
C L I N I C A L S T U D Y P R O T O C O L
G B T 4 4 0 -0 0 7

St u d y N u m b e r G B T 4 4 0 -0 0 7

St u d y Titl e A P h as e 2 a , O p e n -l a b el, Si n gl e a n d M ulti pl e D os e St u d y t o E v al u at e t h e 
P h ar m a c o ki n eti cs, S af et y, T ol er a bilit y a n d Tr e at m e nt Eff e ct of G B T 4 4 0 i n 
P e di atri c P arti ci p a nts wit h Si c kl e C ell Dis e as e

I n v e sti g ati o n al P r o d u ct V o x el ot or ( pr e vi o usl y G B T 4 4 0 )

I N D N u m b e r 1 2 1, 6 9 1

E u d r a C T N u m b e r 2 0 1 6 -0 0 4 2 0 9 -1 5

S p o ns o r Gl o b al Bl o o d T h er a p e uti c s, I n c.

1 8 1 O yst er P oi nt Bl v d .

S o ut h S a n Fr a n cis c o, C A 9 4 0 8 0

U nit e d St at es of A m eri c a

St u d y Di r e ct o r , P h ar m D

Gl o b al Bl o o d T h er a p e uti c s, I n c.
1 8 1 O yst er P oi nt Bl v d .
S o ut h S a n Fr a n cis c o, C A 9 4 0 8 0
U nit e d St at es of A m eri c a

T el e p h o n e:  ( offi c e)

E m ail: 

P r ot o c ol A m e n d m e nt 7 2 8 A pril 2 0 2 1

P r ot o c ol A m e n d m e nt 6 1 5 N o v e m b er 2 0 1 9

P r ot o c ol A m e n d m e nt 5 1 4 J u n e 2 0 1 8

P r ot o c ol A m e n d m e nt 4 0 9 J u n e 2 0 1 7

P r ot o c ol A m e n d m e nt 3 0 6 M ar c h 2 0 1 7 

P r ot o c ol A m e n d m e nt 2 1 0 N o v e m b er 2 0 1 6

A m e n d m e nt 1 3 0 A u g ust 2 0 1 6

O ri gi n al P r ot o c ol 0 5 F e br u ar y 2 0 1 6

C O N F I D E N T I A L I T Y S T A T E M E N T

T h e i nf or m ati o n i n t his st u d y pr ot o c ol is stri ctl y c o nfi d e nti al a n d is a v ail a bl e f or r e vi e w t o I n v esti g at ors, st u d y 
c e nt er p ers o n n el, t h e et hi cs c o m mitt e e a n d t h e h e alt h a ut h oriti es. It w ill n ot b e dis cl os e d t o t hir d p arti es wit h o ut 
writt e n a ut h ori z ati o n fr o m t h e S p o ns or, e x c e pt t o o bt ai n i nf or m e d c o ns e nt fr o m p ers o ns r e c ei vi n g t h e st u d y 
tr e at m e nt. O n c e t h e pr ot o c ol is si g n e d, its t er ms ar e bi n di n g f or all p arties.
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S T A T E M E N T O F A P P R O V A L A N D C O M P LI A N C E

A P h as e 2 a , O p e n-l a b el, Si n gl e a n d M ulti pl e D os e St u d y t o E v al u at e t h e P h a r m a c o ki n eti cs, 
S a f et y, T ol e r a bilit y a n d T r e at m e nt Eff e ct of G B T 4 4 0 i n P e di at ri c P a rti ci p a nts wit h Si c kl e 
C ell Dis e as e

P r ot o c ol A m e n d m e nt 7 : 2 8 A pril 2 0 2 1

S P O N S O R A P P R O V A L

T h e si g n at ur e of t h e S p o ns or r e pr es e nt ati v e b el o w r e pr es e nts t h at t h e a b o v e-r ef er e n c e d cli ni c al 
tri al is b ei n g c o n d u ct e d u n d er F D A I N D N u m b er 1 2 1 6 9 1 G B T 4 4 0 f or t h e tr e at m e nt of si c kl e c ell 
dis e as e . T his I N D a p pli c ati o n is h el d b y  G B T. T h e pr ot o c ol is b ei n g c o n d u ct e d i n a c c or d a n c e 
wit h I CH G C P a n d all a p pli c a bl e f e d er al, st at e a n d l o c al r e g ul ati o ns g o v er ni n g t h e c o n d u ct of 
t his r es e ar c h, i n cl u di n g D H H S 4 5 C F R P art 4 6, F D A 2 1 C F R P arts 5 0, 5 4, 5 6, 3 1 2 a n d 8 1 2 .
G B T will pr o vi d e t h e I n v esti g at or wit h all i nf or m ati o n i n cl u di n g s af ety i nf or m ati o n p erti n e nt t o 
t h e c o n d u ct of t h e st u dy.

S p o ns o r R e p r es e nt ati v e ( P ri nt) :

Si g n at u r e:

D at e:

Titl e:

I N V E S TI G A T O R A P P R O V A L

T h e si g n at ur e of t h e I n v esti g at or b el o w c o nstit ut es a p pr o v al of t his pr ot o c ol as writt e n a n d 
r efl e cts t h e I n v esti g at or’s c o m mit m e nt t o c o n d u ct t h e st u d y i n a c c or d a n c e wit h t h e pr ot o c ol, t h e 
a p pli c a bl e l a ws a n d r e g ul ati o ns a n d i n c o m pli a n c e wit h I CH G C P g ui d eli n es a n d t h e D e cl ar ati o n 
of H elsi n ki .

P ri n ci p al I n v esti g at o r ( P ri nt):

Si g n at u r e:

D at e:
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S Y N O P SI S

Titl e A P h as e 2 a , O p e n-l a b el, Si n gl e a n d M ulti pl e D os e St u d y t o E v al u at e t h e 
P h ar m a c o ki n eti cs, S af et y, T ol er a bilit y a n d Tr e at m e nt Eff e ct of G B T 4 4 0 i n 
P e di atri c P arti ci p a nts wit h Si c kl e C ell Dis e as e

P r ot o c ol N u m b e r G B T 4 4 0- 0 0 7

S p o ns o r Gl o b al Bl o o d T h er a p e uti cs, I n c.
1 8 1 O yst er P oi nt Bl v d .
S o ut h S a n Fr a n cis c o, C A 9 4 0 8 0
U nit e d St at es of A m eri c a

St u d y D r u g P a rt A a n d P a rt B : 

V o x el ot or ( pr e vi o usl y G B T 4 4 0) c a ps ul es or t a bl ets : 3 0 0 m g , a d mi nist er e d 
or all y

P a rt C:

V o x el ot or dis p ersi bl e t a bl e ts: 1 0 0 a n d/ or 3 0 0 m g, a d mi nist er e d or all y

V o x el ot or p o w d er f or or al s us p e nsi o n: 3 0 0, 4 0 0, 6 0 0 , a n d/ or 9 0 0 m g, 
a d mi nist er e d or all y

P a rt D:

V o x el ot or p o w d er f or or al s us p e nsi o n 3 0 0, 4 0 0, 6 0 0 , a n d/ or 9 0 0 m g ,
a d mi nist er e d or all y

V o x el ot or dis p ersi bl e t a bl ets: 1 0 0 a n d/ or 3 0 0 m g, a d mi nist er e d or all y

P a rt A O bj e cti v es P ri m a r y

 T o c h ar a ct eri z e t h e p h ar m a c o ki n eti cs ( P K) of v o x el ot or i n pl as m a a n d 

w h ol e bl o o d f oll o wi n g a si n gl e d os e i n p e di atri c p arti ci p a nts wit h si c kl e 

c ell dis e as e ( S C D) 

S e c o n d a r y

 T o e v al u at e t h e s af et y a n d t ol er a bilit y of v o x el ot or f oll o wi n g a si n gl e 

d os e i n p e di atri c p arti ci p a nts wit h S C D 

P a rt B O bj e cti v es P ri m a r y

 T h e pri m ar y o bj e cti v e is t o ass ess t h e effi c a c y of v o x el ot or i n p e di atri c 

p arti ci p a nts wit h S C D as m e as ur e d b y i m pr o v e m e nt i n a n e mi a

S e c o n d a r y

 T o pr o vi d e d at a o n t h e el e ctr o ni c P ati e nt -R e p ort e d O ut c o m e ( e P R O) 

m e as ur e m e nt i n est a blis hi n g t h e l o n git u di n al m e as ur e m e nt pr o p erti es of 

t h e P R O 

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of h e m ol ysis

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d a n d r e d 

bl o o d c ells ( R B C s) f oll o wi n g m ulti pl e d os es i n p e di atri c p arti ci p a nt s 

wit h S C D
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 T o e v al u at e t h e s af et y a n d t ol er a bilit y of v o x el ot or f oll o wi n g m ulti pl e 

d os es i n p e di atri c p arti ci p a nts wit h S C D

 T o e v al u at e t h e eff e ct of v o x el ot or o n c er e br al h e m o d y n a mi cs as 

ass ess e d b y tr a ns cr a ni al D o p pl er ( T C D) ultr as o n o gr a p h y

 T o e v al u at e t h e eff e cts of v o x el ot or o n S C D s y m pt o m e x a c er b ati o n a n d 

tot al s y m pt o m s c or e ( T S S) fr o m t h e P R O m e as ur e m e nt

P a rt C O bj e cti v es P ri m a r y

 T o e v al u at e t h e eff e ct of v o x el ot or o n c er e br al h e m o d y n a mi cs i n 

p e di atri c p arti ci p a nts wit h S C D wit h el e v at e d or c o n dit i o n al T C D fl o w 

v el o cit y as ass ess e d b y T C D ultr as o n o gr a p h y

S e c o n d a r y

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of a n e mi a a n d 

h e m ol ysis 

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d a n d R B Cs 

f oll o wi n g m ulti pl e d os es i n p e di atri c p arti ci p a nts wit h S C D

 T o e v al u at e t h e s af et y a n d t ol er a bilit y of v o x el ot or f oll o wi n g m ulti pl e 

d os es i n p e di atri c p arti ci p a nts wit h S C D

 T o e v al u at e t h e pr o p orti o n of p arti ci p a nts wit h n or m al T C D fl o w 

v el o cit y ( < 1 7 0 c m/s e c b y n o ni m a gi n g T C D or < 1 5 5 c m/s e c b y T C Di ) at 

W e e k 4 8

 T o e v al u at e t h e eff e ct of v o x el ot or o n t h e i n ci d e n c e of str o k e a n d v as o -

o c cl usi v e c risis ( V O C)

P a rt D O bj e cti v es P ri m a r y

 T o e v al u at e t h e s af et y a n d t ol er a bilit y of v o x el ot or i n p e di atri c 

p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

S e c o n d a r y

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d, a n d R B Cs 

i n p e di atri c p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of a n e mi a a n d 

h e m ol ysis i n p e di atri c p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

 T o e v al u at e t h e eff e ct of v o x el ot or o n t h e i n ci d e n c e of str o k e a n d V O C

i n p e di atri c p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

St u d y D esi g n T his st u d y is a m ulti c e nt er, o p e n-l a b el st u d y t o e v al u at e t h e s af et y, P K a n d 
effi c a c y of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D.

T his st u d y c o nsists of 4 p arts, P art A, P art B, P art C, a n d P art D:

P a rt A is a si n gl e d os e P K st u d y of v o x el ot or i n p e di atri c p arti ci p a nts wit h 
S C D a g e d 6 t o 1 7 y e ars. T his st u d y will i n v ol v e 2 c o h orts i n t his a g e r a n g e, 
C o h ort 1 ( 1 2 t o 1 7 y e ars) a n d C o h ort 2 ( 6 t o 1 1 y e ars) .
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P a rt B is a m ulti pl e d os e, s af et y, P K a n d effi c a c y st u d y of v o x el ot or i n 
p e di atri c p arti ci p a nts wit h S C D a g e d 1 2 t o 1 7 y e ars, i n cl usi v e.

P arti ci p a nt s’ a g e f or c o h ort assi g n m e nt will b e b as e d o n t h eir m ost r e c e nt 
birt h d a y . U p o n c o m pl eti o n of p arti ci p ati o n i n P art A of t h e st u d y, 
p arti ci p a nt s fr o m P art A t h at ar e a g e d 1 2 t o 1 7 y e ars m a y b e eli gi bl e f or 
p arti ci p ati o n i n P art B.

Pri or t o pr o c e e di n g fr o m t h e 9 0 0 m g d os e t o t h e 1 5 0 0 m g d os e i n P art B, t h e 

f oll o wi n g d at a r e vi e ws will b e c o n d u ct e d:

A r e vi e w of t h e P K d at a fr o m at l e ast 8 p e di atri c p arti ci p a nts e nr oll e d i n 

P art B of St u d y G B T 4 4 0 -0 0 7, f oll o wi n g at l e ast 1 5 d a ys of d osi n g wit h 

v o x el ot or 9 0 0 m g.

D at a a n d S af et y M o nit ori n g B o ar d ( D S M B ) r e vi e w of s af et y d at a fr o m at 

l e ast 8 p e di atri c p arti ci p a nts e nr oll e d i n P art B of St u d y G B T 4 4 0 - 0 0 7, 

f oll o wi n g t h e c o m pl eti o n of 2 8 d a ys of d osi n g wit h v o x el ot or 9 0 0 m g t o

c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y.

D S M B r e vi e w s af et y d at a fr o m t h e first 6 a d ult p arti ci p a nts 1 5 0 0 m g d os e 

l e v el fr o m Gr o u p 1 of St u d y G B T 4 4 0-0 3 1 ( H O P E st u d y), f oll o wi n g at l e ast 

2 8 d a ys of d osi n g wit h st u d y dr u g t o c o nfir m a c c e pt a bl e s af et y a n d 

t ol er a bilit y. 

Sit es will b e n otifi e d w h e n t h e a b o v e c o n diti o ns h a v e b e e n m et a n d 
e nr oll m e nt i n t h e 1 5 0 0 m g c o h ort m a y b e gi n.

P a rt C will ass ess t h e s af et y, t ol er a bilit y a n d P K , as w ell as t h e 

h e m at ol o gi c al eff e cts a n d t h e eff e ct o n T C D fl o w v el o cit y of v o x el ot or i n 

p e di atri c p arti ci p a nts wit h S C D w h o ar e 4 t o 1 7 y e ars of a g e.

U p t o 5 0 p e di atri c p arti ci p a nts will b e e nr oll e d. 

 At l e ast 3 0 p arti ci p a nts m ust h a v e a T C D v el o cit y ≥ 1 4 0 a n d 

< 2 0 0 c m/s e c b y n o ni m a gi n g T C D ( ≥ 1 2 5 a n d < 1 8 5 c m/s e c b y i m a gi n g 

tr a ns cr a ni al D o p pl er [ T C Di]) u p o n S cr e e ni n g A N D

 At l e ast 2 0 p arti ci p a nts m ust b e b et w e e n 4 t o 1 1 y e ars of a g e

P ot e nti al M o difi c ati o n : T o f urt h er c h ar a ct eri z e a p ot e nti al eff e ct o n T C D 
d at a f or t h os e p arti ci p a nts w h o h a v e a T C D v el o cit y ≥ 1 4 0 a n d < 1 7 0 c m/s e c 
b y n o ni m a gi n g T C D ( ≥ 1 2 5 a n d < 1 5 5 c m/s e c b y T C Di) u p o n s cr e e ni n g, 
a p pr o xi m at el y 2 0 p arti ci p a nts m a y b e a d d e d wit h a T C D v el o cit y t h at f alls 
wit hi n t his r a n g e , d e p e n di n g o n t h e e m er gi n g d at a. I n t his e v e nt, P art C will 
c o nt ai n u p t o 7 0 p e di atri c p arti ci p a nts.

P arti ci p a nts’ a g e will b e t h e a g e at t h e ti m e of ass e nt/ c o ns e nt.

D uri n g t h e 3 5 -d a y s cr e e ni n g p eri o d, p arti ci p a nts will u n d er g o T C D 
ass ess m e nt a n d t h os e w h o m e et t h e crit eri a f or T C D a n d t h e r est of t h e st u d y 
eli gi bilit y crit eri a will b e eli gi bl e f or v o x el ot or tr e at m e nt f or u p t o 4 8 w e e ks .

P a rt D will ass ess t h e s af et y, t ol er a bilit y, a n d P K, as w ell as t h e 
h e m at ol o gi c al eff e cts , of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D 
6 m o nt hs t o < 4 y e ars of a g e.
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A p pr o xi m at el y 3 0 p e di atri c p arti ci p a nts will b e e nr oll e d.

 At l e ast 1 0 p arti ci p a nts m ust b e 6 m o nt hs t o < 2 y e ar s of a g e .

D os e P a rt A: V o x el ot or 6 0 0 m g (t w o 3 0 0 m g c a ps ul es or t a bl ets) si n gl e d os e.

P a rt B: V o x el ot or 9 0 0 m g ( a d mi nist er e d as t hr e e 3 0 0 m g c a ps ul es or t a bl ets) 
or 1 5 0 0 m g ( a d mi nist er e d as fi v e 3 0 0 m g c a ps ul es or t a bl ets) o n c e d ail y 
( Q D) f or 2 4 w e e ks.

P a rt C: P arti ci p a nts w h o ar e b et w e e n 1 2 a n d 1 7 y e ars of a g e will r e c ei v e 

v o x el ot or 1 5 0 0 m g/ d a y as dis p ers ibl e t a bl ets or p o w d er f or or al s us p e nsi o n 

f or 4 8 w e e ks .

P arti ci p a nts w h o ar e b et w e e n 4 t o 1 1 y e ars of a g e will r e c ei v e 

v o x el ot or 1 5 0 0 m g/ d a y E Q UI V A L E N T b as e d o n b o d y w ei g ht as dis p ers ibl e 
t a bl ets or p o w d er f or or al s us p e nsi o n f or 4 8 w e e ks (s ee T a bl e 3 ).

P a rt D: P arti ci p a nts will r e c ei v e v o x el ot or 1 5 0 0 m g/ d a y E Q UI V A L E N T 

b as e d o n b o d y w ei g ht as p o w d er f or or al s us p e nsi o n f or 4 8 w e e ks (se e

T a bl e 3 ). If p o w d er f or or al s us p e nsi o n is n ot a v ail a bl e, dis p ersi bl e t a bl ets 

will b e us e d .

N u m b e r of P a rti ci p a nts P a rt A ( Si n gl e -D os e P K St u d y)

 A p pr o xi m at el y 6 p e di atri c p arti ci p a nts ( m al e or f e m al e) will b e e nr oll e d 

i nt o t h e P art A 1 2 t o 1 7 y e ar a g e gr o u p ( C o h ort 1)

 A p pr o xi m at el y 6 p e di atri c p arti ci p a nts ( m al e or f e m al e) will b e e nr oll e d 

i nt o t h e P art A 6 t o 1 1 y e ar a g e gr o u p ( C o h ort 2) . A p pr o xi m at el y 

3 p arti ci p a nts e nr oll e d i nt o t h e st u d y will b e b et w e e n t h e a g es of 6 a n d 

8 y e ars of a g e. A p pr o xi m at el y 3 p arti ci p a nts e nr oll e d will b e b et w e e n t h e 

a g es of 9 t o 1 1 y e ars of a g e.

P a rt B ( M ulti pl e -D os e P K, S af et y , a n d Effi c a c y St u d y)

A p pr o xi m at el y 3 6 p e di atri c p arti ci p a nts ( m al e or f e m al e) a g e d 1 2 t o 1 7 y e ars 
will b e e nr oll e d i nt o P art B.

 A mi ni m u m of 1 2 p arti ci p a nts will b e d os e d wit h 9 0 0 m g . E nr oll m e nt at 

t h e 9 0 0 m g d os e l e v el m a y c o nti n u e t o f urt h er c h ar a ct eri z e t h e eff e ct of 

m ulti p l e d os es of v o x el ot or ( n ot t o e x c e e d a t ot al st u d y si z e of

a p pr o xi m at el y 3 6) . A mi ni m u m of 6 of t h e p arti ci p a nts at 9 0 0 m g will b e 

1 2 t o 1 4 y e ars ol d.

 U p o n a f a v or a bl e r e vi e w b y t h e D S M B , d osi n g of a mi ni m u m of 

6 p arti ci p a nts at 1 5 0 0 m g m a y c o m m e n c e ( d e p e n d e nt o n h o w m a n y 

p arti ci p a nts w er e e nr oll e d at 9 0 0 m g, i e, n ot t o e x c e e d a t ot al st u d y si z e 

of a p pr o xi m at el y 3 6). A p pr o xi m at el y h alf of t h e p arti ci p a nts at 1 5 0 0 m g 

will b e 1 2 t o 1 4 y e ars ol d.

P a rt C ( M ulti pl e -D os e P K, S af et y , a n d Effi c a c y St u d y )

A p pr o xi m at el y 5 0 p e di atri c p arti ci p a nts a n d u p t o 7 0 p e di atri c p arti ci p a nts 
( m al e or f e m al e) a g ed 4 t o 1 7 y e ars will b e e nr oll e d i nt o P art C.

P a rt D ( M ulti pl e -D os e P K, S af et y, a n d Effi c a c y St u d y )
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A p pr o xi m at el y 3 0 p e di atri c p arti ci p a nts a g e d 6 m o nt hs t o < 4 y e ars will b e 
e nr oll e d i nt o P art D.

N u m b e r of C e nt e rs T h e st u d y will b e c o n d u ct e d at a p pr o xi m at el y 2 5 cli ni c al sit es

D u r ati o n of St u d y 
P a rti ci p ati o n

P a rt A: U p t o 4 4 d a ys fr o m S cr e e ni n g t o t h e fi n al F oll o w -u p visit

P a rt B: U p t o 2 3 3 d a ys fr o m S cr e e ni n g t o t h e fi n al F oll o w -u p visit

P a rt C: U p t o 3 9 9 d a ys fr o m S cr e e ni n g t o t h e fi n al F oll o w -u p visit

P a rt D: U p t o 3 9 9 d a ys fr o m S cr e e ni n g t o t h e fi n al F oll o w -u p visit

St u d y P o p ul ati o n I n cl usi o n C rit e ri a: 

P arti ci p a nts w h o m e et all of t h e f oll o wi n g crit eri a will b e eli gi bl e f or st u d y 
e nr oll m e nt:

1. M al e or f e m al e p arti ci p a nts wit h h o m o z y g o us h e m o gl o bi n S S ( H b S S) or 
h e m o gl o bi n S b et a 0 t h al ass e mi a ( H b S β0 t h al).

2. A g e:

 P art A – 6 t o 1 7 y e ars of a g e ( C o h ort 1 [ 1 2 t o 1 7] a n d C o h ort 2 [ 6 t o 

1 1] as d efi n e d i n t h e St u d y D esi g n)

 P art B – 1 2 t o 1 7 y e ars of a g e

 P art C – 4 t o 1 7 y e ars of a g e

 P art D – 6 m o nt hs t o < 4 y e ars of a g e

3. H y dr o x y ur e a ( H U) t h er a p y:

 P arts A, B, a n d C – A p arti ci p a nt t a ki n g H U m a y b e e nr oll e d if t h e 

d os e h as b e e n st a bl e f or at l e ast 3 m o nt hs wit h n o a nti ci p at e d n e e d 

f or d os e a dj ust m e nts d uri n g t h e st u d y a n d n o si g n of h e m at ol o gi c al 

t o xi cit y.

 P art D – A p arti ci p a nt t a ki n g H U m a y b e e nr oll e d if t h e d os e h as 

b e e n st a bl e f or at l e ast 1 m o nt h. Titr ati o n t o t h e m a xi m u m t ol er at e d 

d os e ( M T D) is all o w e d d uri n g t h e st u d y.

4. H e m o gl o bi n ( H b):

 P art A – N o r estri cti o n

 P art B – H b ≤ 1 0. 5 g/ d L

 P art C – H b ≤ 1 0. 5 g/ d L

 P art D – H b ≤ 1 0. 5 g/ d L

5. Writt e n i nf or m e d p ar e nt al/ g u ar di a n c o ns e nt a n d p arti ci p a nt ass e nt h as 
b e e n o bt ai n e d p er i nstit uti o n al r e vi e w b o ar d (I R B)/ Et hi cs C o m mitt e e 
( E C) p oli c y a n d r e q uir e m e nts, c o nsist e nt wit h I C H g ui d eli n es. 

6. P arti ci p a nts i n P art B ( o nl y) of t h e st u d y m ust c o m pl et e a mi ni m u m of 
1 4 d a ys wit h e P R O t o b e e nr oll e d. I n v esti g at or dis cr eti o n will b e us e d t o 
d et er mi n e if a p arti ci p a nt w h o h as pr e vi o usl y b e e n s cr e e n f ail e d d u e t o a 
l a c k of b as eli n e e P R O d at a c oll e cti o n c a n b e i n vit e d b a c k f or 
r e-s cr e e ni n g.
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7. If s e x u all y a cti v e a n d f e m al e , m ust a gr e e t o a bst ai n fr o m s e x u al 
i nt er c o urs e or t o us e a hi g hl y eff e cti v e m et h o d of c o ntr a c e pti o n 
t hr o u g h o ut t h e st u d y p eri o d a n d f or 3 0 d a ys aft er dis c o nti n u ati o n of 
st u d y dr u g. If s e x u all y a cti v e a n d m al e, m ust a gr e e t o a bst ai n fr o m 
s e x u al i nt er c o urs e or willi n g t o us e b arri er m et h o ds of c o ntr a c e pti o n 
t hr o u g h o ut t h e st u d y p eri o d a n d f or 3 0 d a ys aft er dis c o nti n u ati o n of 
st u d y dr u g.

8. F e m al es of c hil d -b e ari n g p ot e nti al ar e r e q uir e d t o h a v e a n e g ati v e 
pr e g n a n c y t est b ef or e t h e a d mi nistr ati o n of st u d y dr u g.

9. S uffi ci e nt v e n o us a c c ess t o p er mit c oll e cti o n of P K s a m pl es a n d 
m o nit ori n g of l a b or at or y s af et y v ari a bl es, i n t h e o pi ni o n of t h e 
I nv esti g at or.

1 0. F or P art C o nl y , p arti ci p a nts 1 2 t o 1 7 y e ar s of a g e m ust h a v e a T C D 
v el o cit y ≥ 1 4 0 c m/s e c b y n o ni m a gi n g T C D or ≥ 1 2 5 c m/s e c b y T C Di 
m e as ur e d a n yti m e d uri n g s cr e e ni n g .

E x cl usi o n C rit e ri a:

P arti ci p a nts m e eti n g a n y of t h e f oll o wi n g e x cl usi o n crit eri a will n ot b e 
eli gi bl e f or st u d y e nr oll m e nt:

1. A n y o n e of t h e f oll o wi n g r e q uiri n g m e di c al att e nti o n wit hi n 1 4 d a ys 
pri or t o si g ni n g t h e i nf or m e d c o ns e nt f or m (I C F):

 V as o -o c cl usi v e crisis ( V O C)

 A c ut e c h est s y n dr o m e ( A C S)

 S pl e ni c s e q u estr ati o n crisis

 D a ct ylitis

2. R e q uir es c hr o ni c tr a nsf usi o n t h er a p y .

3. Hist or y of str o k e or m e eti n g crit eri a f or pri m ar y str o k e pr o p h yl a xis 
( hist or y of t w o T C D m e as ur e m e nts ≥ 2 0 0 c m/s e c b y n o ni m a gi n g T C D or 
≥ 1 8 5 c m/s e c b y T C Di ).

