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Ve rsi o n hist o r y  

T his St atisti c al A n al ysi s Pl a n ( S A P) f or tri al N N 9 5 3 5 -4 5 3 3  is b as e d o n t h e pr ot o c ol v ersi o n 7 . 0 

d at e d 1 8 A pr 2 0 2 3 . T h e fir st v ersi o n of t h e S A P is fi n al b ef or e first p ati e nt first visit.  

T a bl e  1   S A P V e rsi o n Hist o r y S u m m a r y  

S A P 

V e rsi o n  

A p p r o v al 

D at e  
C h a n g e  R ati o n al e  

3. 0      H a n dli n g iss u es i n t h e 

i m p ut ati o n m o d el ( S e cti o n 

5. 3. 2)  

  N ull w al ki n g dist a n c e at 
w e e k 2 6  will b e r e pl a c e d 

b y a n e gli gi bl e  n o n -z er o 

v al u e  ( 1 0-3  m ). 

 

  I n cr e asi n g n u m b er of 

it er ati o ns i n E M 

al g orit h m  

 

  F oll o w -u p tr e a d mill 

ass ess m e nts ( h y p ot h eti c al 

esti m a n d) b as e d o n  tr e at m e nt 

c o m pl eti o n st at us at w e e k 5 2 

i nst e a d of o n-tr e at m e nt 

wit h o ut r es c u e m e di c ati o n 

p eri o d   ( S e cti o n 5. 4. 1. 2) 

  S e nsiti vit y A n al ysi s –  

H a n dli n g tr e a d mill 

ass ess m e nts > 7 w e e ks 

b et w e e n w e e k 5 2 a n d w e e k 

5 7  ( S e cti o n 5. 4. 1. 3) 

  A d diti o n al s u b gr o u ps b y 
r e gi o n, a g e gr o u ps a n d s e x  

  f or a n al ysi n g m a xi m u m 

w al ki n g dist a n c e at w e e k 5 2 

( S e cti o n 5. 7. 3) 

  f or s u m m arisi n g S A Es 
( S e cti o n 5. 6. 2) 

 

 

 

 

 

 

 

As l o g( 0) is n ot d efi n e d, assi g n 1 0 -3  

m  s u c h t h at it w o ul d b e t h e l e ast 

w al ki n g dist a n c e a m o n gst all 

o bs er v e d dist a n c es  

 

T o e ns ur e c o n v er g e n c e of b ot h M L 

esti m at es  a n d P ost eri or m o d e  is 

a c hi e v e d i n E M -al g orit h m  

 

T o e ns ur e s uit a bl e o bs er v ati o n 

p eri o d is c o nsi d er e d f or t h e a n al ysi s 

as p ati e nts  will n ot b e o n t h e 

tr e at m e nt at w e e k 5 7. 

 

 

T o e ns ur e t h e f oll o w -u p tr e a d mill 

ass ess m e nt is c arri e d o ut wit hi n t h e 

wi n d o w of ≤  7 w e e ks  

 

 

 

 

 

T o e v al u at e t h e c o nsist e n c y of t h e 

tr e at m e nt eff e ct a cr oss s u b gr o u ps 

 

T o s u m m aris e d istri b uti o n of e v e nts 

a cr oss s u b gr o u ps  
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S A P 

V e rsi o n  

A p p r o v al 

D at e  
C h a n g e  R ati o n al e  

  A BI a n d T BI a n al ysi s –  

R ati o t o b as eli n e at w e e k 

5 2  

 

  R es p o n d er a n al ysi s  f or 

b ot h m a xi m u m w al ki n g 

dist a n c e a n d V as c u Q o L -6 

t ot al s c or e b as e d o n 

m e a ni n gf ul -wit hi n p ati e nt 

c h a n g e ( M W P C) 

t hr es h ol ds ( S e cti o n 5. 7. 2) 
 

  A n al ysi s o n ti m e t o first 
o c c urr e n c e of  m aj or 

a d v ers e li m b e v e nts 

[M A L E ] (S e cti o n 5. 7. 4 ) 

 

  WI Q t ot a l s c or e –  b est & 

w orst c as e s c e n ari os     

( S e cti o n 6. 3. 2) 

T h e e n d p oi nts will b e l o g-

tr a nsf or m e d, a n d a n al ysi s will b e 

c arri e d o ut pr o d u ci n g esti m at e d 

tr e at m e nt r ati o ( E T R) wit h its CI 

 

T o e v al u at e t h e cli ni c al r el e v a n c e of 

t h e tr e at m e nt eff e ct, o n c e s u p eri orit y 

is c o nfir m ed  

 

 

                                                        

 

T o  e x pl or e t h e eff e ct of S e m a gl uti d e 

1. 0 m g i n r e d u ci n g t h e i n ci d e n c e of 

M A L E e v e nts  

 

T o d es cri b e t h e d eri v ati o n of b est - & 

w orst - c as e t ot al s c or es  f or WI Q i n 

t h e pr es e n c e of missi n g it e ms 

2. 0   1 1 S E P 2 0 2 3  U p d at e d b as e d o n pr ot o c ol  

a m e n d m e nt v 7. 0.  
  T h e s u p p orti v e e n d p oi nt 

“ F oll o w -u p c h a n g e i n m a xi m u m 

w al ki n g dist a n c e o n a c o nst a nt 

l o a d tr e a d mill t est ” is el e v at e d t o 

c o nfir m at or y s e c o n d ar y e n d p oi nt 

wit h t h e p ur p os e of e ns uri n g t h at 

t h e f oll o w-u p p eri o d r es ults ar e 

t a k e n i nt o c o nsi d er ati o n b y 

r e g ul at ors 

  T h e i n v ersi o n of c o nfir m at or y 

e n d p oi nts “ C h a n g e i n p ai n -fr e e 

w al ki n g dist a n c e o n a c o nst a nt 

l o a d tr e a d mill t est ” a n d “ C h a n g e 

i n V as c ul ar Q u alit y of Lif e 

Q u esti o n n air e -6 ( V as c u Q o L -6) 

s c or e ”  

1. 0   1 8 S E P 2 0 2 0  N ot A p pli c a bl e  First  v ersi o n  
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1  I nt r o d u cti o n  

T his St atisti c al A n al ysi s Pl a n ( S A P) d es cri b es i n d et ail t h e a n al ys es of effi c a c y, s af et y a n d ot h er 

e n d p oi nts a n d ass ess m e nts i n tri al N N 9 5 3 5 -4 5 3 3. E n d p oi nts a n d ass ess m e nts i n t h e tri al ar e list e d 

i n s e cti o n 6. 3   a n d A p p e n di x 3.  

D et ails r e g ar di n g s u m m ar y t a bl es, fi g ur es a n d listi n gs ( T F L) will b e s p e cifi e d i n a s e p ar at e 

d o c u m e nt ( m o c k T F L).  
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1. 1   O bj e cti v es a n d e n d p oi nts  

T h e o bj e cti v es a n d esti m a n ds i n t h e tri al ar e d es cri b e d b el o w.  

1. 1. 1   P ri m a r y o bj e cti v e a n d esti m a n ds  

T h e pri m ar y o bj e cti v e is t o d e m o nstr at e t h e eff e ct of s. c. s e m a gl uti d e 1 m g o n c e -w e e kl y o n w al ki n g 

a bilit y c o m p ar e d wit h pl a c e b o, b ot h a d d e d t o st a n d ar d -of -c ar e, i n p ati e nts wit h T 2 D a n d P A D wit h 

i nt er mitt e nt cl a u di c ati o n. 

T h e pri m ar y esti m a n d  will b e t h e m e di a n tr e at m e nt r ati o t o b as eli n e at w e e k 5 2 i n m a xi mu m 

w al ki n g dist a n c e f or s e m a gl uti d e 1 m g v ers us pl a c e b o, b ot h as a d d -o n t o st a n d ar d -of -c ar e, i n all 

r a n d o mis e d p ati e nts, r e g ar dl ess of c h a n g e i n b a c k gr o u n d m e di c ati o n, r es c u e tr e at m e nt ( e. g. 

r e v as c ul aris ati o n or st arti n g cil ost a z ol/ p e nt o xif ylli n e), a n d a d h er e n c e t o r a n d o mis e d tr e at m e nt. A 

c o m p osit e str at e g y is us e d t o h a n dl e i nt er c urr e nt e v e nts of d e at h, a n d  p h ysi c al i n a bilit y t o p erf or m 

t h e tr e a d mill t est. T h es e i nt er c urr e nt e v e nts ar e i n c or p or at e d i nt o t h e o ut c o m e b y as cri bi n g t h e m a n 

e xtr e m e u nf a v o ur a bl e r a n k.  

T w o  s e c o n d ar y esti m a n d s f or t h e pri m ar y o bj e cti v e will b e t h e m e di a n tr e at m e nt r ati o t o b as eli n e (i) 

at w e e k 5 7 i n m a xi m u m w al ki n g dist a n c e a n d (ii) at w e e k 5 2 i n p ai n fr e e w al ki n g dist a n c e f or 

s e m a gl uti d e 1 m g v ers us pl a c e b o , b ot h as a dd -o n t o st a n d ar d -of -c ar e, i n all r a n d o mis e d p ati e nts, 

r e g ar dl ess of c h a n g e i n b a c k gr o u n d m e di c ati o n a n d a d h er e n c e t o r a n d o mis e d tr e at m e nt . T h e 

r ati o n al e f or t h e p ai n fr e e w al ki n g dist a n c e esti m a n d is t h at t h e p ai n -fr e e w al ki n g dist a n c e is of 

p arti c ul ar i m p ort a n c e t o t h e p ati e nt, w h o is r e mi n d e d of his di s e as e i n t h e m o m e nt p ai n is 

e x p eri e n c e d.  

T h e pri m ar y a n d s e c o n d ar y esti m a n ds f or t h e pri m ar y o bj e cti v e ar e list e d i n  T a bl e  2  b el o w.   

T a bl e  2   P ri m a r y a n d s e c o n d a r y esti m a n ds f o r t h e p ri m a r y o bj e cti v e  

O bj e cti v e  
Esti m a n d 
c at e g o r y  

Esti m a n d  

P ri m a r y 
o bj e cti v e:  

P ri m a r y   T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, r e g ar dl ess of a d h er e n c e t o r a n d o mis e d tr e at m e nt 
a n d i niti ati o n of r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

E v e nts of d e at h or p h y si c al i n a bilit y t o p erf or m t h e tr e a d mill t est, ar e 
i n c or p or at e d i nt o t h e o ut c o m e b y as cri bi n g t h e m a n e xtr e m e u nf a v o ur a bl e r a n k 
( c o m p o sit e) 

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt): 
“r e g ar dl ess of i niti ati o n of r es c u e tr e at m e nt ” (tr e at m e nt p oli c y)  

P o p ul ati o n -l e v el s u m m a ry m e a s u r e : 

M e di a n r ati o of S e m a gl uti d e 1 m g v s pl a c e b o  
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O bj e cti v e  
Esti m a n d 
c at e g o r y  

Esti m a n d  

T o d e m o n str at e 
t h e eff e ct of s. c. 
s e m a gl uti d e 1 
m g o n c e -w e e kl y 
o n w al ki n g 
a bilit y 
c o m p ar e d wit h 
pl a c e b o, b ot h 
a d d e d t o 
st a n d ar d -of -
c ar e, i n p ati e nts 
wit h T 2 D a n d 
P A D wit h 
i nt er mitt e nt 
cl a u di c ati o n  

S e c o n d a r y 1 a  T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, h a d all p ati e nts a d h er e d t o r a n d o mis e d tr e at m e nt 
a n d n ot r e c ei v e d r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

Dis c o nti n u ati o n of tri al pr o d u ct: “ h a d t h e p ati e nt n ot dis c o nti n u e d tr e at m e nt ” 
( h y p ot h eti c al) 

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt) : 
“ h a d r es c u e tr e at m e nt n ot b e e n a v ail a bl e ” ( h y p ot h eti c al)  

E v e nts of d e at h  or  p h y si c al i n a bilit y t o p erf or m t h e tr e a d mill t est: “ h a d t h e 
p ati e nt n ot di e d  or  b e e n u n a bl e t o p erf or m t h e t est ” ( h y p ot h eti c al)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e : 

G e o m etri c m e a n r ati o of s e m a gl uti d e 1 m g v s pl a c e b o  

S e c o n d a r y 2   T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, r e g ar dl ess of a d h er e n c e t o r a n d o mis e d tr e at m e nt 
a n d i niti ati o n of r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e at w e e k 5 7  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

E v e nts of d e at h or p h y si c al i n a bilit y t o p erf or m t h e tr e a d mill t est, ar e 
i n c or p or at e d i nt o t h e o ut c o m e b y as cri bi n g t h e m a n e xtr e m e u nf a v o ur a bl e r a n k 
( c o m p o sit e) 

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt): 
“r e g ar dl ess of i niti ati o n of r es c u e tr e at m e nt ” (tr e at m e nt p oli c y)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

M e di a n r ati o of S e m a gl uti d e 1 m g v s pl a c e b o  

S e c o n d a r y 3   T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, h a d all p ati e nts a d h er e d t o r a n d o mis e d tr e at m e nt 
a n d n ot r e c ei v e d r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e at w e e k 5 7  

P o p ul ati o n of i nt e r est : 

All r a n d o mi s e d 

I nt e r c u r r e nt e v e nt st r at e g y : 

Dis c o nti n u ati o n of tri al pr o d u ct: “ h a d t h e p ati e nt n ot dis c o nti n u e d tr e at m e nt ” 
( h y p ot h eti c al) 

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt) : 
“ h a d r es c u e tr e at m e nt n ot b e e n a v ail a bl e ” ( h y p ot h et i c al) 

E v e nts of d e at h  or  p h y si c al i n a bilit y t o p erf or m t h e tr e a d mill t est: “ h a d t h e 
p ati e nt n ot di e d  or  b e e n u n a bl e t o p erf or m t h e t est ” ( h y p ot h eti c al)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

G e o m etri c m e a n r ati o of s e m a gl uti d e 1 m g v s pl a c e b o  
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O bj e cti v e  
Esti m a n d 
c at e g o r y  

Esti m a n d  

S e c o n d a r y 4  

 

T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, r e g ar dl ess of a d h er e n c e t o r a n d o mis e d tr e at m e nt 
a n d i niti ati o n of r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n p ai n fr e e w al ki n g dist a n c e at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d 

I nt e r c u r r e nt e v e nt st r at e g y : 

E v e nts of d e at h or p h y si c al i n a bilit y t o p erf or m t h e tr e a d mill t est, ar e 
i n c or p or at e d i nt o t h e o ut c o m e b y as cri bi n g t h e m a n e xtr e m e u nf a v o ur a bl e r a n k 
( c o m p o sit e) 

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt): 
“r e g ar dl ess of i niti ati o n of r es c u e tr e at m e nt ” (tr e at m e nt p oli c y)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

M e di a n r ati o of s e m a gl uti d e 1 m g v s pl a c e b o  

S e c o n d a r y 5 a  T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, h a d all p ati e nts a d h er e d t o r a n d o mis e d tr e at m e nt 
a n d n ot r e c ei v e d r es c u e tr e at m e nt  

V a ri a bl e/ E n d p oi nt:  

R ati o t o b as eli n e i n p ai n fr e e w al ki n g dist a n c e at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

Dis c o nti n u ati o n of tri al pr o d u ct: “ h a d t h e p ati e nt n ot dis c o nti n u e d tr e at m e nt ” 
( h y p ot h eti c al) 

I nt er v e nti o n s a n d m e di c ati o n r el at e d t o w ors e ni n g of P A D (r es c u e tr e at m e nt) : 
“ h a d r es c u e tr e at m e nt n ot b e e n a v ail a bl e ” ( h y p ot h eti c al)  

E v e nts of d e at h  or p h y si c al  i n a bilit y t o p erf or m t h e tr e a d mill t est: “ h a d t h e 
p ati e nt n ot di e d  or  b e e n u n a bl e t o p erf or m t h e t est ” ( h y p ot h eti c al)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

G e o m etri c m e a n r ati o of s e m a gl uti d e 1 m g v s pl a c e b o  

N ot es : a N ot r el at e d t o t h e c o nfir m at or y h y p ot h es es.  

1. 1. 2   S e c o n d a r y o bj e cti v es a n d esti m a n ds  

T h e s e c o n d ar y o bj e cti v es ar e t o c o m p ar e t h e eff e ct of s. c. s e m a gl uti d e 1 m g o n c e -w e e kl y v ers us 

pl a c e b o, b ot h a d d e d t o st a n d ar d -of -c ar e i n p ati e nts wit h T 2 D a n d P A D wit h i nt er mitt e nt 

cl a u di c ati o n w it h r e g ar ds t o: 

  P ati e nt r e p ort e d s y m pt o ms a n d i m p a cts of i nt er mitt e nt cl a u di c ati o n  ( V as c u Q o L-6 1 ) 

  B o d y w ei g ht  

  H b A 1 c  

  Li pi ds  

  Bl o o d pr ess ur e  

  N o n -i n v asi v e bl o o d pr ess ur e i n di c es ( a n kl e-br a c hi al i n d e x ( A BI), t o e -br a c hi al i n d e x ( T BI))  

  S af et y  

  P ati e nt -r e p ort e d w al ki n g a bilit y ( WI Q 2 ) 

  P ati e nt r e p ort e d h e alt h -r el at e d q u alit y of lif e ( S F-3 6 3 )) 

T h e esti m a n ds r el at e d t o t h e c o nfir m at or y s e c o n d ar y e n d p oi nt ar e d es cri b e d i n T a bl e  3  

N N 9 5 3 5- 4 5 3 3N N 9 5 3 50 |V V- T M F- 1 4 1 3 7 3 4  . - |3

 |  of  S A P  s a p 9 4 3

C O N FI D E N TI A L

V V- C LI N- 2 6 1 9 7 8 1. 0 .



