr a ni al n er v e f u n cti o n, a n d r efl e x es. 
If s e d ati o n w as us e d, pl e as e all o w s uffi ci e nt r e c o v er y ti m e f or t h e s u bj e ct t o b e f ull y e n g a g e d i n t h e e x a mi n ati o n b e c a us e it i s i m p ort a nt t h at t h e d at a c oll e ct e d 
tr ul y r efl e ct t h e s u bj e ct’s n e ur ol o gi c al p erf or m a n c e. 

1 2 Pr e d os e a n d p ost d os e. 
1 3 E C G will b e p erf or m e d at D a ys 6 4, 1 8 3, 5 4 0,  a n d 7 7 8, a n d at t h e P art 2 Fi n al F oll o w- u p E v al u ati o n. E C G m ust b e p erf or m e d b ef or e  o bt ai ni n g bl o o d s a m pl es 

f or s af et y l a b or at or y t ests. 
1 4 Bl o o d c h e mistr y, h e m at ol o g y, uri n al ysis, uri n e t ot al pr ot ei n p a n els, a n d c o a g ul ati o n p ar a m et ers . Uri n e t ot al pr ot ei n a n d c o a g ulati o n p ar a m et ers will b e ass ess e d 

b y l o c al l a b or at ori es. 
1 5 S a m pl es f or s af et y l a b or at or y t ests will b e c oll e ct e d b ef o r e t h e i nj e cti o n of st u d y tre at m e nt at e a c h d osi n g visit. 
1 6 Bl o o d s a m pl es f or i m m u n o g e ni cit y t esti n g will b e c oll e ct e d b ef or e t h e i nj e cti o n of st u d y tr e at m e nt o n D a ys 6 4, 1 8 3, 3 0 2, 4 2 1, 54 0, 6 5 9, a n d 7 7 8. 
1 7 R ef er t o E r r o r! R ef e r e n c e s o u r c e n ot f o u n d.  f or C S F P K s a m pl e s c h e d ul e. T h e C S F s a m pl es will b e a n al y z e d f or N usi n ers e n c o n c e ntr ati o ns. T h e r e m ai ni n g 

C S F s a m pl e will b e st or e d f or o p ti o n al f ut ur e bi o m ar k er a n al ys es. 
1 8 Bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d 4 h o urs ( ± 1 h o u r) aft er t h e i nj e cti o n of st u d y tr e at m e nt o nl y o n D a y 1. R ef er t o E r r o r! R ef e r e n c e s o u r c e 

n ot f o u n d.  f or t h e pl as m a P K s a m pl e s c h e d ul e. Pl as m a P K s a m pl es will b e c oll e ct e d pr e d os e o n D a ys 6 4, 1 8 3, 5 4 0, a n d 7 7 8. 
1 9 O v er ni g ht st a y ( at l e ast 2 4 h o urs) is r e q u ir e d aft er t h e first i nj e cti o n of st u d y tr e at m e nt. F oll o wi n g all s u bs e q u e nt i nj e cti o n s, a st a y of at l e ast 1 h o ur at t h e st u d y 

sit e is r e q uir e d; o v er ni g ht st a ys ar e o pti o n al o n t h es e d a ys. 
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2 0 T h e o pti o n al ass ess m e nt of si bli n g S M A d at a c oll e cti o n will b e p erf or m e d o nl y aft er o bt ai ni n g c o ns e nt. 
2 1 I n a d diti o n t o c o n c o mit a nt m e di c ati o ns, a n cill ar y pr o c e d ur es  will b e r e c or d e d. 
2 2 A Es a n d S A Es will b e c oll e ct e d i n t h e c as e r e p ort f or m fr o m t h e ti m e of si g ni n g of t h e i nf or m e d c o ns e nt f or m d es cri b e d i n S e cti o n a n d S e cti o n 1 5. 3. 2  of t h e 

pr ot o c ol. 
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P K P a rt 2 

D a y 5 4 0 Pr e d o s e 0. 5 0. 5 

D a y 6 5 9 Pr e d o s e N A 0. 5 

D a y 7 7 8 Pr e d o s e 0. 5 0. 5 

P art 2 Fi n al 
F oll o w- U p 

N A  0. 5  N A  

C S F = c er e br os pi n al fl ui d; h = h o ur; mi n = mi n ut es; L P = l u m b ar p u n ct ur e; m R N A = m ess e n g er ri b o n u cl ei c a ci d; 
N A = n ot a p pli c a bl e ( n o c oll e cti o n s c h e d ul e d); S M A = s pi n al m u s c ul ar atr o p h y. 

1   D et ails o n s a m pli n g, pr e p ar ati o n, a n d s hi p m e nt ar e i n cl u d e d i n t h e St u d y L a b or at or y M a n u al. 
2   U p o n c o n s e nt, t h e c oll e ct e d C S F s a m pl es fr o m t h e st u d y s ubj e cts will b e st or e d f or f ut ur e i n v esti g ati o n of p o ssi bl e 

bi o m ar k ers of S M A dis e as e ( e. g., C S F m R N A, C S F pr ot ei n, C S F mi cr o R N A p a n el), f or pr ofili n g of st u d y dr u g 
bi n di n g pr ot ei ns, bi o a n al yti c al m et h o d v ali d ati o n p ur p o s es, st a bilit y ass ess m e nts, m et a b olit e ass ess m e nts, a n d 
i m m u n o g e ni cit y ass ess m e nts (i n cl u di n g ass a y d e v el o p m e nt a nd v ali d ati o n p ur p os es), or f or ass essi n g ot h er a cti o ns 
of N u si n ers e n wit h pl as m a a n d C S F c o n stit u e nts. 

 
 

D e s c ri pti o n of O bj e cti v es a n d E n d p oi nts 

1. 1  P ri m a r y O bj e cti v es a n d E n d p oi nt s 

P a rt 1  

T h e pri m ar y o bj e cti v e of P a rt 1 of t his st u d y is:  

  T o ass ess t h e s af et y a n d t ol er a bilit y of N usi n ers e n i n s u bj e cts wit h S M A w h o ar e n ot 
eli gi bl e t o p arti ci p at e i n t h e cli ni c al st u di es I SI S 3 9 6 4 4 3- C S 3 B or I SI S 3 9 6 4 4 3- C S 4.  

T h e e n d p oi nts t h at r el at e t o  t his o bj e cti v e ar e:  

  I n ci d e n c e of a d v ers e e v e nts ( A Es) a n d s eri o us a d v ers e e v e nts ( S A Es)  

   C h a n g e fr o m b as eli n e (s e e S e cti o n 5 ) i n cli ni c al l a b or at or y p ar a m et ers, 
el e ctr o c ar di o gr a ms ( E C Gs), vit al si g ns, a n d gr o wt h p ar a m et ers 

   C h a n g e fr o m b as eli n e (s e e S e cti o n 5 ) i n n e ur ol o gi c al e x a mi n ati o n o ut c o m es  

P a rt 2  

T h e pri m ar y o bj e cti v e of P art 2 of t his st u d y is:   

  T o ass ess t h e l o n g-t er m s af et y a n d t ol er a bilit y  of N usi n ers e n i n s u bj e cts wit h S M A w h o 
p arti ci p at e d i n P art 1 a n d c o m pl et e d t h ei r E n d of P art 1 E v al u ati o n ass ess m e nts.  
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T h e e n d p oi nts t h at r el at e t o  t his o bj e cti v e ar e:  

  I n ci d e n c e of A Es a n d S A Es  

  C h a n g e fr o m b as eli n e (s e e S e cti o n 5 ) i n cli ni c al l a b or at or y p ar a m et ers, E C Gs, a n d vit al 
si g ns  

  C h a n g e fr o m b as eli n e (s e e S e cti o n 5 ) i n n e ur ol o gi c al e x a mi n ati o n o ut c o m es  

  C o a g ul ati o n p ar a m et ers ( a cti v at e d p art i al t hr o m b o pl asti n ti m e [ a P T T], p arti al 
t hr o m b o pl asti n ti m e [ P T T], a n d i nt er n ati o n al n or m ali z e d r ati o [I N R]) a n d uri n e t ot al 
pr ot ei n 

1. 2  S e c o n d a r y O bj e cti v es a n d E n d p oi nt 

T h e s e c o n d ar y o bj e cti v e a n d e n d p oi nt of P art 1 of t his st u d y ar e as f oll o ws: 

   T o e x a mi n e t h e p h ar m a c o ki n eti cs ( P K) of N usi n ers e n i n s u bj e cts wit h S M A w h o ar e n ot 
eli gi bl e t o p arti ci p at e i n  t h e cli ni c al st u di es I SI S 3 9 6 4 4 3- C S 3 B or I SI S 3 9 6 4 4 3- C S 4 

  N usi n ers e n c o n c e ntr ati o ns i n pl as m a a n d c er e br os pi n al fl ui d ( C S F) 

T h e s e c o n d ar y o bj e cti v e a n d e n d p oi nt of P art 2 of t his st u d y ar e as f oll o ws: 

  T o e x a mi n e t h e P K of N usi n ers e n i n s u bj e cts  wit h S M A w h o p arti ci p at e d i n P art 1 a n d 
c o m pl et e d t h eir E n d of P art 1 E v al u ati o n ass ess m e nts 

  N usi n ers e n c o n c e ntr ati o ns i n pl as m a a n d C S F 

  Pl as m a a nti b o di es t o N usi n ers e n 

1. 3  E x pl o r at o r y e n d p oi nts 

P a rt 1  

T h e e x pl or at or y o bj e cti v e of P art 1 of t his st u d y is:  

• T o e x pl or e t h e effi c a c y of N usi n ers e n i n s u bj e ct s wit h S M A w h o ar e n ot eli gi bl e t o p arti ci p at e 
i n t h e cli ni c al stu di es I SI S 3 9 6 4 4 3- C S 3 B or I SI S 3 9 6 4 4 3- C S 4.  

T h e e n d p oi nts t h at r el at e t o  t his o bj e cti v e ar e:  

  C h a n g e fr o m b as eli n e i n v e ntil at or us e 

  Att ai n m e nt of m ot or mil est o n es ass ess e d b y S e cti o n 2 of t h e H a m m ers mit h I nf a nt 
N e ur ol o gi c al E x a mi n ati o n ( HI N E) 
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  C h a n g e fr o m b as eli n e i n gr o wt h p ar a m et ers  ( b o d y l e n gt h, h e a d cir c u mf er e n c e, c h est 
cir c u mf er e n c e, ar m cir c u mf er e n c e, w ei g ht f or a g e, w ei g ht f or l e n gt h, a n d h e a d t o c h est 
cir c u mf er e n c e r ati o) t hr o u g h fi n al s af et y f oll o w- u p e v al u ati o n  

  Cli ni c al Gl o b al I m pr essi o n of C h a n g e ( p h ys i ci a n a n d c ar e gi v er ass ess m e nt) t hr o u g h fi n al 
s af et y f oll o w- u p e v al u ati o n  

   Pl as m a a nti b o di es t o N usi n ers e n  

P a rt 2  

T h e e x pl or at or y o bj e cti v e of P art 2 of t his st u d y is:  

• T o e x pl or e t h e effi c a c y of N usi n ers e n i n s u bje cts wit h S M A w h o p arti c i p at e d i n P art 1 a n d 
c o m pl et e d t h eir E n d of P art 1 E v al u ati o n ass ess m e nts.  

T h e e n d p oi nts t h at r el at e t o  t his o bj e cti v e ar e:  

  C h a n g e fr o m b as eli n e i n v e ntil at or us e  

  Att ai n m e nt of m ot or mil est o n es ass ess e d b y W orl d H e alt h Or g a ni z ati o n ( W H O) m ot or 
mil est o n es a n d S e cti o n 2 of t h e HI N E  

  C h a n g e fr o m b as eli n e i n gr o wt h p ar a m et ers  ( b o d y l e n gt h, h e a d cir c u mf er e n c e, c h est 
cir c u mf er e n c e, ar m cir c u mf er e n c e, w ei g ht f or a g e, w ei g ht f or l e n gt h, a n d h e a d t o c h est 
cir c u mf er e n c e r ati o) t hr o u g h P art 2 Fi n al F oll o w- u p E v al u ati o n  

  Cli ni c al Gl o b al I m pr essi o n of C h a n g e ( p h ys i ci a n a n d c ar e gi v er ass ess m e nt) t hr o u g h P art 
2 Fi n al F oll o w- u p E v al u ati o n a n d Ass ess m e nt of C ar e gi v er E x p eri e n c e wit h 
N e ur o m us c ul ar Dis e as e ( A C E N D)  

2  St atisti c al M et h o ds: G e n e r al C o nsi d e r ati o ns 

I n t his S A P, t h e t er ms “ c o ntr ol ” a n d “ pr e vi o us co ntr ol ” r ef er t o t h e s et of s u bj e cts w h o w er e  
r a n d o mi z e d t o u n d er g o t h e s h a m pr o c e d ur e d uri n g t h e P art 1. 

I n or d er t o disti n g uis h n o mi n al visit n a m es fr o m d ur ati o n d efi n e d i n d a ys, visit n a m es will b e 
r ef err e d t o as “ D a y 1 5 ”, “ D a y 2 9 ”, et c., a n d “ 1 5 d a ys ” or “ 2 9 d a ys ” et c. will b e us e d t o d efi n e ti m e 
i nt er v als. 

D u e t o e m er g e nt d at a fr o m t h e N usi n ers e n cli ni c al d e v el o p m e nt pr o gr a m, t h e s u bj e cts i n P art 1 
e n d e d t h e st u d y e arl y as f oll o ws: s u bj e cts r a n d o mi z e d t o s h a m t er mi n at e d P art 1 first irr es p e cti v e 
of  P art  1  pl a n n e d  d osi n g  d a ys  a n d  s u bj e cts  r a n d o mi z e d  t o  N usi n ers e n  tr a nsiti o n e d  t o  P art  2  
a c c or di n gl y t o t h eir s p e cifi c d os e s c h e d ul e . P art 2 w as als o t er mi n at e d e arl y t o all o w s u bj e cts t o 
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e nt er t h e I SI S 3 9 6 4 4 3- C S 1 1 st u d y. F or t h es e r e as o ns, t h e a ct u al st u d y d a y ass o ci at e d wit h visits 
P art 1 a n d P art 2 will v ar y wi d el y a m o n gst s u bj e cts. T h er ef or e, a wi n d o wi n g s c h e m a will b e 
i m pl e m e nt e d f or b y visit a n al ys es (s e e s e cti o n 4. 1) 
 

T h e s af et y p o p ul ati o n will i n cl u d e all s u bj e cts w h o ar e r a n d o mi z e d a n d r e c ei v e at l e ast 1 d os e of 
st u d y tr e at m e nt or s h a m pr o c e d ur e.  S u bj e cts r a n d o mi z e d t o r e c ei v e s h a m pr o c e d ur e b ut i n c orr e ctl y 
tr e at e d wit h N usi n ers e n will b e c o u nt e d i n t h e I SI S 3 9 6 4 4 3 gr o u p fr o m t h e first d os e of N usi n ers e n 
r e c ei v e d.  