 F or t h e p o t e nti al m o difi c ati o n , a d diti o n of a p pr o xi m at el y 2 0 

p arti ci p a nts e nr oll e d i n P art C, T C D ≥ 1 7 0 c m/s e c b y n o ni m a gi n g 

T C D or ≥ 1 5 5   c m/s e c b y T C Di .

4. T r a nsf usi o n wit hi n 3 0 d a ys pri or t o si g ni n g t h e I C F.

5. R e n al d ysf u n cti o n r e q uiri n g c hr o ni c di al ysis or cr e ati ni n e ≥ 1. 5 m g/ d L .

6. H e p ati c d ysf u n cti o n c h ar a ct eri z e d b y a l a ni n e a mi n otr a nsf er as e ( A L T) 
> 4 × u p p er li mit of n or m al ( U L N) f or a g e .

7. C li ni c all y r el e v a nt c ar di a c a b n or m alit y, i n t h e o pi ni o n of t h e 
I nv esti g at or, s u c h as:

 H e m o d y n a mi c all y si g nifi c a nt h e art dis e as e, e g, c o n g e nit al h e art 

d ef e ct, u n c o m p e ns at e d h e art f ail ur e, or a n y u nst a bl e c ar di a c 

c o n diti o n

 A n arr h yt h mi c h e art c o n diti o n r e q uiri n g m e di c al t h er a p y
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8. Q T c F > 4 5 0 ms e c , c o n g e nit al l o n g Q T s y n dr o m e, s e c o n d or t hir d d e gr e e 
h e art bl o c k at r est ( wit h t h e e x c e pti o n of as y m pt o m ati c M o bit z t y p e I 
s e c o n d d e gr e e h e art bl o c k) .

9. R e c ei v e d a n i n v esti g ati o n al dr u g wit hi n 3 0 d a ys or 5 h alf -li v es, 
w hi c h e v er is l o n g er, of si g ni n g t h e I C F .

1 0. H e a v y s m o k er ( d efi n e d as s m o ki n g m or e t h a n 1 0 ci g ar ett es/ d a y or its 
ni c oti n e e q ui v al e nt i n cl u di n g e -ci g ar ett es) .

1 1. U nli k el y t o c o m pl y wit h t h e st u d y pr o c e d ur es .

1 2. Ot h er m e di c al, ps y c h ol o gi c al , or a d di cti v e c o n diti o n t h at, i n t h e o pi ni o n 
of t h e I n v esti g at or, w o ul d c o nf o u n d or i nt erf er e wit h e v al u ati o n of s af et y 
a n d/ or P K of t h e i n v esti g ati o n al dr u g, pr e v e nt c o m pli a n c e wit h t h e st u d y 
pr ot o c ol, or pr e cl u d e i nf or m e d c o ns e nt .

1 3. P arti ci p a nts w h o d o n ot h a v e a T C D wi n d o w ( P art B a n d C o nl y) 
(i e, p arti ci p a nts w h o ar e u n a bl e t o h a v e a T C D d u e t o s k ull ossifi c ati o n) .

1 4. F or P art C o nl y , pri or p arti ci p ati o n i n P art B.

1 5. A cti v e s y m pt o m ati c C O VI D - 1 9 i nf e cti o n.

I n a d diti o n, f or P art D o nl y :

1 6. B o d y w ei g ht < 5 k g f or 1 m o nt h pri or t o t h e s cr e e ni n g visit a n d at t h e 
s cr e e ni n g visi t.

1 7. A n y c o n diti o n aff e cti n g dr u g a bs or pti o n, s u c h as m aj or s ur g er y 
i n v ol vi n g t h e st o m a c h or s m all i nt esti n e ( pri or c h ol e c yst e ct o m y is 
a c c e pt a bl e).

1 8. H ist or y of m ali g n a n c y wit hi n t h e p ast 2 y e ars pri or t o tr e at m e nt D a y 1 
r e q uiri n g c h e m ot h er a p y a n d/ or r a di ati o n ( wit h t h e e x c e pti o n of l o c al 
t h er a p y f or n o n-m el a n o m a s ki n m ali g n a n c y).

1 9. C li ni c all y si g nifi c a nt b a ct eri al, f u n g al, p ar asiti c, or vir al i nf e cti o n 
c urr e ntl y r e c ei vi n g or t h at will r e q uir e t h er a p y.

 P arti ci p a nts wit h a c ut e b a ct eri al i nf e cti o n r e q uiri n g a nti bi oti c us e 
s h o ul d d el a y s cr e e ni n g u ntil t h e c o urs e of a nti bi oti c t h er a p y h as b e e n 
c o m pl et e d a n d t h e i nf e cti o n h as r es ol v e d, i n t h e o pi ni o n of t h e 
i n v esti g at or.

 K n o w n a cti v e h e p atitis A, B, or C i nf e cti o n or h u m a n 
i m m u n o d efi ci e n c y vir us ( HI V)-p ositi v e.

 K n o w n a cti v e m al ari a.

P h a r m a c o ki n eti c 
Ass ess m e nts

P a rt A ( Si n gl e -D os e P K St u d y)

Pl as m a a n d w h ol e bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d as 
f oll o ws: Pr e d os e ( wit hi n 6 0 mi n ut es pri or t o d osi n g) a n d p ost d os e st arti n g o n 
D a y 1 at 2, 8, 2 4 h o urs ( D a y 2), 4 8 h o urs ( D a y 3), 9 6 h o urs ( D a y 5) a n d 
1 6 8 h o urs ( D a y 8) a n d D a y 1 5. 

P a rt B ( M ulti pl e -D os e P K, S af et y , a n d Effi c a c y St u d y)

Pl as m a a n d w h ol e bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d as 
f oll o ws: 
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 D a y 1 (f oll o wi n g t h e first v o x el ot or d os e): Pr e d os e ( wit hi n 6 0 mi n ut es 

b ef or e d osi n g) a n d p ost d os e at 2, 8 a n d 2 4 h o urs ( D a y 2) f oll o wi n g t h e 

first v o x el ot or d os e 

 W e e k 2 ( D a y 1 4): Pr e - or p ost d os e 

 W e e k 4 ( D a y 2 8): Pr e d os e ( wit hi n 3 0 mi n ut es b ef or e d osi n g) a n d 

b et w e e n 1 t o 4 h o urs a n d b et w e e n 6 t o 8 h o urs p ost d os e 

 W e e ks 8, 1 2, 1 6, 2 0 a n d 2 4: Pr e - or p ost d os e 

P a rt C ( M ulti pl e -D os e P K, S af et y , a n d Effi c a c y St u d y )

Pl as m a a n d w h ol e bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d as 
f oll o ws:

 D a y 1 : P ost d os e ( wit hi n 1 5 mi n ut es t o 2 h o urs p ost d os e)

 W e e k 4 ( D a y 2 8) , W e e k 8 ( D a y 5 6) , W e e k 1 2 ( D a y 8 4) , W e e k 1 6 ( D a y 

1 1 2), W e e k 2 0 ( D a y 1 4 0) , W e e k 2 4 ( D a y 1 6 8) , W e e k 3 6 ( D a y 2 5 2) a n d 

W e e k 4 8 ( D a y 3 3 6) : Pr e d os e

P a rt D ( M ulti pl e -D os e P K, S af et y , a n d Effi c a c y St u d y )

Pl as m a a n d w h ol e -bl o o d s a m pl es f or P K ass ess m e nt will b e c oll e ct e d as 
f oll o ws:

 D a y 1 : wit hi n 1 5 mi n ut es t o 2 h o urs p ost d os e

 W e e k 2 ( D a y 1 4), W e e k 8 ( D a y 5 6), W e e k 1 2 ( D a y 8 4), W e e k 1 6 

( D a y 1 1 2), W e e k 2 4 ( D a y 1 6 8), W e e k 3 6 ( D a y 2 5 2) , a n d W e e k 4 8 

( D a y 3 3 6): Pr e d os e

P a rt s A, B, C, a n d D

I n P art A, n o n c o m p art m e nt al m et h o ds will b e us e d f or d et er mi n ati o n of P K 
p ar a m et ers. All P K p ar a m et ers will b e pr es e nt e d b y i n di vi d u al listi n gs a n d 
s u m m ar y st atisti cs ( e g, m e a n, g e o m etri c m e a n, m e di a n, st a n d ar d d e vi ati o n, 
9 5 % c o nfi d e n c e i nt er v al, c o effi ci e nt of v ari ati o n, mi ni m u m a n d m a xi m u m, 
a n d n u m b er of p arti ci p a nts). Pr eli mi n ar y m et a b olit e pr ofili n g of pl as m a 
a n d/ or w h ol e bl o o d m a y b e c o n d u ct e d.

I n P art B, R B C c o n c e ntr ati o ns will b e c al c ul at e d fr o m w h ol e bl o o d a n d 
pl as m a c o n c e ntr ati o ns. T h e f oll o wi n g pl as m a, w h ol e bl o o d a n d R B C P K 
p ar a m et ers will b e c al c ul at e d f or G B T 4 4 0 , as a p pr o pri at e:

M a xi m u m o bs er v e d c o n c e ntr ati o n ( C m a x ), Ti m e of m a xi m u m c o n c e ntr ati o n 
( Tm a x ), Ar e a u n d er t h e c o n c e ntr ati o n-ti m e c ur v e fr o m z er o ( pr e d os e) t o ti m e 
of l ast q u a ntifi a bl e c o n c e ntr ati o n ( A U C 0- l ast), Ar e a u n d er t h e c o n c e ntr ati o n-
ti m e c ur v e fr o m ti m e z er o ( pr e d os e ) e xtr a p ol at e d t o i nfi nit y ( A U C 0- i nf), Ar e a 
u n d er t h e c o n c e ntr ati o n -ti m e c ur v e fr o m ti m e z er o ( pr e d os e) t o 2 4 h o urs 
( A U C0 - 2 4) f oll o wi n g t h e first a n d l ast d a y of d osi n g (P art B o nl y), 
a c c u m ul ati o n r ati o ( P art B), bl o o d/ pl as m a r ati o, R B C/ pl as m a r ati o, t er mi n al 
eli mi n ati o n h alf -lif e (t1/ 2 ) a n d p er c e nt H b o c c u p a n c y.

I n P arts C a n d D, p o p ul at i o n P K m o d eli n g will b e us e d t o d et er mi n e t h e 
w h ol e -bl o o d a n d pl as m a P K p ar a m et ers of v o x el ot or i n t h e st u d y p o p ul ati o n. 
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T h e P K p ar a m et ers t o b e d et er mi n e d will i n cl u d e C m a x , A U C, t1/ 2 , a n d p er c e nt 
H b o c c u p a n c y . 

Pl as m a a n d w h ol e bl o o d c o n c e ntr ati o ns will b e d et er mi n e d usi n g v ali d at e d 
li q ui d c hr o m at o gr a p h y/ m ass s p e ctr o m etr y ( L C/ M S) m et h o ds.

S af et y Ass ess m e nts P arti ci p a nt s af et y a n d t ol er a bilit y will b e m o nit or e d d uri n g t h e st u d y usi n g 
st a n d ar d m e as ur es, i n cl u di n g p h ysi c al e x a m i n ati o ns, vit al si g ns (i n cl u di n g 
bl o o d pr ess ur e, p uls e r at e, b o d y t e m p er at ur e, r es pir at or y r at e) , 1 2-l e a d 
el e ctr o c ar di o gr a ms ( E C Gs , c oll e ct e d i n tri pli c at e ) (P arts A, B, a n d C o nl y ), 
cli ni c al l a bor a t or y t ests , c o n c o mit a nt m e di c ati o n us a g e, a n d a d v ers e e v e nt 
( A E) m o nit ori n g.

F or P arts B a n d C , T C D m e as ur e m e nts ar e b ei n g o bt ai n e d t o d et er mi n e a 
pr eli mi n ar y tr e at m e nt eff e ct. H o w e v er, a b n or m al v al u es c a n i n di c at e a s af et y 
c o n c er n a n d will b e f oll o w e d u p as a p pr o pri at e f or st a n d ar d cli ni c al c ar e.

D at a a n d S af et y 
M o nit o ri n g B o a r d 
( D S M B)

A n i n d e p e n d e nt D S M B will m o nit or t h e s af et y a n d c o n d u ct of t h e tri al. T h e 
D S M B m e m b ers hi p will b e c o m p o s e d of m e di c al a n d st atisti c al 
r e pr es e nt ati v es. T h e D S M B m a y pr o vi d e r e c o m m e n d ati o ns t o t h e S p o ns or 
r e g ar di n g st o p pi n g t h e st u d y or dis c o nti n ui n g a tr e at m e nt ar m or ot h er wis e 
m o dif yi n g t h e st u d y d esi g n or c o n d u ct. 

T h e D S M B f or t his st u d y will r e vi e w:

 S af et y d at a fr o m at l e ast 8 p e di atri c p arti ci p a nts e nr oll e d i n P art B of 

St u d y G B T 4 4 0 -0 0 7, f oll o wi n g t h e c o m pl eti o n of 2 8 d a ys of d osi n g wit h 

v o x el ot or 9 0 0 m g t o c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y.

 S af et y d at a o n a p eri o di c b asis as d efi n e d i n t h e D S M B C h a rt er. 

Sit es will b e i nf or m e d of t h e D S M B r e c o m m e n d ati o ns o nl y if t h e 
r e c o m m e n d ati o ns l e a d t o c h a n g es i n t h e st u d y c o n d u ct. 

T h e c o m p ositi o n, r es p o nsi biliti es, a n d ot h er d et ails of t h e D S M B will b e 
d es cri b e d i n a D S M B C h art er as a p pr o pri at e f or e a c h p art o f t h e st u d y.

Pri or t o pr o c e e di n g fr o m t h e 9 0 0 m g d os e t o t h e 1 5 0 0 m g d os e i n P art B, t h e 
f oll o wi n g D S M B r e vi e w will als o t a k e pl a c e:

 A r e vi e w of s af et y d at a fr o m t h e first 6 a d ult p arti ci p a nts at t h e 1 5 0 0 m g 
d os e l e v el fr o m Gr o u p 1 fr o m t h e H O P E St u d y, f ol l o wi n g at l e ast 
2 8 d a ys of d osi n g wit h st u d y dr u g, t o c o nfir m a c c e pt a bl e s af et y a n d 
t ol er a bilit y.

F or P art D, e nr oll m e nt of p arti ci p a nts a g e d 2 t o < 4 y e ars will c o m m e n c e
aft er D S M B r e vi e w of s af et y, t ol er a bilit y, a n d P K d at a fr o m ≥ 1 2 p arti ci p a nts
fr o m P art C of t his st u d y w h o w ei g h < 3 0 k g a n d w er e tr e at e d wit h v o x el ot or
f or ≥ 2 8 d a ys. I n a d diti o n, enr oll m e nt of p arti ci p a nts a g e d 6 m o nt hs t o 
< 2 y e ars will c o m m e n c e aft er S p o ns or r e vi e w of s af et y, t ol er a bilit y, a n d P K 
d at a fr o m ≥ 6 p arti ci p a nts a g e d 2 t o < 4 y e ars w h o w er e tr e at e d wit h 
v o x el ot or f or ≥ 2 8 d a ys fr o m P art D of t his st u d y or ot h er G B T st u di es. T h e 
D S M B m a y b e c o ns ult e d if w arr a nt e d .

Effi c a c y Ass ess m e nts Cli ni c al m e as ur es of h e m ol ysis ar e i n cl u d e d u n d er t h e h e m at ol o g y a n d 
c h e mistr y ass ess m e nts d es cri b e d a b o v e ( H b, r eti c ul o c yt e c o u nt, 
er yt hr o p oi eti n, l a ct at e d e h y dr o g e n as e [ L D H], i n dir e ct bilir u bi n). Cli ni c al 
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m e as ur es of h e m ol ysis a n d T C D ti m e -a v er a g e d m e a n of t h e m a xi m u m 
( T AM M) bl o o d v el o cit y will b e ass ess e d as m e as ur es of p ot e nti al tr e at m e nt 
eff e ct. T C D m e as ur e m e nts will b e p erf or m e d i n P art s B a n d C of t h e st u d y
o nl y .

C o n c o mit a nt 
M e di c ati o ns a n d 
R est ri cti o ns

 P arts A, B, a n d C: H U t h er a p y is all o w e d, pr o v i d e d t h at t h e d os e a n d 

r e gi m e n h a v e b e e n st a bl e f or at l e ast 3 m o nt hs pri or t o si g ni n g t h e I C F

a n d wit h n o a nti ci p at e d n e e d f or d os e a dj ust m e nts d uri n g t h e st u d y .

 P art D: H U t h er a p y is all o w e d pr o vi d e d t h at t h e d os e a n d r e gi m e n h a v e

b e e n st a bl e f or at l e ast 1 m o nt h pri or t o si g ni n g t h e I C F . Titr ati o n t o t h e 

M T D is all o w e d d uri n g t h e st u d y .

 V o x el ot or s h o ul d b e n ot b e c o a d mi nist er e d wit h s e nsiti v e c yt o c hr o m e 

P 4 5 0 (C Y P ) 3 A 4 s u bstr at es wit h a n arr o w t h er a p e uti c i n d e x.

 C o n c o mit a nt us e of str o n g i n d u c ers o f C Y P 3 A 4 wit h v o x el ot or is n ot 

all o w e d.

St atisti c al M et h o ds S a m pl e Si z e

T h e s a m pl e si z e w as n ot s el e ct e d b as e d o n st atisti c al c o nsi d er ati o ns b ut t o 
d et er mi n e pr eli mi n ar y s af et y, t ol er a bilit y, P K, l a b or at or y eff e cts a n d 
tr e at m e nt r es p o ns e of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D. 

P a rt A: A c o h ort si z e of a p pr o xi m at el y 6 p arti ci p a nts f or e a c h a g e gr o u p, 

6 t o 1 1 y e ars a n d 1 2 t o 1 7 y e ars, is b as e d o n a t y pi c al si z e f or a si n gl e -d os e 

P K st u d y.

P a rt B: A p pr o xi m at el y 1 2 p arti ci p a nts at 9 0 0 m g w er e s el e ct e d t o d et er mi n e 
pr eli mi n ar y s af et y, t ol er a bilit y, P K, l a b or at or y eff e cts a n d tr e at m e nt r es p o ns e 
of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D. T h e n u m b er of p arti ci p a nts 
m a y b e i n cr e as e d t o a p pr o xi m at el y 3 6 t o f urt h er c h ar a ct eri z e t h e eff e ct of 
m ulti pl e d os es of v o x el ot or . U p o n a f a v or a bl e r e vi e w b y t h e D S M B , d osi n g 
of a mi ni m u m of 6 p arti ci p a nts at 1 5 0 0 m g m a y c o m m e n c e ( d e p e n d e nt o n 
h o w m a n y p arti ci p a nts w er e e nr oll e d at 9 0 0 m g, i e, n ot t o e x c e e d a t ot al 
st u d y si z e of a p pr o xi m at el y 3 6).

F or t h e e n d p oi nt of c h a n g e fr o m b as eli n e t o W e e k 2 4 i n H b, p o w er 
c al c ul ati o ns ass u m e n or m all y distri b ut e d d at a, a m e a n tr e at m e nt eff e ct of 
0. 8 g/ d L, wit h a st a n d ar d d e vi ati o n ( S D) of 0. 6 g/ d L. F or a 2 -si d e d al p h a = 
0. 0 5 a n d N = 1 2 p arti ci p a nts , p o w er e x c e e ds 9 0 % wit h a p air e d t-t est t o 
r ej e ct t h e n ull h y p ot h esis of e q u alit y of p ost-tr e at m e nt a n d b as eli n e H b 
m e a ns. T h e esti m at es of 0. 8 a n d 0. 6 g/ d L f or t h e m e a n a n d S D, r es p e cti v el y, 
ar e b as e d o n a v ail a bl e D a y 9 0 d at a fr o m C o h orts 1 6 a n d ( p arti al) 1 7 fr o m t h e 
G B T 4 4 0- 0 0 1 st u d y.

P a rt C: U p t o 5 0 p e di atri c p arti ci p a nts w h o ar e 4 t o 1 7 y e ars of a g e wit h 

S C D will b e e nr oll e d. F or t h e pri m ar y effi c a c y e n d p oi nt, c h a n g e fr o m 

b as eli n e i n T A M M T C D v el o cit y at W e e k 4 8, a s a m pl e si z e of 

3 0 p arti ci p a nts a c hi e v es gr e at er t h a n 9 5 % p o w er t o d et e ct a m e a n diff er e n c e 

of 1 5 c m/s e c wit h a n esti m at e d s a m pl e st a n d ar d d e vi ati o n of 2 2 c m/s e c usi n g 

a p air e d t -t est (2 -si d e d) wit h a si g nifi c a n c e l e v el ( al p h a) of 0. 1 0.
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P a rt D: A p pr o xi m a t el y 3 0 p e di atri c p arti ci p a nts wit h S C D w h o ar e 6 m o nt hs 

t o < 4 y e ars of a g e will b e e nr oll e d. T h e s a m pl e si z e w as s el e ct e d t o pr o vi d e 

d es cri pti v e ass ess m e nt of s af et y, t ol er a bilit y, a n d P K eff e cts of v o x el ot or i n 

t his y o u n g er a g e gr o u p wit h n o f or m al st atisti c al ass u m pti o ns.

St u d y E n d p oi nts: P a rt A P ri m a r y 

 C m a x , ar e a u n d er t h e c o n c e ntr ati o n-ti m e c ur v e ( A U C) fr o m ti m e 0 t o t h e 

ti m e of t h e l ast q u a ntifi a bl e c o n c e ntr ati o n ( A U C0- l ast) a n d A U C 0- i nf of 

v o x el ot or i n w h ol e bl o o d

S e c o n d a r y 

 C m a x , A U C0- l ast a n d A U C 0- i nf of v o x el ot or i n pl as m a a n d R B C

 T h e ti m e t h at C m a x w as o bs er v e d (t m a x ), t er mi n al eli mi n ati o n h alf-lif e (t½ )

i n R B C, w h ol e bl o o d a n d pl as m a , a n d p er c e nt H b o c c u p a n c y

S af et y

 Tr e at m e nt -e m er g e nt a d v ers e e v e nts ( T E A Es) a n d s eri o us a d v ers e e v e nts 

( S A Es) 

 Cli ni c al l a b or at or y t ests, p h ysi c al e x a mi n ati o n fi n di n gs, vit al si g ns , a n d

E C Gs

St u d y E n d p oi nts: P a rt B P ri m a r y

 C h a n g e fr o m b as eli n e t o W e e k 2 4 i n H b 

S e c o n d a r y 

 Pr o p orti o n of d a ys wit h S C D s y m pt o m e x a c er b ati o n d uri n g t h e first 

2 4 w e e ks of tr e at m e nt 

 C h a n g e fr o m b as eli n e t o W e e ks 2 1 – 2 4 i n t h e si c kl e c ell dis e as e s e v erit y 

m e as ur e ( S C D S M) T S S 

 C h a n g e fr o m b as eli n e t o 1 2 a n d 2 4 w e e ks i n L D H, i n dir e ct bilir u bi n , a n d

r eti c ul o c yt e c o unt

 V o x el ot or P K t o 2 4 w e e ks ( C m a x , A U C0- l ast, A U C0- i nf, A U C0- 2 4, t1/ 2, 

a c c u m ul ati o n r ati o, bl o o d/ pl as m a r ati o, R B C/ pl as m a r ati o, if a p pr o pri at e) 

a n d p er c e nt H b o c c u p a n c y

 C h a n g e fr o m b as eli n e t o 1 2 a n d 2 4 w e e ks i n c er e br al bl o o d fl o w as 

m e as ur e d b y t h e T A M M T C D v el o cit y

S af et y

 T E A Es a n d S A Es

 Cli ni c al l a b or at or y t ests, vit al si g ns , a n d E C Gs
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St u d y E n d p oi nts

P a rt C

P ri m a r y E n d p oi nt :

 C h a n g e fr o m b as eli n e t o 4 8 w e e ks i n c er e br al bl o o d fl o w as m e as ur e d b y 

t h e T A M M T C D v el o cit y

S e c o n d a r y E n d p oi nts :

 C h a n g e fr o m b a s eli n e t o W e e ks 2 4 a n d 4 8 i n H b, L D H, i n dir e ct 

bilir u bi n , a n d r eti c ul o c yt e c o u nt

 C h a n g e fr o m b as eli n e t o 2 4 w e e ks i n c er e br al bl o o d fl o w as m e as ur e d b y 

t h e T A M M T C D v el o cit y

 Ti m e t o i niti al H b r es p o ns e, d efi n e d as c h a n g e fr o m b as eli n e i n H b 

> 1 g/ d L

 W h ol e bl o o d a n d pl as m a v o x el ot or P K ( Cm a x , A U C, a n d t1/ 2 ,) a n d p er c e nt 

H b o c c u p a n c y

 Pr o p orti o n of p arti ci p a nts wit h n or m al T C D fl o w v el o cit y ( < 1 7 0 c m/s e c 

b y n o ni m a gi ni n g T C D or < 1 5 5 c m/s e c b y T C Di ) at 4 8 w e e ks

 I n ci d e n c e of str o k e a n d V O C d uri n g t h e st u d y

S af et y E n d p oi nts:

 T E A Es a n d S A Es

 Cli ni c al l a b or at or y t ests, vit al si g ns , a n d E C Gs

St u d y E n d p oi nts

P a rt D

P ri m a r y E n d p oi nt s:

 T E A Es a n d S A Es

S e c o n d a r y E n d p oi nts :

 W h ol e bl o o d a n d pl as m a v o x el ot or P K ( C m a x, A U C, t1/ 2 , if a p pr o pri at e) 

a n d o c c u p a n c y

 C h a n g e fr o m b as eli n e t o W e e k 2 4 a n d W e e k 4 8 i n H b, L D H, i n dir e ct 

bilir u bi n, a n d r eti c ul o c yt e c o u nt

 Ti m e t o i niti al H b r es p o ns e, d efi n e d as c h a n g e fr o m b as eli n e i n H b 

> 1 g/ d L

 I n ci d e n c e of str o k e a n d V O C d uri n g t h e st u d y

S af et y E n d p oi nts:

 Cli ni c al l a b or at or y t ests a n d vit al si g ns

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 1 5

T A B L E O F C O N T E N T S

C L I NI CA L S T U D Y P R O T O C O L G B T 4 4 0- 0 0 7 ............................................................................ 1

S T A T E M E N T O F A P P R O V A L A N D C O M P LI A N C E .................................................................2

S Y N O P SI S 3

T A B L E O F C O N T E N T S ...............................................................................................................1 5

LI S T O F T A B L E S .........................................................................................................................2 1

LI S T O F FI G U R E S .......................................................................................................................2 1

LI S T O F A B B R E VI A TI O N S ........................................................................................................2 2

1. I NT R O D U C TI O N ......................................................................................................2 6

1. 1. Dis e as e B a c k gr o u n d ...................................................................................................2 6

1. 2. V o x el ot or ....................................................................................................................2 8

1. 3. R ati o n al e f or St u d y .....................................................................................................2 8

1. 3. 1. St u d y  E n d p oi nts..........................................................................................................3 0

1. 4. S u m m ar y  of R el e v a nt N o n cli ni c al D at a a n d Cli ni c al D at a ........................................3 0

1. 4. 1. N o n cli ni c al D at a .........................................................................................................3 0

