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A ut h o r  M A

Pfi z er I n c.

T his d o c u m e nt c o nt ai ns c o nfi d e nti al i nf or m ati o n b el o n gi n g t o Pfi z er. E x c e pt as ot h er w i s e a gr e e d t o i n writi n g, 
b y a c c e pti n g or r e vi e wi n g t his d o c u m e nt, y o u a gr e e t o h ol d t his i nf or m ati o n i n c o nfi d e n c e a n d n ot c o p y or 
dis cl os e it t o ot h ers ( e x c e pt w h er e r e q uir e d b y a p pli c a bl e l a w) or us e it f or u n a ut h ori z e d p ur p os es. I n t h e e v e nt 
of a n y a ct u al or s us p e ct e d br e a c h of t his o bli g ati o n , Pfi z er m ust b e pr o m ptl y n otifi e d.
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4. A B S T R A C T

S t a n dal o n e d o c u m e nt A N N E X 1 .

5. A M E N D M E N T S A N D U P D A T E S

N o n e .
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6. MI L E S T O N E S

M il est o n e Pl a n n e d d at e

St art of d at a c oll e cti o n 0 1 A u g ust 2 0 2 3

E n d of d at a c oll e cti o n 3 1 D e c e m b er 2 0 2 3

Fi n al st u d y  r e p ort 3 0 N o v e m b er 2 0 2 4

7. R A TI O N A L E A N D B A C K G R O U N D

m C R P C a n d tr e at m e nt wit h e nz al ut a mi d e a n d a bir at er o n e

Pr ost at e c a n c er is t h e m ost c o m m o n c a n c er ( e x cl u di n g n o n m el a n o m a s ki n c a n c er) a n d t h e 
s e c o n d l e a di n g c a us e of c a n c er d e at h a m o n g m e n i n t h e U nit e d St at es ( U S ). T h e A m eri c a n 
C a n c er S o ci et y esti m at es t h at i n 2 0 2 2 t h er e will b e 2 6 8, 4 9 0 n e w c as es a n d 3 4 , 5 0 0 d e at hs 
fr o m pr ost at e c a n c er.1 T h e m aj orit y  of m e n wit h n e wl y di a g n os e d pr ost at e c a n c er pr es e nt 
wit h l o c ali z e d dis e as e a n d u n d er g o a cti v e s ur v eill a n c e, r a di c al pr ost at e ct o m y  a n d/ or r a di ati o n
t h er a py. W hil e t h e l o n g -t er m o utl o o k is f a v or abl e f or e arl y- st a g e pr ost at e c a n c er, s ur vi v al 
r at es dr asti c all y d e cr e as e o n c e t h e dis e as e h as s pr e a d b e yo n d t h e pr ost at e gl a n d or w h e n t h e 
dis e as e b e c o m es c astr ati o n r esist a nt.2 ,3 F or t h os e eit h er wit h m or e a d v a n c e d dis e as e or w h os e 
t u m or r e c urs aft er tr e at m e nt, t h e st a n d ar d first-li n e s yst e mi c t h er a p y is a n dr o g e n d e pri v ati o n 
t h er a py (A D T ).4 Pr ost at e c a n c er pr e vi o usl y  u ntr e at e d b y  or r es p o n di n g t o A D T is c all e d 
c astr ati o n -s e nsiti ve pr ost at e c a n c er (C S P C ). O v er ti m e, m e n wit h a d v a n c e d dis e as e m a y  st o p 
r es p o n di n g t o A D T a n d d e v el o p c astr ati o n -r esist a nt pr ost at e c a n c er (C R P C ). C R P C is 
pr ost at e c a n c er t h at pr o gr ess es cli ni c all y, r a di o gr a p hi c all y or bi o c h e mi c all y d es pit e 
m ai nt ai ni n g c as tr at e l e v els of s er u m t est ost er o n e.5 M e di a n ti m e t o m C R P C a m o n g p ati e nts 
wit h m et ast ati c c astr ati o n -s ensiti v e pr ost at e c a n c er (m C S P C ) tr e at e d wit h A D T al o n e h as 
b e e n esti m at e d t o b e 1 1. 7 m o nt hs, wit h a p pr o xi m at el y  8 0 % of p ati e nts pr ogr essi n g t o 
m C R P C wit hi n 3 y e ars .6 Esti m at es of m e di a n O S fr o m ti m e of m C R P C di a g n osi s v ar y b as e d 
o n tr e at m e nt r e c ei v e d a n d tr e at m e nt s etti n g a n d r a n g e fr o m 1 3 t o 3 5 m o nt hs a cr oss 
st u di es .7 -1 0

O v er t h e p ast d e c a d e, s e v er al t h er a pi es f or m C R P C t h at s h o w a n i n c r e as e i n O S h a v e g ai n e d 
r e g ul at or y a p pr o v al i n t h e U S, i n cl u di n g n o v el h or m o n e t h er a pi es (N H Ts ) a bir at er o n e a c et at e 
(h er e aft er r ef err e d t o as a bir at er o n e 1 1 ,1 2 ) a n d e n z al ut a mi d e ,7 ,1 3 c h e m ot h er a pi es 
( e g, d o c et a x el ,1 0 c a b a zit a x el 1 4 ), i m m u n ot h er a pi es (e g, si p ul e u c el - T1 5 ), a n d r a di ot h er a pi es 
( e g, r a di u m- 2 2 31 6 ). Ol a p ari b a n d r u c a p ari b ar e p ol y ( A D P-ri b os e) p oly m er as e ( PA R P) 
i n hi bit ors a p pr o v e d f or a d ult p ati e nts wit h d el et eri o us or s us p e ct e d d el et eri o us g er mli n e or 
s o m ati c h o m ol o g o us r e c o m bi n ati o n r e p air g e n e -m ut at e d m C R P C w h o h a v e dis e as e 
pr o gr essi o n o n N H Ts .1 7 ,1 8 N H Ts, p arti c ul arl y e n z al ut a mi d e a n d a bir at er o n e, h a v e s h o w n 
str o n g effi c a c y i n t h e m C R P C s etti n g. E n z al ut a mi d e w as i niti all y a p pr o v e d b y t h e F o o d a n d 
dr u g a d mi nistr ati o n ( F D A ) i n 2 0 1 2 f or c h e m ot h er a p y-e x p eri e n c e d m C R P C ,1 9 w hil e 

0
9
0
1
7
7
e
1
9
d
e
7
8
d
0
2\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
0
6-

J
ul
-
2
0
2
3 

1
5:

4
1 

(
G

M
T)



E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 1 0 of 4 7

a bir at er o n e w as a p p r o v e d i n 2 0 1 1 f or t h e s a m e i n di c ati o n.2 0 E n z al ut a mi d e a n d a bir at er o n e 
w er e s u bs e q u e ntl y a p pr o v e d f or c h e m ot h er a p y -n ai v e m C R P C ( 1 0 S e pt e m b er 2 0 1 4 f or 
e n z al ut a mi d e ; 1 0 D e c e m b er 2 0 1 2 f or a bir at er o n e ) a n d ar e t h e o nl y  a p pr o v e d N H Ts i n t his 
i n di c ati o n. B ot h dr u gs w er e als o s u bs e q u e ntl y  a p pr o v e d f or us e i n m C S P C 
( 1 6 D e c e m b er 2 0 1 9 f or e n z al ut a mi d e; 0 7 F e br u ar y 2 0 1 8 f or a bir at er o n e); h o w e v er, e vi d e n c e 
s u p p orti n g t h e effi c a c y  of a bir at er o n e i n m C S P C w as diss e mi n at e d at t h e Am eri c a n S o ci et y 
of Cli ni c al O n c ol o g y  A n n u al M e eti n g ( A S C O) b et w e e n 0 2- 0 6 J u n e 2 0 1 7. B ot h tr e at m e nts 
t ar g et t h e a n dr o g e n a xis wit h diff er e nt m e c h a nis ms of a cti o n: e n z al ut a mi d e i n hi bits t h e 
a n dr o g e n r e c e pt or, s u bs e q u e ntl y  r e d u ci n g n u cl e ar tr a nsl o c ati o n of t h e a n dr o g e n r e c e pt or 
c o m pl e x a n d D N A bi n di n g, w h er e as a bir at er o n e bl o c ks c y t o c hr o m e P 4 5 0-1 7 t o i n hi bit 
a n dr o g e n s y nt h esis. 

B ot h e n z al ut a mi d e a n d a bir at er o n e pr o vi d e i m pr o v e d O S i n p at i e nts wit h m C R P C i n b ot h 
c h e m ot h er a p y- n ai v e 7 ,9 a n d c h e m ot h er a p y- e x p eri e n c e d s etti n gs. I n t h e s etti n g of 
c h e m ot h er a p y- n ai v e m C R P C, t h e P R E V AI L ( N = 1 7 1 7) st u d y  d e m o nstr at e d t h at p ati e nts 
r e c ei vi n g e n z al ut a mi d e wit h o n g oi n g A D T h a d a st atisti c all y  si g nifi c a nt i m pr o v e m e nt i n O S 
( m e di a n O S of 3 5. 3 m o nt hs vs. 3 1. 3 m o nt hs; H R 0. 7 7 ; 9 5 % CI 0. 6 7- 0.8 8 ; p = 0. 0 0 0 2 ; 
0 1 J u n e 2 0 1 4 d at a c ut off ) c o m p ar e d t o p ati e nts r e c ei vi n g pl a c e b o.7 Si mil arl y , th e 
C O U -A A -3 0 2 ( N = 1 0 8 8) tri al of p ati e nts wit h m C R P C w h o w er e c h e m ot h er a p y- n ai v e als o 
s h o w e d st atisti c all y si g nifi c a nt i m pr o v e m e nt i n O S f or p ati e nts r e c ei vi n g a bir at er o n e a n d 
pr e d ni s o n e wit h o n g oi n g A D T c o m p ar e d t o p ati e nts o nl y  r e c ei vi n g pr e d nis o n e wit h o n g oi n g 
A D T ( 3 4. 7 m o nt hs vs. 3 0. 3 m o nt hs, H R 0. 8 1; 9 5 % CI 0. 7 0-0. 9 3; p = 0. 0 0 3 ; 3 1 M ar c h 2 0 1 4 
d at a c ut off ).9 O n t h e str e n gt h of t his e vi d e n c e, t h e N ati o n al C o m pr e h e nsi v e C a n c er N et w or k 
g ui d eli n es r e c o m m e n d b ot h e n z al ut a mi d e a n d a bir at er o n e as C at e g or y  1, pr ef err e d tr e at m e nt 
o pti o n s f or m e n i n b ot h pr e-d o c et a x el a n d p ost -d o c et a x el m C R P C p o p ul ati o ns .5

E n z al ut a mi d e a n d a bir at er o n e ar e t h e m ost c o m m o nl y us e d N H T s i n p ati e nts wit h 
c h e m ot h er a p y -n ai v e m C R P C i n r e al-w orl d cli ni c al pr a cti c e . A st u d y  of p ati e nts wit h m C R P C 
i n t h e U S usi n g t h e Fl atir o n E H R d at a ( 2 0 1 3 Q 1 - 2 0 1 7 Q 4) r e p ort e d t h at o v er h alf of p ati e nts 
o n m C R P C tr e at m e nt r e c ei v e d eit h er a bir at er o n e or e n z al ut a mi d e i n t h e first a n d s e c o n d -li n e 
s etti n gs ( a bir at er o n e first -li n e: 3 7 %, s e c o n d-li n e: 2 0 %; e n z al ut a mi d e first-li n e: 2 8 %, s e c o n d-
li n e: 34 %) .2 1

C o m p ar ati v e eff e cti v e n ess of e nz al ut a mi d e a n d a bir at er o n e

T h er e h a v e o nl y b e e n t hr e e, s m all, h e a d-t o- h e a d r a n d o mi z e d c o ntr oll e d tri als c o m p ari n g 
e n z al ut a mi d e a n d a bir at er o n e .2 2 ,2 3 ,2 4 A r a n d o mi z e d, P h as e 3 st u d y fr o m J ap a n wit h 2 0 3 
p ati e nts wit h c astr ati o n -r esist a nt pr ost ate c a n c er di d n ot fi n d a st atisti c all y si g nifi c a nt 
diff er e n c e i n O S b et w e e n p ati e nts i niti ati n g e n z al ut a mi d e vs. a bir at er o n e ( H R 1. 1 7 , 9 5 % CI 
0. 7 2 , 1. 88 , p = 0.5 3). A r a n d o mi z e d, o p e n -l a b el, P h as e 2, cr os s-o v er tri al of 2 0 2 p ati e nts di d 
n ot fi n d a st atisti c all y  si g nifi c a nt diff er e n c e i n O S b et w e e n p ati e nts i niti ati n g e n z al ut a mi d e 
vs. a bir at er o n e ( H R 1. 2 7, 9 5 % CI  0. 8 6, 1. 8 5, p = 0. 2 3) .2 4 T h e ot h er tri al w as a si n gl e -c e nt er, 
o p e n -l a b el, P h as e 4 tri al of 1 7 0 p ati e nts t h at f o c us e d o n q u alit y  of lif e, f ati g u e a n d m et a b oli c 
si d e eff e cts b ut di d n ot c o m p ar e O S b et w e e n .2 3
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C o m p ar ati v e eff e cti v e n ess of e n z a l ut a mi d e a n d a bir at er o n e i n pati e nts wit h m C R P C i n 
cli ni c al pr a cti c e h as als o b e e n e v al u at e d i n m ulti pl e r e al-w orl d st u di es . Si x st u di es h a d 
o v er all s a m p l e si z es o v er 1 0 0 0 p ati e nts a n d t h es e st u di es d e m o n str at e d f a v or a bl e O S f or 
e n z al ut a mi d e c o m p ar e d t o a b ir at er o n e.2 5 -3 0 A p o p ul ati o n- b as e d st u d y  of c h e m ot h er a p y-n ai v e
p ati e nts wit h m C R P C ( n = 1 0 3 0 8) i n t h e Fr e n c h N ati o n al H e alt h D at a S y st e m o bs er v e d 
e n z al ut a mi d e w as ass o ci a t e d wit h l o n g er O S c o m p ar e d wit h a bir at er o n e ( H R 0. 9 0; 9 5 % CI 
0. 8 5- 0. 9 6). 2 5 A r etr os p e cti v e c o h ort st u d y  b as e d o n t h e Fl atir o n E H R d at a b as e of m C R P C 
p ati e nts w h o r e c ei v e d first- li n e s yst e mi c t h er a p y ( n = 3 8 0 8 ) o bs erv e d a bir at er o n e w as 
ass o ci at e d wit h s h ort er O S c o m p ar e d wit h e n z al ut a mi d e a m o n g n o n -His p a ni c W hit e m e n 
( H R 1. 2 1; 9 5 % CI 1. 0 6-1. 3 8) .2 8 T w o r etr os p e cti v e st u di es i n t h e V H A d at a b as e als o s h o w e d 
e n z al ut a mi d e w as ass o ci a t e d wit h l o n g er O S t h a n a bir a t er o n e.2 6 ,2 7 I n a st u d y of 
c h e m ot h er a p y- n ai v e p ati e nts wit h m C R P C ( n = 3 1 7 4), T a g a w a et al. f o u n d t h at 
e n z al ut a mi d e -tr e at e d p ati e nts h a d l o n g er me di a n O S c o m p ar e d t o a bir at er o n e-tr e at e d p ati e nts 
( m e di a n O S of 2 9. 6 vs. 2 5. 9 m o nt hs; H R 0. 8 4; 9 5 % CI 0. 7 6- 0. 9 4; p = 0. 0 0 1 2), aft er 
a dj ust m e nt f or b as eli n e diff er e n c es i n a g e, i n di vi d u al c o m or bi diti es a n d pri or us e of r a di ati o n 
t h er a py a n d c orti c ost er oi d t h er a py b et w e e n t h e gr o u ps, a n d irr es p e cti v e of f oll o w -o n t h er a p y 
f or m C R P C.2 7 Si mil ar tr e at m e nt diff er e n c es w er e o bs er v e d i n s e nsiti vit y  a n al ys es 
a d diti o n all y  a dj usti n g f or pr ost at e-s p e cifi c a nti g e n l e v el, h e m o gl o b i n, a n d al k ali n e 
p h os p h at as e (A L P) . A n al ys es i n t h e s u b gr o u p of p ati e nts w h o r e c ei v e d o nl y  first-li n e 
tr e at m e nt wit h o ut s u bs e q u e nt t h er a py s h o w e d gr e at er O S b e n efit f or e n z al ut a mi d e vs. 
a bir at er o n e c o m p ar e d t o t h e O S diff er e n c e o bs er v e d i n all p ati e nts. A n i n d e p e n d e nt st u dy b y 
S c h o e n et al [ 2 0 2 2]2 6 of p ati e nts wit h m C R P C ( n = 5 8 2 2 ) usi n g a m or e r e c e nt c ut of t h e 
V H A d at a als o f o u n d a si mil ar s ur vi v al b e n efit ass o ci at e d wit h e n z al ut a mi d e vs. a bir at er o n e 
( H R 0.8 9 , 9 5 % CI  0. 8 4-0. 9 5 ) i n a n alys es of a ll p ati e nts, a n d i n t h e s u b gr o u p of p ati e nts w h o 
r e c ei v e d o nl y first-li n e tr e at m e nt wit h o ut s u bs e q u e nt t h er a py. T w o st u di es usi n g T ai w a n 
N ati o n al H e alt h I ns ur a n c e d at a als o s h o w e d s u p eri or O S wit h e n z al ut a mi d e vs 
a bir at er o n e. 2 9 ,3 0 I n a st u d y of 1 1 5 3 m C R P C p ati e nts, Li n et al. f o u n d t h at t h e e n z al ut a mi d e 
tr e ate d p ati e nts h a d a l o w er ris k of o v er all m ort alit y  c o m p ar e d wit h a bir at er o n e [a dj us t e d 
h a z ar d r ati o ( a H R) = 0. 7 1, 9 5 % CI : 0. 5 7– 0. 8 8, p = 0. 0 0 2 ].2 9 In a st u d y of 1 0 4 6 a bir at er o n e 
a n d 1 1 8 e n z al ut a mi d e p ati e nts wit h m C R P C, Li  et al f o u n d t h at e n z al ut a mi d e si g nifi c a ntl y 
r e d u c e d t h e ris k of d e at h for m C R P C w h e n c o m p ar e d wit h a b ir at er o n e a H R = 0. 8 2 8; 
9 5 % CI  0. 7 3 1-0. 9 3 8]. 3 0