T h e Effi c a c y s et at e a c h visit will b e d efi n e d as t h e s u bs et of s u bj e cts i n t h e S af et y s et w h o h as 
h a d  t h e  o p p ort u nit y  t o  b e  ass ess e d  at  t h at  visit  ( a ct u al  visit  f or  P art  2  or  wi n d o w e d  visit  f or  
i nt e gr at e d a n al ysis s e e s e cti o n 4. 1)  

T h e P K p o p ul ati o n will i n cl u d e all s u bj e cts w h o ar e r a n d o mi z e d a n d h a v e at l e ast 1 e v al u a bl e p ost 
d os e or p ost s h a m- pr o c e d ur e P K s a m pl e.  

T h e i m m u n o g e ni cit y p o p ul ati o n wi ll i n cl u d e all s u bj e cts w h o ar e r a n d o mi z e d a n d h a v e at l e ast 1 
e v al u a bl e p ost d os e or p ost s h a m- pr o c e d ur e i m m u n o g e ni cit y d at a. 

F or all ti m e-t o- e v e nt e n d p oi nts, ( e. g., ti m e t o d e at h or p er m a n e nt v e ntil ati o n), t h e d at e of first 
d os e/s h a m a d mi nistr ati o n will b e us e d as t h e r ef e r e n c e ti m e p oi nt. If t h e d at e of first d os e/s h a m 
pr o c e d ur e is i n c o m pl et e, t h e d at e of r a n d o mi z ati o n will b e us e d . 

S u m m ar y st atisti cs will b e pr es e nt e d t hr o u g h o ut.  F or c o nti n u o us e n d p oi nts, s u m m ar y st atisti cs 
will g e n er all y i n cl u d e n u m b er of s u bj e cts wit h d a t a, m e a n, st a n d ar d d e vi ati o n, m e di a n, mi ni m u m 
a n d m a xi m u m. T h e m e a n c h a n g es fr o m b as eli n e w ill b e esti m at e d wit h 9 5 % c o nfi d e n c e i nt er v als. 
F or c at e g ori c al e n d p oi nts, s u m m ar y st atisti cs w ill g e n er all y i n cl u d e: n u mb er of s u bj e cts d os e d, 
n u m b er of s u bj e cts wit h d at a, a n d t h e p er c e nt a g e of t h os e wit h d at a i n e a c h c at e g or y. Fr e q u e n c y 
distri b uti o ns will b e pr es e nt e d as a p pr o pri at e. 

T h e st atisti c al s oft w ar e, S A S ® v ersi o n 9. 4 or a b o v e , will b e us e d f or all s u m m ari es a n d st atisti c al 
a n al ys es.  

F or P art 2, a li mit e d n u m b er of s u m m ari es will b e pr o d u c e d. T h e a p pr o a c h will b e t o pr es er v e t h e 
P art 1 st u d y gr o u pi n gs as f oll o ws f o r S af et y a n d Effi c a c y p o p ul ati o n: 

  Pr e vi o us c o ntr ol. 

  Pr e vi o us I SI S 3 9 6 4 4 3. 

  T ot al ( pr e vi o us c o ntr ol a n d pr e vi o us I SI S 3 9 6 4 4 3).  
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F or t h e i nt e gr at e d a n al ys es, t h e S af et y dis pl a ys will b e gr o u p e d as f oll o ws: 

  Pr e vi o us c o ntr ol, P art 1, fr o m t h ei r first s h a m pr o c e d ur e i n P art 1.  

  Pr e vi o us c o ntr ol, P art 2, fr o m t h ei r first I SI S 3 9 6 4 4 3 d os e i n P art 2.  

  Pr e vi o us I SI S 3 9 6 4 4 3, P art 1 a n d 2, fr o m t h eir first I SI S 3 9 6 4 4 3 d os e i n P art 1.  

  T ot al ( Pr e vi o us c o ntr ol P art 2 a n d pr e vi o us I SI S 3 9 6 4 4 3 P art 1 a n d 2) 

F or t h e i nt e gr at e d a n al ys es, t h e Effi c a c y dis pl a ys will b e gr o u p e d as f oll o ws: 

  Pr e vi o us c o ntr ol, P art 1, fr o m t h ei r first s h a m pr o c e d ur e i n P art 1.  

  Pr e vi o us c o ntr ol, P art 2, fr o m t h ei r first I SI S 3 9 6 4 4 3 d os e i n P art 2.  

  Pr e vi o us c o ntr ol, P art 1 a n d 2, fr o m t h eir first s h a m pr o c e d ur e i n P art 1. 

  Pr e vi o us I SI S 3 9 6 4 4 3, P art 1 a n d 2, fr o m t h eir first I SI S 3 9 6 4 4 3 d os e i n P art 1.  

3  St u d y S u bj e cts 

3. 1  S u bj e ct A c c o u nt a bilit y 

T h e n u m b er of s u bj e cts w h o w er e r a n d o mi z e d, s plit b y  str atifi c ati o n f a ct or ( a g e of s y m pt o m o ns et: 
< 6 a n d > = 6 m o nt hs), w h o w er e d os e d, w h o c o m pl et e d P art 1 b ut n ot i n P art 2, w h o c o m pl et e d P art 
2,  w h o  dis c o nti n u e d  tr e at m e nt  al o n g  wit h  t h e  r e as o ns  wit h dr a w i n g  fr o m  t h e  st u d y,  will  b e  
pr es e nt e d. 

Listi n gs  of  t h os e  s u bj e cts  w h o  wit h dr e w  fr o m  t h e  st u d y  a n d  t h e  r e as o ns  f or  
dis c o nti n u ati o n/ wit h dr a w al will b e pr es e nt e d. S u bj e cts w h o di e d d uri n g t h e st u d y will b e list e d 
s e p ar at el y. 

3. 2  D e m o g r a p h y a n d B as eli n e Dis e as e C h a r a ct e risti cs 

B as eli n e d at a ( d e m o gr a p h y, birt h c h ar a ct eristi cs a n d S M N hist or y, m e di c a l hist or y a n d b as eli n e 
c h ar a ct eristi cs) will b e s u m m ari z e d. M e di c al hist or y w as c oll e ct e d o nl y at s cr e e ni n g of P art 1. 

D e m o gr a p h y i n cl u d es a g e at P art 1 first d os e ( < = 7, > 7 < = 1 8, > 1 8 m o nt hs t o 2 y e ars, > = 2 t o < 3 
y e ars,  > = 3  t o  < 4  y e ars,  > = 4  t o  5  y e ars,  a n d  > 5  y e ars)  a n d  a g e  at  P art  2  first  d os e  (si mil ar  
c at e g ori es), s e x, et h ni cit y, a n d r a c e. S M A hist or y will i n cl u d e a ge at S M A o ns et ( m o nt hs), a g e at 
S M A di a g n osis ( m o nt hs), a n d dis e as e d ur ati o n.  
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B a s eli n e di s e as e c h ar a ct eristi cs will i n cl u d e HI N E m ot or mil est o n es a n d gr o wt h p ar a m et ers – 
t h es e ass ess m e nts ar e f urt h er d es cri b e d i n S e cti o n 4 .  

B as eli n e  will  g e n er all y  b e  d efi n e d  as  t h e  cl os est  m e as ur e m e nt  b ef or e  t h e  first  d os e/s h a m  
pr o c e d ur e. F or P art 2, t h e b as eli n e c o ul d b e t h e pr e d os e ass ess m e nt of D a y 1, or t h e l ast ass ess m e nt 
i n P art 1, d e p e n di n g o n t h e a ct u al s c h e d ul e of e v e nts i n P art 2 s e e s e cti o n 1. 4. 

D e m o gr a p hi c a n d b as eli n e dis e as e c h ar a ct eri sti cs will b e pr es e nt e d f or t h e S af et y s et as w ell as 
b ot h r e p e at e d b y a g e of S M A o ns et ( < 6 m o nt hs, > = 6 m o nt hs). 

3. 3  E xt e nt of E x p os u r e 

T h e n u m b er of d os es a n d or/ s h a m pr o c e d ur es will  b e s u m m ari z e d usi n g fr e q u e n c y distri b uti o ns. 
T h e a m o u nt of N usi n ers e n r e c ei v e d will b e  s u m m ari z e d usi n g s u m m ar y st atisti cs.  

O v er all ti m e o n st u d y will b e d efi n e d as t h e t ot al n u m b er of d a ys a s u bj e ct is k n o w n t o b e f oll o w e d 
o n st u d y a n d will b e c al c ul at e d as f oll o ws: 

O v er all ti m e o n st u d y = ( L ast d at e o n st u d y) – ( D at e of  first d os e or first s h a m pr o c e d ur e) + 1. 

T h e l ast d at e o n st u d y is d efi n e d as  t h e d at e of t h e l at est visit or e v al u ati o n or t el e p h o n e c o nt a ct, 
or ti m e of d e at h fr o m all a v ail a bl e d at a f or a gi v e n s u bj e ct.  

Gi v e n t h e l o n g h alf-lif e of  N usi n ers e n, s u bj e cts ar e c o nsi d er e d t o b e e x p os e d t o st u d y dr u g fr o m 
t h e ti m e t h e first d os e w as a d mi nist er e d t o t h e l ast d a y of f oll o w- u p. Ess e nti all y, e x p os ur e is 
e q ui v al e nt t o ti m e o n st u d y.  

T h e d osi n g a n d ti m e o n st u d y will b e s u m m ari z e d o nl y f or P art 2 a n d i nt e gr at e d d at a. 

3. 4  C o n c o mit a nt t h e r a p y 

A c o n c o mit a nt t h er a p y is a n y dr u g or s u bst a n c e a d mi nist er e d b e t w e e n S cr e e ni n g a n d or E n d of 
st u d y E v al u ati o n.  

T hr o u g h o ut t h e st u d y, I n v esti g at ors or d esi g n at e d  li c e ns e d p h ysi ci a ns i nv ol v e d i n t h e st u d y m a y 
pr es cri b e c o n c o mit a nt m e di c ati o ns or tr e at m e nts d e e m e d n e c ess ar y f or tr e at m e nt of A Es or t o 
pr o vi d e  a d e q u at e  s u p p orti v e  c ar e.  S u bj e cts  ar e  pr o hi bit e d  fr o m  r e c ei vi n g  ot h er  e x p eri m e nt al  
a g e nts, i n cl u di n g g e n e t h er a p y, d uri n g t h e st u d y. T his i n cl u d es m ar k et e d a g e nts at e x p eri m e nt al 
d os es t h at ar e b ei n g t est e d f or t h e tr e at m e nt of S M A ( e. g., al b ut er ol/ s al b ut a m ol, ril u z ol e, c ar niti n e, 
s o di u m p h e n yl b ut yr at e, v al pr o at e, h y dr o x y ur e a). A ll c o n c o mit a nt m e di c ati o ns will b e c o d e d usi n g 
t h e W orl d H e alt h Or g a ni z ati o n dr u g di cti o n ar y ( W H O Dr u g). 

A c o n c o mit a nt pr o c e d ur e is a n y t h er a p e uti c i nt er v e nti o n ( e. g., s ur g er y/ bi o ps y, p h ysi c al t h er a p y) 
or di a g n osti c ass ess m e nt ( e. g., bl o o d g as m e as ur e m e nt, b a ct eri al c ult ur es) p erf or m e d b et w e e n t h e 
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ti m e t h e s u bj e ct is e nr oll e d i n t h e st u d y a n d E n d of P art 2. T h es e will b e c oll e ct e d o n t h e a n cill ar y 
pr o c e d ur e p a g e of t h e e C R F a n d will b e c o d e d usi n g M e d D R A. 

F or t h e p ur p os es of a n al ysis, a c o n c o mit a nt t h er a p y (i n cl u di n g m e di c ati o n or pr o c e d ur e) is d efi n e d 
as a n y t h er a p y t h at w as t a k e n or a d mi nist er e d o n or aft er t h e first i nj e cti o n of N usi n ers e n or s h a m 
pr o c e d ur e. F or s u bj e cts r e c ei vi n g t h e s h a m pr o c e d ur e i n P art 1 w h o s u bs e q u e ntl y r oll o v er o nt o 
N usi n ers e n i n P art 2, a n a d diti o n al d efi niti o n will  b e a p pli e d a n d t h er a pi es will b e c o nsi d er e d t o 
b e c o n c o mit a nt m e di c ati o n if t h e y w er e t a k e n o n or  aft er t h e first d os e of N usi n ers e n i n P art 2. 
T his d efi niti o n i n cl u d es t h er a pi es t h at w er e st art e d pri or t o t h e i niti ati o n of i nj e cti o n of N usi n ers e n 
or s h a m pr o c e d ur e if t h eir us e c o nti n u e d o n or aft e r t h e first i nj e cti o n of N usi n ers e n. I n or d er t o 
d efi n e c o n c o mit a nt t h er a pi es wit h mi ssi n g st art or st o p d at es, t h e f oll o wi n g a d diti o n al crit eri a will 
b e us e d: 

 

  if b ot h t h e st art a n d st o p d at es of a p arti c ular t h er a p y w er e mi ssi n g, t h at t h er a p y is 
c o nsi d er e d c o n c o mit a nt; 

  if t h e st art d at e of a t h er a p y w as mi ssi n g a n d t h e st o p d at e of t h at t h er a p y f ell o n or aft er 
t h e d at e of d osi n g, t h at t h era p y is c o nsi d er e d c o n c o mit a nt; 

  if t h e st art d at e of a t h er a p y w as pri or t o t h e d at e of d osi n g a n d t h e st o p d at e of t h at 
t h er a p y w as mi ssi n g a n d t h e t h er a p y w as list e d as c o nti n ui n g, t h at t h er a p y is c o nsi d er e d 
c o n c o mit a nt;  

  if t h e st art d at e of a t h er a p y w as pri or t o t h e d at e of d osi n g a n d t h e st o p d at e of t h at 
t h er a p y w as mi ssi n g a n d t h e t h er a p y w as list e d as n ot  c o nti n ui n g, t h at t h er a p y is 
c o nsi d er e d c o n c o mit a nt, or 

  if t h e st art or st o p d at e of a t h er a p y is p arti al, it will b e c o nsi d er e d c o n c o mit a nt w h er e it is 
n ot p ossi bl e t o r ul e o ut t h at it w as n ot t a k e n c o n c o mit a ntl y. 