1. 4. 2. Cli ni c al D at a ...............................................................................................................3 1

1. 5. D os e R ati o n al e ............................................................................................................3 1

1. 5. 1.  D os e R ati o n al e f or Si n gl e V o x el ot or D os es t o b e E v al u at e d i n P e di atri c 
P arti ci p a nts ( 6 t o 1 1 Y e ars) i n P art A................................ .........................................3 1

1. 5. 2.  R ati o n al e f or t h e V o x el ot or D os e t o b e E v al u at e d i n P art B................................ ......3 2

1. 5. 3. R ati o n al e f or t h e V o x el ot or D os e t o b e E v al u at e d i n C hil dr e n 4 t o 1 1 Y e ars 
Ol d i n P art C a n d C hil dr e n 6 M o nt hs t o < 4 Y e ars Ol d i n P art D.............................. 3 5

1. 6. Ris k Ass ess m e nt .........................................................................................................3 6

2. S T U D Y O BJ E C TI V E S ..............................................................................................3 7

2. 1. P art A ( S i n gl e D os e)...................................................................................................3 7

2. 1. 1. Pri m ar y  O bj e cti v e:......................................................................................................3 7

2. 1. 2. S e c o n d ar y  O bj e cti v e:..................................................................................................3 7

2. 2. P art B ( M ulti pl e D os e) ................................................................................................3 7

2. 2. 1. Pri m ar y  O bj e cti v e:......................................................................................................3 7

2. 2. 2. S e c o n d ar y  O bj e cti v es: ................................................................................................3 7

2. 3. P art C ( M ulti pl e D os e)................................ ................................................................3 7

2. 3. 1. Pri m ar y  O bj e cti v e.......................................................................................................3 7

2. 3. 2. S e c o n d ar y  O bj e cti v e...................................................................................................3 8

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 1 6

2. 4. P art D ( M ulti pl e D os e) ...............................................................................................3 8

2. 4. 1. Pri m ar y  O bj e cti v e.......................................................................................................3 8

2. 4. 2. S e c o n d ar y  O bj e cti v es .................................................................................................3 8

2. 4. 3. E x pl or at or y  O bj e cti v e.................................................................................................3 8

3. I NV E S TI G A TI O N A L P L A N .....................................................................................3 9

3. 1. St u d y D esi g n ...............................................................................................................3 9

3. 1. 1. P art A ( Si n gl e -D os e A d mi nistr ati o n) .........................................................................3 9

3. 1. 2. P art B ( M ulti pl e- D os e A d mi nistr ati o n) ......................................................................4 0

3. 1. 3. P art C ( M ulti pl e -D os e A d mi nistr ati o n) ......................................................................4 1

3. 1. 4. P art D ( M ulti pl e -D os e A d mi nistr ati o n) ......................................................................4 2

3. 2. D ur ati o n of St u d y .......................................................................................................4 2

3. 3. E n d - of-St u d y  Vi sit......................................................................................................4 3

3. 4. E arl y T er mi n ati o n Visit .............................................................................................. 4 3

3. 5. O n g oi n g S af et y a n d D at a R e vi e w ...............................................................................4 3

3. 5. 1. P art B S af et y  R e q uir e m e nts f or D os e Es c al ati o n t o t h e 1 5 0 0 m g Tr e at m e nt 
Ar m .............................................................................................................................4 3

3. 5. 2. P art C ................................ ..........................................................................................4 4

3. 5. 3. P art D................................ ..........................................................................................4 4

3. 6. St o p pi n g R ul es................................ ............................................................................4 4

3. 7. D at a a n d S af et y M o nit ori n g B o ar d .............................................................................4 4

3. 8. E n d of St u d y ...............................................................................................................4 5

3. 9. E n d p oi nts ....................................................................................................................4 5

3. 9. 1. E n d p oi nts f or P art A ................................ ...................................................................4 5

3. 9. 2. E n d p oi nts f or P art B ................................ ...................................................................4 6

3. 9. 3. E n d p oi nts f or P art C ................................ ...................................................................4 6

3. 9. 4. E n d p oi nts f or P art D ................................ ...................................................................4 7

4. S T U D Y P O P U L A T I O N .............................................................................................4 8

4. 1. I ncl usi o n Crit eri a ........................................................................................................ 4 8

4. 2. E x cl usi o n Crit eri a .......................................................................................................4 9

5. S T U D Y P R O C E D U R E S A N D E V A L U A TI O N S .....................................................5 1

5. 1. P arti ci p a nt S cr e e ni n g................................ ..................................................................5 1

5. 2. El e ctr o ni c P ati e nt R e p ort e d O ut c o m es ( e P R O) S cr e e ni n g .........................................5 1

5. 3.  Cli ni c al Ass ess m e nts ................................ ..................................................................5 1

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 1 7

5. 4. S af et y  Ass ess m e nts.....................................................................................................5 2

5. 4. 1. Cli ni c al L a b or at or y  St u di es ........................................................................................5 2

5. 4. 2. H e m o gl o bi n G e n ot y p e ................................................................................................5 4

5. 4. 3. E x pl or at or y  Ass ess m e nts ( P art C o nl y )......................................................................5 4

5. 4. 4. Vit al Si g ns ..................................................................................................................5 4

5. 4. 5. El e ctr o c ar di o gr a ms ( E C Gs) ........................................................................................5 5

5. 4. 6. P h y si c al E x a mi n ati o ns ................................................................................................5 5

5. 4. 7. Tr a ns cr a ni al D o p pl er ( P arts B a n d C) ........................................................................5 5

5. 5. Eli gi bilit y  Ass ess m e nt ................................................................................................5 5

5. 6. Tr e at m e nt R es p o ns e Ass ess m e nts ..............................................................................5 6

5. 7. P h ar m a c o ki n eti c Ass ess m e nts ....................................................................................5 6

5. 7. 1. P art A................................ ..........................................................................................5 6

5. 7. 2. P art B ................................ ..........................................................................................5 6

5. 7. 3. P art C ................................ ..........................................................................................5 7

5. 7. 4. P art D................................ ..........................................................................................5 8

5. 7. 5. C o n c e ntr ati o n M e as ur e m e nts .....................................................................................5 8

5. 8. El e ctr o ni c P ati e nt R e p ort e d O ut c o m es a n d e Di ar y  ( P art B o nl y) ..............................5 9

5. 8. 1. El e ctr o ni c P ati e nt R e p ort e d O ut c o m e Si c kl e C ell Dis e as e S e v erit y  M e as ur e ...........5 9

5. 8. 2. e Di ar y  of St u d y Dr u g C o m pli a n c e .............................................................................5 9

5. 9. T ast e a n d P al at a bilit y  Q u esti o n n air e ( P art A C o h ort 2, P art C, a n d P art D) ..............5 9

5. 1 0. F or m ul ati o n Tr a nsiti o n Visit ( P art C) .........................................................................5 9

5. 1 1. Miss e d Ass ess m e nts ...................................................................................................6 0

6. E A R L Y DI S C O N TI N U A TI O N O F T RI A L O R I N DI VI D U A L 
P A R TI CI P A N T S ........................................................................................................6 1

6. 1. E arl y Dis c o nti n u ati o n of t h e Tri al ..............................................................................6 1

6. 2. E arl y Dis c o nti n u ati o n of St u d y  Tr e at m e nt.................................................................6 1

6. 3. E arl y Dis c o nti n u ati o n of St u d y  P arti ci p ati o n.............................................................6 1

6. 4. P arti ci p a nt R e pl a c e m e nt .............................................................................................6 2

7. S T U D Y D R U G ...........................................................................................................6 3

7. 1. I n v esti g ati o n al M e di ci n al Pr o d u ct ..............................................................................6 3

7. 1. 1. P arts A a n d B ..............................................................................................................6 3

7. 1. 2. P art C ................................ ..........................................................................................6 3

7. 1. 3. P art D................................ ..........................................................................................6 3

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 1 8

7. 1. 4. P h y si c al D es cri pti o n ...................................................................................................6 3

7. 1. 5. F or m ul ati o n .................................................................................................................6 4

7. 1. 6. P a c k a gi n g a n d L a b eli n g ..............................................................................................6 4

7. 1. 7. St or a g e a n d H a n dli n g Pr o c e d ur e ................................................................................6 4

7. 2. Dr u g A c c o u n t a bilit y a n d R et e nti o n............................................................................6 5

8. D O S A G E A N D T R E A T M E N T A D MI NI S T R A TI O N ..............................................6 6

8. 1. Tr e at m e nt R e gi m e n ....................................................................................................6 6

8. 2. D os e M o difi c ati o n f or P arts B, C, a n d D ....................................................................6 7

8. 2. 1. D os e Fr e q u e n c y ..........................................................................................................6 7

8. 2. 2. D os e M o difi c ati o n G ui d eli n es P arts B a n d C f or P arti ci p a nts A g e d 1 2 t o 
1 7 Y e ars ......................................................................................................................6 7

8. 2. 3. D os e M o difi c ati o n G ui d eli n es f or P art C P arti ci p a nts A g e d 4 t o 1 1 Y e ars 
a n d f or P art D P arti ci p a nts A g e d 6 M o nt hs t o < 4 Y e ars ...........................................6 9

8. 3. Tr e at m e nt of O v er d os e ...............................................................................................7 2

8. 4.  C o n c o mit a nt M e di c ati o ns................................ ...........................................................7 2

8. 4. 1.  R estri cti o ns R e g ar di n g C o n c o mit a nt M e di c ati o ns ................................ .....................7 2

8. 4. 2. Ot h er R estri cti o ns .......................................................................................................7 3

8. 5. F ertilit y / C o ntr a c e pti v e R e q uir e m e nts.........................................................................7 3

8. 5. 1. I nstr u cti o ns f or F e m al e P arti ci p a nts of C hil d- B e ari n g P ot e nti al ................................7 3

8. 5. 2. F e m al e P arti ci p a nts of N o n- C hil d -B e ari n g P ot e nti al .................................................7 3

8. 5. 3. I nstr u cti o ns f or M al e P artici p a nts C a p a bl e of F at h eri n g a C hil d ............................... 7 3

8. 5. 4. A c c e pt a bl e F or ms of C o ntr a c e pti o n ...........................................................................7 4

9. A D V E R S E E V E N T S ..................................................................................................7 5

9. 1. R e c or di n g A d v ers e E v e nts .........................................................................................7 5

9. 2.  Ass ess m e nt of A d v ers e E v e nts................................ ...................................................7 5

9. 2. 1. S eri o us A d v ers e E v e nt ................................................................................................7 5

9. 2. 2. I nt e nsity of A d v ers e E v e nts ........................................................................................7 6

9. 2. 3. R el ati o ns hi p t o I n v esti g ati o n al Pr o d u ct ......................................................................7 7

9. 2. 4.  U n e x p e ct e d A d v ers e R e a cti o ns ................................ ..................................................7 7

9. 3. R e p orti n g A d v ers e E v e nts ..........................................................................................7 7

9. 3. 1. Di a g n osis v ers us Si g ns a n d S y m pt o ms ......................................................................7 7

9. 3. 2. A d v ers e E v e nts O c c urri n g S e c o n d ar y  t o Ot h er E v e nts..............................................7 7

9. 3. 3. P ersist e nt or R e c urr e nt A d v ers e E v e nts .....................................................................7 8

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 1 9

9. 3. 4. A b n or m al L a b or at or y  V al u es .....................................................................................7 8

9. 4. Dis c o nti n u ati o n d u e t o A d v ers e E v e nts ......................................................................7 8

9. 5. R e p orti n g S eri o us A d v ers e E v e nts .............................................................................7 8

9. 6. C h o osi n g A d v ers e E v e nt T er ms .................................................................................7 9

9. 7. R e p orti n g Pr e g n a n c y ..................................................................................................7 9

9. 8. R e p orti n g O v er d os e ....................................................................................................8 0

1 0. D A T A A N A L Y SI S A N D S T A TI S TI C A L  P L A N S...................................................8 1

1 0. 1. S a m pl e Si z e ................................................................................................................8 1

1 0. 2. P o p ul ati o ns f or A n al y sis .............................................................................................8 1

1 0. 3. A n al y s e s ......................................................................................................................8 2

1 0. 3. 1. P h ar m a c o ki n eti c D at a .................................................................................................8 2

1 0. 3. 2. S af et y  D at a..................................................................................................................8 2

1 0. 3. 3. Effi c a c y  D at a ..............................................................................................................8 3

1 0. 3. 4.  H a n dli n g of Missi n g D at a................................ ...........................................................8 3

1 1. R E G U L A T O R Y, E T HI C A L  A N D L E G A L O B LI G A TI O N S .................................. 8 4

1 1. 1. Et hi c al C o nsi d er ati o n ..................................................................................................8 4

1 1. 2. I nstit uti o n al R e vi e w B o ar d or Et hi cs C o m mitt e e a n d R e g ul at or y  A p pr o v al .............8 4

1 1. 3. I ns ur a n c e a n d Fi n a n ci al Dis cl os ur e ............................................................................8 4

1 1. 4.  Ess e nti al D o c u m e nt ati o n R e q uir e m e nts................................ .....................................8 4

1 1. 5. I nf or m e d C o ns e nt a n d Ass e nt.....................................................................................8 4

1 1. 6. C o nfi d e nti alit y ............................................................................................................8 5

1 1. 7. R e g ul at or y , Et hi c al, a n d L e g al O bli g ati o ns................................................................8 5

1 1. 8. Tri al D o c u m e nt ati o n a n d D at a St or a g e ......................................................................8 5

1 1. 9. St u d y  R e c or d R et e nti o n..............................................................................................8 6

1 1. 1 0. Dis cl os ur e of I nf or m ati o n ...........................................................................................8 6

1 1. 1 1. P u bli c ati o n ..................................................................................................................8 7

1 2. A D MI NI S T R A TI V E O B LI G A TI O N S ......................................................................8 8

1 2. 1. S o ur c e D at a .................................................................................................................8 8

1 2. 2.  D at a C oll e cti o n ...........................................................................................................8 8

1 2. 3. M o nit ori n g ..................................................................................................................8 8

1 2. 4. Q u alit y  C o ntr ol, Q u ality Ass ur a n c e a n d R e g ul at or y I ns p e cti o ns...............................8 8

1 3. S T U D Y R E P O R T .......................................................................................................9 0

1 4. R E F E R E N C E S ...........................................................................................................9 1

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 2 0

A P P E N DI X 1. P A R T A S C H E D U L E O F A S S E S S M E N T S .....................................................9 4

A P P E N DI X 2. D E T AI L O F P A R T A B L O O D P K C O L L E C TI O N S ....................................... 9 5

A P P E N DI X 3. P A R T B S C H E D U L E O F A S S E S S M E N T S .....................................................9 6

A P P E N DI X 4. D E T AI L O F P A R T B B L O O D P K C O L L E C TI O N S ....................................... 9 8

A P P E N DI X 5. P A R T C S C H E D U L E O F A S S E S S M E N T S .....................................................9 9

A P P E N DI X 6. P A R T C P H A R M A C O KI N E T I C S A M P LI N G S C H E D U L E .........................1 0 1

A P P E N DI X 7. P A R T D S C H E D U L E O F A S S E S S M E N T S ...................................................1 0 2

A P P E N DI X 8. P A R T D P H A R M A C O KI N E T I C S A M P LI N G S C H E D U L E .........................1 0 4

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 2 1

LI S T O F T A B L E S

T a bl e 1: Si m ul at e d H e m ol y sis M e as ur es O ut c o m es B as e d o n D at a i n A d ult 
P arti ci p a nts ( % C h a n g e fr o m B as eli n e) f or V o x el ot or 9 0 0 a n d 1 5 0 0 m g ..................3 4

T a bl e 2: P ar a m et er Esti m at es Fr o m t h e W h ol e Bl o o d V o x el ot or P o p ul ati o n P K 
M o d el ( A d ults V ers us A d ol es c e nts) ...........................................................................3 4

T a bl e 3:  V o x el ot or W ei g ht- B as e d D os es D et er mi n e d f or P e di atri c P arti ci p a nts..................... 3 5

T a bl e 4: P arts A, B, a n d C: Cli ni c al L a b or at or y  T ests .............................................................5 3

T a bl e 5: P art D: Cli ni c al L a b or at or y  T ests...............................................................................5 4

T a bl e 6: D os e M o difi c ati o n G ui d eli n es f or St u d y  Dr u g– R el at e d A d v ers e E v e nts 
( 1 2- 1 7 y e ars) ...............................................................................................................6 8

T a bl e 7: D os e M o difi c ati o n G ui d eli n es f or St u d y  Dr u g– R el at e d R as h ( 1 2 – 1 7 y e ars) ............ 6 9

T a bl e 8: W ei g ht -B as e d D os e Gr o u ps .......................................................................................6 9

T a bl e 9: D os e M o difi c ati o n G ui d eli n es f or St u d y  Dr u g R el at e d A d v ers e E v e nts 
( 6 M o nt hs – 1 1 y e ars) ...................................................................................................7 0

T a bl e 1 0: D os e M o difi c ati o n G ui d eli n es f or St u d y  Dr u g R el at e d R as h 
( 6 M o nt hs - 1 1 y e ars) ....................................................................................................7 1

T a bl e 1 1: S e nsiti v e C Y P 3 A 4 S u bstr at es wit h a N arr o w T h er a p e uti c R a n g e .............................7 2

T a bl e 1 2: E x a m pl es of Str o n g C Y P 3 A 4 I n d u c ers ......................................................................7 3

T a bl e 1 3: Gr a di n g f or A d v ers e E v e nts n ot C o v er e d i n t h e N CI -C T C A E ..................................7 6

LI S T O F FI G U R E S

Fi g ur e 1: Si m ul ati o ns of V o x el ot or 9 0 0 m g i n A d ults a n d 6 0 0 m g i n C hil dr e n 
( 6 t o 1 1 y e ars) .............................................................................................................3 2

Fi g ur e 2: P art A St u d y  S c h e m ati c..............................................................................................3 9

Fi g ur e 3: P art B M ulti pl e -D os e S af et y  St u d y S c h e m ati c...........................................................4 0

Fi g ur e 4: P art C M ulti pl e -D os e S c h e m a ....................................................................................4 1

Fi g ur e 5: P art D M ulti pl e -D os e St u d y  S c h e m ati c......................................................................4 2

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 2 2

LI S T O F A B B R E VI A TI O N S

A b b r e vi ati o n D es c ri pti o n

A C S a c ut e c h est s y n dr o m e

A D L a cti viti es of d ail y li vi n g

A E a d v ers e e v e nt

A L T al a ni n e a mi n otr a nsf er as e

A S T as p art at e a mi n otr a nsf er as e

A U C ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e

A U C 0 - 2 4 ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e z er o ( pr e d os e) t o 2 4 h o urs

A U C 0 -i nf ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e z er o t o e xtr a p ol at e d t o i nfi nit y

A U C 0 -l ast ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e 0 t o t h e ti m e of t h e l ast 
q u a ntifi a bl e c o n c e ntr ati o n

A U C t ar e a u n d er t h e c ur v e at d esi g n at e d ti m e

BI D t wi c e d ail y

B P bl o o d pr ess ur e

B U N bl o o d ur e a nitr o g e n

% C V p er c e nt c o effi ci e nt of v ari ati o n

C F R ( U nit e d St at es) C o d e of F e d er al R e g ul ati o ns

C m a x m a xi m u m o bs er v e d c o n c e ntr ati o n

C mi n mi ni m u m dr u g c o n c e ntr ati o n

C N S c e ntr al n er v o us s yst e m

C R A cli ni c al r es e ar c h ass o ci at e

C R F c as e r e p ort f or m

C R O c o ntr a ct r es e ar c h or g a ni z ati o n

C T C A E C o m m o n T er mi n ol o g y Crit eri a f or A d v ers e E v e nts

C Y P c yt o c hr o m e P 4 5 0

D DI dr u g - dr u g i nt er a cti o n

D S M B d at a s af et y m o nit ori n g b o ar d

E C et hi cs c o m mitt e e

E C G el e ctr o c ar di o gr a m

e C R F el e ctr o ni c c as e r e p ort f or m

E D C el e ctr o ni c d at a c a pt ur e

E O S e n d of st u d y

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 2 3

A b b r e vi ati o n D es c ri pti o n
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L C/ M S li q ui d c hr o m at o gr a p h y/ m ass s p e ctr o m etr y

M e d D R A M e di c al Di cti o n ar y f or R e g ul at or y A cti viti es ( M e d D R A ® )

mi n mi ni m u m

m L millilit er

M RI m a g n eti c r es o n a n c e i m a gi n g

M T D m a xi m u m t ol er at e d d os e
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A b b r e vi ati o n D es c ri pti o n

N A U C A U C 0- ∞ n or m ali z e d b y d os e

N CI N ati o n al C a n c er I nstit ut e

N C m a x C m a x n or m ali z e d b y d os e

N S AI D n o n-st er oi d al i nti- i nfl a m m at or y dr u g

P D p h ar m a c o d y n a mi cs

PI Pri n ci p al I n v esti g at or

P K p h ar m a c o ki n eti cs

P O P p o p ul ati o n

P P p ol y pr o p yl e n e

P R p uls e r at e

P T pr ot hr o m bi n ti m e

P T T p arti al t hr o m b o pl asti n ti m e

Q D o n c e d ail y 

Q T Q T i nt er v al 

Q T c c orr e ct e d Q T i nt er v al

Q T c F Q T c orr e ct e d b y F e d eri c a’s f or m ul a

R B C r e d bl o o d c ell

R St at e r el a x e d, or hi g h o x y g e n at e d, st at e of h e m o gl o bi n

S A E s eri o us a d v ers e e v e nt

S C D si c kl e c ell dis e as e

S C D S si c kl e c ell dis e as e s e v erit y

S C D S M si c kl e c ell dis e as e s e v erit y m e as ur e 

S O P st a n d ar d o p er ati n g pr o c e d ur e

t1/ 2 t er mi n al eli mi n ati o n h alf -lif e

T A M M ti m e-a v er a g e d m e a n of t h e m a xi m u m

T m a x ti m e of m a xi m u m c o n c e ntr ati o n

T C D tr a ns cr a ni al D o p pl er

T C Di i m a gi n g tr a ns cr a ni al D o p pl er

T E A E tr e at m e nt-e m er g e nt a d v ers e e v e nt

TI B C t ot al ir o n-bi n di n g c a p a cit y 

T S S t ot al s y m pt o m s c or e

T St at e t e ns e, or l o w o x y g e n at e d, st at e of h e m o gl o bi n
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A b b r e vi ati o n D es c ri pti o n

U L N u p p er li mit of n or m al 

V O C v as o -o c cl usi v e crisis

Vss v ol u m e of distri b uti o n at st e a d y -st at e

W B C w hit e bl o o d c ell

W H O W orl d H e alt h Or g a ni z ati o n
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1. I N T R O D U C TI O N

1. 1. Dis e as e B a c k g r o u n d

Si c kl e c ell dis e as e ( S C D), t h e first h u m a n dis or d er w h os e m ol e c ul ar b asis w as u n c o v er e d, is a n 
a ut os o m al r e c essi v e c o n diti o n i n w hi c h t h e gl ut a mi c a ci d r esi d u e n or m all y f o u n d at t h e 6 t h 
p ositi o n of t h e h e m o gl o bi n β -s u b u nit ( β A ) is r e pl a c e d b y a v ali n e r esi d u e ( βS ) (It a n o, 1 9 4 9)
(I ngr a m, 1 9 5 6 ). F u n cti o n al h e m o gl o bi n t etr a m ers t h at c o nt ai n β S s u b u nits ( H b S) bi n d a n d r el e as e 
o x y g e n a n al o g o usl y t o n or m al h e m o gl o bi n t etr a m ers ( H b A). H o w e v er, d e o x y g e n at e d H b S t e n ds 
t o p ol ym eri z e i nt o l o n g c h ai ns t h at d a m a g e a n d dist ort r e d c ells . P ol y m eri z ati o n of d e o x y H b is 
t h e si n gl e tri g g er t o all t h e p at h ol o gi c al m a nif est ati o ns of S C D w hi c h is c h ar a ct eri z e d b y 
h e m ol y ti c a n e mi a a n d v as o-o c cl usi o n l e a di n g t o pr o gr essi v e e n d- or g a n d a m a g e wit h a cli ni c al 
c o urs e of lif e -l o n g p ai n, dis a bilit y a n d e arly d e at h.

A m o n g t h e e arli est m a nif est ati o ns of si c kl e-r el at e d or g a n d a m a g e is l oss of s pl e ni c f u n cti o n i n 
t h e first t w o ye ars of lif e w hi c h pl a c es c hil dr e n at hi g h ris k of s e psis, p arti c ul arl y  fr o m 
e n c a ps ul at e d or g a nis ms s u c h as Str e pt o c o c c us p n e u m o ni a e a n d H a e m o p hil us i nfl u e nz a e .
F urt h er m or e, r e n al c o n c e ntr ati n g a bilit y is als o i m p air e d a n d si g n als t h e b e gi n ni n g of t h e d e cli n e 
i n r e n al f u n cti o n t h at m a y l e a d t o c hr o ni c r e n al f ail ure a n d e n d -st a g e r e n al dis e as e . P ai n is als o 
a n i m p ort a nt c o m p o n e nt of t h e dis e as e a n d i n y o u n g c hil dr e n, pr es e nts as d a ct yl itis or h a n d-f o ot 
s yn dr o m e a n d c a n b e t h e first si g n of S C D . T h e m ost d e v ast ati n g c o m pli c ati o n of p e di atri c S C D
is t h e d e v el o p m e nt of c e ntr al n er v o us s ys t e m ( C N S) e v e nts. T hi s m a y  pr es e nt as o v ert str o k e or 
sil e nt str o k es w hi c h ar e s u b cli ni c al c er e br al i nf ar cti o ns d et e ct e d o n br ai n m a g n eti c r es o n a n c e 
i m a gi n g ( M RI). Al m ost 5 0 % of t h e S C D p o p ul ati o n is p e di atri c (F ar b er, 1 9 8 5 ) a n d 
a p pr o xi m at el y  1 1 % of S C D p ati e nts h a v e cli ni c all y a p p ar e nt str o k es b ef or e t h e a g e of 2 0 y e ars .
T h e ris k of str o k e is hi g h est d uri n g t h e first d e c a d e, a n d it is m ost si g nifi c a nt b et w e e n a g es 2 a n d 
5, w h e n i t r e a c h es 1. 0 2 % p er y e ar . I n a d diti o n t o o v ert str o k es, a n ot h er 1 7% t o 2 2 % of c hil dr e n 
s uff er sil e nt str o k es w hi c h c a n pr o d u c e si g nifi c a nt n e ur o ps y c h ol o gi c al d efi cits 
(O h e n e -Fr e m p o n g, 1 9 9 8 ; V er d u z c o, 2 0 0 9 ). T h e p at h o g e n esis of str o k e i n c hil dr e n wit h S C D is 
c o m pl e x a n d n ot f ull y  r es ol v e d b ut i n m ost c as es i n v ol v es o c cl usi o n or st e n osis of t h e l ar g e 
i ntr a cr a ni al art eri es. Hist o p at h ol o g y  vari es, b ut i n g e n er al t h e p att er n is o n e of s m o ot h m us cl e 
pr olif er ati o n wit h o v erl yi n g e n d ot h eli al d a m a g e a n d fi br osis (R ot h m a n, 1 9 8 6 ; K os h y , 1 9 9 0).
S m all er art eri ol es a n d c a pill ari es s h o w dist e nti o n, t hr o m b osis a n d v ess el w all n e cr osis 
(T u o h y , 1 9 9 7). D a m a g e d, a b err a nt r e d c ells a d h er e a b n or m ally t o t h e v as c ul ar e n d ot h eli u m a n d 
t h er e by tri g g er e n d ot h eli al c ell a cti v ati o n. E n d ot h eli al c ell a cti v ati o n c as c a d es i nt o f urt h er 
dist ur b a n c es, i n cl u di n g a h y p er c o a g ul a bl e st at e a n d a b n or m al v as o m ot or t o n e . T h e gr e at er ris k of 
str o k e i n yo u n g c hil dr e n wit h S C D m a y  b e e x pl ai n e d b y t h e hi g h er c er e br al bl o o d v el o cit y 
o bs er v e d i n t his p o p ul ati o n ( P o w ars, 2 0 0 0 ).

