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

J 1 S -M C -J V 0 2 :  A R a n d o mi z e d, O p e n -L a b el P h a s e 2 St u d y 
E v al u ati n g R a m u ci r u m a b i n P e di at ri c P ati e nt s a n d Y o u n g A d ult s 

wit h R el a p s e d, R e c u rr e nt, or R ef r a ct o r y S y n o vi al S a r c o m a 

C o nfi d e nti al I nf or m ati o n

T h e i nf or m ati o n c o nt ai n e d i n t hi s d o c u m e nt i s c o nfi d e nti al a n d t h e i nf or m ati o n c o nt ai n e d 

wit hi n it m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e a p pr o v al of Eli Lill y 

a n d C o m p a n y or it s s u b si di ari e s.  

N ot e t o R e g ul at o r y A ut h o riti e s: t hi s d o c u m e nt m a y c o nt ai n pr ot e ct e d p er s o n al d at a 

a n d/ or c o m m er ci all y c o nfi d e nti al i nf or m ati o n e x e m pt fr o m p u bli c di s cl o s ur e .  Eli Lill y a n d 

C o m p a n y r e q u e st s c o n s ult ati o n r e g ar di n g r el e a s e/r e d a cti o n pri or t o a n y p u bli c r el e a s e .  I n 

t h e U nit e d St at e s, t hi s d o c u m e nt i s s u bj e ct t o Fr e e d o m of I nf or m ati o n A ct ( F OI A) 

E x e m pti o n 4 a n d m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e writt e n 

a p pr o v al of Eli Lill y a n d C o m p a n y or it s s u b si di ari e s.

R a m u cir u m a b ( L Y 3 0 0 9 8 0 6) a n d 
S y n o vi al S ar c o m a
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2. T a bl e of C o nt e nt s

S e cti o n P a g e
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T a bl e of C o nt e nt s
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T a bl e of C o nt e nt s

Fi g ur e P a g e
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T a bl e of C o nt e nt s

A p p e n di x P a g e

A p p e n di x 1. J A G S C o d e f or B a yesi a n Hi er ar c hi c al M o d el of Pri m ar y  P F S 
E n d p oi nt ........................................................................................................3 2

A p p e n di x 2. Pri or Eli ci t atio n Pr ot o c ol ...............................................................................3 4

C CI



 J 1 S-M C -J V 0 2 St ati sti c al A n al y si s Pl a n V 3 P a g e 7

L Y 3 0 0 9 8 0 6

3. R e vi si o n Hi st or y

S A P V ersi o n 1 w as a p pr o v e d pri or t o fi r st p atie nt vi si t s for s t u die s  J 1 S-M C -
J V 0 2.

S A P V ersi o n 2 w as a p pr o v e d pri or t o t h e i nt eri m f utilit y a n al ysis. T h e o v er all c h a n g es a n d 

r atio al e f or c h a n g es i n c or p or at e d i n V ersi o n 2 ar e as f oll o ws: P er c o m m u ni c at i ons wit h t h e F D A, 
a n a n al ysis pl a n w as d e v el o p e d f or t h e s c e n ari o w h e n n o or li mit e d r e al -w orl d e vi d e n c e is 

a v ail a bl e at i nt eri m . P er c o m m u ni c at i ons wit h t h e F D A, a s e nsit i vity a n al ysis usi n g t h e 
c o m pl et e -c as e p o p ul at i on w as a d d e d. R e al -w orl d e vi d e n c e m a y b e e x cl u d e d fr o m t h e a n al ysis if 
b ot h m at c hi n g m et h o ds ar e u ns u c c essf ul i n i d e nt if yi n g a r el e v a nt c o h ort of hist ori c al p ati e nts. 

S A P V ersi o n 3 w as a p pr o v e d pri or t o d at a b as e l o c k f or i nt eri m f ut ility a n al ysis. A d d e d 

“ Missi n g ” f a ct or l e v el t o t u mor si z e m at c hi n g v ari a bl e. C h a n g e d l e v els of li n es of t h er a p y 
m at c hi n g v ari a bl e t o “ 1 st li n e”, “ 2 n d li n e a n d a b o v e”, a n d “ Missi n g . ” E x p a n d e d eli gi bl e r e gi m e ns 

i n r e al-w orl d e vi d e n c e a n al ysis . S A P V ersi o n 3 w as a p pr o v e d pri or t o d at a b as e l o c k f or i nt eri m 
a n al ysis.
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4. St u d y  O bj e cti v e s

4. 1. P ri m a r y  O bj e ctiv e
T h e pri m ar y o bj e ct i v e of St u di es  J 1 S-M C -J V 0 2 ( St u d y J V 0 2) 

is t o e v alu at e effi c a c y o n t h e b asis of pr o gr e s si o n -fr e e s ur vi v al (P F S) p er R es p o ns e E v al u ati o n 
Cri t eri a i n S oli d T um o rs v ersi on 1. 1 ( R E CI S T v 1. 1) f or:



 S y n o vi al s ar c o m a ( S S) (St u d y  J V 0 2) :  r a m u cir u m a b 9 m g/ k g o n D a ys 1 a n d 8 e v er y 3 
w e e ks i n c o m bi n at i on wi t h g e m ci t a bi n e ( 9 0 0 mg/ m 2 o n D a y s 1 a n d 8 of a 3 -w e e k c y cl e) 

a n d d o c et a x el ( 7 5 mg/ m 2 o n D a y  8 of a 3-w e e k c y cl e) v ers us g e m cit a bi n e/ d o c et a x el 
al o n e

4. 2. S e c o n d a r y O bj e cti v e s
 S af et y a n d t ol er a bilit y ( seri o us a d v ers e e v e nts [ S A Es ], a d v ers e e v e nts [ A E s ], s af ety 

l a b or at or y ass ess m e nts)

 A d dit i on al effi c a c y m e as ur es ( o v er all r es p o ns e r at e [ O R R ], d ur ati o n o f r es p o ns e [D o R ], 
c o m pl et e r es p o ns e [ C R ])

 P h ar m a c o ki n et i cs ( P K) of  t h e a b o v e r a mu cir u m a b c o m bi n at i ons i n c hil dr e n a n d yo u n g 
a d ul t s (m a xi m u m dr u g c o n c e ntr ati o n a n d mi ni m u m dr u g c o n c e ntr ati o n )

 I mm u n o g e ni cit y (in ci d e n c e of i m m u n o g e ni cit y)

4. 3. E x pl o r at o r y O bj e cti v e s
 O v er all s ur vi v al ( O S)

 D iff er e n c e i n pr o p orti o n of p ati e nts w h o b e c om e eli gi bl e f or s ur gi c al r es e ct i on of l esi o ns 
d u e t o d o c u m e nt e d t u m or r es p o ns e w hil e o n st u d y  t h er a p y

 P F S 2

 Bi o m ar k ers

C CI
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5. St u d y  D e si g n

5. 1. St u d y D e si g n 

5. 1. 1. S u m m a r y of St u d y D e si g n 
St u di es  a n d J V 0 2 a r e r a n d om i z e d, mul tic e nt er, P h as e 2 st u di es i n p e di atri c a n d yo u n g a d ul t 
p ati e nt s wi t h r ela ps e d, r e c urr e n t, or pr o gr essi v e  a n d S S (St u d y  J V 0 2 ) t o 

e v al u at e t h e effi c a c y  a s s o ciat e d wi t h r a mu cir u m a b i n c o m bi n at i on wi th c h e m ot h er a p y  v ers us 
c h e m ot h er a p y al o n e .  T h e pri m ar y e n d p oi nt of e a c h st u d y is P F S p er R E CI S T v 1. 1, a n al y z e d vi a 

a B a y esi a n hi er ar c hi c al m o d el  t h at all o ws ( 1) a d a pti v e b orr o wi n g o n eff e ct-si z e (l o g h a zar d 
r atio) b et w e e n St u di es  a n d J V 0 2 a n d ( 2) a u g m e nt i n g wit h hist ori c al c o ntr ol d at a vi a t h e us e 

of  i nf or m ati v e pri or distri b uti ons c o nstr u ct e d fr o m r e al -w orl d ( R W) c o ntr ol  o ut c o mes .  S e e 
S e cti o n 6. 6. 1. 2 f or full  mat h e m at i cal  d et ail r e g ar di n g t h e B a y esi a n hi er ar c hi c al m o d el 

s p e cifi c ati o n.  I n e a c h st u d y, a t ot al of  3 0 p ati e nt s will  b e r a n d o mi z e d at a r ati o of  2: 1 t o r e c ei v e 
r a mu ci r u m a b i n c o m bi n ati on wi t h a t u mor -s p e cifi c c h e m ot h er a p y b a c k b o n e v ers us 

c h e m ot h er a p y al o n e .  A s c h e m at i c di a gr a m of t h e st u di es a n d t h eir st atisti c al/ti mi n g li n k a g es is 
pr o vi d e d i n Fi g ur e 5. 1 .

Fi g ur e 5 . 1. J V A A st u d y d e si g n.

S af et y L e a d -i n P e ri o d:  T o ass ess e x c essi v e t o xi cit y a s s o ci at e d wi t h t h e e x p eri m e nt al 

r a mu ci r u m a b-b as e d c o m bi n ati o ns, a s af et y l ea d -i n p eri o d will b e o bs er v e d vi a t h e r olli n g 6 
d e cisi o n fr a m e w or k of S k ol ni k et al. ( 2 0 0 8).  T h e s af et y l ea d -i n d e cisi ons will b e e v al u at e d 

i n di vi d u all y for e a c h of St u d y a n d St u d y  J V 0 2 .  B as e d o n t h e first 2 t o 6 d os e -li miti n g 
t o xici t y (D L T ) e v al u a bl e p ati e nts r a n d omi z e d t o t he r a m u ci r u m a b ar m at t he pl a n n e d d os e f or 

e a c h st u d y  (  or 9 m g/ k g f or St u d y  J V 0 2), t h e r a m u cir u m a b d os e will b e 
d e- es c al at e d (  or 6 m g/ k g f or St u d y  J V 0 2) s h o uld a n y of t h e r olli n g- 6

‘ d e-es c al at e’ cri t eria b e m et i n a gi v e n st u d y b as e d o n o bs er v e d D L Ts r el at e d t o r a m u cir u m a b 
e x p os ur e . Ot h er wis e, e nr oll m e nt will c o nt i n u e as pl a n n e d f or t h e st u d y.  If t h e d os e is d e-
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es c al at e d, a st u d y  ma y b e t er mi n at e d f or s af et y s h o uld a n y  of t h e crit eria f or t er mi n at i n g t h e 
st u d y b e m et d u e t o D L Ts o bs er v e d at t h e l o w d os e .  Ot h er wis e, e nr o ll m e nt will c o nti n u e wi t h 

r a mu ci r u m a b d o si n g at t h e lo w er d o s e as pl a n n e d. E nr oll m e nt i n a st u d y  m a y b e t e m p or aril y 
p a us e d i n c ert ai n cir c u mst a n c es i n w hi c h 6 r a m u cir u m a b p ati e nts h a v e e nr o ll e d at t h e c urr e nt 

d os e, b ut D L T d at a ar e p e n di n g i n m or e t h a n 1 p ati e nt .  P ati e nts w h o c o m p l et e t h e l e a d-i n p eri o d 
will c o nt i n u e u ntil o n e of t h e dis c o nti n u ati on cri t eri a ar e met. 

I nt e ri m F utilit y A n al ysis :   

  Li k e wis e f or St u d y J V 0 2, a n i nt eri m f utility a n al ysis will  be 
trig g er e d w h e n a p pr o xi m at el y 2 4 t ot al P F S e v e nts h a v e b e e n o bs er v e d a cr oss a n d 

J V 0 2 wit h a mi ni m u m of 8 e v e nts i n St u d y J V 0 2. At t h e i nt eri m futilit y l oo k f or St u d y J V 0 2 , t h e 
B a y esi a n a n al ysis m ust pr o vi d e a mi ni m u m of 6 0 % p ost eri or pr o b a bilit y of tr e at me nt s u p eri ori t y 

( P F S H R < 1 f or S S p ati e nts) f or e nr oll m e nt o n St u d y J V 0 2 t o c o nti n u e.  Ot h er wis e, e nr o ll m e nt 
o n St u d y  J V 0 2 will b e st o p p e d.  D et ails of t h e B a y esi a n m o d el of P F S t o b e a p pli e d at t he 
i nteri m f utility a n al ysis ar e a v ail a bl e i n S e c tio n 6. 1 1 . 

P ri m a r y A n al ysis :  If a gi v e n st u d y p ass es t h e f utilit y a n al ysis ( a n d t h us c o nti n u es e nr oll m e nt), 

t he pri m ar y  a nal ysis will b e tri g g er e d w h e n P F S e v e nts h a v e o c c urr e d f or a p pr o xi m at el y  8 0 % of 
t he t ot al e nr oll e d p ati e nt s ( a cr o s s b ot h St u di es a n d J V 0 2, r e g ar dl ess o f w h et h er or n ot o n e 

st o p p e d e arl y  for f ut ility) .   
 

  Li k e wis e, t o c o n cl u d e s u c c ess f or th e i n v est i g ati on i n St u d y  
J V 0 2, t h e B a y esi a n a n al ysis m ust yi el d a mi ni m u m o f 9 9 % p o st eri or pr o b a bilit y of tr e at me nt 
s u p eriori t y ( P F S H R < 1) f or t h e S S p o p ul ati on. 

5. 1. 2. D et e r mi n ati o n of S a m pl e Si z e
T r a diti on al o p er ati n g c h ar a ct erist i cs ass o ci at e d wit h t h e pr o pos e d B a y esi a n d esi g n w er e

e v al u at e d vi a tri al si m ul at i on .  Tri al si m ul at i ons w er e i m pl e m e nt e d usi n g t h e st atist i c al s oftw ar e 
p a c k a g e R .  Si m ul at i on r es ults w er e i n d e p e n d e nt l y r e pli c at e d.  N ot e t h at d u e t o t h e a d a pti v e 

b orr o wi n g o n P F S eff e ct -siz e b et w e e n S t u di es a n d J V 0 2, j oi nt s c e n ari os of tr ut h i n b ot h 
a n d S S m u st b e c o n si d er e d w h e n e v al u at i n g o p er ati n g c h ar a ct eristi cs for e a c h st u d y  

i n di vi d u all y.  U n d er t h e pr o p os e d a n al ysis fr a m e w or k, t h e s a m pl e si z e is c o nsi d er e d a d e q u at e t o 
s u p p ort t h e pri mar y  o bj e cti v e:

 T y p e I e r r o r :  T y p e I err or h er e r ef ers t o t h e e v e nt t h e 9 9 % s u c c ess crit eri o n is r e a c h e d 
f or a gi v e n t u mor w h e n i n r e alit y t he u n d erl yi n g P F S H R (i n t h at t u m or) is e q u al t o 1 .  