T h e n u m b er a n d p er c e nt a g e of s u bj e cts w h o w er e t a ki n g e a c h t y p e of c o n c o mit a nt m e di c ati o n at 
b as eli n e a n d d uri n g t h e st u d y will b e pr es e nt e d. T h e n u m b er a n d p er c e nt a g e of s u bj e cts t a ki n g 
e a c h t y p e of a n cill ar y pr o c e d ur e will b e pr es e nt e d b y pr ef err e d t er m.   

3. 5  P r ot o c ol d e vi ati o ns 

Pr ot o c ol d e vi ati o ns i d e ntifi e d d uri n g sit e m o nit ori n g will b e c a pt ur e d i n a pr ot o c ol d e vi ati o n l o g 
a n d c at e g ori z e d as m aj or or mi n or d e vi ati o ns. T h es e d e vi ati o ns will b e list e d. M aj or pr ot o c ol 
d e vi ati o ns will b e s u m m ari z e d f or o nl y P art 2 as p art of t his S A P.  
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4  Effi c a c y d at a ( e x pl o r at o r y)  

4. 1  Visit Wi n d o wi n g  

P art 2 a n al ysis  

P art 2 will t er mi n at e e arl y a n d t h e e n d of st u d y vi sit will o c c ur at diff er e nt ti m e p oi nts, f or t his 
r e as o n t h e e n d of st u d y visit will b e r e-l a b el e d a n d wi n d o w e d as f oll o w: 

  If t h e a ct u al st u d y d a y f alls wit hi n +/- 7 d a ys of a n y of P art 2 D a y x x visit, t h e e n d of 
st u d y visit will b e r e-l a b ell e d as t h e c orr es p o n di n g s c h e d ul e d visit. 

  Ot h er wis e, t h e e n d of st u d y visit will b e  r e-l a b ell e d as a n u ns c h e d ul e d visit. 
 

I nt e gr at e d a n al ysis  

T h e  HI N E  m ot or  mil est o n es,  gr o wt h  p ar a m et ers  a n d  C GI,  l a b or at or y  d at a,  C S F  a n d  Pl as m a  
c o n c e ntr ati o ns i nt e gr at e d a n al ys es will b e wi n d o w e d as f oll o ws: 

 
St u d y d a ys < = 1 will b e l a b ell e d B as eli n e  

  St u d y d a ys > 1 t o < = 2 2 will b e l a b ell e d D a y 1 5 

  St u d y d a ys > 2 2 t o < = 4 7 will b e l a b ell e d D a y 2 9 

  St u d y d a ys > 4 7 t o < = 1 2 3 will b e l a b ell e d D a y 6 4 

  St u d y d a ys > 1 2 3 t o < = 2 4 2 will b e l a b ell e d D a y 1 8 3 

  St u d y d a ys > 2 4 2 t o < = 3 6 2 will b e l a b ell e d D a y 3 0 2 

  St u d y d a ys > 3 6 2 t o < = 4 8 2 will b e l a b ell e d D a y 4 2 2 

  St u d y d a ys > 4 8 2 t o < = 6 0 0 will b e l a b ell e d D a y 5 4 0 

  St u d y d a ys > 6 0 0 t o < = 7 1 9 will b e l a b ell e d D a y 6 5 9 

  St u d y d a ys > 7 1 9 t o < = 8 3 8 will b e l a b ell e d D a y 7 7 8 

   St u d y d a ys > 8 3 8 t o < = 9 5 8 will b e l a b ell e d D a y 8 9 8 

   St u d y d a ys > 9 5 8 t o < = 1 0 7 8 will b e l a b ell e d D a y 1 0 1 8 

  St u d y d a ys > 1 0 7 8 t o < = 1 1 9 8 will b e l a b ell e d D a y 1 1 3 8 
 

If m ulti pl e r es ults ar e all o c at e d i nt o t h e s a m e wi n d o w t h e n t h e cl os est n o n- mi ssi n g r es ult t o t h e 
t ar g et d at e will b e c h os e n. 

I n  or d er  t o  a c c o u nt  f or  t h e  d e n o mi n at or  a cr oss  t h e  a n al ysis  visits,  a n  Effi c a c y  s et  f or  e a c h  
wi n d o w e d a n al ysis visit ( D a y  X) will b e d efi n e d as: a s u bs et of s u bj e cts i n t h e S af et y s et w h o h a v e 
t h e o p p ort u nit y t o b e ass ess e d at t h e D a y X visit, w h er e t h e l o w er b o u n d f or t h e wi n d o w e d a n al ysi s 
visit ar e d e n ot e d: L = l o w er. S p e cifi c all y, it will i n cl u d e all s u bj e cts wit h a ti m e diff er e n c e of at 
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l e a st  L  d a ys b et w e e n t h e d at e of first d os e a n d t h e e n d of P art 2. A s u bj e ct w h o h as di e d or 
wit h dr a w n will b e i n cl u d e d pr o vi d e d t h at t h er e is a diff er e n c e of at l e ast L d a ys b et w e e n t h e d at e 
of first d os e a n d t h e e n d of P art 2. I n a sit u a ti o n w h er e t h e s u bj e ct w as k n o w n t o h a v e wit h dr a w n 
fr o m t h e st u d y at a d at e wit hi n t h e wi n d o w d u e t o r olli n g o v er t o c o m m er cial dr u g t h e n t h e y will 
b e e x cl u d e d fr o m t h e c orr es p o n di n g Effi c a c y s et a n d s u bs e q u e nt a n al ysis visit Effi c a c y s ets.   

A n e v al u a bl e s et will b e d efi n e d f or e a c h a n al ysis visit as t h e s u bs et of s u bj e cts i n t h e Effi c a c y s et 
at t h e a n al ysis visit w h o m e et t h e f oll o wi n g crit eri a:  

  V al u e assi g n e d fr o m t h e wi n d o wi n g  

  S u bj e ct w h o di e d or di s c o nti n u e d fr o m t h e st u d y – n o i m p ut ati o n of effi c a c y d at a will b e 
p erf or m e d f or s u c h s u bj e cts a n d t h e y  will b e c o nsi d er e d n o n-r es p o n d ers. 

  N o v al u e assi g n e d fr o m wi n d o wi n g, b ut o n g oi n g i n st u d y wit h a s u bs e q u e nt ass ess m e nt 
assi g n e d t o a l at er a n al ysis visit. I n t his si t u ati o n, a v al u e will b e i m p ut e d as t h e v al u e 
fr o m t h e a n al ysis vi sit pri or t o t h e mi ssi n g visit. 

 
A c o u pl e of c o nsi d er ati o n as p art of t his fi n al crit eri o n ar e as f oll o ws: 
 

  I n a sit u ati o n w h er e a s u bj e ct d o es n ot h a v e a wi n d o w e d v al u e at a n al ysis visit X a n d is 
k n o w n t o dis c o nti n u e at t h e n e xt visit, X + 1,  wit h o ut a n effi c a c y ass ess m e nt, t h e s u bj e ct 
w o ul d n ot b e i n cl u d e d wit hi n t h e d e n o mi n at or  f or t h e r es p o n d er a n al ysis at visit X, b ut 
t h e y w o ul d b e i n cl u d e d as a n o n-r es p o n d er at visit X + 1. 

  I n a sit u ati o n w h er e a s u bj e ct d o es n ot h a v e a wi n d o w e d v al u e at a n al ysis visit X a n d is 
k n o w n  t o  dis c o nti n u e  at  t h e  n e xt  visit,  X + 1,  wit h  a n  effi c a c y  ass ess m e nt  pri or  t o  t h e  
dis c o nti n u ati o n, t h e s u bj e ct w o ul d b e i n cl u d e d wit hi n t h e d e n o mi n at or f or t h e r es p o n d er 
a n al ysis at visit X a n d t h e l ast o bs er v e d v al u e will b e utili z e d, a n d t h e n t h e y w o ul d b e 
i n cl u d e d as a n o n-r es p o n d er at visit X + 1. 
 

4. 2  V e ntil ati o n d at a 

V e ntil at or  us e  d uri n g  t h e  st u d y  will  b e  tr a c k e d  at  st u d y  visits,  wit h  d et ails  c oll e ct e d  usi n g  a  
v e ntil ati o n di ar y or ot h er a v ail a bl e s o ur c es. C ar e gi v ers will i niti at e c oll e cti n g v e ntil ati o n di ar y 
d at a f or all s u bj e cts. N ot e, o n c e t h e first e ntr y of  v e ntil ati o n us e h as b e e n r e c or d e d o n t h e di ar y, 
t h e n t h e di ar y will t h e n n e e d t o b e c o m pl et e d u ntil t h e e n d of t h e st u d y. If t h e d ail y n u m b er of 
h o urs of v e ntil ati o n a n d t h e t y p e is  t h e s a m e f or c o ns e c uti v e d a ys, t h e n t h e first a n d l ast d a y d at e 
will b e c a pt ur e d, t o g et h er wit h t h e d ail y h o urs a n d t y p e of v e ntil ati o n – in v asi v e/ n o n-i n v asi v e (f or 
pr o p h yl a xis or tr e at m e nt). F or d a ys o n w hi c h v e ntil at or us e w as n ot r e c o r d e d, t h e n u m b er of h o urs 
of us e will b e i m p ut e d usi n g t h e gr e at er of t h e d ail y v al u es a m o n g t h e d a ys t h at fl a n k t h e mi ssi n g 
d a y(s).  
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4. 2. 1  C h a n g e i n V e ntil at o r us e 

I n t h e st atisti c al a n al ysis of P art 1, f or e a c h s u bj e ct t h e m e a n n u m b er of h o urs of v e ntil at or w as 
c al c ul at e d a m o n gst t h e p eri o ds. T h es e p eri o ds w er e cr e at e d fr o m t h e first d os e of N u si n ers e n or 
s h a m pr o c e d ur e t o t h e n o mi n al visit.( e x a m pl e D a y 1: > fr o m D a y 1 t o D a y 1 5 visit; D a y 1 5: fr o m 
D a y 1 5 i n cl usi v e t o D a y 2 9 visit). I n P art 2 f or e a c h s u bj e ct t h e m e a n n u m b er of h o urs will b e 
c al c ul at e d f or a m o nt hl y i nt er v al ( 3 0 d a ys) st arti n g fr o m t h e first d os e of N usi n ers e n or s h a m 
pr o c e d ur e. T h e i nt er v als will b e: m o nt h 1 fr o m D a y 1 i n cl usi v e t o D a y 3 0, M o nt h 2 fr o m S a y 3 0 
i n cl usi v e t o D a y 6 0, a n d s o o n.  

T h e c h a n g e fr o m b as eli n e o v er ti m e will b e pr es e nt e d a n d a pl ot of b ot h t ot al a n d c h a n g e fr o m 
b as eli n e will b e pr es e nt e d. 

F or e a c h s u bj e ct, t h e t ot al n u m b er of h o urs of v e n til ati o n s u p p ort r e q uir e d d uri n g t h e st u d y will b e 
c al c ul at e d a n d pr or at e d a c c or di n g t o n u m b er of d a ys  o n st u d y. T h e p er c e nt a g e of ti m e o n v e ntil at or 
s u p p ort  i n  t ot al  a n d  b y  t y p e  eit h er  i n v asi v e  pr o p h yl a cti c,  i n v asi v e  tr e at m e nt,  or  n o n-i n v asi v e  
pr o p h yl a cti c a n d n ot i n v asi v e tr e a t m e nt will b e pr es e nt e d.  

T h e diff er e nt r es pir at or y ai ds/t h er a pi es us e d will b e list e d  

4. 2. 2  Ti m e t o D e at h o r P e r m a n e nt V e ntil ati o n 

P er m a n e nt v e ntil ati o n is d efi n e d as tr a c h e ost o m y or ≥ 1 6 h o urs of v e ntil at or y s u p p ort p er d a y  
c o nti n u o usl y f or > 2 1 d a ys i n t h e a bs e n c e of a n a c ut e r e v ersi bl e e v e nt. T his e n d p oi nt w as n ot pr e-
s p e cifi e d i n t h e pr ot o c ol. 

Ti m e t o p er m a n e nt v e ntil ati o n a n d a c ut e r e v ersi bl e  e v e nts will b e d et er mi n e d b y m e di c al r e vi e w. 
F or all ti m e-t o- e v e nt e n d p oi nts ( e. g., ti m e t o d e at h or p er m a n e nt v e ntil ati o n), t h e d at e of first 
d os e/s h a m a d mi nistr ati o n will b e us e d as t h e r ef e r e n c e ti m e p oi nt. If t h e d at e of first d os e/s h a m 
pr o c e d ur e is i n c o m pl et e, t h e d at e of r a n d o mi z ati o n will b e us e d. O nl y e v e nts t h at w er e a dj u di c at e d 
will b e i n cl u d e d i n t h e a n al ysis. S u bj e cts w h o d o n ot m e et t h e e n d p oi nt d efi niti o n will b e c e ns or e d 
at t h e l ast o c c asi o n t h e s u bj e ct w a s s e e n ( eit h er i n- p ers o n vi sit or b y t el e p h o n e c o nt a ct ), irr e s p e cti v e 
of  w h et h er  t h e  s u bj e ct  h as  c o m pl et e d  a  f ull  c o ur s e  of  tr e at m e nt  a n d  w h et h er  t h e  s u bj e ct  h as  
c o m pl et e d t h e st u d y or wit h dr a w n pr e m at ur el y. H o w e v er, i n t h e e v e nt t h at a s u bj e ct h as b e g u n a 
v e ntil ati o n di ar y, t h e l at est e ntr y i n t h e di ar y will b e us e d as t h e d at e of c e ns ori n g. Of n ot e, o n c e a 
v e ntil ati o n di ar y h as b e e n st art e d, t h e di ar y will t h e n n e e d t o b e c o m pl et e d e v er y d a y u ntil t h e e n d 
of t h e st u d y. 