Tr a ns cr a ni al D o p pl er ( T C D) ultr as o n o gr a p h y c a n b e us e d t o ass ess c er e br al bl o o d fl o w a n d 
pr e di ct C N S e v e nts i n S C D . T C D s h o ws a hi g h er m e a n i ntr a cr a ni al art eri al fl o w v el o cit y  i n 
c hil dr e n wit h S C D ( a b o ut 1 3 0 t o 1 4 0 c m/s e c) r el ati v e t o t h os e wit h o ut S C D ( a b o ut 9 0 c m/s e c) .
T h e N ati o n al H e art, L u n g, a n d Bl o o d I nstit ut e r e c o m m e n ds c hr o ni c tr a nsf usi o n t h er a p y  f or 
c hil dr e n wit h a T C D v el o cit y  e x c e e di n g 2 0 0 c m/s e c b as e d o n t h e r es ults of t h e S T O P tri al 
(A d a ms, 1 9 9 8 ). T C D v el o citi es of 1 7 0 t o 2 0 0 c m /se c ar e d esi g n at e d as “ c o n diti o n al ” a n d c a n 
pr o gr ess i nt o t h e a b n or m al r a n g e . C hil dr e n i n t his c at e g or y  r e q uir e cl os e o bs er v ati o n. B as e d o n 
t h e r es ults of t h e T Wi T C H st u d y, c hil dr e n o n a c hr o ni c tr a nsf usi o n pr ot o c ol f or el e v at e d T C D 
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v el o cit y  > 2 0 0 c m/s e c f or at l e ast 1 2 m o nt hs, c a n b e s af ely tr a nsiti o n e d t o h y dr o x y u r e a ( H U) 
(W ar e, 2 0 1 5 ).

O v er all, t h e m a n a g e m e nt str at e gi es f or S C D h a v e e v ol v e d v er y  sl o wly, a n d tr e at m e nt of 
S C D r e m ai ns a s eri o us u n m et m e di c al n e e d. I n c hil dr e n, r o uti n e v a c ci n ati o n b e gi n ni n g i n t h e 
1 9 7 0s c o ntri b ut e d t o t h e r e d u cti o n i n d e at h r at e as a r es ult of i nf e cti o us c o m pli c ati o n . R e d bl o o d 
c ell ( R B C) tr a nsf usi o ns ar e a d mi nist er e d t o all e vi at e s ym pt o m ati c a n e mi a as w ell as f or str o k e 
tr e at m e nt a n d pr e v e nti o n. Tr a nsf usi o ns ar e c ostl y,  c u m b ers o m e, a n d n ot u nif or ml y  a c c essi bl e 
a n d a c c o m p a ni e d b y ris ks, i n cl u di n g ir o n o v erl o a d (W a hl, 2 0 0 9 ). H U t h er a p y f or S C D is li mit e d 
b y  its si d e eff e ct pr ofil e, p o or p ati e nt a d h er e n c e, v ari a bl e p ati e nt r es p o ns es, a n d c o n c er ns of 
l o n g-t er m t o xi cit y (Br a n d o w, 2 0 1 0 ). T h e o nl y c ur ati v e tr e at m e nt is b o n e m arr o w tr a ns pl a nt ati o n 
fr o m a hist o c om p ati bl e d o n or, a n o pti o n t h at h as b e e n a v ail a bl e si n c e t h e 1 9 9 0s (Pl att, 2 0 1 4 ), b ut 
b o n e m arr o w tr a ns pl a nt ati o n c arri es si g nifi c a nt ris ks a n d is ass o ci at e d wit h a ~ 5 % m ort alit y  r at e 
(N at h a n, 2 0 1 3 ). D es pit e t h e c urr e nt st a n d ar d of c ar e, i n cl u di n g H U, bl o o d tr a nsf usi o n, a n d 
p alli ati v e t h er a p y f or a c ut e att a c ks, p ati e nts wit h S C D c o nti n u e t o s uff er s eri o us m or bi dit y  a n d 
pr e m at ur e m ort alit y  (St ei n b er g, 2 0 0 3 ).

T o d at e, n o dr u gs h a v e b e e n a p pr o v e d t h at s p e cifi c all y  t ar g et t h e u n d erlyi n g m e c h a nis m of S C D .
T h e m e c h a nis m of a cti o n of H U i n v ol v es a hi g hl y v ari a bl e i n cr e as e i n t h e l e v el of f et al 
h e m o gl o bi n ( H b F) i n a li mit e d s u bs et of R B Cs ( F- c ells), r es ulti n g i n li mit e d pr ot e cti o n fr o m 
si c kli n g. H b F is t h e pr e d o mi n a nt h e m o gl o bi n d uri n g f et al d e v el o p m e nt a n d b e gi ns t o d e cli n e i n 
pr o d u cti o n s h ortl y  aft er birt h. S y nt h esis of a d ult h e m o gl o bi n ( H b A ) b e gi ns s h ortl y  b ef or e birt h 
a n d n e ars its a d ult pr o p orti o n a p pr o xi m at el y  6 t o 9 m o nt hs p ost p art u m. H b F p o w erf ull y i n hi bits 
t h e p ol ym eri z ati o n of d e o x y H b S d u e t o its hi g h o x y g e n affi nit y as w ell as i ntri nsi c str u ct ur al 
c h ar a ct eristi cs t h at bl o c k p ol y m er f o r m ati o n. I n di vi d u als w h o ar e h o m o z y g o us f or t h e β S g e n e 
s h o w n o dis e as e m a nif est ati o ns u ntil l at e i n t h e first y e ar of lif e w h e n t h e d e cli ni n g l e v el of H b F 
n o l o n g er pr ot e cts a g ai nst d e o x y H b S p ol y m eri z ati o n . T h e pr ot e cti v e eff e ct of H b F h as b e e n 
f urt h er v ali d at e d b y t h e o bs er v ati o n t h at r ar e i n di vi d u als w h o ar e c o m p o u n d h et er o z y g ot es f or 
t h e β S g e n e a n d a g e n e d el eti o n r es ulti n g i n p ersist e nt H b F e x pr essi o n ( H b S- H P F H) d o n ot h a v e 
m a nif est ati o ns of S C D . H b S -H P F H is t y pi c all y  ass o ci at e d wit h 2 0-3 0 % H b F l e v els distri b ut e d 
e q u all y  a m o n g er yt hr o c yt es ( p a n c ell ul ar). I n a d diti o n, a f or m of d el eti o n al H b S -H P F H h as b e e n 
d es cri b e d wit h p a n c ell ul ar H b F l e v els of 1 0 % a n d f e w, if a n y, s i c kl e c ell-r el at e d e v e nts
(A ki n s h e ye, 2 0 1 1 ). T a k e n t o g et h er, t h e d at a fr o m s u bj e cts wit h H b S -H P F H s u g g ests t h at 
p a n c ell ul ar H b F of 2 0 % t o 3 0 % pr e v e nts S C D a n d t h at l e v els as l o ws as 1 0 % m a y  b e s uffi ci e nt 
f or pr ot e cti o n.

B e c a us e o x y h e m o gl o bi n is a p ot e nt i n hi bit or of H b S p ol y m eri z ati o n , all ost eri c m o difi c ati o n of 
h e m o gl o bi n t o i n cr e as e t h e pr o p orti o n of o xy h e m o gl o bi n is a pr o misi n g str at e g y  t o a c hi e v e 
i n hi biti o n of H b S p ol y m eri z ati o n i n all R B Cs (N o g u c hi, 1 9 8 8 ). Pri or e x p eri m e nt al 
h e m o gl o bi n -m o dif y i n g a g e nts ( B W 1 2 C a n d t u c ar es ol) h a v e pr o vi d e d pr o of of c o n c e pt f or t h e 
h e m o gl o bi n m o difi c ati o n a p pr o a c h b y d e m o nstr ati n g a n i n cr e as e i n o x y h e m o gl o bi n a n d a 
d e cr e as e i n cli ni c al bi o m ar k ers of h a e m ol ys is (K ei d a n, 1 9 8 6 ; Ar y a, 1 9 9 6 ). D es pit e t h e i n cr e as e 
i n he m o gl o bi n o x y g e n affi nit y , t h es e dr u gs w er e w ell t ol er at e d b y h e alt h y v ol u nt e ers, a n d t h e y  
r e m ai n e d w ell-c o m p e ns at e d b ot h at n e ar m a xi m al e x er cis e a n d at r est wit h littl e c h a n g e i n b as al 
o x y g e n c o ns u m pti o n or r esti n g h e art r at e ( Ni c h olls, 1 9 8 9 ; N g o, 2 0 1 2 ).
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1. 2. V o x el ot o r

Gl o b al Bl o o d T h er a p e uti cs , I n c. ( G B T) h as d e v el o p e d v o x el ot or ( pr e vi o usl y G B T 4 4 0), a s m all 
m ol e c ul e all ost eri c m o d ul at or of h e m o gl o bi n o x y g e n affi nit y, f or t h e tr e at m e nt of S C D. O n 
2 5 N o v e m b er 2 0 1 9, v o x el ot or w as a p pr o v e d f or us e i n t h e U nit e d St at es ( U S) u n d er t h e 
tr a d e n a m e Ox br y t a® 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), a n d is i n di c at e d f or t h e 
tr e at m e nt of S C D i n a d ults a n d p e di atri c p ati e nts 1 2 ye ars of a g e a n d ol d er.

T h e m e c h a nis m of a cti o n of v o x el ot or i n v ol v es i n hi biti o n of H b S p ol ym eri z ati o n b y  i n cr e asi n g 
t h e affi nity of h e m o gl o bi n f or o x y g e n. H e m o gl o bi n e xists i n b ot h a r el a x e d ( R) a n d a t e ns e ( T) 
st at e wit h hi g h a n d l o w affi nit y  f or o x yg e n, r es p e cti v el y (E at o n, 1 9 9 9 ). U p o n bi n di n g t o H b S, 
v o x el ot or eff e cti v el y m ai nt ai ns a t ar g et e d fr a cti o n of H b S i n t h e R st at e . H e m o gl o bi n S 
m ol e c ul es t h at ar e i n t h e R ( o x y g e n at e d) st at e ar e p ot e nt i n hi bit ors of H b S p ol y m eri z ati o n a n d, 
c o n v ers el y, o nl y d e o x y g e n at e d H b S is c a p a bl e of p ol y m eri zi n g t o cr e at e si c kli n g of R B C s . T h us, 
H b S t h at is m o difi e d b y  v o x el ot or mi mi cs H b F a n d pr e v e nts S C D m a nif est ati o ns b y  m ai nt ai ni n g 
a n R -st at e c o nf or m ati o n a n d i n hi biti n g d e o x y H b S  p ol y m eri z ati o n . B e c a us e v o x el ot or bi n ds t o 
t h e he m o gl o bi n α c h ai n, its eff e cts o n t h e o x y g e n e q uili bri u m c ur v es ar e e x p e ct e d t o b e si mil ar 
i n n or m al a n d si c kl e bl o o d. N o n cli ni c al d at a a n d d at a fr o m pri or e x p eri m e nt al h e m o gl o bi n -
m o dif y i n g a g e nts d e m o nstr at e t h at o nl y a fr a cti o n of h e m o gl o bi n m ust b e m ai nt ai n e d i n t h e R 
st at e i n or d er t o i n hi bit si c kli n g. B as e d o n d at a fr o m pri or e x p eri m e nt al c o m p o u n ds a n d g e n eti c 
d at a fr o m hi g h -affi nit y  he m o gl o bi n m ut ati o ns i n h u m a ns, 1 0 % t o 3 0 % he m o gl o bi n m o difi c ati o n 
b y  v o x el ot or s h o ul d b e s af el y a c hi e v a bl e i n h u m a ns (A ki ns h e y e, 2 0 1 1 ; Ar y a, 1 9 9 6 ; 
G o n z al e z, 2 0 0 9 ).

V o x el ot or w as r ati o n all y d esi g n e d, b as e d o n k n o wl e d g e of t h e ch e mi c al str u ct ur e a n d m o d e of 
h e m o gl o bi n bi n di n g of pri or h e m o gl o bi n -m o dif y i n g a g e nts i n or d er t o i m pr o ve p ot e n c y  a n d 
s p e cifi cit y f or h e m o gl o bi n (S af o, 2 0 0 4 ; A b d ul m ali k, 2 0 1 1 ). A m e di ci n al c h e mistr y  pr o gr a m w as 
us e d t o o pti mi z e a cti vit y  i n i n vitr o h e m o xi m etr y  a n d p ol ym eri z ati o n ass a y s a n d t o a c hi e v e a 
1: 1 st oi c hi o m etr y  of bi n di n g p er he m o gl o bi n t etr a m er c o m p ar e d t o t h e 2: 1 st oi c hi o m etr y  of pri or 
c o m p o u n ds. S u bs e q u e ntl y , v o x el ot or w as f o u n d t o b e c o nsi d er a bl y  m or e p ot e nt t h a n all r e p ort e d 
pr e d e c ess or c o m p o u n ds i n i n vitr o ass a y s a n d t o h a v e s ust ai n e d e x p os ur e f oll o wi n g or al d osi n g 
i n m ulti pl e a ni m al s p e ci es.

V o x el ot or is c urr e ntl y i n cli ni c al st u di es e x pl ori n g t h e s af ety, t ol er a bilit y , p h ar m a c o ki n eti cs
( P K), p h ar m a c o dy n a mi cs ( P D) a n d tr e at m e nt r es p o ns e i n a d ol es c e nt a n d a d ult S C D p arti ci p a nt s
as w ell as i n cli ni c al p h ar m a c ol o g y  st u di es i n h e alt h y a d ult p arti ci p a nt s (r ef er t o S e cti o n 1. 4. 2 ).

1. 3. R ati o n al e f o r St u d y

M e c h a nis m -b as e d t h er a pi es w hi c h m a y  m o dif y t h e c o urs e of S C D ar e ur g e ntl y  n e e d e d. B as e d 
o n t h e o bs er v ati o n t h at v o x el ot or h as b e e n w ell t ol er at e d i n a d ult a n d a d ol es c e nt p arti ci p a nts
( 1 4 M a y  2 0 1 8 D S M B r e vi e w), a n d h as s h o w n r a pi d, si g nifi c a nt a n d s ust ai n e d i m pr o v e m e nt i n 
h e m o gl o bi n a n d h e m ol y sis m e as ur es o v er t h at a c hi e v e d o n st a n d ar d of c ar e t h er a p y i n cl u di n g 
H U (L e hr er -Gr ai w er, 2 0 1 5 ; H o p p e, 2 0 1 7 ) (r ef er t o S e cti o n 1. 4. 2 ), e x pl or ati o n of t h e eff e ct of 
v o x el ot or i n p e di atri c p arti ci p a nts w h o ar e d e e m e d t o p ot e nti all y  h a v e t h e gr e at est b e n efit fr o m a 
dis e as e -m o d if yi n g t h er a p y is w arr a nt e d. T C D as a pr e di ct or of str o k e ris k is a n e n d p oi nt of 
p arti c ul ar i nt er est b e c a us e str o k e h as hi g h i n ci d e n c e a n d d e v ast ati n g c o ns e q u e n c es i n p e di atri c 
p ati e nts wit h S C D. T C D v el o cit y  a n d str o k e ris k ar e i n v ers ely c orr el at e d wit h h e m o gl o bi n l e v el s; 
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pr e di ct or of str o k e ris k i n p ati e nts wit h S C D w h o h a v e n ot h a d pri or str o k e or tr a nsi e nt is c h e mi c 
att a c k is h e m o gl o bi n l e v el (O h e n e -Fr e m p o n g, 1 9 9 8 ). F or t his r e as o n, a n i m p ort a nt r ati o n al e f or 
t his st u d y is t o e x pl or e t h e p ot e nti al b e n efit of v o x el ot or o n r e d u ci n g T C D v el o cit y  i n p e di atri c 
p arti ci p a nts wit h S C D.

T his st u d y  pr o p os es t o e v al u at e t h e s af ety of v o x el ot or at e x p os ur es c o m p ar a bl e t o t h os e st u di e d 
i n a d ults as w ell as t o ass ess t h e eff e ct o n T C D fl o w v el o cit y  i n t h e ol d est p e di atri c a g e gr o u p of 
1 2 t o 1 7 y e ars of a g e i n p arti ci p a nts w h o h a v e a T C D wi n d o w ( P art B o nl y) . P art C will i n cl u d e 
p arti ci p a nts wit h T C D fl o w v el o cit y i n t h e n or m al r a n g e (< 1 4 0 c m/s e c b y  n o ni m a gi n g T C D; 
< 1 2 5 c m/s e c b y i m a gi n g tr a ns cr a ni al D o p pl er [ T C Di]), el e v at e d T C D fl o w v el o cit y
( 1 4 0- 1 6 9 c m/s e c b y  n o ni m a gi n g T C D; 1 2 5 – 1 5 4 c m/s e c b y  T C Di), a n d c o n diti o n al T C D fl o w 
v el o cit y ( 1 7 0– 1 9 9 c m/s e c b y  n o ni m a gi n g T C D; 1 5 5 – 1 8 4 c m/s e c b y T C Di) ( D e B a u n , 2 0 1 4). T h e
a g e r a n g e f or P art C will i n cl u d e p arti ci p a nts fr o m 4- 1 7 y e ars ol d as t his is t h e pri m ar y a g e r a n g e
at ris k f or el e v at e d T C D v el o cit y a n d f or w hi c h a n n u al T C D s cr e e ni n g is alr e a d y p erf or m e d 
b as e d o n st a n d ar d of c ar e g ui d eli n es . G ui d eli n es r e c o m m e n d T C D s cr e e ni n g b e gi n ni n g at 2 y e ars 
of a g e (E x p ert P a n el R e p ort, 2 0 1 4) ; h o w e v er, t his st u d y will n ot r e q uir e c hil dr e n y o u n g er t h a n 
4 y e ars of a g e t o u n d er g o T C D d u e t o t h e p ot e nti al n e e d f or s e d ati o n . B as e d o n t h e r e c e nt D S M B 
s af et y r e vi e w of d at a fr o m a d ults a n d a d ol es c e nts wit h S C D tr e at e d wit h v o x el ot or i n t h e 
o n g oi n g P h as e 3 st u d y ( G B T 4 4 0 -0 3 1) a n d a d ol es c e nts wit h S C D tr e at e d i n t his st u d y 
( G B T 4 4 0- 0 0 7), t h e D S M B s u p p orts tr e ati n g c hil dr e n d o w n t o 2 y e ars of a g e wit h v o x el ot or .
P arti ci p a nt s wit h u n e v al u a bl e T C D at b as eli n e ( e g, d u e t o a T C D wi n d o w w hi c h is i n a d e q u at e t o 
o bt ai n a n a c c ur at e m e as ur e m e nt) will n ot b e eli gi bl e f or e nr oll m e nt .

T h e r ati o n al e f or i n cl u di n g t h e T C D e n d p oi nt i n cl u d es t h e f oll o wi n g: 1) b as e d o n t h e m e c h a nis m 
of a cti o n of v o x el ot or , a d e cr e as e i n H b S p oly m eri z ati o n s h o ul d d e cr e as e R B C d a m a g e a n d 
r es ulti n g or g a n i nj ur y i n cl u di n g c er e br al v as c ul o p at h y (r ef er t o S e cti o n 1. 1 ), 2) el e v at e d T C D 
c orr el at es i n d e p e n d e ntl y  wit h l o w h e m o gl o bi n a n d el e v at e d l a ct at e d e hy d r o g e n as e (L D H )
(B er n a u di n, 2 0 0 8 ), a n d b ot h of t h es e a b n or m al bi o m ar k ers h a v e s h o w n i m pr o v e m e nt wit h 
v o x el ot or t h er a p y. Int er v e nti o n al cli ni c al st u di es wit h si mil ar s a m pl e si z e s h a v e d e m o nstr at e d 
r e d u cti o ns i n T C D v el o cit y wit h H U (Kr at o vil, 2 0 0 6 ). T h e d at a fr o m t his a g e gr o u p will i nf or m 
f ut ur e d e v el o p m e nt i n p e di atri c p arti ci p a nts as w ell as t h e d e v el o p m e nt of v o x el ot or i n t h e 
y o u n g er a g e gr o u ps . I n p arti c ul ar, t h e P K d at a a n d eff e ct o n h e m at ol o gi c bi o m ar k ers will i nf or m 
d os e s el e cti o n f or p e di atri c p arti ci p a nts i n f ut ur e cli ni c al st u di es. I n a d diti o n, it will b e 
i nf or m ati v e t o c o m p ar e t h e eff e ct o n h e m at ol o gi c m ar k ers aft er 2 4 w e e ks of v o x el ot or tr e at m e nt 
(P art B) or aft er 4 8 w e e ks of v o x el ot or tr e at m e nt (P art C) i n p e di atri c p arti ci p a nts in t his st u d y  t o 
eff e cts o bs er v e d i n a d ults ( G B T 4 4 0-0 0 1 st u d y ), gi v e n t h at p e di atri c p arti ci p a nts d o n ot h a v e as 
m u c h c u m ul ati v e b o n e m arr o w or r e n al d a m a g e , w hi c h c a n s e c o n d aril y  aff e ct er yt hr o p oi esis.
L astl y, t h e s af et y a n d effi c a c y of v o x el ot or tr e at m e nt i n t h e yo u n g er p ati e nt p o p ul ati o n a g e d 
6 m o nt hs t o < 4 y e ars will b e e v al u at e d i n P art D.

T h e st u d y  will b e c o n d u ct e d i n 4 p arts: 

P art A will e v al u at e s af et y , t ol er a bilit y, a n d P K of a si n gl e d os e of v o x el ot or i n p e di atri c 
p arti ci p a nts a g e d 6 t o 1 7 y e ar s .

P art B will ass ess t h e s af et y , t ol er a bilit y, a n d P K, as w ell t h e h e m at ol o gi c al eff e cts a n d t h e eff e ct 
o n T C D fl o w v el o cit y  of m ulti pl e d os es of v o x el ot or f or 2 4 w e e ks i n p e dia tri c p arti ci p a nts a g e d 
1 2 t o 1 7 y e ars .
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P art C will ass ess t h e s af et y , t ol er a bilit y, a n d P K , as w ell as t h e h e m at ol o gi c al eff e cts a n d t h e 
eff e ct o n T C D fl o w v el o ci t y of m ulti pl e d os es of v o x el ot or f or 4 8 w e e ks i n p e di atri c p arti ci p a nts 
a g e d 4 t o 1 7 y e ars .

P art D will ass ess t h e s af et y , t ol er a bilit y, a n d P K, as w ell as t h e h e m at ol o gi c al eff e cts, of 
m ulti pl e d os es of v o x el ot or f or u p t o 4 8 w e e ks i n p e di atri c p arti ci p a nts a g e d 6 m o nt hs t o 
< 4 y e ars.

1. 3. 1. St u d y E n d p oi nts

1. 3. 1. 1. Si c kl e C ell Dis e as e S e v e rit y M e as u r e a n d P ati e nt -R e p o rt e d O ut c o m es

A k e y  o bj e cti v e of t h e si c kl e c ell dis e as e s e v erit y  m e as ur e ( S C D S M) w as t o d e v el o p a n 
i nstr u m e nt ( el e ctr o ni c P ati e nt-R e p ort e d O ut c o m e, e P R O) t h at m e as ur es p ai n e x a c er b ati o ns/ p ai n 
crisis as e x p eri e n c e d b y p arti ci p a nts , d u e t o t h e l a c k of s e nsiti vit y t h at aff e cts t h e tr a diti o n all y 
d efi n e d v as o -o c cl usi v e crisis (V O C ) e n d p oi nt. S p e cifi c all y, V O C is a m e as ur e of h e alt h c ar e 
utili z ati o n, n ot p arti ci p a nt s ym pt o m s. Pri or r es e ar c h h as s h o w n t h at V O C is t h e “ti p of t h e 
i c e b er g ” i n t h at s e v er e p ai n is v er y fr e q u e nt, w hil e V O C is r ar e, a n d t h at t h e v ast m aj orit y  of p ai n 
crisis d a y s o c c ur wit h o ut utili z ati o n of m e di c al c ar e a n d t h us, ar e n ot cl assifi e d as V O C 
(S mit h, 2 0 0 8 ). This s e v erit y  s c or e is b ei n g i n cl u d e d as a k e y s e c o n d ar y e n d p oi nt i n P h as e 3 
St u d y  G B T 4 4 0- 0 3 1, b e c a us e it is a nti ci p at e d t o b e a s e nsiti v e, s p e cifi c a n d v ali d m e as ur e of 
S C D crisis p ai n a n d o v er all S C D s e v erit y , a n d t h er ef or e h as gr e at er p o w er t o d et e ct a n 
i m pr o v e m e nt i n s ym pt o ms t h a n V O C . T h e m e as ur e is b ei n g de v el o p e d as a cli ni c al o ut c o m es 
ass ess m e nt i n a c c or d a n c e wit h F D A G ui d a n c e f or I n d ustr y  o n P ati e nt- R e p ort e d O ut c o m e 
M e as ur es (F D A V oi c e, 2 0 1 4 ) a n d fi n al q u alifi c ati o n will b e est a blis h e d usi n g t h e an al ys is of i n 
P h as e 3 St u d y  G B T 4 4 0- 0 3 1 (i n cl u di n g l o n git u di n al m e as ur e m e nt pr o p erti es, a bilit y t o d et e ct 
c h a n g e a n d us e f or e n d p oi nt a n al y sis t o est a blis h cli ni c al b e n efit). A n e P R O d e vi c e will b e us e d 
i n P art B ( o nly) of t hi s st u d y t o pr o vi d e i nf or m ati o n r el ati v e t o t h e s e c o n d ar y e n d p oi nts.

1. 4. S u m m a r y of R el e v a nt N o n cli ni c al D at a a n d Cli ni c al D at a

1. 4. 1.  N o n cli ni c al D at a

Pri m ar y  p h ar m a c o dy n a mi cs ( P D) st u di es of v o x el ot or c o nsist e d of i n vitr o a n d i n vi v o st u di es t o 
c h ar a ct eri z e ( a) v o x el ot or bi n di n g a n d affi nit y f or H b, ( b) t h e eff e ct of v o x el ot or o n H b S 
m o difi c ati o n usi n g p urifi e d H b, w as h e d R B Cs, a n d w h ol e bl o o d, a n d ( c) t h e effi c a c y  of 
v o x el ot or i n vi v o i n a m o us e m o d el of S C D. T h es e i n vitr o ass a ys of i n cr e asi n g c o m pl e xit y 
i n cl u d e d m e as uri n g H b- O2 vi a h e m o xi m etr y , q u a ntif yi n g st a bili z ati o n of t h e o x yh e m o gl o bi n 
st at e c o nf or m ati o n, d el a yi n g H b S p ol y m eri z ati o n at l o w o x y g e n t e nsi o n, pr e v e nti n g i n vitr o 
si c kli n g i n d u c e d b y a l o w o x y g e n e n vir o n m e nt, d e cr e asi n g vis c osit y  a n d i m pr o vi n g 
d ef or m a bilit y  of R B Cs i n bl o o d fr o m p ati e nts wit h S C D. I n a d diti o n, t h es e st u di es s h o w t h at 
v o x el ot or -m o difi e d H b r et ai ns t h e B o hr Eff e ct, w hi c h is t h e a bilit y  t o a u g m e nt o x yg e n d eli v er y  
i n m et a b oli c all y a cti v e (l o w p H) tiss u es.

