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P r ot o c ol  S u m m a r y   

O bj e cti v e   
T h e o bj e cti v e of t hi s st u d y i s t o a ss e ss t h e effi c a c y of cr y o a bl ati o n f or p alli ati o n of p ai nf ul 
m et a st a s e s i n p ati e nt s wit h m et a st ati c l e si o n s i n v ol vi n g b o n e w h o h a v e f ail e d, ar e n ot 
c a n di d at e s f or, or ar e n ot e x p eri e n ci n g a d e q u at e p ai n r eli ef fr o m c urr e nt p ai n t h er a pi e s ( e. g. 
r a di ati o n, a n al g e si cs).  

St u d y  D e si g n   
T hi s i s a pi v ot al, m ulti c e nt er, pr o s p e cti v e, si n gl e ar m st u d y wit h s u bj e ct s s er vi n g a s t h eir o w n 
c o ntr ol. T hi s st u d y i s t o e nr oll a n d tr e at 6 0 s u bj e ct s at a p pr o xi m at el y 1 0 c e nt er s i n t h e U S a n d 
i nt er n ati o n all y. 

 
P ati e nt s wit h p ai nf ul m et a st ati c l e si o n s i n v ol vi n g b o n e w h o m e et t h e eli gi bilit y crit eri a a n d w h o 
h a v e b e e n d et er mi n e d t o b e a n a p pr o pri at e c a n di d at e f or cr y o a bl ati o n t h er a p y will b e off er e d 
e nr oll m e nt i nt o t h e st u d y. P ati e nt s a gr e ei n g t o p arti ci p at e will r e a d a n d si g n a n i nf or m e d 
c o n s e nt f or m a n d t h u s b e c o m e s u bj e ct s i n t h e st u d y. Tr e at m e nt will b e p erf or m e d u si n g a G alil 
M e di c al cr y o a bl ati o n s yst e m a n d G alil M e di c al cr y o a bl ati o n n e e dl e s. S u bj e ct s will h a v e o n e 
cr y o a bl ati o n pr o c e d ur e a n d will b e f oll o w e d f or u p t o 6 m o nt h s f or p alli ati o n of p ai n, q u alit y of 
lif e a n d a n al g e si c u s a g e. 

 

St u d y vi sit s i n cl u d e a s cr e e ni n g vi sit, a cr y o a bl ati o n pr o c e d ur e vi sit a n d f oll o w -u p vi sit s at 1, 4, 
8, 1 2, 1 6, 2 0, a n d 2 4 w e e ks p o st cr y o a bl ati o n pr o c e d ur e.  

 

S a m pl e Si z e  J u stifi c ati o n  
 

A 2 p oi nt r e d u cti o n fr o m b a s eli n e i n w or st p ai n s c or e i s c o n si d er e d cli ni c all y m e a ni n gf ul. T h e 
e x p e ct e d d e vi c e p erf or m a n c e i s at l e a st a 3. 2 p oi nt r e d u cti o n fr o m b a s eli n e i n m e a n w or st p ai n 
s c or e a n d t h e e x p e ct e d st a n d ar d d e vi ati o n i s 2. 7. Wit h t h e s e a ss u m pti o n s, P A S S 1 3 s oft w ar e 
w a s u s e d t o c o m p ut e a s a m pl e siz e f or a o n e -s a m pl e T-t e st wit h s u p eri orit y b y a m ar gi n: 

A s a m pl e si z e of 4 2 a c hi e v e s 8 0 % p o w er t o d et e ct s u p eri orit y u si n g a o n e -si d e d t -t e st 
w h e n t h e m ar gi n of s u p eri orit y i s -2. 0 a n d t h e tr u e diff er e n c e b et w e e n t h e m e a n a n d 
t h e ref er e n c e v al u e i s -3. 2. T h e d at a ar e dr a w n fr o m a si n gl e p o p ul ati o n wit h a st a n d ar d 
d e vi ati o n of 2. 7. T h e si g nifi c a n c e l e v el ( al p h a) of t h e t e st i s 0. 0 2 5.  