St atisti c al A n al y sis Pl a n  

C O N FI D E N TI A L  

D at e:  2 6 A u g u st 2 0 2 4  N o v o N or di s k  

St u d y I D: N N 9 5 3 5 -4 5 3 3  V ersi o n:  3. 0  
U T N: U 1 1 1 1 -1 2 3 8 -7 0 7 1  St at u s:  Fi n al  
E u dr a C T N o: 2 0 1 9 -0 0 3 3 9 9 -3 8  P a g e:  1 0  of 4 3  
 

T a bl e  3   Esti m a n ds f o r t h e c o nfi r m at o r y s e c o n d a r y e n d p oi nt  

O bj e cti v e    Esti m a n d 
c at e g o r y  

Esti m a n d  

S e c o n d a r y 
o bj e cti v e:  

T o c o m p ar e 
t h e eff e ct of 
s. c. 
s e m a gl uti d e 
1 m g o n c e -
w e e kl y 
v er s u s 
pl a c e b o, 
b ot h a d d e d 
t o st a n d ar d-
of -c ar e i n 
p ati e nts 
wit h T 2 D 
a n d P A D 
wit h 
i nt er mitt e nt 
cl a u di c ati o n 
wit h r e g ar d s 
t o dis e as e 
s p e cifi c 
p ati e nt 
r e p ort e d 
o ut c o m e  

 S e c o n d a r y 
1  

T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, r e g ar dl ess of a d h er e n c e t o r a n d o mis e d 
tr e at m e nt a n d i niti ati o n of r es c u e tr e at m e nt 

V a ri a bl e/ E n d p oi nt:  

C h a n g e fr o m b as eli n e i n V as c u Q o L-6 at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

E v e nts of d e at h ar e i n c or p or at e d i nt o t h e o ut c o m e b y as cri bi n g t h e m 
a n e xtr e m e u nf a v o ur a bl e r a n k ( c o m p o sit e)  

I nt er v e nti o n s a n d m e di c ati o n s r el at e d t o w ors e ni n g of P A D (r es c u e 
tr e at m e nt): “r e g ar dl ess of i niti ati o n of r es c u e tr e at m e nt ” (tr e at m e nt 
p oli c y)  

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

M e di a n diff er e n c e b et w e e n S e m a gl uti d e 1 m g v s pl a c e b o  

 S e c o n d a r y 
2 a  

T r e at m e nt c o n diti o n:  

S e m a gl uti d e 1 m g or pl a c e b o, h a d all p ati e nts a d h er e d t o r a n d o mis e d 
tr e at m e nt a n d n ot r e c ei v e d r es c u e tr e at m e nt 

V a ri a bl e/ E n d p oi nt:  

C h a n g e fr o m b as eli n e i n V as c u Q o L -6 at w e e k 5 2  

P o p ul ati o n of i nt e r est : 

All r a n d o mis e d  

I nt e r c u r r e nt e v e nt st r at e g y : 

Dis c o nti n u ati o n of tri al pr o d u c t: “ h a d t h e p ati e nt n ot dis c o nti n u e d 
tr e at m e nt ” ( h y p ot h eti c al) 

I nt er v e nti o n s a n d m e di c ati o n r el at e d t o w ors e ni n g of P A D (r es c u e 
tr e at m e nt): “ h a d r es c u e tr e at m e nt n ot b e e n a v ail a bl e ” ( h y p ot h eti c al) 

E v e nts of d e at h: “ h a d t h e p ati e nt n ot di e d ” ( h y p ot h eti c al) 

P o p ul ati o n -l e v el s u m m a r y m e a s u r e: 

M e a n diff er e n c e b et w e e n S e m a gl uti d e 1 m g v s pl a c e b o  

N ot es : a  N ot r el at e d t o t h e c o nfir m at or y h y p ot h es es  

1. 1. 3   E x pl o r at o r y o bj e cti v e  

T h e e x pl or at or y o bj e cti v e is t o c o m p ar e t h e eff e ct s of s. c. s e m a gl uti d e 1 m g o n c e -w e e kl y v ers us 

pl a c e b o, b ot h a d d e d t o st a n d ar d -of -c ar e i n p ati e nts wit h T 2 D a n d P A D wit h i nt er mitt e nt 

cl a u di c ati o n wit h r e g ar ds t o:  

  D ail y a cti vit y l e v els ( wri st w or n a cti vit y tr a c k er)  

1. 2   T ri al d esi g n  

T h e tri al  is a 5 2-w e e k, r a n d o mis e d, d o u bl e -bli n d, pl a c e b o -c o ntr oll e d tri al c o m p ari n g s. c. 

s e m a gl uti d e 1  m g v ers us pl a c e b o b ot h a d d e d t o st a n d ar d -of -c ar e a n d a d mi nist er e d o n c e -w e e kl y i n 

p ati e nts wit h T 2 D a n d P A D wit h i nt er mitt e nt cl a u di c ati o n.  

P ati e nts will b e r a n d o mis e d i n a 1: 1 r ati o t o r e c ei v e eit h er s. c. s e m a gl uti d e 1 m g or pl a c e b o as a d d -

o n t o st a n d ar d -of -c ar e.  

T h e s cr e e ni n g p eri o d is u p t o 3 w e e ks b ef or e r a n d o mis ati o n . T h e tr e at m e nt d ur ati o n is 5 2 w e e ks 

i n cl u di n g a n ei g ht w e e ks es c al ati o n p eri o d. T h e f oll o w-u p p eri o d is 5 w e e ks.  
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I n a d diti o n t o t h e m ai n st u d y, a n e v al u ati o n of d ail y a cti vit y l e v el will b e p erf or m e d i n a s u bs et of 

p ati e nts usi n g a wrist -w or n a cti vit y tr a c k er t o q u a ntif y t h e l e v el of a cti vit y i n s el e ct e d ti m e p eri o ds 

of t h e st u d y.  

A n e xt er n al e v e nt a dj u di c ati o n c o m mitt e e ( E A C) will p erf or m o n g oi n g a dj u di c ati o n of pr e d efi n e d 

C V e v e nts a n d ot h er s el e ct e d A Es i n a n i n d e p e n d e nt a n d bli n d e d m a n n er.  

T h er e ar e n o pl a n n e d i nt eri m a n al ys es.  
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2  St atisti c al h y p ot h es es  

F or t h e pri m ar y e n d p oi nt, r ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e at w e e k 5 2, t h e f oll o wi n g 

c o nfir m at or y o n e -si d e d h y p ot h esis is pl a n n e d t o b e t est e d. L et t h e m e di a n  r ati o t o b as eli n e f or 

s e m a gl uti d e 1 m g a n d pl a c e b o  b e d efi n e d as M s e m a a n d M pl a c e b o , r es p e cti v el y. S u p eri orit y f or t h e 

m a xi m u m w al ki n g dist a n c e at w e e k 5 2 will t h e n b e t est e d as : 

H 0 : M s e m a ≤ M pl a c e b o  a g ai nst H a : M s e m a > M pl a c  

O p er ati o n all y t h e h y p ot h es es will b e e v al u at e d b y t w o -si d e d t ests.  

T h e h y p ot h esis f or t h e c o nfir m at or y s e c o n d ar y e n d p oi nt,  r ati o t o b as eli n e i n m a xi m u m w al ki n g 

dist a n c e at w e e k 5 7 a n d p ai n  fr e e w al ki n g dist a n c e at w e e k 5 2, is t h e s a m e as f or t h e pri m ar y 

e n d p oi nt. Li k e wis e, t h e h y p ot h esis f or t h e c o nfir m at or y s e c o n d ar y e n d p oi nt, c h a n g e fr o m b as eli n e 

i n V as c u-Q ol -6 s c or e at w e e k 5 2, is t h e s a m e as f or t h e pri m ar y e n d p oi nt, e x c e pt t h at M d e n ot es 

m e di a n c h a n g e fr o m b as eli n e.  

M ulti pli cit y A dj ust m e nt  

T h e f oll o wi n g hi er ar c hi c al t esti n g str at e g y will b e a p pli e d t o c o ntr ol t h e t y p e -I err or at a n o v er all 

al p h a l e v el (t w o -si d e d) of 0. 0 5  a cr oss t h e c o nfir m at or y e n d p oi nts:  

1.  S u p eri orit y of s e m a gl uti d e 1 m g vs. pl a c e b o o n r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n 

m a xi m u m w al ki n g dist a n c e  

2.  S u p eri orit y of s e m a gl uti d e 1 m g vs. pl a c e b o o n r ati o t o b as eli n e ( w e e k 0) at w e e k 5 7  i n 

m a xi m u m w al ki n g dis t a n c e 

3.  S u p eri orit y of s e m a gl uti d e 1 m g vs. pl a c e b o o n c h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n 

V as c u Q o L -6 s c or e  

4.  S u p eri orit y of s e m a gl uti d e 1 m g vs. pl a c e b o o n r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n p ai n -

fr e e w al ki n g dist a n c e 

As p er t h e hi er ar c hi c al st r at e g y, e a c h n ull h y p ot h e sis will b e c o nsi d er e d f or c o nfir m at or y t esti n g 

o nl y w h er e all pr e vi o us n ull h y p ot h es es h a v e b e e n r ej e ct e d i n f a v o ur of s e m a gl uti d e 1 m g.  

3  S a m pl e si z e d et e r mi n ati o n  

T h e pri m ar y e n d p oi nt is r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e o n a 

c o nst a nt -l o a d tr e a d mill t est. T h e c o nfir m at or y s e c o n d ar y e n d p oi nts ar e r ati o t o b as eli n e ( w e e k 0) at 

w e e k 5 7 i n m a xi m u m w al ki n g dist a n c e, c h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k  5 2 i n V as c u Q o L -6 

s c or e a n d r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n p ai n-fr e e w al ki n g dist a n c e. S u p eri orit y will b e 

t est e d f or all f o ur e n d p oi nts. T h e t y p e -I err or r at e will b e c o ntr oll e d i n t h e str o n g s e ns e a cr oss t h e 

pri m ar y a n d t h e c o nfir m at or y s e c o n d ar y h y p ot h es e s at a n o v er all al p h a l e v el (t w o -si d e d) of 0. 0 5 as  

d es cri b e d a b o v e .  

T h e tri al is d esi g n e d t o h a v e 8 9 % p o w er t o b e a bl e t o d et e ct a 2 0 % i m pr o v e m e nt i n m a xi m u m 

w al ki n g dist a n c e at w e e k 5 2 c o m p ar e d t o b as eli n e f or s e m a gl uti d e 1 m g r el ati v e t o pl a c e b o, h e n c e 

c o nfir m s u p eri orit y f or t h e pri m ar y e n d p oi nt. T his eff e ct si z e is e x p e ct e d t o b e cli ni c all y r el e v a nt 

( e v al u at e d b y t h e P GI-S) a n d is c o nsi d er e d a c hi e v a bl e d u e t o t h e p ot e nti al m o d e -of -a cti o n of 

s e m a gl uti d e.  
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P ri m a r y e n d p oi nt  

T h e p o w er h as b e e n c al c ul at e d usi n g st o c h asti c si m ul ati o n. First, a c o m pl et e d at as et h as b e e n 

si m ul at e d usi n g a n or m al distri b uti o n f or t h e l o g -tr a nsf or m e d pri m ar y e n d p oi nt.  

Tr e at m e nt r ati o (s e m a gl uti d e 1 m g v ers us pl a c e b o) is ass u m e d t o b e 1. 2, t h e c o effi ci e nt of v ari ati o n 

t o b e 0. 8 a n d a 1: 1 r a n d o mis ati o n. T h er e is s om e u n c ert ai nt y o v er t h e c o effi ci e nt of v ari ati o n b ut 

b as e d o n r es ult s fr o m t h e cil ost a z ol tri als ( b y di vi di n g t h e st a n d ar d d e vi ati o n wit h t h e m e a n) 4 -6  a n 

ass u m pti o n of a c o effi ci e nt of v ari ati o n  of 0. 8 s e e ms pl a usi bl e.  

Missi n g o bs er v ati o ns d u e t o  d e at h ( 2 % i n t ot al c orr es p o n di n g t o 8 d e at hs i n e a c h tr e at m e nt gr o u p) , 

i n a bilit y t o p erf or m t h e tr e a d mill t est ( 3 % i n t ot al c orr es p o n di n g t o 1 2 c as e s i n e a c h tr e at m e nt 

gr o u p), a n d d u e t o ot h er r e as o ns ( 3 % i n t ot al c orr es p o n di n g t o 1 2 c as es i n e a c h tr e at m e nt gr o u p), 

h a v e b e e n i ntr o d u c e d i n t h e c o m pl et e d at as et , ass u mi n g e q u al distri b uti o n b et w e e n tr e at m e nt 

gr o u p s.  

First, l o g -tr a nsf or m e d e n d p oi nts t h at ar e missi n g d u e t o ot h er r e as o ns t h a n d e at h or i n a bilit y t o 

p erf or m t h e w al ki n g t est ar e i m p ut e d b y s a m pli n g fr o m a n or m al distri b uti o n c orr es p o n di n g t o t h e 

t h e or eti c al distri b uti o n i n t h e pl a c e b o ar m. S e c o n d, th e r es ulti n g i m p ut e d d at as et is a n al ys e d usi n g 

Wil c o x o n r a n k -s u m -t est, w h er e r a n ks ar e assi g n e d as f oll o ws: P ati e nt s wit h n o n -missi n g 

o bs er v ati o ns ar e assi g n e d r a n ks a c c or di n g t o t h e o bs er v e d e n d p oi nt. P ati e nt s wit h missi n g 

o bs er v ati o n d u e t o d e at h  or  p h ysi c al i n a bilit y t o p erf or m t h e tr e a d mill t est ar e assi g n e d r a n ks as 

d es cri b e d i n S e cti o n  5. 3. 2 . T hir d, t h e i m p ut e d st a n d ar di z e d Wil c o x o n t est st atisti cs ar e c o m bi n e d 

usi n g R u bi n’s r ul e t o o bt ai n a P -v al u e.  

R e p e ati n g t h e si m ul ati o n 5 ,0 0 0  ti m es, e a c h wit h 5 0 i m p ut ati o ns , 8 0 0  p ati e nt s m ust b e r a n d o mis e d 

t o o bt ai n 8 9 % p o w er f or c o nfir mi n g s u p eri orit y f or t h e pri m ar y e n d p oi nt.  

S e c o n d a r y c o nfi r m at o r y e n d p oi nts  

T h e s a m e ass u m pti o ns as f or t h e pri m ar y e n d p oi nt ar e m a d e f or r ati o t o b as eli n e ( w e e k 0) at w e e k 

5 7 i n m a xi m u m w al ki n g dist a n c e a n d r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n p ai n -fr e e w al ki n g 

dist a n c e. T h e tr e at m e nt r ati o of 1. 2  is li k e wis e e x p e ct e d t o b e  a c hi e v a bl e d u e t o t h e m o d e of a cti o ns 

of s e m a gl uti d e. T h er ef or e, wit h 8 0 0 r a n d o mis e d p ati e nt s t h ere is a m ar gi n al p o w er of 8 9 % f or 

c o nfir mi n g s u p eri orit y f or t his s e c o n d ar y c o nfir m at or y e n d p oi nt.  

F or c h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n V as c u Q o L -6 s c or e, t h e p o w er f or c o nfir mi n g 

s u p eri orit y is c al c ul at e d si mil ar t o t h e p o w er f or t h e pri m ar y e n d p oi nt. St o c h asti c si m ul ati o n b as e d 

o n a n ass u m pti o n of a tr e at m e nt diff er e n c e of 2 p oi nts a n d a st a n d ar d d e vi ati o n of 5 ar e ass u m e d 

b as e d o n e arli er tri als. 7  

Missi n g o bs er v ati o ns ( 8 %) i n t ot al h a v e b e e n i ntr o d u c e d i n t h e si m ul at e d c o m pl et e d at as et i n t h e 

s a m e w a y as f or t h e pri m ar y e n d p oi nt. T h e r es ulti n g i m p ut e d d at as et is a n al ys e d usi n g a Wil c o x o n 

r a n k-s u m -t est wit h r a n ks assi g n e d usi n g t h e s a m e al g orit h m f or t h e pri m ar y e n d p oi nt  a n d  c o m bi n e d 

usi n g R u bi n’s r ul e t o o bt ai n a p -v al u e . R e p e ati n g t h e si m ul ati o n 5, 0 0 0 ti m es, e a c h wit h 5 0 

i m p ut ati o ns, wit h 8 0 0 r a n d o mis e d p ati e nt s, t h e p o w er is > 9 9 %  f or c o nfir mi n g s u p eri orit y of 

V as c u Q o L -6 s c or e.  
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O v e r all p o w e r  

T h e j oi nt ( eff e cti v e) p o w er is c al c ul at e d u n d er t h e ass u m pti o n of i n d e p e n d e n c e of e n d p oi nts b y 

m ulti pl yi n g t h e r es p e cti v e m ar gi n al p o w ers s u c c e ssi v el y. Si n c e s o m e of t h es e e n d p oi nts/t ests ar e 

p ositi v el y c orr el at e d, t h e ass u m pti o n of i n d e p e n d e n c e is vi e w e d as c o ns er v ati v e.  

Wit h t h e a b o v e  ass u m pti o ns, 8 9 % p o w er f or c o nfir mi n g s u p eri orit y f or t h e pri m ar y e n d p oi nt will 

r e q uir e a t ot al of 8 0 0 r a n d o mis e d p ati e nt s ( 4 0 0 p ati e nt s r a n d o mis e d i n e a c h tr e at m e nt gr o u p), w h e n 

c o m p ari n g s e m a gl uti d e 1 m g t o pl a c e b o.  

T a bl e  4  s u m m aris es t h e a ss u m pti o ns f or t h e s a m pl e si z e c al c ul ati o n a n d pr o vi d es a n o v er vi e w of 

t h e m ar gi n al a n d j oi nt p o w er f or e a c h h y p ot h esis. 

T a bl e  4   Ass u m pti o n s u s e d i n s a m pl e si z e c al c ul ati o n a n d p o w e r f o r m e eti n g i n di vi d u al 

h y p ot h es es as w ell as j oi nt p o w e r  

E n d p oi nt   H y p ot h esis   Ass u m pti o n s  

R a n d o mis e d 

p ati e nt s 

M a r gi n al 

p o w e r  

J oi nt 

p o w e r  

M a xi m u m w al ki n g 

dist a n c e  

S u p eri orit y   Tr e at m e nt r ati o = 1. 2  

C o effi ci e nt of v ari ati o n = 0. 8  

8 0 0  8 9 %   8 9 %  

V as c u Q o L -6 s c or e   S u p eri orit y   Tr e at m e nt diff er e n c e = 2 -p oi nts  

St a n d ar d d e vi ati o n = 5  

8 0 0  > 9 9 %   ~ 8 9 %  

P ai n -fr e e w al ki n g 

dist a n c e  

S u p eri orit y   Tr e at m e nt r ati o = 1. 2  

C o effi ci e nt of v ari ati o n = 0. 8  

8 0 0  8 9 %   ~ 7 9 %  

A b b r e vi ati o ns:  V as c u Q o L -6: V as c ul ar Q u alit y of Lif e -6 . E a c h s c e n ari o ass u m es 2 % ( 8 p er tr e at m e nt ar m) d e a d; 3 % 

u n a bl e t o p erf or m w al ki n g t est ( w al ki n g t est e n d p oi nts o nl y, 1 2 p er tr e at m e nt ar m); 3 % missi n g d u e t o ot h er r e as o n s ( 1 2 

p er tr e at m e nt ar m).  

T h e s a m pl e si z e c al c ul ati o ns a b o v e ar e s e nsiti v e t o t h e ass u m pti o ns m a d e f or t h e tr u e tr e at m e nt 

r ati o f or t h e pri m ar y e n d p oi nt. T a bl e  5  ill ustr at es t his wit h si x alt er n ati v e s et of ass u m pti o ns.  

T a bl e  5   P o w e r wit h diff e r e nt as s u m pti o ns f o r t h e t r e at m e nt r ati o f o r t h e p ri m a r y 

e n d p oi nt  

T r e at m e nt r ati o   C o effi ci e nt of v a ri ati o n   P o w e r o bt ai n e d wit h 8 0 0  r a n d o mis e d p ati e nt s  

1. 2  0. 8  8 9 %  

1. 2  1. 0  7 7 %  

1. 2  1. 5  5 3 %  

1. 3  0. 8  > 9 9 %  

1. 3  1. 0  9 8 %  

1. 3  1. 5  8 5 %  

 

A p pr o xi m at el y 1 ,1 4 3 p ati e nt s will b e s cr e e n e d t o a c hi e v e 8 0 0 p ati e nt s (s cr e e ni n g f ail ur e r at e of 

3 0 % is a nti ci p at e d) r a n d o ml y assi g n e d t o tri al pr o d u ct.  
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4  A n al ysis s ets  

D at a s el e cti o n f or st atisti c al a n al ys es will b e a t w o -st e p pr o c ess, first s el e cti n g p ati e nts b as e d o n t h e 

a n al ysi s p o p ul ati o n a n d s u bs e q u e ntl y e v e nts/ d at a f or t h os e p ati e nts b as e d o n t h e o bs er v ati o n p eri o d , 

s e e T a bl e  6  a n d T a bl e  7  f or d efi niti o ns of a n al ysi s p o p ul ati o ns a n d o bs er v ati o n p eri o ds, 

r es p e cti v el y. 