Gi v e n t h e stri n g e n c y o f t he B a y esi a n s u c c ess crit eri o n  (i. e., 9 9 % p ost eri or pr o b a bilit y of  
s u p eriori t y), fal s e p o si tiv es ar e u nli k el y  in S t u die s  a n d J V 0 2.  I n p artic ul ar, u n d er 

t he j oi nt  n ull s c e n ario i n w hi c h n eit h er t u m or c o h ort tr ul y  be n efi t s fr o m r a mu cir u m a b -
b as e d t h er a p y  (i. e., � � � � =  = 1 ), t he T y p e I err or r at e f or e a c h st u d y 
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i n di vi d u all y is a p pr o xi m at el y . 0 0 3.  I mp ort a ntl y, t h e T y p e I err or r at e r e m ai n s l o w e v e n 
u n d er s c e n ari os of str o n g h et er o g e n eit y i n eff e ct -si z e b et w e e n St u di es a n d J V 0 2 .   

    
T hi s is d u e t o b ot h t h e a d a pti v e n at ur e of t h e hi er ar c hi c al 

b orr o wi n g a n d t h e stri n g e nt pri m ar y  s u c c e s s crit eri o n.
 P o w e r :  Gi v e n t he l ar g e m a g nit u d e of P F S b e n efit t ar g et e d i n th e y o u n g a d ult/ p e di atri c 

s etti n g, St u di e s  a n d J V 0 2 ar e u nli k el y t o miss tr ul y st a n d ar d of c ar e -c h a n gi n g 
i m pr o v e m e nts d u e t o T yp e II err or .  U n d er t h e t ar g et s c e n ari o i n w hi c h b ot h t u m ors 

b e n efit s u bst a nt i all y fr om r a mu cir u m a b -b as e d t h er a p y  (i. e., � � � � =  = . 3 3 ), t h e 
B a y esi a n a n al ysis o f P F S yi el ds st atist i c al p o w er of a p pr o xi m at el y  8 2 % t o c o n clu d e 

s u c c ess f or e a c h st u d y in di vi d u all y  ( n ot e, t he p o w er f or s u c c ess i n at l e ast 1 st u d y is 
> 8 2 %) .  F or r ef er e n c e, a tr a dit i on al l og r a n k a n al ysis of  a n i n di vi d u al st u d y at 2 4 P F S 

e v e nts ( 8 0 % of 3 0 p ati e nts e nr oll e d) at � = . 0 0 3 ( 1-si d e d) w o ul d c arr y a p pr o xi m at el y 
4 3 % p o w er at � � = .3 3 .  N ot e , t his c al c ul at i on di d n ot i n cl u d e a f ut ility a n al ysis s u c h as 

t hat pr o p os e d i n St u di e s a n d J V 0 2, s o a f a ir er ass ess m e nt of p o w er u n d er t h e 
tr a ditio n al  a p pr o a c h w o uld a ct u all y b e ˂ 4 3 %. 

 Si m ul ati o n r es ults o v er a d dit i on al j o i nt n ull/ alt er n ati v e a n d c o ntr ol s c e n ari os (i n cl u di n g 
s c e n ari os of str o n g h et er o g e n eit y i n eff e ct-siz e b et w e e n t h e 2 a d d e n d a a n d mis m at c h of  
hi st ori c al/ pr os p e cti v e c o ntr ols) ar e t a b ul at e d a n d r e vi e w e d i n S e cti o n 6. 6. 1. 6 .

T h e stri n g e nt pri m ar y  s u c c e s s crit eria f or e a c h t u m or, P r ( � � < 1 ) > 9 9 % , w as c ali brat e d t o 
e ns ur e t hat m e eti n g t h e pri m ar y e n d p o i nt s h o uld i m pl y  bot h  st atist i cal si g nifi c a n c e a n d l ar g e 

esti m at e d m a g nit u d e of p at i ent  b e n efit ( a d ditio n al P F S) f or t h e p e di atri c/ y o u n g a d ul t p o p ul ati o n s
of  int er est .  B as e d o n a l ar g e si m ul at i on st u d y  (joi nt r e s ul ts of all s c e n arios c o nsi d er e d i n S e ct i on 

6. 6. 1. 6 ), w h e n t h e 9 9 % p o st eri or pr o b a bilit y t hr e s h ol d is r e a c h e d, t h e ass o ci ate d esti m at e of t h e 
P F S H R is n o l ar g er t h a n a p pr o xi m at el y . 5 1.  U n d er a n e x a m pl e ass u m pti o n o f 3 m o nt hs f or 

c o ntr ol  me di a n P F S ( a n d a f urt h er ass u m pt i on of e x p o n e nt i all y distri b ut e d P F S), t h e mi ni m al 
eff e ct si z e of  � � = . 5 1 w o ul d c orr es p o n d t o a p pr o xi m at el y 3 m o nt h s of a d di tio n al P F S i n t his 
p o p ul at i on wi t h hi g h u n m et m e di c al n e e d.

5. 2. M et h o d of T r e at m e nt A s si g n m e nt 
P ati e nt s w h o m e et all cri t eria f or e nr oll m e nt will b e r a n d o ml y assi g n e d t o r e c ei v e st u d y  

tr e at m e nt.  Bef or e e a c h p at i ent ’s e nr oll m e nt i nt o t h e stu d y, a n eli gi bilit y c h e c k m ust b e 
c o n d u ct e d b et w e e n t h e i n v est i g ati on al sit e a n d t h e Eli Lill y a n d C o m p a n y  (Lill y ) cli ni c al 

r es e ar c h p ers o n n el t o c o nfir m t h at e a c h p ati e nt m e ets all e nr oll m e nt crit eri a.  U p o n c o nfir m ati o n 
of  eli gi bility,  t h e sit e will r e gist er t h e p atie nt b y  a s sig ni n g t h e p ati e nt a u ni q u e st u d y  

i d e ntifi c ati on n u m b er vi a t h e I nt er a cti v e W e b R es p o ns e S yst e m (I W R S), w hi c h is a c c essi bl e 2 4 
h o urs a d a y .  St u d y dr u g will b e all o c at e d t o p ati e nts usi n g t h e I W R S.

A p pr o xi m at el y  3 0 p at i ent s f or ea c h of St u di e s a n d J V 0 2 wi ll b e r a n d o mi z e d i n a 2: 1 r ati o 
t o r e c ei v e r a m u cir u m a b i n c om bi n ati o n wit h t u m or -s p e cifi c c h e m ot h er a p y v ers us c h e m ot h er a p y 

al o n e, r es p e ct i v el y.  R a n d o mi z at i on will b e c o n d u ct e d s e p ar at el y b et w e e n St u di es  a n d 
J V 0 2 .
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F or S t u dies a n d J V 0 2, r a n d o mi z at i on will b e str atifi e d a c c or di n g t o st a gi n g at r el a ps e 
( met a st ati c v er s u s l o c all y a d v a n c e d).
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6. A Pri ori St ati sti c al M et h o d s

6. 1. G e n e r al C o n si d e r ati o n s
St ati st i c al a n al ysis of t his st u d y will be t h e r es p o nsi bilit y of  Lill y or i t s de si g n e e .  T h e 

i nter pr et ati o n of  t h e st u d y r e s ults will b e t h e r es p o nsi bility of  t h e Lill y Cli ni c al R es e ar c h 
P h ysi ci a n/ Cli ni c al R es e ar c h S ci e nt ist ( C R P/ C R S) a n d st atisti ci a n.  T h e C R P/ C R S a n d st atisti ci a n 

will als o b e r es p o nsi bl e f or t h e a p pr o pri at e c o n d u ct of  int er n al r e vi e ws f or b ot h t h e fi n al st u d y  
r e p ort a n d a n y st u d y-r elat e d m at eri al  t o b e a ut h ori z e d b y Lill y for p u bli c at i on.

A n y c h a n g e t o t h e d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol will r e q uir e a n a m e n d m e nt 
O N L Y if it c h a n g es a pri n ci p al f e at ur e of t h e pr ot o c ol.  A n y  ot h er c h a n g e t o t h e d at a a n al ysis 

m et h o ds d es cri b e d i n t h e pr ot o c ol a n d t h e j ustifi c ati o n f or ma ki n g t h e c h a n g e will b e d es cri b e d 
i n t h e cli ni c al st u d y r e p ort.

U nl ess i n di c at e d b el o w, all a n al ys es (i n cl u di n g all t a bl es, fi g u r es, a n d listi n gs) will b e 
c o n d u ct e d s e p a r at el y f o r St u di es a n d J V 0 2 .  A list of a n al ys es will b e g e n er at e d f or 

e a c h st u d y , wit h t u mor -s p e cifi c m o difi c at i on s m a d e t o t h e ass o ci at e d a n al ysis s p e cifi c at i ons t o 
a c c o m m o d at e a n y diff er e n c es i n r e p orti n g ( e. g. , b as eli n e/ d e m o gr a p hi c i nf or m at i on).

F or B a y esi a n a n al ys es, p ost eri or m e di a ns a n d 8 0 % ( e q u al t ail e d) B a y esi a n cr e di bl e i nt er v als will 
b e pr o vi d e d f or r el e v a nt q u a ntit i es u nl ess ot h er wis e st at e d b el o w .  F ull d et ail r e g ar di n g 

s p e cifi c ati o n o f pri or di stri b ut i ons f or pr es p e cifi e d B a y esi a n a n al ys es ar e pr o vi d e d i n S e cti on 
6. 6. 1. 2 .

All fr e q u e ntist t ests of tr e at m e nt eff e ct will b e c o n d u ct e d at a 1- si d e d al p h a l e v el o f . 1, u nl ess 
ot h er wi s e st at e d, a n d all c o nfi d e n c e i nt er v als ( CIs) will h a v e 2 -si d e d c o v er a g e e q u al t o 8 0 % .

6. 1. 1. P o p ul ati o n s f o r A n al y si s
T h e f o ll owi n g a n al ysis s ets will b e d efi n e d f or t his st u d y :

I nt e nti o n -t o-tr e at (I T T) a n al ysis s et : will i n cl u d e all r a n d o mi z e d p at i ent s.  S h o ul d t h e 
r a mu ci r u m a b d os e b e d e-es c al at e d d uri n g t h e s af et y  le a d -i n p eri o d, all r a n d o mi z e d p ati e nts will 

still b e i n cl u d e d i n t h e I T T a n al ysis s et r e g ar dl ess of assi g n e d d os e .  T h e I T T a n al ysis o f effi c a c y 
d at a will c o nsi d er all o c at i on of p at i ent s t o tr e at m e nt gr o u ps as r a n d o mi z e d a n d n ot b y  a ct u al 
tr e at me nt r e c ei v e d.  T his a n al ysis s et will b e us e d f or all b as eli n e a n d effi c a c y ass ess m e nts.

S af et y a n al ysis s et :  will i n cl u d e all r a n d o m i z e d p atie nts w h o r e c ei v e d a n y  q u a ntity of  st u d y 

tr e at me nt, r e g ar dl ess o f t hei r eli gi bilit y for t h e st u d y . T h e s af et y e v al u at i on will b e p erf or m e d 
b as e d o n t h e first d os e of st u d y tr e at me nt a p ati e nt a ct u all y r e c ei v e d, r e g ar dl ess of t h e ar m t o 

w hi c h h e or s h e w as r a n d o mi z e d . T h e s af et y a n al ysis s et will b e us e d f or all d osi n g/ e x p os ur e
a n d s af et y a n al ys es.

P h a r m a c o ki n eti c a n al ysis s et:   will i n cl u d e all r a n d omi z e d p at i ent s w h o r e c ei v e d at l e ast 1 f ull
d o s e of st u d y tr e at me nt a n d h a v e b as eli n e a n d at l e ast 1 p ost b as eli n e e v al u a bl e P K s a m pl e.

Bi o m a r k e r a n al ysis s et:   will i n cl u d e t h e s u bs et of p at i ent s fr o m t h e I T T a n al ysis s et fr o m 
w h o m a v ali d ass a y  r e s ult h as b e e n o bt ai n e d.
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6. 1. 2. H a n dli n g of D r o p o ut s a n d Mi s si n g D at a
B as eli n e will r ef er t o t h e l ast n o n missi n g o bs er v at i o n b ef or e first a d mi nistr ati o n of a n y tr e at m e nt 

u nl ess st at e d ot h er wis e.  Missi n g d at a, e x c e pt f or d at es, will n ot b e i m p ut e d.  W h e n d at es a r e 
us e d i n c al c ul at i ons, missi n g d a ys will b e r e pl a c e d wit h 1 5 t h of  t h e mo nt h a n d missi n g 

d a y / mo n t h wit h 0 1 J U L Y.  W h er e wi n d o ws ar e all o w e d f or d at a c oll e cti o n a n d t h er e is m or e 
t ha n 1 r e a di n g i n a n y wi n d o w, a p pr o pri at e c o nsi d er ati o n will b e gi v e n as t o w h et h er o nl y 1 v al u e 

fr om t he wi n d o w s h o ul d b e us e d, a n d if s o h o w it s h o ul d b e c h os e n.  T his c o ul d eit h er b e t h e 
m e a n ( g e o m etri c m e a n) or t h e v al u e cl os est t o t h e mi d -p oi nt of t h e wi n d o w or t h e v al u e cl os est 
t o t h e d at a c oll e cti on ti m e of a n ot h er v ari a bl e if t h e a n al ysis i n v ol v es ti m e-m at c h e d a n al ys es.

D et ail e d c e ns ori n g r ul es f or e v al u ati o n o f t he pri m ar y  P F S e n d p oi nt ar e pr o vid e d i n T a bl e 6. 1 .

I n a n al ys es of t u m or r es p o ns e, p ati e nts w h o ar e i n e v al u a bl e f or t u mor r es p o ns e p er R E CI S T v 1. 1 
will b e i n cl u d e d i n t h e d e n omi n at ors. 

6. 1. 3. M ulti pl e C o m p a ri s o n s/ M ulti pli cit y
T h e pri m ar y  (effi c a c y ) e n d p o i nt ( P F S) is t o b e e v al u at e d vi a t h e pr es p e cifi e d B a y esi a n 

hi er ar c hi c al a n al ysis .  T h e B a y esi a n m o d el a n d s u c c ess crit eri a d o n ot m a k e f or m al a dj ust m e nts 

f or mul tipli ci t y as St u di e s a n d J V 0 2 ar e 2 s e p ar at e i n v est i g ati ons ; t hu s c o ntr ol  of t h e 
f a mil y wis e err or r at e b et w e e n b ot h t u m ors is n ot pl a n n e d.  W hil e b orr o wi n g b et w e e n St u di es 

 a n d J V 0 2 is a c o m p o n e nt of t h e a n al ysis, i n di vi d u al c o n cl usi ons will b e dr a w n f or S S a n d 
  T h e s u c c ess crit eri o n m a y b e r e a c h e d i n 1 , b ot h, or n eit h er of t h e 2 t u mor t y p e s .  

Diff er e nt esti m at es of P F S a n d P F S H R ( wit h a s s o ciat e d p o st eri or cr e di bl e s ets) will b e o bt ai n e d 
f or e a c h t u mor. 