R ati o n al e f or t h e c urr e nt st u d y 

As a d e q u at el y p o w er e d, h e a d -t o- h e a d, r a n d o mi z e d c o ntr oll e d tri als c o m p ari n g O S b et w e e n 
t h es e 2 t h er a pi es ar e u nli k el y t o b e c o n d u cte d, r e al w orl d e vi d e n c e (R W E ) c a n pr o vi d e 
i m p ort a nt i nf or m ati o n t o g ui d e tr e at m e nt d e cisi o ns , p arti c ul arly as s e v er al y e ars of d at a o n 
t h e us e of e n z al ut a mi d e a n d a bir at er o n e i n r e al-w orl d s etti n gs h a v e n o w a c cr u e d. T h es e 
r e al-w orl d d at a m a y  all o w f or ass ess m e nt of c o m p ar ati v e eff e cti v e n ess of e n z al ut a mi d e vs. 
a bir at er o n e i n a l ar g er a n d m or e br o a dl y r e pr es e nt ati v e p o p ul ati o n of p ati e nts wit h m C R P C 
t h a n w o ul d b e p ossi bl e i n r a n d o mi z e d cli ni c al tri als, w h er e r a ci al a n d et h ni c min oriti es a n d 
p ati e nts wit h c er t ai n c o m or bi diti es ar e oft e n u n d err e pr es e nt e d. S u c h c o m p ar ati v e e vi d e n c e is 
p arti c ul arl y i m p ort a nt t o p ati e nts, pr es cri b ers , a n d h e alt h c ar e pl a ns, gi v e n t h e a d v a n c e d st a g e 
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of t h e dis e as e a n d t h e i m p er ati v e t o o pti mi z e i niti al tr e at m e nt c h oi c e. A m o n g t h e l ar g e pri or 
R W E st u di es i n t his t h er a p e uti c ar e a, t hr e e of t h e m f o c us e d o n n o n -U S p o p ul ati o n s. T w o U S 
st u di es f o c us e d o n t h e v et er a ns ’ p o p ul ati o n, w hi c h m a y n ot b e g e n er ali z a bl e t o U S 
p o p ul ati o n of pr ost at e c a n c er p ati e nts. T h e M ar ar et al . U S st u d y  usi n g Flatir o n E H R f o c us e d 
m or e o n t h e diff er e n c es of first- li n e tr e at m e nt b et w e e n r a c e/ et h ni cit y gr o u p s, i n cl u d e d b ot h 
c h e m ot h er a p y n aï v e a n d p ati e nts pr e vi o usl y tr e at e d wit h d o c et a x el , a n d h a d a r el ati v el y s h ort 
m e di a n f oll o w u p of a p pr o xi m at el y  1 3 m o nt hs.2 8

T his r etr os p e cti v e R W E st u d y usi n g Fl atir o n E H R will ai m t o c o m p ar e t h e eff e cti v e n ess of 
e n z al ut a mi d e vs. a bir at er o n e a m o n g p ati e nts wit h c h e m ot h er a p y- n ai v e m C R P C. T his st u d y  
will i n cl u d e m or e r e c e nt d at a t h a n t h e st u d y  pr e vi o usl y p u blis h e d b y M ar ar et al.2 8 a n d will 
us e m et h o d ol o g y  c o nsist e nt wit h t h at i n t h e p u blis h e d st u d y b y T a g a wa et al .2 7 usi n g V H A 
d at a as w ell as t h e m et h o d ol o g y i n a n o n g oi n g st u d y  i n t h e M e di c ar e p o p ul ati o n.

8. R E S E A R C H Q U E S TI O N A N D O B J E C TI V E S

Pri m ar y o bj e cti v e:

T o c o m p ar e O S i n p ati e nts wit h c h e m ot h er a p y -n ai v e m C R P C w h o i niti at e d e n z al ut a mi d e vs. 
a bir at er o n e. 

T his o bj e cti v e will b e a d dr ess e d wit h a n i nt e nti o n -t o-tr eat st yl e of a n al ys is c o m p ari n g O S 
o v er t h e e ntir et y  of t h e st u d y’s f oll o w-u p p eri o d a m o n g all eli gi bl e p ati e nts i niti ati n g 
e n z al ut a mi d e a n d a bir at er o n e. T his a n al ys is will i n cl u d e all c h e m ot h er a p y- n ai v e p ati e nts 
i niti ati n g first -li n e e n z al ut a mi d e vs. a bir a t er o n e f or m C R P C, irr es p e cti v e of a n y s u bs e q u e nt 
tr e at m e nt. 

S e c o n d ar y o bj e cti v e 1:

T o c o m p ar e O S i n p ati e nts wit h c h e m ot h er a p y- n ai v e m C R P C w h o r e c ei v e d o nl y  
e n z al ut a mi d e wit h o ut a n y  s u bs e q u e nt t h er a p y vs. a bir at er o n e wit h o ut a n y s u bs e q u e nt 
t h er a py. P ati e n ts r e c ei vi n g o nly e n z al ut a mi d e will b e d efi n e d as p ati e nts w h o i niti at e 
e n z al ut a mi d e wi t h o ut s wit c hi n g t o or a d di n g a n ot h er m C R P C tr e at m e nt. P ati e nts r e c ei vi n g 
o nl y  a bir at er o n e will b e d efi n e d as p ati e nts w h o i niti at e a bir at er o n e wit h o ut s wit c hi n g t o or 
a d di n g a n ot h er m C R P C tr e at m e nt. 

T h e s e c o n d ar y  o bj e cti v e will s e e k t o ass ess t h e tr e at m e nt eff e ct attri b ut a bl e t o t h e first N H T 
r e c ei v e d. Gi v e n m C R P C is c o nsi d er e d a n e n d-st a g e dis e as e wit h li mit e d e x p e ct e d s ur vi v al, 
t h e c h oi c e of w hi c h N H T t o i niti at e first is p arti c ul arl y i m p ort a nt. I d entif y i n g t h e tr e at m e nt 
eff e ct attri b ut a bl e t o t h e first N H T r e c ei v e d is of p arti c ul ar i nt er est b e c a us e R W E s h o ws t h at 
a m aj orit y  of p ati e nts wit h c h e m ot h er a py- n ai v e m C R P C i n t h e U S d o n ot r e c ei v e s u bs e q u e nt 
t h er a py. A b o ut 5 1 % of p ati e nts wit h m C R P C i n a r e c e nt E H R -b as e d a n al ys is r e c ei v e d o nly 
o n e li n e of lif e - pr ol o n gi n g t h er a pi es s u c h as N H Ts d uri n g a m e a n f oll o w-u p ti m e of 
1 4. 6 m o nt hs .2 1 P ossi bl e r e as o ns fo r t his m a y i n cl u d e p ati e nts bei n g t o o ill t o r e c ei v e 
s u bs e q u e nt t h er a p y, p ati e nts’ r ef us al of f urt h er t h er a p y, d e at h b ef or e r e c ei vi n g a s e c o n d -li n e 
t h er a py, or i n c o m pl et e r e c or di n g of p ost -first li n e t h er a pi es, d u e t o e n d of st u d y f oll o w-u p or 
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r e c ei pt of s e c o n d -li n e t h er a p y i n a n ot h er h e alt h pl a n n ot c o v er e d b y  t h e d at a b as e.2 1 T h e V H A 
st u di es b y T a g a w a et al. a n d S c h o e n et al. als o o bs er v e d t h at a p pr o xi m at el y h alf of all 
p ati e nts r e c ei v e d o nl y e n z al ut a mi d e or a bir at er o n e wit h o ut s u bs e q u e nt t h er a p y . B ot h st u di es 
o bs er v e d t h er e w as a l ar g er diff er e n c e i n O S b et w e e n e n z al ut a mi d e a n d a bir at er o n e i n t his 
s u b gr o u p of p ati e nts t h a n a m o n g all p ati e nts. 2 6 ,2 7

S e c o n d ar y o bj e ct i v e 2:

T o c o m p ar e tr e at m e nt d ur ati o n a n d ti m e t o s u bs e q u e nt t h er a py i n ch e m ot h er a p y- n ai v e
m C R P C p ati e nts i niti ati n g e n z al ut a mi d e vs. a bir at er o n e . 

T his o bj e cti v e will b e a d dr ess e d wit h a n i nt e nti o n- t o-tr e at styl e of a n al ys is co m p ari n g ti m e t o 
dis c o nti n u ati o n a n d ti m e t o s u bs e q u e nt t h er a p y o v er t h e e nt ir et y of t h e st u d y’s f oll o w-u p 
p eri o d a m o n g all eli gi bl e p ati e nts i niti ati n g e n z al ut a mi d e a n d a bir at er o n e. Tr e at m e nt d ur ati o n 
is i nt e n d e d t o pr o vi d e s u p p orti v e e vi d e n c e of c o m p ar at i v e ti m e o n t h e in d e x t h er a p y . A 
s h ort er tr e at m e nt d ur ati o n m a y  b e i n di c ati ve of s h ort er pr o gr essi o n fr e e s ur vi v al or of 
t ol er a bilit y iss u es, a n d m a yb e c orr el at e d wit h O S. 
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9. R E S E A R C H M E T H O D S 

9. 1. St u d y D esi g n

A r etr os p e cti v e o bs er v ati o n al c o h ort d esi g n usi n g Fl atir o n E H R d at a b as e will b e c o n d u ct e d 
t o a d dr ess t h e pri m ar y a n d s e c o n d ar y o bj e cti v es of t h e st u d y. T h e st u d y d esi g n is 
su m m ari z e d i n Fi g ur e 1 b el o w a n d d es cri b e d i n m or e d et ail i n t h e s u bs e q u e nt s e cti o ns.

P ati e nts will b e cl assifi e d i nt o eit h er t h e e n z al ut a mi d e or a bir at er o n e gr o u ps, b as e d o n 
i niti ati o n of o n e of t h es e t w o dr u gs duri n g t h e i n d e x p eri o d of t his st u d y. P ati e nts’ i n d e x d at e 
will b e d efi n e d as t h e d at e of i niti ati o n of e n z al ut a mi d e or a bir at er o n e a n d t h eir i n d e x d at e is 
r e q uir e d t o o c c ur d uri n g t h e i n d e x p eri o d. 

T h e pr o p os e d i n d e x p eri o d f or t his st u d y  r a n g es fr o m 1 0 S e pt e m b er 2 0 1 4 t o 
3 1 D e c e m b er 2 0 1 9 ( or 3 ye ars b ef or e t h e e n d of d at a a v ail a bilit y  i n t h e E H R at t h e ti m e of 
a n al ys is st art). T h e st art d at e of t h e i n d e x p eri o d, 1 0 S e pt e m b er 2 0 1 4, is b as e d o n t h e d at e of 
F D A a p pr o v al of e n z al ut a mi d e i n p ati e nts wit h c h e m o t h er a py -n ai v e m C R P C . At t his ti m e 
a bir at er o n e h a d alr e a d y b e e n a p pr o v e d f or us e i n p ati e nts wit h c h e m ot h er a p y -n ai v e m C R P C. 
T h e e n d d at e of 3 1 D e c e m b er 2 0 1 9 as t h e e n d of t h e i n d e x p eri o d all o ws f or t h e p ot e nti al of 
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at l e ast 3 y e ars of f oll o w u p u ntil t h e e n d of d at a a v ail a bilit y. W hil e cli ni c al tri al d at a a b o ut 
a bir at er o n e us e i n m C S P C w as first pr es e nt e d i n J u n e 2 0 1 7 a n d p ati e nts m a y  h a v e st art e d t o 
us e a bir at er o n e i n m C S P C aft er t h at d at e, t h e Fl at ir o n E H R d at a b as e c a pt ur es di a g n osis of 
m et ast asis a n d C R P C a bstr a ct e d fr o m u ns tr u ct ur e d d at a . T h es e d at a c a n b e us e d t o e ns ur e 
t h at o nl y p ati e nts i niti ati n g e n z al ut a mi d e a n d a bir at er o n e f or m C R P C ar e i n cl u d e d i n t h e 
a n al ys es a n d t h at t h e st u d y  d o es n ot i n cl u d e p ati e nts tr e at e d f or m C S P C w h o w o ul d h a v e 
l o n g er s ur vi v al. 

B as eli n e c h ar a ct eristi cs i n cl u di n g d e m o gr a p hi cs, dis e as e c h ar a ct eristi cs, c o m or bi diti es, a n d 
pri or tr e at m e nts will b e ass ess e d b as e d o n d at a pri or t o or o n t h e i n d e x d at e or d uri n g t h e 
1 2- m o nt h p eri o d pri or t o t h e i n d e x d a t e. A pr eli mi n ar y list of b as eli n e c h ar a ct eristi cs t o b e
ass ess e d is i n cl u d e d i n S e cti o n 9. 3 . P ati e nts will b e f oll o w e d fr o m t h eir i n d e x d at e t o t h e 
e arli est of p ati e nt d e at h or e n d of d at a a v ail a bilit y . P ot e nti al d ur ati o n of f oll o w-u p f or 
p ati e nts i n t h es e d at a will b e m or e t h a n 3 y e ars f or al m ost all p ati e nts gi v e n t h e e n d of t h e 
i n d e x p eri o d of 3 1 D e c e m b er 2 0 1 9 a n d c o v er a g e of t h e d at a c ut u ntil D e c e m b er 2 0 2 2. O S 
o v er t h e f oll o w -u p p eri o d will b e c o m p ar e d b et w e e n e n z al ut a mi d e a n d a bir at er o n e gr o u ps, 
a dj usti n g f or diff er e n c es i n b as eli n e c h ar a ct eristi cs b et w e e n t h e t w o gr o u ps. T his st u d y  will 
b e a n o n -i nt er v e nti o nal r etr os p e cti v e c o h ort st u d y t h at d o es n ot i m p os e a tr e at m e nt pr ot o c ol, 
a n y  di a g n osti c/i nt er v e nti o n al pr o ce d ur es ( P C S), or a visit s c h e dul e. 
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Fi g u r e 1. St u d y D esi g n

I n cl u si o n A s s e s s m e nt Wi n d o w
( Di a g n o si s of m C R P C )

D a y s  [- A n yt i m e, 1 4 d a y s ]

E x cl u si o n A s s e s s m e nt Wi n d o w
( C h e m ot h er a p y, N H T, i m m u n ot h e r a p y, r a di u m-2 2 3, 

P A R P ) D a y s  [- A n yt i m e, -1 d a y ]
D a y s  [- A n yt i m e, -1 d a y ] 

C o nf o u n d er s A s s e s s m e nt Wi n d o w
(Pri or tr e a t m e nt s f or o pi o d s, 

c orti c o st er oi d s , k et o c o n a z ol e)
D a y s  [-3 6 5, -1 d a y ]

I n d e x d at e: T h e i niti ati o n d at e of e n z al uta mi d e or a bir at er o n e 
d uri n g t h e i n d e x p eri o d of 1 0 S e pt e m b er 2 0 1 4 -

3 1 D e c e m b er 2 0 1 9 ( or 3 y e ar s b ef or e e n d of d at a a v ail a bilit y)
I n d e x d at e will b e d efi n e d a s D a y  0

I n cl u si o n A s s e s s m e nt Wi n d o w
( M al e, A g e ≥ 1 8)

D a y s  [ 0, 0]

Ti mE arli est of d e at h, l ast p ati e nt c o nt a ct, a n d e n d of d at a a v ail a bilit y.