T h e m e di a n ti m es t o d e at h or p er m a n e nt v e ntil ati o n a n d ass o ci at e d 9 5 % c o nfi d e n c e li mits will b e 
esti m at e d usi n g t h e K a pl a n- M ei er m et h o d. T h e pr o p orti o n of s u bj e cts w h o m e et s u c h a n e v e nt 
will b e esti m at e d fr o m t h e K a pl a n- M ei er c ur v e. 
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4. 2. 3  S u r vi v al 

S ur vi v al r at es o v er ti m e will b e esti m at e d fr o m t h e K a pl a n- M ei er c ur v e f or ti m e t o d e at h b as e d 
o n t h e S af et y s et. 

4. 3  G r o wt h p a r a m et e rs 

Gr o wt h p ar a m et ers c o m pris e l e n gt h f or a g e, w ei g ht  f or a g e, w ei g ht f or l e n gt h, h e a d cir c u mf er e n c e 
f or a g e, c h est cir c u mf er e n c e, h e a d t o c h est cir cu mf er e n c e r ati o, a n d ar m cir c u mf er e n c e ar e t o b e 
ass ess e d t hr o u g h t h e st u d y. 
  
T h e W H O c hil d gr o wt h st a n d ar ds ( W H O C hil d Gr o w t h St a n d ar ds, 2 0 0 6) will b e us e d t o d et er mi n e 
t h e p er c e ntil es f or e a c h p ar a m et er. T h e W H O pr o vi d es a S A S m a cr o ( S A S i gr o w u p p a c k a g e) w hi c h 
c a n  b e  d o w nl o a d e d  fr o m  a  w e bsit e  [ W H O  A nt hr o ]  a n d  t his  will  b e  utili z e d  t o  c al c ul at e  t h e  
p er c e ntil es f or e a c h c hil d. 

T h e c h a n g e fr o m b as eli n e t o e a c h wi n d o w e d a n al ysis visit will b e  s u m m ari z e d usi n g d es cri pti v e 
st atisti cs f or t h e f oll o wi n g gr o wt h p ar a m et ers: w e i g ht f or a g e, w ei g ht f or l e n gt h/ h ei g ht, h e a d 
cir c u mf er e n c e, c h est cir c u mf er e n c e, h e a d  t o c h est cir c u mf er e n c e r ati o n a n d ar m 
cir c u mf er e n c e. Pr es e nt ati o ns will b e m a d e f or all gr o u ps. 
 
T w o a d diti o n al a n al ys es will b e p erf or m e d e x a mi ni n g t h e c h a n g e b et w e e n W H O p er c e ntil e s 
( S pr o ul e 2 0 1 2). I n t h e first a n al ysis, s u bj e cts wit h w ei g ht b el o w t h e 5t h p er c e ntil e b as e d o n 
W H O gr o wt h c h arts, i n t h e s e c o n d, s u bj e cts wit h d e cr e as e d gr o wt h v el o cit y r es ulti n g i n f alli n g 
m or e t h a n m aj or p er c e ntil es ( 3 r d, 5t h, 1 0t h, 2 5t h, 5 0t h, 7 5t h, 9 0t h, 9 5t h, 9 7t h) o v er a 6- m o nt h 
p eri o d will b e us e d. B ot h a n al ys es will b e pr es e nt e d b y wi n d o w e d a n al ysis vi sit b y i n d e x 
tr e at m e nt gr o u p a n d o v er all. 
 
Gr o wt h p ar a m et ers will als o b e s u m m ari z e d b y a g e of S M A o ns et ( < = 6 m o nt hs, > 6 m o nt hs). 

Missi n g v al u es 

N o i m p ut ati o n will b e p erf or m e d f or mi ssi n g d at a. 

 

4. 4  N u m b e r of H os pit ali z ati o ns  

T h e n u m b er a n d r e as o n f or h os pit ali z ati o ns  p er s u bj e ct will b e s u m m ari z e d.  
 

4. 5  M ot o r mil est o n es 

M ot or mil est o n es ass ess m e nts ar e m a d e usi n g HI N E, S e cti o n 2 a n d W H O m ot or mil est o n es ( aft er 
V 4 of t h e pr ot o c ol). E a c h ass ess m e nt is  d es cri b e d i n f urt h er d et ail b el o w.  
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4. 5. 1  H I N E m ot o r mil est o n es 

HI N E S e cti o n 2 c o m pris es ei g ht t ests f or m ot or mil e st o n es: h e a d c o ntr ol, s itti n g, v ol u nt ar y gr as p, 
a bilit y t o ki c k i n s u pi n e p ositi o n, r o lli n g, cr a wli n g, st a n di n g, a n d w al ki n g. 

T h er e ar e 2 6 p ossi bl e m ot or mil est o n es t h at c a n b e a c hi e v e d usi n g t his s c h e m a ( pr es e nt e d b el o w). 
A s u bj e ct w h os e r es ults all a p p e ar i n t h e first c ol u m n ( u n a bl e t o m ai nt ai n h e a d u pri g ht, c a n n ot sit, 
n o gr as p, et c.) h as n ot a c hi e v e d a n y m ot or mil est o n e. A s u bj e ct w h os e r es ults all a p p e ar i n t h e 
s e c o n d c ol u m n ( h e a d w o b bl es, sits wit h s u p p ort at hi ps, us es t h e w h ol e h a n d f or a v ol u nt ar y gr as p, 
et c.) h as a c hi e v e d 8 m ot or mil est o n e s. A s u bj e ct w h os e r es ults all a p p e ar i n t h e t hir d c ol u m n ( h e a d 
m ai nt ai n e d u pri g ht all t h e ti m e, pr o ps w h e n sitti n g, i n d e x fi n g er a n d t h u m b b ut i m m at ur e gr as p, 
et c.) h as a c hi e v e d 1 6 m ot or mil est o n es. 

Att ai n m e nt of m ot or mil est o n es ass ess e d b y S e cti o n 2 of t h e H a m m ers mit h  I nf a nt N e ur ol o gi c al 
E x a mi n ati o n ( HI N E) 

F or t h e i nt e gr at e d a n al ysis, t h e HI N E m ot or mil est o n es a n al ys es will b e pr es e nt e d b y wi n d o w e d 
a n al ysis visits (s e e s e cti o n 4. 1).  
 
T h e d efi niti o n of a m ot or mil est o n e r es p o n d er is  b as e d u p o n t h e m ot or mil est o n es c at e g ori es i n 
S e cti o n 2 of t h e HI N E, wit h t h e e x cl usi o n of v ol u nt ar y gr as p as f oll o ws: 

  S u bj e ct d e m o nstr at es at l e ast a 2- p oi nt i n cr e as e i n t h e c at e g or y of a bilit y t o ki c k or 
i n cr e as e t o t h e m a xi m al s c or e o n t h at c at e g ory (t o u c hi n g t o es), or a 1 – p oi nt i n cr e as e i n 
t h e m ot or mil est o n es c at e g or y of h e a d c o ntr ol, r olli n g, sitti n g, cr a wli n g, st a n di n g, or 
w al ki n g A N D 

  A m o n g t h e m ot or mil est o n e c at e g ori es, wit h t h e e x cl usi o n of v ol u nt ar y gr as p, t h er e ar e 
m or e  c at e g ori es  w h er e  t h er e  is  i m pr o v e m e nt,  as  d efi n e d  i n  (i)  b e l o w,  t h a n  t h er e  ar e  
c at e g ori es w h er e t h er e is w ors e ni n g ( as d efi n e d b el o w).  

  S u bj e cts w h o di e or wit h dr a w fr o m t h e st u d y o n  or pri or t o t h e visit will b e c o u nt e d as 
n o n-r es p o n d ers a n d will b e i n cl u d e d i n t h e d e n o mi n at or 

I m pr o v e m e nt i n m ot or mil est o n es is d efi n e d as a 2- p oi nt i n cr e as e i n t h e t ot al m ot or mil est o n es 
s c or e, w h er e v ol u nt ar y gr as p is e x cl u d e d. F or e x a m pl e, (i) a 1- p oi nt i n cr e as e i n h e a d c o ntr ol 
a n d a 1- p oi nt i n cr e as e i n r olli n g is c o nsi d er e d a r es p o ns e, (ii) a 2- p oi nt i n cr e as e i n r olli n g is 
c o nsi d er e d a r es p o ns e, (iii) a 2- p oi nt i n cr e as e i n  r olli n g wit h a 1- p oi nt d e cr e as e i n h e a d c o ntr ol 
is c o nsi d er e d a n o n-r es p o ns e. W ors e ni n g is d efi n ed as at l e ast a 2- p oi nt d e cr e as e or a d e cr e as e 
t o t h e l o w est p ossi bl e s c or e of n o ki c ki n g. F or t h e ot h er 6 c at e g ori es, w ors e ni n g is d efi n e d as 
at l e ast 1- p oi nt d e cr e as e. 

T o  ill ustr at e  t his  r es p o n d er  d efi niti o n,  e x a m pl es  ar e  pr o vi d e d  b el o w.  I n  t h es e  e x a m pl es,  it  is  
ass u m e d t h at t h er e ar e n o c h a n g es i n m ot or mil est o n e c at e g ori es ot h er t h a n t h os e st at e d. 



     

 

 

St u d y N u m b er:  2 3 2 S M 2 0 2  

St ati sti c al A n al y si s Pl a n

V er si o n N o.: FI N A L V 1. 0  

 

R el e as e d o n: 1 6 J ul y 2 0 1 8 P a g e 3 9 of 5 4 

 

  A s u bj e ct wit h a 2- p oi nt i n cr e as e of a bilit y t o ki c k, a 1- p oi nt i n cr e as e i n r olli n g, a n d a 
1- p oi nt d e cr e as e i n h e a d c o ntr ol is a r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of a bilit y t o ki c k fr o m “t o u c h es l e gs ” t o “t o u c h es t o es ” 
is a r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of h e a d c o ntr ol a n d a 1- p oi nt d e cr e as e r olli n g is a n o n-
r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of r olli n g a n d a 2- p oi nt d e cr e as e i n a bilit y t o ki c k is a 
n o n-r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of r olli n g a n d a 1- p oi nt d e cr e as e of a bilit y t o ki c k fr o m 
“ u p w ar d v erti c all y ” t o “ ki c ks h ori z o nt a l, l e gs d o n ot lift ” is a r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of r olli n g a n d a 1- p oi nt d e cr e as e of a bilit y t o ki c k fr o m 
“ ki c ks h ori z o nt al, l e gs d o n ot lift ” t o “ n o ki c ki n g ” is a n o n-r es p o n d er.  

  A s u bj e ct wit h a 2- p oi nt i n cr e as e of  v ol u nt ar y gr as p is a n o n-r es p o n d er.  

  A s u bj e ct wit h a 1- p oi nt i n cr e as e of r olli n g a n d a 2- p oi nt d e cr e as e of v ol u nt ar y gr as p is a 
r es p o n d er.  

 
T h e r es p o ns e will b e c o n d u ct e d o n d at a fr o m e a c h vi sit a n d wi n d o w e d visit s e p ar at el y f or P art 2 
a n d i nt e gr at e d a n al ysis r es p e cti v el y (s e e s e cti o n 4. 1 f or d et ails a b o ut t h e wi n d o wi n g).  
 

A d diti o n al pr es e nt ati o ns of HI N E m ot or mil est o n es  

   T h e a b o v e r es p o n d er a n al ysis will b e r e p e ate d f or t h e s u bj e cts t h at ar e r es p o n d er at 
l ast a v ail a bl e ass ess m e nt. F or t h os e s u bj e cts t h at ar e r esp o n d ers, t h e a n al ysis visits 
w h e n first r es p o n d o c c urr e d will b e als o dis pl a y e d. 

  T h e pr o p orti o n of s u bj e cts w h o h a v e  a c hi e v e d t h e f oll o w mil est o n es: 

  F ull h e a d c o ntr ol, 

  St a bl e sit or pi v ots, 

  St a n d u n ai d e d, 

  W al k i n d e p e n d e ntl y 
will b e pr es e nt e d b y visit a n d at t h e l ast a v ail a bl e ass ess m e nt (f or t h e i nt e gr at e d 
a n al ysis)  

  T h e pr o p orti o n of s u bj e cts w h o h a v e a c hi e v e d i n di vi d u al mil est o n es will b e pr es e nt e d 
b y visit.  

T h e s hift fr o m b as eli n e t o l ast a v ail a bl e a ss ess m e nt (f or t h e i nt e gr at e d a n al ysis).  

  T h e t ot al m ot or mil est o n es s c or e a c hi e v e d o v er ti m e will b e pr es e nt e d (f or P art 2 o nl y 
a n d t h e i nt e gr at e d a n al ysis) .                                                                                                                     
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  T h e c h a n g e fr o m b as eli n e o v er ti m e will b e pr es e nt e d a n d a pl ot of b ot h t ot al a n d 
c h a n g e fr o m b as eli n e will b e pr es e nt e d (f or P art 2 o nl y a n d t h e i nt e gr at e d a n al ysis) .                            
 

T h e a n al ysis of m ot or mil est o n es r es p o n d ers a n d s u m m ari es of t ot al m ot or mil est o n es s c or e will 
als o b e c o n d u ct e d b y a g e of S M A o n s et ( < = 6 m o nt hs, > 6 m o nt hs). 

 

 

Missi n g d at a  

P art 2 a n al ysis  

F or P art 2 HI N E m ot or mil est o n es, B as eli n e will b e  r etri e v e d fr o m P art 1 a n d it will b e t h e l ast 
ass ess m e nt i n P art 1.  

S o m e g e n er al r ul es f or t h e a p pr o a c h es t o i m p ut a ti o n of mi ssi n g d at a ar e d es cri b e d i n t h e f oll o wi n g 
s e cti o ns. 

1)  If  a  s u bj e ct  h as  a n y  mil est o n es  mi ssi n g  at  b as eli n e  t h e n  t h e  mi ssi n g  mil est o n e  will  b e  
i m p ut e d usi n g t h e m e di a n b as eli n e v al u e wit hi n t h e a g e of S M A o ns et ( < = 6 m o nt hs, > 6 
m o nt hs). f or t h e c orr es p o n d e nt mil est o n e l e v el 

2)  If a s u bj e ct h as a n y mi ssi n g mil est o n es at a n y vi sit t h at is n ot l ast visit, t h e n t h e mi ssi n g 
mil est o n e will b e i m p ut e d usi n g a li n e ar i nt er p ol ati o n at t h e mil est o n e l e v el f or a n y a ct u al 
s c h e d ul e d st u d y visits. 