N o a dj ust m e nt s for m ul tipli ci t y ar e pla n n e d f or a n y s e c o n d ar y or e x plor at or y  e n d p oi nt s. 

6. 2. P ati e nt Di s p o siti o n
A d et ail e d d es cr i pti o n of p ati e nt di s p o sitio n will b e pr o vi d e d f or St u di es  a n d J V 0 2 
s e p ar at el y.  It will in cl u d e a s u m m ar y  of t h e n u m b er a n d p er c e nt a g e of s cr e e n e d p ati e nts 

r a n d omi z e d i n t h e st u di es , r e as o ns f or dis c o nti n u ati on fr om st u d y tr e at me nt, a n d r e as o ns f or 
d isc o nti n u at i on fr om t he st u d y .  R e as o n f or dis c o nti n u ati on fr o m b ot h st u d y  tr e at me nt a n d t h e 

st u d y will be li st e d b y  t h e pr e d et er mi n e d c at e g ori es.  F or tr e at m e nt dis c o nti n u ati o n, t h es e i n cl u d e 
pr o gr essi v e dis e as e, A E, d e at h, wit h dr a w al b y  s u bj e ct, p h ysi ci an d e cisi o n, n o n c o m p li a n c e with 

st u d y dr u g, pr ot o c ol d e vi ati on, st u d y  t er mi n at e d b y t h e i nstituti o n al  r e vi e w b o ar d/ et hic al  r e vi e w 
b o ar d ( I R B/ E R B)/s p o ns or, l ost t o f oll o w-u p; f or s t u d y dis c o nti n u ati on, t h es e i n cl u d e st u d y  

t er mi n at e d b y s p o n s or, wit hdr a w al b y s u bj e ct, lost t o f o ll ow- u p, d e at h.  If t h e r e as o n f or 
di s c o nti n u at i on is A E or d e at h, t h e ass o ci at e d A E or c a us e of d e at h will b e r e p ort e d.  T h e 

di s p o sitio n will  als o b e list e d.  All p ati ent s r a n d o mi z e d i n t h e st u d y will b e i n cl u d e d i n t h e 
s u m m ari es a n d l isti n gs.
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6. 3. P ati e nt C h a r a ct e ri sti c s
P ati e nt c h ar a ct erist i cs will b e s u m m ari z e d a n d list e d f or all p ati ent s r a n d o mi z e d b y tr e at m e nt, 
i n cl u di n g:

 P ati e nt d e m o gr a p hi cs (i n cl u di n g a g e, s e x, r a c e a n d et h ni cit y,  s cr e e ni n g h ei g ht a n d 
w ei g ht, a n d s cr e e ni n g d eri v e d b o d y  s urf a c e ar e a)

 B as eli n e dis e as e c h ar a ct erist i cs (i n cl u di n g dis e as e st a gi n g at b as eli n e a n d i niti al 

di a g n osis, p erf or m a n c e st at u s at  b as eli n e, ti m e-t o-r el a ps e aft er fr o nt-li n e t h er a p y f or 
a d v a n c e d dis e as e, n u m b er of pri or li n es of s yst e mi c t h er a p y  for a d v a n c e d di s e a s e, prior 
r a diot h er a p y , prior s ur g er y  a n d ass o ci at e d o ut c o m e )

6. 4. T r e at m e nt C o m pli a n c e
All i ntr a v e n o us (I V) st u d y dr u gs will b e a d mi nist er e d o nl y at t h e i n v est i g ati on al sit es b y t h e 

a ut h ori z e d st u d y  sit e p er s o n n el.  A s a r e s ult, tr e at m e nt c o mpli a n c e is e ns ur e d f or I V dr u gs.  All 
st u d y dr u gs i n St u d y  J V 0 2 ar e t o b e a d mi nist er e d i ntr a v e n o usl y; t hus s u m m ar y  of tr e at me nt 
c o m pli a n c e will  not b e a p pli c a bl e i n St u d y  J V 0 2.

6. 5. C o n c o mit a nt a n d P o st -Di s c o nti n u ati o n T h e r a p y
Pri or a n d c o n c o mit a nt m e di c at i ons a n d t h er a pi es ( e. g., tr a nsf usi ons) will b e list e d a n d 
s u m m ari z e d b y tr e at me nt ar m f or t h e s af ety p o p ul ati o n i n e a c h st u d y .

T h e n u m b ers a n d p er c e nt a g es of p ati e nts r e c ei vi n g p ost dis c o nt i n u ati on a nt i c a n c er t h er a pi es will 

b e pr o vi d e d b y  t yp e of  t h er a p y ( s ur g er y, r a diot h er a p y , or s yst e mi c t h er a p y), a n d b y dr u g cl ass 
a n d/ or n a m e, o v er all a n d b y li n e of t h er a p y .

6. 6. Effi c a c y A n al y s e s

6. 6. 1. P ri m a r y O ut c o m e a n d M et h o d ol o g y
T h e pri m ar y  effi c a c y e nd p oi nt, P F S , will b e a n al y z e d vi a a j o i nt hier ar c hi c al B a y esi a n m o d el

(s e e S e cti o n 6. 6. 1. 1 ).  W hil e i n di vi d u al i nf er e n c es/ c o n cl usi o ns will b e m a d e f or e a c h St u d y  

a n d St u d y  J V 0 2, a si n gl e joi nt  B a y esi a n hi er ar c hic al  mo d el  will be fi t t o t h e P F S d at a fr o m b ot h 
St u d y   an d St u d y  J V 02 as d es cri b e d b el o w .  T h e B a y esi a n a n al ysis i n v o l v es ( 1) a u g m e nti n g 

t he c o ntr ol ar ms wit h m at c h e d (t u m or -s p e cifi c) hist ori c al R W d at a vi a a p o w er pri or a p pr o a c h 

C CI

C CI

C CI

C CI
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a n d ( 2) a d a pti v e b orr o wi n g of P F S eff e ct -siz e (l o g H R f or tr e at me nt v ers us c o ntr ol) b et w e e n 
St u d y   a n d St u d y J V 0 2 vi a a r a n d om- eff e cts s p e cifi c at i on wi t hi n t h e B a y esi a n hi er ar c h y. 

W hil e P F S fr o m St u di es  a n d J V 0 2 will b e m o d el e d withi n t h e s a m e B a y esi a n hi er ar c hi c al 

m o d el f or t h e pri m ar y a n al ysis, t he m o d el  is c o nstr u ct e d s u c h t h at r es p e cti v e s u c c ess crit eri a c a n 
a n d will b e e v al u at e d s e p ar at el y ( a n d li k e wis e esti m at es of H R wit h ass o ci at e d cr e di bl e i nt er v als 

will diff er b et w e e n St u di es  a n d J V 0 2).  O n e, b ot h, or n eit h er of St u di e s  a n d J V 0 2 
m a y m e et t h e crit eri o n f or s u c c ess o n t h e b asis of P F S .  T h e pri m ar y  s u c c ess cri teri a at t h e 

pri m ar y  a n al ysis (t o o c c ur w h e n a p pr o xi m at el y 8 0 % of p ati e nts e nr oll e d o n St u di es  a n d 
J V 0 2 h a v e h a d d o c u m e nt e d P F S e v e nts) ar e:



 F or St u d y  J V 0 2, t h e B a yesi a n m o d el  mu st yi el d p o st eri or P r ( � � � � < 1 | � � � � ) > 9 9 %
i n or d er t o c all s u c c ess i n S S

 N o t e t h at if St u di es  or J V 0 2 st o p e arl y f or f utilit y ( at t h e f utility i nteri m  a n al ysis) 
t hat st u d y  c a n n ot cl ai m s u c c ess at f ut ur e a n al ys es.

T o c orr es p o n d wit h t h e 9 9 % s u p eri orit y cri t erio n, 9 8 % e q u al -t ail e d p o st erior cr e di bl e i nt er v als 
will b e pr o vi d e d al o n g wi t h esti m at es ( p ost eri or m e di a ns) of  P F S H R (tr e at m e nt v ers us c o ntr ol) 

i n e a c h t u m or (i . e., s e p ar at el y f or St u di es  a n d J V 0 2).  Pl ot s of  esti m at e d ( W ei b ull) s ur vi v al 
c ur v es will b e pr o vi d e d f or e a c h st u d y s e p ar at el y.  Esti m at es of l a n d m ar k P F S a t mo nt hs 3, 6, 9, 
a n d 1 2 ( alo n g wi t h 8 0 % e q u al -t ail e d p o st erior cr e di bl e i nt er v als) will b e pr o vi d e d. 

6. 6. 1. 1. Pri m ar y P F S E n d p oi nt D efi niti o n a n d C e n s ori n g R ul e s

Pr o gr essi o n -fr e e s ur vi v al ( P F S) is d efi n e d as t h e ti m e fr om r a n d omi z at i on u nt il t h e first 

i n v esti g at or-d et er mi n e d o bj e ct i v e pr o gr essi o n as d efi n e d b y R E CI S T v 1. 1, or d e at h fr o m a n y 

c a us e i n t h e a bs e n c e of pr o gr essi v e dis e as e.  P ati e nts k n o w n t o b e ali v e a n d wit h o ut dis e as e 
pr o gr essi o n will b e c e ns or e d at t h e ti m e of t h e l ast a d e q u at e t u m or ass e ss m e nt ( a d et ail e d P F S 
e v e nt/ c e ns ori n g s c h e m e is pr o vi d e d i n T a bl e 6. 1 ).

T a bl e 6 . 1. P r o gr e s si o n - Fr e e S u r vi v al E v e nt/ C e n s ori n g S c h e m e

Sit u ati o n a E v e nt/ C e ns o r D at e of E v e nt o r C e ns o r

I n v esti g at or ass ess e d t u m or pr o gr essi o n or 

d e at h

E v e nt E arli est d at e of P D or d e at h

N o t u m or pr o gr essi o n a n d n o d e at h C e ns or e d D at e of l ast a d e q u at e r a di ol o gi c al ass ess m e nt 

or  d at e of r a n d o mi z ati o n ( w hi c h e v er is l at er) b

U nl ess

N o b as eli n e r a di ol o gi c al t u m or ass ess m e nt 

a v ail a bl e

C e ns or e d D at e of r a n d o mi z ati o n

N o a d e q u at e p ost b as eli n e r a di ol o gi c al 

t u m or ass ess m e nt a v ail a bl e a n d d e at h 

r e p ort e d aft er 2 s c a n i nt er v als f oll o wi n g 

r an d o mi z ati o n b, c

C e ns or e d D at e of r a n d o mi z ati o n

C CI

C CI

C CI

C CI C CI

C CI

C CI

C CI

C CI
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N e w a nti c a n c er tr e at m e nt st art e d a n d n o 
t u m or pr o gr essi o n or d e at h wit hi n 1 4 d a ys

C e ns or e d D at e of a d e q u at e r a di ol o gi c al ass ess m e nt 
b ef or e (st art of n e w t h er a p y + 1 4 d a ys) or d at e 
of r a n d o mi z ati o n ( w hi c h e v er is l at er)

T u m o r pr o gr essi o n or d e at h d o c u m e nt e d

i m m e di at el y aft er 2 o r m or e s c a n i nt er v als 

f oll o wi n g l ast a d e q u at e r a di ol o gi c al t u m or 

ass ess m e nt or r a n d o mi z ati o n ( w hi c h e v er is 

l at er)b, c

C e ns or e d D at e of l ast a d e q u at e r a di ol o gi c al ass ess m e nt 

or  d at e of r a n d o mi z ati o n ( w hi c h e v er is l at er)b

A b br e vi ati o ns:  C R = c o m pl et e r es p o ns e; P D = pr o gr essi v e dis e as e; P F S = pr o gr essi o n -fre e s ur vi v al; P R = p arti al 

r es p o ns e; S D = st a bl e dis e as e.
a S y m pt o m a ti c d et eri or ati o n (i. e., s y m pt o m ati c pr o gr essi o n t h at is n ot r a di ol o gi c all y c o nfir m e d) will n ot b e 

c o nsi d er e d as t u m or pr o gr essi o n.
b A d e q u at e r a di ol o gi c al t u m or ass ess m e nt r ef ers t o a n ass ess m e nt wit h o n e of t h e f oll o wi n g r es p o ns es :  C R, P R, 

S D, or P D.

c R a di ol o gi c i m a gi n g f or t u m or ass ess m e nt will b e p erf or m e d e v er y 6 w e e ks ( ± 7 d a ys) aft er r a n d o mi z ati o n 

(r e g ar dl ess of tr e at m e nt d el a ys) d uri n g t h e St u d y Tr e at m e nt P eri o d, u ntil dis e as e pr o gr essi o n O R st u d y 

c o m pl eti o n or 1 4 m o nt hs aft er r a n d o mi z ati o n, w h i c h ev er o c c urs first.  R ef er t o f o ot n ot e b f or a n y p ati e nt w h os e 

dis e as e h as n ot pr o gr ess e d b y 1 4 m o nt hs aft er r a n d o mi z ati o n.  A n y p ati e nt w h os e dis e as e h as n ot pr o gr ess e d b y 

1 4 m o nt hs aft er r a n d o mi z ati o n will b e e v al u at e d f or r es p o ns e e v er y 1 2 w e e ks ( ± 7 d a ys) fr o m 1 4 m o nt hs aft er 

r a n d o mi z ati o n, u ntil dis e as e pr o gr essi o n O R st u d y c o m pl eti o n O R 3 y e ars aft er r a n d o mi z ati o n, w hi c h e v er o c c urs 

first; t h e n as p er st a n d ar d cli ni c al pr a cti c e aft er t h at.  

6. 6. 1. 2. B a y e si a n Hi er ar c hi c al M o d el f or Pri m ar y P r o gr e s si o n - Fr e e S ur vi v al
E n d p oi nt 

L et � � a n d � � d e n ot e t h e o bs er v e d P F S e v e nt/ c e ns ori n g ti m e a n d e v e nt i n di c at or (i. e., � � = 1 if 

P F S e v e nt a n d � � = 0 if c e ns or e d), r es p e cti v el y, f or e a c h pr os p e cti v e p ati ent  �.  L et � ( �) = 1, 2

i n di c at e t h e t u m or c o h ort t o w hi c h p ati e nt � b el o n gs.  W e c o nsi d er a p ar a m etri c (i n t his c as e 
W ei b ull) s ur vi v al m o d el t o yi el d a p pr o pri at e b al a n c e of fl e xi bilit y/ st a bilit y gi v e n s m all s a m pl e 
si z es.  E a c h p ati e nt � t hus c o ntri b ut es t h e f o ll owi n g t o t h e j oi nt  li k eli h o o d:

� ( � �, ��|� ) = e x p { − � ( � �| � )} ⋅ ℎ( � � |� ) � � ,

w h er e ℎ ( � � |� ) d e n ot es t h e W ei b ull h a z ar d:

ℎ ( � � |� ) = e x p �� � ( �) ⋅ � � � ( �) � ⋅ �� ( �) ⋅ �� ( �) ⋅ �
�

� � ( �) � �

a n d � ( � � |� ) d e n ot es t h e c orr es p o n di n g c u m ul ati v e h a z ar d:

� ( � �|� ) = e x p �� � ( �) ⋅ � � � ( �) � ⋅ �� ( �) ⋅ �
�

� � ( �) .