C o nf o u n d e r Ass ess m e nt Wi n d o w
( D e mo g r a p hi c s)

D a ys [ 0, 0]

F oll o w u p W i n d o w

D a y s [ 0, e v e nt/ c e n s or
a

]

I n cl u si o n A s s e s s m e nt Wi n d o w
( Di a g n o si s of pr o st at e c a n c er)

D a y s  [- A n yt i m e, 0 d a y ]

C o nf o u n d er s A s s e s s m e nt Wi n d o w
( Di s e a s e c h ar a ct eri sti c s, c o m or bi diti e s)

D a y s  [-A n yt i m e, 0 d a y ]

E x cl u s io n A s s e s s m e nt Wi n d o w
( C a n c er s ot h er t h a n n o n-m el a n o m a s ki n c a n c er , m ali g n a nt 

n e o pl a s m wit h o ut s p e cifi c ati o n of sit e, a n d m ali g n a n t 
n e o pl a s m of t h e b o n e a n d arti c ul ar c artil a g e )

D a y s  [-D at e of s e c o n d ar y  m et a st a s e s, 0]

E x cl u si o n A s s e s s m e nt Wi n d o w
(E N Z or A B I i n co m bi n ati o n wit h ot h e r 

tr e at m e nt s)
D a y s [ 0 , 2 8 ]

E x cl u si o n A s s e s s m e nt Wi n d o w
( C a n c er s ot h er t h a n n o n-m el a n o m a s ki n c a n c er)
D a y s  [- A n yt i m e, D at e of s e c o n d ar y m et a st a s e s]
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9. 2. S etti n g

P ati e nts i n t h e Fl atir o n E H R d at a b as e wit h m C R P C w h o i niti at e d tr e at m e nt wit h 
e n z al ut a mi d e or a bir at er o n e a n d w h o h a v e n ot pr e vi o usl y  r e c ei v e d c h e m ot h er a p y will b e 
s el e ct e d f or t his st u d y . T h e i n cl usi o n a n d e x cl usi o n crit eri a b el o w will b e a p pli e d t o i d e ntif y  
p ati e nts.

9. 2. 1. I n cl usi o n C rit e ri a

P ati e nts m ust m e et all t h e f oll o wi n g crit eri a t o b e eli gi bl e f or i n cl usi o n i n t h e st u d y :

1. M al e wit h a m et ast ati c pr ost at e c a n c er di a g n osis a n d C R P C di a g n osi s. T h e l at er of 
( 1) d at e of m et ast ati c di a g n osis or ( 2) t h e d at e of di a g n osis wit h c astr ati o n -r esist a nt 
pr ost at e c a n c er will b e d efi n e d as t h e m C R P C di a g n osis d at e.

2. H a v e i niti at e d e n z al ut a mi d e or a bir at er o n e ( 1) wit hi n 1 4 d a y s pri or t o or o n or aft er 
t h e m C R P C di a g n osis d at e, a n d ( 2) d uri n g t h e i n d e x p eri o d of 1 0 S e pt e m b er 2 0 1 4 -
3 1 D e c e m b er 2 0 1 9 ( or at l e ast 3 ye ars pri or t o t h e e n d of d at a a v ail a bilit y at t h e ti m e 
of a n al ys is st art). I niti ati o n will b e d efi n e d as t h e first e ver us e of e n z al ut a mi d e or 
a bir at er o n e. T h e i niti ati o n d at e of e n z al ut a mi d e or a bir at er o n e will b e d efi n e d as t h e 
i n d e x d ate. 

 E n z al ut a mi d e a n d a bir at er o n e w er e a p pr o v e d f or c h e m ot h er a p y- n ai v e m C R P C at 
diff er e nt ti m es ( 1 0 S e pt e m b er 2 0 1 4 f or e n z al ut a mi d e; 1 0 D e c e m b er 2 0 1 2 f or 
a bir at er o n e ). T h er ef or e, 1 0 S e pt e m b er 2 0 1 4 is s el e ct e d as t h e st art d at e of t h e 
i n d e x p eri o d, as at t his d at e b ot h e n z al ut a mi d e a n d a bir at er o n e b e c a m e p ot e nti al 
tr e at m e nt c h oi c es f or p ati e nts wit h c h e m ot h er a p y -n aï v e m C R P C. T h e e n d d at e
3 1 D e c e m b er 2 0 1 9 w as s el e ct e d t o all o w f or at l e ast 3 y e ars of p ot e nti al f oll o w u p 
b ef or e t h e e n d of d at a a v ail a bilit y .

3. At l e ast 1 8 y e ars ol d at t h e i n d e x d at e .

4. I niti al p ati e nt c o nt a ct i n t h e E H R (w hi c h c o ul d b e r e c or di n g of vit al i nf or m ati o n, 
visit, a m e di c ati o n a d mi nistr ati o n, or a l a b or at or y  t est/r es ult b ei n g r e p ort e d, l ast 
a bstr a ct e d or al t h er a p y d at e, or l ast cli ni c ally-r el e v a nt a bstr a ct e d d at e [ e g , f or 
s p e ci m e n c oll e cti o n, pr o c e d ur e ]) at l e ast 1 8 0 d a ys b ef or e t h e i n d e x d at e t o e ns ur e t h at 
p ati e nts w er e tr e at e d at t h e pr a cti c e, h a v e tr e at m e nt i nf or m ati o n b ef or e t h e i n d e x d at e, 
a n d t h at t h e i n d e x d at e is t h e i niti ati o n of first -li n e a bir at er o n e or e n z al uta m i d e f or 
m C R P C.

5. E vi d e n c e of c o nt a ct wit h p ati e nt i n t h e E H R wit hi n 1 8 0 d a y s aft er t h e i n d e x d at e t o 
e ns ur e t h at t h e p ati e nt w as a cti v el y e n g a g e d i n c ar e at t h e d at a pr o vi di n g i nstit uti o n.
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9. 2. 2. E x cl usi o n C rit e ri a

P ati e nts m e eti n g a n y of t h e f oll o wi n g crit eri a will n ot b e i n cl u d e d i n t h e st u d y:

1. R e c ei v e d c h e m ot h er a p y, N H T (i e, a bir at er o n e, a p al ut a mi d e, d ar ol ut a m i d e, or 
e n z al ut a mi d e ), ra di u m 2 2 3 a n d/ or i m m u n ot h er a p y , ol a p ari b/ r u c a p ari b at a n y  ti m e 
pri or t o t h e i n d e x d at e.

  

2. R e c ei v e d a n o t h er N H T/ c h e m ot h er a p y/ i m m u n ot her a p y/ r a di u m
2 2 3/ k et o c o n a z ol e/ o l a p ari b/ r u c a p ari b wit hi n 2 8 d a ys o n/ aft er t h e i n d e x d at e.

3. H a d a pri or hist or y  of ot h er c a n c ers e x c e pt f or n o n-m el a n o m a s ki n c a n c er pri or t o t h e 
d at e of m et ast as is di a g n osis .

4. H a d a pri or hist or y  of ot h er c a n c ers e x c e pt f or n o n-m el a n o m a s ki n c a n c er, m ali g n a nt 
n e o pl as m wit h o ut s p e cifi c ati o n of sit e , a n d m ali g n a nt n e o pl as m of t h e b o n e a n d 
arti c ul ar c artil a g e b et w e e n t h e d at e of m et ast asis di a g n osis a n d t h e i n d e x d at e .

R el e v a nt di a g n osis , pr o c e d ur e a nd dr u g c o d es n e e d e d t o o p er ati o n ali z e t h e crit eri a a b o v e ar e 
i n cl u d e d i n A p p e n di x 1 . 

9. 2. 3. T r e at m e nt r e gi m e ns

N ot a p pli c a bl e .

9. 2. 4. C o h o rt c r e ati o n

C o h o rts (o r t r e at m e nt c o h o rts) fo r p ri m a r y o bj e cti v e , s e c o n d a r y o bj e cti v e 2  

 E n z al ut a mi d e c o h o rt : m C R P C p ati e nts w h o i niti at e d e n z al ut a mi d e o n t h e i n d e x d at e

 A bi r at e r o n e c o h o rt : m C R P C p ati e nts w h o i niti at e d a bir at er o n e o n t h e i n d e x d at e

C o h o rts f o r s e c o n d a r y o bj e cti v e 1 : 

 E n z al ut a mi d e o nl y c o h o rt: m C R P C p ati e n ts w h o i niti at e d e n z al ut a mi d e o n t h e 
i n d e x d at e a n d di d n ot r e c ei v e s u bs e q u e nt s yst e mi c a nti - n e o pl asti c t h er a p y

 A bi r at e r o n e o nl y c o h o rt: m C R P C p ati e nts w h o i niti at e d a bir at er o n e o n t h e i n d e x 
d at e a n d di d n ot r e c ei v e s u bs e q u e nt s yst e mi c a nti -n e o pl asti c t h era p y
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9. 3. V a ri a bl es

9. 3. 1. B as eli n e C h a r a ct e risti cs V a ri a bl es

B as eli n e v ari a bl es ( T a bl e 1 ) will b e m e as ur e d f or t h e 3 6 5 d a y s pri or t o t h e i n d e x d at e u nl ess 
ot h er wis e s p e cifi e d .

T a bl e 1. B as eli n e D e m o g r a p hi c a n d C li ni c al C h a r a ct e risti c V v a ri a bl es

V a ri a bl e O p e r ati o n al d efi niti o n

A g e A g e will b e d efi n e d as of t h e i n d e x d at e a n d r et ai n e d i n t h e d at as et as a 
c o nti n u o us v ari a bl e a n d a c at e g ori c al v ari a bl e : ≤ 6 4, 6 5 - 6 9, 7 0-7 4, 7 5 -7 9, 
8 0 -8 4, ≥ 8 5 y e ars ol d .

R a c e /et h ni cit y Pr o p orti o n of p ati e nts t h at w er e Asi a n, Bl a c k o r Afri c a n A m eri c a n, 
His p a ni c or L ati n o, W hit e, Ot h er R a c e will b e e v al u at e d .

I n d e x y e a r V ari a bl e w ill b e cr e at e d f or t h e i n d e x c al e n d ar y e ar.

G e o g r a p hi c R e gi o ns Pr o p orti o n of p ati e nts t h at li v e d i n N ort h e ast , Mi d w e st, S o ut h, W est ar e as , 
a n d ot h er/ u n k n o w n cr e at e d b as e d o n p ati e nt st at e o f r esi d e n c e a n d U S 
C e ns us R e gi o n d efi niti o ns .
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T a bl e 1. B as eli n e D e m o g r a p hi c a n d C li ni c al C h a r a ct e risti c V v a ri a bl es

V a ri a bl e O p e r ati o n al d efi niti o n

I ns u r a n c e Pr o p orti o n of p ati e nts wit h M e di c ai d, M e di c ar e, C o m m er ci al H e alt h Pl a n, 
W or k ers C o m p e ns ati o n, Ot h er G o v er n m e nt Pr o gr a m, P ati e nt Assist a n c e 
Pr o gr a m, S elf P a y , Ot h er P ay e r - T y p e U n k n o w n b as e d o n t h e p ati e nt ’s 
l at est r e c or d e d p a y er c at e g or y

P r a cti c e t y p e Pr o p orti o n of p ati e nts tr e at e d i n a c a d e mi c a n d c o m m u nit y pr a cti c e

S o c i al d et e r mi n a nts of h e alt h ( S E S 
q ui ntil e)

Pr o p orti o n of p ati e nts i n diff er e nt S E S I n d e x q ui ntil es f or a p ati e nt's bl o c k 
gr o u p b as e d o n 2 0 1 5 -2 0 1 9 C e ns us d at a .

Gl e as o n s c o r e at i niti al di a g n osis V ari a bl e w ill b e cr e at e d f or Gl e as o n s c or e at i niti al di a g n osis: L ess t h a n or 
e q u al t o 6, 4 + 3 = 7, 3 + 4 = 7, 7 ( w h e n br e a k d o w n n ot a v ail a bl e), 8, 9, 
1 0, U n k n o w n / N ot d o c u m e nt e d.

Sit e of M e t ast asis Fl a gs will b e cr e at e d f or p ati e nts t h at h a d a m et ast ati c di a g n osis a n y ti m e 
pri or t o or o n t h e i n d e x d at e at t h e f oll o wi n g sit es: vis c er a, b o n e o nl y, 
n o d e o nl y, b o n e a n d n o d e o nl y, a n d ot h er .

Ti m e f r o m M et ast ati c Di a g n osis 
D at e t o I n d e x D at e

Ti m e fr o m t h e first m et ast ati c di a g n osis d at e i n t h e d at a t o t h e i n d e x d at e 
will b e e v al u at e d.

Ti m e f r o m P C Di a g n osis D at e t o 
I n d e x D at e

Ti m e fr o m t h e first o bs er v e d P C d at e i n t h e d at a t o t h e i n d e x d at e w ill b e 
e v al u at e d.

T i me f r o m P C Di a g n osis t o m C R P C
Di a g n osis D at e 

Ti m e fr o m t h e first o b s er v e d P C di a g n osis t o m C R P C di a g n osis d at e will 
b e e v al u at e d.

Ti m e f r o m m C R P C Di a g n osis D at e 
to I n d e x D at e

Ti m e fr o m t h e first m C R P C di a g n osis d at e i n t h e d at a t o t h e i n d e x d at e 
will b e e v al u at e d.

C R P C di a g n osis b ef o r e fi rst 
M e t ast ati c Di a g n osis 

Pr o p orti o n of p ati e nts w h o h a d C R P C di a g n osis b ef or e first m et ast ati c
di a g n osis.

Ti m e b et w e e n A D T a n d i n d e x d at e Ti m e fr o m t h e first o bs er v e d r e c or d f or m e di c al or s ur gi c al c astr ati o n t o 
i n d e x d a t e.

R a di c al p r ost at e ct o m y A b i n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts wit h a cl ai m f or 
r a di c al pr ost at e ct o m y b ef or e i n d e x d at e .

Fi rst -g e n e r ati o n a nti - a n d r o g e ns 
( bi c al ut a mi d e, fl ut a mi d e, 
nil ut a mi d e)

A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at ed f or p ati e nts w it h u s e of first-
g e n er ati o n a nti -a n dr o g e ns wit hi n a y e ar b ef or e i n d e x d at e (fr o m 
E n h a n c e d _ M et P C _ Or als .

D o c et a x el us e A bi n ar y v a ri a bl e ( y e s/ n o) will b e cr e at e d f or p ati e nts wit h d o c et a x el us e 
pri or t o m C R P C .

C h r o ni c c o rti c ost e r oi d us e A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at e d f or p ati e nts wit h c hr o ni c 
c orti c ost er oi d us e wit hi n a y e ar pri or t o i n d e x d at e, d efi n e d as h a vi n g o n e 
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T a bl e 1. B as eli n e D e m o g r a p hi c a n d C li ni c al C h a r a ct e risti c V v a ri a bl es

V a ri a bl e O p e r ati o n al d efi niti o n

of t h e f oll o wi n g:
 At l e ast t w o c orti c ost er oi d m e di c ati o n or d er s wit h at l e ast 9 0 d a ys 

a p art w it hi n a y e ar pri or t o i n d e x d at e
 At l e ast t w o c orti c ost er oi d a d mi nistr ati o ns wit h at l e ast 9 0 d a ys a p art 

wit hi n a y e ar pri or t o i n d e x d at e

O pi oi d a n al g esi cs A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at e d f or p ati e nts wit h m e di c ati o n 
or d er f or o pi oi d a n al g esi cs wit hi n a y e ar pri or t o i n d e x d at e .

K et o c o n a z ol e A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at e d f or p ati e nts wit h u s e of
k et o c o n a z ol e wit hi n a y e ar pri or t o i n d e x d at e (fr o m 
E n h a n c e d _ M et P C _ Or als ).