C oll e cti v el y , t h es e st u di es d e m o nstr at e t h at v o x el ot or p ot e ntl y  i n cr e as es H b- O2 affi nit y  wit h hi g h 
s p e cifi cit y of bi n di n g t o H b; st a bili z es t h e o x y or R -st at e c o nf or m ati o n of H b; pr e v e nts H b S 
p ol y m eri z ati o n a n d R B C si c kli n g i n vitr o; i m pr o v es si c kl e bl o o d vis c osit y, a n d d ef or m a bilit y i n 
vitr o. I n a d diti o n, v o x el ot or i n cr e as es H b S-o x y g e n affi nit y  a n d R B C h alf-lif e, w hil e d e cr e asi n g 
e x vi v o si c kli n g a n d r eti c ul o c yt e c o u nt i n a S C D m o us e m o d el. 
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A d diti o n al i nf or m ati o n r e g ar di n g n o n cli ni c al p h ar m a c ol o g y  (i n cl u di n g s af et y p h ar m a c ol o g y a nd 
m et a b olis m) a n d t o xi c ol o g y  is pr o vi d e d i n t h e m ost c urr e nt v ersi o n of t h e I nv esti g at or's 
Br o c h ur e (IB) f or v o x el ot or , pr o vi d e d s e p ar at ely.

1. 4. 2. Cli ni c al D at a

D et ails r e g ar di n g G B T’s cli ni c al d e v el o p m e nt pr o gr a m f or S C D ar e a v ail a bl e i n t h e c urr e nt 
v ersi o n of t h e I B. 

T h e P h as e 3 d o u bl e -bli n d, r a n d o mi z e d, pl a c e b o -c o ntr oll e d st u d y, G B T 4 4 0- 0 3 1, i n w hi c h a d ults 
a n d a d ol es c e nts ( a g e d 1 2 – 1 7 y e ars) r e c ei v e d pl a c e b o, v o x el ot or 9 0 0 m g , or v o x el ot or 1 5 0 0 m g is 
c o m pl et e d , a n d t h e r es ults ar e s u m m ari z e d i n t h e m ost c urr e nt v ersi o n of t h e v o x el ot or I B.

1. 4. 2. 1. S u m m a r y of t h e K n o w n a n d P ot e nti al Ris ks a n d B e n efits of V o x el ot o r

V o x el ot or is w ell t ol er at e d i n a d ult a n d p e di atri c p arti ci p a nts 4 y e ars of a g e a n d ol d er wit h S C D. 
A d v ers e e v e nts, pri m aril y  ass o ci at e d wit h u n d erlyi n g dis e as e a n d g astr oi nt esti n al e v e nts, w er e 
g e n er all y l o w gr a d e i n s e v erit y , w er e m a n a g e d b y d os e r e d u cti o n a n d/ or sy m pt o m ati c tr e at m e nt, 
a n d s el d o m r es ult e d i n dis c o nti n u ati o n of t h er a py. I d e ntifi e d ris ks, w hi c h i n cl u d e t h e a d v ers e 
dr u g r e a cti o ns of di arr h e a, a b d o mi n al p ai n, n a us e a, r as h, a n d dr u g h y p ers e nsiti vit y , w er e l o w 
gr a d e i n s e v erit y  a n d cli ni c all y m a n a g e a bl e. 

I n t h e pi v ot al P h as e 3 st u d y, St u d y G B T 4 4 0- 0 3 1, v o x el ot or w as s h o w n t o si g nifi c a ntly i n cr e as e 
H b, i m pr o v e a n e mi a, a n d r e d u c e cli ni c al m e as ur es of h e m ol y sis i n a d ult a n d p e di atri c 
p arti ci p a nts 1 2 y e ars of a g e a n d ol d er wit h S C D.

I n c o n cl usi o n, v o x el ot or h as a f a v or a bl e b e n efit-ris k pr ofil e b as e d o n cli ni c al d at a fr o m st u di es 
e nr olli n g p arti ci p a nts 4 y e ars of a g e a n d ol d er wit h S C D. O v er all, b y i n hi biti n g H b S 
p ol y m eri z ati o n v o x el ot or h as t h e p ot e nti al t o alt er t h e cli ni c al c o urs e of t h e dis e as e b y  i m pr o vi n g 
a n e mi a a n d h e m ol y sis i n S C D dis e as e.

F ur t h er i nf or m ati o n r e g ar di n g t h e p ot e nti al b e n efits a n d ris ks of v o x el ot or a n d g ui d a n c e f or t h e 
i n v esti g at or ar e pr o vi d e d i n t h e c urr e nt v ersi o n of t h e I B.

1. 5. D os e R ati o n al e

1. 5. 1. D os e R ati o n al e f o r Si n gl e V o x el ot o r D os es t o b e E v al u at e d i n P e di at ri c 
P a rti ci p a nts ( 6 t o 1 1 Y e a rs) i n P a rt A

Si n gl e d os es ( 3 0 0, 6 0 0 , a n d 9 0 0 m g) of v o x el ot or f or p e di atri c p arti ci p a nts 6 t o 1 1 ye ars w er e 
si m ul at e d b as e d o n t h e a d ol es c e nt P O P P K m o d el d es cri b e d i n T a bl e 2 t o c o m p ar e t o p e di atri c 
p arti ci p a nts’ ( 6 t o 1 1 y e ars) e x p os ur es t o a d ults a d mi nist er e d a si n gl e d os e of v o x el ot or 9 0 0 m g .
T h e c l e ar a n c e i n p e di atri c p arti ci p a nts w as ass u m e d t o b e all o m etri c all y s c al e d t o t h e a d ults 
usi n g t h e f oll o wi n g e q u ati o n:

� � � � �� � = � � � � �� � × �
� � � � �� �

7 0 � �
�

�. � �

× � �

W h er e  is r a n d o ml y s a m pl e v al u e fr o m n or m al distri b uti o n wit h 0 m e a n a n d v ari a n c e e q u al t o 
esti m at e d C L  v ari a n c e i n a d ult a n alys is. C e nt ers f or Dis e as e C o ntr ol a n d Pr e v e nti o n ( C D C )
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gr o wt h c h arts (htt p:// w w w. c d c. g o v/ gr o wt h c h arts ) w er e us e d t o assi g n p e di atri c p arti ci p a nt ’s 
w ei g hts t o a g e c at e g ori es. E x p os ur e w as c al c ul at e d a c c or di n g t o t h e f oll o wi n g e q u ati o n:

� � �  �
� � × ℎ

�
� =

� � � �  (� � )

� �  (
�
ℎ
)

Si m ul at e d e x p os u r es f oll o wi n g a d mi nistr ati o n of 6 0 0-m g d os e t o c hil dr e n a g e d 6 t o 1 1 y e ars is 
c o m p ar e d t o t h e si m ul at e d e x p os ur es i n a d ults r e c ei vi n g 9 0 0 -m g  d os e as s h o w n i n Fi g ur e 1 .

Fi g u r e 1: Si m ul ati o n s of V o x el ot o r 9 0 0 m g i n A d ults a n d 6 0 0 m g i n C hil d r e n 
( 6 t o 1 1 y e a rs)

A b br e vi ati o ns: A U C , ar e a u n d er t h e c o n c e ntr ati o n -ti m e c ur v e; ys , y e ars .

B as e d o n t h es e si m ul ati o ns, a si n gl e 6 0 0 -m g d os e i n c hil dr e n 6 t o 1 1 y e ars is m ost c o m p ar a bl e t o 
a si n gl e 9 0 0 -m g d os e of v o x el ot or i n a d ults. T h us, a si n gl e 6 0 0 -m g d os e i n c hil dr e n a g e d 6 t o 
1 1 y e ars w as s el e ct e d t o b e e v al u at e d i n C o h ort 2 of P art A of t his st u d y .

1. 5. 2. R ati o n al e f o r t h e V o x el ot o r D os e t o b e E v al u at e d i n P a rt B

B as e d o n t h e si n gl e d os e s af et y a n d pr eli mi n ar y P K of v o x el ot or i n a d ol es c e nts, 9 0 0- a n d 
1 5 0 0 -m g d os es h a v e b e e n s el e ct e d t o b e e v al u at e d i n P art B of G B T 4 4 0- 0 0 7. T h e d os es of 
v o x el ot or 9 0 0 a n d 1 5 0 0 m g t o b e e v al u at e d i n p e di atri c p arti ci p a nts i n P art B of G B T 4 4 0- 0 0 7 ar e 
t h e s a m e as t h e d os es s el e ct e d t o b e e v al u at e d i n G B T 4 4 0 -0 3 1 ( Gr o u p 1, P h as e 3 st u d y ). T h e 
d os es of v o x el ot or 9 0 0 a n d 1 5 0 0 m g t o b e e v al u at e d i n St u d y  G B T 4 4 0-0 3 1 ar e b as e d o n t h e 2 0 %
t o 3 0 % o pti m al tr e at m e nt t ar g et f or effi c a c y b as e d o n g e n eti c d at a ( H b S/ h er e dit ar y  p ersist e n c e 
of f et al h e m o gl o bi n [ H P F H]), g e n eti c d at a f or s af et y ( hi g h affi nity H b m ut ati o ns t h at ar e w ell 
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t ol er at e d wit h H b o xy g e n affi nit y c orr es p o n di n g t o H b m o difi c ati o n of 3 0 % or hi g h er) , a n d o n 
r es p o ns e a n d s af ety d at a fr o m t h e P h as e 1/ 2 st u d y G B T 4 4 0 - 0 0 1. T o a c hi e v e o pti m al effi c a c y , 
H b S p ol y m eri z ati o n a n d si c kli n g s h o ul d b e i n hi bit e d at all ti m es, t h er ef or e t h e effi c a c y  t ar g et of 
2 0 % t o 3 0 % is b as e d o n t h e mi ni m u m o c c u p a n c y t ar g et b as e d o n mi ni m u m dr u g c o n c e ntr ati o n
( Cmi n ) v o x el ot or bl o o d l e v els.

 I n di vi d u als wit h t h e d el eti o n al f or m of H b S/ H P F H h a v e H bF l e v els i n t h e r a n g e of 
a p pr o xi m at el y  20 % t o 3 0 % wit h n o cli ni c al m a nif est ati o ns of S C D (N g o, 2 0 1 2 ). 
B e c a us e i n vitr o e x p eri m e nts h a v e s h o w n t h at v o x el ot or m o difi e d H b d el a ys H b S 
p ol y m eri z ati o n wit h si mil ar p ot e n c y  t o h e m o gl o bi n f et al ( H b F), 2 0 % t o 3 0 % is a 
r e as o n a bl e t ar g et f or v o x el ot or H b o c c u p a n c y .

 T h e t ar g et r a n g e of 2 0 % t o 3 0 % H b m o difi c ati o n is s u p p ort e d b y  tr e at m e nt r es p o ns e 
d at a fr o m st u d y G B T 4 4 0 - 0 0 1. P arti ci p a nt s wit h S C D tr e at e d i n st u d y G B T 4 4 0-0 0 1 at 
7 0 0 m g , 9 0 0 m g a n d 1 0 0 0 m g p er d a y  a c hi e v e d H b o c c u p a n c y  i n t h e r a n g e of 
a p pr o xi m at el y  2 0% t o 3 0 %. H e m at ol o gi c r es p o ns es ( o n h e m ol ys is m ar k ers a n d si c kl e 
c ell c o u nts) w er e s e e n at all d os e l e v els t est e d, a n d a d os e r es p o ns e w as e vi d e nt f or 
s o m e h e m ol ysis m e as ur es ( bilir u bi n a n d r eti c ul o c y t es). T h e gr e at est H b i n cr e as e w as 
s e e n i n c o h orts d os e d f or 9 0 d a y s. P arti ci p a nt s w h o a c hi e v e d > 2 0 % H b o c c u p a n c y  
s h o w e d a n i m pr o v e d h e m at ol o gi c r es p o ns e c o m p ar e d t o t h os e w h o di d n ot. I n 
a d diti o n, i n di vi d u al p arti ci p a nt s wit h d os e r e d u cti o ns g a v e e vi d e n c e of i m pr o v e d 
r es p o ns e w hil e m ai nt ai ni n g H b o c c u p a n c y > 2 0 %.

 E x p os ur e r es p o ns e a n al ysis a n d P K/ P D m o d eli n g of G B T 4 4 0 -0 0 1 d at a d e m o nstr at e a 
hi g hl y si g nifi c a nt a n d li n er r el ati o ns hi p b et w e e n e x p os ur e a n d i m p r o v e m e nt i n 
h e m ol y sis m e as ur es ( i e, at t h e d os es t est e d, a pl at e a u o n i m pr o v e m e nt i n h e m ol ysis 
m e as ur es h as n ot b e e n r e a c h e d) 

 M o d eli n g a n d si m ul ati o n pr e di cti o ns b as e d o n d at a d eri v e d fr o m G B T 4 0 0 -0 0 1 f or t h e 
h e m ol y sis m e as ur es, i n dir e ct bilir u bi n, r eti c ul o c y t e c o u nts, L D H a n d H b f or 
v o x el ot or d os es of 9 0 0 a n d 1 5 0 0 m g ar e s u m m ari z e d i n T a bl e 1 . T o d at e, d os es u p t o 
1 0 0 0 m g h a v e b e e n e v al u at e d cli ni c all y. Si n c e 1 5 0 0 m g h as n ot b e e n pr e vi o usl y 
e v al u at e d, t h e e x p os u r e r es p o ns e a n alys is a n d si m ul ati o ns w er e b as e d o n an E m a x

m o d el.

M o d eli n g a n d si m ul ati o n b as e d o n a d ult d at a pr e di ct t h at v o x el ot or 9 0 0 - a n d 1 5 0 0 -m g d os es will 
a c hi e v e v o x el ot or bl o o d c o n c e ntr ati o ns at C mi n i n t h e m e di a n p arti ci p a nt e q ui v al e nt t o H b 
m o difi c ati o n of 1 6 % ( 2 . 5t h t o 9 7. 5t h p er c e ntil e 7 % t o 3 1 %) a n d 2 6 % ( 2. 5t h t o 9 7. 5t h p er c e ntil e 
1 2 % t o 5 2 %), r es p e cti v el y . B as e d o n t his pr e di cti o n, 2 5 % of p arti ci p a nts at 9 0 0 m g, a n d 7 6 % of 
p arti ci p a nts at 1 5 0 0 m g, will m ai nt ai n > 2 0 % H b o c c u p a n c y , r es p e cti v ely.
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T a bl e 1 : Si m ul at e d H e m ol ysis M e as u r es O ut c o m es B as e d o n D at a i n A d ult 
P a rti ci p a nts ( % C h a n g e f r o m B as eli n e) f o r V o x el ot o r 9 0 0 a n d 1 5 0 0 m g

H e m ol y si s M e a s u r e D o s e of V o x el ot o r

9 0 0 m g 1 5 0 0 m g

Bilir u bi n ( %) -4 7 ( 2 7 – 8 4) -6 6 ( 5 1 – 7 8) a

R eti c ul o c yt es ( %) -5 3 ( 3 0 – 9 3) -8 4 ( 6 1 – 9 4) a

L D H ( %) -3 0 ( 1 7 – 5 4) -6 4 ( 3 7 – 8 4) a

H e m o gl o bi n ( %) 1 1. 9 ( 6. 7 – 2 1. 1) — b

H e m o gl o bi n ( c h a n g e fr o m b as eli n e )c 1. 0 6 ( 0. 6 0 – 1. 9) — b

A b br e vi ati o n: L D H , l a ct at e d e h y dr o g e n as e.
N ot e: V al u es r e pr es e nt m e di a n ( 2. 5t h t o 9 7. 5t h p er c e ntil es) .
a B as e d o n E m a x m o d el.
b T h e E m a x m o d el u n d er esti m at e d t h e c h a n g e i n H b a n d c a n n o t b e us e d a n d t h e li n e ar m o d el m a y o v er esti m at e.
c B as e d o n a B as eli n e H b of 9 g/ d L.

A p o p ul ati o n ( P O P) P K m o d el w as d e v el o p e d f or a d ol es c e nts usi n g t h e s a m e m o d el str u ct ur e
( 2-c o m p art m e nt m o d el wit h first or d er a bs or pti o n) as t h e a d ult P O P P K m o d e l. V o x el ot or P K 
p ar a m et ers w er e esti m at e d a n d c o m p ar e d t o t h e a d ult v al u es. O v er all, all m aj or ( e g, cl e ar a n c e, 
v ol u m e ) P K p ar a m et ers f or t h e w h ol e bl o o d v o x el ot or ar e pr oj e ct e d t o b e si mil ar ( T a bl e 2 ) 
b et w e e n a d ult a n d a d ol es c e nt p arti ci p a nts i n dic ati n g t h at t h er e is n o si g nifi c a nt diff er e n c e 
b et w e e n t h es e t w o p arti ci p a nt p o p ul ati o ns. B as e d o n t h es e d at a, t h e s a m e d os es ar e 
r e c o m m e n d e d f or a d ol es c e nts a n d a d ults.

T a bl e 2 :  Pa r a m et e r Esti m at es F r o m t h e W h ol e Bl o o d V o x el ot o r P o p ul ati o n P K M o d el
(A d ults V e rs us A d ol es c e nts )

P K P a r a m et e rs V o x el ot o r W h ol e Bl o o d
A d ults ( R S E %)

V o x el ot o r W h ol e Bl o o d
A d ol es c e nts ( R S E %)

C L ( L/ h) 0. 4 3 ( 5) 0. 3 7 ( 1 3)

V ( L) 2 1. 4 ( 6) 1 5 ( 1 7)

K A ( 1/ h) 0. 3 4 ( 1 3) 0. 1 9 ( 3 0)

Pr o p orti o n al err or ( %) 2 8 ( 8) 7 0 ( 8)

A d diti v e err or ( n g/ m L) 4. 6 ( 4 1) -

A b br e vi ati o ns: C L , cl e ar a n c e ; K A , a bs or pti o n r at e c o nst a nt ; R S E , r el ati v e st a n d ar d err or; V , v ol u m e of distri b uti o n .
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1. 5. 3.  R ati o n al e f o r t h e V o x el ot o r D os e t o b e E v al u at e d i n C hil d r e n 4 t o 1 1 Y e a rs O l d 
i n P a rt C a n d C hil d r e n 6 M o nt hs t o < 4 Y e a rs O l d i n P a rt D

P arti ci p a nts ( a g e d 1 2 t o < 1 8 y e ars) i n P art B r e c ei v e d 1 5 0 0 m g. C urr e ntl y , p arti ci p a nts i n P art C 
ar e r e c ei vi n g v o x el ot or 1 5 0 0 m g o n c e d ail y or, if y o u n g er t h a n 1 2 y e ars of a g e or wit h w ei g ht 
< 4 0 m g, a 1 5 0 0 -m g  e q ui v al e nt o n c e d ail y usi n g a w ei g ht-b as e d d esi g n (s e e T a bl e 3 ). 
P arti ci p a nts i n P art D will r e c ei v e a 1 5 0 0- m g  e q ui v al e nt o n c e d ail y usi n g a w ei g ht-b as e d d esi g n 
(s e e T a bl e 3 ).

T a bl e 3 : V o x el ot o r W ei g ht -B a s e d D os es D et e r mi n e d f o r P e di at ri c P a rti ci p a nts 

P o p ul ati o n V o x el ot o r D os es

1 5 0 0 m g- E q ui v al e nt A d ult D os e

5 t o < 1 0 k g 4 0 0 m g

1 0 t o < 2 0 k g 6 0 0 m g

2 0 t o < 4 0 k g 9 0 0 m g

≥ 4 0 k g 1 5 0 0 m g

T h e d os es of v o x el ot or t o b e e v al u at e d i n P art s C a n d D of t his st u d y ar e b as e d o n t ar g eti n g 
cli ni c al effi c a c y  i n a d ult a n d a d ol es c e nt p arti ci p a nts, c o m bi n e d wit h p o p ul ati o n P K ( P P K) 
m o d eli n g, p h y si ol o gi c all y b as e d P K ( P B P K) m o d eli n g, a n d all o m etri c s c ali n g a n d ar e e x p e ct e d 
t o pr o vi d e e x p os ur es of v o x el ot or e q ui v al e nt t o e x p os ur es o bs er v e d i n a d ults a n d a d ol es c e nts 
( St u d y G B T 4 4 0- 0 3 1) a n d a d ol es c e nts ( St u d y G B T 4 4 0- 0 0 7) f oll o wi n g m ulti pl e d os es of 
1 5 0 0 m g.

T o esti m at e a p pr o pri at e d os es t o b e e v al u at e d i n p e di atri c p arti ci p a nts ( 6 m o nt hs t o < 1 2 y e ars) 
wit h S C D, m ulti pl e d os es of v o x el ot or w e r e si m ul at e d b y  w ei g ht gr o u p ( 1 0 t o < 2 0 k g a n d 2 0 t o 
< 4 0 k g). T h e d os e si m ul ati o ns w er e b as e d o n a v o x el ot or w h ol e bl o o d P P K m o d el , i n cl u di n g 
d at a fr o m a d ults, a d ol es c e nts, a n d c hil dr e n a g e 6 t o 1 1 y e ars ol d. T h e m o d el us e d t h e s a m e 
m o d el str u ct ur e ( 2 -c o m p art m e nt m o d el wit h first - or d er a bs or pti o n) as t h e a d ult P P K m o d el. T h e 
cl e ar a n c e ( C L ) a n d c e ntr al v ol u m e ( V c) w er e s c al e d all o m etri c ally ( e x p o n e nts of 0. 7 5 f or C L  
a n d 1 f or V c) b as e d o n p arti ci p a nt w ei g hts s a m pl e d fr o m a g e- str atifi e d n or m al distri b uti o ns f or 
c hil dr e n wit h h o m o z y g o us S C D ( T h o m as, 2 0 0 0 ). S u m m ar y e x p os ur e m etri cs ( A U C, Cm a x,ss , a n d 
mi ni m u m dr u g c o n c e ntr ati o n [ C mi n ],ss) i n c hil dr e n ( 9 m o nt hs t o < 1 2 y e ars) w er e c o m p ar e d t o t h e 
i nt er q u artil e r a n g e of e x p os ur es si m ul at e d f or t h e e q ui v al e nt d os e i n a d ol es c e nt p arti ci p a nts . 

W ei g ht -b as e d gr o u ps w er e i d e ntifi e d t o t ar g et m e di a n e x p os ur es wit hi n t h e a d ol es c e nt 
i nt er q u artil e r a n g e. B as e d o n si m ul ati o ns i n t h e p e di atri c p o p ul ati o n, d os es of 4 0 0, 6 0 0, a n d 
9 0 0 m g, r es p e cti v el y, ar e s u p p ort e d t o pr o vi d e e x p os ur es si mil ar t o a d ol es c e nt p arti ci p a nts at 
1 5 0 0 m g. P a rti ci p a nts wit h w ei g hts > 4 0 k g will r e c ei v e t h e s a m e d os e as a d ol es c e nt or a d ult 
p arti ci p a nts .
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1. 6. Ris k Ass ess m e nt

B as e d o n t h e m e c h a nis m of a cti o n of v o x el ot or a n d fi n di n gs i n t h e n o n cli ni c al s af et y  t o xi c ol o g y 
st u di es, v o x el ot or c o ul d c a us e tiss u e h y p o xi a . I n G LP t o xi c ol o g y  st u di es, r ats d os e d f or 2 8 d a ys 
wit h ≥ 2 5 0 m g/ k g/ d a y  d e m o nstr at e d i n cr e as e d er yt hr op oi eti n a n d r e d c ell m ass ( h e m at o crit 
[H ct ], R B C, or H b) wit h e xtr a m e d ull ar y h e m at o p oi esis a n d b o n e m arr o w h yp er c ell ul arit y . T h es e 
fi n di n gs ar e c o nsist e nt wit h e x p e ct e d p h ysi ol o gi c c o m p e ns ati o n t o h yp o xi a, w er e w ell t ol er at e d 
i n t h e r at, w er e n ot c o nsi d er e d a d v ers e, a n d w er e r e v ersi bl e.

I n pri or cli ni c al e x p eri e n c e wit h ot h er a g e nts, n o a d v ers e r e a cti o ns r el at e d t o tiss u e h yp o xi a w er e 
r e p ort e d at t h e hi g h est t est e d d os es of t u c ar es ol a d mi nist er e d i n eit h er h e alt h y p arti ci p a nts
( m a xi m u m 4 0 % H b -m o difi c ati o n) or p arti ci p a nts wit h S C D ( m a xi m u m 2 4 % H b -m o difi c ati o n), 
or B W 1 2 C i nf usi o ns i n eit h er h e alt h y p arti ci p a nts ( m a xi m u m 4 0 % H b -m o difi c ati o n) or 
p arti ci p a nts wit h S C D ( 2 3 % H b m o difi c ati o n) (Ar y a, 1 9 9 6 ; K ei d a n, 1 9 8 6 ; Ni c h olls, 1 9 8 9 ;
R ol a n, 1 9 9 5 ). A p pr o pri at e a c ut e a n d c hr o ni c c o m p e ns at or y  p h ysi ol o gi c r es p o ns es t o tiss u e 
h y p o xi a w er e o bs er v e d, i n cl u di n g a n i n cr e as e i n h e art r at e d uri n g m o d er at e e x er cis e a n d a sli g ht 
i n cr e as e i n r eti c ul o c yt e c o u nts at hi g h d os es (Ni c h olls, 1 9 8 9 ; (R ol a n, 1 9 9 5 ; R ol a n, 1 9 9 3 ).
I m p ort a ntl y, h e alt h y p arti ci p a nts w er e w ell -c o m p e ns at e d b ot h at r est a n d at n e ar m a xi m al 
e x er cis e wit h littl e c h a n g e i n r esti n g h e art r at e (Ni c h olls, 1 9 8 9 ). P ot e nti al tiss u e h y p o xi a c a n b e 
m o nit or e d b y h e m at ol o g y  l a b or at or y st u di es, er yt hr o p oi eti n l e v els, a n d c ar di o v as c ul ar 
p ar a m et ers.

G astr oi nt esti n al eff e cts ( pri m aril y  e m esis, a n d s oft or li q ui d f e c es) w er e o bs er v e d i n all s p e ci es 
a n d w er e d os e -li miti n g i n d o gs a n d m o n k e y s. G astr oi nt esti n al er osi o ns, ul c ers, or e pit h eli al 
h y p er pl asi a w er e o bs er v e d at hi g h d os es i n r ats.