 
 

G alil M e di c al c o m pl et e d a pil ot st u d y f or t h e s a m e i n di c ati o n. I n t hi s pil ot st u d y, 2 8 s u bj e ct s 
w er e e nr oll e d a n d a p pr o xi m at el y 8 2 % ( 2 3/ 2 8) of s u bj e ct s c o m pl et e d t h e 7 w e e k f oll o w u p 
i nt er v al. N e arl y all of t h e attriti o n ( 1 0/ 1 1 e arl y wit h dr a w al s) o b s er v e d i n t h e pil ot st u d y w a s 
attri b ut e d t o d e at h d u e t o di s e a s e pr o gr e ssi o n. T hi s i s si mil ar t o t h e p o p ul ati o n a c cr u e d f or t h e 
C all str o m et al st u d y wit h t h e s a m e d ur ati o n of f oll o w u p 5 7 % ( 3 5/ 6 1) c o m pl et e d 7 w e e ks. I n 
t h e G o et z et al ( R F A) m ulti c e nt er st u d y, 7 7 % ( 3 3/ 4 3) c o m pl et e d t h e st u d y at 2 4 w e e ks. T h e 
c o m p ar ati v e a n al ysi s of st u d y p arti ci p ati o n s u m m ari z e d t h e attriti o n f or e a c h of t h e s e st u di e s i n 
w hi c h a bl ati o n w a s u s e d t o tr e at m et a st ati c b o n e l e si o n s. T h e si g nifi c a nt attriti o n b et w e e n 7 
a n d 1 2 w e e ks f oll o w u p s h o ul d b e n ot e d a cr o ss all st u di e s a n d i s n ot u n a nti ci p at e d d u e t o t hi s 
p o p ul ati o n wit h m et a s t ati c di s e a s e. F urt h er m or e, t h e 3 0 % attriti o n r at e at 8 w e e ks f or t hi s 
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t er mi n all y ill p o p ul ati o n w a s a c k n o wl e d g e d b y F D A r e vi e w er s i n pr e p ar ati o n f or t h e l a u n c h of 
t hi s st u d y. 

 
 
T h e fi n al st u d y s a m pl e si z e a c c o u nt s f or 3 0 % attriti o n t o e n s ur e  t h e a p pr o pri at e n u m b er of 
e v al u a bl e s u bj e ct s at 8 w e e ks. A d diti o n all y, s e n siti vit y a n al ys e s will b e c o n d u ct e d u si n g 
m et h o d s att e m pt t o a c c o u nt f or dr o p -o ut s u bj e ct s. Mi ssi n g at r a n d o m ( M A R) a p pr o a c h i s 
a ss u m e d a s t h e pil ot d at a s h o ws n e arl y all attriti o n will b e d u e t o s u bj e ct d e at h fr o m di s e a s e 
pr o gr e ssi o n u nr el at e d t o cr y o a bl ati o n tr e at m e nt. W e d o n ot a nti ci p at e a n y s yst e m ati c 
diff er e n c e s b et w e e n t h os e w h o d o a n d d o n ot dr o p o ut.  

 
Wit h a n attriti o n r at e at 8 -w e e ks e sti m at e d t o b e 3 0 %, t h e t ot al tr e at e d s t u d y s a m pl e siz e will 
b e 6 0 s u bj e ct s. T hi s s a m pl e siz e will b e c o n si d er e d cli ni c all y s uffi ci e nt t o gi v e i n di c ati o n s of 
d e vi c e eff e cti v e n e ss.  

 

G e n e r al A n al y si s  M et h o d s   
 

D at a will b e a n al yz e d u si n g d e s cri pti v e st ati sti cs. C o nti n u o u s v ari a bl e s ( e. g., a g e) w ill b e 
s u m m ari z e d b y t h e n u m b er of p ati e nt s, m e a n, st a n d ar d d e vi ati o n, m e di a n, i nt er q u artil e r a n g e, 
mi ni m u m a n d m a xi m u m. C at e g ori c al v ari a bl e s ( e. g., r a c e) will b e s u m m ariz e d b y fr e q u e n ci e s 
a n d p er c e nt a g e s of p ati e nt s i n e a c h c at e g or y.  

 

A n al y si s  P o p ul ati o n s   
 

I nt e nt-t o-Tr e at (I T T) a n al ys e s will b e p erf or m e d o n all s u bj e ct s wit h a G alil M e di c al cr y o a bl ati o n 
s yst e m a s t h e att e m pt e d tr e at m e nt. E n d p oi nt s will al s o b e e v al u at e d u si n g p er pr ot o c ol 
p o p ul ati o n ( P P).  

 

Effi c a c y E n d p oi nt  A n al y si s   

P ri m a r y  Effi c a c y  E n d p oi nt   
T h e pri m ar y e n d p oi nt f or t hi s st u d y will b e m e a s ur e d a s f oll o ws: i m pr o v e m e nt i n s elf -r e p ort e d 
p ai n s c or e s d efi n e d b y ≥ 2 p oi nt r e d u cti o n i n w or st p ai n i n t h e l a st 2 4 h o urs u si n g t h e Bri ef P ai n 
I n v e nt or y ( B PI) fr o m b a s eli n e t o 8 w e e ks. A m e a n differ e n c e of 2 p oi nt s r e d u cti o n i s c o n si d er e d 
cli ni c all y  si g nifi c a nt. 