M o difi e d N CI C CI S c o r e T h e N CI v ersi o n of t h e C CI s c or e w ill b e cr e at e d b as e d o n di a g n os es a n y 
ti m e pri or t o or o n t h e i n d e x d at e. As a n ot e E H R d at a m a y c a pt ur e o nl y 
d at e of first di a g n osis or m a y h a v e m ulti pl e r e c or ds f or t h e s a m e di a g n osis 
at diff er e nt ti m es. Bi n ar y v ari a bl es ( y es/ n o) will b e cr e at e d t o fl a g p ati e nts 
w h o h a v e cl ai ms f or e a c h of t h e i n di vi d u al c o m or b i diti es wit hi n t h e N CI. 
C a n c er will b e e x cl u d e d fr o m C CI s c or e. 

H y p e rt e nsi o n A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h di a g n o si s f or 
h y p ert e nsi o n b ef or e or o n t h e i n d e x d at e .

S t r o k e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h di a g n o si s f or 
str o k e b ef or e or t h e i n d e x d at e .

A c ut e C o r o n a r y S y n d r o m e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or 
a c ut e c or o n a r y s y n dr o m e b ef or e or o n t h e i n d e x d at e .

A n gi n a P e ct o ris A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or 
a n gi n a p e ct oris b ef or e or o n t h e i n d e x d at e .

A r r h yt h mi a A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms for 
arr h yt h mi a b ef or e or o n t h e i n d e x d at e .

M y o c a r di al I nf a r cti o n A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or 
m y o c ar di al i nfr a cti o n b ef or e or o n t h e i n d e x d at e .

C o n g esti v e H e a rt F ail u r e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or 
c o n g esti v e h e art f ail ur e b ef or e or o n t h e i n d e x d at e .

H y p e rli pi d e mi a A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or 
h y p erli pi d e mi a b ef or e or o n t h e i n d e x d at e .

L o w e r -e xt r e m it y A rt e ri al O c cl usi v e 
Dis e a s e

A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at e d f or p ati e nts wit h cl ai m s f or l o w-
e xtr e mit y art eri al o c cl usi v e dis e as e b ef or e or o n t h e i n d e x d at e .
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T a bl e 1. B as eli n e D e m o g r a p hi c a n d C li ni c al C h a r a ct e risti c V v a ri a bl es

V a ri a bl e O p e r ati o n al d efi niti o n

T y p e 2 Di a b et es A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nt s wit h cl ai ms f or t yp e 
2 di a b et es b ef o r e or o n t h e i n d e x d at e .

C h r o ni c O bst r u cti v e P ul m o n a r y 
Dis e as e

A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
c hr o ni c o bstr u cti v e p ul m o n ar y dis e as e b ef or e or o n t h e i n d e x d at e .

I nfl a m m at o r y B o w el Dis e as e A bi n ar y v ari a bl e ( y es/ n o ) will b e cr e at e d f or p ati e nts wit h cl ai ms f or
i nfl a m m at or y b o wel dis e as e b ef or e or o n t h e i n d e x d at e .

A n e mi a A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
a n e mi a b ef or e or o n t h e i n d e x d at e .

S ei z u r es A bi n ar y v ari a bl e ( y es/ n o) wi ll b e cr e at e d f or p ati e nts with cl ai ms f or
s ei z ur es b ef or e or o n t h e i n d e x d at e .

U ri n a r y t r a ct i nf e cti o n A bi n ar y v ari a bl e ( ye s/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
uri n ar y tr a ct i nf e cti o n b ef or e or o n t h e i n d e x d at e .

R e n al dis e as e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
r e n al dis e as e b ef or e or o n t h e i n d e x d at e .

Li v e r dis e as e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or li v er 
dis e as e b ef or e or o n t h e i n d e x d at e .

R h e u m at ol o gi c dis e a s e A bi n ar y v ari a bl e ( y es/ n o) w ill b e cr e at e d f or p ati e nts wit h cl ai ms f or
r h e u m at ol o gi c dis e as e b ef or e or o n t h e i n d e x d at e.

H e m i pl e gi a A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
h e mi pl e gi a b ef or e or o n t h e i n d e x d at e .

P a r al y sis A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
p ar al ysis b ef or e or o n t h e i n d e x d at e .

P e pti c ul c e r dis e as e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
p e pti c ul c er dis e as e b ef or e or o n t h e i n d e x d at e.

AI Ds A bi n ar y v ari a bl e ( y e s/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
AI D S b ef or e or o n t h e i n d e x d at e .

I m p ot e n c e A bi n ar y v ari a bl e ( y es/ n o) will b e cr e at e d f or p ati e nts w it h cl ai ms f or
i mp ot e n c e b ef or e or o n t h e i n d e x d at e .

B o d y m ass i n d e x ( BM I ) B o d y  mass i n d e x ( w ei g ht i n k g/( h ei g ht i n m et er s) ^ 2) w ill b e c al c ul at e d 
b as e d o n m ost r e c e nt m e as ur e of h ei g ht a n d w ei g ht pri or t o or o n i n d e x 
d at e. B MI w ill b e c al c ul at e d as a c o nti n u o us v ari a bl e a n d f or t h e 
f oll o wi n g c at e g ori es: < 1 8. 5, 1 8. 5 t o < 2 5, 2 5 t o < 3 0, 3 0 t o < 3 5, 3 5 t o < 4 0, 
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T a bl e 1. B as eli n e D e m o g r a p hi c a n d C li ni c al C h a r a ct e risti c V v a ri a bl es

V a ri a bl e O p e r ati o n al d efi niti o n

a n d ≥ 4 0.

E C O G V ari a bl e w ill b e cr e at e d f or E C O G b as e d o n t h e m ost r e c e nt ass ess m e nt 
pri or t o or o n i n d e x d at e. E C O G w ill b e r e p ort e d as a c at e g ori c al v ari a bl e: 
0, 1, 2, 3, 4, u n k n o w n .

P r o st at e -s p e cifi c a nti g e n ( P S A ) P S A w ill b e c al c ul at e d b as e d o n t h e m o st r e c e nt ass es s m e nt pri or t o or o n 
t h e i n d e x d at e a n d r et ai n e d i n t h e d at as et as a c o nti n u o us v ari a bl e. 
D e p e n di n g o n c o m pl et e n ess of a v ail a bl e P S A at i n d e x, a c at e g ori a l
v ari a bl e f or P S A m a y b e cr e at e d b as e d o n P S A distri b uti o n wit h a 
c at e g or y f or u n k n o w n P S A at i n d e x.

Al b u mi n V ari a bl e w ill b e cr e at e d f or al b u mi n b as e d o n t h e m ost r e c e nt ass ess m e nt 
pri or t o or o n t h e i n d e x d at a a n d will b e r et ai n e d as a c o nti n u o us v ari a bl es 
or c at e g ori c al v ari a bl e b as e d o n c ut offs f or n or m al r a n g e i n t h e d at a.

A L P V ari a b l e will b e cr eat e d f or A L P b as e d o n t h e m ost r e c e nt ass ess m e nt 
pri or t o or o n t h e i n d e x d at a a n d will b e r et ai n e d as a c o nti n u o us v ari a bl es 
or c at e g ori c al v ari a bl e b as e d o n c ut offs f or n or m al r a n g e i n t h e d at a.

H e m o gl o bi n V ar i a bl e will b e cr e at e d f or h e m o gl o bi n b as e d o n t h e m ost r e c e nt 
ass ess m e nt pri or t o or o n t h e i n d e x d at a a n d will b e r et ai n e d as a 
c o nti n u o us v ari a bl es or c at e g ori c al v ari a bl e b as e d o n c ut offs f or n or m al 
r a n g e i n t h e d at a.

L a ct at e d e h y d r o g e n as e (L D H ) V ar i a bl e will b e cr e at e d f or L D H b a s e d o n t h e m ost r e c e nt ass ess m e nt 
pri or t o or o n t h e i n d e x d at a a n d will b e r et ai n e d as a c o nti n u o us v ari a bl es 
or c at e g ori c al v ari a bl e b as e d o n c ut offs f or n or m al r a n g e i n t h e d at a.

9. 3. 2. St u d y P e ri o d V a ri a bl es

St u d y  p eri o d v ari abl e s (T a bl e 2 ) ar e s u m m ari z e d b el o w. 

T a bl e 2. St u d y P e ri o d V a ri a bl es  

V a ri a bl e O p e r ati o n al d efi niti o n

F oll o w -u p ti me T h e f oll o w -u p p eri o d w ill b e d efi n e d as t h e ti m e fr o m t h e i n d e x d at e t o 
t h e e arli est of  d e at h , e n d of d at a a v ail a bili t y (e g, 2 0 2 2 Q 4) , or l ast 
p ati e nt c o nt a ct d efi n e d as t h e d at e of m ost r e c e nt c o nt a ct i n t h e d at a, 
w hi c h c o ul d b e re c or di n g of vit al i nf or m ati o n, visit, a m e di c ati o n 
a d mi nistr ati o n, or a l a b or at or y t est/r es ult b ei n g r e p ort e d , last a bstr a ct e d 
or al t h er a p y d a t e, or l a st cli ni c all y-r el e v a nt a bstr a ct e d d at e ( e g, f or 
s p e ci m e n c oll e cti o n, pr o c e d ur e) .

O S ( ti me t o d e at h ) Ti m e t o d e at h will b e d efi n e d as t h e ti m e fr o m t h e i niti ati o n of 
e n z al ut a mi d e or a bir at er o n e (i e, i n d e x d at e) t o t h e d at e of d e at h. P ati e nts 
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T a bl e 2. St u d y P e ri o d V a ri a bl es  

V a ri a bl e O p e r ati o n al d efi niti o n

w h o d o n ot di e w ill b e c e ns or e d at t h eir l ast a v ail a bl e f oll o w-u p, w hi c h 
will b e d efi n e d as t h e e arli er of e n d of d at a a v ail a bilit y or l ast p ati e nt 
c o nt a ct .

D at e of d e at h. I n m ost Fl atir o n d eli v er a bl es, d e at h d at a is d eli v er e d w it h
a m o nt h gr a n ul arit y. 
D at e of d e at h is a c o ns e ns us v ari a bl e a cr oss t h e t hr e e d at a s o ur c es ( E H R, 
S o ci al S e c urit y D e at h I n d e x ( S S DI ) a n d o bit u ar y d at a). Fl atir o n 
g e n er at es t h e v ari a bl e a c c or di n g t o t h e f oll o wi n g r ul es a n d hi er ar c h y 
( pr ef er e n c e is b as e d on c o m p ar ati v e a n al ys es wit h t h e N ati o n al D e at h 
I n d e x as t h e g ol d st a n d ar d):
Us e a bstr a ct e d d at es o v er str u ct ur e d d at es w h e n t h e a bstr a ct e d d at e
gr a n ul arit y is at t h e d a y l e v el.
Us e t h e f oll o wi n g r ul es w h e n t h er e ar e m ulti pl e str u ct ur e d d at es of d e at h:
If all t hr e e d at es ar e i n a gr e e m e nt, t h at d at e of d e at h is s el e ct e d
If a n y t w o d at es ar e i n a gr e e m e nt, t h at d at e of d e at h is s el e ct e d
If n o n e of t he d at es ar e i n a gr e e m e nt, t h e n t h e r a n k or d er t o w hi c h t h e 
d at e of d e at h is s el e ct e d is: S S DI  O bit u ar y d at a  E H R

Li n e of t h e r a p y ( L O T) st a rt d at e  T h e i n d e x d at e a n d t h e st art d at e f or t h e first L O T is t h e i niti ati o n of 
e n z al ut a mi d e or a bir at er o n e wit hi n 1 4 d a ys b ef or e or o n or aft er t h e 
m C R P C di a g n osis d at e .

 T h e st art d at e f or t h e s e c o n d a n d l at er L O Ts will b e d efi n e d as t h e 
d at e of t h e first cl ai m f or a s yst e mi c tr e at m e nt f oll o wi n g t h e e n d of 
t h e pr e c e di ng L O T .

L O T r e gi m e n A L O T will i n cl u d e all s yst e mi c tr e at m e nts st art e d wit hi n 2 8 d a ys of t h e 
L O T st art d at e . T his gr o u p of tr e at m e nts st art e d wit hi n 2 8 d a ys of t h e 
st a rt d at e will b e r ef err e d t o as t h e L O T r e gi m e n. As a n ot e, t his st u d y 
will f oll o w Fl atir o n m P C r e gi m e n r ul es a n d will e x cl u d e t h e f oll o wi n g 
fr o m t h e r e gi m e ns: r a di ati o n a n d s ur g er y, lut ei ni zi n g h or m o n e -r el e asi n g 
h or m o n e ( L H R H) a g o nists/ a nt a g o nists , bi c a l uta mi d e, nil ut a mi d e, 
fl ut a mi d e, d e n os u m a b , z ol e dr o ni c a ci d, m e g estr ol, a n d m e g e str ol a c et at e .

L O T e n d d at e G e n er all y t his st u d y will us e t h e Fl atir o n L O T d efi niti o n r ul es f or m P C. 
A L O T will e n d w h e n o n e of t h e f oll o wi n g o c c urs :

 A n e w s yst e mi c tr e at m e nt is st art e d m or e t h a n 2 8 d a ys aft e r t h e L O T 
st art d at e

E x c e pti o n f or r a di u m -2 2 3 2 1

o St arti n g r a di u m -2 2 3 wit hi n 9 0 d a ys of t h e L O T st art d at e d o es 
n ot e n d a L O T

o St arti n g r a di u m -2 2 3 m or e t h a n 9 0 d a ys aft er t h e L O T st art d at e 
d o es e n d a L O T

 A d diti o n of s el e ct b et a e mitt ers ( Str o nti u m -8 9, S a m ari u m -1 5 3, 
R h e ni u m -1 8 8) t o a r e gi m e n d o es n ot a d v a n c e t h e L O T. A d diti o n of 
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T a bl e 2. St u d y P e ri o d V a ri a bl es  

V a ri a bl e O p e r ati o n al d efi niti o n

l ut eti u m 1 7 7 vi pi v oti d e t etr a x et a n t o a r e gi m e n > 2 8 d a ys aft er t h e 
st art of t h e r e gi m e n d o es a d v a n c e t h e L O T .

 W h e n a g a p i n dr u g e pis o d es of m o r e t h a n 9 0 d a ys o c c urs, t h e li n e 
n u m b er is a d v a n c e d .

L O T e n d d at e w ill b e d efi n e d as t h e e arli est of 1) d e at h, 2) l ast p ati e nt 
c o nt a ct , 3) d a y b ef or e t he st art of n e xt L O T, 4 ) e n d of d at a a v ail a bilit y

T r e at m e nt d u r ati o n ( ti me t o 
dis c o nti n u ati o n) 

Tr e at m e nt d ur ati o n of t h e i n d e x tr e at m e nt will b e d efi n e d as t h e ti m e 
fr o m t h e i niti ati o n of e n z al ut a mi d e or a bir at er o n e (i e, i n d e x d at e) t o t h e 
dis c o nti n u ati o n d at e. Dis c o nti n u ati o n will b e d efi n e d as t h e e arli est of 1)
d e at h, 2) a b str a ct e d e n d d at e f or l ast e n z al ut a mi d e or a bir at er o n e dr u g 
e pis o d e t h at st arts wit hi n t h e i n d e x tr e at m e nt L O T (dr u g e pis o d es f or 
a bstr a ct e d or al t h er a pi es fr o m t h e Fl atir o n Dr u g E pis o d e t a bl e) , or 3) d a y 
b ef or e t h e st art of n e xt L O T . P ati e nts w h o d o n o t dis c o nti n u e will b e 
c e ns or e d at t h eir l ast a v ail a bl e f oll o w-u p, w hi c h will b e d efi n e d as t h e 
e arli er of e n d of d at a a v ail a bilit y or l ast p ati e nt c o nt a ct . T h e tr e at m e nt 
d ur ati o n d efi niti o n f oll o ws Fl atir o n’s g ui d a n c e o n “ Str at e gi es f or 
Esti m ati n g R e al -W or l d Ti m e t o Tr e at m e nt Dis c o nti n u at i o n (r wT T D) 
Usi n g A bstr a ct e d Dis c o nti n u ati o n I nf or m ati o n ” a v ail a bl e t hr o u g h 
Fl atir o n K n o wl e d g e C e nt er .

Ti m e t o s u bs e q u e nt t h e r a p y Ti m e t o s u bs e q u e nt t h er a p y will b e d efi n e d as t h e ti m e fr o m t h e i niti ati o n 
of e n z al ut a mi d e o r abir at er o n e (i e, i n d e x d at e) t o t h e st art of n e xt L O T. 
P ati e nts w h o d o n ot st art a n e w L O T will b e c e ns or e d at t h e e arli est of 1) 
d e at h, 2) e n d of d at a a v ail a bilit y or 3) l ast p ati e nt c o nt a ct .