I n t h e a b o v e n ot ati o n, w e n ot e t h at � � � � = e x p ( � � ) a n d � � � � � � � = e x p ( � � ) .  T h e q u a ntiti es 

� � , � � , � � , a n d � � ar e t h e us u al s h a p e a n d r at e p ar a m et ers c h ar a ct eri zi n g t h e W ei b ull f a mil y o f 
li k eli h o o d distri b uti ons (s u bs cri pts i n di c at i n g t u m or c o h ort).

T h e m e c h a ni s m  wit h w hi c h w e f a cilit at e t h e a d a pti v e b orr o wi n g b et w e e n t u m ors c o m pris es 
ess e nt i all y a r a n d om- eff e ct s m et a -a n al ysis of t h e l o g H Rs :

� � , �� ~ � ( �, � � ) ,

wi t h � ~ � ( 0, 1 ) a n d � ~ � ( 0, 1 ) . 
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T h e pri or di stri b utio n f or t h e b et w e e n -t u mor st a n d a r d d e vi ati o n � is a n i m p ort a nt dri v er of t h e 
d e gr e e o f b orr o wi n g b et w e e n t u m ors.  T his pri or distri b ut i on m a i ntai ns c o ns er v ati vis m r e g ar di n g 

v ari a bilit y (of  r a mu ci r u m a b P F S eff e ct si z e) b et w e e n t u m ors b as e d o n hist ori c al d at a a cr oss t h e 
r a mu ci r u m a b pr o gr am .  A B a y esi a n r a n d o m- eff e ct s m et a -a n al ysis o f t he l o g P F S H R o bs er v e d i n 

all c o m p l et e d r a n d o mi z e d p h as e 3 tri als of r a mu cir u m a b w as c o n d u ct e d .  N ot e t hat t hes e st u di es 
t o g et h er c o m pris e a v er y het er o g e n e o us p o ol of t u m or t y p e s r el at i v e t o St u di es a n d J V 0 2 

( 2 s u bt y p es of s o ft-tiss u e s ar c om a) .  T h e r es ult i n g p ost eri or m e di a n of t h e st a n d ar d d e vi ati o n 
p ar a m et er ( g o v er ni n g v ari a bilit y b et w e e n tr u e l o g P F S H R s) w as e q u al t o a p pr o xi m at el y . 2, 

w hi c h is s u bst a nt i all y b el o w t h e m e di a n a n d u p p er li mit of t h e � ( 0, 1 ) pri or c h os e n h er e .  
I mp ort a ntl y, w e n ot e t h at ( u n d er t h e pr o p os e d pri or f or � ) e v e n i n t h e e v e nt of v er y str o n g 

h et er o g e n eit y i n tr u e eff e ct siz e ( � � � � = 1 a n d or vi c e v ers a) t h e T y p e I err or f or 
t he pri m ar y  d e ci sio n  r ule i n t h e n e g at i v e t u m or is still c o ntr oll e d b el o w 2 % ( 1-sid e d) (s e e T a bl e 
6. 5 .). 

T h e h y p er pri or distri b ut i on f or t h e a cr oss-t u mor m e a n p ar a m et er � h as b e e n s et t o a N or mal  
di stri b ut i on wi t h me a n e q u al  t o z er o a n d st a n d ar d d e vi ati on e q u al t o 1, r e pr es e nt i n g a s o m e w h at 
c o ns er v ati v e pri or ( y et q uit e diff us e o n t h e l o g H R s c al e).

6. 6. 1. 3. Pri or Di stri b uti o n s f or C o ntr ol P r o gr e s si o n-F r e e S ur vi v al

T o c o m pl et e t h e a b o v e B a y esi a n hi er ar c h y , w e must s p e cif y t h e pri or distri b uti o ns f or 

p ar a m et ers g o v er ni n g t h e W ei b ull s ur vi v al c ur v es f or p atie nts r e c ei vi n g t he c o ntr ol  r e gi m e ns, 

n a m el y t h e p ar a m et er s � � , � � , � � , a n d � � .  T h e pri or distri b uti o ns f or t h es e p ar a m et ers will b e 
d eri v e d fr o m R W P F S d at a o bt ai n e d fr o m p ati e nt s wi t h  a n d S S tr e at e d wit h 

c h e m ot h er a p y i n t h e r el a ps e d s etti n g, m at c h e d t o t h e pr os p e cti v e p at i ent s e nr olli n g o n t h e 
r a mu ci r u m a b ar ms of St u d i es  a n d J V 0 2.  As c o ntr ol o ut c o m e s mu st b e all o w e d t o diff er 

b et w e e n t h e 2 t u mors, t h e m at c hi n g al g orit h m a n d s u bs e q u e nt pri or s p e cifi c at i on will b e 
p erf or m e d s e p ar at el y wit hi n e a c h t u m or. 

At  t h e pri m ar y a n al ysis, a t ot al of 2 0 hist ori c al R W p ati ent s p er t u m or will b e m at c h e d t o t h e 
c orr es p o n di n g 2 0 pr os p e cti v e p at i ent s ( e nr oll e d o n t h e r a m u cir u m a b ar m) a c c or di n g t o t he 

pr es p e cifi e d al g orit h m pr o vi d e d b el o w.  A si m pl e p o w er pri or a p pr o a c h (I br a hi m et al. 2 0 1 5) 
will b e a d o pt e d t o f or m all y i n c or p or at e t h e m at c h e d R W hist ori c al c o ntr ol s u bj e cts i nt o t h e 

B a y esi a n a n al ysis o f pr os p e cti v e P F S i n a m a n n er t h at a p pr o pri at el y  d o w n w ei g hts t h e i nfl u e n c e 

of  t h e hi st oric al  d at a.  Pr e cis el y as a b o v e (for t h e pr os p e cti v e d at a) , let � �
� � � � a n d � �

� � � � d e n ot e t h e 

o bs er v e d P F S e v e nt/ c e ns ori n g t i m e a n d e v e nt f or e a c h hist ori c al p ati e nt �.  L et � � � � � ( �) = 1, 2
i n di c at e t h e t u m or c o h ort t o w hi c h hist ori c al c o ntr ol p ati e nt � b el o n gs.  E a c h hist ori c al p ati e nt �
t hu s c o ntri b ut es t h e f o ll owi n g t o t h e r e w ei g ht e d j o i nt li k eli h o o d:

� ( � �, ��|� ) = � e x p � − � � � �
� � � � �� � � ⋅ ℎ� � �

� � � � �� �
� �

� � � �

�
� �

,

w h er e ℎ ( � � |� ) d e n ot es t h e W ei b ull h a z ar d:

ℎ ( � �|� ) = � � ( �) ⋅ �� ( �) ⋅ �
�

� � ( �) � �

a n d � ( � � |� ) d e n ot es t h e c orr es p o n di n g c u m ul ati v e h a z ar d:
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C CI
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� ( � � |� ) = � � ( �) ⋅ �
�

� � ( �) .

N ot e t h at h er e t h e p ar a m et ers � � , � � , � � , a n d � � ar e e x a ctl y t h os e w hi c h a p p e ar i n t h e j o i nt 

li k eli h o o d f or t h e pr os p e cti v e d at a a b o v e, s o t h at t h e r e w ei g ht e d li k eli h o o d f or t h e hist ori c al d at a 
(t o g et h er wit h t h e h y p er pri ors dis c uss e d i n t h e f o ll o wi n g p ar a gr a p h) f u n cti ons as a n i nf or m at i v e 

pri o r for t h os e q u a ntit i es.  I mp ort a ntl y, t h e p o w er p ar a m et er � � will b e s et t o a pr es p e cifi e d v al u e 
of  . 5 t o s u bst a nti all y d o w n w ei g ht t he i nfl u e n c e of t h e hist ori c al c o ntr ol d at a r el at i v e t o t h e 

pr os p e cti v e c o ntr ol d at a, c orr es p o n di n g t o a pri or eff e cti v e s a m pl e si z e i n e a c h t u m or of 
a p pr o xi m at el y 1 0 e v e nts ( a n d f e w er if a n u m b er of t h e m at c h e d hist ori c al p ati e nts w er e c e ns or e d 
f or P F S).

Fi n all y , w e s p e cif y h y p er prior s f or � � , � � , � � , a n d � � .  F or � � a n d � � , w e ass u m e i n d e p e n d e nt 

tr u n c at e d n or m al pri ors, � � � � �� ( 1, 1 ) ⋅ �� � � > 0 � ( w hi c h c e nt ers t h e c ur v es w e a kl y at t h e m or e 

p arsi m o ni o us e x p o n e nt i al s ur vi v al m o d el), a n d f or � � a n d � � , w e ass u m e diff us e/ n o ni nf or m at i v e 
i n d e p e n d e nt g a m m a pri ors, � � � � � ( . 1, . 1) .

If a d e q u at e r e al-w orl d o ut c o m es ar e n ot a v ail a bl e at i nt eri m (s e e S e cti o n 6. 1 1 ), t h e f utility 
a n al ysis will us e t h e B a y esi a n hi er ar c hi c al m o d el i n S e cti o n 6. 6. 1. 2 usi n g o nl y pr os p e cti v e 

p ati e nts a n d t he n o ni nf or m at i v e h y p er pri or s f or � � , � � , � � , a n d � � d es cri b e d i n t h e pr e vi o us 
p ar a gr a p h. 

6. 6. 1. 4. R etr o s p e cti v e ( R e al W orl d) D at a t o I nf or m C o ntr ol Pri or s

T h e pri or di stri b utio n s f or P F S o n t h e c o ntr ol ar ms i n St u d y  a n d St u d y  J V 0 2 will be 

c o nstr u ct e d ( as d es cri b e d a b o v e) fr o m P F S o ut c o m es f or p ati e nts wit h r el a ps e d  or S S 
tr e at e d wit h c h e m ot h er a p y or p a z o p a ni b i n t h e R W s etti n g.  T h es e d at a will b e o bt ai n e d fr o m 

c h art r e vi e ws c o n d u ct e d at i nst ituti o ns i n cl u di n g U S sit es .  Eli gi bl e p ati e nts will h a v e b e e n 
i niti all y di a g n o s e d wit h  or S S b ef or e a g e 4 0 y e ars.  T hi s a g e li mit is hi g h er t h a n t h e 

eli gi bilit y cri t erio n f or St u di es a n d J V 0 2 , a s p at h olo g y  a n d o ut c o mes ar e n ot e x p e ct e d t o 
v ar y  b as e d o n a g e i n t h es e dis e as es; t h er ef or e, t h e a g e r a n g e w as e x p a n d e d t o f a cilit at e i m pr o v e d 

m at c hi n g o n ot h er i m p ort a nt pr o g n osti c f a ct ors.  Eli gi bl e p ati e nts m ust h a v e pr o gr ess e d o n at 
l e ast 1 c o urs e of c h e m ot h er a p y f or r el a ps e d, r e c urr e nt , or p r ogr essi v e dis e as e i n or d er t o esti m at e 

P F S f or at l e ast 1 li n e of t h er a p y.  V ari a bl es t o b e e xtr a ct e d i n cl u d e p ati e nt a n d b as eli n e/ dis e as e 
c h ar a ct erist i cs, as w ell as tr e at m e nts (s ur g er y, r a di ot h er a p y, c h e mot h er a p y) a n d o ut c o m es si n c e 

i niti al   or S S di a g n osis.  Pr o gr essi o n d at es will b e b as e d pri m aril y o n p h ysi ci a n n ot es a n d 
will n ot r e q uir e r e -i nter pr et ati o n of  r a diol o gi c s c a ns .  T h e t ar g et s a m pl e si z e is 1 0 0 c h arts e a c h 
f or a n d S S at  t h e ti m e of t h e fi n al a n al ysis. 

6. 6. 1. 5. Pr e s p e cifi e d Hi st ori c al C o ntr ol M at c hi n g Al g orit h m
A pr o p e nsit y- b as e d m at c hi n g al g ori t h m will  be ut ili z e d t o m at c h e a c h of t h e 2 0 pr os p e cti v e 
r a mu ci r u m a b p ati ent s wit h a hi st oric al c o ntr ol  p ati e nt ( c o n d u ct e d s e p ar at el y withi n e a c h t u m or) .  
T h e i n d e p e n d e nt ( b as eli n e/ d e m o gr a p hi c) v ari a bl es t o b e us e d f or p ur p os es of m at c hi n g ar e 
pr o vi d e d i n T a bl e 6. 2 .  Hist ori c al p ati e nts wit h c h art r e vi e ws c o nt ai n i n g m ult i pl e eli gi bl e li n es of 
t her a p y  will b e us e d as disti n ct o bs er v ati ons f or m at c hi n g, wi t h P F S c al c ul at e d fr o m t he r ele v a nt 
li n e of t h er a p y. T h e d e p e n d e nt v ari a bl e is t h e bi n ar y c o h ort i n di ct o r ( pr os p e cti v el y r a n d omi z e d 
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r a mu ci r u m a b s u bj e ct v ers us hist ori c al c o ntr ol s u bj e ct).  T h e pr o p e nsit y s c or e mo d el s 
( c o nstr u ct e d s e p ar at el y f or St u d y  a n d St u d y J V 0 2) will b e d e v el o p e d usi n g m a i n- eff e cts 
l ogist i c r e gr essi on ( e. g., PR O C L O GI S TI C i n S AS ).

A n e ar est -n ei g h b or pr o p e nsit y- s c or e mat c hi n g al g ori t h m will  be i m pl e m e nt e d o n t h e l o gi t of 
pr o p e nsit y s c or e a g ai nst a c ali p er of wi dt h e q u al t o 0. 2 o f t he p o ol e d st a n d ar d d e vi at i on of t h e 
l ogi t of t h e pr o p e n sit y s c or e s.  M at c hi n g wit h r e pl a c e m e nt will b e us e d s o t h at a u ni q u e c o h ort of 
m at c h e d hist ori c al p ati e nts is o bt ai n e d r e g ar dl ess of a n y ar bitr ar y  or d eri n g of t h e pr os p e cti v e 
p ati e nt s .  I n t h e c as e of tie d pr o p e nsit i es, all ti e d n e ar est n ei g h b ors will b e i n c or p or at e d i nt o t h e 
p o w er pri or, wit h t h e p o w er p ar a m et er f or e a c h c orr es p o n di n g li k eli h o o d t er m si m pl y a dj ust e d 
d o w n w ar d fr o m t he ori gi n al � � = . 5 t o t h e q u a ntity . 5 / �� w h er e � � is t h e n u m b er of ti e d 
m at c h es o bt ai n e d f or pr os p e cti v e p at i ent  �.