3)  If a s u bj e ct h as a n y mi ssi n g mil est o n es at l ast vi sit, t h e n t h e mi ssi n g mil est o n e will b e 
i m p ut e d usi n g t h e l o w est o bs er v e d v al u e f or mil est o n e assi g n e d wit hi n t h e a g e of S M A 
o ns et ( < = 6 m o nt hs, > 6 m o nt hs) a n d gr o u p t o w hi c h t h e s u bj e ct b el o n gs at t h at visit ( e. g., if 
a pr e vi o us c o ntr ol s u bj e ct’s l ast  visit is D a y 1 2 0, t h e n t h e at l o w est o bs er v e d v al u e f or t h e 
pr e vi o us c o ntr ol gr o u p at D a y 1 2 0 is us e d f or t h e n o n- mi ssi n g v al u es f or t h e s p e cifi c m ot or 
mil est o n e). 
 

I nt e gr at e d a n al ysis  

F or t h e i nt e gr at e d a n al ysis, t h es e r ul es will b e a p pli e d:  

F or s u bj e cts r a n d o mi z e d t o N usi n ers e n i n P art 1 t h e n  P art 1 a n d P art 2 will b e c o nsi d er e d as a o n e 
p eri o d a n d a n y d at a a v ail a bl e will b e us e d f or a n y i m p ut ati o n. H o w e v er, f or s u bj e cts w h o w er e 
r a n d o mi z e d t o r e c ei v e S h a m i n P art 1 t h e n t h e t w o p eri o ds ( P art 1 a n d 2) will b e c o nsi d er e d 
s e p ar at el y a n d n o i m p ut ati o n will b e all o w e d i. e., n o i nt er p ol a ti o n b et w e e n t h e 2 p eri o ds.  
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T h e i m p ut ati o n of mi ssi n g d at a will f oll o w t h es e r ul es: 

1)  If  a  s u bj e ct  h as  a n y  mil est o n es  mi ssi n g  at  b as eli n e  t h e n  t h e  mi ssi n g  mil est o n e  will  b e  
i m p ut e d usi n g t h e m e di a n b as eli n e v al u e wit hi n t h e a g e of S M A o ns et ( < = 6 m o nt hs, > 6 
m o nt hs). f or t h e c orr es p o n d e nt mil est o n e l e v el 

2)  If a s u bj e ct h as a n y mi ssi n g mil est o n es at a n y ot h er visit t h at is n ot l ast vi sit t h e n t h e mi ssi n g 
mil est o n e will b e i m p ut e d usi n g a li n e ar i nt er p ol ati o n at t h e mil est o n e l e v el f or a n y a ct u al 
s c h e d ul e d st u d y visits (f or l ast visit, pl e as e s e e b ull et p oi nt 4). 

3)  P erf or m wi n d o wi n g s el e cti n g t h e cl os est n o n- mi ssi n g mil est o n e t o t h e t ar g et d at e  
4)  If a s u bj e ct h as a l e ast o n e mil est o n e o bs er v ed b ut s o m e mil est o n es ar e mi ssi n g, t h e n a n y 

mi ssi n g mil est o n es at t h e l ast vi sit will b e i m p ut e d usi n g t h e l o w est o bs er v e d v al u e f or t h at 
mil est o n e, assi g n e d wit hi n t h e a g e of S M A o ns et ( < = 6 m o nt hs, > 6 m o nt hs) t o w hi c h t h e 
s u bj e ct b el o n gs, at t h at wi n d o w e d a n al ysis visit. If o nl y a d at e  is a v ail a bl e a n d all of t h e 
mil est o n es ar e mi ssi n g, t h e n n o i m p ut ati o n will b e p erf or m e d. 

4. 5. 2  W H O m ot o r mil est o n es  

T h e W H O m ot or mil est o n es ar e a s et of si x mil est o n es i n m ot or d e v el o p m e nt, all of w hi c h 
w o ul d b e e x p e ct e d t o b e att ai n e d b y a g e 1 8 m o nt h s i n h e alt h y c hil dr e n. T h e i n di vi d u al 
mil est o n es ar e:  

• Sitti n g wit h o ut s u p p ort  

• St a n di n g wit h assist a n c e 

• H a n ds a n d k n e es cr a wli n g  

• W al ki n g wit h assi st a n c e  

• St a n di n g al o n e  

• W al ki n g al o n e  

T h e m ot or mil est o n es ar e ass ess e d at visits, aft er t h e V 4 pr ot o c ol a p pr o v al at sit es, usi n g t h e 
W H O m ot or mil est o n e crit eri a [ W H O M ulti c e n tr e Gr o wt h R ef er e n c e St u d y Gr o u p 2 0 0 6]. As 
p art of t h e ass ess m e nt, t h e e x a mi n er r e c or ds a n o v er all r ati n g of t h e s u bj e ct’s e m oti o n al st at e a n d 
t h e n f or e a c h mil est o n e o n e of t he f oll o wi n g f o ur cl assifi c ati o ns:  

• N o (i n a bilit y) – C hil d tri e d b ut f ail e d t o p erf or m t h e mil est o n e  

• N o (r ef us al) – C hil d r ef us e d t o p e rf or m d es pit e b ei n g c al m a n d al ert  

• Y es – C hil d w as a bl e t o p erf or m t h e mil est o n e  
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• U n a bl e t o t est – C o ul d n ot b e t est e d b e c a us e of irrit a bilit y, dro wsi n ess or si c k n ess.  

I n a n eff ort tr y a n d att a c h gr e at er pr e cisi o n t o t h e d at es of first a c hi e v e m e nt of 
mil est o n es, t h e c ar e gi v ers ar e r e c or di n g t h e first d at e t h e y o bs er v e t h e c hil d a c hi e vi n g 
e a c h mil est o n e a n d t his is a d diti o n all y c a pt ur e d i n t h e C R F 

Missi n g v al u es 

N o i m p ut ati o n will b e p erf or m e d f or mi ssi n g d at a. 

4. 6  Cli ni c al Gl o b al I m p r essi o n of C h a n g e  (I n v esti g at o r a n d C a r e gi v e r ass ess m e nts) 

T h e Cli ni c al Gl o b al I m pr essi o n of C h a n g e ( C GI C) is  ass ess e d at s p e cifi c visit. At e a c h visit t h e 
i n v esti g at or  a n d  t h e  s u bj e ct’s  c ar e gi v er  e a c h  s cor e  h o w  t h e  s u bj e ct  h as  c h a n g e d  c o m p ar e d  t o  
‘ a d missi o n t o t h e pr oj e ct’. T h e ass ess m e nt is s c ore d o n a 7- p oi nt or di n al s c al e ( 1 = V er y m u c h 
i m pr o v e d, 2 = “ M u c h i m pr o v e d ”, 3 = ” Mi ni m all y i mpr o v e d ”, 4 = “ N o c h a n g e fr o m b as eli n e ”, 5 = 
“ Mi ni m all y w ors e ”, 6 = “ M u c h w ors e ”, 7 = “ V er y m u c h w ors e ”).  

I n or d er t o i n v esti g at e r es p o ns e o n t h es e s c al es, t hr e e d efi niti o ns of r es p o n d er will b e d efi n e d: 
“ M u c h  i m pr o v e d ”:  R es p o n d er  ( < = 2)  v ers us  N o n-r es p o n d er  ( > = 3),  “ A n y  i m pr o v e m e nt ”:  
R es p o n d er ( < = 3) v ers us N o n-r e s p o n d er ( > = 4), “ N o w ors e ni n g ” : R es p o n d er ( < = 4) v ers us N o n-
r es p o n d er ( > = 5). At t h e st art of P art 2 f or s u bj e c ts t h at w er e pr e vi o usl y o n s h a m, t h e q u esti o n w as 
c h a n g e d t o b e h o w t h e s u bj e ct h as c h a n g e d c o m p ar e d t o ‘ a d missi o n t o P art 2, w hil e f or s u bj e cts 
r e m ai ni n g  o n  N usi n ers e n,  t h e  q u esti o n  r e m ai n e d  h o w  t h e  s u bj e ct  h as  c h a n g e d  c o m p ar e d  t o  
‘ a d missi o n t o t h e P art 1.’ 

T h e  pr o p orti o n  of  s u bj e cts  w h o  w er e  r es p o n d ers  b as e d  o n  t h e  “ M u c h  i m pr o v e d ”,  ‘ A n y  
i m pr o v e m e nt’ a n d ‘ N o w ors e ni n g’ d efi niti o n of r es p o n d er will b e pr es e nt e d b y wi n d o w e d a n al ysis 
visit.  

T h es e  a n al ys es  will  b e  p erf or m e d  s e p ar at el y  f or  i n v esti g at or s  a n d  c ar e gi v ers’  r es p o ns es.  T h e  
a n al ys es will als o b e str atifi e d b as e d o n a g e of S M A o ns et ( < = 6 m o nt hs, > 6 m o nt hs). I n P art 2 t h e 
d at a will b e c oll e ct e d r ef erri n g t o t h e a d mi ssi o n t o P art 1 or 2 r es p e cti v el y d e p e n di n g o n t h e 
ori gi n al tr e at m e nt i n P art 1: pr e vi o us S h a m s u bj e cts will b e s c or e d i n c o m p aris o n t o ‘ a d missi o n t o 
P art 2’, pr e vi o us N usi n ers e n s u bj e cts will b e s c or e d i n c o m p aris o n t o ‘ a d missi o n t o P art 1 

Missi n g v al u es 

N o i m p ut ati o n will b e p erf or m e d f or mi ssi n g d at a. 
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4. 7  A C E N D 

T h e  A C E N D  i n cl u d es  a  t ot al  of  s e v e n  d o m a i ns  ass essi n g  p h ysi c al  i m p a ct  (i n cl u di n g  
f e e di n g/ gr o o mi n g/ dr essi n g,  sitti n g/ pl a y,  tr a nsf ers,  a n d  m o bilit y)  a n d  g e n er al  c ar e gi v er  i m p a ct  
(i n cl u di n g ti m e, e m oti o n, a n d fi n a n c e) a n d e a c h d o m ai n c o m pris es s e v er al it e ms. All t h e A C E N D 
s c or es will b e list e d a n d n ot s u m m ari z e d f or t his  a n al ysis b ei n g t h e d at a c oll e ct e d o nl y aft er t h e 
l at est v ersi o n of t h e pr ot o c ol. 

T h e  A C E N D  i n cl u d es  a  t ot al  of  s e v e n  d o m a i ns  ass essi n g  p h ysi c al  i m p a ct  (i n cl u di n g  
f e e di n g/ gr o o mi n g/ dr essi n g,  sitti n g/ pl a y,  tr a nsf ers,  a n d  m o bilit y)  a n d  g e n er al  c ar e gi v er  i m p a ct  
(i n cl u di n g ti m e, e m oti o n, a n d fi n a n c e) a n d e a c h d o m ai n c o m pris es s e v er al it e ms.  T h e t ot al s c or e 
f or a d o m ai n wit h n it e ms, e a c h it e m ass ess e d o n or di n al s c al e fr o m 1 t o z, is d eri v e d as f oll o ws: 
1 0 0 m ulti pli e d b y ( M e a n of t h e n it e ms i n t h e d o m ai n  - 1) di vi d e d b y ( z- 1).  T his t ot al s c or e will 
b e o n a s c al e of 0 t o 1 0 0 wit h a hi g h er s c or e i n di c ati n g a gr e at er i m p a ct o n t h e c ar e gi v er.  At l e ast 
t w o it e ms f or t h e ti m e d o m ai n a n d o n e it e m f or t he r e m ai ni n g d o m ai ns n e e d t o b e n o n- missi n g f or 
a t ot al t o b e c al c ul at e d; el s e t h e t ot al s c or e will b e s et t o b e mi ssi n g. 

4. 8  Bi o m a r k e rs 

C S F a n d pl as m a s a m pl es c oll e ct e d as o utli n e d i n t h e s c h e d ul e of e v e nts will b e t est e d f or p Nf- H 
c o n c e ntr ati o n. 

 

B as eli n e p Nf- H is d efi n e d as t h e m ost r e c e nt n o n- mi ssi n g m e a s ur e m e nt c oll e ct e d pri or t o t h e first 
d os e or D a y 1. If a n y p Nf- H m e as ur e m e nt is n o n- mi ssi n g pri or t o t h e first d os e, t h e v al u e cl os est 
t o a n d pri or t o t h e first d os e is us e d as b as eli n e v al u e. If n o p Nf- H m e as ur e m e nt is a v ail a bl e pri or 
t o t h e first d os e b ut a n y n o n- mi ssi n g p Nf- H m e a sur e m e nt o n D a y 1 is c oll e ct e d, t h e v al u e cl os est 
t o t h e first d os e o n D a y 1 is us e d as b as eli n e v al u e. 

4. 8. 1  p Nf- H c o n c e nt r ati o n a n d c h a n g e i n p Nf- H 
 

B as eli n e p Nf- H c o n c e ntr ati o ns will b e s u m m ari z e d o v er a ll, b y a g e of o ns et usi n g d es cri pti v e st atisti cs.  

S p e ar m a n  c orr el ati o n  c o effi ci e nts  b et w e e n  b as eli n e  p Nf- H  a n d o n e  of  t h e  b as eli n e  m e as ur e m e nts  

( B as eli n e  w ei g ht,  A g e  at  first  d os e,  g est ati o n al  a g e,  HI N E  m ot or  mil est o n es  s c or e)  a n d  t h e  
c orr es p o n di n g p- v al u es t esti n g w h et h er s u c h c orr el ati o n is e q u al t o z er o will b e pr es e nt e d 

 

S u m m ar y t a bl es will b e pr es e nt e d f or p Nf- H c o n c e ntr ati o n, c h a n g e a n d p er c e nt a g e c h a n g e fr o m 
b as eli n e p Nf- H b y visit. A pl ot of m e a n o v er ti m e will b e pr es e nt e d f o r p Nf- H c o n c e ntr ati o n o n 
t h e s e mi-l o g arit h mi c s c al e. T h e m e a n c h a n g e fr o m b as eli n e a n d p er c e nt a g e c h a n g e fr o m b as eli n e, 
r es p e cti v el y will b e pr es e nt e d o n t h e ori gi n al s c al e.  
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4. 8. 2  C h a n g e i n C S F S M N p r ot ei n c o n c e nt r ati o n 

A n a p pr o pri at e ass a y f or S M N pr ot ei n i n t h e C S F h as n ot b e e n i d e ntifi e d.  O n c e a v ail a bl e, 
a n al ys es  will b e p erf or m e d t o e x pl or e a n d c h ar a cteri z e t his a cr oss t h e st u d y e n d p oi nts. 