T r e at m e nt s e q u e n c e Tr e at m e nt s e q u e n c es will i n cl u d e i n d e x tr e at m e nt i e, e n z al ut a mi d e or 
a bir a t er o n e, n e xt tr e at m e nt r e gi me n f oll o wi n g t h e i n d e x tr e at m e nt 
(i e, s e c o n d tr e at m e nt), a n d s u bs e q u e nt tr e at m e nt r e gi m e n f oll o wi n g t h e 
s e c o n d tr e at m e nt if a n y (i e, t hir d tr e at m e nt) .

T h e f oll o w i n g a g e nts will b e c o nsi d er e d as s u b s e q u e nt tr e at m e nt r e gi m e n 
p o st e n z al ut a mi d e or a bir at er o n e:
 N H T
 C h e m ot h er a p y
 I m m u n ot h er a p y
 R a di u m -2 2 3
 K et o c o n a z ol e
 Ol a p ari b
 R u c a p ari b
A D T a n d a nti -a n dr o g e n ( bi c al ut a mi d e, fl ut a mi d e, nil ut a mi d e) w ill n ot b e 
c o nsi d er e d as s u bs e q u e nt tr e at m e nt r e gi m e ns p os t en z al ut a mi d e or 
a bir at er o n e
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9. 4. D at a S o u r c es

D e -i d e ntifi e d p ati e nt-l e v el d at a fr o m p ati e nts wit h m P C will b e e x tr a ct e d fr o m t h e Fl atir o n 
H e alt h El e ctr o ni c H e alt h R e c or d d at a b as e. T h e Fl atir o n d at a b as e c o nsists of n ati o n all y  
r e pr es e nt ati v e r e al-w orl d d at a fr om c o m m u nit y pr a cti c es a n d a c a d e mi c m e di c al c e nt ers fr o m 
2 0 1 3 t hr o u g h t h e pr es e nt a n d c o nt ai ns str u ct ur e d a n d u nstr u ct ur e d d at a c ur at e d vi a 
t e c h n ol o g y-e n a bl e d a bstr a cti o n a n d s u p pl e m e nt e d wit h t hir d -p art y  d e at h i nf or m ati o n.

9. 5. St u d y S i z e

T a bl e 3 b e l o w s h o w s s a m pl e si z es n e e d e d t o d et e ct a r a n g e of h a z ar d r ati os ( H R) f or O S 
fr o m 0. 80 t o 0. 90 b et w e e n e n z al ut a mi d e a n d a bir at er o n e wit h 8 0 % p o w er a n d a o n e -si d e d 
al p h a l e v el of 0. 0 2 5, v ar y i n g t h e p er c e nt a g e of d e at hs d uri ng t h e st u d y f oll o w -u p p eri o d 
( 5 0 %, 5 5 % a n d 6 0 %). C al c ul ati o ns ar e b as e d o n t h e m et h o d b y  S c h o e nf el d ( 1 9 8 3).3 1 I n t h e 
p u blis h e d M ar ar et al .2 8 Fl atir o n st u d y , t h er e w er e 2 7 8 5 m C R P C p ati e nts i niti ati n g first -li n e 
tr e at m e nt wit h si n gl e a g e nt e n z al ut a mi d e or a bir at er o n e , a n d a p pr oxi m at el y 2 5 0 0 w er e 
c h e m ot h er a p y -n aï v e . O ur st u d y  will us e m or e r e c e nt d at a a n d h a v e l o n g er f oll o w u p a n d m a y  
h a v e a l ar g er s a m pl e of p ati e nts. If w e h a v e a si mil ar n u m b er of p ati e nts w e e x p e ct t h at w e 
will b e a bl e t o d et e c t at H R ≤ 0. 8 5 wit h 8 0 % p o w er.

T a bl e 3. S a m pl e S i z es t o D et e ct a R a n g e of O S H Rs f o r E n z al ut a mi d e vs 
A bi r at e r o n e wit h 8 0 % P o w e r

1: 1 r ati o of p ati e nts r e c ei vi n g 
e n z al ut a mi d e t o a bi r at e r o n e

2: 3 r ati o of p ati e nts r e c ei vi n g 
e n z al ut a mi d e t o a b i r at e r o n e

H R 5 0 % 
d e at hs

5 5 % 
d e at hs

6 0 % 
d e at hs 

5 0 % 
d e at hs 

5 5 % 
d e at hs 

6 0 % 
d e at hs 

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

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

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

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

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

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

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

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

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

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

0. 9 0 5 6 5 8  5 1 4 4  4 7 1 5  5 8 9 2  5 3 5 6  4 9 1 0 
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9. 6. D at a M a n a g e m e nt 

A cl e a n, p ati e nt -l e v el d at as et will b e g e n er at e d f or us e t hr o u g h o ut t h e st u dy. T his pr o c ess 
will e nt ail b asi c e x pl or at or y  c h e c ks t o e ns ur e d at a i nt e grity;  cl e a ni n g a n d r ef or m atti n g t h e 
r a w d at a as n e e d e d; a n d cr e ati n g v ari a bl es f or all k e y  st u d y m e as ur es, i n cl u di n g p ati e nt 
c h ar a ct eristi cs, tr e at m e nt st art a n d e n d d at es, a n d cl assifi c ati o n of tr e at m e nts a n d m e di c ati o n . 
All d at a will b e st or e d a n d m ai nt ai n e d o n a s e c ur e e n cr y pt e d n o n -cl o u d -b as e d s er v er a n d 
a c c ess e d o v er a s e c ur e i nt er n al pri v at e wi d e ar e a n et w or k. T h e d at a will b e m a d e a c c essi bl e 
o nl y  t o i n di vi d u als w or ki n g o n t h e c urr e nt st u d y. N o att e m pt will b e m a d e t o i d e ntif y 
i n di vi d u al p ati e nts, h os pit als, or p h ysi ci a ns. A n al ys es will b e c o n d u ct e d usi n g S A S 9. 4 ( S A S 
I nstit ut e, C ar y N C).

9. 7. D at a A n al ysis

9. 7. 1. P ri m a r y A n al ysis

T h e pri m ar y  a n alys is, a d dr essi n g t h e pri m ar y o bj e cti v e, will c o m p ar e O S i n p ati e nts wit h 
c h e m ot h er a p y- n ai v e m C R P C i n Fl atir o n i niti ati n g e n z al ut a mi d e vs. a bir at er o n e, a dj usti n g f or 
b as eli n e c o nf o u n d ers usi n g I P T W as d es cri b e d b el o w.

9. 7. 1. 1. S u m m a r y of B as eli n e C h a r a ct e risti cs a n d O S

B as eli n e c h ar a ct eristi cs i n cl u di n g d e m o gr a p hi cs, i ns ur a n c e st at us, r a c e, dis e as e 
c h ar a ct eristi cs, ti m e fr o m first P C di a g n osis t o m C R P C di a g n osis, ti m e fr o m m C R P C 
di a g n o sis t o i n d e x d at e, ti m e fr o m first A D T t o i n d e x d at e, E C O G, b as eli n e l a b v al u es, pri or 
pr ost at e c a n c er tr e at m e nts, a n d c o m or bi diti es will b e c o m p ar e d b et w e e n e n z al ut a mi d e a n d 
a bir at er o n e gr o u ps. 

S u m m ar y  st atisti cs f or b as eli n e c h ar a ct eristi cs will b e r e p ort e d, i n cl u di n g fr e q u e n ci es a n d 
p er c e nt a g es f or c at e g ori c al v ari a bl es, a n d m e a ns, st a n d ar d d e vi ati o ns, a n d m e di a ns f or 
c o nti n u o us v ari a bl es. 

D es cri pti v e a n al ys es of O S will b e d o n e usi n g K M a n al y s es t o d es cri b e t h e pr o b a bilit y of 
s ur vi v al o v er ti m e i n e a c h c o h ort. T h e m e di a n f oll o w- u p ti m e, n u m b er of d e at hs a n d m e di a n 
O S ( a n d 9 5 % CI ) will b e r e p ort e d f or e a c h gr o u p. U n a dj ust e d C o x pr o p orti o n al h a z ar d 
m o d els will al s o b e fit f or d es cri pti v e p ur p os es o nl y .

9. 7. 1. 2. C o m p a r ati v e a n al ysis of O S f o r t h e p ri m a r y o bj e cti v e , a dj usti n g usi n g I P T W

T h e pri m ar y  a n alys is, a d dr essi n g t h e pri m ar y o bj e cti v e, will c o m p ar e O S i n c h e m ot h er a py-
n ai v e m C R P C p ati e nts i niti ati n g e n z al ut a mi d e vs. a bir at er o n e a dj usti n g f or c o nf o u n di n g as 
d es cri b e d b el o w. I P T W will b e us e d t o a dj ust f or diff er e n c es b et w e e n t h e t w o tr e at m e nt 
c o h orts o n t h e pr e -s p e cifi e d c o nf o u n di n g f a ct ors list e d i n A p p e n di x 2 T a bl e 1 . T h es e 
p ot e nti al c o nf o u n di n g f a ct ors w er e b as e d o n p u blis h e d arti cl es r e p orti n g pr o g n ostic f a ct ors 
f or O S. I PT W will b e b a s e d o n pr o p e nsit y s c or es esti m at e d as d es cri b e d b el o w. 
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Pr o p e nsit y s c or e c al c ul ati o n

Pr o p e nsit y  s c or es will b e o bt ai n e d b as e d o n a l o gisti c r e gr essi o n m o d el t h at i n cl u d es 
tr e at m e nt gr o u p ( e n z al ut a mi d e or a bir at er o n e) as t he d e p e n d e nt v ari a bl e, a n d t h e pr e-
s p e cifi e d s et of c o nf o u n d ers list e d i n A p p e n di x 2 T a bl e 1 as i n d e p e n d e nt v ari a bl es. A 
pr o p e nsit y  s c or e, d efi n e d as t h e pr o b a bilit y  of i niti ati n g e n z al ut a mi d e as o p p os e d t o 
a bir at er o n e, c o n diti o n al o n b as eli n e c h ar a ct eristi cs, will b e esti m at e d fr o m t his m o d el f or 
e a c h p ati e nt. T h e distri b uti o n of pr o p e nsit y  s c or es i n t h e t w o tr e at m e nt c o h orts will b e 
c o m p ar e d usi n g d e nsit y pl ots t o e ns ur e a d e q u at e o v erl a p.

I P T W

P ati e nts’ w ei g hts will b e a f u n cti o n of t h e pr o p e nsit y s c or e: w ei g hts f or e n z al ut a mi d e 
p ati e nts will b e 1/( pr o b a bilit y  of i niti ati n g e n z al ut a mi d e), w h er e as w ei g hts f or a bir at er o n e 
p ati e nts will b e 1/( 1- pr o b a bilit y  of i niti ati n g e n z al ut a mi d e). T o a d dr ess t h e p ossi bilit y of 
e xtr e m e w e i g ht v al u es, p ati e nts’ w ei g hts will b e st a bili z e d b y t h e m ar gi n al pr o b a bilit y of 
b ei n g i n t h eir tr e at m e nt gr o u p. 3 2 T h e distri b uti o n of t h e st a bili z e d w ei g ht s will b e e x a mi n e d, 
a n d if n e e d e d, e xtr e m e w ei g hts m a y  b e tr u n c at e d s u c h t h at w ei g hts e x c e e di n g a p artic ul ar 
t hr es h ol d ar e e a c h s et t o t h at t hr es h ol d.3 3

B a l a n c e of t h e b as eli n e c h ar a ct eristi cs b et w e e n e n z al ut a mi d e a n d a bir at er o n e gr o u ps i n t h e 
w ei g ht e d s a m pl e will b e ass ess e d usi n g st a n d ar di z e d diff er e n c es. B as eli n e c h ar a ct eristi cs 
will b e c o nsi d er e d t o b e a d e q u at el y b al a n c e d if t h e a bs ol ut e v al u e of st a n d ar di z e d diff er e n c es 
is l ess t h a n 0. 1. 3 4 If i m b al a n c es r e m ai n, a d diti o n al c o v ari at es m a y b e i n cl u d e d i n t h e 
s u bs e q u e nt IP T W - adj ust e d C o x pr o p orti o n al h a z ar ds r e gr essi o n m o d el.

K a pl a n -M ei er a n al ysis a n d C o x pr o p orti o n al -h az ar d s m o d el

O S will b e c o m p ar e d b et w e e n e n z al ut a mi d e a n d a bir at er o n e -tr e at e d p ati e nts i n t h e w ei g ht e d 
s a m pl e usi n g w ei g ht e d K M a n al y s es. T o c o m p ar e t h e h a z ar d o f d e at h b et w e e n p ati e nts w h o 
i niti at e d e n z al ut a mi d e a n d p ati e nts w h o i niti at e d a bir at er o n e, a w ei g ht e d C o x pr o p orti o n al 
h a z ar ds m o d el wit h a n i n d e p e n d e nt v ari a bl e f or tr e at m e nt gr o u p will b e fitt e d, usi n g a r o b ust 
v ari a n c e esti m at or. H Rs wit h c orr es p o n di n g 9 5 % CI s a n d p -v al u es will b e r e p ort e d.

9. 7. 2. S e c o n d a r y A n al ysis 1

9. 7. 2. 1. C o m p a r ati v e A n al ysis of O S f o r t h e S e c o n d a r y O bj e cti v e 1 , A dj usti n g U si n g 
I P T W

T h e s e c o n d ar y  a n al ysis will f o c us o n t h e s u b gr o u p of p ati e nts w h o r e c ei v e d e n z al ut a mi d e or 
a bir at er o n e wit h o ut s u bs e q u e nt t h er a p y (i e, i n cl u di n g o nly p ati e nts w h o di d n ot s wit c h t o or 
a d d a n ot h er m C R P C tr e at m e nt). P ati e nt c h ar a ct eristi cs a n d O S will b e s u m m ari z e d f or t his 
s u b gr o u p as d o n e i n t h e pri m ar y  a n alys is, d es cri b e d i n S e cti o n 9. 7. 1. 1 . O S b et w e e n t h es e t w o 
gr o u ps will b e c o m p ar e d usi n g a n I P T W - a dj ust e d a n alys is. Pr o p e nsit y  s c or es a n d b al a n c e of 
pr e -s p e cifi e d c o nf o u n d ers i n t his s u b gr o u p of p ati e nts will b e ass ess e d. If s u bst a nti al 
i m b al a n c es e xist, pr op e nsit y  s c or e s m a y b e r e-esti m at e d f or t his s u b gr o u p of p ati e nt s, usi n g 
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t h e s a m e pr e-s p e cifi e d c o nf o u n d ers a n d pr o p e nsity s c or e esti m ati o n m et h o d as d es cri b e d f or 
t h e pri m ar y a n al ysis i n S e cti o n 9. 7. 1. 2 . 

9. 7. 3. S e c o n d a r y A n al ysis 2

9. 7. 3. 1. C o m p a r ati v e A n al ys es of T r e at m e nt D u r ati o n a n d T i m e t o S u bs e q u e nt 
T r e at m e nt T h e r a p y f o r t h e S e c o n d a r y O bj e cti v e 2, A dj usti n g U si n g I P T W

T h e s e c o n d ar y  a n al ysis 2, a d dr essi n g t h e s e c o n d ar y  o bj e cti v e 2, will c o m p ar e tr e at m e nt 
d ur ati o n of t h e i n d e x tr e at m e nt a n d ti m e t o s u bs e q u e nt t h er a py i n p ati e nts wit h 
c h e m ot h er a p y -n ai v e m C R P C i niti ati n g e n z al ut a mi d e vs. a bir at er o n e, a dj usti n g f or b as eli n e 
c o nf o u n d ers usi n g I P T W as d es cri b e d i n S e cti o n 9. 7. 1. 2 .
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9. 8. Q u alit y C o nt r ol

B est pr a cti c e g ui d eli n es will b e f oll o w e d t o e ns ur e pr oj e ct q u alit y, i n cl u di n g str u ct ur e d 

or g a ni z ati o n of pr oj e ct m at eri als ( e g, d at a e xtr a cts, st atisti c al s oft w ar e pr o gr a ms, o ut p ut 

t a bl es) a n d st a n d ar d i nt er n al a u dit pr o c ess. T h e a u dit pr o c ess b ot h c o nfir ms t h e v ali dit y of 

t h e a n alyt i c al a p pr o a c h a n d e ns ur es t h at all pr o gr a ms a n d r es ults ar e a c c ur at e.
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9. 9. Li mit ati o ns of t h e R es e a r c h M et h o ds

T h e a n al y s es c o n d u ct e d as p ar t of t his st u d y  ar e s u bj e ct t o t h e f oll o wi n g li mit ati o ns, w hi c h 
will b e a d dr ess e d i n a n y writ e -u p of t h e st u d y:

 Fl atir o n d at a c oll e cts p ati e nt i nf or m ati o n m ostl y  fr o m c o m m u nit y o n c ol o g y c e nt ers.