If f or a n y r e a s o n ( e. g., s m all s a m pl e si z e) t h e m o d el-b as e d c al c ul ati o n of pr o p e nsit i e s is n ot 
f e asi bl e, t h e m etri c-b as e d M a h al a n o bis n e ar est -n ei g h b or ( wit h r e pl a c e m e nt) a p pr o a c h will b e 
us e d f or m at c hi n g . If M a h al a n o bis m at c hi n g is als o n ot f e asi bl e ( e. g. s a m pl e c o v ari a n c e m atri x 
c a n n ot b e esti m at e d or i n v ert e d), r e al-w orl d o ut c o m es will b e o mit t e d fr o m t he a n al ysis. 

T h e pr o p e nsit y m o d el  a n d m at c hi n g al g orit h m will b e e x e c ut e d at b ot h th e i nteri m f ut ility 
a n al ysis a n d t h e fi n al a n al ysis of P F S. T h e pr o p e nsit y m o d el will b e u p d at e d at t h e fi n al a n al ysis 
b as e d o n t h e f ull p o p ul at i on of pr os p e cti v el y r a n d o mi z e d (r a m u cir u m a b) p ati e nts a n d hist ori c al 
c o ntr ol  p atie nts. T h e s u bs et of p ati e nts w h o w er e i n cl u d e d i n t h e i nt eri m a n al ysis m a y t her ef or e 
b e m at c h e d t o diff er e nt hist ori c al c o ntr ol p ati e nt s at t h e fi n al a n al ysis t ha n at t h e i nt eri m a n al ysis .
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T a bl e 6. 2 V ari a bl e s f or M at c hi n g R e al - Worl d D at a ( Hi st ori c al C o ntr ol) a n d 
Pr o s p e cti v e P ati e nt s

V a ri a bl e N a m e D es c ri pti o n C at e g o ri es/ U nits L e v els f o r M at c hi n g
A g e P ati e nt a g e o n C 1 D 1 of li n e of 

s yst e mi c t h er a p y f or a d v a n c e d 
dis e as e i n t h e 
r el a ps e d/r e c urr e nt/ pr o gr essi v e 
s etti n g. 

Y e ar s  < 1 8
 ≥ 1 8
 Missi n g

Li n e of T h er a p y Li n e of s yst e mi c t h er a p y f or 
a d v a n c e d dis e as e

Int e g er  1 n d li n e
 2 r d li n e a n d 

a b o v e 
 Missi n g

Ti m e- t o-R el a ps e Ti m e b et w e e n t h e l ast d at e of 
a d mi nistr ati o n of i niti al c o urs e of 
t h er a p y ( s yst e mi c, r a di ot h er a p y, 
s ur g er y) a n d d at e of di a g n osis f or 
r el a ps e d/r e c urr e nt dis e as e.  If 
dis e as e pr o gr ess e d d uri n g t h e i niti al 
tr e at m e nt, ti m e-t o-r el a ps e is 0 
( m o nt hs).

Y e ar s

S S:
 < 2 y e ar s
 ≥ 2 y e ar s
 Missi n g

M et ast ati c Dis e as e at 
R el a ps e

I n di ct or of t h e pr es e n c e of 
m et ast as es as of C 1 D 1 of li n e of 
s yst e mi c t h er a p y f or a d v a n c e d 
dis e as e i n t h e 
r el a ps e d/r e c urr e nt/ pr o gr essi v e 
s etti n g.

Y e ar s  Y es
 N o
 Missi n g

I niti al T u m or Si z e   Si z e of t u m or at i niti al di a g n osis of 
S S or 

C m

S S:
 < 5 c m
 ≥ 5 c m
 Missi n g

A b br e vi ati o ns:  C 1 D 1 = C y cl e 1 D a y 1; C m = c e nti m et er; ; S S = 

s y n o vi al sar c o m a.

6. 6. 1. 6. Si m ul ati o n s of Pri m ar y P r o gr e s si o n - Fr e e S ur vi v al E n d p oi nt 

Tr a di tio n al o p er ati n g c h ar a ct erist i cs ( e. g. , T y p e I a n d T y p e II err or r at es) f or t h e pr o p os e d 

B a y esi a n a n al ysis h a v e b e e n e v al u at e d vi a tri al si m ul at i on .  F or si m pli cit y, i n all s c e n ari os, P F S 
o ut c o m es w er e si m ul at e d fr o m e x p o n e nti al distri b uti o ns ( n oti n g t h at t h e a ct u al B a y esi a n m o d el 

f or t h e P F S an al ysis all o ws n o n c o nst a nt h a z ar d).  T hr o u g h o ut, a fi x e d hist ori c al c o ntr ol pri or (t h e 
s a m e f or e a c h t u m or) f or t h e r at e a n d s h a p e p ar a m et ers of t h e c o ntr ol W ei b ull c ur v es w as 

c o nstr u ct e d wit h pri or eff e ct i v e s a m pl e si z e of a p pr o xi m at el y 1 0 e v e nts t o mi mi c t he r e alit y of  
t he a b o v e pri or c o nstr u cti o n al g orit h m .  T o e m b e d r e alist i c c o ntr ol ass u m pti ons, t h e m ar gi n al 

pri or f or t h e r at e p ar a m et er w as s et t o a G a m m a ( 1 0, 4 2. 7 8) b as e d o n a di git i z e d K a pl a n-M ei er 
c ur v e f or P F S o ut c o m es i n p at i ent s wit h S S w h o r e c eiv e d g e m cit a bi n e i n c o m bi n at i on wi t h 
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d o c et a x el i n t h e r el a ps e d s etti n g ( A b o u h ar b et al. 2 0 1 4) .  T h e m e di a n o f t his prior i s . 2 2 6 .  
E x c e pt f or t h e s c e n ari os i n T a bl e 6. 3 (i n w hi c h t h e i m p a ct of bi as e d hist ori c al c o ntr ols is 

e x pli cit l y st u die d), t h e pr os p e cti v e P F S d at a o n c o ntr ol w as si m ul at e d fr o m t h e e x p o n e nti al 
di stri b ut i on wi t h h a z ar d e q u al t o . 2 2 6.  T h e m ar gi n al pri or f or t h e s h a p e p ar a m et er w as s et t o a 

U nif or m  (. 5, 1. 5), s o t h at its c e nt er w as c o nsist e nt wit h t h e e x p o n e nti al ass u m pti o n fr om w hi c h 
t he p ati e nt d at a w er e si m ul at e d. 

T a bl e 6. 3 pr o vi d es t h e si m ul at e d pr o b a bilit i es of p assi n g t h e i nt eri m f utility cri t erio n ( c o nti n ui n g 

e nr o ll m e nt) a n d p assi n g fi n al ( pri m ar y) s u c c ess crit eri o n f or e a c h of 7 s c e n ari os i n w hi c h t h e 
u n d er l yi n g H R is t h e s a m e i n b ot h t u m ors.  N ot e t h at t o p ass t h e fi n al s u c c ess crit eri o n, t h e 

i nteri m cri t erio n m u st al s o b e p ass e d ( ot h er wis e t h e fi n al a n al ysis w o ul d n e v er h a v e b e e n 
c o n d u ct e d) s o t h e l ast 2 c o l um ns a ct u all y pr o vi d e t h e pr o b a bilit y of p assi n g b ot h t he i nt eri m a n d 

fi n al crit eri a.  W e s e e t h at u n d er t h e j oi nt n ull ( S c e n ari o 1), t h e stri n g e nt s u c c ess crit eri o n ( 9 9 % 
B a y esi a n pr o b a bilit y of s u p eri orit y)  yi el d s v er y str o n g c o ntr ol of T yp e I err or .  I n d e e d, w h e n 

n eit h er t u mor b e n efits fr o m t he a d di tio n of r a m u cir u m a b t o st a n d ar d c h e m ot h er a p y, t h e 
pr o b a bilit y o f p assi n g t h e pri m ar y  s u c c e s s crit erio n is a b o ut . 0 0 3 i n e a c h t u m or .  Fr o m  S c e n ari o 

7, w e s e e t h at w h e n b ot h t u m ors b e n efit n ot a bl y fr o m t h e a d dit i on of r a m u cir u m a b ( H R =. 3 3 i n 
b ot h t u m ors), u n d er t he pr o p os e d B a y esi a n d esi g n, t h e p o w er f or e a c h t u m or i n di vi d u all y  is 
8 2 %. 

T a bl e 6. 3. Si m ul at e d O p er ati n g C h ar a ct eri sti c s

S c e n a ri o 
N u m b e r

T r u e H a z a r d R ati o P r( P ass I nt e ri m) P r( P ass Fi n al)
S S S S S S

1 1. 0 0 0. 4 4 0. 0 0 3
2 0. 8 0 0. 6 7 0. 0 3
3 0. 7 0 0. 7 9 0. 0 7
4 0. 6 0 0. 8 9 0. 1 8
5 0. 5 0 0. 9 6 0. 3 7
6 0. 4 0 0. 9 9 0. 6 4
7 0. 3 3 0. 9 9 0. 8 2

A b br e vi ati o ns:  ; Pr =pr o b a bilit y ; S S = sy n o vi al sar c o m a.

A d dit i on al si m ul ati o n w or k w as p erf or m e d t o e v al u at e o p er ati n g c h ar a ct eristi cs of t h e d esi g n 
u n d er s c e n ari os of p ot e nti al pri or/ d at a c o nfli ct .  I n T a bl e 6. 4 , w e e v al u at e t h e i m p a ct of 

p ot e nti all y  bi a s e d hi st oric al  c o ntr ol o ut c o mes o n T y p e I err or r at es i n t h e pr os p e cti v e st u d y .  B y 
‘ bi as e d’, w e m e a n t h at t h e hist ori c al c o ntr ol d at a l e a d t o pri ors t h at ar e l o c at e d a w a y  fr o m t h e 

tr u e p ar a m et ers g o v er ni n g P F S o ut c o m es f or t h e pr os p e cti v e c o ntr ol s u bj e cts.  I n S c e n ari os 8- 1 1 , 
t he pri or s f or c o ntr ol  P F S h a z ar d w er e c e nt er e d at a v al u e of . 2 2 6 i n e a c h t u mor wi t h v ari a bility 

c orr es p o n di n g t o a p pr o xi m at el y  1 0 e v e nt s.  H o w e v er, i n e a c h S c e n ari o 8- 1 1, t h e tr u e h a z ar d o n 
c o ntr ol  w as s et t o s o m e v al u e s m all er t ha n . 2 2 6 (i n b ot h t u m ors si m ult a n e o usl y) w hi c h , of  

c o ur s e , h as t h e i m p a ct of i nfl at i n g T yp e I err or .  Fr o m S c e n ari o 1 1, w e s e e t h at e v e n u n d er 
s u bst a nt i al pri or/ d at a c o nfli ct (i. e. , w h e n t h e pr os p e cti v e v ers us hist ori c al c o ntr ols diff er b y a H R

of  . 6 5 i n b ot h t u mor s), t h e T y p e I err or r at e r e m ai ns s m all ( < 2 %).  T hi s is t h e r es ult of ( 1) a v er y 
stri n g e nt s u c c ess crit eri o n a n d ( 2) pri or eff e cti v e s a m pl e si z e o f o nl y  1 0 e v e nt s p er t u mor s o t h at 
t he pr os p e cti v e d at a ar e n ot o v er w h el m e d b y t h e pri ors. 
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T a bl e 6. 4. I m p a ct of Bi a s e d Hi st ori c al C o ntr ol s o n T y p e I Err or

S c e n a ri o 
N u m b e r

T r u e C T R L H a z a r d H R ( P r os p. vs. Hist. C T R L) P r( P ass Fi n al)
S S S S S S

8 . 2 1 4 7 0. 9 5 0. 0 0 6
9 . 1 9 2 1 0. 8 5 0. 0 0 8
1 0 . 1 6 9 5 0. 7 5 0. 0 1 4
1 1 . 1 4 6 9 . 6 5 0. 0 1 8

A b br e vi ati o ns:   C T R L = C o ntr ol; ; hi s t. = hist ori c al; H R = h a z ar d 

r ati o; Pr = pr o b a bilit y ; pr os p = pr os p e cti v e; S S = sy n o vi al sar c o m a.

All s c e n ari os a b o v e ass u m e tr e at m e nt v ers us c o ntr ol H R = 1 (i n b ot h t u m ors) s o t hat  Pr( Fi n al) 
r e pr es e nts T yp e I err or ( u n d er j o i nt n ull). 

T a bl e 6. 5 pr o vi d es o p er ati n g c h ar a ct eristi cs u n d er s c e n ari os i n w hi c h o nl y 1 t u mor b e n efit s fr o m 
t he a d di tio n of  r a mu ci r u m a b t o c h e mot h er a p y .  F or e x a m pl e , i n e a c h S c e n ari o 1 2- 1 6, t h e tr u e H R 

w as s et e q u al t o 1 i n S S b ut s o m e v al u e .  M o st n ot a bl y, u n d er v er y str o n g 
h et er o g e n eit y i n eff e ct-siz e ( S c e n ari o 1 6) t h e T y p e I Err or is still c o ntr oll e d b el o w 2 % f or t h e 

n e g at i v e t u m or ( S S) d es pit e t h e B a y esi a n b orr o wi n g fr om a p o si tiv e t u m or .  O n t h e ot h er h a n d, 
t he p o w er t o c o n cl u d e s u c c ess i n t h e p osit i v e t u m or ( wit h H R =. 5) is of c o urs e l o w er t h a n w h e n 

b ot h t u m ors b e n efit b y t h at m ar gi n (s e e S c e n ari o 5) .  Vi e w e d fr o m a B a y esi a n p ers p e ct i v e, t his is 
a n e x p e ct e d ( a n d d esir a bl e) attri b ut e of t h e m o d el .  O bs er vi n g n e g ati v e r es ults i n 1 s u bt y p e 

s h o uld s o m e w h at dis cr e di t p o sitiv e o bs er v at i ons i n t h e ot h er s u bty p e w hil e p osit i v e r es ults i n 
b ot h s u bt y p es s h o ul d b e r ei nf or ci n g. 

T a bl e 6 . 5. I m p a ct of H et er o g e n e o u s Eff e ct-Si z e B et w e e n T u m or s

S c e n a ri o 
N u m b e r

T r u e H a z a r d R ati o P r( P ass I nt e ri m) P r( P ass Fi n al)
S S S S S S

1 2 1 0. 5 0 0. 0 0 8
1 3 1 0. 5 2 0. 0 0 7
1 4 1 0. 5 7 0. 0 1 1
1 5 1 0. 5 8 0. 0 1 2
1 6 1 0. 6 0 0. 0 1 5

A b br e vi ati o ns:  ; Pr = Pr o b a bilit y; S S = sy n o vi al sar c o m a.