 

 

A n al y si s  M et h o d s   
P ai n a ss e ss m e nt s u si n g t h e B PI will b e m a d e b y e x a mi ni n g t h e a v er a g e diff er e n c e of pr e - a n d 
p o st -tr e at m e nt w or st p ai n i n 2 4 h o ur s at w e e k 8 f oll o w -u p a s m e a s ur e d o n t h e Bri ef P ai n 
I n v e nt or y ( B PI) s c al e. A m e a n p ai n r e d u cti o n of 2 p oi nt s fr o m b a s eli n e i n w or st p ai n s c or e i s 
c o n si d er e d cli ni c all y  m e a ni n gf ul.  

 

C al c ul ati o n s:  

•  8 -W e e k f oll o w -u p mi n u s b a s eli n e w or st p ai n will b e c al c ul at e d f or  e a c h  s u bj e ct. 

•  M e a n c h a n g e o v er all s u bj e ct s will b e  c al c ul at e d.  
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•  T h e m e a n r e d u cti o n i n p ai n at 8 -w e e ks will b e e v al u at e d f or cli ni c al  m e a ni n g.  
 
T o b e c o n si d er e d cli ni c all y m e a ni n gf ul t h e 9 5 % c o nfi d e n c e i nt er v al’s u p p er b o u n d o n t h e m e a n 
r e d u cti o n i n w or st p ai n s c or e m u st b e l e ss t h a n -2.  

 

S u bj e ct s wit h o ut mi ssi n g e n d p oi nt d at a will b e c o n si d er e d c o m pl et er s. I nt e nt -t o-Tr e at 
C o m pl et er s (I T T C) a n al ysi s a s w ell a s P er -Pr ot o c ol C o m pl et er s ( P P C) a n al ysi s will b e 
s u p pl e m e nt e d  b y  mi ssi n g  d at a  s e n siti vit y  a n al ys es.  S e n siti vit y  a n al ys e s  will  b e  p erf or m e d  o n  t h e 
pri m ar y effi c a c y e n d p oi nt u si n g t w o m et h o d s of mi ssi n g d at a i m p ut ati o n: m ulti pl e i m p ut ati o n 
a n d l a st o b s er v ati o n c arr y f or w ar d. T h e s e i m p ut ati o n m et h o d s will b e e m pl o y e d o n b ot h t h e 
I T T a n d PP p o p ul ati o n s r e s ulti n g t w o a d diti o n al o ut c o m e a n al ys e s: I nt e nt -t o-Tr e at I m p ut e d 
(I T TI) a n d P er-Pr ot o c ol I m p ut e d ( P PI). Of t h e f o ur a n al ys e s, t h e pri m ar y h y p ot h e si s t e st will b e 
c o n si d er e d t h e I T TI a n al ysi s wit h m ulti pl e  i m p ut ati o n. 

F or a n y c o m pl et e c a s e a n al ysi s, t h e s u bj e ct s mi ssi n g B PI at w e e k 8 w o ul d b e e x cl u d e d fr o m t h e 
a n al ysi s. F or a n y i m p ut e d a n al ysi s, t h e s u bj e ct s mi ssi n g B PI at w e e k 8 w o ul d u s e t h e i m p ut e d 
w e e k 8 v al u e t o d et er mi n e if t h e r e s p o n d er t hr e s h ol d w a s m et f or t h at s u bj e ct.  

 
T h e m ulti pl e  i m p ut ati o n m o d el will c o n si d er t h e B PI s c or e at e a c h ti m e p oi nt ( B PI at 1, 4, 1 2, 1 6, 
2 0, a n d 2 4 w e e ks will b e p art of a n al ys e s) i n a d diti o n t o a g e a n d g e n d er.  

 
 
 

S af et y E n d p oi nt  A n al y si s   

S af et y  E n d p oi nt   
T h e s af et y e n d p oi nt f or t hi s st u d y i s t o a ss e ss t h e i n ci d e n c e a n d s e v erit y of i ntr a o p er ati v e 
e v e nt s, p o st -o p er ati v e a d v er s e e v e nt s, s eri o u s a d v er s e e v e nt s a n d u n a nti ci p at e d  a d v er s e  
d e vi c e eff e ct s.  