 

4. 9  Si bli n g S M A D at a C oll e cti o n 

If a n y s u bj e ct h as or h a d a si bli n g(s) wit h S M A a n d if c o ns e nt is gi v e n, d at a f or t h e si bli n g(s) will 
b e c oll e ct e d at D a y 1 a n d at t h e E n d of St u d y E v al u ati o n/ E arl y T er mi n ati o n Visit. D at a t o b e 
c oll e ct e d fr o m si bli n gs wit h S M A will b e n o n- bi o l o gi c a n d n o ni n v asi v e a n d will i n cl u d e hist ori c al 
d at a f or S M N 2 g e n e c o p y n u m b er a n d si bli n g tr e at m e nt hist or y. 

P art of pr ot o c ol a m e n d m e nt 4 i n c or p or at e d r etr os p e cti v e a n d p ot e nti al pr os p e cti v e c a pt ur e of d at a 
o n si bli n gs of s u bj e cts e nr oll e d i nt o pr ot o c ol  2 3 2 S M 2 0 2 w h o w er e aff e ct e d b y S M A. D e p e n di n g 
o n t h e a m o u nt a n d c o m pl et e n ess of d at a c oll e ct e d it m a y b e p ossi bl e t o p erf or m s o m e a n al ys es 
c o m p ari n g s u bj e cts i n pr ot o c ol 2 3 2 S M 2 0 2 w h o w er e d os e d v ers us si bli n gs. Diff er e n c es i n a g e at 
s y m pt o m o ns et, a g e at d e at h a n d hi g h est m ot or f u n cti o n att ai n e d b et w e e n s u c h si bli n gs will b e 
e x pl or e d. 

 

4. 1 0  I nt e ri m A n al ys es 

N o f or m al i nt eri m a n al ys es will b e c o n d u ct e d. 

5  S af et y D at a 

A n al ys es of s af et y d at a will i n cl u d e a d v ers e e v e nts ( S e cti o n 5. 1), l a b or at or y d at a ( S e cti o n 5. 2), 
E C Gs ( S e cti o n 5. 3), vit al si g ns ( S e cti o n 5. 4), a n d n e ur ol o gi c al e x a mi n a ti o ns ( S e cti o n 5. 5).  

A n al ys es of s af et y d at a will b e b as e d o n t h e S af e t y S et. B as eli n e is d efi n e d as t h e l ast n o n- mi ssi n g 
r es ults pri or t o t h e first d os e of N usi n ers e n or s h a m pr o c e d ur e. 

5. 1  Cli ni c al a d v e rs e e v e nts 

All a d v ers e e v e nts will b e a n al y z e d b as e d o n t h e pri n ci pl e of tr e at m e nt e m er g e n c e. A n a d v ers e 
e v e nt will b e r e g ar d e d as tr e at m e nt e m er g e nt if it w as pr es e nt pri or t o r e c ei vi n g t h e first d os e of 
N usi n ers e n or s h a m pr o c e d ur e a n d s u bs e q u e ntl y w o rs e n e d i n s e v erit y, or w as n ot pr es e nt pri or t o 
r e c ei vi n g t h e first d os e of N usi n ers e n or s h a m pr o c e d ur e b ut s u bs e q u e ntl y a p p e ar e d. F or s u bj e ct s 
r e c ei vi n g t h e s h a m pr o c e d ur e i n P art 1, a n a d diti o n al tr e at m e nt e m er g e nt d efi niti o n will b e us e d 
t o d efi n e if t h e a d v ers e e v e nt is tr e at m e nt e m er g e nt t o t h e first d os e of N usi n ers e n i n P art 2. 
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I n t h e sit u ati o n w h er e c h a n g e i n s e v erit y ( b ut n o c h a n g e i n s eri o us n ess) o c c urs f or a n a d v ers e 
e v e nt, st u d y sit es ar e i nstr u ct e d t o e nt er a n e n d d at e a n d st art a n e w r e c or d f or t h e a d v ers e e v e nt. 
I n t h e n e w r e c or d, t h e c h a n g e d s e v erit y is t o b e r ec or d e d a n d t h e st art d at e will b e s et t o b e t h e e n d 
d at e of t h e pr e vi o us r e c or d. T h es e r e c or ds will b e pr o gr a m m ati c all y li n k e d b y pr ef err e d t er m a n d 
st art/ e n d d at e. C o nsi d er t hr e e s c e n ari os: 

 

  T h e first A E r e c or d o c c urs pri o r t o t h e first d os e, t h e s e c o n d A E r e c or d o c c urs o n or aft er 
t h e first d os e, a n d t h e s e v erit y i n cr e as es: o nl y t h e s e c o n d r e c or d will b e c o u nt e d as 
tr e at m e nt- e m er g e nt. 

  T h e first A E r e c or d o c c urs pri o r t o t h e first d os e, t h e s e c o n d A E r e c or d o c c urs o n or aft er 
t h e first d os e, a n d t h e s e v erit y d e cr e as es: n eit h er r e c or d will b e c o u nt e d as tr e at m e nt-
e m er g e nt. 

  B ot h r e c or ds o c c ur o n or aft er t h e first d os e: if t h e A E s e v erit y o n t h e s e c o n d r e c or d is 
w ors e t h a n t h e s e v erit y o n t h e first r e c or d, t h e n b ot h r e c or ds will b e c o u nt e d as tr e at m e nt-
e m er g e nt. H o w e v er, if t h e s e v e rit y d e cr e as es, t h e n o nl y t h e first r e c or d will b e c o u nt e d as 
tr e at m e nt- e m er g e nt. 

Of n ot e, w h e n c o u nti n g t h e t ot al n u m b er of tr e at m e nt- e m er g e nt e v e nts, e v e nts li n k e d t hr o u g h 
c h a n g e i n s e v erit y will still b e c o u nt e d as s e p ar at e e v e nts. 

F or  e v e nts  wit h  mi ssi n g  st art  or  st o p  d at es,  t h e  f oll o wi n g  crit eri a  will  b e  us e d  f or  t h e  
p ur p os e of i d e ntif yi n g tr e at m e nt- e m er g e nt a d v ers e e v e nts:  

  if b ot h t h e st art a n d st o p d at es f or a p arti c ul ar e v e nt ar e mi ssi n g, t h e n t h e e v e nt is 
c o nsi d er e d t o h a v e o c c urr e d o n or aft er t h e first d os e of st u d y tr e at m e nt; 

  if t h e st art d at e f or a p arti c ul ar e v e nt is missi n g a n d t h e st o p d at e/ti m e f alls aft er t h e first 
d os e d at e/ti m e, t h e n t h e e v e nt is c o nsi d er e d t o h a v e o c c urr e d o n or aft er t h e first d os e of 
st u d y tr e at m e nt; a n d 

  if t h e st art ti m e is mi ssi n g a n d t h e st art d at e is s a m e as t h e first d osi n g d at e, t h e n t h e e v e nt 
is c o nsi d er e d t o h a v e o c c urr e d o n or aft er t h e first d os e of st u d y tr e at m e nt. 
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If it c a n n ot b e d et er mi n e d w h et h er a n e v e nt h as o c c urr e d o n or aft er d osi n g d u e t o a mi ssi n g or 
p arti al d at e, t h e n t h e e v e nt will b e ass u m e d t o h a v e o c c urr e d o n or aft er t h e first d os e f or t h e 
p ur p os e of i d e ntif yi n g tr e at m e nt- e m er g e nt A Es. 

D u e t o t h e l o n g h alf-lif e of N usi n ers e n, a n al ys es of tr e at m e nt- e m er g e nt A Es will i n cl u d e all e v e nts 
r e p ort e d d uri n g t h e st u d y. 

A Es will b e c o d e d usi n g t h e M e d D R A di cti o n ar y. T his c o di n g s yst e m pr o vi d es m or e t h a n fi v e 
l e v els t o cl assif y a d v ers e e v e nts. I n g e n er al, a dv ers e e v e nts will b e pr es e nt e d b y s yst e m or g a n cl ass 
a n d pr ef err e d t er ms b ut ot h er cl assifi c ati o ns m a y b e us e d if w arr a nt e d.  

T h e i n ci d e n c e of tr e at m e nt- e m er g e nt A Es will b e s u m m ari z e d. A s u bj e ct h a vi n g t h e s a m e A E 
m or e t h a n o n c e will b e c o u nt e d o nl y o n c e i n t h e i n ci d e n c e f or t h at A E. T h e s u m m ar y t a bl es will 
i n cl u d e i n ci d e n c e esti m at es f or o v er all s yst e m or g an cl ass as w ell as f or pr ef err e d t er ms wit hi n 
e a c h s yst e m or g a n cl ass. I n ci d e n c e will b e pr es e nt e d b y d e cr e asi n g or d er b y s yst e m or g a n cl ass 
a n d b y d e cr e asi n g or d er b y pr ef err e d t er m wit hi n  e a c h s yst e m or g a n cl ass. T h e m ost c o m m o n 
A Es, i. e., t h os e t h at o c c urr e d i n at l e ast 3 s u bj e cts, will b e pr es e nt e d.  U p o n e x a mi n ati o n of t h e 
a ct u al d at a, diff er e nt c ut- offs m a y b e us e d if it is d e e m e d m or e a p pr o pri at e.  

5. 1. 1  A d v e rs e e v e nts b y s e v e rit y 

T h e i n v esti g at or is t o r e c or d t h e s e v erit y of e a c h  a d v ers e e v e nt as mil d, m o d er at e, or s e v er e. If a 
s u bj e ct e x p eri e n c es t h e s a m e A E m ulti pl e ti m es, t h e e v e nt wit h t h e w orst s e v erit y will b e c o u nt e d. 
T h e i n ci d e n c e wit hi n e a c h c at e g or y will b e pr es e nt e d. T h e i n ci d e n c e of s e v er e e v e nts will b e 
s u m m ari z e d.  

5. 1. 2  A d v e rs e e v e nts b y r el ati o ns hi p t o st u d y t r e at m e nt 

T h e i n v esti g at or is t o r e c or d t h e d e gr e e t o w hi c h e a c h A E is r el at e d t o st u d y dr u g ( n ot r el at e d, 
u nli k el y or r e m ot el y r el at e d, p ossi bl y r el at e d, a n d r el at e d). If a s u bj e ct e x p eri e n c es t h e s a m e A E 
m ulti pl e  ti m es,  t h e  e v e nt  wit h  t h e  str o n g est  r el ati o ns hi p  t o  st u d y  dr u g  will  b e  c o u nt e d.  T h e  
i n ci d e n c e wit hi n e a c h c at e g or y will b e pr es e nt e d. T h e i n ci d e n c e of dr u g-r el at e d e v e nts (t h os e 
c at e g ori z e d as p ossi bl y r el at e d or  r el at e d) will b e s u m m ari z e d.  

5. 1. 3  S e ri o us a d v e rs e e v e nts 

T h e i n ci d e n c e of tr e at m e nt- e m er g e nt S A Es w ill b e s u m m ari z e d b y ti m e of o ns et b y 3- m o nt h 
ti m e i nt er v als. All S A Es will b e list e d i n cl u din g a n y t h at o c c urr e d pri or t o c o m m e n c e m e nt of 
st u d y tr e at m e nt.  

5. 1. 4  A d v e rs e e v e nts t h at l e d t o dis c o nti n u ati o n f r o m t r e at m e nt a n d/ o r 
wit h d r a w al f r o m st u d y 
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T h e i n ci d e n c e of A Es t h at l e d t o dis c o nti n u ati o n of st u d y tr e at m e nt a n d t h os e t h at l e d t o wit h dr a w al 
fr o m t h e st u d y will b e pr es e nt e d.  

5. 1. 5  D e at hs 

T h e i n ci d e n c e of d e at h will b e s u m m ari z e d. All d e at hs will b e list e d i n cl u di n g c a us e of d e at h. T h e 
i n ci d e n c e of e v e nts t h at l e d t o d e at h will b e pr es e nt e d. 

5. 1. 6  P r es e nt ati o ns 

T h e f oll o wi n g pr es e nt ati o ns will b e s h o w n f or t h e i nt e gr at e d a n al ysis:  

  a n o v er all s u m m ar y s h o wi n g, t h e n u m b er a n d p er c e nt a g e of s u bj e cts wit h a n A E, a 
m o d er at e or s e v er e e v e nt, a s e v er e e v e nt, a p ossi bl y or r el at e d e v e nt, a r el at e d e v e nt, a 
s eri o us e v e nt, a n e v e nt t h at l e d t o dis c o nti n u ati o n of st u d y dr u g, a n d a n e v e nt t h at l e d t o 
wit h dr a w al fr o m t h e st u d y, r e p e at e d als o b y a g e at s y m pt o m o ns et 

  i n ci d e n c e b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m, r e p e at e d als o b y a g e at 
s y m pt o m o ns et 

  Fr e q u e n c y of a d v ers e e v e nts b y s yst e m or g a n cl ass a n d pr ef err e d t er m, r e p e at e d als o b y 
a g e at s y m pt o m o ns et 

  i n ci d e n c e of mil d, m o d er at e a n d s e v er e e ve nts b y pri m ar y s yst e m or g a n cl ass a n d 
pr ef err e d t er m  

  i n ci d e n c e of s e v er e e v e nts b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m 

  i n ci d e n c e of n ot r el at e d, u nli k el y t o b e r el at e d, p ossi bl y r el at e d, a n d r el at e d e v e nts b y 
pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m 

  i n ci d e n c e of dr u g-r el at e d e v e nts b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m  

  i n ci d e n c e of S A Es b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m a n d a listi n g of 
S A Es 

  i n ci d e n c e of d e at h a n d a listi n g of e a c h d e at h 

  i n ci d e n c e of e v e nts t h at l e d t o d e at h 

  i n ci d e n c e of e v e nts l e a di n g t o dis c o nti n u ati o n of st u d y dr u g b y pri m ar y s yst e m or g a n 
cl ass a n d pr ef err e d t er m a n d a listi n g of s u c h e v e nts  

  i n ci d e n c e of e v e nts l e a di n g t o wit h dr a w al fr o m t h e st u d y b y pri m ar y s yst e m or g a n cl ass 
a n d pr ef err e d t er m a n d a listi n g of s u c h e v e nts 

  i n ci d e n c e of e v e nts of s p e ci al i nt er est – A Es f oll o wi n g d osi n g pr o c e d ur e/ L P, A Es b y 
a nti b o d y st at us et c., b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m a n d a listi n g of 
s u c h e v e nts. 