T a bl e 6. 6 pr o vi d es o p er ati n g c h ar a ct eristi cs u n d er t h e s c e n ari o w h er e r e al -w orl d c o ntr ol s ar e n ot 

i n c or p or at e d i n t h e i nt eri m a n al ysis. R at h er t h a n usi n g a G a m m a( 1 0, 4 2. 7 8) pri or f or t h e r at e 
p ar a m et ers, a n o ni nf or m at i v e G a m m a( 0. 1, 0. 1) pri or is us e d. T h e m ar gi n al  prior f or t h e s h a p e 

p ar a m et er is k e pt as a U nif or m (. 5, 1. 5 ) as i n pr e vi ous si m ul at i ons . T h e pri or/ d at a c o nfli ct 
s c e n ari os ( T a bl e 6. 4 ) ar e o mitt e d fr o m t his si m ul ati o n .
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T a bl e 6. 6. I m p a ct o n I nt eri m A n al y si s w h e n N o R W d at a i s In cl u d e d

I n cl u d e R W
O ut c o m es

N o R W O ut c o m es

S c e n a ri o 
N u m b e r

T r u e H a z a r d R ati o P r( P ass I nt e ri m)  P r( P ass I nt e ri m)

S S S S S S

1 1 0. 4 4 0. 3 9

2 0. 8 0. 6 7 0. 5 7

3 0. 7 0. 7 9 0. 6 9

4 0. 6 0. 8 9 0. 8

5 0. 5 0. 9 6 0. 8 9

6 0. 4 0. 9 9 0. 9 6

7 0. 3 3 0. 9 9 0. 9 8

1 2 1 0. 5 0. 4 5

1 3 1 0. 5 2 0. 4 8

1 4 1 0. 5 7 0. 5

1 5 1 0. 5 8 0. 5 3

1 6 1 0. 6 0. 5 4

C o n d u cti n g t h e i nteri m a n al ysis wi t ho ut i n c or p or ati o n of hist ori c al c o ntr ol i nf or m at i on d e cr e as es 

t he pr o b a bilit y of p ass i n g t he i nt eri m f utility cri t eri a (i. e. c o nti n u e e nr oll m e nt i n a gi v e n t u m or). 
S e cti o n 5. 1 .2 lists H R = 0. 3 3 i n b ot h t u m or t y p e s a s t h e t ar g et s c e n ari o. T his is w h er e t he 

B a y esi a n a n al ysis r e a c h es 8 2 % p o w er f or a gi v e n t u m or t yp e at t h e fi n al a n al ysis. At  H R = 
0. 3 3 f or S S a n d , t he pr o b a bilit y of  p assi n g t he i nt eri m is d e cr e as e d b y o nl y 1 %.   W h e n 

t he H Rs ar e e q u al ( S c e n ari os 1 -7), t h er e is a m o d est d e cr e as e i n p o w er wit h t h e l ar g e st 
diff er e n c e of  1 0 % o c c urri n g at H R = 0. 7 0. A l ar g er d e cr e as e i n p o w er at i nt eri m c a n b e s e e n i n 

S c e n ari os 1 2 -1 6 w h er e t h er e is si g nifi c a nt h et er o g e n eit y b et w e e n t u m or t y p es. W h e n b ot h H R = 
1, t h e pr o b a bilit y of  in c orr e ctl y c o nt i n ui n g t h e tri al d e cr e as es fr om 0. 4 4 t o 0. 3 9. O v er all, 

t he i nteri m a n al ysis r et ai ns s uffi ci e nt p o w er if R W E c a n n ot b e i n cl u d e d i n t h e 
a n al ysis w hil e n ot i n cr e asi n g t h e pr o b a bility o f p as si n g t h e i nt eri m u n d er t h e n ull c as e o f H R = 
1.

6. 6. 1. 7. S e n siti vit y A n al y s e s f or Pri m ar y P r o gr e s si o n - Fr e e S ur vi v al E n d p oi nt

B esi d es t he pri m ar y  a nal ysis o f P F S p er B a y esi a n hi er ar c hi c al a n al ysis d es cri b e d a b o v e, 

tr a ditio n al (fr e q u e ntist) ass ess m e nts will b e p erf or m e d t o pr o vi d e a d diti on al c o nt e xt .  N o n-

p ar a m etri c est i m at es of s ur vi v al c ur v es will b e o bt ai n e d vi a t h e m et h o d of K a pl a n a n d M ei er .  
T h e ( u nstr atifi e d ) lo g r a n k t est will b e us e d t o c o m p ar e tr e at m e nt ar ms f or St u di es a n d 
J V 0 2 s e p ar at el y a n d wit ho ut i nte gr ati o n of  hi st oric al  c o ntr ol d at a. 

F o ur s e nsitivi t y a n al y e s ar e pla n n e d wi t hi n t he B a y esi a n fr a m e w or k :  ( 1) hist ori c al c o ntr ol pri ors 

b as e d o n f or m al e x p ert eli cit at i on will b e us e d i n li e u of t h e p o w er pri ors c o nstr u ct e d fr o m R W 
d at a ( 2) b orr o wi n g b et w e e n t u mor s will  be r e m o v e d ( 3) w e a kl y i nf or m ati v e pri ors will b e us e d 
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f or c o ntr ol P F S a n d ( 4) t h e b et w e e n -t u mor b orr o wi n g a n d hist ori c al c o ntr ol b orr o wi n g will b e 
r e mo v e d s o t h at s e p ar at e W ei b ull m o d els wit h w e a kl y  inf or m ati v e pri ors will b e us e d. 

S e n sitivi t y t o usi n g “ missi n g ” as a l e v el f or m at c hi n g v ari a bl e s (T a bl e 6. 2) will als o b e

e v al u at e d. T h e m at c hi n g al g orit h m will b e r er u n usi n g o nl y  t h e c o mpl et e c as e p o p ul at i on of
hi st ori c al p ati e nts . A n y pr os p e cti v el y r a n d o mi z e d p ati e nt wi t h missi n g v al u es i n o n e or m or e of 

m at c hi n g v ari a bl es will b e e x cl u d e d fr o m t he m at c hi n g al g orit h m b ut will b e st ill i n cl u d e d i n t h e 
B a y esi a n a n al ysis o f P F S. T h e B a y esi a n W ei b ull m o d el will b e r efit a n d t h e ass o ci at e d i m p a ct o n 
st atist i c al i nf er e n c e will b e st u di e d.

S e nsit i vity t o t h e c h oi c e of hist ori c al c o ntr ol s u bj e ct m at c hi n g al g orit h m will als o b e e v al u at e d.  

B esi d es t he pr o p e nsit y- b as e d m et h o d c o rr es p o n di n g t o t he pri m ar y  a n al ysis, a n e ar est-n ei g h b or 
( M a h al a n obis) m etri c -b as e d m at c hi n g a p pr o a c h will b e i m pl e m e nt e d f or m at c hi n g hist ori c al 

c o ntr ol  p atie nt s f or i n cl usi o n i nt o t he pri or di stri b uti o ns .  T h e ass o ci at e d i m p a ct o n st atisti c al 
i nf er e n c e will b e st u di e d.

6. 6. 1. 8. E x p ert Eli cit ati o n of C o ntr ol P r o gr e s si o n- Fr e e S ur vi v al

F or m al pri or eli cit ati o n o f l e a di n g e x p erts i n  a n d S S will b e c o n d u ct e d t o o bt ai n 

c h ar a ct eri z at i on of e x p e ct e d P F S o ut c o m es o n c h e m ot h er a p y  in t h e r el a ps e d s etti n g .  T h e 
eli cit a tio n i nt er vi e ws ( a p pr o xi m at el y  1 h o ur) ar e t o b e c o n d u ct e d wit h e a c h e x p ert i n di vi d u all y 

p er a c o m m o n pr ot o c ol (s e e t e mpl at e i n A p p e n di x 2 ).  T h e r es ults will b e s y nt h esi z e d a cr oss t h e 
e x p erts t o o bt ai n pri or distri b ut i ons t o b e us e d i n s e nsit i vity a n al ysis o f P F S (s e e S e cti o n 6. 6. 1. 7 ). 

6. 6. 2. S e c o n d a r y Effi c a c y A n al y s e s
O v er all r es p o ns e r at e ( O R R) is d efi n e d as t h e n u m b er of p ati e nts w h o a c hi e v e a b est o v er all 

r es p o ns e of C R or P R di vi d e d b y t h e t ot al n u m b er of p ati e nts r a n d o mi z e d t o t h e c orr es p o n di n g 

tr e at me nt ar m  (I T T p o p ulat i on).  T h e c o nfir m at i on of C R a n d P R is r e q uir e d.  T h e O R R f or e a c h 
st u d y ar m, wit h 80 % CI ( p er t h e m et h o d of Cl o p p er a n d P e ars o n 1 9 3 4) , will b e s u m m ari z e d 

s e p ar at el y for St u di es a n d J V 0 2 .  C o m p aris o n b et w e e n e x p eri m e nt al a n d c o ntr ol  ar ms will 
b e p erf or m e d s e p ar at el y b et w e e n St u di e s  a n d J V 0 2 usi n g Fis h er ’s e x a ct t e st wi t h 1-sid e d 
l e v el . 1.

T h e C R r at e is d efi n e d as t h e n u m b er of p ati e nts w h o a c hi ev e a b est o v er all r es p o ns e of C R

di vi d e d b y t h e t ot al n u m b er of p ati e nts r a n d o mi z e d t o t h e c orr es p o n di n g tr e at m e nt ar m (I T T 
p o p ul at i on).  T h e c o nfir m ati o n o f C R is r e q uir e d.  T h e C R r at e f or e a c h st u d y  ar m, wi t h 8 0 % 
fr e q u e ntist CI, will b e s u m m ari z e d s e p ar at el y for St u di es a n d J V 0 2.

D ur ati o n of  r es p o ns e is d efi n e d as t h e ti m e fr o m t h e d at e m e as ur e m e nt crit eri a f or C R or P R 

( w hi c h e v er is first r e c or d e d) ar e first m et u ntil t h e first d at e t h at dis e as e is r e c urr e nt or o bj e ct i v e 
pr o gr essi o n is o bs er v e d, p er R E CI S T 1. 1, or t h e d at e of d e a t h fr o m a n y c a us e i n t h e a bs e n c e of 

o bj e ct i v el y d et er mi n e d dis e as e pr o gr essi o n or r e c urr e n c e. D o R will b e c al c ul at e d o nl y f or 
p ati e nt s wi t h c o nfir m e d P R or C R. D o R will b e s u m m ari z e d f or e a c h tr e at m e nt ar m usi n g 
d es cri pt i v e st atisti cs.  
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6. 7. Bi o a n al yti c al a n d P h a r m a c o ki n eti c/ P h a r m a c o d y n a mi c M et h o d s
Pl a n n e d P K a n d P K/ p h ar m a c o d y n a mi c ( P D) a n al ys es ar e s p e cifi e d i n a s e p ar at e st a n d al o n e 
P K/ P D a n al ysis pl a n .  

6. 8. S af et y A n al y s e s
S af et y a n al ys es will b e b as e d o n t h e s af et y p o p ul ati o n s.  S af et y a n al ys es will b e c o n d u ct e d 
s e p ar at el y for St u di es a n d J V 0 2.

6. 8. 1. E xt e nt of E x p o s u r e
T h e n u m b er of d os e a dj ust m e nt s ( d os e o missi o n s, r e d u cti o ns, d el a ys, a n d i n cr e as es), t h e n u m b er 
of  c y cl es r e c ei v e d, t h e d ur ati o n of t h er a p y, t h e c u m ul ati v e d os e, a n d d os e i nt e nsity/r el at i v e d os e 

i nte nsi t y will b e s u m m ari z e d b y tr e at m e nt ar m f or St u di es a n d J V 0 2 s e p ar at el y .  D o s e 
i nte nsi t y is d efi n e d as a ct u al c u m ul at i v e a m o u nt of dr u g t a k e n/ d ur ati o n of tr e at m e nt.  R elat i v e 
d os e i nt e nsit y is c al c ul at e d as ( a ct u al a m o u nt of dr u g t a k e n/ a m o u nt of dr u g pr es cri b e d) * 1 0 0 %.

6. 8. 2. A d v e r s e E v e nt s
A d v ers e e v e nt ( A E) v er b at i m t er ms will b e pr o vi d e d b y t h e i n v esti g at ors a n d t h e n will b e 
m a p p e d b y  Lill y or it s d e sig n e e t o c orr es p o n di n g t er mi n o l og y  wit hi n t h e M e di c al Di cti on ar y  for 
R e g ul at or y  Act i viti es ( M e d D R A) L o w er L e v el t er m ( L L T) di ct i on ar y .  T h e i n v esti g at or will 
us e C o m m o n T er mi n o l og y  Crit eria f or A d v ers e E v e nts ( C T C A E) v ersi o n 4. 0 ( N CI 2 0 0 9) t o 
assi g n A E s e v erit y gr a d es.

Pr e -e xist i n g c o n diti ons ar e d efi n e d as A Es t h at b e gi n b ut d o n ot r es ol v e b ef or e t he first d os e of 
st u d y dr u g i n e a c h st u d y p erio d or e v e nts t h at o c c ur aft er i nf or m e d c o ns e nt a n d r es ol v e b ef or e
t he first d os e of st u d y  dr u g.  Pr e -e xisti n g c o n dit i ons will b e pr es e nt e d b y p ati e nt a n d c a n b e 
c o m bi n e d wit h t h e list i n g of A Es, s o t h at t h e hist or y of t he pr e -e xist i n g c o n diti ons/ A Es c a n b e 
tr a c e d.

A tr 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 e v e nt t h at first o c c urr e d or 
w ors e n e d i n C T C A E gr a d e aft er t he fi r st d o s e of st u d y tr e at me nt .  T h e M e d D R A L L T will b e 
us e d i n t h e tr e at m e nt -e m er g e nt c o m p ut ati o n.  

A d v ers e e v e nts ( A Es) will b e s u m m ari z e d b y m a xi m u m C T C A E gr a d e ( pr ef err e d t er m [ P T ]
wi t hi n s y st e m or g a n classifi c at i on [ S O C ]).  S u m m ari es o f A Es will i n cl u d e :

 S u m m ar y  of all T E A Es

 S u m m ar y  of all T E A Es r elat e d t o st u d y  tr e at me nt 

 S u m m ar y  of all T E A E s l e a di n g t o d os e a dj ust m e nt

 S u m m ar y  of all A Es r es ulti n g i n dis c o nti n u ati on fro m  st u d y tr e at me nt 

 S u m m ar y  of A d v ers e E v e nts of S p e ci al I nt er est 
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6. 8. 3. D e at h s, S e ri o u s A d v er s e E v e nt s, Ot h er Si g nifi c a nt A d v e r s e 

E v e nt s
All d e at hs t h at o c c ur d uri n g t h e st u d y , withi n 3 0 d a ys of t h e st u d y  tr e at m e nt dis c o nt i n u ati on, as 
w ell as t h e c a us e of d e at h, will b e s u m m ari z e d a n d list e d.