 C ert ai n c o v ari at es m a y  h a v e b e e n i n c o m pl et ely c o d e d d u e t o in c o nsist e nt el e ctr o ni c 
h e alt h r e c or d d o c u m e nt ati o n ( e g , c o m or bi diti es), a n d i nf or m ati o n a b o ut s o m e 
v ari a bl es aff e cti n g pr o g n osis a n d o ut c o m es w er e n ot a v ail a bl e i n t h e d at a b as e.

9. 1 0. Ot h e r A s p e cts

N ot a p pli c a bl e .

1 0. P R O T E C TI O N O F H U M A N S U B J E C T S

T his st u d y  i n v ol v es d at a t h at e xist i n a n o n y mi z e d str u ct ur e d f or m at a n d c o nt ai n n o p ati e nt 

p ers o n al i nf or m ati o n. 

1 0. 1. P ati e nt I nf o r m ati o n 

T his st u d y  i n v ol v es d at a t h at e xist i n a n o n ymi z e d str u ct ur e d f or m at a n d c o nt ai n n o p ati e nt 

p ers o n al i nf or m ati o n . 

1 0. 2. P ati e nt C o ns e nt

As t his st u d y  i n v ol v es a n o n ymi z e d str u ct ur e d d at a, w hi c h a c c or di n g t o a p pli c a bl e l e g al 

r e q uir e m e nts d o n ot c o nt ai n d at a s u bj e ct t o pri v a c y l a ws, o bt ai ni n g i nf or m e d c o ns e nt fr o m 

p ati e nts b y  Pfi z er is n ot r e q uir e d.

1 0. 3. I nstit uti o n al R e vi e w B o a r d (I R B)/I n d e p e n d e nt Et hi cs C o m mi tt e e (I E C)

T h e I R B a p pr o v al of t his o bs er v ati o n al st u d y  wit h s e c o n d ar y d at a us e fr o m a n e xisti n g E H R 
d at a b as e is c o v er e d b y I R B a p pr o v al o n Fl atir o n p ar e nt pr ot o c ol. D at a pr o vi d e d b y Fl atir o n 
t o t hir d p arti es w er e d e-i d e ntifi e d a n d pr o visi o ns w er e i n pla c e t o pr e v e nt r e -i d e ntifi c ati o n i n 
or d er t o pr ot e ct p ati e nts’ c o nfi d e nti alit y . T his st u d y is e x e m pt fr o m i nstit uti o n al r e vi e w b o ar d 
a p pr o v al b e c a us e it is r etr os p e cti v e, n o n -i nter v e nti o n al, a n d will us e a n o n y mi z e d d at a 
pr o vi d e d b y  Fl atir o n.

1 0. 4. Et hi c al C o n d u c t of t h e S t u d y

T h e st u d y  will b e c o n d u ct e d i n a c c or d a n c e wit h l e g al a n d r e g ul at or y r e q uir e m e nts, as w ell as 
wit h s ci e ntifi c p ur p os e, v al u e a n d ri g or a n d f oll o w g e n er all y a c c e pt e d r es e ar c h pr a cti c es 
d es cri b e d i n G ui d eli n es f or G o o d P h ar m a c o e pi d e mi ol o g y  Pr ac ti c es ( G P P). P u bli c P oli c y 
C o m mitt e e, I nt er n ati o n al S o ci et y  of P h ar m a c o e pi d e mi ol o g y.  P h ar m a c o e pi d e mi ol o g y a n d 
Dr u g S af et y 2 0 1 6; 2 5: 2 - 1 0. htt ps :// o nli n eli br ar y. wil e y. c o m/ d oi/f ull/ 1 0. 1 0 0 2/ p ds. 3 8 9 1.
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1 1. M A N A G E M E N T A N D R E P O R TI N G O F A D V E R S E E V E N T S/ A D V E R S E 
R E A C TI O N S 

T his st u d y  i n v ol v es d at a t h at e xist as str u ctur e d d at a b y t h e ti m e of st u d y st art . I n t his d at a 
s o ur c e, i n di vi d u al p ati e nt d at a ar e n ot r etri e v e d or v ali d at e d, a n d it is n ot p ossi bl e t o li n k (i e, 
i d e ntif y a p ot e nti al ass o ci ati o n b et w e e n) a p arti c ul ar pro d u ct a n d m e di c al e v e nt f or a n y  
i n di vi d u al. T h us, t h e mi ni m u m crit eri a f or r e p orti n g a n a d v ers e e v e nt ( A E) (i e, i d e ntifi a bl e 
p at i e nt, i d e ntifi a bl e r e p ort er, a s us p e ct pr o d u ct, a n d e v e nt) c a n n ot b e m et.

1 2. P L A N S F O R DI S S E MI N A T I N G A N D C O M M U NI C A TI N G S T U D Y R E S U L T S

B as e d o n t h e a n al ys is r es ults, a st u d y  r e p ort s u m m ari zi n g t h e b a c k gr o u n d, o bj e cti v es, 
m et h o ds, r es ults, a n d c o n cl usi o n of t h e st u d y will b e pr e p ar e d . T h e st u d y  r e p ort m a y b e 
diss e mi n at e d wit hi n Pfi z er b ut is n ot e x p e ct e d t o b e e xt er n all y  c o m m u ni c at e d. In t h e e v e nt of 
a n y  pr o hi biti o n or r estri cti o n i m p os e d ( e g, cli ni c al h ol d) b y a n a p pli c a bl e c o m p et e nt 
a ut h o rit y i n a ny ar e a of t h e w orl d, or if t h e i n v esti g at or is a w ar e of a n y  n e w i nf or m ati o n 
w hi c h mi g ht i nfl u e n c e t h e e v al u ati o n of t h e b e n efits a n d ris ks o f a Pfi z er pr o d u ct, Pfi z er 
s h o ul d b e i nf or m e d i m m e di at el y. U p o n st u d y c o m pl eti o n a n d fi n ali z ati o n of t h e st u d y r e p ort, 
t h e r es ults of t his n o n -i nt er v e nti o n al st u dy will b e s u b mitt e d f or p u bli c ati o n or c o nf er e n c e 
pr es e nt ati o n , p e n di n g o n dis c ussi o n a n d a gr e e m e nt of all p arti es i n v ol v e d i n t h e a n al ys is.
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1 3. R E F E R E N C E S

1.  N ati o n al C a n c er I nstit ut e. S E E R C a n c er St at F a cts: Pr ost at e C a n c er. 2 0 2 2 ; 
htt ps://s e er. c a n c er. g o v/st atf a cts/ ht ml/ pr ost. ht ml . A c c ess e d F e br u ar y  2 1, 2 0 23.

2. N ati o n al C a n c er I nstit ut e. Pr ost at e c a n c er tr e at m e nt: h e alt h pr of essi o n al v ersi o n. 2 0 1 6; 
htt p:// w w w. c a n c er. g o v/t y p es/ pr ost at e/ h p / pr ost at e-tr e at m e nt- p d q. Ac c e s s e d J ul y  2 1, 
2 0 2 1.

3. Kir b y  M, Hirst C, Cr a wf or d E D. C h ar a ct erisi n g t h e c astr ati o n-r esist a nt pr ost at e c a n c er 
p o p ul ati o n: a s y s te m ati c r e vi e w. I nt J Cli n Pr a ct. 2 0 1 1; 6 5( 1 1): 1 1 8 0 - 1 1 9 2.

4.  H e L, F a n g H, C h e n C, et al. M et ast ati c c astr a ti o n-r esist a nt pr ost at e c a n c er: A c a d e mi c 
i nsi g hts a n d p ers p e cti v es t hr o u g h bi bli o m etri c a n al ysis. M e di ci n e ( B alti m or e). 
2 0 2 0; 9 9( 1 5): e 1 9 7 6 0.

5. N ati o n al C o m p r e h e nsi v e C a n c er N et w or k. Pr ost at e C a n c er. . 2 0 2 3; V ersi o n 
1. 2 0 2 3: htt ps:// w w w. n c c n. or g/ pr of essi o n als/ p h ys i ci a n _ gls/ p df/ pr ost at e. pdf . A c c ess e d 
F e br u ar y  2 3, 2 0 2 3.

6. S w e e n e y  CJ, C h e n Y H, C ar d u c ci M, et al. C h e m o h or m o n al T h er a py i n M et ast ati c 
H or m o n e -S e nsiti v e P rost at e C a n c er. N E n gl J M e d. 2 0 1 5; 3 7 3( 8): 7 3 7 -7 4 6.

7. B e er T M, Ar mstr o n g AJ, R at h k o pf D, et al. E n z al ut a mi d e i n m e n wit h c h e m ot h er a p y-
n ai v e m et ast ati c c astr ati o n -r esist a nt pr ost at e c a n c er: e xt e n d e d a n alys is of t h e p h as e 3 
P R E V AI L st u d y. E ur o p e a n ur ol o g y. 2 0 1 7; 7 1( 2): 1 5 1 - 1 5 4.

8.  M or eir a D M, H o w ar d L E, S o ur b e er K N, et al. Pr e di cti n g Ti m e Fr o m M et ast asis t o 
O v er all S ur vi v al i n C astr ati o n - R esist a nt Pr ost at e C a n c er: R es ults Fr o m S E A R C H. Cli n 
G e nit o uri n C a n c er. 2 0 1 7; 1 5( 1): 6 0 -6 6 e 6 2.

9. R y a n CJ, S mit h M R, Fi z a zi K, et al. A b ir at er o n e a c et at e pl us pr e d nis o n e v ers us pl a c e b o 
pl us pr e d nis o n e i n c h e m ot h er a p y -n ai v e m e n wit h m et ast ati c c astr ati o n- r esist a nt pr ost at e 
c a n c er ( C O U -A A -3 0 2): fi n al o v er all s ur vi v al a n al y sis of a r a n d o mis e d, d o u bl e -bli n d, 
pl a c e b o -c o ntr oll e d p h as e 3 st u d y . L a n c et O n c ol. 2 0 1 5; 1 6( 2): 1 5 2 -1 6 0.

1 0. T a n n o c k I F, d e Wit R, B err y  W R, et al. D o c et a x el pl us pr e d nis o n e or mit o x a ntr o n e pl us 
pr e d nis o n e f or a d v a n c e d pr ost at e c a n c er. N E n gl J M e d. 2 0 0 4; 3 5 1( 1 5): 1 5 0 2 - 1 5 1 2.

1 1. d e B o n o J S, L o g ot h etis CJ, M oli n a A, et al. A bir at er o n e a n d i n cr e as e d s ur vi v al i n 
m et ast ati c pr ost at e c a n c er. N E n gl J M e d. 2 0 1 1; 3 6 4( 2 1): 1 9 9 5 - 2 0 0 5.

1 2. R y a n CJ, S mit h M R, d e B o n o J S, et al. A bir at er o n e i n m et ast ati c pr ost at e c a n c er 
wit h o ut pr e vi o us c h e m ot h er a p y. N E n gl J M e d. 2 0 1 3; 3 6 8( 2): 1 3 8 - 1 4 8.
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 3 4 of 4 7

1 3. S c h er HI, Fi z a zi K, S a a d F, et al. I n cr e as e d s ur vi v al wit h e n z al ut a mi d e i n pr ost at e 
c a n c er aft er c h e m ot h er a p y. N E n gl J M e d. 2 0 1 2; 3 6 7( 1 3): 1 1 8 7 - 1 1 9 7.

1 4. O u d ar d S, Fi z a zi K, S e n g el ø v L, et al. C a b a zit a x el v ers us d o c et a x el a s first -li n e t h er a py 
f or p ati e nts wit h m et ast ati c c astr ati o n-r esist a nt pr ost at e c a n c er: a r a n d o mi z e d p h as e III 
tri al— FI R S T A N A. J o ur n al of Cli ni c al O n c ol o g y. 2 0 1 7; 3 5( 2 8): 3 1 8 9 - 3 1 9 7.

1 5. K a nt of f P W, Hi g a n o C S, S h or e N D, et al. Si p ul e u c el-T i m m u n ot h er a p y f or c astrati o n -
r esist a nt pr ost at e c a n c er. N E n gl J M e d. 2 0 1 0; 3 6 3( 5 ): 4 1 1- 4 2 2.

1 6. P ar k er C, Nilss o n S, H ei nri c h D, et al. Al p h a e mitt er r a di u m -2 2 3 a n d s ur vi v al i n 
m et ast ati c pr ost at e c a n c er. N e w E n gl a n d J o ur n al of M e di ci n e. 2 0 1 3; 3 6 9( 3): 2 1 3 -2 2 3.

1 7. d e B o n o J, M at e o J, Fi z a z i K, et al. Ol a p ari b f or m et ast ati c c astr ati o n-r esist a nt p r ost at e 
c a n c er. N E n gl J M e d. 2 0 2 0; 3 8 2( 2 2): 2 0 9 1 - 2 1 0 2.

1 8. A bi d a W, P at n ai k A, C a m p b ell D, et al. R u c a p ari b i n m e n wit h m et ast ati c c a str ati o n-
r esist a nt pr ost at e c a n c er h ar b ori n g a B R C A 1 or B R C A 2 g e n e alter ati o n. J o ur n al of 
Cli ni c al O n c ol o g y. 2 0 2 0; 3 8( 3 2): 3 7 6 3.

1 9. Ast ell as P h ar m a U S. X T A N DI [ p a c k a g e i ns ert]. 2 0 1 2; 
htt ps:// w w w. ast ell as. us/ d o cs/ us/ 1 2 A 0 0 5 -E N Z -W PI. p df . A c c ess e d J ul y 2 1, 2 0 2 1.

2 0. J anss e n Gl o b al S er vi c es L L C. Z Y TI G A [ p a c k a g e i ns ert]. 2 0 1 1; 
htt ps:// w w w. j a nss e nl a b els. c o m/ p a c k a g e-i ns ert/ pr o d u ct-m o n o gr a p h/ pr es cr ibi n g -
i nf or m ati o n/ Z Y TI G A-pi. p df . A c c ess e d J ul y 2 1, 2 0 2 1.

2 1. G e or g e DJ, S art or O, Mill er K, et al. Tr e at m e nt P att er ns a n d O ut c o m es i n P ati e nts Wit h 
M et ast ati c C astr ati o n -r esist a nt Pr ost at e C a n c er i n a R eal -w orl d Cli ni c al Pr a cti c e S etti n g 
i n t h e U nit e d St at es. C li n G e nit o uri n C a n c er. 2 0 2 0; 1 8( 4): 2 8 4 - 2 9 4.

2 2. I z u mi K, S hi m a T, Mit a K, et al. E n z al ut a mi d e V ers us A bir at er o n e pl us Pr e d nis ol o n e 
B e f or e C h e m ot h er a p y f or C astr ati o n-r esist a nt Pr ost at e C a n c er: A M ulti c e nt er 
R a n d o mi z e d C o ntr oll e d Tri al . E ur Ur ol O p e n S ci. 2 0 2 2 Ma y  1 9; 4 1: 1 6- 2 3.

2 3. T er n o v et al. E A U 2 0 2 1: F ati g u e, Q u alit y -of -Lif e a n d M et a b oli c C h a n g es i n M e n 
Tr e at e d Wit h E n z al ut a mi d e V ers us A bir at er o n e Pl us Pr e d nis o n e ( H E A T): A 
R a n d o mi z e d Tri al. 2 0 2 1; htt ps:// w w w. ur ot o d a y . c o m/ c o nf er e n c e-hi g hli g hts/ e a u -
2 0 2 1/ e a u - 2 0 2 1- prost at e -c a n c er/ 1 3 0 7 5 4 -e a u - 2 0 2 1-f ati g u e-q u alit y -of -lif e-a n d -m et a b oli c -
c h a n g es -i n-m e n -tr e at e d-wit h -e n z al ut a mi d e -v ers us -a bir at er o n e -pl us -pr e d nis o n e -h e at - a-
r a n d o mi z e d-tri al. ht ml. A c c ess e d A u g ust, 2 0 2 1.

2 4. K h al af DJ, A n n al a M, T a a vits ai n e n S, et al. O pti m al s e q u e n c i n g of e n z al ut a mi d e a n d 
a bir at er o n e a c et at e pl us pr e d nis o n e i n m et ast ati c c astr ati o n -r esist a nt pr ost at e c a n c er: a 
m ulti c e ntr e, r a n d o mis e d, o p e n -l a b el, p h as e 2, cr oss o v er tri al. L a n c et O n c ol . 
2 0 1 9; 2 0( 1 2): 1 7 3 0 - 1 7 3 9.
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0 1 -J u n - 2 0 2 2
P a g e 3 5 of 4 7

2 5. S c ailt e u x L -M, C a m pill o -Gi m e n e z B, K er br a t S, et al. O v er all S ur vi v al A m o n g 
C h e m ot h er a p y- N ai v e P ati e nts Wit h C astr ati o n -R esist a nt Pr ost at e C a n c er U n d er 
A bir at er o n e V ers us E n z al ut a mi d e: A Dir e ct C o m p aris o n B as e d o n a 2 0 1 4 – 2 0 1 8 Fr e n c h 
P o p ul ati o n St u d y  (t h e S P E A R C o h ort). A m J E pi d e mi ol. 2 0 2 1; 1 9 0( 3) : 4 1 3- 4 2 2.