T a bl e  6   A n al ysi s p o p ul ati o n s  

P o p ul ati o n  D es c ri pti o n  

R a n d o mis e d  All p ati e nt s r a n d o mis e d  

F ull a n al y sis s et  F ull a n al y sis s et ( F A S): All p ati e nt s r a n d o mis e d. P ati e nt s will b e a n al y s e d 

a c c or di n g t o t h e r a n d o mis e d tr e at m e nt  

S af et y  a n al y sis s et  All p ati e nt s r a n d o ml y assi g n e d t o tri al tr e at m e nt a n d w h o t a k e at l e ast 1 d o s e of 

tri al pr o d u ct. P ati e nt s will b e a n al y s e d a c c or di n g t o t h e tri al pr o d u ct r e c ei v e d f or 

t h e m aj orit y of t h e p eri o d t h e y w er e o n tr e at m e nt 

 

T a bl e  7   O bs e r v ati o n p e ri o d s  

O bs e r v ati o n p e ri o d  D es c ri pti o n  

I n-tri al T his o b s er v ati o n p eri o d is d efi n e d as t h e p eri o d fr o m t h e d at e of  r a n d o mis ati o n 

t o t h e first of t h e f oll o wi n g d at es, b ot h i n cl u si v e: 

  D at e of t h e e n d -of -tri al (f oll o w-u p) visit ( V 9 ) 

  D at e of d e at h  

  D at e w h e n p ati e nt  wit h dr e w i nf or m e d c o n s e nt  

  D at e of l ast c o nt a ct f or p ati e nt s l o st t o f oll o w -u p  

O n -tr e at m e nt  T his o b s er v ati o n p eri o d i n cl u d e s ass e ss m e nts a n d e v e nts f or t h e ti m e p eri o d 

w h er e p ati e nt s ar e  e x p o s e d t o t h e i n v esti g ati o n al m e di ci n al pr o d u cts, r e g ar dl ess 

of w h et h er t h e p ati e nts h a v e r e c ei v e d r es c u e tr e at m e nt or n ot, as w ell as b as eli n e 

ass es s m e nts.   

T h e  o b s er v ati o n p eri o d st arts at t h e d at e of first d o s e of tri al pr o d u ct . T h e 

o b s er v ati o n p eri o d  a n d e n d s at t h e first of t h e d at es list e d b el o w b y t y p e of 

e n d p oi nt.  

A d v e rs e e v e nts ( ot h e r t h a n s e v e r e 

h y p o gl y c a e mi c e pis o d es)  

Effi c a c y, s e v e r e h y p o gl y c a e mi c 

e pi s o d es a n d all ot h e r e n d p oi nts  

  D at e of t h e e n d -of -tri al (f oll o w-u p) 

visit ( V 9 ) 

  D at e of pr e m at ur e e n d -of -tri al 

(f oll o w-u p) visit ( V 9 A)  

  D at e of l ast d o s e o n i n v esti g ati o n al 

tri al pr o d u ct + 4 2 d a y s 

  E n d d at e of t h e ‘i n-tri al’ 

o b s er v ati o n p eri o d  

  D at e of l ast d o s e o n i n v esti g ati o n al 

tri al pr o d u ct + 7 d a y s 

F or t h e a d v ers e e v e nts t h e r ati o n al e f or t h e e n d of t h e o n -tr e at m e nt p eri o d r el at e d 

t o l ast d at e o n tri al pr o d u ct is t h e ti m e of f oll o w-u p at 5 w e e k s ( 3 5 d a y s) aft er t h e 

l ast d at e o n tri al pr o d u ct, w hi ch is c orr es p o n di n g t o a p pr o xi m at el y fi v e h alf -li v es 

of s e m a gl uti d e O W  a n d  i n cl u di n g t h e visit wi n d o w of 7 d a y s. I n t ot al 4 2 d a y s. 

F or all ot h er e n d p oi nts t h e o n -tr e at m e nt o b s er v ati o n p eri o d r efl e cts t h e p eri o d i n  

w hi c h p ati e nt s ar e tr e at e d a n d  i n cl u d es t h e visit wi n d o w of 7 d a y s.  

T h e o n -tr e at m e nt o b s er v ati o n p eri o d will n ot  a c c o u nt f or t e m p or ar y tri al pr o d u ct 

dis c o nti n u ati o n s.  
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O bs e r v ati o n p e ri o d  D es c ri pti o n  

O n -tr e at m e nt wit h o ut r es c u e 

tr e at m e nt 

T his o b s er v ati o n p eri o d i n cl u d es  ass e ss m e nts a n d e v e nts f or t h e ti m e p eri o d 

w h er e p ati e nt s w er e  e x p o s e d t o tri al pr o d u ct a n d b ef or e r es c u e tr e at m e nt. T h u s, 

t his o b s er v ati o n p eri o d is a s u b s et of t h e o n -tr e at m e nt p eri o d; e x cl u di n g 

o b s er v ati o n s at a n d f oll o wi n g r es c u e  tr e at m e nt. 

T h e d efi ni ti o n of r es c u e tr e at m e nt c a n b e s e e n i n t h e pr ot o c ol s e cti o n 6. 5. 1. T h e 

d at e of r es c u e tr e at m e nt will b e t h e first d at e of t h e f oll o wi n g:  

  D at e of m e di c ati o n  t a k e n d u e t o w ors e ni n g of t h e P A D 

  D at e of art er y r e v as c ul aris ati o n pr o c e d ur e  

 

D at a p oi nts c oll e ct e d o ut si d e a n o bs er v ati o n p eri o d ( n ot f ulfilli n g t h e crit eri a f or t h e p eri o d) will b e 

tr e at e d as mi ssi n g i n t h e a n al ysi s. B as eli n e d at a will al w a ys b e i n cl u d e d i n a n o bs er v ati o n p eri o d. 

B ef or e d at a ar e l o c k e d f or st atisti c al a n al ysi s, a r e vi e w of al l d at a will t a k e pl a c e. I n g e n er al p ati e nt s 

s h o ul d n ot b e e x cl u d e d fr o m a n a n al ysi s s et a n d o bs er v ati o ns s h o ul d n ot b e e x cl u d e d fr o m  a n 

o bs er v ati o n p eri o d, if t h e y f ulfil t h e crit eri a. If p ati e nts or o bs er v ati o ns ar e e x cl u d e d, t h e r e as o ns f or 

t h eir e x cl usio n m ust b e d o c u m e nt e d b ef or e d at a b as e l o c k a n d d es cri b e d i n t h e cli ni c al tri al r e p ort. 

A n y d e cisi o n t o e x cl u d e eit h er a p ati e nt or si n gl e o bs er v ati o n fr o m t h e st atisti c al a n al ysi s is t h e j oi nt 

r es p o nsi bilit y of t h e m e m b ers of t h e N o v o N or dis k st u d y gr o u p. 
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5  St atisti c al a n al ys e s  

5. 1   G e n e r al c o nsi d e r ati o ns  

N o v o N or dis k will b e r es p o nsi bl e f or t h e st atisti c al a n al ysi s a n d r e p orti n g. A n al ysi s a n d r e p orti n g 

will b e b as e d o n p o ol e d d at a fr o m all sit es a n d  will b e p erf or m e d o n u n -bli n d e d d at a aft er d at a b as e 

r el e as e. 

W h er e a p pli c a bl e, t h e c o m p aris o n pr es e nt e d fr o m a st atisti c al a n al ysi s will b e s e m a gl uti d e 1. 0 m g 

v ers us pl a c e b o a n d r es ult s will b e pr es e nt e d b y t h e esti m at e d tr e at m e nt c o ntr ast wit h ass o ci at e d 

t w o-si d e d 9 5 % c o nfi d e n c e i nt er v als a n d p -v al u es c orr es p o n di n g t o t w o -si d e d t ests of n o diff er e n c e.  

U nl ess ot h er wis e m e nti o n e d, b as eli n e ass ess m e nt is d efi n e d as t h e l at est a v ail a bl e m e as ur e m e nt 

fr o m t h e r a n d o mis ati o n visit ( V 2) or t h e s cr e e ni n g visit ( V 1). T h us, if a V 2 ass ess m e nt is missi n g 

t h e n t h e ass ess m e nt fr o m V1 will b e us e d as t h e b as eli n e ass ess m e nt, if a v ail a bl e. F or t h e e n d p oi nt 

‘ m a xi m u m w al ki n g dist a n c e’, t h e b as eli n e ass ess m e nt is d efi n e d as t h e m e a n of t h e t w o 

ass ess m e nts fr o m t h e r a n d o mis ati o n visit ( V 2). If o nl y o n e of t h e ass ess m e nts i s a v ail a bl e, t his  will 

b e us e d as t h e b as eli n e as s ess m e nt, a n d if n o ass es s m e nts ar e a v ail a bl e at V 2 t h e n t h e ass ess m e nt at 

V 1 will b e us e d.  

L a b or at or y v al u es 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 s et t o ½ L L O Q. 

L a b or at or y v al u es a b o v e t h e u p p er li mit of q u a ntifi c ati o n ( U L O Q) will b e s et t o U L O Q.  

All c o nti n u o us v ari a bl es will b e s u m m ari z e d wit h n, m e a n, st a n d ar d d e vi ati o n , m e di a n, g e o m etri c 

m e a n, C V, mi n a n d m a x. W h e n r el e v a nt n u m b er of v al u es n < L L O Q a n d n > U L O Q will als o b e 

pr es e nt e d.  

5. 2   S u bj e ct dis p ositi o n  

T h e  n u m b er of p ati e nts c o m pl eti n g t h e tri al will b e s u m m aris e d b y tr e at m e nt gr o u p. T h e n u m b er of 

p ati e nts wit h pr e m at ur e tr e at m e nt dis c o nti n u ati o n a n d tri al wit h dr a w als will b e s u m m aris e d b y 

tr e at m e nt gr o u p a n d r e as o n f or pr e m at ur e dis c o nti n u ati o n a n d tri al wit h dr a w al. 

5. 3   P ri m a r y e n d p o i nt a n al ys es 

5. 3. 1   D efi niti o n of e n d p oi nt  

T h e pri m ar y e n d p oi nt is r ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e o n a 

c o nst a nt -l o a d tr e a d mill. 

T h e m a xi m u m w al ki n g dist a n c e  o n t h e tr e a d mill will b e m e as ur e d i n m et er or f e et. T h e 

m e as ur e m e nts i n f e et will b e c o n v ert e d t o m et ers. T h e l o g arit h m of t h e v al u es i n m et ers will b e 

us e d t o c al c ul at e c h a n g e fr o m b as eli n e, a n d w h e n b a c k tr a nsf or m e d t his will gi v e t h e r ati o t o 

b as eli n e i n m a xi m u m w al ki n g dist a n c e.  L o g tr a nsf or m ati o n h as b e e n c h os e n i n t h e pri m ar y a n al ysi s 

to r e d u c e t h e v ari a bilit y a n d t h e i m p a ct of e xtr e m e v al u es, as d es cri b e d i n t h e cil ost a z ol tri als .4 -6  
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5. 3. 2   M ai n a n al yti c al a p p r o a c h  

P ri m a r y esti m a n d  

A c c or d i n g t o t h e pri m ar y esti m a n d (s e e S e cti o n 1. 1. 1 ), t h e pri m ar y a n al ysi s will b e b as e d o n all 

r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e i n-tri al o bs er v ati o n p eri o d a n d, as p er t h e c o m p osit e 

str at e g y f or h a n dli n g i nt er c urr e nt e v e nts, p ati e nts wit h missi n g v al u es at 5 2 w e e ks d u e t o d e at h or 

p h ysi c al in a bilit y t o p erf or m t h e w al ki n g t est , will b e h a n dl e d b y as cri bi n g t h e m a n e xtr e m e 

u nf a v o ur a bl e r a n k.  

S p e cifi c all y , r a n ks f or t h e pri m ar y e n d p oi nt will b e assi g n e d as f oll o ws: 

1.  P ati e nts wit h missi n g v al u es d u e t o d e at h ar e or d er e d b y ti m e of d e at h  (t h e e arli er d e at h, t h e 

w ors e r a n k)  

2.  P ati e nts wit h missi n g v al u es f or t h e tr e a d mill t est d u e t o b ei n g p h ysi c all y  u n a bl e t o p erf or m t h e 

t est ar e r a n k e d m or e f a v o ur a bl y t h a n all d e at hs, a n d or d er e d b y t h e w al ki n g dist a n c e at b as eli n e 

( a hi g h er b as eli n e v al u e c orr es p on ds t o a gr e at er d et eri or ati o n a n d s o is assi g n e d a w ors e r a n k)  

3.  P ati e nts wit h o bs er v e d v al u es or missi n g v al u es d u e t o ot h er r e as o ns t h a n d e at h or i n a bilit y t o 

p erf or m t h e w al ki n g t est, ar e r a n k e d m or e f a v o ur a bl y t h a n all d e at hs or p ati e nts u n a bl e t o 

p erf o r m t h e w al ki n g t est, a n d or d er e d a c c or di n g t o t h eir a ct u al or i m p ut e d v al u e, s e e b el o w (t h e 

l o w er t h e w al ki n g dist a n c e r el ati v e t o b as eli n e, t h e w ors e r a n k) 

 

T h e m a xi m u m w al ki n g dist a n c e will b e l o g -tr a nsf or m e d, a n d t h e a n al ysi s will b e b as e d o n 

diff er e n c e b et w e e n t h e l o g tr a nsf or m e d v al u e at w e e k 5 2 a n d b as eli n e.  A n y m a xi m u m w al ki n g 

dist a n c es r e c or d e d as z er o m et ers at w e e k 5 2, will b e h a n dl e d as mi ssi n g a n d r a n k e d a c c or di n g t o 2) 

a b o v e.  A n y m a xi m u m w al ki n g dist a n c es r e c or d e d as z er o m et ers  at w e e k 2 6 , will b e h a n dl e d b y 

assi g ni n g a s m all v al u e  of 1 0 -3  m et ers  as l o g( 0) is n ot d efi n e d. T his  als o  e n s ur es t h at t h e s e w al ki n g 

dist a n c es a r e diff er e nti at e d fr o m t h e o bs er v e d v al u es  a n d ar e r a n k e d m or e f a v o ur a bl y t h a n c at e g or y 

1 a n d 2  a b o v e  b ut l ess f a v o ur a bl y as c o m p ar e d t o t h os e p ati e nts w h o h a v e p erf or m e d t h e 

ass ess m e nt . 

F or p ati e nts i n c at e g or y 3 a b o v e d at a will b e r e pr e s e nt e d n u m eri c all y as t h e l o g tr a nsf or m e d 

pri m ar y e n d p oi nt f or p ati e nts wit h o bs e r v e d d at a at w e e k 5 2. V al u es f or p ati e nts i n c at e g or y 1 or 2 

will b e r e pr es e nt e d n u m eri c all y as t h e v al u e -1 0 5 + 1 0 0 f or t h e missi n g o bs er v ati o n wit h l o w est r a n k, 

t h e v al u e -1 0 5 + 2∙ 1 0 0 f or t h e o bs er v ati o n wit h n e xt -l o w est r a n k a n d s o f ort h, i n a c c or d a n c e wit h t h e 

r a n ki n g a p pr o a c h d es cri b e d a b o v e. T his will e ns ur e t h at:  

1.  all e xtr e m e u nf a v o ur a bl e v al u es ar e b el o w a n y o b s er v e d  or i m p ut e d  v al u e  

2.   t h e diff er e n c e b et w e e n a n e xtr e m e u nf a v o ur a bl e v al u e a n d a n y ot h er v al u e will f all o utsi d e t h e 

r a n g e of diff er e n c es b et we e n a n y t w o o bs er v e d or i m p ut e d v al u es  

P ati e nts wit h missi n g v al u es f or t h e pri m ar y e n d p oi nt d u e t o ot h er r e as o ns t h a n d e at h or i n a bilit y t o 

p erf or m t h e w al ki n g t est will h a v e t h eir v al u es i m p ut e d usi n g m ulti pl e i m p ut ati o n u n d er a missi n g 

at r a n d o m ( M A R) ass u m pti o n. I m p ut ati o n will b e p erf or m e d  s e p ar at el y wit hi n gr o u ps d efi n e d b y 

r a n d o mis e d tr e at m e nt a n d tr e at m e nt st at us at w e e k 5 2, f or a t ot al of f o ur gr o u ps: (i) s e m a gl uti d e/ o n -

tr e at m e nt; (ii) s e m a gl uti d e/ off-tr e at m e nt; (iii) pl a c e b o/ o n-tr e at m e nt; (i v) pl a c e b o/ off-tr e at m e nt. 

First, i nt er mitt e nt  missi n g v al u es ar e i m p ut e d M ar k o v C h ai n M o nt e C arl o ( M C M C) t o o bt ai n a 

m o n ot o n e missi n g d at a p att er n, g e n er ati n g 5 0 0 c o m pl et e d at a s ets. S e c o n d, s e q u e nti al c o n diti o n al 

li n e ar r e gr essi o n will b e us e d t o i m p ut e m o n ot o n e missi n g v al u es, st arti n g wit h t h e first vi sit aft er 
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b as eli n e a n d s e q u e nti all y c o nti n ui n g t o t h e l ast pl a n n e d visit at w e e k 5 2. T h e r e gr essi o n m o d el us e d 

f or i m p ut ati o n will i n cl u d e b as eli n e a n d p ost-b as eli n e v al u es f or t h e e n d p oi nt o bs er v e d pri or t o t h e 

visit i n q u esti o n as c o v ari at es.  

 

T a bl e  9  s u m m aris es t h e h a n dli n g of missi n g a n d o bs er v e d v al u es f or t h e pri m ar y a n al ysi s.  

If t h e E M al g orit h m f ails t o c o n v er g e aft er 2 0 0 it er ati o ns  at eit h er  E -st e p or M -st e p, t h e n u m b er of 

it er ati o ns will b e i n cr e as e d t o e ns ur e c o n v er g e n c e  of b ot h t h e M a xi m u m Li k eli h o o d Esti m at es  

( M L E) a n d p ost eri or m o d e usi n g M A XI T E R  o pti o n i n P R O C MI.  

T h e 5 0 0 c o m pl et e d at a s ets will b e a n al ys e d usi n g a Wil c o x o n r a n k -t est. Ru bi n’s r ul e will b e us e d 

t o c o m bi n e t h e st a n d ar di s e d Wil c o x o n t est st atisti cs. T h e c o nfir m at or y st atisti c al t esti n g will b e 

b as e d o n t h e p -v al u e fr o m t h e p o ol e d st a n d ar dis e d Wil c o x o n t est st atisti c.  

S u p eri orit y is c o nsi d er e d c o nfir m e d if t h e p -v al u e is str i ctl y b el o w 0. 0 5.  

F or esti m ati o n of eff e ct  i n r el ati o n t o t h e pri m ar y esti m a n d , t h e H o d g es -L e h m a n n esti m at or  will b e 

c al c ul at e d o n l o g -tr a nsf or m e d d at a f or e a c h of t h e 5 0 0 c o m pl et e d at a s ets. R u bi n’s r ul e will b e us e d 

t o o bt ai n i nf er e n c es. R es ults will b e b a c k tr a nsf or m e d t o ori gi n al s c al e , t h u s s h o wi n g t h e m e di a n 

tr e at m e nt r ati o of t h e r ati o t o b as eli n e i n m a xi m u m w al ki n g dist a n c e a n d 9 5 % c o nfi d e n c e i nt er v als . 

T h e a p pr o a c h t o n u m eri c all y r e pr es e nti n g t h e d at a d es cri b e d a b o v e will e ns ur e t h at t h e esti m at e a n d 

9 5 % c o nfi d e n c e i nt er v al ar e n ot aff e ct e d b y t h e s p e cifi c n u m eri c al r e pr es e nt ati o n of e xtr e m e 

u nf a v o ur a bl e v al u es.  