S eri o us a d v ers e e v e nts ( S A Es) ar e t h os e e v e nts t h at r es ult i n d e at h, ar e lif e -t hr e at e ni n g, r e q uir e 

or pr ol o n g h o s pi t ali z atio n, r e s ul t i n p ersist e nt or si g nifi c a nt dis a bilit y/ i n c a p a city,  or c a u s e 
c o n g e nit al a n o m a l y/ birt h d ef e ct.  S A Es will b e t a b ul at e d b y  S O C, P T t er ms, a n d r el at i ons hi p t o 
st u d y dr u g.

6. 8. 4. Cli ni c al L a b o r at o r y E v al u ati o n
All r el e v a nt h e m at ol o g y  a n d c h e mistr y la b or at or y  val u es will b e gr a d e d a c c or di n g t o C T C A E 

V er si o n 4.  S hift t a bl es s h o wi n g t h e c h a n g e fr o m b as eli n e t o t h e w orst gr a d e o n st u d y will b e 
pr es e nt e d. 

6. 8. 5. Vit al Si g n s a n d Ot h e r P h y si c al Fi n di n g s
T e m p er at ur e, bl o o d pr ess ur e, p uls e r at e, w ei g ht a n d E ast er n C o o p er ati v e O n c o l og y  

G r o u p/K ar n ofs k y / L a n s k y p erf or m a n c e s c or e ( as a p pli c a bl e) will b e s u m m ari z e d b y c o h ort a n d 
o v er all.

6. 8. 6. El e ct r o c a r di o g r a m s
L o c al  el e ctr o c ar di o gr a ms ( E C Gs) will b e s u m m ari z e d b y  c ycl e a n d o v er all.  T h e s u m m ar y  b y 

c y cl e will  cl a s sif y p ati e nt s a s h a vi n g n or mal  or ab n or m al .  A d ditio n all y , Q T, R R, a n d Q R S 

i nter v als will als o b e c o ll e ct e d a n d Q T c F will b e c al c ul at e d b as e d o n t h es e p ar a m et ers.  A Es t hat 
c o ul d b e ass o ci at e d wit h a b n or m al E C Gs will b e pr es e nt e d, if a p pr o pri at e.   

6. 9. S u b g r o u p A n al y s e s
D u e t o s a m pl e -si z e li mit at i ons, n o f or mal st ati sti c al  t e st s of  tr e at me nt eff e ct b y s u b gr o u p will b e 

pr es p e cifi e d .  H o w e v er, d es cri pt i v e st atisti cs f or pri m ar y a n d s e c o n d ar y effi c a c y m e as ur es will  

b e pr o vi d e d b y  tr e at me nt ar m  wit hi n t h e f oll owi n g s u b gr o u ps f or St u di es  a n d J V 02 
s e p ar at el y:

 A g e ( < 1 8 vs. ≥ 1 8)

 Li n e of t h er a p y  (s es c o n d li n e vs. t hir d li n e a n d a b o v e)

 T i m e-t o-R el a ps e

o

o St u d y  J V 0 2 :  < 2. 5 yr s vs. ≥ 2. 5 yr s

 M et ast ati c dis e as e at r el a ps e ( y es vs. n o)

 T u m or si z e at i nit i al di a g n osis

o
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o St u d y  J V 0 2 :  < 5 c m vs. ≥ 5 c m

6. 1 0. Pr ot o c ol Vi ol ati o n s
I mp ort a nt pr ot o c ol d e vi at i ons t h at p ot e nti all y c o m pr o mis e t h e d at a i nt e grit y a n d p ati e nts’ s af et y  

will b e list e d.   T h es e d e vi at i ons will i n cl u d e t h os e d efi n e d b y:

 I nf or me d c o ns e nt

 I n cl usi on/ e x cl usi o n c rit eri a

 I n v esti g ati on al p r o d u ct

 St u d y  p r o c e d ur e s

 A d mi nistr ati v e/ o v ersi g ht

 S af et y

 Ot h er

O n t h e b asis of t he dis c ussi o n wi t h t he st u d y t e a m, t he d et ail e d d es cri pt i on of e a c h d e vi at i on 

wi t hi n t h e a b o v e c at e g or y a n d t h e m et h o d t o i d e ntif y e a c h d e vi at i on will  be list e d i n a s e p ar at e 
d o c u m e nt – B usi n ess Pr o c ess D o c u m e nt :  I mp ort a nt Pr ot o c ol  D e vi atio n s.

6. 1 1. I nt e ri m A n al y s e s 
St u di es a n d J V 0 2 ar e u n bli n d e d .  S af et y d at a will b e r e vi e w e d o n a n o n g oi n g b asis d uri n g 

t he s af et y l e a d-i n p eri o ds f or St u di es  a n d J V 0 2. 

D u e t o t h e n at ur e of t h e B a y esi a n hi er ar c hi c al a n al ysis o f P F S ( w hi c h i n cl u d es a f or m al 
m e c h a nis m f or a d a pti v e b orr o wi n g o n eff e ct -siz e b et w e e n S t u dies  a n d J V 0 2), ti mi n g of t h e 

pr e pl a n n e d i nt eri m a n al ysis o f P F S i s b as e d o n t h e t ot al n u m b er of P F S e v e nts o bs er v e d a cr oss 
b ot h St u di es  a n d J V 0 2.  A n i nteri m f ut ility a n al ysis will b e tri g g er e d w h e n a p pr o xi m at el y  

2 4 t ot al P F S e v e nts h a v e b e e n o bs er v e d a cr oss St u d i es a n d J V 0 2 wi t h a mi ni m u m of 8 
e v e nts i n e a c h st u d y .  W hil e a si n gl e j o i nt B a y esi a n hi er ar c hi c al m o d el will b e fit t o t h e P F S d at a 

fr om b ot h St u di es  a n d J V 0 2, st u d y s p e cifi c f utilit y c o n cl u si o n s will b e m a d e b as e d o n 
t u mor - sp e cifi c o ut p ut o bt ai n e d fr om t he B a y esi a n m o d el .   

 
, 

Li k e wis e, at t h e i nt eri m f ut ility l oo k, t h e B a y esi a n 
a n al ysis m ust pr o vi d e a mi ni m u m o f 6 0 % c o nfi d e n c e i n tr e at m e nt s u p eri orit y ( P F S H R < 1 f or S S 

p ati e nts) i n or d er f or e nr oll m e nt o n St u d y  J V 0 2 t o c o nti n u e .  Ot h er wis e, e nr o ll m e nt o n St u d y 
J V 0 2 will b e st o p p e d.

T h e i nt eri m f ut ility a n al ysis o f P F S will utili z e e x a ctl y t h e s a m e B a y esi a n hi er ar c hi c al m o d el 
(in cl u di n g t h e hist ori c al c o nt r ol mat c hi n g al g ori t h m) as f or t h e pri m ar y a n al ysis.  R e g ar di n g

hi st oric al c o ntr ol  mat c hi n g at i nt eri m, t h e m et h o d ol o g y  is i d e nt i c al t o t h at s p e cifi e d f or t h e 
pri m ar y  a n al ysis i n S e cti on 6. 6. 1. 5 , e x c e pt it is p ossi bl e t h at ˂ 2 0 p ati e nts will h a v e e nr o ll e d o n 

e a c h tr e at m e nt ar m of St u di e s  a n d J V 0 2 as of t h e i nt eri m a n al ysis.  H e n c e , 2˂ 0 hist ori c al 
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c o ntr ol  p atie nt s m a y b e m at c h e d p er t u m or, b ut t h e p o w er pri or p ar a m et er will still b e e q u al t o 
. 5.  

If f e w er t h a n 1 0 r e al w orl d hist ori c al c o ntr ol s u bj e cts ar e a v ail a bl e wi t hi n a gi v e n t u mor t y p e as 

of  t h e d at a b as e l o c k f or t h e i nt eri m f ut ility a n al ysis , t he c o ntr ol ar m (for t h at st u d y ) will n ot b e 
a u g m e nt e d wi t h r e al-w orl d d at a. T h e m o d el t o ass ess i nt eri m f utility ( S e ct i on 6. 6. 1. 2 ) w o ul d 

t her ef or e b e fit usi n g o nl y pr os p e cti v e l y r a n d omi z e d p ati e nts a n d t he n o ni nf or m at i v e h y p er pri or s 
f or � � , � � , � � , a n d � � pr es e nt e d i n S e cti o n 6. 6. 1. 3 .

6. 1 2. A n n u al R e p o rt A n al y s e s
T h e f o ll owi n g r e p orts ar e n e e d e d as r e q u est e d f or a n n u al r e p orti n g p ur p os es :

D e v el o p m e nt S af et y U p d at e R e p ort:

 C u m ul at i v e S u bj e ct E x p os ur e b y A g e Gr o u p a n d S e x

 C u m ul at i v e S u bj e ct E x p os ur e b y R a ci al Gr o u p

 Esti m at e d C u m ul ati v e S u bj e ct E x p os ur e

 E x p os ur e I nf or m at i on

 List i n g of Dis c o nti n u ati ons D u e t o A E d uri n g t he R e p orti n g P eri o d

 List i n g of S u bj e cts W h o Di e d d uri n g t he R e p orti n g P eri o d

Cli ni c al I n v est i g at or’s Br o c h ur e (I B):

 List i n g a n d S u m m ar y of S A E

 List i n g a n d S u m m ar y of D e at h

 List i n g a n d S u m m ar y of T E A E ( a n d b y m axi m u m C T C A E gr a d e)

 List i n g a n d S u m m ar y of P ati ent  Dis p ositi on

 List i n g a n d S u m m ar y of St u d y Dr u g A dju st m e nt

Ot h er r e p orts m a y  be r e q u est e d if d e e m e d a p pr o pri at e f or t h e I B.

6. 1 3. Cli ni c al T ri al R e gi st r y A n al y s e s
A d dit i on al a n al ys es will b e p erf or m e d f or t h e p ur p o s e of f ulfilli n g t h e Cli ni c al Tri al R e gistr y 

( C T R) r e q uir e m e nts.

A n al ys es pr o vi d e d f or t h e C T R r e q uir e m e nts i n cl u d e t h e f o ll owi n g:

 S u m m ar y  of A E s, pr o vid e d as a d at as et w hi c h will b e c o n v ert e d t o a n X M L fil e.  

B ot h S A Es a n d ‘ Ot h er’ A Es will b e s u m m ari z e d b y M e d D R A P T wit hi n tr e at me nt 
gr o u p.

 A n A E i s c o nsi d er e d ‘ S eri o us’ w h et h er or n ot it is a T E A E.
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 A n A E i s c o nsi d er e d i n t h e ‘ Ot h er’ c at e g or y if it is b ot h a T E A E a n d is n ot s eri o us.  
F or e a c h S A E a n d ‘ Ot h er’ A E, f or e a c h t er m a n d tr e at m e nt gr o u p, t h e f oll o wi n g ar e 
pr o vi d e d:

o t he n u m b er of p arti ci p a nts at ris k of a n e v e nt

o t he n u m b er of p arti ci p a nts w h o e x p eri e n c e d e a c h e v e nt t er m

o t he n u m b er of e v e nts e x p eri e n c e d

 C o nsist e nt wit h w w w. Cli ni c al Tri als. g o v r e q uir e m e nts, ‘ Ot h er’ A Es t h at o c c ur i n ˂ 5 % 

of  p atie nts/s u bj e ct s i n e v er y  tr e at me nt gr o u p m a y n ot b e i n cl u d e d if a 5 % t hr es h ol d is 
c h os e n ( 5 % is t h e mi ni m u m t hr es h o l d).

 A E r e p ortin g is c o nsist e nt wit h ot h er d o c u m e nt dis cl os ur es, e. g., t he cli ni c al st u d y  
r e p ort ( C S R), m a n us cri pts, a n d s o f ort h. 

I n a d diti on, a p arti ci p a nt fl o w will b e cr e at e d t hat will d es cri b e h o w m a n y e nr oll e d p at i ent s 
c o m pl et e d t h e st u d y , a n d f or t h os e w h o di d n ot, t h e fr e q u e n c y of e a c h r e as o n f or n ot c o m pl eti n g.  
T his a n al ysis will b e b as e d o n st u d y  dis c o nti n u ati on, n ot tr e at m e nt di s c o nt i n u ati on.  A p ati e nt 
will b e i d e nt ifi e d as h a vi n g c o m p l et e d t h e st u d y if t he p ati e nt h as r e c ei v ed ≥ 1 d os e of st u d y dr u g 
a n d h a v e ≥ 1 p ost b as eli n e t u m or ass ess m e nt at t h e ti m e of t h e fi n al a n al ysis .
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7. R ef er e n c e s

A b o u h ar b S, et  al. S y n o vi al s ar c o m a: e v al u ati o n of r es p o ns e t o tr e at m e nt wit h g e m cit a bi n e a n d 
d o c et a x el. A S C O A n n u al M e et i n g p ost er. J Cli n O n c ol . 2 0 1 4; 3 2: 5s. (s u p pl; a bstr 1 0 5 6 4).

Cl o p p er , C J, et al. T h e us e of c o nfi d e n c e or fi d u ci al li mits ill ustr at e d i n t h e c as e of t h e bi n o mi al . 
Bi o m etri k a. 1 9 3 4; 2 6( 4 ):4 0 4 – 4 1 3 .

I br a hi m J G, et al . T h e p o w er pri or: t h e or y  a n d a p pli c ati ons. St at M e d . 2 0 1 5; 3 4( 2 8): 3 7 2 4- 3 7 4 9.

L u n n D, et al. T h e B U G S b o o k: a pr a cti c al i ntr o d u cti o n t o B a y esi a n a n al ysis. L o n d o n: C h a p m a n 
a n d H all/ C R C; 2 0 1 2.