T o a v oi d t h e p ot e nti al f or mi sl e a di n g i nt er pr et ati o n of a n al ysis of A Es,  n o st atisti c al t esti n g 
will b e p erf or m e d.  
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O nl y t h e f oll o wi n g pr es e nt ati o ns wi ll b e s h o w n f or P art 2 a n al ysis:  

  a n o v er all s u m m ar y s h o wi n g, t h e n u m b er a n d p er c e nt a g e of s u bj e cts wit h a n A E, a 
m o d er at e or s e v er e e v e nt, a s e v er e e v e nt, a p ossi bl y or r el at e d e v e nt, a r el at e d e v e nt, a 
s eri o us e v e nt, a n e v e nt t h at l e d t o dis c o nti n u ati o n of st u d y dr u g, a n d a n e v e nt t h at l e d t o 
wit h dr a w al fr o m t h e st u d y 

  i n ci d e n c e b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m 

  I n ci d e n c e of s eri o us a d v ers e e v e nts b y pri m ary s yst e m or g a n cl ass a n d pr ef err e d t er m a n d 
a listi n g of S A Es. 

  Fr e q u e n c y of a d v ers e e v e nts b y s yst e m or g a n cl ass a n d pr ef err e d t er m 
5. 1. 7  S u b g r o u p a n al ysis 

F or t h e i nt e gr at e d a n al ysis, t h e o v er all s u m m ar y of  A d v ers e e v e nts, t h e i n ci d e n c e of all A Es a n d 
S A Es b y pri m ar y s yst e m or g a n cl ass a n d pr ef err e d t er m t a bl es will b e r e p e at e d b y a g e of o ns et 
( < = 6 m o nt hs, > 6 m o nt h s).  

5. 2  Cli ni c al l a b o r at o r y d at a 

T h e f oll o wi n g cli ni c al l a b or at or y p a r a m et ers ar e t o b e ass ess e d:  

  Bl o o d c h e mistr y:  t ot al pr ot ei n, al b u mi n, cr e ati ni n e, c yst ati n C, cr e ati n e p h os p h o ki n as e, 
bl o o d ur e a nitr o g e n, t ot al s er u m bilir u bi n ( dir e ct a n d i n dir e ct), al k ali n e p h os p h at as e, 
al a ni n e a mi n otr a nsf er as e, as p art at e a mi n otr a nsf er as e, gl u c os e, c al ci u m, p h os p h or us, 
c hl ori d e, s o di u m, p ot assi u m, bi c ar b o n at e, cr e at i n e ki n as e ( M B [is o e n z y m e e x pr ess e d i n 
t h e m y o c ar di u m], B B [is o e n z y m e pr e d o mi n a ntl y e x pr ess e d i n t h e br ai n], a n d M M 
[is o e n z y m e e x pr ess e d i n s k el et al m us cl e]), g a m m a- gl ut a m yl tr a nsf er as e 

   H e m at ol o g y: r e d bl o o d c ells, h e m o gl o bi n, h e m at o crit, pl at el ets, w hit e bl o o d c ells, w hit e 
bl o o d c ell diff er e nti al 

   Uri n al ysis: s p e cifi c gr a vit y, p H, pr ot ei n, gl u c os e, k et o n e s, bilir u bi n, r e d bl o o d c ells, 
w hit e bl o o d c ells, e pit h eli al c ell s, b a ct eri a, c asts, cr yst als 

  T ot al uri n e pr ot ei n 

  C o a g ul ati o n p ar a m et ers ( a P T T, P T T, a n d I N R) will b e c oll e ct e d. 

 

As d es cri b e d b el o w, l a b or at or y d at a will b e e x a mi n e d usi n g a n a n al ysis of “s hift s ” a n d c h a n g e d 
fr o m b as eli n e b y wi n d o w e d visits. H o w e v er, f urth er a n al ys es m a y b e u n d ert a k e n t o m or e f ull y 
c h ar a ct eri z e  p ot e nti al  l a b or at or y  s af et y  si g n a ls,  s u c h  as  ass ess m e nt  of  ti mi n g,  r e c o v er y,  
r e v ersi bilit y, ass o ci ati o n wit h A Es, et c.  
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E a c h s u bj e ct’s l a b or at or y v al u es will b e cl assifi e d a c c or di n g t o w h et h er t h e t est r es ult is “l o w ” 
(i. e., b el o w t h e l o w er li mit of n or m al [ L L N]), “ n or m al ” ( wit hi n t h e n or m al r a n g e), or “ hi g h ” (i. e., 
a b o v e t h e u p p er li mit of n or m al [ U L N]). If a s u bj e ct is mi ssi n g a b as eli n e v al u e b ut h a d a p ost-
b as eli n e v al u e, t h e n t h e b as eli n e ass ess m e nt is l a b el e d as “ u n k n o w n ”. Li k e wis e, if a s u bj e ct h a d a 
b as eli n e v al u e b ut h a d n o p ost- b as eli n e v al u es, t h e n t h e mi ni m u m a n d m a xi m u m ar e l a b el e d as 
“ u n k n o w n ”. P ost- b as eli n e l a b or at or y r es ults ar e d e fi n e d as a n y ass ess m e nt t a k e n aft er t h e first 
d os e, i n cl u di n g d at a c oll e ct e d fr o m l o c al l a b or at ori es. T h e s hifts (r el ati v e t o t h e n or m al r a n g e) 
fr o m b as eli n e t o t h e mi ni m u m a n d m a xi m u m p ost- bas eli n e v al u es will b e pr es e nt e d. S h o ul d a 
tr e at m e nt aff e ct a l a b or at or y p ar a m et er, t h at p ar am et er c o ul d b e aff e ct e d at diff er e nt ti m es f or 
diff er e nt s u bj e cts. T h er ef or e, t h es e a n al ys es pr es e nt t h e m ost e xtr e m e v al u es f or e a c h s u bj e ct. F or 
m a n y l a b or at or y p ar a m et ers, t h e eff e ct c o ul d b e i n eit h er dir e cti o n, (i. e., a n i n cr e as e or a d e cr e as e), 
s o  b ot h  t h e  m a xi m u m  a n d  mi ni m u m  v al u es  h a v e  b e e n  a n al y z e d.  B as e d  o n  v al u es  fr o m  t h e  
l a b or at or y p ar a m et ers, t h e s hifts (r el ati v e t o t h e n or m al r a n g e) fr o m b as eli n e t o l o w a n d hi g h will 
b e c al c ul at e d. If a s u bj e ct's v al u e s hifts, it c a n c h a n g e fr o m n or m al t o eit h er l o w or hi g h, fr o m l o w 
t o n or m al or hi g h, fr o m hi g h t o n or m al or l o w, or fr o m u n k n o w n t o l o w, n or m al, or hi g h. F or e a c h 
p ar a m et er, t h e i n ci d e n c e of s hift t o l o w will b e s u m m ari z e d usi n g t h e mi ni m u m p ost- b as eli n e 
v al u es. S hift t o l o w i n cl u d es s u bj e cts wit h a n or m al, hi g h, or u n k n o w n b as e li n e v al u e a n d at l e ast 
o n e  p ost- b as eli n e  v al u e  of  t h e  gi v e n  t est.  Si mil arl y,  t h e  i n ci d e n c e  of  s hift  t o  hi g h  will  b e  
s u m m ari z e d usi n g t h e m a xi m u m p ost- b as eli n e v al u es. S hift t o hi g h i n cl u d es s u bj e cts wit h a l o w, 
n or m al, or u n k n o w n b as eli n e v al u e a n d at l e ast o n e p ost- b as eli n e v al u e. 

F or m a n y p ar a m et ers pr o c ess e d c e ntr all y, t h e l a b or a t or y h as a d diti o n al r a n g es, e. g., a n otifi c ati o n 
t o t h e sit e b y t el ef a csi mil e t h at t h e s u bj e ct’s r es ult is f ar e n o u g h o utsi d e t h e n or m al r a n g e t o w arr a nt 
n otifi c ati o n, a n d/ or a p a ni c al ert i n v ol vi n g a t el e p h o n e c all m a d e t o t h e i n v esti g ati o n al sit e t o n otif y 
t h e m t h at t h e s u bj e ct’s r es ult is o utsi d e of t h e n or m al r a n g e wit h p ot e nti all y criti c al i m pli c ati o ns 
f or t h e s u bj e ct (s e e t h e t a bl e b el o w). Wit h t h e e x c epti o n of li v er f u n cti o n t e sts, s h o ul d s u c h r a n g es 
b e a v ail a bl e f or a p ar a m et er, t h es e a d diti o n al c at e g ori es will b e pr es e nt e d i n listi n gs. F or s hift 
t a bl es of l a b or at or y p ar a m et ers, t h os e a d diti o n al c at e g ori es will b e c o m bi n e d wit h t h e c o n v e nti o n al 
c at e g ori es. S p e cifi c all y: 

  L T ( L o w – t el ef a csi mil e) a n d L P ( L o w p a ni c) will b e cl assifi e d as L ( L o w er li mit of 
n or m al) 

 

  H T ( Hi g h – t el ef a csi mil e) a n d H P ( Hi g h p a ni c) will b e cl assifi e d as H ( U p p er li mit of 
n or m al)  
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F or li v er f u n cti o n t est s, t h e a d diti o n al c at e g ori es will b e d efi n e d t o pr es e nt t h e b as eli n e a n d p ost-
b as eli n e v al u es as wit hi n t h e u p p er li mit of n or m al,  > 1 t o < 3 x U L N, > 3 t o 5 x U L N, > 5 t o 1 0 x 
U L N, > 1 0 t o 2 0 x U L N. F or s hift t a bl es of l a b or at or y p ar a m et ers, a d diti o n al c at e g ori es will b e 
c o m bi n e d wit h t h e c o n v e nti o n al c at e g ori es. S p e c ifi c all y, > 2 0 x U L N f or A L T/ A S T; > 1 t o 1. 5 x 
U L N, > 1. 5 t o 2 x U L N, a n d > 2 x U L N f or t ot al bilir u bi n; a n d > 1 t o 1. 5 x U L N a n d > 1. 5 x U L N 
f or al k ali n e p h os p h at as e. I n a d diti o n, s hift fr o m b as eli n e i n A L T a n d A S T will b e s u m m ari z e d b y 
el e v ati o n i n bilir u bi n ( m a xi m u m p ost- b as e li n e bilir u bi n > 1. 5 x U L T a n d > 2 x U L N). 

 

T h e mi ni m u m, m e di a n a n d m a xi m u m v ers us ti m e pr ofil es ( wi n d o w e d visits) f or s o m e l a b or at or y 
p ar a m et ers of i nt er est will b e pr es e nt e d gr a p hi c all y. 

5. 3  E C G 

E C Gs ar e ass ess e d at a c e ntr al r e a di n g l a b or at or y, a n d t h e r es ults pr o vi d e d b a c k t o sit es t o b e 
e nt er e d  i nt o  t h e  e C R F.  E C G  q u alit ati v e  r es ults  i n cl u d e  a n  o v er all  i nt er pr et ati o n  of  ‘ n or m al’,  
‘ a b n or m al  b ut  n ot  cli ni c all y  si g nifi c a nt’  or  ‘ a b n or m al  a n d  cli ni c all y  si g nifi c a nt’.  Q u a ntit ati v e  
r es ults will n ot b e c a pt ur e d i n t h e cli ni c al d at a b as e. 

T h e n u m b er a n d p er c e nt a g e of s u bj e cts wit h s hifts  fr o m n or m al t o e a c h of t h e c at e g ori c al v al u es 
d e n oti n g a n a b n or m al s c a n ( a b n or m al n ot A E, a b n or m al A E) will b e s u m m ari z e d b y tr e at m e nt 
gr o u p. A listi n g of s u bj e cts wit h a b n or m al st at us i n E C G will b e pr es e nt e d. 

5. 4  Vit al si g ns 

Vit al si g ns ar e t o b e m e as ur e d at S cr e e ni n g, pr e- d osi n g a n d at v ari o us ti m e p oi nts p ost- d osi n g o n 
d osi n g  d a ys.  At  e a c h  of  t h es e  ti m es,  r esti n g  s yst oli c  a n d  di ast oli c  bl o o d  pr ess ur e,  p uls e  r at e,  
r es pir at or y r at e, t e m p er at ur e, p uls e o xi m etr y, an d pr e- d osi n g tr a ns c ut a n e o us c ar b o n di o xi d e will 
b e m e as ur e d.  

T h e n u m b er a n d p er c e nt a g e of s u bj e cts m e eti n g s el e ct e d crit eri a p ost- b as eli n e a n d o utli ers will b e 
s u m m ari z e d o nl y f or t h e i nt e gr at e d a n al ysis. 

5. 5  N e u r ol o gi c al e x a mi n ati o ns  

N e ur ol o gi c al it e ms, c o m prisi n g m e nt al st at us, l e v el of c o ns ci o us n ess, s e ns or y f u n cti o n, m ot or  
f u n cti o n, cr a ni al n er v e f u n cti o n, a n d r efl e x es, will b e ass ess e d. T h es e ass ess m e nts will b e d o n e at 
S cr e e ni n g, pr e- d os e, a n d p ost- d os e.  

T h e r es ult c oll e ct e d f or t h e m aj orit y of t h e t est s is  ‘ n or m al’ or ‘ a b n or m al’, h o w e v er t h e ass ess m e nt 
of s e ns ati o ns is r e p ort e d as ‘ pr e s e nt’ or ‘ a bs e nt’ a n d t h e ass ess m e nt of r efl e x es is c a pt ur e d o n a n 
or di n al s c al e. F or e a c h t est, c h a n g es s e c o n d ar y t o S M A will b e r e c or d e d. F or e a c h t est a n d p ost-
d osi n g ti m e p oi nt, t h e n u m b er a n d pr o p orti o n of s u bj e cts w h o m o v e d fr o m ‘ N or m al’ t o ‘ A b n or m al’ 
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will b e pr e s e nt e d, a n d t h e n u m b er a n d pr o p orti o n w h o m o v e fr o m ‘ Pr es e nt ’ t o ‘ A bs e nt’ will b e 
pr es e nt e d f or s e ns ati o ns. F or t h e ass ess m e nt of r efl e x es, d e cr e as es (fr om pr e- d osi n g 1 t o p ost-
d osi n g 0, 2 t o 1. et c.) will b e pr es e nt e d. O nl y  c h a n g es n ot d e e m e d s e c o n d ar y t o S M A will b e 
pr es e nt e d i n t h e i nt e gr at e d a n al ysis. T h e p er c e nt a g e  of t h e diff er e nt r es ults f or e a c h t est will b e 
pr es e nt e d gr a p hi c all y b y visit.  