T h e m ost c o m m o n A E s wit h a n i n ci d e n c e of at l e ast 2 0 % w er e h e a d a c h e a n d di arr h e a
(Vi c hi ns k y , 2 0 1 9). T h e m aj orit y  of t h es e T E A Es w er e Gr a d e 1 or 2 i n s e v erit y. T h e p er c e nt a g es 
of p arti ci p a nts w h o h a d a Gr a d e 3 e v e nt, a s eri o us a d v ers e e v e nt ( S A E), a n d/ or tr e at m e nt 
dis c o nti n u ati o n d u e t o a n A E di d n ot diff er s u bst a nti all y  a m o n g t h e 3 tr e at m e nt ar ms ( 1 5 0 0 m g 
v o x el ot or, 9 0 0 m g v o x el ot or , or pl a c e b o ). 

I n a d diti o n, t h e d e cli n e i n er yt hr o p oi eti n l e v els s u g g est a n i m pr o v e m e nt i n o x yg e n d eli v er y  
eit h er b y i n cr e as e i n h e m o gl o bi n or i m pr o v e m e nt i n mi cr o v as c ul ar bl o o d fl o w, or b ot h
(Vi c hi ns k y , 2 0 1 9; H o w ar d , 2 0 1 9).
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2. S T U D Y O B J E C TI V E S

2. 1. P a rt A ( Si n gl e D os e)

P art A of t h e st u d y will i n cl u d e p arti ci p a nts 6 t o 1 7 y e ars of a g e (i n cl usi v e). P art A will b e 
di vi d e d i nt o 2 c o h orts i n t his a g e r a n g e, C o h ort 1 ( 1 2 t o 1 7 y e ars) a n d C o h ort 2 ( 6 t o 1 1 y e ars) .

2. 1. 1. P ri m a r y O bj e cti v e:

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a a n d w h ol e bl o o d f oll o wi n g a si n gl e 
d os e i n p e di atri c p arti ci p a nt s wit h S C D 

2. 1. 2. S e c o n d a r y O bj e cti v e :

 T o e v al u at e t h e s af et y a n d t ol er a bilit y  of v o x el ot or f oll o wi n g a si n gl e d os e i n 
p e di atri c p arti ci p a nt s wit h S C D

2. 2. P a rt B ( M ulti pl e D os e)

2. 2. 1. P ri m a r y O bj e cti v e:

 T h e pri m ar y  o bj e cti v e is t o ass ess t h e effi c a c y of v o x el ot or i n p e di atri c p arti ci p a nt s 
wit h S C D as m e as ur e d b y  i m pr o v e m e nt i n a n e mi a

2. 2. 2. S e c o n d a r y O bj e cti v es :

 T o pr o vi d e d at a o n t h e e P R O m e as ur e m e nt i n est a blis hi n g t h e l o n git u di n al 
m e as ur e m e nt pr o p erti es of t h e P R O 

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of h e m ol ys is 

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d a n d r e d bl o o d c ells 
( R B Cs) f oll o wi n g m ulti pl e d os es i n p e di atri c p arti ci p a nt s wit h S C D

 T o e v al u at e t h e s af et y a n d t ol er a bilit y  of v o x el ot or f oll o wi n g m ulti pl e d os es i n 
p e di atri c p arti ci p a nt s wit h S C D

 T o e v al u at e t h e eff e ct of v o x el ot or o n c er e br al h e m o d y n a mi cs as ass ess e d b y  T C D 
ultr as o n o gr a p h y

 T o e v al u at e t h e eff e cts of v o x el ot or o n S C D s y m pt o m e x a c er b ati o n a n d t ot al 
s ym pt o m s c or e ( T S S) fr o m P R O m e as ur e m e nt 

2. 3. P a rt C ( M ulti pl e D os e)

2. 3. 1. P ri m a r y O bj e cti v e

 T o e v al u at e t h e eff e ct of v o x el ot or o n c er e br al h e m o d y n a mi cs i n p e di atri c 
p arti ci p a nts wit h S C D wit h el e v at e d or c o n di tio n al T C D fl o w v el o cit y as ass ess e d b y 
T C D ultr as o n o gr a p h y
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2. 3. 2. S e c o n d a r y O bj e cti v e

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of a n e mi a a n d h e m ol y sis

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d a n d R B C s f oll o wi n g 
m ulti pl e d os es i n p e di atri c p arti ci p a nt s wit h S C D

 T o e v al u at e t h e s af et y a n d t ol er a bilit y  of v o x el ot or f oll o wi n g m ulti pl e d os es i n 
p e di atri c p arti ci p a nts wit h S C D

 T o e v al u at e t h e pr o p orti o n of p arti ci p a nts wit h n or m al T C D fl o w v el o cit y  
( < 1 7 0 c m/s e c b y n o ni m a gi n g T C D or < 1 5 5 c m/s e c b y  T C Di) at 4 8 w e e ks

 T o e v al u at e t h e eff e ct of v o x el ot or o n t h e i n ci d e n c e of str o k e a n d v as o-o c cl usi v e 
crisis ( V O C)

2. 4. P a rt D ( M ulti pl e D os e)

2. 4. 1. P ri m a r y O bj e cti v e

 T o e v al u at e t h e s af et y a n d t ol er a bilit y  of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D
a g e d 6 m o nt hs t o < 4 y e ars

2. 4. 2. S e c o n d a r y O bj e cti v e s

 T o c h ar a ct eri z e t h e P K of v o x el ot or i n pl as m a, w h ol e bl o o d , a n d R B Cs i n p e di atri c 
p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

 T o e v al u at e t h e eff e ct of v o x el ot or o n cli ni c al m e as ur es of a n e mi a a n d h e m ol y sis i n 
p e di atri c p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

 T o e v al u at e t h e eff e ct of v o x el ot or o n t h e i n ci d e n c e of str o k e a n d V O C i n p e di atri c 
p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars

2. 4. 3. E x pl o r at o r y O bj e cti v e

 T o e v al u at e t h e eff e ct of v o x el ot or o n gr o wt h a n d d e v el o p m e nt i n p e di atri c 
p arti ci p a nts wit h S C D a g e d 6 m o nt hs t o < 4 y e ars
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3. I N V E S TI G A TI O N A L P L A N

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

T his st u d y  is a n i nt e gr at e d P h as e 2 a pr ot o c ol c o nsisti n g of 4 p arts, P arts A , B, C , a n d D, w hi c h 
will e x pl or e si n gl e a n d m ulti pl e d os es of v o x el ot or i n p e di atri c p arti ci p a nts wit h S C D. P e di atri c 
p arti ci p a nts w h o ar e 6 t o 1 7 y e ars of a g e will b e i n cl u d e d i n P art A, 1 2 t o 1 7 y e ars of a g e i n 
P art B, 4 t o 1 7 y e ars of a g e i n P art C, a n d 6 m o nt h s t o < 4 y e ars of a g e i n P art D.

3. 1. 1. P a rt A ( Si n gl e -D os e A d mi nist r ati o n ) 

T h e St u d y  S c h e m ati c f or P art A is pr o vi d e d i n Fi g ur e 2 . A p pr o xi m at el y  1 2 p e di atri c p arti ci p a nt s 
wit h S C D will p arti ci p at e i n P art A . 

 A p pr o xi m at el y  6 p e di atri c p arti ci p a nt s will b e e nr oll e d i nt o C o h ort 1: a g e 1 2 t o 
1 7 y e ars , i n cl usi v e.

 A p pr o xi m at el y  6 p e di atri c p arti ci p a nts will b e e nr oll e d i nt o C o h ort 2: a g e 6 t o 
1 1 y e ars , i n cl usi v e. A p pr o xi m at el y  3 p arti ci p a nts e nr oll e d i nt o t h e st u d y will b e 
b et w e e n t h e a g es of 6 t o 8 y e ars of a g e. A p pr o xi m at el y  3 p arti ci p a nts e nr oll e d will b e 
b et w e e n t h e a g es of 9 t o 1 1 y e ars of a g e .

P arti ci p a nt s’ a g e will b e t h e a g e at t h e ti m e of t h e ass e nt/ c o ns e nt.

F oll o wi n g a 2 8 -d a y  S cr e e ni n g P eri o d, v o x el ot or will b e a d mi nist er e d or all y  o n D a y 1 a n d 
p arti ci p a nt s will u n d er g o P K s a m pli n g as i n di c at e d i n t h e S c h e d ul e of A ss ess m e nts 
(A p p e n di x 1 ).

Fi g u r e 2: P a rt A St u d y S c h e m ati c

U p o n c o m pl eti o n of p arti ci p ati o n of C o h ort 1 ( 1 2 – 1 7 y e ar a g e gr o u p ) a n d C o h ort 2 ( 6 – 1 1 y e ar 
a g e gr o u p) i n P art A ( Si n gl e D os e) of t h e st u d y , p arti ci p a nts m a y b e eli gi bl e f or p arti ci p ati o n i n 
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P art B or P art C. If a p arti ci p a nt fr o m P art A wis h es t o p arti ci p at e i n P art B or P art C, t h e y will 
b e r e q uir e d t o c o m pl et e s cr e e ni n g pr o c e d ur es f or P art B or P art C as a p pr o pri at e . T his will 
i n cl u d e r e-c o ns e nti n g of eli gi bl e p arti ci p a nts f or p arti ci p ati o n i n P art B or P art C of t h e st u d y . 
P art B p arti ci p a nts will n ot b e eli gi bl e f or p arti ci p ati o n i n P art C. Pl e as e c o ns ult t h e I nt er a cti v e 
R es p o ns e S y st e m m a n u al f or f urt h er i nf or m ati o n.

3. 1. 2. P a rt B ( M ulti pl e-D os e A d mi nist r ati o n ) 

U p o n s atisf a ct or y  r e vi e w of t h e s af ety a n d P K d at a i n P art A as o utli n e d i n S e cti o n 3. 5. 1 , P art B 
m a y  c o m m e n c e. A p pr o xi m at el y 3 6 p e di atri c p arti ci p a nts wit h S C D w h o ar e 1 2 t o 1 7 y e ars of 
a g e will b e e v al u at e d .

 A mi ni m u m of 1 2 p arti ci p a nts will b e d os e d wit h 9 0 0 m g. E nr oll m e nt at t h e 9 0 0 m g 
d os e l e v el m a y  c o nti n u e t o f urt h er c h ar a ct eri z e t h e eff e ct of m ulti pl e d os es of
v o x el ot or ( n ot t o e x c e e d a tot al st u d y  si z e of a p pr o xi m at el y 3 6). A mi ni m u m of 6 of 
t h e p arti ci p a nts at 9 0 0 m g will b e 1 2 t o 1 4 y e ars ol d.

 U p o n a f a v or a bl e r e vi e w b y t h e D S M B , d osi n g a mi ni m u m of 6 p arti ci p a nts at 
1 5 0 0 m g m a y  c o m m e n c e ( d e p e n d e nt o n h o w m a n y  p arti ci p a nts w er e e nr oll e d at 
9 0 0 m g, i e, n ot t o e x c e e d a t ot al st u d y  si z e of a p pr o xi m at el y  3 6). A p pr o xi m at el y  h alf 
of t h e p arti ci p a nts at 1 5 0 0 m g will b e 1 2 t o 1 4 y e ars ol d.

P arti ci p a nt s’ a g e will b e t h e a g e at t h e ti m e of t h e ass e nt/ c o ns e nt.

P arti ci p a nt s will r e c ei v e m ulti pl e d os es of v o x el ot or ( u p t o 2 4 w e e ks ). F oll o wi n g a 3 5- d a y  
S cr e e ni n g P eri o d, p e di atri c p arti ci p a nt s will r et ur n t o t h e cli ni c o n D a y s 1, 2 a n d 8 a n d W e e ks 2, 
4, 8, 1 2, 1 6, 2 0 , a n d 2 4 (r ef er t o A p p e n di x 3 ). O n St u d y  D a y 1, p arti ci p a nts will r e c ei v e t h eir first 
or al d os e of v o x el ot or (Fi g ur e 3 ).

Fi g u r e 3: P a rt B M ulti pl e -D os e S af et y St u d y S c h e m ati c

V o x e l ot or 9 0 0 o r al  QD f or 

2 4 w e e k s

L a st 

D o s e
E O S  Visit 

( 4 we e k s 
af t e r l ast 
d o s e)

E O S = e n d of  st u d y; P K = p h a r ma c o k i neti c s ; 
Q D = o n c e d a il y

Tr e a t me nt P e ri o dS c re e ni ng P e ri o d F o ll ow- U p

V o x e l ot o r 1 5 0 0 m g  or a l Q D  
f or 2 4 w e e k s

1 5 0 0 m g  dos i ng g a t ed b y  PK,   
a n d  Saf et y D at a R e vi e w

D a y - 3 5 D a y 1
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3. 1. 3. P a rt C ( M ulti pl e-D os e A d mi nist r ati o n)

T h e St u d y  S c h e m ati c f or P art C is pr o vi d e d i n Fi g ur e 4 . U p t o 5 0 p e di atri c p arti ci p a nt s w h o ar e 
4 t o 1 7 ye ars of a g e wit h S C D will b e e nr oll e d .

 At l e ast 3 0 p arti ci p a nts m ust h a v e a T C D v el o cit y ≥ 1 4 0 a n d < 2 0 0 c m/s e c b y  
n o ni m a gi n g T C D ( ≥ 1 2 5 a n d < 1 8 5 c m/s e c b y  T C Di) u p o n S cr e e ni n g A N D

 At l e ast 2 0 p arti ci p a nts m ust b e b et w e e n 4 t o 1 1 y e ars of a g e

P arti ci p a nt s’ a g e will b e t h e a g e at t h e ti m e of t h e ass e nt/ c o ns e nt.

D uri n g t h e 3 5 -d a y s cr e e ni n g p eri o d , p arti ci p a nts will u n d er g o T C D ass ess m e nt a n d t h os e w h o 
m e et t h e crit eri a f or T C D a n d t h e r est of t h e st u d y eli gi bilit y  crit eri a will b e eli gi bl e f or tr e at m e nt 
a n d will r e c ei v e m ulti pl e d os es of v o x el ot or ( u p t o 4 8 w e e ks ).

F oll o wi n g c o m pl eti o n of st u d y  tr e at m e nt i n P art C , eli gi bl e p arti ci p a nts m a y b e gi v e n t h e o pti o n 
t o e nr oll i n a n o p e n-l a b el e xt e nsi o n st u d y ( u n d er a s e p ar at e pr ot o c ol) t o r e c ei v e v o x el ot or .

Fi g u r e 4: P a rt C M ulti pl e -D os e S c h e m a

P a rt C : P ot e nti al M o difi c ati on

T o f urt h er c h ar a ct eri z e a p ot e nti al eff e ct o n T C D d at a f or t h os e p arti ci p a nts w h o h a v e a T C D 
v el o cit y  ≥ 1 4 0 a n d < 1 7 0 c m/s e c b y  n o ni m a gi n g T C D ( ≥ 1 2 5 a n d < 1 5 5 c m/s e c b y T C Di ) u p o n 
s cr e e ni n g, a p pr o xi m at el y 2 0 p arti ci p a nts m a y  b e a d d e d wit h a T C D v el o cit y t h at f alls wit hi n t hi s
r a n g e, d e p e n di n g o n t h e e m er gi n g d at a. I n t his e v e nt, P art C will c o nt ai n u p t o 7 0 p e di atri c 
p arti ci p a nts.
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3. 1. 4. P a rt D ( M ulti pl e-D os e A d mi nist r ati o n)

T h e St u d y  S c h e mati c f or P art D is pr o vi d e d i n Fi g ur e 5 . A p pr o xi m at el y 3 0 p e di atri c p arti ci p a nts 
w h o ar e 6 m o nt hs t o < 4 y e ars of a g e wit h S C D will b e e nr oll e d.

 At l e ast 1 0 p arti ci p a nts m ust b e 6 m o nt hs t o < 2 y e ar s of a g e .

P arti ci p a nts’ a g e s will b e d et er mi n e d at t h e ti m e of t h e ass e nt/ c o ns e nt.

D uri n g t h e 3 5 -d a y  s cr e e ni n g p eri o d, p arti ci p a nts w h o m e et t h e st u d y eli gi bilit y crit eri a will b e 
eli gi bl e f or tr e at m e nt a n d will r e c ei v e m ulti pl e d os es of v o x el ot or (f or u p t o 4 8 w e e ks).

F oll o wi n g c o m pl eti o n of st u d y  tr e at m e nt i n P art D, eli gi bl e p arti ci p a nts m a y b e gi v e n t h e o pti o n 
t o e nr oll i n a n o p e n-l a b el e xt e nsi o n st u d y ( u n d er a s e p ar at e pr ot o c ol) t o r e c ei v e v o x el ot or .

Fi g u r e 5: P a rt D M ulti pl e - Dos e St u d y S c h e m ati c

3. 2. D u r ati o n of St u d y

F or P art A (si n gl e d os e), p arti ci p a nt p arti ci p ati o n is e x p e ct e d t o l ast u p t o 4 4 d a y s, i n cl u di n g a 
2 8 -d a y  S cr e e ni n g P eri o d, o n e d osi n g d a y , a n d t h e 1 5 -d a y f oll o w-u p visit .

F or P art B ( m ulti pl e d os e ), p arti ci p a nt p arti ci p ati o n is e x p e ct e d t o l ast a p pr o xi m at el y 3 3 w e e ks
(i n cl u di n g a 3 5 -d a y  S cr e e ni n g P eri o d, a 2 4 -w e e k d osi n g p eri o d a n d a n E n d -of -St u d y (E O S) visit 
a p pr o xi m at el y  4 w e e ks aft er t h e l ast d os e of st u d y dr u g ).

F or P art C ( m ulti pl e d os e), p arti ci p ati o n is e x p e ct e d t o l ast a p pr o xi m at el y 5 7 w e e ks ( i n cl u di n g a 
3 5 -d a y  S cr e e ni n g P eri o d, a 4 8 -w e e k d osi n g p eri o d a n d a n E O S visit a p pr o xi m at el y  4 w e e ks aft er 
t h e l ast d os e of st u d y dr u g f or p arti ci p a nts w h o d o n ot e nr oll i n t h e o p e n -l a b el e xt e nsi o n st u d y).
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F or P art D ( m ulti pl e d os e), p arti ci p ati o n is e x p e ct e d t o l ast a p pr o xi m at el y 5 7 w e e ks (i n cl u di n g a 
3 5 -d a y  S cr e e ni n g P eri o d, a 4 8-w e e k d osi n g p eri o d , a n d a n E O S visit a p pr o xi m at el y 4 w e e ks aft er 
t h e l ast d os e of st u d y dr u g f or p arti ci p a nts w h o d o n ot e nr oll i n t h e o p e n -l a b el e xt e nsi o n st u d y).

3. 3. E n d -of -St u d y Visit

E O S pr o c e d ur es will b e p erf or m e d at t h e f oll o w- u p visit o n D a y  1 5 ± 1 d a y  f or P art A ( si n gl e-
d os e p orti o n ), at 4 w e e ks ± 2 d a y s aft er t h e l ast d os e of st u d y  dr u g (t h e E O S vi sit) f or P art B a n d 
P art C ( m ulti pl e-d os e p orti o n ), a n d at 4 w e e ks ± 7 d a y s aft er t h e l ast d os e of st u d y dr u g (t h e E O S 
v isit) f or P art D ( m ulti pl e-d os e p orti o n) . F or P arts C a n d D, t h e E O S visit will b e p erf or m e d f or
p arti ci p a nts w h o d o n ot e nr oll i nt o t h e o p e n -l a b el e xt e nsi o n st u d y.

3. 4. E a rl y T e r mi n ati o n Visit

P arti ci p a nt s w h o t er mi n at e fr o m t h e st u d y  e arl y ( e arl y t er mi n ati o n) will h a v e E O S pr o c e d ur es 
p erf or m e d at t h e ti m e of dis c o nti n u ati o n. P arti ci p a nt s wit h o n g oi n g cli ni c all y si g nifi c a nt cli ni c al 
or l a b or at or y  fi n di n gs will b e f oll o w e d u ntil t h e fi n di n g is r es ol v e d or m e di c all y st a bl e; 
r e as o n a bl e att e m pts will b e m a d e t o f oll o w-u p wit h p arti ci p a nt s. T h e p arti ci p a nt ’s p arti ci p ati o n 
will e n d o n c e all st u d y  ass ess m e nts a n d f oll o w-u p h as b e e n c o m pl et e d.

3. 5. O n g oi n g S af et y a n d D at a R e vi e w 

P K a n d s af et y d at a fr o m st u d y  G B T 4 4 0-0 0 7 will b e r e vi e w e d o n a n o n g oi n g b asis.

T h e S p o ns or will r e vi e w P K a n d s af et y d at a fr o m 6 p arti ci p a nts e nr oll e d i n P art A ( i n t h e a g e 
gr o u p of 1 2 t o 1 7 y e ars) aft er t h e p arti ci p a nts h a v e u n d er g o n e a mi ni m u m of 8 d a ys  of P K a n d 
s af et y d at a c oll e cti o n pri or t o pr o c e e di n g t o P art B of t h e st u d y. I n t h e e v e nt t h e P K e x p os ur e is 
n ot c o nsist e nt wit h t ar g et e x p os ur e d es cri b e d i n S e cti o n 1. 5 , t h e d os e f or P art B m a y  b e 
m o difi e d. P art B will n ot pr o c e e d u ntil a f or m al r e vi e w of t h e c o m pl et e d 8 d a y s of P K a n d s af et y 
d at a of p arti ci p a nts fr o m P art A ( i n t h e a g e gr o u p of 1 2 t o 1 7 y e a rs) o c c urs. 

T h e S p o ns or will als o r e vi e w P K a n d s af et y  d at a fr o m 6 p arti ci p a nts e nr oll e d i n P art A ( i n t h e 
a g e gr o u p of 6 t o 1 1 y e ars) aft er t h e p arti ci p a nts h a v e u n d er g o n e a mi ni m u m of 8 d a y s of P K a n d 
s af et y d at a c oll e cti o n.

3. 5. 1. P a rt B S af et y R e q ui r e m e nts f o r D os e Es c al ati o n t o t h e 1 5 0 0 m g T r e at m e nt A r m

Pri or t o pr o c e e di n g fr o m t h e v o x el ot or 9 0 0 m g d os e t o t h e 1 5 0 0 m g d os e i n P art B, t h e f oll o wi n g 
will t a k e pl a c e wit h d at a r e vi e ws c o nfir mi n g t h e s el e ct e d d os e t o b e g e n er all y w ell t ol er at e d:

 A r e vi e w of t h e P K d at a fr o m at l e ast 8 p e di atri c p arti ci p a nts e nr oll e d i n P art B of 
St u d y  G B T 4 4 0-0 0 7 will t a k e pl a c e, f oll o wi n g at l e ast 1 5 d a y s of d osi n g wit h 
v o x el ot or 9 0 0 m g .

 D S M B r e vi e w of s af ety d at a fr o m at l e ast 8 p e di atri c p arti ci p a nts e nr oll e d i n P art B 
of St u d y G B T 4 4 0 -0 0 7 will t a k e pl a c e, f oll o wi n g t h e c o m pl eti o n of 2 8 d a y s of d osi n g 
wit h v o x el ot or 9 0 0 m g t o c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y.

 D S M B r e vi e w of s af et y d at a fr o m t h e first 6 a d ult p arti ci p a nts at t h e 1 5 0 0 m g d os e 
l e v el fr o m Gr o u p 1 of St u d y G B T 4 4 0-0 3 1 ( H O P E st u d y ) will t a k e pl a c e, f oll o wi n g at 
l e ast 2 8 d a ys of d osi n g wit h st u d y dr u g t o c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y. 
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T h e d e cisi o n t o pr o c e e d fr o m t h e v o x el ot or 9 0 0 m g d os e t o t h e 1 5 0 0 m g d os e will b e r e c or d e d i n 
a d os e d e cisi o n d o c u m e nt t h at will b e si g n e d b y  t h e G B T 4 4 0-0 0 7 St u d y  Dir e ct or/ M e di c al 
M o nit or a n d r el e v a nt G B T p ers o n n el .

3. 5. 2. P a rt C

A D S M B m o nit ors t h e s af et y  a n d c o n d u ct of a n o n g oi n g P h as e 3, G B T 4 4 0- 0 3 1 i n a d ults a n d 
a d ol es c e nts ( a g e d 1 2 – 1 7 y e ars) o n a p eri o di c b asis. At a r ec e nt D S M B m e eti n g s af et y d at a fr o m 
1 5 4 p arti ci p a nts tr e at e d i n G B T 4 4 0 - 0 3 1 (r a n d o mi z e d t o pl a c e b o, 9 0 0 m g or 1 5 0 0 m g) a n d 
3 2 a d ol es c e nts e nr oll e d i n t his o n g oi n g st u d y , G B T 4 4 0- 0 0 7 ( 2 5 at 9 0 0 m g a n d 7 at 1 5 0 0 m g)
w er e r e vi e w e d . T his s af et y r e vi e w i n cl u d e d 3 4 a d ol es c e nts fr o m G B T 4 4 0 - 0 3 1. T h e D S M B 
a gr e e d t h at t h e s af et y  d at a s u p p orts c o nti n u e d tr e at m e nt wit h b ot h v o x el ot or 9 0 0 m g a n d 
v o x el ot or 1 5 0 0 m g i n G B T 4 4 0 -0 3 1 a n d i n t his st u d y . T h e D S M B als o a gr e e d t h at t h e c u m ul ati v e 
s af et y d at a fr o m a d ults a n d a d ol es c e n ts s u p p orts t h e i niti ati o n of tr e at m e nt of p arti ci p a nts 4 t o 
< 1 2 y e ars ol d wit h v o x el ot or . 

S af et y  d at a fr o m c hil dr e n a g e d 4 t o 1 1 y e ars of a g e will b e m o nit or e d o n a n o n g oi n g b asis b y 
G B T . A d diti o n all y, t h e D S M B h as r e vi e we d s af et y d at a fro m P art C..

3. 5. 3. P a rt D

S af et y  d at a fr o m c hil dr e n a g e d 6 m o nt hs t o < 4 y e ars will b e m o nit or e d o n a n o n g oi n g b asis b y  
t h e S p o ns or. 

I n a d diti o n, a D S M B m a y r e vi e w s af ety d at a fr o m P art D i n c o ns ult ati o n wit h t h e S p o ns or if 
w arr a nt e d (s e e S e cti o n 3. 7 ).

3. 6. St o p pi n g R ul es

I n di vi d u al P a rti ci p a nt D is c o nti n u ati o n

D osi n g f or a n y i n di vi d u al p arti ci p a nt will b e st o p p e d if t h e p arti ci p a nt e x p eri e n c es a S A E or a 
cli ni c all y  si g nifi c a nt n o ns eri o us A E, w hi c h i n t h e o pi ni o n of t h e Pri n ci p al I n v esti g at or or 
S p o ns or’s M e di c al M o nit or, w arr a nts dis c o nti n u ati o n of t h e st u d y  f or t h at p arti ci p a nt ’s w ell-
b ei n g.

St u d y Dis c o nti n u ati o n

T h e o c c urr e n c e of si g nifi c a nt s af et y e v e nts will r e q uir e t h at f urt h er d osi n g of p arti ci p a nts b e 
e v al u at e d b y t h e M e di c al M o nit or t o d et er mi n e st u d y dis c o nti n u ati o n. Si g nifi c a nt s af et y  e v e nts 
m a y  i n cl u d e t h os e w hi c h ar e d e e m e d t o b e r el at e d t o st u d y dr u g, h a v e n ot b e e n d es cri b e d i n t h e 
v o x el ot or I B or ot h er wis e r e pr es e nt a c o n c er n t o t h e In v esti g at or or t h e S p o ns or.