Pl u m m er M.   J A G S V er si o n  4. 3. 0 u s er ma n u al . 2 0 1 7

S k ol ni k J M, et al. S h ort e ni n g t h e ti m eli n e of p e di atri c p h as e I tri als: t h e r olli n g si x d esi g n. J Cli n 
O n c ol. 2 0 0 8; 2 6( 2): 1 9 0 -1 9 5.
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A p p e n di x 1. J A G S C o d e f or B a y e si a n Hi er ar c hi c al M o d el of 
Pri m ar y  P F S E n d p oi nt

T h e a p pr o xi m at e p o st eri or di stri b utio n c orr es p o n di n g t o t h e B a y esi a n hi er ar c hi c al m o d el o f t he
pri m ar y  P F S e n d p oi nt is t o b e o bt ai n e d vi a M ar k o v C h ai n M o nt e C arl o ( M C M C) si m ul ati o n
usi n g J A G S ( Pl u m m er 2 0 1 7) .  T h e J A G S s cri pt f or t h e B a y esi a n m o d el is pr o vi d e d b el o w.
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A p p e n di x 2. Pri or Eli cit ati o n Pr ot o c ol

P ri o r I nf o r m ati o n Eli cit ati o n P r ot o c ol

D at e :  

P r oj e ct I d e ntifi e rs

C o m p o u n d :  R a m u cir u m a b 
I n di c ati o n :  S y n o vi al S ar c o m a  
P ati e nt p o p ul ati o n :  P e di atri c p at i ent s a n d yo u n g a d ul t s ( a g e ≤ 3 0 y e ars) wit h r el a ps e d, 
r e c urr e nt, or pr o gr essi v e s y n ovi al s ar c o m a or 

T h e r a p e uti c a r e a :  O n c o l og y
E n d p oi nts:

 Pr o gr essi o n -Fr e e S ur vi v al ( P F S)

E x p e rt:

N a m e: 
Affili ati o n: 
E m ail: 
P h o n e:  

F a cilit at o r: 

N a m e: 
Affili ati o n: 
E m ail: 

S etti n g of Eli cit ati o n :  T el e c o nf er e n c e 
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1.  I nt e nti o n of t h e P ri o r Eli cit ati o n E x e r cis e

St u di es  J 1 S-M C -J V 0 2 ar e pla n n e d r a n d o mi z e d P h as e 2 st u di es e v al u ati n g 
r a mu ci r u m a b i n c o m bi n ati on wi t h c h e mot h er a p y  v er s u s c h e mot h er a p y  alo n e i n p e di atri c p ati e nts 
a n d y o u n g a d ul t s wit h r ela ps e d, r e c urr e nt, or pr o gr essi v e s y n o vi al s ar c o m a ( S S) or  

.  D u e t o m o d est s a m pl e si z es ass o ci at e d wit h t h e r arit y o f t he 2
i n di c ati ons, a n o v el B a y esi a n d esi g n will b e utili z e d w h er e b y e xist i n g k n o wl e d g e r e g ar di n g 
e x p e ct e d p ati e nt o ut c o m e o n t h e c o n tr ol r e gi m e ns will b e dir e ctl y l e v er a g e d withi n t h e st atisti c al 
a n al ysis t o a u g m e nt i nf or m at i on g e n er at e d fr o m t h e pr os p e cti v e c o ntr ol ar ms .  T h e e xist i n g 
k n o wl e d g e t a k es 2 f or ms:  ( 1) hist oric al  p ati e nt d at a fr o m r etr os p e cti v e c h art r e vi e ws a n d ( 2) 
e x p ert o pi ni o n fr om w orl d l e a d ers i n t h e tr e at m e nt of t h es e c o n dit i ons .  Pri or eli cit ati o n is t h e 
f or mal st ati sti c al  fr a m e w or k b y w hi c h w e ass ess/ d o c u m e nt t h e l at er s o ur c e of e xisti n g 
k n o wl e d g e, e x p ert o pi ni o n, i n a m a n n er t h at all o ws its c o n v ersi o n i nto m at h e m ati c al o bj e cts, 
c all e d pri or distri b uti o ns (s e e Fi g ur e 1 b el o w), t h at c a n b e f or mall y l e v er a g e d wit hi n a st atist i c al 
m o d el .  S e e H a m p s o n et al . ( 2 0 1 5) f or a n e x a m pl e of a cli ni c al tri al d esi g n i n t h e r ar e/ p e di atri c 
s etti n g l e v er a gi n g e x p ert o pi ni o n dir e ct l y withi n a pr es p e cifi e d pri m ar y a n al ysis. 

2.  P r o c e d u r es 

T h e pri or eli ci t atio n e x er cis e is a n i nt er vi e w ( c o n d u ct e d vi a t el e c o nf er e n c e i n t h e pr es e nt c as e) 
d uri n g w hi c h q u est i ons of s p e ci ali z e d f or m at ar e as k e d of t h e p arti ci p at i n g e x p ert(s).  T h e 
i nter vi e w q u est i ons ar e dir e ct e d at d o c u m e nt ati o n of ( 1) t h e e x p ert’s j u d g e m e nt r e g ar di n g t h e 
m o st pla usi bl e tr u e v al u e f or a gi v e n e n d p o i nt of i nt er est ( e. g. m e di a n P F S, O R R, O S i n s om e 
p o p ul at i on of p ati e nts r e c ei vi n g s o m e r e gi m e n of i nt er est) a n d, i m p ort a ntl y, ( 2) t h e e x p ert’s l e v el 
of  c o nfi d e n c e/ u n c ert ai nty r e g ar di n g t h at o pi ni on . L ar g e u n c ert ai nt y r e g ar di n g e x p e ct e d p ati e nt 
o ut c o m e i s c o m m o n, a n d t h e st ati st i cal  a n al y si s will full y  a c c o u nt f or t his u n c ert ai nt y.  
Ul tim at el y, t h e 2 pi e c es of i nf or m ati o n ( 1) a n d ( 2) will d efi n e a pr o b a bilit y distri b ut i on w hi c h 
gr a p hi c all y  d es cri b es t h e e x p ert’s b eli efs. 

Fi g ur e 1 s h o ws e x a m pl es of v ari o us pri or distri b uti o ns r e pr es e nt i n g diff eri n g e x p ert b eli efs ( a n d 
a s s o ci at e d u n c ert ai nt y)  for m e di a n P F S i n m o nt hs.  T h e p e a k ( m o d e) of t h e distri b ut i on ali g ns 
wi t h t h e e x p ert’s b eli ef r e g ar di n g t h e m ost -li k el y tr u e v alu e .  Distri b ut i ons t h at str et c h o v er a 
wi d e r a n g e of v al u es ( al o n g x -a xis) a n d o nl y  r e a c h lo w er d e nsit y v al u es ( y -a xi s) i n di c at e l ar g er 
u n c ert ai nt y .  V er y  p e a k e d distri b uti o ns t h at r est o v er a m or e n arr o w r a n g e of v al u es a n d att ai n 
hi g h d e nsit y i n di c at e gr e at er c o nfi d e n c e i n t h e u n d erl yi n g b eli ef.  F or e x a m pl e, p a n els ( a) a n d ( b) 
of  Fi g ur e 1 b ot h s h o w e x p ert b eli efs c orr es p o n di n g t o a m ost -li k el y m e di a n P F S v al u e of 3 
m o nt hs, b ut wi t h s u bst a nti all y gr e at er u n d erl yi n g u n c ert ai nty i n t h at ass ess m e nt f or p a n el ( b). 
Li k e wis e, p a n els ( c) a n d ( d) b ot h s h o w e x p ert b eli efs c orr es p o n di n g t o a m ost -li k el y m e di a n P F S 
v al u e e q u al t o 6 m o nt hs, b ut wit h s u bst a nt i all y gr e at er u n c ert ai nty a s s o ci at e d wi t h t h at 
ass ess m e nt f or p a n el ( d).

I n a n it er ati v e f as hi on, t h e pri or distri b ut i on i m pli e d b y t h e e x p erts’ a ns w ers will b e dis pl a y e d 
gr a p hi c all y  d uri n g t h e i nt er vi e w, wit h a djust m e nts b ei n g m a d e s yst e m at i call y t o e ns ur e t h e 
e x p erts f e el t h e s h a p e a n d l o c at i on of t h e distri b ut i o n ar e c o nsist e nt wit h t h eir u n d erl yi n g b eli efs.

M ul tipl e e x p erts will p arti ci p at e i n t h e e x er cis e vi a i n d e p e n d e nt i nt er vi e ws .  T h e r a n g e of 
o pi ni o ns will t h e n b e c oll at e d i nt o a si n gl e pri o r distri b uti on t h at will ult i m at el y s u p p ort 
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st atist i c al a n al ysis o f t he pr os p e cti v e st u d y  r e s ult s.  T h e e x p ert o pi ni o n will b e d e -i d e ntifi e d i n all 
r e p ort s/ dis clo s ur es i n v o l vi n g its us e ( e. g., c o m m u ni c at i ons t o r e g ul at or y  a g e n ci es, ma n u s cri pt s, 
cli ni c al st u d y  r e p orts, et c.). 

Fi g ur e 1. E x a m pl e s of Pri or Di stri b uti o n s R e pr e s e nti n g V ari o u s E x p ert 
B eli ef s/ U n c ert ai nt y

3. I nt e r vi e w C o nt e nt

D uri n g t h e i nt er vi e w, t h e f o ll owi n g q u esti o ns will b e as k e d of t h e e x p erts (s e p ar at el y  for S S a n d 
a n d e a c h c h e m ot h er a p y  ba c k b o n e/ c o ntr ol  r e gi m e n of i nt er est):

( 1) M e di a n P F S o v er all:

a. I ma gi n e t h at 1 0 0 p ati e nts wit h r el a ps e d, r efr a ct or y , or pr o gr essi v e [S S or ] 
( a g e 3 0 ye ar s or l ess, i n eli gi bl e f or s ur g er y , wit h me as ur a bl e dis e as e) e nr oll e d o n 
a cli ni c al tri al a n d w er e assi g n e d t o r e c ei v e d [ b a c k b o n e/ c o ntr ol ].  F or si m pli cit y,  
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i m a gi n e t h at all p ati e nts e nr oll e d o n t h e s a m e d a y.  H o w l o n g ( m o nt hs) w o ul d y o u 
e x p e ct i t t o t a k e f or h alf of  t h o s e p atie nts t o h a v e t h e P F S e v e nt ?

b. I n t h e s c e n ari o fr om a. a b o v e, a p art fr o m w h at y o u t hi n k t h e m ostl y li k el y  tim e 
w o ul d b e, w h at is t h e m ost o pti mist i c ( b ut still r e as o n a bl e) g u ess f or t h at ti m e t h at 
s o m e o n e c o ul d gi v e ?

( 2) A d dit i on al P F S Ti m e

a. C o nsi d eri n g t h e s c e n ari o a b o v e i n ( 1), f or t h e s u b gr o u p of 5 0 p ati e nts t h at 
r e mai n e d pr o gr e s si o n -fr e e as of t h e ti m e yo u g a v e, h o w m u c h l o n g er w o ul d y o u 
e x p e ct i t t o t a k e f or h alf of t h e m t o h a v e t h e P F S e v e nt (r el ati v e t o t h e d at e of 
e nr o ll m e nt) ?

b. W h at is t h e m ost o pti mist i c b ut still r e as o n a bl e g u ess f or t h at ti m e t h at s o m e o n e 
c o ul d gi v e ?

T h e f o ll owi n g t a ble ( T a bl e 1 - 1) will b e fill e d f or e a c h p ati ent  p o p ul ati on s e p ar at el y (s y n o vi al 
s ar c o m a a n d  ) a n d f or e a c h r e gi m e n p er t h e q u esti o ns r e g ar di n g P F S o utli n e d a b o v e .  
N ot e t h at ‘ C h e m o O pt i ons O v er all’ r ef ers t o all c h e m ot h er a p y  o ptio ns t h at ar e us e d i n t h e 
r ela ps e d s etti n g wit h o ut r e g ar d f or li n e of t h er a p y or pr ef er e n c e of i n di vi d u al e x p erts or 
i nstituti o ns. 

T a bl e 1 - 1

I n di c ati o n C o ntr ol/ B a c k b o n e R e gi m e n M e di a n P F S i n I niti al 1 0 0 A d diti o n al Ti m e i n L att er 5 0

M ost Li k el y O pti misti c M ost Li k el y O pti misti c

S y n o vi al 

S ar c o m a

C h e m o O pti o ns O v er all

G e m/ D o c

Tr a b e ct e di n 

A b br e vi ati o ns :  G e m = g e m cit a bi n e; D o c = d o c et a x el; 
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3.  P a p e rs a n d S u p p o rti n g I nf o r m ati o n

H a m p s o n, Li s a V, et al. " Eli cit at i on of  ex p ert pri or o pi ni o n: a p pli c at i on t o t he M Y P A N trial  in 
c hil d h o o d p ol y art erit is n o d os a. " P L o S O n e 1 0. 3 ( 2 0 1 5): e 0 1 2 0 9 8 1.

4. E x p e rt’s B a c k g r o u n d

[ T o b e fill e d p er e a c h e x p ert c o ntr a ct e d]

C CI



L e o  D o c u m e n t  I D  =  3 4 1 6 2 b 9 0 - 0 0 9 0 - 4 1 0 c - 9 0 f 7 - a 9 5 3 d 1 f a f 4 6 0

A p p r o v e r :  

A p p r o v a l  D a t e  &  T i m e :  1 9 - J a n - 2 0 2 2  1 4 : 2 4 : 0 0  G M T

S i g n a t u r e  m e a n i n g :  A p p r o v e d

P P D


	2. Table of Contents
	3. Revision History
	4. Study Objectives
	4.1. Primary Objective
	4.2. Secondary Objectives
	4.3. Exploratory Objectives

	5. Study Design
	5.1. Study Design
	5.1.1. Summary of Study Design
	5.1.2. Determination of Sample Size

	5.2. Method of Treatment Assignment

	6. A Priori Statistical Methods
	6.1. General Considerations
	6.1.1. Populations for Analysis
	6.1.2. Handling of Dropouts and Missing Data
	6.1.3. Multiple Comparisons/Multiplicity

	6.2. Patient Disposition
	6.3. Patient Characteristics
	6.4. Treatment Compliance
	6.5. Concomitant and Post-Discontinuation Therapy
	6.6. Efficacy Analyses
	6.6.1. Primary Outcome and Methodology
	6.6.1.1. Primary PFS Endpoint Definition and Censoring Rules
	6.6.1.2. Bayesian Hierarchical Model for Primary Progression-Free Survival Endpoint
	6.6.1.3. Prior Distributions for Control Progression-Free Survival
	6.6.1.4. Retrospective (Real World) Data to Inform Control Priors
	6.6.1.5. Prespecified Historical Control Matching Algorithm
	6.6.1.6. Simulations of Primary Progression-Free Survival Endpoint
	6.6.1.7. Sensitivity Analyses for Primary Progression-Free Survival Endpoint
	6.6.1.8. Expert Elicitation of Control Progression-Free Survival

	6.6.2. Secondary Efficacy Analyses

	6.7. Bioanalytical and Pharmacokinetic/Pharmacodynamic Methods
	6.8. Safety Analyses
	6.8.1. Extent of Exposure
	6.8.2. Adverse Events
	6.8.3. Deaths, Serious Adverse Events, Other Significant Adverse Events
	6.8.4. Clinical Laboratory Evaluation
	6.8.5. Vital Signs and Other Physical Findings
	6.8.6. Electrocardiograms

	6.9. Subgroup Analyses
	6.10. Protocol Violations
	6.11. Interim Analyses
	6.12. Annual Report Analyses
	6.13. Clinical Trial Registry Analyses

	7. References
	Tables
	Table 6.1. Progression-Free Survival Event/Censoring Scheme
	Table 6.2 Variables for Matching Real-World Data (Historical Control) and Prospective Patients
	Table 6.3. Simulated Operating Characteristics
	Table 6.4. Impact of Biased Historical Controls on Type I Error
	Table 6.5. Impact of Heterogeneous Effect-Size Between Tumors
	Table 6.6. Impact on Interim Analysis when No RW data is Included

	Figures
	Figure 5.1. JVAA study design.

	Appendices
	Appendix 1. JAGS Code for Bayesian Hierarchical Model of Primary PFS Endpoint
	Appendix 2. Prior Elicitation Protocol