2 6. S c h o e n M W, C ars o n K R, L u o S, et al. S ur vi v al of v et er a ns tr e at e d wit h e n z al ut a mi d e 
a n d a bir at er o n e i n a d v a n c e d pr ost at e c a n c er. I n: W olt ers Kl u w er H e alt h; 2 0 2 1.

2 7. T a g a w a S T, R a m as w a m y K, H u a n g A, et al. S ur vi v al o ut c o m es i n p ati e nts wit h 
c h e m ot h er a p y- n ai v e m et ast ati c c astr ati o n -r esist a nt pr ost at e c a n c er tr e at e d wit h 
e n z al ut a mi d e or a bir at er o n e a c et at e. Pr ost at e C a n c er Pr ost a ti c Dis. 2 0 2 1.

2 8. M ar ar M, L o n g Q, M a mt a ni R, N ar a y a n V, V a pi w al a N, P ari k h R B. O ut c o m es A m o n g 
Afri c a n A m eri c a n a n d N o n -His p a ni c W hit e M e n Wit h M et ast ati c C astr ati o n- R esist a nt 
Pr ost at e C a n c er Wit h First -Li n e A bir at er o n e. J A M A n et w or k o p e n. 
2 0 2 2; 5( 1): e 2 1 4 2 0 9 3 -e 2 1 4 2 0 9 3.

2 9. Li n Y, H u a n g Y, Li u C. Tr e at m e nt -E m er g e nt C o -M or bi d iti es a n d S ur vi v al i n P ati e nts 
Wit h M et ast ati c C astr ati o n -R esist a n t Pr ost at e C a n c er R e c ei vi n g A bir at er o n e or 
E n z al ut a mi d e. Fr o nt P h ar m a c ol. 2 0 2 1 M a y  1 8; 1 2: 6 6 9 2 3 6.

3 0. Li P Y, L u Y H, C h e n C Y. C o m p ar ati v e Eff e cti v e n ess of A bir at er o n e a n d E n z al ut a mi d e 
i n P ati e nts Wit h M et ast ati c C astr ati o n -R esist a nt Pr ost at e C a n c er i n T ai w a n . Fr o nt 
O n c ol. 2 0 2 2 M ar 7; 1 2: 8 2 2 3 7 5.

3 1. S c h o e nf el d D A. S a m pl e -Si z e F or m ul a f or t h e Pr o p orti o n al- H a z ar ds R e gr essi o n M o d el . 
Bi o m etri cs . 1 9 8 3; 3 9( 2 ):4 9 9- 5 0 3.

3 2. R o bi ns J M, H er n a n M A, Br u m b a c k B. M ar gi n al str u ct ur al m o d els a n d c a us al i nf er e n c e 
i n e pi d e mi ol o g y. E pi d e mi ol o g y. 2 0 0 0; 1 1( 5): 5 5 0 - 5 6 0.

3 3. C ol e S R, H er n a n M A. C o nstr u cti n g i n v ers e pr o b a bilit y  w ei g hts f or m ar gi n al str u ct ur al 
m o d els. A m J E pi d e mi ol. 2 0 0 8; 1 6 8( 6): 6 5 6 - 6 6 4.

3 4. A usti n P C. A n I ntr o d u cti o n t o Pr o p e n sit y S c or e M et h o ds f or R e d u ci n g t h e Eff e cts of 
C o nf o u n di n g i n O bs e rv ati o n al St u di es. M ulti v ari at e B e h a v R es. 2 0 1 1; 4 6( 3): 3 9 9 - 4 2 4.
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1 4. LI S T O F T A B L E S 

T a bl e 1. B as eli n e D e m o gr a p hi c a n d Cli ni c al C h ar a ct eristi c V v ari a bl es ................1 9

T a bl e 2. St u d y  P eri o d V ari a bl es ............................................................................. 2 3

T a bl e 3. S a m pl e Si z es t o D et e ct a R a n g e of O S H Rs f or E n z al ut a mi d e vs 
A bir at er o n e wit h 8 0 % P o w er .................................................................... 2 6

1 5. LI S T O F FI G U R E S

Fi g ur e 1. St u d y  D esi g n............................................................................................. 1 6

A N N E X 1. LI S T O F S T A N D -A L O N E D O C U M E N T S

N u m b e r D o c u m e nt r ef e r e n c e 
n u m b e r

D at e Titl e

1 S e cti o n 4 1 2 J u n e 2 0 2 3 A bstr a ct

A N N E X 2. E N C E P P C H E C K LI S T F O R S T U D Y P R O T O C O L S

N ot a p pli c a bl e.
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A N N E X 3 . A D DI TI O N A L I N F O R M A TI O N

A p p e n di x 1.

A p p e n di x 1 T a bl e 1. A d mi nist r ati v e c o d es f o r r el e v a nt t r e at m e nts

H o r m o n al t h e r a p y G PI H C P C S/ C P T I C D

A D T

Or c hi e ct o m y C P T
5 4 5 2 0, 5 4 5 2 2, 5 4 5 3 0, 5 4 5 3 5, 
5 4 6 9 0

I C D- 9-C M

V 4 5. 7 7

I C D- 1 0-C M

Z 9 0. 7 9

I C D- 9-P C S

6 2 3, 6 2 4 1, 6 2 4 2

I C D- 1 0-P C S

0 V 5 9 0 Z Z, 
0 V 5 9 3 Z Z, 
0 V 5 9 4 Z Z, 
0 V 5 B 0 Z Z, 
0 V 5 B 3 Z Z, 
0 V 5 B 4 Z Z, 
0 V 5 C 0 Z Z, 
0 V 5 C 3 Z Z, 
0 V 5 C 4 Z Z, 
0 V T 9 0 Z Z, 
0 V T 9 4 Z Z, 
0 V T B 0 Z Z, 
0 V T B 4 Z Z, 
0 V T C 0 Z Z, 
0 V T C 4 Z Z

      L H R H a g o nists/ a nt a g o nists

D e g ar eli x 2 1 4 0 5 5 2 5
1 0

J 91 5 5

G os er eli n 2 1 4 0 5 0 0 5 J 92 0 2

Histr eli n 2 1 4 0 5 0 0 7
1 0

J 16 7 5, J 9 2 2 5, J 9 2 2 6, S 0 1 3 3

L e u pr oli d e 2 1 4 0 5 0 1 0 J 19 5 0, J 9 2 1 7, J 9 2 1 8, J 9 2 1 9, 
Q 0 0 5 7

Tri p t or eli n 2 1 4 0 5 0 5 0 J 33 1 5

N H T

A p al ut a mi d e 2 1 4 0 2 4 1 0
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E n z al ut a mi d e
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V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3
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0 1 -J u n - 2 0 2 2
P a g e 3 8 of 4 7

A p p e n di x 1 T a bl e 1. A d mi nist r ati v e c o d es f o r r el e v a nt t r e at m e nts

0 0

A bir at er o n e 2 1 4 0 6 0 1 0
2 0

D ar ol ut a mi d e 2 1 4 0 2 4 2 5
0 0

E n z al ut a mi d e 2 1 4 0 2 4 3 0
0 0

Fi rst g e n e r ati o n a nti -
a n d r o g e ns

Bi c al ut a mi d e 2 1 4 0 2 4 2 0
0 0

Fl ut a mi d e 2 1 4 0 2 4 4 0
0 0

Nil ut a mi d e 2 1 4 0 2 4 6 0
0 0

C h e m ot h e r a p y G PI H C P C S I C D

T a x a n e C h e m ot h e r a p y

C a b a zit a x el 2 1 5 0 0 0 0 3
0 0

C 9 2 7 6, J 9 0 4 3

D o c et a x el 2 1 5 0 0 0 0 5
0 0

J 91 7 0, J 9 1 7 1

Ot h e r C h e m ot h e r a p y

C ar b o pl ati n 2 1 1 0 0 0 1 5
0 0

J 90 4 5

Cis pl ati n 2 1 1 0 0 0 2 0
0 0

J 90 6 0, J 9 0 6 2

O x ali pl ati n 2 1 1 0 0 0 2 8
0 0

J 92 6 3

Mit o x a ntr o n e 2 1 2 0 0 0 5 5
0 0

J 92 9 3

I m m u n ot h e r a p y G PI H C P C S I C D

Si p ul e u c el - T 2 1 6 5 1 0 7 0
0 0

Q 2 0 4 3, C 9 2 7 3

P e m br oli z u m a b 2 1 3 5 7 9 5 3
0 0

J 92 7 1, C 9 0 2 7

R a di u m G PI H C P C S I C D

R a di u m - 2 2 3 2 1 6 0 0 0 5 5
0 0

A 9 6 0 6

R a di ati o n t h e r a p y G PI H C P C S I C D

Br a c h yt h er a p y 0 3 9 4 T - 0 3 9 5 T
C P T: 7 7 7 6 1- 7 7 7 6 3, 7 7 7 6 7 -
7 7 7 6 8, 7 7 7 7 0 -7 7 7 7 2, 7 7 7 7 8, 
7 7 7 8 9, 7 7 7 5 0, 7 7 7 9 0
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A p p e n di x 1 T a bl e 1. A d mi nist r ati v e c o d es f o r r el e v a nt t r e at m e nts

C o n v e nti o n al e xt er n al 
b e a m r a di ati o n tr e at m e nt 
d eli v er y

G 6 0 0 3 -G 6 0 1 4
C P T: 7 7 4 0 1- 7 7 4 1 6, 

I nt e nsit y m o d ul at e d 
r a di ati o n t h er a p y

G 6 0 1 5 -G 6 0 1 6 
C P T: 7 7 3 8 5- 7 7 3 8 6

Pr ot o n b e a m t h er a p y C P T: 7 7 5 2 0- 7 7 5 2 5

St er e ot a cti c b o d y r a di ati o n 
t h er a p y

C P T: 7 7 3 7 3

B o n e t a r g eti n g a g e nts G PI H C P C S I C D

D e n os u m a b 3 0 0 4 4 5 3 0
0 0

J 08 9 7, C 9 2 7 2

I b a n dr o n at e 3 0 0 4 2 0 4 8
1 0

J 17 4 0, C 9 2 2 9  

Z ol e dr o ni c a ci d 3 0 0 4 2 0 9 0
0 0

J 34 8 9, Q 2 0 5 1, J 3 4 8 7 , J 3 4 8 8, 
Q 4 0 9 5

I C D- 9-P C S
V 5 8. 6 8
I C D- 1 0-P C S
Z 7 9. 8 3

P a mi dr o n at e dis o di u m 3 0 0 4 2 0 6 0
1 0

J 24 3 0

S u r g e r y G PI H C P C S/ C P T I C D

Pr ost at e c t o m y 5 5 8 3 1, 5 5 8 4 0, 5 5 8 4 2, 5 5 8 4 5, 
5 5 8 6 6

I C D- 9-P C S
6 0 2 1, 6 0 2 9, 6 0 3, 
6 0 4, 6 0 5, 6 0 6 1, 
6 0 6 2, 6 0 6 9
I C D- 1 0-P C S
0 V T 0 0 Z Z, 
0 V T 0 4 Z Z, 
0 V T 0 7 Z Z, 
0 V T 0 8 Z Z, 
0 V B 0 0 Z Z, 
0 V B 0 3 Z Z, 
0 V B 0 4 Z Z, 
0 V B 0 7 Z Z, 
0 V B 0 8 Z Z, 
0 V 5 0 0 Z Z, 
0 V 5 0 3 Z Z, 
0 V 5 0 4 Z Z, 
0 V 5 0 7 Z Z, 
0 V 5 0 8 Z Z

F r a ct u r e a n d s k el et al -r e l at e d 
e v e nts 1

G PI H C P C S I C D

B o n e s ur g er y 2 7 1 8 7, 2 7 2 3 5, 2 7 2 3 6, 2 7 2 4 4, 
2 7 2 4 5, 2 7 2 4 8, 2 7 2 6 9, 2 7 4 9 5, 
2 7 5 0 6, 2 7 5 0 7, 2 7 5 0 9, 2 7 5 1 1, 
2 7 5 1 3, 2 7 5 1 4, 2 3 6 1 5, 2 3 6 1 6, 

I C D- 9-P C S : 
7 8 1 5, 7 8 4 5, 7 8 5 5, 
7 9 1 5, 7 9 2 5, 7 9 3 5, 
7 9 9 5, 7 8 1 2, 7 8 4 2, 
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 4 0 of 4 7

A p p e n di x 1 T a bl e 1. A d mi nist r ati v e c o d es f o r r el e v a nt t r e at m e nts

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

7 8 5 2, 7 9 1 1, 7 9 2 1, 
7 9 3 1, 7 9 9 1, 7 8 1 3, 
7 8 4 3, 7 8 5 3, 7 9 1 2, 
7 9 2 2, 7 9 3 2, 7 9 9 2, 
7 8 1 7, 7 8 4 7, 7 8 5 7, 
7 9 1 6, 7 9 2 6, 7 9 3 6, 
7 9 9 6, 0 3 5 3, 8 1 0 2, 
8 1 0 3, 8 1 0 4, 8 1 0 5, 
8 1 0 6, 8 1 0 7, 8 1 0 8,
7 8 1 0, 7 8 1 1, 7 8 1 6, 
7 8 1 9, 7 8 4 0, 7 8 4 1, 
7 8 4 6, 7 8 4 9, 7 8 5 0, 
7 8 5 1, 7 8 5 6, 7 8 5 9, 
7 9 1 0, 7 9 1 9, 7 9 2 0, 
7 9 2 9, 7 9 3 0, 7 9 3 9, 
7 9 9 0, a n d 7 9 9 9

B o n e p alli ati v e 
r a di ot h er a p y

A 9 6 0 0, A 9 6 0 4, A 9 6 0 5, C 9 4 0 1, 
J 30 0 5, 7 7 4 0 1, 7 7 4 0 2, 7 7 4 0 3, 
7 7 4 0 4, 7 7 4 0 6, 7 7 4 0 7, 7 7 4 0 8, 
7 7 4 0 9, 7 7 4 1 1, 7 7 4 1 2, 7 7 4 1 3, 
7 7 4 1 4, 7 7 4 1 6, 7 7 4 1 8, 7 9 0 0 5, 
7 9 1 0 1, 7 9 2 0 0, 7 9 3 0 0, 7 9 4 0 0, 
7 9 4 0 3, 7 9 4 4 0, 7 9 4 4 5, 7 9 9 9 9

I C D- 1 0-P C S : 
D P 0 0 0 Z Z ‑ D P 0 C 6
Z Z

I C D- 9-C M : 
9 2 2 3, 9 2 2 4, 9 2 2 9

P at h ol o gi c fr a ct ur e I C D- 9-C M : 
7 3 3. 1
I C D- 1 0-C M : 
M 8 4. 5

S pi n al c or d c o m pr essi o n 6 3 0 5 0, 6 3 0 5 1, 2 2 5 5 1, 2 2 5 5 2, 
6 3 0 6 4, 6 3 0 6 6, 6 1 3 4 3, s 2 3 4 8, 
6 3 0 7 5- 8, s 2 3 5 0, s 2 3 5 1, 6 3 1 9 5, 
6 3 1 9 7, 6 3 1 9 9, 6 3 0 0 1, 6 3 0 0 3, 
6 3 0 0 5, 6 3 0 1 1, 6 3 0 1 5, 6 3 0 1 6, 
6 3 0 1 7, 6 3 1 7 0, 6 3 0 1 2, 6 3 0 4 5, 
6 3 0 4 6, 6 3 0 4 7, 6 3 0 4 8, 6 3 0 4 0, 
6 3 0 4 2, 6 3 0 4 3, 6 3 0 4 4, 6 3 0 2 0, 
6 3 0 3 0, 6 3 0 3 5, 2 2 2 2 4, 2 2 2 2 2, 
2 2 2 1 4, 2 2 2 1 2, 2 2 2 0 7, 2 2 2 0 6, 
0 2 7 4t, 0 2 7 5t, c 9 7 2 9, 0 2 0 2t, 
2 2 8 6 5, 0 1 6 4t, 0 0 9 4t, 0 0 9 7t, 
6 3 0 5 7, 6 3 0 5 6, 6 3 0 5 5, 6 3 0 8 1, 