T a bl e  8   V a ri a bl es us e d i n t h e a n al ysi s of p ri m a r y e n d p oi nt  

V a ri a bl e  C at e g o ri es  
Tr e at m e nt  S E M A G L U TI D E 1. 0 M G  

P L A C E B O  
C h g  It is t h e diff er e n c e b et w e e n t h e l o g tr a n sf or m e d v al u e at w e e k 5 2 a n d b as eli n e  

 

A S A S c o d e t e m pl at e f or h y p ot h esis t esti n g f or S e m a gl uti d e 1. 0 m g  vs Pl a c e b o  is gi v e n b el o w: 

pr o c n p ar 1 w a y wil c o x o n hl d at a = < d at as et n a m e >;                                                                                                             

cl ass tr e at m e nt;                                                                                                                                                       

v ar c h g;                                                                                                                                                   

o ds o ut p ut Wil c o x o n T est = < o ut p ut d at as et n a m e 1 >  Wil c o x o n S c or es = < o ut p ut d as et n a m e 2 > 

H o d g es L e h m a n n = < o ut p ut d at as et n a m e 3 >;  r u n; 

H o d g es -L e h m a n n as y m pt oti c esti m at e of t h e l o c ati o n s hift a n d its ass o ci at e d 9 5 % c o nfi d e n c e li mits 

ar e c al c ul at e d usi n g t h e H L o pti o n of t h e N P A R 1 W A Y pr o c e d ur e.  
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T a bl e  9   H a n dli n g of missi n g a n d o bs e r v e d v a l u es f o r t h e p ri m a r y esti m a n d/ a n al ysi s 

Ass ess m e nt 
at w e e k 5 2  

P ati e nt s o n 
r a n d o mis e d 
t r e at m e nt 
at w e e k 5 2 ?  

T y p e d es c ri pti o n  H a n dli n g  

A v ail a bl e   Y es   A v ail a bl e o n r a n d o mis e d t r e at m e nt  
P ati e nts  wit h a w e e k 5 2 ass ess m e nt a n d o n r a n d o mis e d tr e at m e nt  

Us e o b s er v e d v al u e  

N o   A v ail a bl e b ut dis c o nti n u e d  
P ati e nts  w h o dis c o nti n u e d tr e at m e nt pr e m at ur el y b ut r et ur n e d t o 
h a v e a w e e k 5 2 ass ess m e nt  

Us e o b s er v e d v al u e  

Missi n g   Y es   P h y si c all y u n a bl e t o p e rf o r m w al ki n g t est o n r a n d o mis e d 
t r e at m e nt 
P ati e nt s o n r a n d o mis e d tr e at m e nt b ut wit h o ut a w e e k  5 2 
ass ess m e nt d u e t o i n a bilit y t o p erf or m w al ki n g t est  

I n c or p or at e i nt o e n d p oi nt 
( c o m p o sit e str at e g y) 

Mi ssi n g o n r a n d o mis e d t r e at m e nt  
P ati e nts  o n r a n d o mis e d tr e at m e nt b ut wit h o ut a w e e k 5 2 
ass ess m e nt f or ot h er r e as o n s t h a n i n a bilit y t o p erf or m w al ki n g 
t est 

I m p ut e i n o w n ar m b as e d 
o n ‘ A v ail a bl e o n 
r a n d o mis e d tr e at m e nt’ 

N o   P h y si c all y u n a bl e t o p e rf o r m w al ki n g t est a n d dis c o nti n u e d  
P ati e nts  w h o dis c o nti n u e d r a n d o mis e d tr e at m e nt pr e m at ur el y, 
r et ur n e d t o h a v e a w e e k 5 2 ass ess m e nt b ut w er e u n a bl e t o 
p erf or m w al ki n g t est  

I n c or p or at e i nt o e n d p oi nt 
( c o m p o sit e str at e g y) 

D e at h  
P ati e nts wit h o ut a w e e k 5 2 ass ess m e nt d u e t o d e at h  

I n c or p or at e i nt o e n d p oi nt 
( c o m p o sit e str at e g y) 

Mi ssi n g a n d dis c o nti n u e d  
P ati e nts  w h o dis c o nti n u e d r a n d o mis e d tr e at m e nt pr e m at ur el y a n d 
di d n ot r et ur n t o h a v e  a n ass ess m e nt at w e e k 5 2 . 

I m p ut e i n o w n ar m b as e d 
o n ‘ A v ail a bl e b ut 
dis c o nti n u e d’  

 

S e c o n d a r y  esti m a n d  

T h e s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt (s e e s e cti o n 1. 1. 1 ), will b e b as e d o n all 

r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e o n-tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n 

p eri o d.  

T h e  m a xi m u m w al ki n g dist a n c e will b e l o g -tr a nsf or m e d a n d t h e c h a n g e fr o m b as eli n e t o t h e 

5 2  w e e ks will b e a n al ys e d usi n g a mi x e d m o d el f or r e p e at e d m e as ur e m e nts ( M M R M ). T h e m o d el 

will i n cl u d e m e as ur e m e nts at b ot h w e e k 2 6 a n d 5 2 as d e p e n d e nt v ari a bl es. T h e i n d e p e n d e nt eff e cts 

i n cl u d e d i n t h e m o d el will b e tr e at m e nt a n d r e gi o n ( E ur o p e, N ort h A m eri c a a n d Asi a ) as c at e g ori c al 

fi x e d eff e cts a n d b as eli n e m a xi m u m w al ki n g dist a n ce (l o g -tr a nsf or m e d) as a c o v ari at e, all n est e d 

wit hi n visit ( w e e k) as a f a ct or.  A n u nstr u ct ur e d c o v ari a n c e m atri x f or m e as ur e m e nts wit hi n t h e 

s a m e p ati e nt will b e e m pl o y e d.   

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al a n d p -v al u e will b e c al c ul at e d. T h e esti m at e d tr e at m e nt 

diff er e n c e a n d c o nfi d e n c e i nt er v als will b e b a c k tr a nsf or m e d t o ori gi n al s c al e, a n d t h us pr es e nt t h e 

esti m at e d tr e at m e nt r ati o wit h c o nfi d e n c e i nt er v al.  

5. 3. 3   S e nsiti vi t y a n al ysis 

As a s e nsiti vit y a n al ysi s f or t h e pri m ar y esti m a n d, a t w o -di m e nsi o n al ti p pi n g p oi nt a n al ysi s will b e 

p erf or m e d. Missi n g d at a will b e i m p ut e d a c c or di n g t o t h e pri m ar y m ulti pl e i m p ut ati o n a p pr o a c h 

a n d fi x e d v al u es  1  a n d  2  will b e a d d e d t o e a c h i m p ut e d v al u e i n t h e s e m a gl uti d e ar m a n d pl a c e b o 

ar m, r es p e cti v el y. T h e pri m ar y a n al ysi s will t h e n b e p erf or m e d wit h t h es e d elt a -a dj ust e d 

i m p ut ati o ns. T his will b e r e p e at e d f or a gri d of ( 1 ,  2 )-v al u es, i n cl u di n g s c e n ari os w h er e p ati e nt s 
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wit h missi n g v al u es i n t h e s e m a gl uti d e ar m h a v e w ors e o ut c o m es t h a n t h o s e i n t h e pl a c e b o ar m. 

T his s e nsiti vit y a n al ysi s e v al u at es t h e r o b ust n ess of t h e s u p eri orit y c o n cl usi o n t o d e vi ati o ns fr o m 

t h e M A R ass u m pti o n f or missi n g d at a. T h e ti p pi n g p oi nt s e nsiti vit y a n al ysi s wil l o nl y b e 

p erf or m e d, if s u p eri orit y h as b e e n c o nfir m e d i n t h e pri m ar y a n al ysi s . 

T h er e ar e n o pl a n n e d s e n siti vit y a n al ys es f or t h e s e c o n d ar y esti m a n d.  

5. 4   S e c o n d a r y e n d p oi nt s a n al ysi s  

5. 4. 1   C o nfi r m at o r y s e c o n d a r y e n d p oi nts  

As p er t h e hi er ar c hi c al str at e g y  (s e cti o n 2 ) su p eri orit y is c o nsi d er e d c o nfir m e d  f or a s e c o n d ar y 

c o nfir m at or y e n d p oi nt  if t h e p-v al u e is stri ctl y b el o w 0. 0 5  a n d  all pr e vi o us n ull h y p ot h es es h a v e 

b e e n r ej e ct e d i n f a v o ur of s e m a gl uti d e 1 m g.  

5. 4. 1. 1   D efi niti o n of e n d p oi nts  

T h e c o nfir m at or y s e c o n d ar y e n d p oi nts ar e:  

  R ati o t o b as eli n e ( w e e k 0) at w e e k 5 7 i n m a xi m u m w al ki n g dist a n c e  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n V as c u Q o L -6 s c or e  

  R ati o t o b as eli n e ( w e e k 0) at w e e k 5 2 i n p ai n -fr e e w al ki n g dist a n c e 

 

T h e m a xi m u m w al ki n g dist a n c e  at f oll o w -u p will b e m e as ur e d i n m et er or f e et  a n d will b e h a n dl e d 

i n t h e s a m e w a y as d es cri b e d f or t h e pri m ar y e n d p oi nt (s e e s e cti o n 5. 3. 1 ). 

T h e V as c u Q o L -6 is a P A D -s p e cifi c q u esti o n n air e wit h 6 it e ms c o v eri n g s o ci al, e m oti o n al, 

f u n cti o n al as w ell as p ai n- a n d s y m pt o m -r el at e d as p e cts of t h e p ati e nt´ s o v er all q u alit y of lif e. T h e 

si x it e ms e v al u at e li mit ati o n i n a cti viti es ( a cti vit y), tir e d n ess i n t h e l e gs (s y m pt o m), w al ki n g a bilit y 

( a cti vit y), c o n c er ns a b o ut p o or cir c ul ati o n i n t h e l e gs ( e m oti o n al as p e cts), a bilit y t o t a k e p art i n 

s o ci al a cti viti es (s o ci al as p e cts) a n d dis c o mf orts  fr o m p ai n i n t h e l e g ( p ai n). E a c h it e m h as a f o ur-

p oi nt r es p o ns e s c al e ( w h er e 1 = m ost pr o bl e ms a n d 4 = n o pr o bl e ms). A s u m m ar y r a w s c or e c a n b e 

c al c ul at e d, r a n gi n g fr o m 6 t o 2 4 ( w h er e hi g h er s c or es i n di c at e l ess s e v er e li mit ati o n), b y s u m m ati n g 

t h e s c or e o n e a c h q u esti o n. A hi g h er v al u e i n di c at es b ett er h e alt h.  

F or e a c h p ati e nt, i m p ut ati o n of t h e V as c u Q ol -6  it e ms will b e d o n e if at l e ast 5 0 % of t h e it e ms h a v e 

b e e n  a ns w er e d . Missi n g v al u es f or V as c u Q o L -6 it e ms at a visit will b e b as e d o n t h e m e a n v al u e of 

all t h e a ns w er e d  q u esti o n s  of all p ati e nts  f or t h e it e m at t h at p arti c ul ar visit , if t he  r e q uir e m e nt of 

r es p o ns es t o 5 0 % of t h e it e ms w as s atisfi e d  (i. e. ass u mi n g ‘ missi n g at r a n d o m’).8 T h e p ai n -fr e e 

w al ki n g d ist a n c e o n t h e tr e a d mill will b e m e as ur e d i n m et er or f e et  a n d will b e h a n dl e d i n t h e s a m e 

w a y as d es cri b e d f or t h e pri m ar y e n d p oi nt (s e e s e cti o n 5. 3. 1 ). 

5. 4. 1. 2   M ai n a n al yti c al a p p r o a c h  

M a xi m u m w al ki n g dist a n c e at f oll o w -u p  

T h e a n al yti c al a p pr o a c h f or t h e c o nfir m at or y s e c o n d ar y e n d p oi nt r ati o t o b as eli n e ( w e e k 0) at 

w e e k  5 7  i n m a xi m u m  w al ki n g dist a n c e  will b e si mil ar t o t h e a n al yti c al a p pr o a c h d es cri b e d f or t h e 

pri m ar y e n d p oi nt.  
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M a xi m u m w al ki n g dist a n c e at f oll o w -u p , s e c o n d ar y esti m a n d (c o nfir m at or y t esti n g ) 

Missi n g d at a at w e e k 5 7 will b e gi v e n a n e xtr e m e u nf a v o ur a bl e r a n k f or p ati e nts w h o di e d or w er e 

p h ysi c al u n a bl e t o p erf or m t h e tr e a d mill t est i n t h e s a m e w a y as d es cri b e d i n s e cti o n 5. 3. 2 . T h e 

i m p ut ati o n f or p ati e nts wit h missi n g v al u es f or ot h er r e as o ns t h a n d e at h or i n a bilit y t o p erf or m t h e 

t est will b e p erf or m e d b a s e d o n t h e p ati e nt’s  tr e at m e nt st at us at w e e k 5 2, a s t h e w e e k 5 7 visit is a 

f oll o w-u p visit. T h e s e q u e nti al c o n diti o n al li n e ar r e gr essi o n us e d t o i m p ut e m o n ot o n e missi n g 

v al u es, will  c o nti n u e  t o t h e l ast pl a n n e d visit at w e e k 57.  

T h e c o nfir m at or y st atisti c al t esti n g will b e b as e d o n t h e p -v al u e fr o m t h e p o ol e d st a n d ar dis e d 

Wil c o x o n t est st atisti c fr o m t h e 5 0 0 m ulti pl y  i m p ut e d d at a s ets. 

M a xi m u m w al ki n g dist a n c e at f oll o w -u p , s e c o n d ar y esti m a n d (h y p ot h eti c al ) 

T h e m a xi m u m w al ki n g dist a n c e  at w e e k 5 7 will al s o b e a n al ys e d usi n g t h e M M R M as d es cri b e d f or 

t h e s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt, b ut t h e m o d el will i n cl u d e m e as ur e m e nts at b ot h 

w e e k 2 6, 5 2 a n d 5 7 as d e p e n d e nt v ari a bl es.  As w e e k 5 7 is a f oll o w -u p visit, t h e p ati e nts  will  n ot b e 

o n t h e r a n d o mis e d tr e at m e nt. T h us, t h e a n al ysi s f or t h e f oll o w -u p e n d p oi nt will b e b as e d o n t h e 

tr e at m e nt c o m pl eti o n st at us at w e e k 5 2 wit h o ut r e c ei vi n g r es c u e m e di c ati o n.  

V as c u Q ol -6  

T h e V as c u Q o L -6 s c or e  will b e k e pt o n ori gi n al s c al e ( will n ot b e  l o g-tr a n sf or m e d) f or t h e a n al ys es. 

T h e V as c u Q o L -6 will b e s u m m aris e d b y tr e at m e nt, a n d w e e k, b ot h as a t ot al (s u m m at e d) s c or e a n d 

at i n di vi d u al it e m l e v el. I n a d diti o n, it e ms will b e pr es e nt e d as s hift t a bl es, f or all n o n -missi n g 

it e ms, as s hift fr o m b as eli n e s c or e b y tr e at m e nt a n d w e e k. 

V as c u Q ol -6 , s e c o n d ar y e sti m a n d (c o nfir m at or y t esti n g ) 

T h e esti m a n d  f or c o nfir m at or y t esti n g f or V as c u Q o L-6 ( S e c o n d ar y 1, T a bl e  2 ) is si mil ar t o t h e 

pri m ar y esti m a n d b ut a n al ysi n g c h a n g e i n V as c u Q ol -6 s c or e fr o m b as eli n e t o w e e k 5 2.  

S p e cifi c all y, t h e esti m a n d w ill b e b as e d o n all r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e i n -tri al 

o bs er v ati o n p eri o d a n d, a s p er t h e c o m p osit e str at e g y f or h a n dli n g i nt er c urr e nt e v e nts, missi n g 

v al u es f or p ati e nts w h o di e d b ef or e w e e k 5 2, will b e h a n dl e d b y as cri bi n g t h e m a n e xtr e m e 

u nf a v o ur a bl e r a n k.  

T h e missi n g v al u es will b e r a n k e d  i n t h e s a m e w a y a n d usi n g t h e s a m e r ul e s as d es cri b e d f or t h e 

pri m ar y esti m a n d f or t h e pri m ar y e n d p oi nt, wit h t h e o nl y e x c e pti o n t h at f or V as c u Q o L -6 t h er e will 

n ot b e a n y i nt er c urr e nt e v e nts of t h e t y p e ‘ p ati e nt s b ei n g p h ysi c all y  u n a bl e t o p erf or m t h e t es t’ 

( n o. 2). P ati e nts wit h missi n g v al u es f or t h e V as c u Q o L -6  d u e t o ot h er r e as o ns t h a n d e at h  will h a v e 

t h eir v al u es i m p ut e d usi n g m ulti pl e i m p ut ati o n u n d er a missi n g at r a n d o m ( M A R) ass u m pti o n 

si mil arl y as d es cri b e d f or t h e pri m ar y e n d p oi nt.  

T h e c o nfir m at o r y st atisti c al t esti n g will b e b as e d o n t h e p-v al u e fr o m t h e p o ol e d st a n d ar dis e d 

Wil c o x o n t est st atisti c fr o m t h e 5 0 0 m ulti pl e i m p ut e d d at a s ets.  
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F or t h e esti m ati o n of eff e ct, si n c e V as c u Q ol -6 is a n al ys e d o n a n a bs ol ut e s c al e, t h e H o d g es -L e h m a n 

esti m at or will r efl e ct t h e m e di a n tr e at m e nt diff er e n c e a n d 9 5 % c o nfi d e n c e i nt er v al . 

V as c u Q ol -6 , s e c o n d ar y esti m a n d ( h y p ot h eti c al)  

T h e s e c o n d ar y esti m a n d f or V as c u Q o L -6 (s e e s e cti o n 1. 1. 2 , S e c o n d ar y 2) i s si mil ar t o t h e 

s e c o n d ar y esti m a n d i n s e cti o n 5. 3. 2  f or t h e pri m ar y e n d p oi nt, a n al ysi n g c h a n g e i n V as c u Q ol -6 

s c or e fr o m b as eli n e t o w e e k 5 2.  

S p e cifi c all y, it will b e b a s e d o n  all r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e o n-tr e at m e nt 

wit h o ut r es c u e tr e at m e nt o bs er v ati o n p eri o d. T h e M M R M m o d el will b e si mil ar t o t h at  i n s e cti o n 

5. 3. 2  b ut a dj usti n g f or b as eli n e V as c u Q ol -6  s c or e as a c o v ari at e  ( n ot l o g-tr a nsf or m e d). 

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e  i nt er v al a n d p-v al u e will b e c al c ul at e d.  

P ai n -f r e e w al ki n g dist a n c e 

T h e a n al yti c al a p pr o a c h f or t h e c o nfir m at or y s e c o n d ar y e n d p oi nt r ati o t o b as eli n e ( w e e k 0) at 

w e e k  5 2 i n p ai n -fr e e w al ki n g dist a n c e will b e si mil ar t o t h e a n al yti c al a p pr o a c h d es cri b e d f o r t h e 

pri m ar y e n d p oi nt.  

P ai n -fr e e w al ki n g dist a n c e, s e c o n d ar y esti m a n d (c o nfir m at or y t esti n g ) 

T h e d efi niti o n of t h e esti m a n d  f or c o nfir m at or y t e sti n g f or p ai n-fr e e w al ki n g dist a n c e ( S e c o n d ar y 1 , 

T a bl e  2 ) is t h e s a m e as d es cri b e d i n s e cti o n 5. 3. 2 , f or t h e pri m ar y esti m a n d , b ut wit h ‘ p ai n-fr e e 

w al ki n g dist a n c e’ i nst e a d of ‘ m a xi m u m w al ki n g dist a n c e’.   