 

5. 6  I nt e ri m s af et y a n al ys es 

N o f or m al i nt eri m a n al ys es ar e pl a n n e d f or s af e t y b ut d at a will b e r e vi e w e d o n a n o n g oi n g b asis 
b y t h e S p o ns or a n d t h e M e di c al M o nit or. 

6  P h a r m a c o ki n eti c d at a 

C S F a n d pl as m a s a m pl es will b e c oll e ct e d at pr ot o c ol d esi g n at e d ti m es f or N usi n ers e n or s h a m 
pr o c e d ur e p h ar m a c o ki n eti c ass ess m e nts i n t h e P h ar m a c o ki n eti c P o p ul ati o n. T h e P h ar m a c o ki n eti c 
P o p ul ati o n i n cl u d es all s u bj e cts w h o ar e d os e d a n d f or w hi c h t h er e is at l e ast o n e e v al u a bl e p ost-
d os e pr o c e d ur e p h ar m a c o ki n eti c s a m pl e.  

T h e P K a n al ysis will b e o n i nt e gr at e d d at a a n d t h e s a m e wi n d o wi n g a p pr o a c h us e d f or t h e effi c a c y 
a n al ysis will b e us e d. 

 

6. 1  C S F c o n c e nt r ati o n d at a 

C S F c o n c e ntr ati o ns of N usi n ers e n or s h a m pr o c e d ur e, al o n g wit h t h e s c h e d ul e d ( n o mi n al) a n d 
a ct u al s a m pli n g ti m es (i. e., ti m e fr o m I T d osi n g) wi ll b e list e d ( w h e n a p pli c a bl e) f or e a c h s u bj e ct 
a n d  d a y.  Diff er e n c es  b et w e e n  s c h e d ul e d  a n d  a ct u al  s a m pli n g  ti m es  will  als o  b e  list e d  f or  all  
s u bj e cts. P er c e nt a g e diff er e n c es b et w e e n a ct u al a d mi nist er e d d os e a n d n o mi n al d os e will als o b e 
list e d.  

C S F c o n c e ntr ati o ns b el o w t h e l o w er li mit of q u a n tifi c ati o n ( L L O Q) will b e i n di c at e d b y “ B L Q ”. 
F or t h e p ur p os e of c al c ul ati n g t y pi c al d es cri pti v e st atisti cs ( n, m e a n, S D , % C V, g e o m etri c m e a n, 
g e o m etri c % C V, m e di a n, mi ni m u m, a n d m a xi m u m)  f or C S F c o n c e ntr ati o ns, all B L Q v al u es will 
b e s et t o z er o. M e a n C S F c o n c e ntr ati o ns t h at ar e B L Q will b e pr es e nt e d as B L Q, a n d t h e S D a n d 
% C V will b e r e p ort e d as n ot a p pli c a bl e. S u m m ar y st atisti cs of C S F c o n c e ntr ati o ns of N usi n ers e n 
or s h a m pr o c e d ur e C S F c o n c e ntr ati o ns will b e t a b ul at e d b y wi n d o w e d visit f or t h e i nt e gr at e d 
a n al ysis o nl y. At t h e dis cr eti o n of t h e p h ar m a c o ki n eti cist a n d/ or bi ost atisti ci a n, s a m pl es m a y b e 
e x cl u d e d fr o m d es cri pti v e st atisti cs if t h er e ar e l ar g e d e vi ati o ns b et w e e n s c h e d ul e d a n d a ct u al 
s a m pli n g d a ys or ti m es, or l ar g e d e vi ati o ns  b et w e e n a ct u al d os e a n d n o mi n al d os e.  
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C S F c o n c e ntr ati o ns of N usi n ers e n a n d s h a m pr o c e d ur e C S F c o n c e ntr ati o n v ers us ti m e ( a ct u al) 
pr ofil es f or e a c h s u bj e ct, as w ell as t h e m e a n ( ± S E) C S F c o n c e ntr ati o n v ers us ti m e (s c h e d ul e d) 
pr ofil es  will  b e  pr es e nt e d  gr a p hi c all y  o n  li n e ar  a n d  s e mil o g arit h mi c  s c al es.  S a m pl es  m a y  b e  
e x cl u d e d fr o m t h e m e a n pl ots if t h er e ar e l ar g e d e vi ati o ns b et w e e n s c h e d ul e d a n d a ct u al s a m pli n g 
ti m es, or l ar g e d e vi ati o ns b et w e e n a ct u al d os e a n d n o mi n al d os e. 

D u e t o t h e li mit e d C S F s a m pl es c oll e ct e d n o C S F p h ar m a c o ki n eti c p ar a m et ers will b e c al c ul at e d.  

 

6. 2  Pl as m a c o n c e nt r ati o n d at a 

Pl as m a c o n c e ntr ati o ns of N usi n ers e n, al o n g w it h t h e s c h e d ul e d ( n o mi n al) a n d a ct u al s a m pli n g 
ti m es  (i. e.,  ti m e  fr o m  I T  d osi n g)  will  b e  list ed  ( w h e n  a p pli c a bl e)  f or  e a c h  s u bj e ct  a n d  d a y.  
P er c e nt a g e diff er e n c es b et w e e n s c h e d ul e d a n d a ct u al s a m pli n g ti m es will al s o b e list e d f or all 
s u bj e cts. P er c e nt a g e diff er e n c es b et w e e n a ct u al a d mi nist er e d d os e a n d n o mi n al d os e will als o b e 
list e d.  

Pl as m a  c o n c e ntr ati o ns  b el o w  t h e  l o w er  li mit  of  q u a ntifi c ati o n  ( L L O Q)  will  b e  i n di c at e d  b y  
“ B L Q ”. F or t h e p ur p os e of c al c ul ati n g t y pi c al d es c ri pti v e st atisti cs ( n, m e a n, S D, % C V, g e o m etri c 
m e a n, g e o m etri c % C V, m e di a n, mi ni m u m, a n d m a xi m u m) f or pl as m a c o n c e ntr ati o ns, all B L Q 
v al u es will b e s et t o z er o. M e a n pl as m a c o n c e n tr ati o ns t h at ar e B L Q will b e pr es e nt e d as B L Q, 
a n d  t h e  S D  a n d  % C V  will  b e  r e p ort e d  as  n o t  a p pli c a bl e.  S u m m ar y  st atisti cs  of  pl as m a  
c o n c e ntr ati o n  of  N usi n ers e n  a n d  s h a m  pr o c e d ur e  pl as m a  c o n c e ntr ati o ns  will  b e  t a b ul at e d  b y  
wi n d o w e d visit f or t h e i nt e gr at e d a n al ysis o nl y. At  t h e dis cr eti o n of t h e p har m a c o ki n eti cist a n d/ or 
bi ost atisti ci a n, s a m pl es m a y b e e x cl u d e d fr o m d es cri pti v e st atisti cs if t h er e ar e l ar g e d e vi ati o ns 
b et w e e n s c h e d ul e d a n d a ct u al s a m pli n g ti m es, or l ar g e d e vi ati o ns b et w e e n a ct u al d os e a n d n o mi n al 
d os e.  

Pl as m a c o n c e ntr ati o n of N usi n ers e n a n d s h a m pr o c e d ur e pl as m a c o n c e ntr ati o n v ers us ti m e ( a ct u al) 
pr ofil es f or e a c h s u bj e ct, as w ell as t h e m e a n ( ± S E ) pl as m a c o n c e ntr ati o n v ers us ti m e (s c h e d ul e d) 
pr ofil es  will  b e  pr es e nt e d  gr a p hi c all y  o n  li n e ar  a n d  s e mil o g arit h mi c  s c al es.  S a m pl es  m a y  b e  
e x cl u d e d fr o m t h e m e a n pl ots if t h er e ar e l ar g e d e vi ati o ns b et w e e n s c h e d ul e d a n d a ct u al s a m pli n g 
ti m es, or l ar g e d e vi ati o ns b et w e e n a ct u al d os e a n d n o mi n al d os e.  

7  I m m u n o g e ni cit y d at a 

I m m u n o g e ni cit y  (I M)  t esti n g  ( a nti- N usi n ers e n  a nti b o d y  p ositi vit y),  usi n g  d esi g n at e d  pl as m a  
s a m pl es  c oll e ct e d  fr o m  e a c h  st u d y  s u bj e ct,  is  pl a n n e d  t o  b e  c o n d u ct e d  a n d  r e p ort e d.  
I m m u n o g e ni cit y  pl as m a  s a m pl es  c oll e ct e d  at  ot h er  ti m e  p oi nts  f or  N usi n ers e n  c o n c e ntr ati o n  
d et er mi n ati o ns m a y als o b e e v al u a t e d f or I M t esti n g if of f urt h er i nt er est a n d d e e m e d w arr a nt e d 
b y  t h e  p h ar m a c o ki n eti cist.  A n  i n di vi d u al  s a m pl e  r es ult  will  b e  d esi g n at e d  ‘ a nti b o d y  p ositi v e’  
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b a s e d o n b ot h p ositi v e s cr e e ni n g (fr o m P art 1) a n d c o nfir m ati o n ass a y r es ults (i. e., c o nfir m e d 
p ositi v e r es ult), a n d ot h er wis e will b e d e e m e d ‘ a nti b o d y n e g ati v e’. A st u d y s u bj e ct will b e gi v e n 
‘ a nti b o d y p ositi v e’ st at us if t h e y h a v e at l e ast o n e c o nfir m e d p ositi v e s a m pl e r es ult at a n y ti m e 
d uri n g t h e tr e at m e nt or p ost-tr e at m e nt e v al u ati o n p eri o ds. A st u d y s u bj e ct will b e gi v e n ‘ a nti b o d y 
n e g ati v e’ st at us if all e v al u at e d I M s a m pl e r es ults ar e a nti b o d y n e g ati v e a n d t h e y h a v e at l e ast o n e 
e v al u a bl e I M r es ult l at er d uri n g t h e tr e at m e nt a n d p ost-tr e at m e nt e v al u ati o n p eri o ds. Ot h er wis e, a 
st u d y s u bj e ct will b e gi v e n ‘ a nti b o d y i n c o n cl usi v e’ st at us. 
 
T h e I M i n ci d e n c e a n d I M i n ci d e n c e r at e f or t h e o v er all tr e at m e nt a n d p ost -tr e at m e nt e v al u ati o n 
p eri o d,  will  b e  d et er mi n e d  a n d  a p pr o pri at el y  s u m m ari z e d,  b y  gr o u p,  as  t h e  n u m b er  of  a n d  
p er c e nt a g e  of  e v al u at e d  s u bj e cts  wit h  a n ti b o d y  n e g ati v e  a nti b o d y  p ositi v e,  a n d  a nti b o d y  
i n c o n cl usi v e st at us. I n a d diti o n, i n a nti b o d y p ositi v e st u d y s u bj e cts, a nti b o d y tit ers of a n y a nti b o d y 
p ositi v e s a m pl es will b e r e p ort e d (list e d) a n d a p pr o pri at el y s u m m ari z e d a cr oss s u bj e cts a n d b y 
tr e at m e nt ( e. g., at e a c h e v al u at e d ti m e p oi nt, or b y o bs er v e d p e a k tit er v al u es, et c.) at t h e dis cr eti o n 
of t h e d esi g n at e d st u d y p h ar m a c o ki n eti cist a n d/ or st atisti ci a n. 
 
A nti b o d y p ositi vit y i n a nti- N usi n ers e n a nti b o d y- p ositi v e s u bj e cts will als o b e d esi g n at e d ( w h e n 
p ossi bl e) as b ei n g eit h er ‘ p ersi st e n t’ or ‘tr a nsi e nt’, b ut o nl y f or th os e s u bj e cts i n w h o m at l e ast o n e 
c o nfir m e d a nti b o d y p ositi v e s a m pl e r es ult is f oll o w e d ( > 1 0 0 d a ys l at er) b y at l e ast o n e 

a d diti o n al I M s a m pl e ass ess m e nt ( w hi c h c a n b e e it h er a c o nfir m e d p ositi v e or n e g ati v e r es ult(s)). 
T h os e st u d y p ati e nts m e eti n g t h e a b o v e crit eri a a n d wit h at l e ast 2 c o nfir m e d p ositi v e I M r es ults 
o c c urri n g gr e at er t h a n 1 0 0 d a ys a p art ( ~ 5 i m m u n o gl o b uli n h alf-li v es) or o n e or m or e p ositi v e 
s a m pl es a n d n o ot h er s a m pl es m or e t h a n 1 0 0 d a ys af t er t h e first p ositi v e s a m pl e will b e c o nsi d er e d 
t o h a v e a ‘ p ersist e nt’ a nti b o d y r es p o ns e. All ot h er s u bj e cts m e eti n g t h e a b o v e crit eri a will b e 
c o nsi d er e d t o h a v e a ‘tr a nsi e nt’ a nti b o d y r es p o ns e.  

8  S a m pl e si z e j ustifi c ati o n 

T h er e ar e n o f or m al s a m pl e si z e c al c ul ati o ns f or t his st u d y. S a m p l e si z e is b as e d u p o n f e asi bilit y. 

9  R ef e r e n c es 

M ats u m ot o H, Cl a yt o n- Kr asi ns ki D A, Kli n g e S A, G o m e x J A, B o o k er W A, H m a n J E, R o y e Jr. 
D P, Vit al e M G. D e v el o p m e nt a n d i niti al v ali d ati o n of t h e ass ess m e nt of c ar e gi v er e x p eri e n c e wit h 
n e ur o m us c ul ar dis e as e. J P e di atr Ort h o p 2 0 1 1; 3 1: 2 8 4- 2 9 2 

W H O  M ulti c e nt er  Gr o wt h  R ef er e n c e  St u d y  Gr o u p.  W H O  C hil d  Gr o wt h  St a n d ar ds:  
L e n gt h/ h ei g ht-f or- a g e, w ei g ht-f or - a g e, w ei g ht-f or-l e n gt h, w eig ht-f or- h ei g ht a n d b o d y m ass i n d e x-
f or- a g e: M et h o ds a n d d e v el o p m e nt. G e n ev a: W orl d H e alt h Or g a ni z ati o n, 2 0 0 6. 
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