3. 7. D at a a n d S af et y M o nit o ri n g B o a r d

A n i n d e p e n d e nt D S M B will m o nit or t h e s af et y  a n d c o n d u ct of t h e tri al. T h e D S M B m e m b ers hi p 
will b e c o m p o s e d of m e di c al a n d st atist i c al r e pr es e nt ati v es. T h e D S M B m a y  pr o vi d e 
r e c o m m e n d ati o ns t o t h e S p o ns or r e g ar di n g st o p pi n g t h e st u dy or dis c o nti n ui n g a tr e at m e nt ar m 
or ot h er wis e m o dif y i n g t h e st u d y d esi g n or c o n d u ct. 

T h e D S M B f or t his st u d y will r e vi e w:
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 S af et y  d at a fr o m at l e ast 8 p edi atri c p arti ci p a nts e nr oll e d i n P art B of St u d y  
G B T 4 4 0 -0 0 7, f oll o wi n g t h e c o m pl eti o n of 2 8 d a ys of d osi n g wit h v o x el ot or 9 0 0 m g 
t o c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y.

 S af et y  d at a o n a p eri o di c b asis as d efi n e d i n t h e D S M B C h art er. 

Sit es will b e i nf or m e d of t h e D S M B r e c o m m e n d ati o ns o nl y if t h e r e c o m m e n d ati o ns l e a d t o 
c h a n g es i n t h e st u d y c o n d u ct. 

T h e c o m p ositi o n, r es p o nsi biliti es, a n d ot h er d et ails of t h e D S M B will b e d es cri b e d i n a D S M B 
C h art er as a p pr o pri at e f or e a c h p art of t h e st u d y .

Pri or t o pr o c e e di n g fr o m t h e 9 0 0 m g d os e t o t h e 1 5 0 0 m g d os e i n P art B, t h e f oll o wi n g D S M B 
r e vi e w will als o t a k e pl a c e:

 A r e vi e w of s af et y  d at a fr o m t h e first 6 a d ult p arti ci p a nts at t h e 1 5 0 0 m g d os e l e v el 
fr o m Gr o u p 1 fr o m t h e H O P E St u d y , f oll o wi n g at l e ast 2 8 d a y s of d osi n g wit h st u d y 
dr u g, t o c o nfir m a c c e pt a bl e s af et y a n d t ol er a bilit y.

P a rt C: T h e D S M B r e vi e w e d s af et y d at a a n d a gr e e d t h at t h e c u m ul ati v e s af et y d at a fr o m a d ults 
a n d a d ol es c e nts e nr oll e d i n G B T 4 4 0 -0 3 1 a n d G B T 4 4 0 -0 0 7 s u p p orts t h e i niti ati o n of tr e at m e nt of 
p arti ci p a nts 4 t o < 1 2 y e ars ol d wit h v o x el ot or . 

P a rt D: T h e D S M B h as r e vi e w e d s af et y d at a fr o m P art C a n d a gr e e d t h at t h e c u m ul ati v e d at a 
s u p p ort t h e i niti ati o n of tr e at m e nt i n p arti ci p a nts a g e d 2 t o < 4 y e ars . I n a d diti o n, e nr oll m e nt of 
p arti c i p a nts a g e d 6 m o nt hs t o < 2 y e ars will c o m m e n c e aft er S p o ns or r e vi e w of s af ety, 
t ol er a bilit y, a n d P K d at a fr o m ≥ 6 p arti ci p a nts a g e d 2 t o < 4 y e ars w h o w er e tr e at e d wit h 
v o x el ot or f or ≥ 2 8 d a y s fr o m P art D of t his st u d y  or ot h er G B T st u di es. T h e D S M B m a y  be 
c o ns ult e d if w arr a nt e d.

3. 8. E n d of St u d y

T h e e n d of st u d y ( E O S) is d efi n e d as t h e d at e w h e n t h e l ast p arti ci p a nt h as c o m pl et e d all st u d y  
pr o c e d ur es u p t o a n d i n cl u di n g t h e fi n al st u d y/ e arl y  t er mi n ati o n visit as o utli n e d i n t h e S ch e d ul e 
of Ass ess m e nts ( A p p e n di x 1 f or P art A, A p p e n di x 3 f or P art B, A p p e n di x 5 f or P art C , a n d 
A p p e n di x 7 f or P art D).

3. 9. E n d p oi nts

3. 9. 1. E n d p oi nts f o r P a rt A

3. 9. 1. 1. P ri m a r y E n d p oi nts

 M a xi m u m o bs er v e d c o n c e ntr ati o n ( C m a x ), ar e a u n d er t h e c o n c e ntr ati o n -ti m e c ur v e
fr o m ti m e z er o t o t h e ti m e of t h e l ast q u a ntifi a bl e c o n c e ntr ati o n ( A U C 0- l ast), a n d ar e a 
u n d er t h e c o n c e ntr ati o n- ti m e c ur v e fr o m ti m e z er o e xtr a p ol at e d t o i nfi nit y (A U C 0- i nf)
of v o x el ot or i n w h ol e bl o o d 

3. 9. 1. 2. S e c o n d a r y E n d p oi nts

 C m a x , A U C0- l ast, a n d A U C 0- i nf of v o x el ot or i n pl as m a a n d R B C
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 T h e ti m e of m a xi m u m c o n c e ntr ati o n ( Tm a x ), t er mi n al eli mi n ati o n h alf-lif e (t1/ 2 ), 
p er c e nt H b o c c u p a n c y

3. 9. 1. 3. S af et y E n d p oi nts

 T E A Es a n d S A Es

 Cli ni c al l a b or at or y  t ests, p h ysi c al e x a mi n ati o n fi n di n gs, vit al si g ns, a n d E C Gs

3. 9. 2. E n d p oi nts f o r P a rt B

3. 9. 2. 1. P ri m a r y E n d p oi nts

 C h a n g e fr o m b as eli n e t o W e e k 2 4 i n H b

3. 9. 2. 2. S e c o n d a r y E n d p oi nts

 Pr o p orti o n of d a y s wit h S C D s y m pt o m e x a c er b ati o n d uri n g t h e first 2 4 w e e ks of 
tr e at m e nt. 

 C h a n g e fr o m B as eli n e t o W e e ks 2 1 – 2 4 i n t h e S C D S M T S S; f or e a c h p arti ci p a nt, t h e 
T S S will b e c o m p ut e d as f oll o ws: T h e B as eli n e T S S is t h e a v er a g e of t h e s c or e 
d uri n g t h e 3 5- d a y  S cr e e ni n g p eri o d; d uri n g t h e tr e at m e nt p eri o d, t h e T S S is t h e 
a v er a g e s c or e e a c h 4 - w e e k p eri o d o n tr e at m e nt. T h e 4 -w e e k p eri o ds ar e W e e ks 1 – 4, 
5 – 8, 9 – 1 2, 1 3 – 1 6, 1 7 – 2 0 a n d 2 1 – 2 4 ( a n d f oll o ws si m il arl y f or p arti ci p a nts w h os e 
p arti ci p ati o n e x c e e ds 2 4 w e e ks).

 C h a n g e fr o m b as eli n e t o W e e k 2 4 i n L D H, i n dir e ct bilir u bi n a n d r eti c ul o c y t e c o u nt 

 V o x el ot or P K ( C m a x , A U C0- l ast, A U C 0- i nf, A U C 0- 2 4 , t1/ 2 , a c c u m ul ati o n r ati o, 
bl o o d/ pl as m a r ati o, R B C/ pl as m a r a ti o, if a p pr o pri at e), a n d p er c e nt H b o c c u p a n c y

 C h a n g e fr o m b as eli n e t o 1 2 a n d 2 4 w e e ks i n c er e br al bl o o d fl o w as m e as ur e d b y t h e 
ti m e-a v er a g e d m e a n of t h e m a xi m u m ( T A M M ) T C D v el o cit y

3. 9. 2. 3. S af et y E n d p oi nts 

 T E A Es a n d S A Es

 Cli ni c al l a b or at or y  t ests, vit al si g ns, a n d E C Gs

3. 9. 3. E n d p oi nts f o r P a rt C

3. 9. 3. 1.  P ri m a r y E n d p oi nt

 C h a n g e fr o m b as eli n e t o 4 8 w e e ks i n c er e br al bl o o d fl o w as m e as ur e d by t h e 
T A M M T C D v el o cit y

3. 9. 3. 2. S e c o n d a r y E n d p oi nts

 C h a n g e fr o m b as eli n e t o W e e k s 2 4 a n d 4 8 i n H b, L D H, i n dir e ct bilir u bi n , a n d 
r eti c ul o c yt e c o u nt 
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 C h a n g e fr o m b as eli n e t o 2 4 w e e ks i n c er e br al bl o o d fl o w as m e as ur e d by t h e 
T A M M T C D v el o cit y

 Ti m e t o i niti al H b r es p o ns e, d efi n e d as c h a n g e fr o m b as eli n e i n H b > 1 g/ d L

 W h ol e bl o o d a n d pl as m a v o x el ot or P K ( C m a x , A U C, t1/ 2 ,), a n d p er c e nt H b o c c u p a n c y

 Pr o p orti o n of p arti ci p a nts wit h n or m al T C D fl o w v el o cit y  ( < 1 7 0 c m/s e c b y  
n o ni m a gi ni n g T C D or < 1 5 5 c m/s e c b y T C Di ) at 4 8 w e e kI n ci d e n c e of str o k e a n d 
V O C d uri n g t h e st u d y

3. 9. 3. 3. S af et y E n d p oi nts

 T E A Es a n d S A Es

 Cli ni c al l a b or at or y  t ests, vit al si g ns, a n d E C Gs

3. 9. 4. E n d p oi nts f o r P a rt D

3. 9. 4. 1. P ri m a r y E n d p oi nts

 T E A Es a n d S A Es

3. 9. 4. 2. S e c o n d a r y E n d p oi nts

 W h ol e bl o o d a n d pl as m a v o x el ot or P K ( C m a x , A U C, t1/ 2 , if a p pr o pri at e) a n d p er c e nt 
H b o c c u p a n c y

 C h a n g e fr o m b as eli n e t o W e e k 2 4 a n d W e e k 4 8 i n H b, L D H, i n dir e ct bilir u bi n, a n d 
r eti c ul o c yt e c o u nt

 Ti m e t o i niti al H b r es p o ns e, d efi n e d as c h a n g e fr o m b as eli n e i n H b > 1 g/ d L

 I nci d e n c e of str o k e a n d V O C d uri n g t h e st u d y

3. 9. 4. 3. E x pl o r at o r y E n d p oi nts

 Gr o wt h a n d d e v el o p m e nt as ass ess e d b y c h a n g e fr o m b as eli n e t o W e e ks 2 4 a n d 4 8 i n 
h ei g ht, w ei g ht , a n d h e a d cir c u mf er e n c e

3. 9. 4. 4. S af et y E n d p oi nts

 Cli ni c al l a b or at or y  t ests a n d vit al si g ns
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4. S T U D Y P O P U L A TI O N

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

All p arti ci p a nt s m ust m e et t h e f oll o wi n g i n cl usi o n crit eri a:

1. M al e or f e m al e wit h h o m o z y g o us h e m o gl o bi n S S ( H b S S) or h e m o gl o bi n S b et a 0

t h al ass e mi a ( H b S β0 t h al).

2. A g e:

 P art A – 6 t o 1 7 y e ars of a g e ( C o h ort 1 [ 1 2- 1 7] a n d C o h ort 2 [ 6- 1 1] as d efi n e d i n t h e 
St u d y  D esi g n)

 P art B – 1 2 t o 1 7 y e ars of a g e

 P art C – 4 t o 1 7 ye ars of a g e

 P art D – 6 m o nt hs t o < 4 y e ars of a g e

3. H U t h er a p y:

 P arts A, B , a n d C – A p arti ci p a nt t a ki n g H U m a y  b e e nr oll e d if t h e d os e h as b e e n 
st a bl e f or at l e ast 3 m o nt hs wit h n o a nti ci p at e d n e e d f or d os e a dj ust m e nts d uri n g t h e 
st u d y a n d n o si g n of h e m at ol o gi c al t o xi cit y.

 P art D – A p arti ci p a nt t a ki n g H U m a y  b e e nr oll e d if t h e d os e h as b e e n st a bl e f or at 
l e ast 1 m o nt h. Titr ati o n t o t h e m a xi m u m t ol er at e d d os e ( M T D) is all o w e d d uri n g t h e 
st u d y.

4. H e m o gl o bi n ( H b):

 P art A – N o r estri cti o n

 P art B – H b ≤ 1 0. 5 g/ d L

 P art C – H b ≤ 1 0. 5 g/ d L

 P art D – H b ≤ 1 0. 5 g/ d L

5. Writt e n i nf or m e d p ar e nt al /g u ar di a n c o ns e nt a n d p arti ci p a nt ass e nt h as b e e n o bt ai n e d p er 
i nstit uti o n al r e vi e w b o ar d (IR B) / Et hi cs C o m mitt e e ( E C) p oli c y  a n d r e q uir e m e nts, 
c o nsist e nt wit h I C H g ui d eli n es .

6. P arti ci p a nts i n P art B ( o nl y) of t h e st u d y m ust c o m pl et e a mi ni m u m of 1 4 d a y s wit h 
e P R O t o b e e nr oll e d. I n v esti g at or dis cr eti o n will b e us e d t o d et er mi n e if a p arti ci p a nt 
w h o h as pr e vi o usl y b e e n s cr e e n f ail e d d u e t o a l a c k of b as eli n e e P R O d at a c oll e cti o n c a n 
b e i n vit e d b a c k f or r e -s cr e e ni n g.

7. If s e x u all y a cti v e a n d f e m al e , m ust a gr e e t o a bst ai n fr o m s e x u al i nt er c o urs e or t o us e a 
hi g hl y eff e cti v e m et h o d of c o ntr a c e pti o n t hr o u g h o ut t h e st u d y p eri o d a n d f or 3 0 d a y s 
aft er dis c o nti n u ati o n of st u d y  dr u g. If s e x u all y a cti v e a n d m al e, m ust a gr e e t o a bst ai n 
fr o m s e x u al i nt er c o urs e or willi n g t o us e b arri er m et h o ds of c o ntr a c e pti o n t hr o u g h o ut t h e 
st u d y p eri o d a n d f or 3 0 d a ys aft er dis c o nti n u ati o n of st u d y dr u g. Ref er t o S e cti o n 8. 5 .
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8. F e m al es of c hil d -b e ari n g p ot e nti al ar e r e q uir e d t o h a v e a n e g ati v e pr e g n a n c y  t est b ef or e 
t h e a d mi nistr ati o n of st u d y dr u g.

9. S uffi ci e nt v e n o us a c c ess t o p er mit c oll e cti o n of P K s a m pl es a n d m o n it ori n g of l a b or at or y 
s af et y v ari a bl es, i n t h e o pi ni o n of t h e I n v esti g at or.

1 0. F or P art C o nl y:  p arti ci p a nts 1 2 t o 1 7 ye ars of a g e m ust h a v e a T C D v el o cit y  ≥
1 4 0 c m/s e c b y  n o ni m a gi n g T C D or ≥ 1 2 5 c m/s e c b y T C Di m e as ur e d a n yt i m e d uri n g 
s cr e e ni n g.

4. 2. E x cl usi o n C ri t e ri a

A n y  p arti ci p a nt w h o m e ets o n e or m or e of t h e f oll o wi n g crit eri a will b e e x cl u d e d fr o m 
p arti ci p ati o n:

1. A n y  o n e of t h e f oll o wi n g r e q uiri n g m e di c al att e nti o n wit hi n 1 4 d a y s of si g ni n g t h e 
i nf or m e d c o ns e nt f or m (I C F):

 V as o -o c cl usi v e crisis ( V O C)

 A c ut e c h est s y n dr o m e ( A C S)

 S pl e ni c s e q u estr ati o n crisis

 D a ct yl itis

2. R e q uir es c hr o ni c tr a nsf usi o n t h er a p y.

3. Hist or y  of str o k e or m e eti n g crit eri a f or pri m ar y str o k e pr o p h yl a xis ( hist or y of t w o T C D 
m e as ur e m e nts ≥ 2 0 0 c m/s e c b y  n o ni m a gi n g T C D or ≥ 1 8 5 c m/s e c b y T C Di).

 F or t h e p ot e nti al m o difi c ati o n , a d diti o n of a p pr o xi m at el y  2 0 p arti ci p a nts e nr oll e d i n 
P art C, T C D ≥ 1 7 0 c m/s e c b y  n o ni m a gi n g T C D or ≥ 1 5 5   c m/s e c by T C Di

4. Tr a nsf usi o n wit hi n 3 0 d a y s pri or t o si gni n g t h e I C F .

5. R e n al d y sf u n cti o n r e q uiri n g c hr o ni c di al ys is or cr e ati ni n e ≥ 1. 5 m g/ d L .

6. H e p ati c d ys f u n cti o n c h ar a ct eri z e d by al a ni n e a mi n otr a nsf er as e ( A L T) > 4 × u p p er li mit of 
n or m al ( U L N) f or a g e .

7. C li ni c all y r el e v a nt c ar di a c a b n or m ality, i n t h e o pi ni o n of t h e I n v esti g at or, s u c h as:

 H e m o d y n a mi c all y si g nifi c a nt h e art dis e as e, e g, c o n g e nit al h e art d ef e ct, 
u n c o m p e ns at e d h e art f ail ur e, or a n y u nst a bl e c ar di a c c o n diti o n .

 A n arr h yt h mi c h e art c o n diti o n r e q uiri n g m e di c al t h er a p y.

8. Q T c F > 4 5 0 ms e c , c o n g e nit al l o n g Q T s y n dr o m e, s e c o n d or t hir d d e gr e e h e art bl o c k at 
r est ( wit h t h e e x c e pti o n of asy m pt o m ati c M o bit z t y p e I  s e c o n d d e gr e e h e art bl o c k).

9. R e c ei v e d a n i n v esti g ati o n al dr u g wit hi n 3 0 d a y s or 5 h alf-li v es, w hi c h e v er is l o n g er, of 
si g ni n g t h e I C F.

1 0. H e a v y s m o k er ( d efi n e d as s m o ki n g m or e t h a n 1 0 ci g ar ett es/ d a y  or its ni c oti n e e q ui v al e nt
i n cl u di n g e-ci g ar ett es ).
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1 1. U nli k el y  t o c o m ply wit h t h e st u d y pr o c e d ur es .

1 2. O t h er m e di c al, psy c h ol o gi c al or a d di cti v e c o n diti o n t h at, i n t h e o pi ni o n of a n 
I n v esti g at or, w o ul d c o nf o u n d or i nt erf er e wit h e v al u ati o n of s af et y a n d/ or P K of t h e 
i n v esti g ati o n al dr u g, pr e v e nt c o m pli a n c e wit h t h e st u d y pr ot o c ol, or pr e cl u d e i nf or m e d 
c o ns e nt .

1 3. P arti ci p a nt s w h o d o n ot h a v e a T C D wi n d o w ( P art B a n d P art C o nl y) (i e, p arti ci p a nts
w h o ar e u n a bl e t o h a v e a T C D d u e t o s k ull ossifi c ati o n) .

1 4. F or P art C o nl y, p ri or p arti ci p ati o n i n P art B.

1 5. A cti v e s y m pt o m ati c C O VI D -1 9 i nf e cti o n.

I n a d diti o n, f or P art D o nl y :

1 6. B o d y  w ei g ht < 5 k g f or 1 m o nt h pri or t o t h e s cr e e ni n g visit a n d at t h e s cr e e ni n g visit.

1 7. A n y  c o n diti o n aff e cti n g dr u g a bs or pti o n, s u c h as m aj or s ur g er y  i n v ol vi n g t h e st o m a c h or 
s m all i nt esti n e ( pri or c h ol e c yst e ct o m y is a c c e pt a bl e).

1 8. Hist or y  of m ali g n a n c y wit hi n t h e p ast 2 ye ars pri or t o tr e at m e nt D a y  1 r e q uiri n g 
c h e m ot h er a p y a n d/ or r a di ati o n ( wit h t h e e x c e pti o n of l o c al t h er a p y f or n o n -m el a n o m a 
s ki n m ali g n a n c y).

1 9. Cli ni c all y  si g nifi c a nt b a ct eri al, f u n g al, p ar asiti c, or vir al i nf e cti o n c urr e ntly r e c ei vi n g or 
t h at will r e q uir e t h er a p y.

 P arti ci p a nts wit h a c ut e b a ct eri al i nf e cti o n r e q uiri n g a nti bi oti c us e s h o ul d d el a y  
s cr e e ni n g u ntil t h e c o urs e of a nti bi oti c t h er a p y h as b e e n c o m pl et e d a n d t h e i nf e cti o n 
h as r es ol v e d, i n t h e o pi ni o n of t h e i n v esti g at or.

 K n o w n a cti v e h e p atitis A, B, or C i nf e cti o n or h u m a n i m m u n o d efi ci e n c y  vir us 
( HI V)-p ositi v e.

 K n o w n a cti v e m al ari a.
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5. S T U D Y P R O C E D U R E S A N D E V A L U A TI O N S

5. 1. P a rti ci p a nt S c r e e ni n g

A si g n e d a n d d at e d i nf or m e d p ar e nt al/ g u ar di a n c o ns e nt a n d p arti ci p a nt ass e nt m ust b e o bt ai n e d 
b ef or e a n y s cr e e ni n g pr o c e d ur es or st u d y -s p e cifi c t ests m a y b e p erf or m e d. E v al u ati o ns o bt ai n e d 
as p art of r o uti n e m e di c al c a r e a n d p erf or m e d d uri n g t h e S cr e e ni n g P eri o d m a y  b e us e d i n pl a c e 
of t h e st u d y -s p e cifi c e v al u ati o ns, pr o vi d e d t h e y m e et t h e ti m e wi n d o ws d es cri b e d b el o w.
P arti ci p a nt s will a c k n o wl e d g e a n d a gr e e t o t h e p ossi bl e us e of t his i nf or m ati o n f or t h e st u d y  b y 
gi vi n g i nf or m e d c o ns e nt.

All p arti ci p a nt s w h o si g n c o ns e nt will b e gi v e n a u ni q u e st u d y  n u m b er. T his n u m b er will b e us e d 
t o i d e ntif y t h e p arti ci p a nt t hr o u g h o ut t h e cli ni c al st u d y a n d m ust b e us e d o n all st u d y 
d o c u m e nt ati o n r el at e d t o t h at p arti ci p a nt .

T h e S cr e e ni n g P eri o d f or a p arti c ul ar p arti ci p a nt c o m m e n c es at t h e p oi nt at w hi c h t h e p arti ci p a nt
u n d er g o es t h e first st u d y - s p e cifi c s cr e e ni n g ass ess m e nt a n d m ust b e c o m pl et e d wit hi n 2 8 d a y s 
aft er si g ni n g t h e I C F f or P art A, wit hi n 3 5 d a y s aft er si g ni n g t h e I C F f or P art s B, C , a n d D.

All st u d y  visits ar e t o b e s c h e d ul e d r el ati v e t o t h e D a y 1 visit d at e.

5. 2. El e ct r o ni c P ati e nt R e p o rt e d O ut c o m es ( e P R O) S c r e e ni n g

P arti ci p a nts i n P art B ( o nl y ) of t h e st u d y will b e gi v e n a n e P R O d e vi c e d uri n g t h e S cr e e ni n g
P eri o d. T o est a bli s h a b as eli n e e P R O Si c kl e C ell Dis e as e S e v erit y  (S C D S ) M e as ur e, 
p arti ci p a nt s m ust c o m pl et e a mi ni m u m of 1 4 d a y s wit h e P R O t o b e e nr oll e d . In v esti g at or 
dis cr eti o n will b e us e d t o d et er mi n e if a p arti ci p a nt w h o h as pr e vi o usl y b e e n s cr e e n f ail e d d u e t o 
a l a c k of b as eli n e e P R O d at a c oll e cti o n c a n b e i n vit e d b a c k f or r e -s cr e e ni n g.

5. 3. Cli ni c al Ass ess m e nts

S cr e e ni n g ass ess m e nt m ust b e c o n d u ct e d wit hi n 2 8 d a y s pri or t o i niti ati o n of d osi n g f or P art A, 
a n d wit hi n 3 5 d a y s pri or t o i niti ati o n of d osi n g f or P arts B, C, a n d D . L a b or at or y ass ess m e nts, 
vit al si g ns a n d p h ys i c al e x a mi n ati o ns c o n d u ct e d o n D a y 1 pr e d os e m a y  b e c o n d u ct e d o n D a y - 1.
R ef er t o A p p e n di x 1 , A p p e n di x 3 , A p p e n di x 5 , a n d A p p e n di x 7 f or a d diti o n al d et ails.

Cli ni c al ass ess m e nts, i n cl u di n g w ei g ht, vit al si g ns, E C Gs, A E s, a n d c o n c o mit a nt m e di c ati o ns 
will b e c o n d u ct e d at s p e cifi e d ti m e p oi nts d uri n g t h e st u d y  (r ef er t o A p p e n di x 1 , A p p e n di x 3 , 
A p p e n di x 5 , a n d A p p e n di x 7 ). Vit al si g ns d at a t o b e c oll e ct e d i n cl u d e s u pi n e s yst oli c a n d 
di ast ol i c bl o o d pr ess ur e, p uls e r at e, r es pir ati o n r at e a n d t e m p er at ur e (i n º C). 1 2-l e a d E C Gs will 
b e c oll e ct e d i n tri pli c at e. A n y  ot h er m e di c al c o n diti o n pr es e nt at b as eli n e s h o ul d b e f oll o w e d 
d uri n g t h e st u d y, a n d a c h a n g e fr o m t h e b as eli n e st at us (i nt e nsit y  or fr e q u e n c y) s h o ul d b e 
r e p ort e d as a n A E if d e e m e d cli ni c all y si g nifi c a nt b y t h e In v esti g at or ( r ef er t o S e cti o n 9 ).

H ei g ht a n d w ei g ht will b e r e c or d e d as o utli n e d i n A p p e n di x 1 ,A p p e n di x 3 , A p p e n di x 5 , a n d 
A p p e n di x 7 . T h er e is n o w ei g ht r estri cti o n f or P arts A, B, or C of t h e st u d y. H ei g ht (i n 
c e nti m et ers) a n d w ei g ht (i n kil o gr a ms) s h o ul d b e m e as ur e d wit h t h e p arti ci p a nt’s s h o es off. H e a d 
cir c u mf er e n c e will b e r e c or d e d i n P art D as o utli n e d i n A p p e n di x 7 .

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 5 2

5. 4. S af et y Ass ess m e nts

5. 4. 1.  Cli ni c al L a b o r at o r y St u di es

It is t h e r es p o nsi bilit y of t h e In v esti g at or t o ass ess t h e cli ni c al si g nifi c a n c e of all a b n or m al
cli ni c al l a b or at or y  v al u es as d efi n e d b y t h e list of n or m al v al u es o n fil e f or t h e l o c al cli ni c al 
l a b or at or y. All cli ni c ally si g nifi c a nt l a b or at or y  v al u e a b n orm aliti es ar e t o b e r e c or d e d as A Es.