I n p arti c ul ar, c o nfir m at or y st atisti c al t esti n g will b e b as e d o n t h e p -v al u e fr o m t h e p o ol e d 

st a n d ar dis e d Wil c o x o n t e st st atisti c fr o m t h e 5 0 0 m ulti pl y  i m p ut e d d at a s ets. 

P ai n -fr e e w al ki n g dist a n c e , s e c o n d ar y esti m a n d ( h y p ot h eti c al) 

T h e d efi niti o n of t h e  s e c o n d ar y esti m a n d f or p ai n -fr e e w al ki n g dist a n c e ( S e c o n d ar y 2, T a bl e  2 ) is 

t h e s a m e as t h e s e c o n d ar y esti m a n d i n s e cti o n 5. 3. 2  f or t h e pri m ar y e n d p oi nt , b ut wit h ‘ p ai n-fr e e 

w al ki n g dist a n c e’ i nst e a d of ‘ m a xi m u m w al ki n g dist a n c e’.   

5. 4. 1. 3   S e nsiti vit y a n al ysis  

T w o -di m e nsi o n al ti p pi n g p oi nt a n al ysis  

S e nsiti vit y a n al ysi s r el at e d  t o m a xi m u m w al ki n g dist a n c e at f oll o w u p, V as c u Q o L -6 a n d p ai n -fr e e 

w al ki n g  dist a n c e  f or t h e s e c o n d ar y esti m a n d us e d f or c o nfir m at or y t esti n g, will b e a t w o-

di m e nsi o n al ti p pi n g p oi nt a n al ysi s , as d es cri b e d f or t h e pri m ar y e n d p oi nt i n s e cti o n 5. 3. 3 . 

H a n dli n g tr e a d mill ass ess m e nts > 7 w e e ks b et w e e n w e e k 5 2 a n d w e e k 5 7  

T h e tr e a d mill ass ess m e nt f or t h e f oll o w -u p visit m ust b e p erf or m e d at w e e k 5 7 wit h a visit wi n d o w 

of 7 d a ys fr o m w e e k 5 2 ( e n d of tr e at m e nt visit) wit h a visit wi n d o w of ± 7  d a ys. F oll o wi n g t h e 
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c o nfir m at or y s e c o n d ar y  e sti m a n d, t h e c o nfir m at or y st atisti c al a n al ysi s will b e p erf or m e d r e g ar dl ess 

of t h e ti m e fr a m e wi n d o w ( ≤ 7 w e e ks) b et w e e n w e e k 5 2 a n d w e e k 5 7 ass ess m e nts.  

A s e nsiti vit y a n al ysi s b as e d o n t h e s e c o n d ar y  esti m a n d us e d f or c o nfir m at or y t esti n g will b e 

p erf or m e d b y c o nsi d eri n g t h e ass ess m e nts of t h os e p ati e nts  wit h wi n d o w > 7 w e e ks as mi ssi n g 

u n d er m issi n g a t ra n d o m ( M A R) ass u m pti o n. T h e a n al yti c al a p pr o a c h f or t h e e n d p oi nt r ati o t o 

b as eli n e ( w e e k 0) at w e e k  5 7  i n m a xi m u m  w al ki n g dist a n c e  a n d p ai n -fr e e w al ki n g dist a n c e will b e 

si mil ar t o t h e a n al yti c al a p pr o a c h d es cri b e d f or t h e pri m ar y e n d p oi nt.  

5. 4. 2   S u p p o rti v e s e c o n d a r y e n d p oi nts  

T h e s u p p orti v e s e c o n d ar y e n d p oi nts ar e t h e f oll o wi n g:  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 7 (f oll o w -u p)  i n p ai n -fr e e w al ki n g dist a n c e o n a 
c o nst a nt l o a d tr e a d mill t e st  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n H b A 1 c  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n b o d y w ei g ht  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n s yst oli c bl o o d pr ess ur e  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n li pi ds:  

  tot al c h ol est er ol, L D L -c h ol est er ol, H D L -c h ol est er ol a n d tri gl y c eri d es  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n a n kl e -br a c hi al i n d e x ( A BI)  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n t o e -br a c hi al i n d e x ( T BI)  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2  i n W al ki n g I m p air m e nt Q u esti o n n air e ( WI Q) gl o b al 

s c or e  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2  i n S h ort F or m 3 6 ( S F-3 6) p h ysi c al f u n cti o ni n g 
d o m ai n  

F oll o w -u p p ai n f r e e w al ki n g dist a n c e  

T h e r ati o t o b as eli n e  i n p ai n fr e e w al ki n g dist a n c e at f oll o w -u p will b e a n a l ys e d si mil arl y t o t h e 

pri m ar y e n d p oi nt (s e cti o n 5. 3. 2 ).  

R ati o t o b as eli n e i n p ai n fr e e w al ki n g dist a n c e  at w e e k 5 7  

T h e p ai n fr e e w al ki n g dist a n c e  at w e e k 5 7 will b e a n al ys e d as d es cri b e d f or t h e pri m ar y esti m a n d 

f or t h e pri m ar y e n d p oi nt. 

Missi n g  d at a at w e e k 5 7 will b e gi v e n a n e xtr e m e u nf a v o ur a bl e r a n k f or p ati e nts w h o di e d or w er e 

p h ysi c al u n a bl e t o p erf or m t h e tr e a d mill t est i n t h e s a m e w a y as d es cri b e d i n s e cti o n 5. 3. 2 . T h e 

i m p ut ati o n f or p ati e nts wit h missi n g v al u es f or ot h er r e as o ns t h a n d e at h or i n a bilit y t o p erf or m t h e 

t est will b e p erf or m e d b a s e d o n t h e p ati e nt’s  tr e at m e nt st at us at w e e k 5 2, a s t h e w e e k 5 7 visit is a 

f oll o w-u p visit. T h e s e q u e nti al  c o n diti o n al li n e ar r e gr essi o n us e d t o i m p ut e m o n ot o n e missi n g 

v al u es, will  c o nti n u e  t o t h e l ast pl a n n e d visit at w e e k 57.  

T h e tr e a d mill t ests at w e e k 5 7 will als o b e a n al ys e d usi n g t h e M M R M as d es cri b e d f or t h e 

s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt,  b ut t h e m o d el will i n cl u d e  m e as ur e m e nts at b ot h 

w e e k 2 6 , 5 2 a n d 5 7 as d e p e n d e nt v ari a bl es.  As dis c uss e d i n t h e s e c o n d ar y esti m a n d ( h y p ot h eti c al) 

f or m a xi m u m w al ki n g dist a n c e at f oll o w-u p visit, t h e a n al ysi s f or t h e p ai n -fr e e w al ki n g dist a n c e at 
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w e e k 5 7 will b e b as e d o n t h e tr e at m e nt c o m pl eti o n st at us of t h e p ati e nt  at w e e k 5 2 wit h o ut 

r e c ei vi n g r es c u e m e di c ati o n. 

H b A 1 c , b o d y w ei g ht, a n d s yst oli c bl o o d p r ess u r e  

T h e a n al ys es of c h a n g e i n H b A 1 c , b o d y w ei g ht a n d s yst oli c bl o o d pr ess ur e will b e b as e d o n  all 

r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e o n-tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v atio n 

p eri o d.  

T h e s yst oli c bl o o d pr ess ur e will b e m e as ur e d as t h e m e a n of t h e l ast a n d t h e s e c o n d l ast 

m e as ur e m e nt at t h e gi v e n visit.  

T h e  c h a n g e  fr o m b as eli n e t o w e e k  5 2  will b e a n al ys e d usi n g a M M R M, wit h tr e at m e nt  a n d r e gi o n 

(E ur o p e, N ort h A m eri c a  a n d Asi a ) as a f a ct ors , a n d b as eli n e v al u e as a c o v ari at e, all n est e d wit hi n 

visit ( w e e k) as a f a ct or. All p ost -b as eli n e m e as ur e m e nts i n t h e o n -tr e at m e nt wit h o ut r es c u e 

tr e at m e nt p eri o d will b e i n cl u d e d as d e p e n d e nt v ari a bl es . A n u nstr u ct ur e d c o v ari a n c e m atri x f or 

m e as ur e m e nts wit hi n t h e s a m e p ati e nt will b e e m pl o y e d.   

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al a n d p -v al u e will b e c al c ul at e d.  

A BI a n d T BI  

T h e a n al ys es of A BI a n d T BI will b e b as e d o n  all r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e o n-

tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n peri o d . 

T h e A BI  a n d T BI  will b e m e as ur e d at b ot h ri g ht a n d l eft l e g f or e a c h p ati e nt. T h e o v er all A BI a n d 

T BI at t h e b as eli n e, w e e k 2 6 a n d 5 2 f or e a c h p ati e nt will b e d efi n e d as t h e l o w er of t h e l eft a n d ri g ht 

A BI a n d T BI, r es p e cti v el y.  

T h e A BI a n d T BI  will  b e l o g -tr a nsf or m e d a n d t h e c h a n g e fr o m b as eli n e t o w e e k  5 2  will b e a n al ys e d 

usi n g a M M R M . All p ost-b as eli n e m e as ur e m e nts i n t h e o n -tr e at m e nt wit h o ut r es c u e tr e at m e nt 

p eri o d will b e i n cl u d e d a s d e p e n d e nt v ari a bl es . T h e i n d e p e n d e nt eff e cts i n cl u d e d i n t h e mo d el will 

b e tr e at m e nt a n d r e gi o n a s c at e g ori c al fi x e d eff e ct s a n d b as eli n e v al u e  (l o g-tr a nsf or m e d) as a 

c o v ari at e, all n est e d wit hi n visit ( w e e k) as a f a ct or.  A n u nstr u ct ur e d c o v ari a n c e m atri x f or 

m e as ur e m e nts wit hi n t h e s a m e p ati e nt will b e e m pl o y e d.   

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al a n d p -v al u e will b e c al c ul at e d. T h e esti m at e d tr e at m e nt 

diff er e n c e a n d c o nfi d e n c e i nt er v als will b e b a c k tr a nsf or m e d t o ori gi n al s c al e, a n d t h us pr es e nt t h e 

esti m at e d tr e at m e nt r ati o wit h c o nfi d e n c e i nt er v al.  

Li pi ds  

T h e a n al ys es of t h e li pi ds will b e b as e d o n  all r a n d o mis e d p ati e nt s (f ull a n al ysis s et) a n d t h e o n-

tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n p eri o d. 

T h e li pi ds will b e m e as ur e d as t ot al c h ol est er ol, L D L -c h ol est er ol, H D L -c h ol est er ol a n d 

tri gl y c eri d es, a n d a n al ys e d s e p ar at el y. 
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T h e  li pi ds will b e l o g -tr a nsf or m e d a n d t h e c h a n g e fr o m b as eli n e t o w e e k  5 2  will b e a n al ys e d usi n g 

a M M R M . T h e m o d el will i n cl u d e m e as ur e m e nt s at b ot h w e e k 1 2  a n d 5 2 a s d e p e n d e nt v ari a bl es. 

T h e i n d e p e n d e nt eff e cts i n cl u d e d i n t h e m o d el will b e tr e at m e nt a n d r e gi o n as c at e g ori c al fi x e d 

eff e cts a n d b as eli n e li pi d (l o g-tr a nsf or m e d) as a c o v ari at e, all n est e d wit hi n visit ( w e e k) as a f a ct or. 

A n u ns tr u ct ur e d c o v ari a n c e m atri x f or m e as ur e m e nts wit hi n t h e s a m e p ati e nt will b e e m pl o y e d.  

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al a n d p -v al u e will b e c al c ul at e d. T h e esti m at e d tr e at m e nt 

diff er e n c e a n d c o nfi d e n c e i nt er v als will b e b a c k tr a nsf or m e d t o ori gi n al s c al e, a n d t h us pr es e nt t h e 

esti m at e d tr e at m e nt r ati o wit h c o nfi d e n c e i nt er v al.  

W al ki n g I m p ai r m e nt Q u esti o n n ai r e ( WI Q) gl o b al s c o r e  

T h e w al ki n g i m p air m e nt q u esti o n n air e c o nsis ts of t hr e e d o m ai ns , s p e e d, dist a n c e, a n d 

st air cli m bi n g , c o nsisti n g of i n t ot al 1 4 q u esti o ns. E a c h r es p o ns e is w ei g ht e d b as e d o n t h e diffi c ult y 

of t h e t as k ( e. g., t h e w ei g ht f or “ w al k sl o wl y ” is 1. 5 w h er e as f or t h e w ei g ht f or “r u n or j o g ” is 5). 

D o m ai n s c o r es ar e d et er mi n e d b y di vi di n g t h e w ei g ht e d a ns w ers b y t h e m a xi m u m p ossi bl e 

w ei g ht e d s c or e a n d m ulti pl yi n g b y 1 0 0. I n e a c h d o m ai n t h e s c or e c a n r a n g e fr o m 0 t o 1 0 0 % wit h 

l o w er s c or es i n di c ati n g l o w er p erf or m a n c e. A n o v er all ( gl o b al) s c or e is c al c ul at e d as t h e m e a n of 

t h e t hr e e d o m ai n  s c or es.  T h e q u esti o n n air e als o c o nsists of q u esti o ns r el at e d t o P A D, b ut t h es e 

q u esti o ns ar e n ot p art of t h e o v er all s c or e.  

W h e n it e ms ar e missi n g f or t h e WI Q, t h e  q u esti o ns wit h  missi n g r es p o ns es ar e r e m o v e d fr o m t h e 

d e n o mi n at or of t h e w ei g ht e d s c or e t o c al c ul at e a p er c e nt s c or e b as e d o n t h e it e ms t h at r e m ai ns .9  A t 

l e ast 5 0 % of t h e q u esti o ns  h a v e t o b e a ns w e r e d, f or a s u bs c al e s c or e t o b e c al c ul at e d, a n d at l e ast 

t w o of t h e t hr e e d o m ai ns n e e ds a r es ult f or t h e o v er all WI Q s c or e t o b e c al c ul at e d. I n a d diti o n, a 

b est a n d w orst c as e s c e n ari o will b e m a d e f or all missi n g r es p o ns es. T h e b est a n d w orst c as e 

s c e n ari os ar e cr e at e d b y t a ki n g t h e a ns w er e d q u esti o ns i nt o a c c o u nt, a n d as s u mi n g t h at p ati e nts 

c o ul d n e v er s c or e hi g h er o n a h ar d er t as k a n d n e v er l o w er o n a n e asi er t as k. 8  T h e b est c as e 

c o nsi d ers a h y p ot h eti c al s c e n ari o, w h er e t h e p ati e nt  e x p eri e n c es n o diffi c ult y i n w al ki n g a n d r at es 

t h e b est s c or e (‘ 4’) o n all t h e missi n g it e ms i n a d o m ai n. O n t h e ot h er h a n d, t h e w orst c as e s c e n ari o 

e n vis a g es a s c e n ari o, w h er e t h e p ati e nt  e x p eri e n c es e xtr e m e diffi c ult y i n w al ki n g a n d h e n c e assi g ns 

t h e w orst s c or e (‘ 0’) f or all missi n g it e ms i n a d o m ai n. T h e d et ails r e g ar di n g b est - a n d w orst -c as e 

s c e n ari o c a n b e f o u n d i n A p p e n di x  3 . 

T h e WI Q q u esti o n n air e will b e s u m m aris e d b y d o m ai ns a n d t ot al s c or e b y tr e at m e nt a n d visit.  

T h e a n al ys es of c h a n g e i n t ot al WI Q  will b e b as e d o n  all r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d 

t h e o n-tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n p eri o d, a n d a M M R M m o d el as d es cri b e d f or 

e. g. H b A 1 c  will b e us e d. A n al ys es will b e r e p e at e d o n b est a n d w orst c as e s c e n ari os.  

S F -3 6 p h ysi c al f u n cti o ni n g d o m ai n  

T h e S F -3 6 p h ysi c al f u n cti o ni n g d o m ai n will b e b as e d o n t h e S F -3 6 v 2 ( a c ut e v ersi o n) wit h a 1 -w e e k 

r e c all p eri o d c o nt ai ni n g 3 6 it e ms. 

A t ot al of 3 5 it e ms m e as ur e ei g ht d o m ai ns of f u n cti o n al h e alt h a n d w ell -b ei n g: p h ysi c al 

f u n cti o ni n g ( 1 0 it e ms), r ol e li mit ati o n d u e t o p h ysi c al h e alt h pr o bl e ms ( 4 it e ms), b o dil y p ai n ( 2 
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it e ms), g e n er al h e alt h p er c e pti o ns ( 5 it e ms), vit alit y ( 4 it e ms), s o ci al f u n cti o ni n g ( 2 it e ms), r ol e 

li mit ati o ns d u e t o e m oti o n al pr o bl e ms ( 3 it e ms) a n d g e n er al m e nt al h e alt h ( 5 it e ms). T h er e is a n 

a d diti o n al si n gl e it e m gi vi n g i nf or m ati o n o n h e alt h c h a n g e o v er t h e p ast w e e k. T h e i nf or m ati o n 

o bt ai n e d o n t h e ei g ht d o m ai ns of h e alt h will  b e f urt h er a g gr e g at e d i nt o t w o s u m m ar y c o m p o n e nt 

m e as ur es of p h ysi c al a n d m e nt al h e alt h ( P C S, M C S) . 

T h e d o m ai n s c or es will b e n or m -b as e d s c or e s d eri v e d usi n g t h e O pt u m’s P R O C o R E  s oft w ar e. 

Missi n g d at a will b e h a n dl e d usi n g t h e M a xi m u m D at a R e c o v er y m et h o d. T h e S oft w ar e a p pli es a 

v al u e t o a d o m ai n  it e m r e n d er e d missi n g if at l e ast o n e of t h e it e ms i n t h at d o m ai n  h as v ali d d at a. A 

d o m ai n  r e c ei v es a “ missi n g ” s c or e ( “. ”) o nl y if all t h e it e ms i n t h at d o m ai n  ar e missi n g. P C S a n d 

M C S will b e  c al c ul at e d w h e n at l e ast s e v e n of t h e ei g ht pr ofil e d o m ai ns  h a v e v ali d d at a, eit h er 

a ct u al or esti m at e d. H o w e v er, t o c al c ul at e P C S, t h e p h ysi c al f u n cti o ni n g  d o m ai n  m ust b e o n e of t h e 

s e v e n d o m ai ns  h a vi n g v ali d d at a. Als o, t o c al c ul at e M C S, t h e m e nt al h e alt h  d o m ai n  m ust b e o n e of 

t h e s e v e n d o m ai ns  h a vi n g v ali d d at a.  

T h e S F -3 6 will b e s u m m aris e d b y d o m ai ns a n d c o m p o n e nt s u m m ar y s c or es b y tr e at m e nt a n d  visit.  

T h e a n al ys es of c h a n g e i n p h ysi c al f u n cti o ni n g will b e b as e d o n  all r a n d o mis e d p ati e nt s (f ull 

a n al ysi s s et) a n d t h e o n -tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n p eri o d, a n d a M M R M 

m o d el as d es cri b e d f or e. g. H b A 1 c  will b e us e d.  