A n al y si s  M et h o d s   
P oi nt e sti m at e s a n d t w o -si d e d E x a ct 9 5 % c o nfi d e n c e i nt er v al s will b e g e n er at e d f or pr o c e d ur al 
r el at e d e v e nt s i n t h e f oll o wi n g c at e g ori e s:  

•  i ntr a-o p er ati v e  e v e nt s  
•  p o st -o p er ati v e a d v er s e  e v e nt s  
•  s eri o u s a d v er s e  e v e nt s  
•  u n a nti ci p at e d a d v er s e d e vi c e eff e ct s  

T h e s af et y a n al ysi s will b e p erf or m e d o n t h e p er -pr ot o c ol p o p ul ati o n. N o f or m al st ati sti c al 
h y p ot h e si s t e sti n g will b e p erf or m e d f or s af et y e n d p oi nt s.  
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Ot h e r E n d p oi nt  A n al y s e s   

Ot h e r  E n d p oi nt s   
Ot h er e n d p oi nt s f or t hi s st u d y will i n cl u d e, b ut ar e n ot li mit e d t o:  

•  A r e s p o n d er a n al ysi s will b e c o n d u ct e d. A r e s p o n d er i s d efi n e d a s a s u bj e ct 
h a vi n g ≥ 2 p oi nt r e d u cti o n i n t h e w or st p ai n s c or e i n t h e l a st 2 4 h o ur s  u si n g t h e 
B PI a n d n o m or e t h a n 2 5 % i n cr e a s e i n m e di c ati o n u s e ( m or p hi n e e q ui v al e nt) 
fr o m b a s eli n e t o 8 w e e ks  

•  Q u alit y of Lif e ( Q o L) a s m e a s ur e d b y t h e o v er all B PI p ai n i nt erf er e n c e  a v er a g e 
s c or e fr o m b a s eli n e t o 1, 4, 8, 1 2, 1 6, 2 0, a n d 2 4 w e e ks aft er  cr y o a bl ati o n  

•  C h a n g e i n p h ysi c al f u n cti o n a s m e a s ur e d b y K ar n of s k y P erf or m a n c e St at us  ( K P S) 
fr o m b a s eli n e t o 1, 4, 8, 1 2, 1 6, 2 0, a n d 2 4 w e e ks aft er  cr y o a bl ati o n  

•  A d diti o n al t h er a pi e s f or p er si st e nt/r e c urr e nt p ai n a ss o ci at e d wit h t h e  i n d e x 
t u m or u n d er st u d y or n e w m et a st a s e s t hr o u g h 2 4 w e e ks  

•  C h a n g e i n a n al g e si c m e di c ati o n s ( m or p hi n e e q ui v al e nt d ail y d o si n g a n d  N S AI D 
u s e) fr o m b a s eli n e t o 1, 4, 8, 1 2, 1 6, 2 0, a n d 2 4 w e e ks aft er  cr y o a bl ati o n  

•  Diff er e n c e i n w or st p ai n s c or e s fr o m b a s eli n e t o 1, 4, 1 2, 1 6, 2 0, a n d 2 4 w e e ks  aft er 
cr y o a bl ati o n a s m e a s ur e d o n t h e n u m eri c 0 t o 1 0 B PI  s c al e 

•  Diff er e n c e i n a v er a g e p ai n s c or e s fr o m b a s eli n e t o 1, 4, 8, 1 2, 1 6, 2 0, a n d  2 4 
w e e ks aft er cr y o a bl ati o n a s m e a s ur e d o n t h e B PI n u m eri c r ati n g  s c al e 

•  S elf -a ss e ss e d O v er all Tr e at m e nt Eff e ct ( O T E) at 1, 4, 8, 1 2, 1 6, 2 0, a n d 2 4 w e e ks 
aft er  cr y o a bl ati o n  

T u m o r  C h a r a ct e ri sti c s   
T u m or c h ar a ct eri sti cs will i n cl u d e, b ut ar e n ot li mit e d t o:  

•  Hi st ol o g y of pri m ar y  c a n c er  

•  Pr o of of  m et a st a s e s  

•  L o c ati o n of t h e i n d e x  t u m or 

•  Si z e of t h e i n d e x  t u m or 

P h y si c al  F u n cti o n   
P h ysi c al f u n cti o n i s c o n si d er e d r o uti n e cli ni c al pr a cti c e i n m e di ci n e. S p e cifi c all y, i n o n c ol o g y 
pr a cti c e, p h ysi c al f u n cti o n a ss e ss m e nt s s u c h a s t h e K ar n of s k y s c al e h a v e b e e n  i n c or p or at e d. 
T hi s st u d y will u s e t h e K ar n of s k y s c al e t o a ss e ss p h ysi c al f u n cti o n.  
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Additional Data Summaries  
 