I C D- 9-C M : 
3 3 6. 3, 3 3 6. 8, 
3 3 6. 9
I C D- 1 0-C M : 
G 5 5, G 9 5. 2, 
G 9 9. 2
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 4 1 of 4 7

A p p e n di x 1 T a bl e 1. A d mi nist r ati v e c o d es f o r r el e v a nt t r e at m e nts

6 3 0 8 2, 6 3 0 8 7, 6 3 0 8 8, 6 3 1 0 1, 
6 3 1 0 2, 6 3 1 0 3, 6 3 0 9 0, 6 3 0 9 1, 
6 3 0 8 6, 6 3 0 8 5

Ot h e r p r ost at e c a n c e r d r u gs G PI H C P C S I C D

K et o c o n a z ol e 1 1 4 0 4 0 4 0
0 0
9 6 3 0 1 0 6 4
0 0

Ol a p ari b 2 1 5 3 5 5 6 0

R u c a p ari b 2 1 5 3 5 5 7 0
2 0

Ot h e r b as e li n e p e ri o d 
m e di c ati o ns

G PI H C P C S I C D

C orti c ost er oi ds 2 2, 8 9 1 0, 
8 9 1 5

P ai n m e di c ati o ns ( a n al g esi cs)

N o n -n ar c oti cs 6 4

O pi oi ds 6 5

A nti- i nfl a m m at or y 
m e di c ati o ns

6 6

A b b r e vi ati o ns: C M: Cli ni c al M o difi c ati o n; C P T, C urr e nt Pr o c e d ur al T er mi n ol o g y; G PI: G e n eri c Pr o d u ct 
I d e ntifi er; H C P C S: H e alt h c ar e C o m m o n Pr o c e d ur e C o di n g S yst e m; I C D: I nt er n ati o n al Cl assifi c ati o n of 
Dis e as es; L H R H: L ut ei ni zi n g H or m o n e -R el e asi n g H or m o n e; P C S: Pr o c e d ur es
N ot e:

[1] S o ur c e: Al y A, O n u k w u g h a E, W o o ds C, et al. M e as ur e m e nt of s k el et al r el at e d e v e nts i n S E E R -M e di c ar e: a 
c o m p aris o n of cl ai ms -b as e d m et h o ds. B M C M e d R es M et h o d ol. 2 0 1 5; 1 5: 6 5. P u blis h e d 2 0 1 5 A u g 1 9. 
d oi: 1 0. 1 1 8 6/s 1 2 8 7 4 -0 1 5 -0 0 4 7 -5
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 4 2 of 4 7

A p p e n di x 1 T a bl e 2. A d mi nist r ati v e c o d es f o r sit e of m et ast ati c dis e as e

Sit e o f m et ast ati c dis e as e I C D- 9-C M I C D- 1 0-C M 

L y m p h N o d e 1 9 6 0- 1 9 6 3, 1 9 6 5, 1 9 6 6, 
1 9 6 8, 1 9 6 9

C 7 7 0 -C 7 7 5, C 7 7 8, C 7 7 9, C 7 B 0 1

Vis c e r al

R es pir at or y Or g a ns 1 9 7 0- 1 9 7 3 C 7 8 0 0 -C 7 8 0 2, C 7 8 1, C 7 8 2, C 7 8 3 0, 
C 7 8 3 9

Di g esti v e Or g a ns

Li v er 1 9 7 7 C 7 8 7 , C 7 B 0 2

Ot h er di g esti v e 
or g a ns

1 9 7 4- 1 9 7 6, 1 9 7 8 C 7 8 4 -C 7 8 6 , C 7 8 8 0, C 7 8 8 9, C 7 B 0 4

B o n e 1 9 8 5 C 7 9 5 1, C 7 9 5 2, C 7 B 0 3

Ot h e r S p e cifi e d Sit es 1 9 8 0- 1 9 8 4, 1 9 8 6- 1 9 8 7, 
1 9 8 8 1, 1 9 8 8 2, 1 9 8 8 9

C 7 9 0 0 -C 7 9 0 2, C 7 9 1 0, C 7 9 1 1, C 7 9 1 9, 
C 7 9 2, C 7 9 3 1, C 7 9 3 2, C 7 9 4 0, C 7 9 4 9, 
C 7 9 6 0 -C 7 9 6 2, C 7 9 7 0 -C 7 9 7 2, C 7 9 8 1, 
C 7 9 8 2, C 7 9 8 9, C 7 B 0 3, C 7 B 0 9, C 7 B 1, 
C 7 B 8

Wit h o ut S p e cifi c ati o n of 
Sit e

1 9 9 0, 1 9 9 1 C 7 9 9, C 7 B 0 9, C 7 B 0 0

A b b r e vi ati o ns: I C D- 9-C M, I nt er n ati o n al Cl assifi c ati o n of Dis e as es, Ni nt h R e visi o n, Cli ni c al M o difi c ati o n; 
I C D-1 0 -C M, I nt er n ati o n al Cl assifi c ati o n of Dis e as es , T e nt h R e visi o n, Cli ni c al M o difi c ati o n.

A p p e n di x 1 T a bl e 3. A d mi nist r ati v e c o d es f o r c o m o r bi diti es

C o n diti o ns a n d c o m o r bi diti es I C D- 9-C M I C D- 1 0-C M 

N CI c o m o r bi dit y i n d e x 1

C er e br o v as c ul ar dis e as e 3 6 2. 3 4, 4 3 0 – 4 3 8 G 4 5, G 4 6 , H 3 4. 0, I 6 0 – I 6 9

C hr o ni c p ul m o n ar y dis e as e 4 1 6. 8, 4 1 6. 9, 4 9 0 – 5 0 5, 
5 0 6. 4, 5 0 8. 1, 5 0 8. 8

I 2 7. 8, I 2 7. 9, J 4 0– J 4 7, J 6 0 –
J 67, J 6 8. 4, J 7 0. 1, J 7 0. 3

C o n g esti v e h e art f ail ur e 3 9 8. 9 1, 4 0 2. 0 1, 4 0 2. 1 1, 
4 0 2. 9 1, 4 0 4. 0 1, 4 0 4. 0 3, 
4 0 4. 1 1, 4 0 4. 1 3, 4 0 4. 9 1, 
4 0 4. 9 3, 4 2 5. 4 – 4 2 5. 9 , 4 2 8

I 0 9. 9, I 1 1. 0, I 1 3. 0, I 1 3. 2, 
I 2 5. 5, I 4 2. 0, I 4 2. 5– I 4 2. 9, 
I 4 3, I 5 0, P 2 9. 0

D e m e nti a 2 9 0, 2 9 4. 1, 3 3 1. 2 F 0 0 – F 0 3, F 0 5. 1, G 3 0, 
G 3 1. 1

Di a b et es wit h c hr o ni c c o m pli c ati o n 2 5 0. 4 – 2 5 0. 7 E 1 0. 2 – E 1 0. 5, E 1 0. 7, E 1 1. 2 –
E 1 1. 5, E 1 1. 7, E 1 2. 2 – E 1 2. 5, 
E 1 2. 7, E 1 3. 2 – E 1 3. 5, E 1 3 .7, 
E 1 4. 2 – E 1 4. 5, E 1 4. 7
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 4 3 of 4 7

A p p e n di x 1 T a bl e 3. A d mi nist r ati v e c o d es f o r c o m o r bi diti es

C o n diti o ns a n d c o m o r bi diti es I C D- 9-C M I C D- 1 0-C M 

Di a b et es wit h o ut c hr o ni c 
c o m pli c ati o n

2 5 0. 0 – 2 5 0. 3, 2 5 0. 8, 2 5 0. 9 E 1 0. 0, E 1 0. 1, E 1 0. 6, E 1 0. 8, 
E 1 0. 9, E 1 1. 0, E 1 1. 1, E 1 1. 6, 
E 1 1. 8, E 1 1. 9, E 1 2. 0, E 1 2. 1, 
E 1 2. 6, E 1 2. 8, E 1 2. 9, E 1 3. 0, 
E 1 3. 1, E 1 3. 6, E 1 3. 8, E 1 3. 9, 
E 1 4. 0, E 1 4. 1, E 1 4. 6, E 1 4. 8, 
E 1 4. 9

H e mi pl e gi a or p ar a pl e gi a 3 3 4. 1, 3 4 2, 3 4 3, 3 4 4. 0 –
3 4 4. 6, 3 4 4. 9

G 0 4. 1, G 1 1. 4, G 8 0. 1, 
G 8 0. 2, G 8 1, G 8 2, G 8 3. 0 –
G 8 3. 4, G 8 3. 9

Mil d li v er dis e as e 0 7 0. 2 2, 0 7 0. 2 3, 0 7 0. 3 2, 
0 7 0. 3 3, 0 7 0. 4 4, 0 7 0. 5 4, 
0 7 0. 6, 0 7 0. 9, 5 7 0, 5 7 1, 
5 7 3. 3, 5 7 3. 4, 5 7 3. 8, 5 7 3. 9, 
V 4 2. 7

B 1 8, K 7 0. 0 – K 7 0. 3, K 7 0. 9, 
K 7 1. 3 – K 7 1. 5, K 7 1. 7, K 7 3, 
K 7 4, K 7 6. 0, K 7 6. 2 – K 7 6. 4, 
K 7 6. 8, K 7 6. 9, Z 9 4. 4

M o d er at e or s e v er e li v er dis e as e 4 5 6. 0 – 4 5 6. 2, 5 7 2. 2 – 5 7 2. 8 I 8 5. 0, I 8 5. 9, I 8 6. 4, I 9 8. 2, 
K 7 0. 4, K 7 1. 1, K 7 2. 1, 
K 7 2. 9, K 7 6. 5, K 7 6. 6, K 7 6. 7

P eri p h er al v as c ul ar dis e as e 0 9 3 . 0, 4 3 7. 3, 4 4 0, 4 4 1, 
4 4 3. 1 – 4 4 3. 9, 4 4 7. 1, 5 5 7. 1, 
5 5 7. 9, V 4 3. 4

I 7 0, I 7 1, I 7 3. 1, I 7 3. 8, I 7 3. 9, 
I 7 7. 1, I 7 9. 0, I 7 9. 2, K 5 5. 1, 
K 5 5. 8, K 5 5. 9, Z 9 5. 8, Z 9 5. 9

R e n al dis e as e 4 0 3. 0 1, 4 0 3. 1 1, 4 0 3. 9 1, 
4 0 4. 0 2, 4 0 4. 0 3, 4 0 4. 1 2, 
4 0 4. 1 3, 4 0 4. 9 2, 4 0 4. 9 3, 5 8 2, 
5 8 3. 0 – 5 8 3. 7, 5 8 5 , 5 8 6, 
5 8 8. 0, V 4 2. 0, V 4 5. 1, V 5 6

I 1 2. 0, I 1 3. 1, N 0 3. 2– N 0 3. 7, 
N 0 5. 2 – N 0 5. 7, N 1 8, N 1 9, 
N 2 5. 0, Z 4 9. 0 – Z 4 9. 2, Z 9 4. 0, 
Z 9 9. 2

I n di vi d u al c o n diti o ns

H y p ert e nsi o n 3 6 2. 1 1, 4 0 1. x x - 4 0 5. x x, 
4 3 7. 2

H 3 5. 0 3 9, I 1 0 – I 1 3, I 1 5– I 1 6, 
I 6 7. 4

Str o k e 4 3 0- 4 3 4, 4 3 6, 3 6 2. 3 1- 3 6 2. 3 4 I 6 0, I 6 1, I 6 2, I 6 4, I 6 5, I 6 7, 
H 3 4. 1, H 3 4. 2 3, H 3 4. 2 1, 
H 3 4. 0

A c ut e C or o n ar y S y n dr o m e 4 1 1. x, 4 1 0. x x I 2 4, I 2 1

A n gi n a P e ct oris 4 1 3 I 2 0

Arr h yt h mi a 4 2 7. 1, 4 2 7. 4, 4 2 7. 4 1, 
4 2 7. 4 2, 4 2 7. 5, 4 2 7. 6 9, 
4 2 7. 2, 4 2 7. 6 0, 4 2 7. 8, 
4 2 7. 8 9, 4 2 7. 9

I 4 7. 0, I 4 7. 2, I 4 9. 0, I 4 6, 
I4 9. 3, I 4 9. 4 9, I 4 7. 9, I 4 9. 4 0, 
I 4 9. 5, I 4 9. 8, I 4 9. 9

M y o c ar di al I nf ar cti o n 4 1 0, 4 1 2 I 2 1, I 2 2, I 2 5. 2

C o n g esti v e H e art F ail ur e 4 2 8. x x I 0 9. 9, I 1 1. 0, I 1 3. 0, I 1 3. 2, 
I 2 5. 5, I 4 2. 0, I 4 2. 5-I 4 2. 9, 
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E n z al ut a mi d e
C 3 4 3 1 0 4 7 N O N -I N T E R V E N TI O N A L S T U D Y P R O T O C O L
V ersi o n 1 . 0, 1 2 J u n e 2 0 2 3

P FI Z E R C O N FI D E N TI A L
C T 2 4- WI -G L 0 2 -R F 0 2 4 . 0 N o n -I nt er v e nti o n al St u d y Pr ot o c ol F or S e c o n d ar y D at a C oll e cti o n St u d y

0 1 -J u n - 2 0 2 2
P a g e 4 4 of 4 7

A p p e n di x 1 T a bl e 3. A d mi nist r ati v e c o d es f o r c o m o r bi diti es

C o n diti o ns a n d c o m o r bi diti es I C D- 9-C M I C D- 1 0-C M 

I 4 3. x, I 5 0. x, P 2 9. 0

H y p erli pi d e mi a 2 7 2. 0- 2 7 2. 4 E 7 8. 0 0, E 7 8. 0 1, E 7 8. 1,
E 7 8. 2, E 7 8. 3, E 7 8. 4 1, 
E 7 8. 4 9, E 7 8. 5

L o w -e xtr e mit y Art eri al O c cl usi v e 
Dis e as e

4 4 4. 2 2 I 7 4. 3, I 7 4. 4

T y p e II Di a b et es 2 5 0. 0- 2 5 0. 3, 2 5 0. 7 E 1 0. 0, E 1 0. 1, E 1 0. 6, E 1 0. 8, 
E 1 0. 9, E 1 1. 0, E 1 1. 1, E 1 1. 6, 
E 1 1. 8, E 1 1. 9, E 1 2. 0, E 1 2. 1, 
E 1 2. 6, E 1 2. 8, E 1 2. 9, E 1 3. 0, 
E 1 3. 1, E 1 3. 6, E 1 3. 8, E 1 3. 9, 
E 1 4. 0, E 1 4. 1, E 1 4. 6, E 1 4. 8, 
E 1 4. 9

C hr o ni c O bstr u cti v e P ul m o n ar y 
Dis e as e

4 9 0- 4 9 2, 4 9 4, 4 9 6 J 40 , J 4 1, J 4 2, J 4 3, J 4 7, 
J 44. 9

I nfl a m m at or y b o w el dis e as e

     Cr o h n’s dis e as e 5 5 5 K 5 0

     Ul c er ati v e C olitis 5 5 6 K 5 1

Ot h er c a n c ers 1 4 0- 1 7 2, 1 7 4- 1 8 4, 1 8 6- 1 9 5, 
1 9 9- 2 0 9

C 0 0 -C 4 3, C 4 5 -C 6 0, C 6 2 -
C 7 6, C 8 0 -C 9 6, C 7 A, C 7 B

A n e mi a 2 8 0- 2 8 5 D 5 0 -D 5 3, D 5 5 -D 5 9, D 6 0 -
D 6 4

A b b r e vi ati o ns : I C D- 9-C M, I nt er n ati o n al Cl assifi c ati o n of Dis e as es, Ni nt h R e visi o n, Cli ni c al M o difi c ati o n; 
I C D-1 0 -C M, I nt er n ati o n al Cl assi fi c ati o n of Dis e as es, T e nt h R e visi o n, Cli ni c al M o difi c ati o n

N ot es:
[ 1] S o ur c e: Q u a n, H u d e, et al. C o di n g al g orit h ms f or d efi ni n g c o m or bi diti es i n I C D - 9-C M a n d I C D -1 0 
a d mi nistr ati v e d at a. M e di c al c ar e ( 2 0 0 5): 1 1 3 0 -1 1 3 9. A d a pt e d usi n g c o d es f o u n d i n N CI C o m o r bi dit y I n d e x 
O v er vi e w: htt ps:// h e alt h c ar e d eli v er y. c a n c er. g o v/s e er m e di c ar e/ c o nsi d er ati o ns/ c o m or bi d it y. ht ml
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