5. 5   E x pl o r at o r y e n d p oi nt s a n al ysi s  

T h e e x pl or at or y e n d p oi nt is t h e f oll o wi n g:  

  C h a n g e fr o m b as eli n e ( w e e k 0) t o w e e k 5 2 i n me a n d ai l y n u m b er of st e ps 

M e a n d ail y n u m b e r of st e ps  

T h e d ail y n u m b er of st e p s will b e b as e d o n m e as ur e m e nts fr o m a p h ysi c al a cti vit y tr a c k er. T h e 

a cti vit y tr a c k er is t h e A cti Gr a p h d e vi c e, a n d st e p c o u nts will b e b as e d o n t h e A cti Gr a p h  st e p c o u nt 

al g orit h m. 1 0  

T h e  a cti vit y tr a c k e r is a p pli e d i n a s u bs et of 1 2 5  p ati e nts.  T h e a cti vit y tr a c k er will b e  wrist -w or n, 

a n d t h e d ail y a cti vit y l e v el will b e m e as ur e d i n a 2-w e e k p eri o d i n t h e b e gi n ni n g of t h e tri al, a n d i n 

t h e e n d. 

T h e m e a n d ail y n u m b er of st e ps will b e a m e a n of t h e d ail y st e p c o u nts d uri n g t h e 2 -w e e k p eri o d u p 

t o t h e b as eli n e visit as b a s eli n e v al u e a n d u p t o w e e k 5 2 ( w e e k 5 1 a n d 5 2) a s t h e w e e k 5 2 v al u e. All 

p h ysi c al a cti vit y d at a is us e d, a n d n o i m p ut ati o ns of d at a ar e d o n e i n c as e d at a ar e missi n g d u e t o 

n o n -w e ar.  T h e m e a n n u m b er of st e ps will n ot b e a dj ust e d f or n o n -w e ar ti m e.  

T h e a n al ysi s of m e a n d ail y n u m b er of st e ps will b e b as e d o n  t h e s u bs et of all r a n d o mis e d p ati e nts 

(s u bs et of f ull a n al ysi s s et) a n d t h e o n-tr e at m e nt wit h o ut r es c u e tr e at m e nt o bs er v ati o n p eri o d. 

T h e  c h a n g e  fr o m b as eli n e t o w e e k  5 2  i n m e a n n u m b er of st e ps will b e a n al ys e d usi n g a n a n al ysi s of 

c o v ari a n c e  (A N C O V A ) m o d el , wit h tr e at m e nt a n d r e gi o n as f a ct ors , a n d b as eli n e m e a n n u m b er of 

st e ps as a c o v ari at e.  
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Fr o m t h e A N C O V A  m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al a n d p -v al u e will b e c al c ul at e d.  

5. 6   S af et y a n al ys es  

S af et y is a s e c o n d ar y o bj e cti v e i n t h e tri al. All s af et y a n al ys es will b e m a d e o n t h e s af et y a n al ysi s 

s et.  

5. 6. 1   E xt e nt of e x p os u r e  

N u m b er  of d a ys i n tr e at m e nt p eri o d a n d n u m b er of d a ys e x p os e d t o tri al pr o d u ct will b e 

s u m m aris e d b y tr e at m e nt gr o u p. T h e tr e at m e nt p eri o d will b e d efi n e d as t h e p eri o d fr o m first dr u g 

d at e of first d os e of tri al pr o d u ct u ntil d at e of l ast d os e o n tri al pr o d u ct,  b ot h d a ys i n cl u d e d. T h e 

n u m b er of d a ys e x p os e d t o tri al pr o d u ct will b e t h e tr e at m e nt p eri o d s u btr a ct e d a n y d a ys i n t h e 

p eri o d wit h t e m p or ar y tr e at m e nt dis c o nti n u ati o n ( as r e c or d e d i n t h e C R F). N u m b er of d a ys e x p os e d 

t o tri al pr o d u ct will als o b e s u m m arise d b y d os e  a n d s u b gr o u ps ( a g e, g e n d er a n d r e gi o n)  

5. 6. 2   A d v e rs e e v e nts  

T h e f oll o wi n g a d v ers e e v e nts will b e c oll e ct e d i n t h e tri al:  

  S eri o us A d v ers e E v e nt s ( S A Es) 

  A Es l e a di n g t o dis c o nti n u ati o n of tri al pr o d u ct  

  Pr e g n a n ci es  

  E pis o d es of s e v er e h y p o gl y c a e mi a  

  S el e ct e d t y p es of A d v ers e E v e nt s ( S A Es a n d n o n -S A Es) r e q uiri n g a d diti o n al d at a c oll e cti o n a n d 

e v e nts f or a dj u di c ati o n ( S e e T a bl e  1 0 ). 

  T e c h ni c al c o m pl ai nts  

Pr e g n a n ci es a n d T e c h ni c al c o m pl ai ns will o nl y b e list e d.  

All A d v ers e E v e nt s ( A Es) will b e c o d e d usi n g t h e m ost r e c e nt v ersi o n of t h e M e di c al Di cti o n ar y f or 

R e g ul at or y A cti viti es ( M e d D R A) . A T r e at m e nt E m er g e nt A d v ers e E v e nt ( T E A E)  is d efi n e d as a n 

A E wit h o ns et i n t h e o n -tr e at m e nt o bs er v ati o n p eri o d (s e e d efi niti o n of o bs er v ati o n p eri o d s i n 

se cti o n 4 ). 

A n i n d e p e n d e nt e xt er n al e v e nt a dj u di c ati o n c o m mitt e e ( E A C ) will  p erf or m bli n d e d a dj u di c ati o n of 

t h e s el e ct e d A Es , as li st e d i n T a bl e  1 0 . T h e a dj u di c at e d e v e nts  will b e  d efi n e d b as e d o n o ut c o m es of 

t h e E A C e v al u ati o ns. S el e ct e d A Es r e q uiri n g a d diti o n al d at a c oll e cti o n is als o list e n i n T a bl e  1 0 . 

T a bl e  1 0   List of s el e ct e d t y p es of A Es  

 T y p e of A E  
E v e nt f or a dj u di c ati o n    D e at h  

  A c ut e c or o n ar y s y n dr o m e 
  Str o k e or tr a n si e nt is c h e mi c att a c h  
  A c ut e or c hr o ni c li m b is c h e mi a r e q uiri n g h o s pit alis ati o n  

R e q uiri n g a d diti o n al d at a c oll e cti o n    E v e nts l e a di n g t o c or o n ar y art er y r e v as c ul aris ati o n ( A C S a n d n o n -A C S)  
  E v e nts l e a di n g t o c ar oti d art er y r e v as c ul aris ati o n 
  E v e nts l e a di n g t o p eri p h er al art er y r e v as c ul aris ati o n  
  M e di c ati o n err or  
  Mis us e a n d a b u s e  
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T h e T E A Es i n t h e c at e g ori es ‘ S eri o us A d v ers e E v e nts ( S A Es)’, ‘ A Es l e a di n g t o dis c o nti n u ati o n of 

tri al pr o d u ct’ a n d ‘ S el e ct e d A d v ers e E v e nts’ will b e s u m m aris e d b y tr e at m e nt a n d b y s yst e m or g a n 

cl ass, pr ef err e d t er m, s e v erit y, o ut c o m e a n d r el ati o n t o tri al pr o d u ct. T h e T E A Es ar e s u m m aris e d 

d es cri pti v el y i n t er ms of t h e n u m b er of p ati e nts wit h at l e ast o n e e v e nt ( N), t h e p er c e nt a g e of 

p ati e nts wit h at  l e ast o n e e v e nt ( %), t h e n u m b er of e v e nts ( E) a n d t h e e v e nt r at e p er 1 0 0 y e ars ( R). 

T h e S A Es  will als o b e s u m m ari z e d b y s u b gr o u ps : r e gi o ns (E ur o p e, N ort h A m eri c a a n d Asi a ), a g e 

gr o u ps  ( < 6 5, ≥ 6 5 y e ars) a n d s e x ( M al e, F e m al e) . N o n -tr e at m e nt e m er g e nt A Es will b e pr es e nt e d i n 

listi n gs. F at al S A Es will b e pr es e nt e d i n a s e p ar at e listi n g.  

S e v e r e h y p o gl y c a e mi c e pis o d es  

S e v er e  h y p o gl y c a e mi c e pis o d es will b e d efi n e d a s tr e at m e nt -e m er g e nt if t h e o ns et of  t h e e pis o d e 

o c c urs wit hi n t h e o n -tr e at m e nt o bs er v ati o n p eri o d (s e e d efi niti o n of o bs er v ati o n p eri o ds  i n 

S e cti o n  4 ). 

T r e at m e nt-e m er g e nt s e v er e h y p o gl y c a e mi c e pis o d es will b e pr es e nt e d i n t er ms of t h e n u m b er of  

p ati e nt s wit h at l e ast o n e e pis o d e, t h e p er c e nt a g e of p ati e nt s wit h at l e ast o n e e pis o d e ( %), t h e t ot al  

n u m b er of e pis o d es a n d t h e e pis o d e r at e p er 1 0 0 p ati e nt y e ars of e x p os ur e ti m e. 

T h e n u m b er of tr e at m e nt -e m er g e nt s e v er e h y p o gl y c a e mi c e pis o d es will b e a n al ys e d usi n g a 

n e g ati v e bi n o mi al r e gr es si o n m o d el wit h a l o g -li n k f u n cti o n a n d t h e l o g arit h m of t h e d ur ati o n of t h e 

p ati e nts o n -tr e at m e nt o bs er v ati o n p eri o d as offs et. T h e m o d el will i n cl u d e tr e at m e nt as f a ct or a n d 

b as eli n e H b A 1 c  as c o v ari at e. T h e esti m a t e d r at e r ati o b et w e e n s e m a gl uti d e 1 m g a n d pl a c e b o will b e 

pr es e nt e d t o g et h er wit h t h e 9 5 % CI a n d p -v al u e.   

If o nl y f e w er n u m b er of e v e nts ar e o bs er v e d i n eit h er of tr e at m e nt ar ms or n o e v e nts ar e o bs er v e d i n 

a n y of t h e ar m s, t h e st atisti c al a n al ysi s will  n ot b e p erf or m e d,  a n d t h e d at a will o nl y b e s u m m aris e d.  

N o n -tr e at m e nt e m er g e nt s e v er e h y p o gl y c a e mi c e pis o d es  will b e pr es e nt e d i n listi n gs.  

5. 6. 3   A d diti o n al s af et y ass ess m e nts  

A d diti o n al s af et y ass ess m e nts i n t h e tri al ar e:  

  P h ysi c al e x a mi n ati o n , p uls e r at e a n d di ast oli c bl o o d pr ess ur e  

  E y e e x a mi n ati o n  

  L a b or at or y ass ess m e nts  ( s e e T a bl e  1 1 ) 

T h e a d diti o n al s af et y ass ess m e nts will b e s u m m aris e d d es cri pti v el y b y tr e at m e nt gr o u p a n d visit. 

C at e g ori c al s af et y e n d p oi nts will b e s u m m aris e d as c o u nts a n d r el ati v e fr e q u e n ci es.  

T a bl e  1 1   S af et y l a b o r at o r y ass ess m e nts    

H a e m at ol o g y  Bi o c h e mist r y  

  Er yt hr o c yt es  

  H a e m at o crit  

  H a e m o gl o bi n  

  L e u c o c yt es  

  T hr o m b o c yt es  

  Al b u mi n  

  Cr e ati ni n e  

  P ot assi u m  

  S o di u m  
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5. 7   Ot h e r a n al ys es  

5. 7. 1   E x pl o r at o r y a n al ys es of t r e a d mill t est  

M e di a n t r e at m e nt diff e r e n c e  of t h e r ati o t o b as eli n e i n t r e a d mill t est  

I n t h e a n al ys es d es cri b e d i n S e cti o n 5. 3. 2  a n d 5. 4. 1. 2  th e H o d g es -L e h m a n n esti m at or  g a v e t h e 

m e di a n tr e at m e nt r ati o of t h e r ati o t o b as eli n e i n tr e a d mill t ests a n d 9 5 % c o nfi d e n c e i nt er v als . T o 

o bt ai n a n esti m at e  of t h e m e di a n tr e at m e nt diff er e n c e i n t h e r ati o t o b as eli n e at w e e k 5 2 i n 

m a xi m u m w al ki n g dist a n c e a n d p ai n -fr e e w al ki n g dist a n c e, t h e H o d g es-L e h m a n n esti m at or will b e 

a p pli e d i n a si mil ar m a n n er  o n r ati o t o b as eli n e d at a ( b a c k tr a nsf or m e d fr o m t h e l o g-tra nsf or m e d 

o bs er v e d or i m p ut e d d at a ). R es ult s  aft er a p pli c ati o n of R u bi n’s r ul e  will s h o w t h e m e di a n tr e at m e nt 

diff er e n c e of t h e r ati o t o b as eli n e at w e e k 5 2 a n d 9 5 % c o nfi d e n c e i nt er v als . 

C h a n g e f r o m b as eli n e i n t r e a d mill t est  at w e e k 5 2  

I n or d er t o g et a n esti m at e of t h e tr e at m e nt diff er e n c e i n t h e tr e a d mill t est i n m et ers, t h e a n al ys es 

d es cri b e d f or t h e pri m ar y a n d s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt, will b e m a d e f or 

c h a n g e fr o m b as eli n e i n m a xi m u m w al ki n g dist a n c e a n d p ai n -fr e e w al ki n g dist a n c e at w e e k 5 2 

(i nst e a d of r ati o t o b as eli n e). 

T h e c h a n g e fr o m b as eli n e  i n m a xi m u m w al ki n g dist a n c e a n d p ai n fr e e w al ki n g dist a n c e at w e e k 5 2 

will b e a n al ys e d si mil arl y t o t h e pri m ar y e n d p oi nt (s e cti o n 5. 3. 2 ), b ut t h e a n al ys es will b e b as e d o n 

ori gi n al d at a ( n ot l o g -tr a nsf or m e d). 

T h e H o d g es L e h m a n n esti m at or aft er m ulti pl e i m p ut ati o n will s h o w t h e m e di a n tr e at m e nt 

diff er e n c e a n d 9 5 % c o nfi d e n c e i nt er v al.  

Fr o m t h e M M R M m o d el (t h e s e c o n d ar y esti m a n d) t h e tr e at m e nt diff er e n c e at w e e k 5 2 will b e 

esti m at e d a n d t h e c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al will b e c al c ul at e d.  

5. 7. 2   Esti m at e of m e a ni n gf ul wit hi n -p ati e nt c h a n g e ( M W P C)  

P ati e nt Gl o b al I m pr essi o n of S e v erit y ( P GI -S) a n d P ati e nt Gl o b al I m pr essi o n of C h a n g e ( P GI -C) 

it e ms will b e us e d f or a n c h or-b as e d a n al ys es  as pri m ar y a n d s u p p orti v e a n c h or r es p e cti v el y   t o 

d et er mi n e  m e a ni n gf ul wit hi n -p ati e nt c h a n g e f or t h e m a xi m u m w al ki n g dist a n c e a n d t h e 

V as c u Q o L -6 s u m m ar y s c or e. I n a d diti o n, distri b uti o n -b as e d r es p o nsi v e n ess will b e ass ess e d f or 

b ot h m a xi m u m w al ki n g dist a n c e a n d V as c u Q o L -6 t ot al s c or e  t o s u p p ort r e s ult s fr o m t h e a n c h or-

b as e d m et h o d.  

A n c h o r -b as e d m et h o d  

T h e a n c h or will b e b as e d o n c h a n g e fr o m b as eli n e t o w e e k 5 2 i n gl o b al i m pr essi o n of s e v erit y s c al e 

( P GI-S). T h e gl o b al i m pr essi o n of c h a n g e s c al e ( P GI -C) at w e e k 5 2 will o nl y b e a s u p p orti v e 

m e as ur e d u e t o t h e l o n g r e c all p eri o d. T h e it e m a n d r es p o ns e o pti o ns f or t h e P GI -S a n d P GI -C ar e 

d es cri b e d b el o w ( T a bl e  1 2 ). B ot h s c al es ar e si m pl e, dir e ct, e as y-t o-us e s c al es t h at ar e i nt uiti v el y 

u n d erst a n d a bl e t o p ati e nts a n d cli ni ci a ns a n d t h e r ati n gs c a n b e cl e arl y ass o ci at e d wit h t h e pri m ar y 

o bj e cti v e of w al ki n g a bilit y.  
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T a bl e  1 2   P GI -S a n d P GI -C  c at e g o ri es r el at e d t o w al ki n g a bilit y  

P G I -S s c al e  P G I -C s c al e  
H o w w o ul d y o u r at e y o ur c urr e nt li mit ati o n i n w al ki n g 
a bilit y ?  

Pl e as e c h o o s e t h e r es p o n s e b el o w t h at b est d es cri b es t h e 
o v er all c h a n g e i n y o ur w al ki n g a bilit y si n c e y o u st art e d 
t a ki n g t h e tri al m e di c ati o n. 

1.  N o n e  
2.  Mil d  
3.  M o d er at e  
4.  S e v er e  
 

1.  M u c h b ett er  
2.  A littl e b ett er  
3.  N o c h a n g e  
4.  A littl e w ors e  
5.  M u c h w ors e  

 

T h e c h a n g e i n P GI -S c a n r a n g e fr o m a n i n cr e as e of 3 ( + 3) t o a d e cr e as e of 3 ( -3). T h e c h a n g e i n 

P GI -S will b e c at e g oris e d as: ‘ D e cr e as e > = 2’, ‘ D e cr e as e = 1’, ‘ N o c h a n g e’, ‘I n cr e as e = 1’ a n d 

‘I n cr e as e > = 2’, wit h t h e c at e g or y ‘ D e cr e as e  > = 2’  b ei n g t h e b est o ut c o m e  ( e. g. r ati n g t h e li mit ati o n 

i n w al ki n g a bilit y as S e v er e ( 4) at b as eli n e a n d Mil d ( 2) at w e e k 5 2), a n d ‘I n cr e as e > = 2’ b ei n g t h e 

w orst o ut c o m e.  

T h e P GI -S a n d P GI -C will b e h a n dl e d as s p e cifi e d i n T a bl e  1 3  i n c as e of missi n g d at a  f or t h e 

tr e a d mill t est or i nt er c urr e nt e v e nts. 

T a bl e  1 3   H a n dli n g of P GI -S a n d P GI -C i n c as e of missi n g d at a o r i nt e r c u r r e nt e v e nts  

S c e n a ri o  P G I -S  P G I -C  
P ati e nts w h o di e d  I n cr e as e > = 2 M u c h w ors e  
P ati e nts w h o ar e u n a bl e t o p erf or m 
t h e tr e a d mill t est 

As r at e d b y t h e p ati e nt.  
If missi n g: I n cr e as e > = 2 

As r at e d b y t h e p ati e nt.  
If missi n g: ‘ M u c h w ors e’ 

Missi n g tr e a d mill t est f or ot h er 
r e as o n s 

As r at e d b y t h e p ati e nt. 
If missi n g: N o i m p ut ati o n, ass u mi n g 
missi n g at r a n d o m  

As r at e d b y t h e p ati e nt.  
If missi n g: N o i m p ut ati o n, ass u mi n g 
missi n g at r a n d o m  

 

Missi n g d at a f or P GI -S or P GI -C, w h er e t h e tr e a d mill t est d at a ar e a v ail a bl e, will b e c o nsi d er e d 

mi ssi n g at r a n d o m, a n d k e pt missi n g.  