Demographics, disease status, labs, procedural information, and protocol deviations will be 
assessed by mean, standard deviation, median, interquartile range, minimum and maximum for 
continuous measures, and frequencies and percentages of patients in each category for 
categorical measures. These measures include, but may not be limited to: 

Demographics 
• Age 
• Gender 
• Race and ethnicity 
• Height, weight, and BMI 
• Comorbidities 
• Smoking history 
• Karnofsky Performance Status 

Disease Status 

• Biopsy information 
• Primary cancer diagnosis 
• Treatment/therapy information 
• Tumor location 

Procedural Information 

• Tumor location and description 
• Tumor size measured by two methods: 

o 3-dimensional measurements (cm) and 
o Greatest trans-axial diameter (cm) 

• Number and type of cryoablation needles used 
• Number of freeze and thaw cycles 
• Freeze and thaw times, per cycle 
• Estimation of % tumor ablation during procedure 
• Concomitant procedures 
• Number and type of intraoperative complication(s) 

o Severity of complication(s) 
• Duration of hospital stay 
• Safety assessments 

 
All protocol deviations 
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Subject Disposition  
 

Subject disposition will be presented as: 

• Number of subjects enrolled 
• Number of subjects completing each follow-up visit 
• Number of subjects withdrawn or lost to follow-up 
• Number of subject deaths 
• Number of subjects evaluable for ITT and PP analyses 

 

Randomization and Blinding  
 

As this is a single arm study, no randomization or blinding will be performed. To minimize 
selection bias within the enrolled patient population, participation in the study is to be offered 
to all eligible patients on a consecutive basis as they present to the physician at the site. 

 

Handling of Missing Data  
 

Missing data will be prospectively minimized through training of the participating investigator 
and site staff, and through appropriate clinical trial management. Every effort will be made to 
collect all data points in the study. All patient data that is available on patients who drop out 
during the course of the study will be included where possible. 

Subjects without missing endpoint data will be considered completers. Intent-to-Treat 
Completers (ITTC) analysis as well as Per-Protocol Completers (PPC) analysis will be 
supplemented by missing data sensitivity analyses. Sensitivity analyses will be performed on the 
primary efficacy endpoint using two methods of missing data imputation: multiple imputation 
and last observation carry forward. These imputation methods will be employed on both the 
ITT and PP populations resulting two additional outcome analyses: Intent-to-Treat Imputed 
(ITTI) and Per-Protocol Imputed (PPI). Of the four analyses, the primary hypothesis test will be 
considered the ITTI analysis with multiple imputation. 

 

Subset Analyses  
 

The primary efficacy endpoint will be evaluated by gender. 
 

Poolability Analyses  
 

Though individual treatments may vary (needle used, number of needles used, and freeze/thaw 
times, etc.), it is expected that data will be poolable across study sites since all sites and 
investigators will follow a common protocol with identical inclusion/exclusion criteria (same 
population) and outcome assessment. The primary efficacy endpoint will be evaluated by study 
site. 
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St ati sti c al  S oft w a r e   
 

All st ati sti c al a n al ys e s will b e pr o d u c e d u si n g S A S s oft w ar e V er si o n 9. 3 or a b o v e ( S A S I n stit ut e, 
C ar y, N C.).  

V er si o n, R e vi si o n Hi st or y, a n d A p pr o v al s  
 

C u r r e nt  V e r si o n   
V er si o n 3. 0 – A p pr o v al D at e: 1 8 M A Y 2 0 1 6  

R e vi si o n  Hi st o r y   
 
 

V er si o n  A p pr o v al 
D at e  

K e y C h a n g e s  

1. 0  2 8J U L 2 0 1 5  I niti al R el e a s e 

2. 0  2 9 M A R 2 0 1 6  U p d at e d s a m pl e si z e j u stifi c ati o n i n cl u di n g pil ot st u d y d at a t o 
pr o vi d e s u p p ort of e sti m at e d attriti o n r at e a n d s e n siti vit y  
a n al ys e s t o a c c o u nt f or dr o p -o ut s u bj e ct s; a d d e d cl arifi c ati o n f or 
mi ssi n g d at a a n al ys e s.  

3. 0  1 8 M A Y 2 0 1 6  R e vi si o n t o e x p a n d p arti ci p ati n g sit e n u m b er a n d cl arifi c ati o n of 
s a m pl e siz e 

 

A p p r o v al s  
 
 

N a m e  St u d y R ol e  Si g n at ur e  D at e  
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