D es cri pti v e st atisti cs, c u m ul ati v e distri b uti o n f u n cti o ns a n d pr o b a bilit y f u n cti o ns will b e us e d t o 

e v al u at e t h e ass o ci ati o n b et w e e n t h e a n c h or a n d t h e pri m ar y e n d p oi nt, as d es cri b e d i n  Dis c ussi o n 

D o c u m e nt f or P ati e nt -F o c us e d Dr u g D e v el o p m e nt P u bli c W or ks h o p .1 1  

T h e r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e  will b e s u m m aris e d f or all p ati e nts 

( n ot s plit b y tr e at m e nt gr o u p) b y C h a n g e i n P GI-S c at e g or y a n d b y P GI -C c at e g or y as N (t ot al 

n u m b er), g e o m etri c m e a n, % C V, m e di a n , I Q R, 5t h a n d 9 5 t h p er c e ntil e . B o x pl ots b y c h a n g e i n P GI -S 

c at e g or y a n d P GI -C c at e g or y wi ll als o b e pr e p ar e d. F or e a c h of t h e c h a n g e i n P GI-S c at e g ori es t h e 

r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e will b e s u m m ari s e d b y P GI -S at w e e k 5 2 

as N (t ot al n u m b er)  a n d 1 0 t h, 2 5 t h, 5 0t h, 7 5t h ,9 0 t h p er c e ntil es  a n d I Q R . E. g. f or t h e P GI-S  c at e g or y 

‘ D e cr e as e = 1’ t h e p er c e ntil es of r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e will b e 

s h o w n b y P GI -S at w e e k 5 2 c at e g ori es  ‘ N o n e’, ‘ Mil d’ a n d ‘ M o d er at e’, w h er e t h e f oll o wi n g 

tr a nsiti o ns c a n b e o bs er v e d: S e v er e → M o d er at e; M o d er at e → M il d; Mil d → N o n e. 

A m e a ni n gf ul c h a n g e f or t h e p ati e nt will b e d et er mi n e d b as e d o n t h e P GI -S as:  

  P GI -S: A 1 -c at e g or y d e cr e as e o n t h e 4 -c at e g or y s c al e  ( C at e g or y ‘ D e cr e as e = 1’) 
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A t hr es h ol d f or m e a ni n gf ul wit hi n -p ati e nt c h a n g e i n m a xi m u m w al ki n g dist a n c e will b e est a blis h e d 

as t h e m e di a n r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e f or t h e p ati e nts f ulfilli n g 

t h e P GI-S crit eri a as d efi n e d a b o v e.  

C u m ul ati v e distri b uti o n f u n cti o n ( C D F) c ur v es of t h e r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m 

w al ki n g dist a n c e will b e pr es e nt e d b y t h e c h a n g e i n  P GI -S c at e g ori es: ‘ D e cr e as e > = 2’,  

‘ D e cr e as e = 1’, ‘ N o c h a n g e’, ‘I n cr e as e = 1’ a n d ‘I n cr e as e > = 2’. C D Fs pr es e nt a c o nti n u o us pl ot of t h e 

pr o p orti o n of p ati e nts wit h a  r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e at or a b o v e 

a gi v e n v al u e.  

T h e pr o b a bilit y d e nsit y f u n cti o n ( P D F) c ur v es of t h e r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m 

w al ki n g dist a n c e will b e esti m at e d usi n g t h e k er n el  d e nsit y esti m at or a n d pr es e nt e d f or t h e s a m e 

P GI -S c at e g ori es.  

Li k e wis e , t h e C D F a n d P D F will b e pr es e nt e d b y t h e fi v e P GI-C c at e g ori es.  

T o e v al u at e w h et h er t h e tr e at m e nt eff e ct is i n t h e r a n g e t h at p ati e nts c o nsi d er t o b e cli ni c all y 

m e a ni n gf ul, t h e C D F c ur v es of t h e r ati o t o b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e will 

b e pr es e nt e d b y t h e tr e at m e nt gr o u ps.  

T h e c h a n g e fr o m  b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e  ( m et ers) will b e s u m m aris e d 

f or all p ati e nts ( n ot s plit b y tr e at m e nt gr o u p) by C h a n g e i n P GI -S c at e g or y a n d b y P GI -C c at e g or y 

as N (t ot al n u m b er), m e a n, st a n d ar d d e vi ati o n, m e di a n , I Q R, 5t h a n d 9 5 t h p er c e ntil es, 

mi ni m u m/ m a xi m u m . T h e C D F a n d P D F c ur v es d es cri b e d a b o v e will als o b e pr es e nt e d b as e d o n 

c h a n g e fr o m b as eli n e at w e e k 5 2 i n m a xi m u m w al ki n g dist a n c e ( m et ers).  

Dist ri b uti o n b as e d m et h o d  

A n esti m at e of t h e wit hi n -p ati e nt  st a n d ar d d e vi ati o n will b e m a d e usi n g t h e a v er a g e of t w o b as eli n e 

m e as ur e m e nts of m a xi m u m w al ki n g dist a n c e (tr e a d mill t est).  T h e S D us e d f or c al c ul ati o n of 

0. 5 * S D is a c o m bi n ati o n of m e as ur e m e nt v ari ati o n a n d v ari ati o n of t h e st u d y p o p ul ati o n. T h er e is 

n o li n k a g e b et w e e n t his, a n d t h e m a g nit u d e of c h a n g e n e e d e d t o b e cli ni c all y r el e v a nt (fr o m a 

p ati e nt, cli ni ci a n or ot h er p ers p e cti v e). T h e 0. 5 * S D is i n cl u d e d f or i nf or m ati o n o nl y, si n c e it 

tr a diti o n all y h as b e e n us e d as a r es p o n d er t hr es h ol d i n m a n y c o nt e xts. 

M e a ni n gf ul wit hi n -p ati e nt c h a n g e i n V as c u Q ol -6  t ot al s c o r e 

T h e V as c u Q ol -6 m e as ur es s y m pt o ms a n d f u n cti o n al i m p air m e nt f or p ati e nt s wit h T 2 D a n d P A D . A 

m e a ni n gf ul c h a n g e f or t h e p ati e nts i n V as c u Q ol -6 will b e esti m at e d i n t h e s a m e w a y as t h e a n c h or-

b as e d m et h o d d es cri b e d f or t h e m a xi m u m w al ki n g dist a n c e. H e n c e, a m e a ni n gf ul c h a n g e i n 

V as c u Q ol -6 f or t h e p ati e nt will b e d et er mi n e d b as e d o n t h e P GI -S as:  

P GI -S: A 1 -c at e g or y d e cr e as e o n t h e 4 -c at e g or y s c al e ( C at e g or y ‘ D e cr e as e = 1’)  

T h e P GI -S a n d P GI -C it e ms a n d r es p o ns e o pti o ns ar e  pr es e nt e d b el o w (s e e T a bl e  1 4 ).  

N N 9 5 3 5- 4 5 3 3N N 9 5 3 50 |V V- T M F- 1 4 1 3 7 3 4  . - |3

 |  of  S A P  s a p 3 2 4 3

C O N FI D E N TI A L

V V- C LI N- 2 6 1 9 7 8 1. 0 .



St atisti c al A n al y sis Pl a n  

C O N FI D E N TI A L  

D at e:  2 6 A u g u st 2 0 2 4  N o v o N or di s k  

St u d y I D: N N 9 5 3 5 -4 5 3 3  V ersi o n:  3. 0  
U T N: U 1 1 1 1 -1 2 3 8 -7 0 7 1  St at u s:  Fi n al  
E u dr a C T N o: 2 0 1 9 -0 0 3 3 9 9 -3 8  P a g e:  3 3  of 4 3  
 

T a bl e  1 4   P GI -S a n d P GI -C c at e g o ri es r el at e d t o s y m pt o ms a n d i m p a ct o n q u alit y of lif e  

P G I -S s c al e  P G I -C s c al e  
H o w w o ul d y o u r at e t h e i m p a ct of p o or cir c ul ati o n i n 
y o ur l e g s o n y o ur c urr e nt q u alit y of lif e ?  

T hi n ki n g a b o ut t h e p o or cir c ul ati o n i n y o ur l e g s, h o w 
h as y o ur q u alit y of lif e c h a n g e d si n c e y o u st art e d t h e 
st u d y m e di c ati o n ?  

1.  N o  i m p a ct 
2.  Mil d  i m p a ct 
3.  M o d er at e i m p a ct 
4.  S e v er e  i m p a ct 
 

1.  M u c h i m pr o v e d 
2.  A littl e i m pr o v e d 
3.  N o c h a n g e  
4.  A littl e w ors e n e d  
5.  M u c h w ors e n e d  

 

T h e t hr es h ol d f or m e a ni n gf ul wit hi n -p ati e nt c h a n g e f or t h e V as c u Q ol -6 will b e est a blis h e d as t h e 

m e di a n diff er e n c e i n t h e V as c u Q o l-6 c h a n g e s c or e f or p ati e nts f ulfilli n g a 1 -c at e g or y i m pr o v e m e nt 

o n t h e P GI -S.  

C orr el ati o ns b et w e e n c h a n g e i n t h e V as c u Q ol -6 t ot al s c or e a n d c h a n g e i n t h e P GI -S will pr o vi d e 

s u p p ort f or t h e us e of t h e P GI -S as a n a n c h or. T h e s e c orr el ati o ns s h o ul d b e n o s m all er t h a n t h e 

r e c o m m e n d e d c orr el ati o n of 0. 3 7 1 b et w e e n P R O c h a n g e a n d t h e a n c h or m e as ur e 1 2  or c ert ai nl y 

e x c e e d t h e mi ni m u m c orr el ati o n of 0. 3 0 a d v o c at e d i n m or e r e c e nt lit er at ur e 1 3 . 

T h e P GI -S a n d P GI -C will b e h a n dl e d as s p e cifi e d i n T a bl e  1 2  i n c as e of missi n g d at a  f or t h e 

V as c u Q o L -6 or  i nt er c urr e nt e v e nts, e x c e pt t h at f or i nt er c urr e nt e v e nts of ‘ P ati e nts w h o di e d’ t h e 

P GI -C c at e g or y will b e ‘ M u c h w ors e n e d’ a n d t h er e will n ot b e a n y i nt er c urr e nt e v e nts of ‘ P ati e nts 

w h o ar e u n a bl e t o p erf or m t h e tr e a d mill t est ’. 

T h e c h a n g e fr o m  b as eli n e at w e e k 5 2 i n V as c u Q o L -6  t ot al s c or e will b e s u m m aris e d f or all p ati e nts 

( n ot s plit b y tr e at m e nt gr o u p) b y C h a n g e i n P GI-S c at e g or y a n d b y P GI -C c at e g or y as N (t ot al 

n u m b er), m e a n, st a n d ar d d e vi ati o n, m e di a n , I Q R, 5 t h a n d 9 5 t h p er c e ntil es a n d mi ni m u m/ m a xi m u m . 

T h e c h a n g e fr o m b as eli n e f or i n di vi d u al it e ms will b e s u m m aris e d i n t h e s a m e w a y. All ot h er 

s u m m ar y st atisti cs, C D F  c ur v es, P D F c ur v es  a n d distri b uti o n -b as e d m et h o d  will b e pr es e nt e d f or 

t h e V as c u Q o L -6  t ot al s c or e, i n t h e s a m e w a y as d es cri b e d f or t h e m a xi m u m w al ki n g dist a n c e. 

R es p o n d e r a n al ysi s b as e d o n M W P C t h r es h ol d s  

If s u p eri orit y of t h e cli ni c al o ut c o m e ass ess m e nts –  m a xi m u m w al ki n g dist a n c e a n d V as c u Q o L -6 

t ot al s c or e at w e e k 5 2 is c o nfir m e d, t h e n t h e cli ni c al r el e v a n c e of t h e tr e at m e nt eff e ct is ass ess e d b y 

a r es p o n d er a n a l ysi s b as e d o n t h e pr o p orti o ns of p ati e nts i n e a c h tr e at m e nt gr o u p w h o h a v e 

e x p eri e n c e d a cli ni c all y r el e v a nt i m pr o v e m e nt i n s y m pt o ms a n d f u n cti o n as m e as ur e d b y t h e 

r es p e cti v e e n d p oi nts.  

A n al ysis a d dr essi n g t h e pri m ar y esti m a n d  

T o a c c o u nt f or missi n g d at a, t h e bi n ar y e n d p oi nts will b e d eri v e d fr o m t h e 5 0 0 i m p ut e d d at as ets 

d es cri b e d i n s e cti o n 5. 3. 2 . E a c h of t h e c o m pl et e d at a s ets will b e a n al ys e d u si n g a l o gisti c 

r e gr essi o n m o d el wit h tr e at m e nt as fi x e d eff e cts a n d ass o ci at e d b as eli n e r es p o ns e as c o v ari at e. 

Esti m at e d o d ds r ati os  ( O R) will b e l o g tr a nsf or m e d a n d i nf er e n c e will b e dr a w n usi n g R u bi n’s r ul e. 

T h e r es ult s will b e b a c k -tr a nsf or m ed a n d d es cri b e d b y t h e o d ds r ati o b et w e e n tr e at m e nts a n d t h e 

ass o ci at e d 9 5 % CI a n d p -v al u e f or n o tr e at m e nt diff er e n c e.   
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I n a d diti o n t o t h e esti m at e d O R , t h e esti m at e d tr e at m e nt diff er e n c es will b e pr o vi d e d b y c al c ul ati n g 

t h e r es p o n d er pr o b a biliti es a n d tre at m e nt diff er e n c es b et w e e n r es p o n d er pr o b a biliti es b as e d o n t h e 

l o gisti c r e gr essi o n m o d el, wit h c o nfi d e n c e i nt er v al s f or tr e at m e nt diff er e n c e s o bt ai n e d usi n g t h e 

d elt a m et h o d.  

5. 7. 3   S u b g r o u p a n al ys es  

T o ass ess c o nsist e n c y of tr e at m e nt eff e ct f or m a xi m u m w al ki n g  dist a n c e at w e e k 5 2 a cr oss r e gi o ns  

(E ur o p e, N ort h A m eri c a  a n d Asi a ), a g e gr o u ps ( < 6 5, ≥ 6 5 y e ars)  a n d s e x ( M al e, F e m al e) , a 

s u b gr o u p a n al ys e s will b e p erf or m e d . 

T h e a n al ysi s will b e b as e d o n t h e s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt (t h e h y p ot h eti c al 

esti m a n d), a n d o n  all r a n d o mis e d p ati e nt s (f ull a n al ysi s s et) a n d t h e o n-tr e at m e nt wit h o ut r es c u e 

tr e at m e nt o bs er v ati o n p eri o d. 

T h e  tr e at m e nt b y s u b gr o u p  i nt er a cti o n will b e a d d e d t o t h e M M R M m o d el s p e cifi e d i n S e cti o n 

5. 3. 2  (s e c o n d ar y esti m a n d f or t h e pri m ar y e n d p oi nt). T h e m o d el will i n cl u d e m e as ur e m e nts at b ot h 

w e e k 2 6 a n d 5 2 as d e p e n d e nt v ari a bl es. T h e i n d e p e n d e nt eff e cts i n cl u d e d i n t h e m o d el will b e 

tr e at m e nt, r e gi o n, s u b gr o u p  a n d tr e at m e nt b y s u b gr o u p as c at e g ori c al fi x e d eff e cts a n d b as eli n e 

m a xi m u m w al ki n g dist a n c e (l o g -tr a nsf or m e d) as a c o v ari at e, all n est e d wit hi n visit ( w e e k) as a 

f a ct or. A n u nstr u ct ur e d c o v ari a n c e m atri x f or m e a s ur e m e nts wit hi n t h e s a m e p ati e nt will b e 

e m pl o y e d.   

Fr o m t h e M M R M m o d el t h e tr e at m e nt diff er e n c e at w e e k 5 2 b y s u b gr o u p  will b e esti m at e d a n d t h e 

c orr es p o n di n g 9 5 % c o nfi d e n c e i nt er v al. T h e esti m at e d tr e at m e nt diff er e n c e s a n d c o nfi d e n c e 

i nt er v als will be b a c k tr a nsf or m e d t o ori gi n al s c al e, a n d t h us pr es e nt t h e esti m at e d tr e at m e nt r ati o 

wit h c o nfi d e n c e i nt er v al. T h e esti m at e d tr e at m e nt r ati o wit h c o nfi d e n c e i nt er v al b y s u b gr o u p  will b e 

dis pl a y e d i n a f or est pl ot.  

L e v el of si g nifi c a n c e f or tr e at m e nt b y s u b gr o u p  i nt er a cti o n will b e 5 %. 

5. 7. 4   Ti m e t o fi rst o c c u r r e n c e of m aj o r a d v e rs e li m b e v e nts ( M A L E)  

T h e ti m e t o first o c c urr e n c e of M A L E ( a c ut e li m b or c hr o ni c li m b is c h e mi a h os pit alis ati o n) will b e 

a n al ys e d usi n g t h e C o x pr o p orti o n al h a z ar ds m o d el wit h tr e at m e nt g r o u p as a fi x e d f a ct or u n d er t h e 

ass u m pti o n of i n d e p e n d e nt c e ns ori n g.  T h e st atisti c al a n al ysi s will b e b as e d o n t h e F A S a n d i n -tri al 

o bs er v ati o n p eri o d. T h e h a z ar d r ati os ( H R) t o g et h er wit h 9 5 % c o nfi d e n c e i nt er v al a n d t w o -si d e d p 

v al u es will b e r e p ort e d f r o m t h e m o d el. 

F or M A L E, all -c a us e d e at h is a c o m p eti n g ris k t er mi n ati n g t h e o bs er v ati o n f or t h e e v e nt of i nt er est . 

T h e fi g ur e gi v e n b el o w ill ustr at es c o m p eti n g ris k as a m ulti -st at e m o d el f or M A L E, w h er e λ(t) is 

t h e h a z ar d r at e of i nt er est a n d t b ei n g ti me si n c e r a n d o mis ati o n.  
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T er mi n at e d o bs er v ati o ns ( d u e t o c o m p eti n g ris ks) ar e t e c h ni c all y tr e at e d as c e ns or e d o bs er v ati o ns 

b ut ar e n ot p art of t h e i n d e p e n d e nt c e ns ori n g ass u m pti o n. T h e p o p ul ati o n -l e v el s u m m ar y m e as ur e is 

t h e H R f or s e m a gl uti d e 1. 0 m g v ersus pl a c e b o. Ti e d e v e nt ti m es ar e h a n dl e d usi n g t h e e x a ct m et h o d 

a n d c o nfi d e n c e i nt er v als ar e b as e d o n t h e pr ofil e li k eli h o o d.  

C u m ul ati v e i n ci d e n c e f u n cti o ns f or t h e M A L E ar e esti m at e d b y t h e A al e n -J o h a ns e n esti m at or 

w hi c h a c c o u nts f or c o m p eti n g ris ks.  

5. 8   I nt eri m a n al ys es  

N ot a p pli c a bl e  

5. 8. 1   D at a m o nit o ri n g c o m mitt e e  

N ot a p pli c a bl e  
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6  S u p p o rti n g d o c u m e nt ati o n  

6. 1   A p p e n di x 1 List of a b b r e vi ati o n s  

A E   a d v ers e e v e nt  

A BI   A n kl e -br a c hi al i n d e x  

A N C O V A    A n al ysi s of C o v ari a n c e  

C D F   c u m ul ati v e distri b uti o n f u n cti o n  

CI   c o nfi d e n c e i nt er v al  

C V   C o effi ci e nt of v ari ati o n  

E A C   E v e nt a dj u d i c ati o n c o m mitt e e 

E M   E x p e ct ati o n -M a xi mi z ati o n  

E T R   Esti m at e d tr e at m e nt r ati o  

H R    H a z ar d r ati o  

I Q R  Int er q u artil e r a n g e  

L L O Q   L o w er Li mit of Q u a ntifi c ati o n  

M A L E   M aj or a d v ers e li m b e v e nts  

M A R   Missi n g at r a n d o m  

M e d D R A  m e di c al di cti o n ar y f or r e g ul at or y a cti viti es  

M C S   M e nt al c o m p o n e nt s u m m ar y  

M M R M   mi x e d m o d el f or r e p e at e d m e as ur e m e nts  

M W P C    m e a ni n gf ul wit hi n -p ati e nt c h a n g e  

P C S   P h ysi c al c o m p o n e nt s u m m ar y  

P D F   pr o b a bilit y d e nsit y f u n cti o n  

P GI -C   P ati e nt Gl o b al I m pr essi o n of C h a n g e  

P GI -S    P ati e nt Gl o b al I m pr essi o n of S e v erit y  

O R   O d ds r ati o  

S A P   St atisti c al A n al ysi s Pl a n  
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S F -3 6   S h ort F or m 3 6  

st d   St a n d ar d d e vi ati o n  

T E A S    Tr e at m e nt E m er g e nt A d v ers e E v e nts  

T BI   T o e -br a c hi al i n d e x  

T F L   T a bl es, fi g ur es a n d listi n gs  

WI Q    W al ki n g I m p air m e nt Q u esti o n n air e
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6. 2   A p p e n di x 2: C h a n g es t o p r ot o c ol -pl a n n e d a n al ys es  

  S e nsiti vit y A n al ysi s –  H a n dli n g t r e a d mill ass ess m e nts > 7 w e e ks b et w e e n w e e k 5 2 a n d w e e k 

5 7 : T o e ns ur e t h e f oll o w -u p tr e a d mill ass ess m e nt is c arri e d o ut wit hi n t h e wi n d o w of ≤  7 w e e ks 

fr o m t h e e n d of tr e at m e nt visit ( w e e k 5 2). If t h e p ati e nt h as c arri e d o ut t h e f oll o w-u p ass ess m e nt 

aft er a wi n d o w of 7 w e e k s , t h e n t h at o bs er v ati o n w o ul d b e tr e at e d as mi ssi n g as t h at w o ul d n ot 

n e c ess aril y r efl e ct t h e tr u e s ust ai n e d eff e ct of t h e tr e at m e nt  o n t h e e n d p oi nt c o nsi d eri n g t h e h alf-

lif e of S e m a gl uti d e 1 .0 m g.  

  A d diti o n al s u b g r o u ps b y a g e g r o u ps a n d s e x : T h e c o nsist e n c y of tr e at m e nt eff e ct f or 
m a xi m u m w al ki n g dist a n c e  at w e e k 5 2  will b e e v al u at e d b y a s u b gr o u p a n al ysi s  b as e d o n t h e 

h y p ot h eti c al esti m a n d f or r e gi o n, a g e gr o u ps a n d s e x.  A d di ti o n all y, t h e s eri o us a d v ers e e v e nts 

will b e s u m m aris e d b y t h es e gr o u ps.  

  A BI a n d T BI a n al ysis –  R ati o t o b as eli n e at w e e k 5 2: T h e e n d p oi nts will b e first l o g -

tr a nsf or m e d a n d t h e a n al ysi s will b e c arri e d o ut u si n g t h e M M R M m o d el b as e d o n t h e 

h y p ot h eti c al es ti m a n d. T h e esti m at es will b e b a c k tr a nsf or m e d  fr o m l o g s c al e, t h us pr es e nti n g 

t h e esti m at e d tr e at m e nt r ati o [ E T R] al o n g wit h its 9 5 % CI. 

  R es p o n d e r a n al ysi s f o r b ot h m a xi m u m w al ki n g dist a n c e a n d V as c u Q o L -6 t ot al s c o r e 

b as e d o n m e a ni n gf ul -wit hi n p ati e nt c h a n g e ( M W P C) t h r es h ol d s : O n c e s u p eri orit y of t h e 

e n d p oi nts i s a c hi e v e d, t h e cli ni c al r el e v a n c e of t h e tr e at m e nt eff e ct will b e e v al u at e d b y 

p erf or mi n g a r es p o n d er a n al ysi s b as e d o n t h e t hr es h ol ds f or M W P C o bt ai n e d fr o m t h e a n c h or -

b as e d m et h o d f or t h e pri m ar y  a n c h or ( P GI -S) c at e g or y.  

  A n al ysis o n ti m e t o fi rst o c c u r r e n c e of m aj o r a d v e rs e li m b e v e nts [ M A L E] : E x pl or at or y 
a n al ysi s is c arri e d o ut t o e v al u at e t h e eff e ct of S e m a gl uti d e 1. 0 m g i n r e d u ci n g t h e i n ci d e n c e of 

M A L E e v e nts.  

  WI Q t ot al s c o r e –  b est & w o rst -c as e  s c e n a ri os: T o d es cri b e t h e d eri v ati o n of b est - & w orst - 

c as e t ot al s c or es f or WI Q i n t h e pr es e n c e of missi n g it e ms  a n d t o p erf or m t h e st atisti c al a n al ysi s 

f or t h e b ot h t h e s c e n ari os.
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6. 3   A p p e n di x 3: D efi niti o n a n d c al c ul ati o n of e n d p oi nts, ass ess m e nts a n d d e ri v ati o n s  

6. 3. 1   E n d p oi nt d e ri v ati o n s a n d ass ess m e nts  

T y p e  Titl e  Ti m e f r a m e   U nit  D et ails  
Pri m ar y e n d p oi nt   C h a n g e i n m a xi m u m 

w al ki n g dist a n c e o n a 
c o n st a nt l o a d tr e a d mill 
t est  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

C o n v ert e d t o m et er s a n d 
l o g tr a n sf or m e d 

C o nfir m at or y 
s e c o n d ar y e n d p oi nt  

F oll o w -u p c h a n g e i n 
m a xi m u m w al ki n g 
dist a n c e o n a c o n st a nt 
l o a d tr e a d mill t est  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 7  

R ati o t o b as eli n e 
( n o u nit) 

C o n v ert e d t o m et er s a n d 
l o g tr a n sf or m e d 

C o nfir m at or y 
s e c o n d ar y e n d p oi nt  

C h a n g e i n V as c ul ar 
Q u alit y of Lif e 
Q u esti o n n air e -6 
( V as c u Q o L-6) s c or e  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

S c or e ( n o u nit, 
r a n g e: 6 t o 2 4) 

 

C o nfir m at or y 
s e c o n d ar y e n d p oi nt  

C h a n g e i n p ai n -fr e e 
w al ki n g dist a n c e o n a 
c o n st a nt l o a d tr e a d mill 
t est  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

C o n v ert e d t o m et er s a n d 
l o g tr a n sf or m e d 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

F oll o w -u p c h a n g e i n 
p ai n -fr e e w al ki n g 
dist a n c e o n a c o n st a nt 
l o a d tr e a d mill t est  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 7  

R ati o t o b as eli n e 
( n o u nit) 

C o n v ert e d t o m et er s a n d 
l o g tr a n sf or m e d 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n H b A 1 c   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

% -p oi nt   

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n b o d y w ei g ht   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

Kil o gr a m    

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n s y st oli c 
bl o o d pr ess ur e  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

m m H g   

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n t ot al 
c h ol est er ol  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n L D L -
c h ol est er ol  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n H D L -
c h ol est er ol  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n tri gl y c eri d es   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o t o b as eli n e 
( n o u nit) 

 

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n a n kl e -
br a c hi al i n d e x ( A BI)  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o ( n o u nit)    
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T y p e  Titl e  Ti m e f r a m e   U nit  D et ails  
S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n t o e -br a c hi al 
i n d e x ( T BI) 

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

R ati o ( n o u nit)    

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n W al ki n g 
I m p air m e nt 
Q u esti o n n air e ( WI Q) 
gl o b al s c or e  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

% -p oi nt   

S u p p orti v e 
s e c o n d ar y e n d p oi nt  

C h a n g e i n S h ort F or m 
3 6 ( S F -3 6) p h y si c al 
f u n cti o ni n g d o m ai n 

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

S c or e, n o u nit 
(r a n g e: 1 9. 0 3 t o 
5 7. 6 0)  

 

E x pl or at or y  
e n d p oi nt  

C h a n g e i n m e a n d ai l y 
n u m b er of st e p s  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

St e p s   

Ass es s m e nt   N u m b er of S eri o u s 
T E A S  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

  

Ass es s m e nt   N u m b er of s e v er e 
h y p o gl y c a e mi c 
e pis o d es  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

  

Ass es s m e nt   C h a n g e i n P GI -S 
w al ki n g a bilit y  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

S c or e, n o u nit  
(r a n g e -3 t o 3)  
 

Will al s o b e c at e g oris e d as 
(s c or e): 
‘ D e cr e as e > = 2’(-3, -2) 
‘ D e cr e as e = 1’ (-1)   
‘ N o c h a n g e’ ( 0) 
‘I n cr e as e = 1’ ( 1) 
‘I n cr e as e > = 2’ ( 2, 3) 

Ass es s m e nt   P GI -C w al ki n g a bilit y   At w e e k 5 2   S c or e, n o u nit  
(r a n g e 1 t o 5) 

C at e g ori es ( s c or e):  
M u c h b ett er ( 1)  
A littl e b ett er ( 2)  
N o c h a n g e  ( 3) 
A littl e w ors e  ( 4) 
M u c h w ors e  ( 5) 

Ass es s m e nt   C h a n g e i n P GI -S 
q u alit y of lif e  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

S c or e, n o u nit  
(r a n g e -3 t o 3)  
 

Will al s o b e c at e g oris e d as 
(s c or e): 
‘ D e cr e as e > = 2’(-3, -2) 
‘ D e cr e as e = 1’ (-1)   
‘ N o c h a n g e’ ( 0) 
‘I n cr e as e = 1’ ( 1) 
‘I n cr e as e > = 2’ ( 2, 3) 

Ass es s m e nt   P GI -C q u alit y of lif e   At w e e k 5 2   S c or e, n o u nit  
(r a n g e 1 t o 5)  

C at e g ori es ( s c or e):  
M u c h i m pr o v e d ( 1) 
A littl e i m pr o v e d ( 2) 
N o c h a n g e  ( 3) 
A littl e w ors e n e d ( 4)  
M u c h w ors e n e d ( 5)  

Ass es s m e nt   C h a n g e i n Er yt hr o c yt es   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

1 0 1 2 / L  

Ass es s m e nt   C h a n g e i n H a e m at o crit   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

%   
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T y p e  Titl e  Ti m e f r a m e   U nit  D et ails  
Ass es s m e nt   C h a n g e i n H a e m o gl o bi n  Fr o m 

b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

m m ol/ L   

Ass es s m e nt   C h a n g e i n L e u c o c yt es   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

1 0 9 / L  

Ass es s m e nt   C h a n g e i n 
T hr o m b o c yt es  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

1 0 9 / L  

Ass es s m e nt   C h a n g e i n Al b u mi n   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

g/ d L   

Ass es s m e nt   C h a n g e i n Cr e ati ni n e   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

µ m ol/ L   

Ass es s m e nt   C h a n g e i n P ot assi u m   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

m m ol/ L   

Ass es s m e nt   C h a n g e i n S o di u m   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

m m ol/ L   

Ass es s m e nt   C h a n g e i n p uls e r at e   Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

B e ats/ mi n    

Ass es s m e nt   C h a n g e i n di ast oli c  
bl o o d pr ess ur e  

Fr o m 
b as eli n e 
( w e e k 0) t o 
w e e k 5 2  

m m H g   

 

6. 3. 2   D e ri v ati o n of b est - a n d w o rst - c as e s c e n a ri os f o r missi n g it e ms i n W al ki n g 

I m p ai r m e nt Q u esti o n n ai r e ( WI Q)  

WI Q t ot al s c or e f or a d o m ai n i n c as e of missi n g it e ms:  

S u p p os e t h at 𝜹  :   0  ≤  𝛿 𝑖 𝑗 𝑘 ≤   1 0 0  ∈ ℝ    d e n ot es t h e t ot al s c or e f or t h e 𝑖 𝑡 ℎ  p ati e nt at t h e 

𝑗 𝑡 ℎ s c h e d ul e d visit f or t h e 𝑘 𝑡 ℎ d o m ai n of WI Q. T h e 𝑘 𝑡 ℎ  d o m ai n h as {1 ,2 ,… ..,𝑚 } it e ms i n t ot al a n d 

l et 𝑛 ( 𝑘 )  d e n ot es t h e n u m b er of it e ms fill e d i n t h e 𝑘 𝑡 ℎ  d o m ai n, w h er e ⌈
𝑚

2
⌉ ≤ 𝑛 ( 𝑘 ) ≤ 𝑚 . 

𝛿 𝑖 𝑗 𝑘 = 1 0 0 ×
∑ 𝑤 𝑚

𝑛 ( 𝑘 )
𝑚 = 1 𝑥 𝑚

∑ 𝑤 𝑚
𝑛 ( 𝑘 )
𝑚 = 1 𝑥 𝑏 𝑒 𝑠 𝑡

 

T his e x pr essi o n d e n ot es t h e t ot al s c or e f or a p ati e nt  𝑖, at a visit 𝑗 f or t h e 𝑘 𝑡 ℎ d o m ai n c o m prisi n g of 

𝑛 ( 𝑘 )  it e ms w hi c h h as r es p o ns es r e c or d e d. L et 𝑤 𝑚  b e t h e w ei g ht assi g n e d t o t h e 𝑚 𝑡 ℎ  fill e d it e m i n 

t h e 𝑘 𝑡 ℎ  d o m ai n. L et 0 ≤ 𝑥 𝑚 ≤ 4 ,𝑥 𝑚 ∈  𝕎  d e n ot e t h e r es p o ns e s c or e d b y t h e p ati e nt  f or 𝑚 𝑡 ℎ  it e m. 
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L et 𝜹 𝛿 𝑖 𝑗 𝑘 = 𝑖 𝑡 𝑗 { 𝑡 } d e n ot e t h e m ost f a v o u r a bl e o ut c o m e t h at c a n b e r e p ort e d b y a p ati e nt  ( S c or e: 

4). L et 𝑘 𝑡 𝑘 𝑡 𝑚 𝑛 = 𝑘𝑘 𝑡 {𝑚 } d e n ot e t h e m ost u nf a v o ur a bl e o ut c o m e ( e xtr e m e diffi c ult y) t h at c a n b e 

r e p ort e d b y a p ati e nt ( S c or e: 0). T his is e m pl o y e d f or h a n dli n g missi n g  it e ms at e a c h s u bs c al e l e v el 

t o c al c ul at e t h e t ot al s c or e, if atl e ast 5 0 % of t h e it e ms f or t h at s u bs c al e is fill e d i n. 

WI Q b est -c as e t ot al s c or e:  

T h e b est -c as e  e n vis a g es a h y p ot h eti c al s c e n ari o w h er e t h e p ati e nt s c or es t h e b est o ut c o m e ( S c or e:  

4) f or all t h e missi n g it e ms i n a s u bs c al e.  

𝑛 𝑘 𝑚 𝛿 𝑖 𝑗 𝑘 𝑤
= 1 0 0 ×

∑ 𝑚 𝑛
𝑘 ( 𝑚 )
𝑥 = 1 𝑚 𝑤 + ∑ 𝑚 𝑛

𝑘 − 𝑚 ( 𝑥 )
𝑏 = 1 𝑒 𝑠 𝑡 𝑖 𝑗

∑ 𝑘 𝑡
𝑛
𝑘 = 1 𝑤 𝑚 𝑚 𝑡 𝑘

 

If 𝑡 𝑥 𝑚 𝑥 𝑚  is a n u p p er b o u n d of 𝕎  s u c h t h at 𝑚 𝑡 𝑒 𝑠 𝑡 ≤ 𝛿 𝑏 𝑒 𝑠 𝑡
′  f or e v er y u p p er b o u n d 𝛿 𝑏 𝑒 𝑠 𝑡

′ , t h e n 𝛿 𝑏 𝑒 𝑠 𝑡  is 

d efi n e d as t h e l e ast u p p er b o u n d (S u pr e m u m ) of 𝜹 . T h e b est o ut c o m es ar e as si g n e d t o 𝑚 − 𝑛 ( 𝑘 )  

missi n g it e ms i n t h e n u m er at or w ei g ht e d b y t h eir c orr es p o n di n g w ei g hts r efl e cti n g t h e t ot al s c or e 

f or t h e 𝑘 𝑡 ℎ  d o m ai n, h a d t h e p ati e nt  e x p eri e n c e d hi g h er p er c ei v e d w al ki n g -p erf or m a n c e. N o w t h at 

t h e missi n g it e ms ar e fill e d wit h t h e b est o ut c o m e s, w e h a v e all t h e r es p o ns es a v ail a bl e 

[𝑛 ( 𝑘 ) ⋃ 𝑚 − 𝑛 ( 𝑘 ) ], h e n c e t h e d e n o mi n at or c al c ul ati o ns will b e b as e d o n all t h e 𝑚  it e ms i n t h e 𝑘 𝑡 ℎ  

d o m ai n si mil ar t o t h e c as e w h er e t h e p ati e nt h as a ct u all y fill e d all t h e it e ms.  

WI Q w orst -c as e t ot al s c or e:  

T h e w orst -c as e e n vis a g es  a h y p ot h eti c al s c e n ari o w h er e t h e p ati e nt s c or es t h e w orst o ut c o m e 

( S c or e: 0) f or all t h e missi n g it e ms i n a s u bs c al e. 

δ 𝑤 𝑜 𝑟 𝑠 𝑡 𝑖 𝑗 𝑘
= 1 0 0 ×

∑ 𝑤 𝑚
𝑛 ( 𝑘 )
𝑚 = 1 𝑥 𝑚 + ∑ 𝑤 𝑧

𝑚 − 𝑛 ( 𝑘 )
𝑧 = 1 𝑥 𝑤 𝑜 𝑟 𝑠 𝑡

∑ 𝑤 𝑟
𝑚
𝑟 = 1 𝑥 𝑏 𝑒 𝑠 𝑡

 

If δ 𝑤 𝑜 𝑟 𝑠 𝑡  is a l o w er b o u n d of δ  s u c h t h at δ 𝑤 𝑜 𝑟 𝑠 𝑡 ≥ δ 𝑤 𝑜 𝑟 𝑠 𝑡
′  f or e v er y l o w er b o u n d δ 𝑤 𝑜 𝑟 𝑠 𝑡

′ , t h e n  

δ 𝑤 𝑜 𝑟 𝑠 𝑡  is d efi n e d as t h e gr e at est l o w er b o u n d (I nfi m u m) of δ . T h e w orst o ut c o m es ar e assi g n e d t o 

t h e 𝑚 − 𝑛 ( 𝑘 )  missi n g it e ms i n t h e n u m er at or w ei g ht e d b y  t h eir c orr es p o n di n g w ei g hts r efl e cti n g 

t h e t ot al s c or e f or t h e 𝑘 𝑡 ℎ  d o m ai n, h a d t h e p ati e nt  e x p eri e n c e d l o w er p er c ei v e d w al ki n g -

p erf or m a n c e.  N o w t h at t h e missi n g it e ms ar e fill e d wit h t h e w orst o ut c o m e s, w e h a v e all t h e 

r es p o ns es a v ail a bl e [𝑛 ( 𝑘 ) ⋃ 𝑚 − 𝑛 ( 𝑘 ) ], h e n c e t h e d e n o mi n at or c al c ul ati o ns will b e b as e d o n all t h e 

𝑚  it e ms i n t h e 𝑘 𝑡 ℎ  d o m ai n li k e t h e c as e w h er e t h e p ati e nt h as a ct u all y fill e d all t h e it e ms.  

F urt h er m or e, t h e b est - a n d w orst -c as e t ot als will b e c al c ul at e d f or e a c h s u b s c al e o nl y if 5 0 % of t h e 

it e ms i n t h at s u bs c al e is fill e d i n. T h e r ul es f or c al c ul ati n g WI Q gl o b al s c or e f or t h e b est - a n d w orst - 

c as e s c e n ari o  will b e t h e s a m e as d es cri b e d f or WI Q gl o b al s c or e.
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