F or t h e p ur p os e of t his st u d y, a cli ni c all y si g nifi c a nt l a b or at or y v al u e will b e a n y a b n or m al r es ult 
t h at, i n t h e j u d g m e nt of t h e I n v esti g at or, is a n u n e x p e ct e d or u n e x pl ai n e d l a b or at or y v al u e or if 
m e di c al i nt er v e nti o n or c orr e cti v e a cti o n (tr a nsf usi o n, h y dr ati o n, i niti ati o n of a nti bi oti cs or ot h er 
c o n c o mit a nt m e di c ati o n ) is r e q uir e d. A n y a b n or m al v al u es t h at p ersist s h o ul d b e f oll o w e d at t h e 
dis cr eti o n of t h e I n v esti g at or.

A d diti o n al a n d r e p e at l a b or at or y  s af ety t esti n g f or t h e e v al u ati o n of a b n or m al r es ults a n d/ or A E s 
d uri n g t h e st u d y m a y b e p erf or m e d at t h e dis cr eti o n of t h e I n v esti g at or or u p o n r e q u est of t h e 
S p o ns or. R e p e at l a b or at or y  t esti n g of a b n or m al p ot e nti all y cli ni c ally si g nifi c a nt or cli ni c al l y 
si g nifi c a nt r es ults f or t h e s cr e e ni n g e v al u ati o n of t h e p arti ci p a nt m a y  b e r e p e at e d o n c e at t h e 
dis cr eti o n of t h e I n v esti g at or.

All l a b or at or y  s af ety t esti n g will b e p erf or m e d b y t h e l o c al l a b or at or y .

R ef er t o A p p e n di x 1 , A p p e n di x 3 , A p p e n di x 5 , a n d A p p e n di x 7 , S c h e d ul e (s) of St u d y  
Ass ess m e nts, f or all ti m e p oi nts.

T h e cli ni c al l a b or at or y  t ests t h at will b e p erf or m e d ar e list e d i n T a bl e 4 f or P arts A, B, a n d C,
a n d i n T a bl e 5 f or P art D.
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T a bl e 4 : P a rt s A, B, a n d C: Cli ni c al L a b o r at o r y T ests

H e m at ol o g y S e r u m C h e mist r y U ri n e Ot h e r

 H e m at o crit

 H e m o gl o bi n

 M C V

 Pl at el et c o u nt

 R B C c o u nt

 R B C distri b uti o n 
wi dt h

 R eti c ul o c yt e c o u nt 
( p er c e nt)

 W B C c o u nt wit h 
diff er e nti al ( b as o p hils, 
e osi n o p hils, 
n e utr o p hils, 
m o n o c yt es, 
l y m p h o c yt es)

 H b el e ctr o p h or esis d

 Al b u mi n

 Al k ali n e p h os p h at as e

 A L T

 A S T

 Bi c ar b o n at e

 Bilir u bi n ( t ot al, dir e ct, 
a n d i n dir e ct )

 B U N

 C al ci u m c

 C hl ori d e

 C h ol est er ol c

 C P K c

 Cr e ati ni n e

 F erriti n c

 G G T c

 Gl u c os e

 Ir o n c

 L D H

 M a g n esi u m c

 P h os p h or us c

 P ot assi u m

 S er u m er yt hr o p oi eti n

 S o di u m

 TI B C c

 T ot al pr ot ei n

 Tr a nsf erri n c

 Tri gl y c eri d es c

 Uri c a ci d c

 p H

 S p e cifi c gr a vit y

 B l o o d

 G l u c os e

 P r ot ei n

 K et o n es

 B ilir u bi n

 U r o bili n o g e n

 N itrit e

 L e u k o c yt es

 M i cr os c o pi c 
e x a mi n ati o n of 
s e di m e nt, if 
cli ni c all y 
i n di c at e d

 C o a g ul ati o n p a n el 
( P T, P T T, I N R) a

 P r e g n a n c y t est b

A b br e vi ati o ns: A L T, a l a ni n e a mi n otr a nsf er as e; A S T, as p art at e a mi n otr a nsf er as e ; B U N, bl o o d ur e a nitr o g e n; 
C P K, c r e ati n e p h os p h o ki n as e; G G T, g a m m a -gl ut a m yl tr a nsf er as e; H b, h e m o gl o bi n; I N R, i nt er n ati o n al n or m ali z e d 
r ati o; L D H, la ct at e d e h y dr o g e n as e; M C V, m e a n c or p us c ul ar v ol u m e ; P T, pr ot hr o m bi n ti m e; P T T, p arti al 
t hr o m b o pl asti n ti m e; R B C, r ed bl o o d c ell; TI B C, t ot al ir o n -bi n di n g c a p a cit y ; W B C, w hit e bl o o d c ell.
a C o a g ul ati o n p a n el will o nl y b e c oll e ct e d at S cr e e ni n g i n P arts A a n d B a n d n ot i n P art C.
b Pr e g n a n c y t ests will b e p erf or m e d f or f e m al e p arti ci p a nts w h o ar e p ost m e n ar c h e. A s er u m β -h u m a n c h ori o ni c 

g o n a d otr o pi n pr e g n a n c y t est will b e p erf or m e d at S cr e e ni n g a n d u ri n e pr e g n a n c y t ests will b e p erf or m e d pri or t o 
t h e first d os e of st u d y dr u g a n d at ot h er ti m es d uri n g t h e st u d y.

c T h es e t ests will b e p erf or m e d at S cr e e ni n g a n d m or e fr e q u e ntl y if cli ni c all y i n di c at e d .
d H b el e ctr o p h or esis w ill b e p erf or m e d at S cr e e ni n g o nl y.
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T a bl e 5 : P a rt D: Cli ni c al L a b o r at o r y T ests

H e m at ol o g y S e r u m C h e mist r y

 H e m at o crit

 H e m o gl o bi n

 M C V

 Pl at el et c o u nt

 R B C c o u nt

 R B C distri b uti o n wi dt h

 R eti c ul o c yt e c o u nt ( a bs ol ut e a n d p er c e nt)

 W B C c o u nt wit h diff er e nti al ( b as o p hils, e osi n o p hils, 
n e utr o p hils, m o n o c yt es, l y m p h o c yt es)

 H b el e ctr o p h or esis a

 Al b u mi n

 Al k ali n e p h os p h at as e

 A L T

 A S T

 Bi c ar b o n at e

 Bilir u bi n ( t ot al, dir e ct, a n d i n dir e ct)

 B U N

 C al ci u m b

 C hl ori d e

 Cr e ati ni n e

 G G T b

 Gl u c os e

 L D H

 M a g n esi u m b

 P h os p h or us b

 P ot assi u m

 S er u m er yt hr o p oi eti n

 S o di u m

 T ot al pr ot ei n

A b br e vi ati o ns: A L T, a l a ni n e a mi n otr a nsf er as e; A S T, as p art at e a mi n otr a nsf er as e ; B U N, bl o o d ur e a nitr o g e n; 
G G T, g a m m a -gl ut a m yl tr a nsf er as e; H b, h e m o gl o bi n; L D H, la ct at e d e h y dr o g e n as e; M C V, m e a n c or p us c ul ar 
v ol u m e ; R B C, r e d bl o o d c ell; W B C, w hit e bl o o d c ell.
a H b el e ctr o p h or esis w ill b e p erf or m e d at S cr e e ni n g o nl y.
b T h es e t ests will b e p erf or m e d at S cr e e ni n g a n d m or e fr e q u e ntl y if cli ni c all y i n di c at e d.

5. 4. 2. H e m o gl o bi n G e n ot y p e

T h e In v esti g at or or d esi g n e e will r e c or d t h e p arti ci p a nt’s hist ori c al H b g e n ot y p e.

5. 4. 3. E x pl o r at o r y Ass ess m e nts (P a rt C o nl y)

Pri or t o i m pl e m e nt ati o n of Pr ot o c ol A m e n d m e nt 7, bl o o d s a m pl es f or t h e ass ess m e nt of r el e v a nt 
m e as ur es of S C D p at h o p h y si ol o g y ( e g, R B C d ef or m a bilit y , R B C p h os p h ati d y ls eri n e, a n d d e ns e 
c ells ) w er e c oll e ct e d at s el e ct st u d y c e nt ers. U n d er Pr ot o c ol A m e n d m e nt 7, t h es e ass ess m e nts 
will n o l o n g er b e p erf or m e d.

5. 4. 4. Vit al Si g ns

Vit al si g ns will b e m e as ur e d at t h e ti m e p oi nts s p e cifi e d i n A p p e n di x 1 , A p p e n di x 3 , 
A p p e n di x 5 , a n d A p p e n di x 7 .

Bl o o d pr ess ur e a n d p uls e r at e will b e m e as ur e d aft er t h e p arti ci p a nt h as b e e n r esti n g f or at l e ast 
5 mi n ut es i n t h e s e at e d or s u pi n e p ositi o n. S y st oli c a n d di ast oli c b l o o d pr ess ur e will b e m e as ur e d 
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usi n g a c ali br at e d m a n u al or a ut o m ati c bl o o d pr ess ur e d e vi c e. P uls e r at e will b e r e c or d e d by 
p al p ati o n of t h e r a di al p uls e o v er a 6 0 -s e c o n d p eri o d or b y t h e a ut o m at e d bl o o d pr ess ur e d e vi c e.

B o d y t e m p er at ur e will b e m e as ur e d ( or al, t y m p a ni c, or a xill ar y ) usi n g a di git al t h er m o m et er a n d 
r e c or d e d i n d e gr e es C elsi us.

A n y  s cr e e ni n g or pr e d os e vit al si g n o utsi d e t h e n or m al r a n g e m a y  b e r e p e at e d o n c e (i n d u pli c at e) 
at t h e dis cr eti o n of t h e In v esti g at or.

5. 4. 5. El e ct r o c a r di o g r a ms ( E C Gs)

T w el v e -l e a d E C Gs will b e c oll e ct e d i n tri pli c at e ( at l e ast 1 mi n ut e a p art) at e a c h s c h e d ul e d ti m e 
p oi nt as s p e cifi e d i n A p p e n di x 1 , A p p e n di x 3 , A p p e n di x 5 , a n d A p p e n di x 7 aft er t h e p arti ci p a nt
h as b e e n r esti n g i n t h e s u pi n e p ositi o n f or at l e ast 1 0 mi n ut es. If t h e S cr e e ni n g tri pli c at e E C Gs 
ar e c oll e ct e d l ess t h a n 2 4 h o urs b ef or e st u d y  dr u g d osi n g, t h e tri pli c at e E C Gs pri or t o d osi n g 
m a y  b e o mitt e d.

E C Gs will b e c oll e ct e d at s cr e e ni n g a n d as cli ni c all y i n di c at e d f or p arti ci p a nts e nr oll e d i n P a rt D.

5. 4. 6. P h ysi c al E x a mi n ati o ns

P h y si c al e x a mi n ati o ns will i n cl u d e g e n er al a p p e ar a n c e ; e y e s , s ki n , a n d c ar di o v as c ul ar a n d 
r es pir at or y sys t e m e x a mi n ati o ns; a b d o mi n al e x a mi n ati o n , a n d s y m pt o m -dir e ct e d e x a mi n ati o n.

5. 4. 7. T r a ns c r a ni al D o p pl e r ( P a rts B a n d C )

T C D r es ults fr o m t h e 3 y e ars pri or t o si g ni n g I C F, if a v ail a bl e, will b e r e c or d e d as p art of t h e 
M e di c al hist or y  f or p arti ci p a nts i n P art C.

T C D T A M M bl o o d fl o w v el o cit y  is als o b ei n g o bt ai n e d (i n a c c or d a n c e wit h t h e T C D r ef er e n c e 
m a n u al) as a n ass ess m e nt t o d et er mi n e tr e at m e nt eff e ct (r ef er t o S e cti o n 5. 5 a n d A p p e n di x 3 a n d
A p p e n di x 5 ); h o w e v er , a b n or m al v al u es c a n i n di c at e a s af ety c o n c er n a n d will b e f oll o w e d u p as 
a p pr o pri at e . S p e cifi c all y,  st a n d ar d cli ni c al pr a cti c e f or pri m ar y str o k e pr e v e nti o n will b e 
f oll o w e d (e g, a n y T C D v al u es ≥ 2 0 0 c m/s e c b y  n o ni m a gi n g T C D or ≥ 1 8 5 c m/s e c b y  T C Di will 
r e q uir e r e p e at T C D wit hi n 4 w e e ks . I n t h e c as e of a s e c o n d TC D v al u e ≥ 2 0 0 c m/s e c b y  
n o ni m a gi n g T C D or ≥ 1 8 5 c m/s e c b y  T C Di, t h e sit e I n v esti g at or m a y off er t h e p arti ci p a nt
tr e at m e nt wit h a str o k e pr e v e nti o n pr ot o c ol utili zi n g pr o p hyl a cti c tr a nsf usi o n as p er st a n d ar d 
cli ni c al c ar e if i n pl a c e at t h at sit e’s h os pit al or cli ni c).

5. 5. Eli gi bilit y Ass ess m e nt

Eli gi bilit y  ass ess m e nt will b e c o n d u ct e d d uri n g S cr e e ni n g a n d als o pri or t o r e c ei vi n g st u d y dr u g 
o n tr e at m e nt D a y  1. If a p arti ci p a nt is f o u n d t o m e et i n cl usi o n/ e x cl usi o n crit eri a at th e s cr e e ni n g
visit , b ut t h e n h as a cli ni c all y  si g nifi c a nt c h a n g e i n st at us pri or t o a d mi nistr ati o n of t h e first d os e 
of st u d y  dr u g (f or e x a m pl e is h os pit ali z e d f or si c kl e c ell crisis), t h e p arti ci p a nt s h o ul d b e 
wit h dr a w n fr o m t h e st u d y. R e -s cr e e ni n g m a y b e c o nsi d er e d at t h e dis cr eti o n of t h e I n v esti g at or 
a n d i n c o ns ult ati o n wit h t h e S p o ns or . P arti ci p a nts w h o r e -s cr e e n will h a v e all ass ess m e nts r e d o n e 
e x c e pt f or ir o n t esti n g ( P arts A, B, a n d C o nl y).
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5. 6. T r e at m e nt R es p o ns e Ass ess m e nts

Cli ni c al m e as ur es of h e m ol y sis a n d T C D T A M M bl o o d fl o w v el o cit y ( P arts B a n d C,
A p p e n di x 3 a n d A p p e n di x 5 ) will b e ass ess e d as m e as ur es of p ot e nti al effi c a c y. D et ails of 
r e q uir e m e nts f or T C D m e as ur e m e nts will b e d es cri b e d i n a s e p ar at e st u dy m a n u al. H e m ol ys is 
m ar k ers ar e i n cl u d e d u n d er t h e h e m at ol o g y  a n d c h e mistr y ass ess m e nts d es cri b e d a b o v e ( H b ,
r eti c ul o c yt e c o u nt, er yt hr o p oi eti n, LD H, i n dir e ct bilir u bi n). 

5. 7. P h a r m a c o k i n eti c Ass ess m e nts

5. 7. 1. P a rt A

Bl o o d s a m pl es f or pl as m a (if a p pli c a bl e) a n d w h ol e bl o o d P K ass ess m e nts will b e c oll e ct e d at 
t h e f oll o wi n g ti m e p oi nts list e d b el o w (r ef er t o A p p e n di x 2 ):

 D a y 1

 Pr e d os e ( wit hi n 6 0 mi n ut es pri or t o d osi n g) 

 P o st d os e at 2 h o urs ( ± 1 5 mi n ut es) a n d 8 h o urs ( ± 3 0 mi n ut es)

 D a y 2

 At 2 4 h o urs ( ± 1 h o ur)

 D a y 3

 At 4 8 h o urs ( ± 2 h o urs)

 D a y 5

 At 9 6 h o urs ( ± 2 h o urs)

 D a y 8

 At 1 6 8 h o urs ( ± 2 h o urs)

 D a y 1 5 ( ± 1 d a y)

 E a rl y T e r mi n ati o n/ Wit h d r a w al 

W h ol e bl o o d a n d pl as m a c o n c e ntr ati o ns of v o x el ot or will b e m e as ur e d usi n g a v ali d at e d a s s a y .

5. 7. 2. P a rt B

Bl o o d s a m pl es f or pl as m a (if a p pli c a bl e) a n d w h ol e bl o o d P K ass ess m e nts will b e c oll e ct e d at 
t h e f oll o wi n g ti m e p oi nts list e d b el o w (r ef er t o A p p e n di x 4 ):

 D a y 1

 Pr e d os e ( wit hi n 6 0 mi n ut es pri or t o d osi n g) 

 P ost d os e at 2 h o urs ( ± 1 5 mi n ut es) a n d 8 h o urs ( ± 3 0 mi n ut es)

 D a y 2

 P ost d os e at 2 4 h o urs ( ± 1 h o ur)
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 W e e k 2 ( D a y 1 4) ( ± 2 d a y s)

 Pr e or p ost d os e ( ± 2 h o urs of t h e d os e) 

 W e e k 4 (D a y  2 8) ( ± 3 d a y s)

 Pr e d os e ( wit hi n 3 0 mi n ut es pri or t o d osi n g)

 B et w e e n 1 t o 4 h o urs p ost d os e

 B et w e e n 6 t o 8 h o urs p ost d os e

 W e e k 8 ( D a y 5 6) ( ± 3 d a y s)

 W e e k 1 2 ( D a y 8 4) ( ± 3 d a y s)

 W e e k 1 6 ( D a y 1 1 2) ( ± 3 d a y s)

 W e e k 2 0 ( D a y 1 4 0) ( ± 3 d a y s)

 W e e k 2 4 ( D a y 1 6 8) ( ± 3 d a y s) 

 F oll o w -u p

 E a rl y T e r mi n ati o n/ Wit h d r a w al

5. 7. 3. P a rt C

Bl o o d s a m pl es f or pl as m a a n d w h ol e bl o o d P K ass ess m e nts will b e c oll e ct e d at t h e f oll o wi n g 
ti m e p oi nts list e d b el o w (r ef er t o A p p e n di x 6 ).

 D a y 1

 P ost d os e ( wit hi n 1 5 mi n ut es t o 2 h o urs p ost d os e ) 

 W e e k 4 (D a y  2 8) ( ± 3 d a y s): Pr e d os e

 W e e k 8 ( D a y 5 6) ( ± 3 d a y s): Pr e d os e

 W e e k 1 2 ( D a y 8 4) ( ± 3 d a y s): Pr e d os e

 W e e k 1 6 ( D a y 1 1 2) ( ± 5 d a y s): Pr e d os e

 W e e k 2 0 ( D a y 1 4 0) ( ± 5 d a y s): Pr e d os e

 W e e k 2 4 ( D a y 1 6 8) ( ± 5 d a y s): Pr e d os e

 W e e k 3 6 ( D a y 2 5 2) ( ± 5 d a y s): Pr e d os e

 W e e k 4 8 ( D a y 3 3 6) ( ± 5 d a y s): Pr e d os e

 E a rl y T e r mi n ati o n/ Wit h d r a w al
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5. 7. 4. P a rt D

Bl o o d s a m pl es f or pl as m a a n d w h ol e -bl o o d P K ass ess m e nts will b e c oll e ct e d at t h e f oll o wi n g 
ti m e p oi nts (r ef er t o A p p e n di x 8 ):

 D a y 1

 P ost d os e ( wit hi n 1 5 mi n ut es t o 2 h o urs p ost d os e )

 W e e k 2 ( D a y 1 4) ( ± 3 d a y s): pr e d os e

 W e e k 8 ( D a y 5 6) ( ± 3 d a y s): pr e d os e

 W e e k 1 2 ( D a y 8 4) ( ± 5 d a y s): pr e d os e

 W e e k 1 6 ( D a y 1 1 2) ( ± 5 d a y s): pr e d os e

 W e e k 2 4 ( D a y 1 6 8) ( ± 5 d a y s): pr e d os e

 W e e k 3 6 ( D a y 2 5 2) ( ± 5 d a y s): pr e d os e

 W e e k 4 8 ( D a y 3 3 6) ( ± 5 d a y s): pr e d os e

 E a rl y T e r mi n ati o n/ Wit h d r a w al

5. 7. 5. C o n c e nt r ati o n M e as u r e m e nts

W h ol e bl o o d a n d pl as m a c o n c e ntr ati o ns of v o x el ot or will b e m e as ur e d usi n g v ali d at e d ass a y s.

T h e f oll o wi n g P K p ar a m et ers will b e c al c ul at e d, if a p pr o pri at e: 

R B C C o n c e ntr ati o n R B C c o n c e ntr ati o n of v o x el ot or ( µ g/ m L) at e a c h ti m e p oi nt will b e c al c ul at e d fr o m 
w h ol e bl o o d a n d pl as m a c o n c e ntr ati o n d at a usi n g t h e f oll o wi n g e q u ati o n:

H ct

CH ctC
R B C pb ]*)1[( 



W h er e C b = w h ol e bl o o d c o n c e ntr ati o n i n µ g/ m L

C p = Pl as m a c o n c e ntr ati o n i n µ g/ m L

H ct = H e m at o crit v al u e m e as ur e d o n or pri or t o P K s a m pli n g d a y

C m a x M a xi m u m o bs er v e d c o n c e ntr ati o n f or w h ol e bl o o d a n d pl as m a

tm a x T h e ti m e t h at C m a x w as o bs er v e d f or wh ol e bl o o d a n d pl as m a

A U C 0 -l ast Ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e 0 t o t h e ti m e of t h e l ast 
q u a ntifi a bl e c o n c e ntr ati o n; c al c ul at e d usi n g t h e li n e ar/l o g tr a p e z oi d r ul e f or w h ol e 
bl o o d a n d pl as m a

A U C 0 - 2 4 Ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e 0 t o 2 4 h o urs f or w h ol e bl o o d 
a n d pl as m a

A U C 0 -i nf Ar e a u n d er t h e c o n c e ntr ati o n -ti me c ur v e fr o m ti m e 0 e xtr a p ol at e d t o i nfi nit y; 
c al c ul at e d as A U C t + C t/ z , w h er e Ct is t h e l ast q u a ntifi a bl e c o n c e ntr ati o n f or w h ol e 
bl o o d a n d pl as m a

t1/ 2 T er m i n al eli mi n ati o n h alf -lif e; c al c ul at e d as l n( 2)/ z f or w h ol e bl o o d a n d pl as m a

Bl o o d/ Pl as m a R ati o R ati o of bl o o d A U C 0 -2 4 t o pl as m a A U C0- 2 4 at st e a d y -st at e ( D a y 2 8)

R B C/ Pl as m a R ati o R ati o of R B C A U C 0 - 2 4 t o pl a s m a A U C0- 2 4 at st e a d y -st at e ( D a y 2 8)

A c c u m ul ati o n R ati o R ati o of A U C 0- 2 4 at st e a d y -st at e ( D a y 2 8) t o A U C 0- 2 4 o n D a y 1

% H e m o gl o bi n O c c u p a n c y R ati o of R B C c o n c e ntr ati o n i n m M at C m a x o n D a y 2 8 m ulti pli e d b y 2 0
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T h e m et h o d ol o g y  f or c oll e cti o n, h a n dli n g, st or a g e a n d s hi p pi n g of w h ol e bl o o d a n d pl as m a P K 
s a m pl es will b e pr o vi d e d i n a s e p ar at e l a b or at or y  m a n u al.

5. 8. E l e ct r o nic P ati e nt R e p o rt e d O ut c o m es a n d e Di a r y (P a rt B o nl y)

S e cti o n 5. 8. 1 a n d S e cti o n 5. 8. 2 d es cri b e t h e i nf or m ati o n t h at will b e c a pt ur e d d aily usi n g t h e 
h a n d h el d st u d y - s p e cifi c d e vi c e.

5. 8. 1. El e ct r o ni c P ati e nt R e p o rt e d O ut c o m e Si c kl e C ell Dis e as e S e v e rit y M e as u r e

A s elf -a d mi nist er e d p arti ci p a nt q u esti o n n air e of S C D c or e s y m pt o ms i n cl u di n g p ai n s e v erit y, 
fr e q u e n c y a n d ty p e as w ell as f ati g u e a n d m e nt al a c uit y will b e c o m pl et e d d ail y b y  p arti ci p a nts
i n P art B ( o nl y) of t h e st u d y .

5. 8. 2. e Di a r y of St u d y D r u g C o m pli a n c e

P arti ci p a nts i n P art B ( o nl y ) of t h e st u d y will r e c or d w h et h er or n ot t h e y t o o k t h eir pr es cri b e d 
st u d y dr u g d aily.

5. 9. T ast e a n d P al at a bilit y Q u esti o n n ai r e ( P a rt A C o h o rt 2 , P a rt C , a n d 
P a rt D)

F or P art A, C o h ort 2: A T ast e a n d P al at a bilit y  Q u esti o n n air e will b e pr o vi d e d a n d us e d t o 
e v al u at e t h e p e di atri c p arti ci p a nts ’ t ast e a n d p al at a bilit y e x p eri e n c e aft er t a ki n g t h e d os e.

F or P art C: F or t h e d is p ersi bl e t a bl ets, a T ast e a n d P al at a bilit y  Q u esti o n n air e will b e 
a d mi nist er e d t o t h e c ar e gi v er/l e g al g u ar di a n a n d/ or c hil dr e n ( ≥ 6 y e ars ol d) at W e e k 2 a n d 
W e e k 1 2 d uri n g t h e st u d y.

F or P art C: F or t h e p o w d er f or or al s us p e nsi o n f or m ul ati o n, a T ast e a n d P al at a bilit y  
Q u esti o n n air e will b e a d mi nist er e d t o t h e c ar e gi v er/l e g al g u ar di a n a n d/ or c hil dr e n ( all a g es) a t 
t h e Tr a nsiti o n Visit a n d at t h e n e xt s c h e d ul e d st u d y  vi sit.

F or P art D: A T ast e a n d P al at a bilit y  Q u esti o n n air e will b e a d mi nist er e d t o t h e c ar e gi v er/l e g al 
g u ar di a n a t W e e k 2 , W e e k 4, a n d W e e k 1 2 d uri n g t h e st u d y .

5. 1 0. F o r m ul ati o n T r a nsiti o n Visit ( P a rt C)

A Tr a nsiti o n Visit will b e c o n d u ct e d t o tr a nsiti o n P art C p arti ci p a nts w h o ar e r e c ei vi n g v o x el ot or 
as dis p ersi bl e t a bl ets t o v o x el ot or p o w d er f or or al s us p e nsi o n, p a c k a g e d as sti c k p a c ks. A si g n e d 
a n d d at e d u p d at e d i nf or m e d p ar e nt al/ g u ar di a n c o ns e nt a n d p arti ci p a nt ass e nt m ust b e o bt ai n e d at 
t h e F or m ul ati o n Tr a nsiti o n Visit if t h e p arti ci p a nt h as n ot si g n e d t h e u p d at e d I C F f or t h e 
tr a nsiti o n visit. Ass ess m e nts t o b e c o m pl et e d at t his visit i n cl u d e t h e f oll o wi n g: p h ys i c al 
e x a mi n ati o n ( as d es cri b e d i n S e cti o n 5. 4. 6 ), w ei g ht, c o n c o mit a nt m e di c ati o n an d A E r e vi e w, P K 
s a m pli n g, i n-cli ni c st u d y  dr u g d osi n g ( p o w d er f or or al s us p e nsi o n), T ast e a n d P al at a bilit y 
Q u esti o n n air e, a n d dis p e nsi n g of st u d y dr u g ( p a c k a g e d as sti c k p a c ks). 

T his visit s h o ul d o c c ur wit hi n 3 0 d a ys of S p o ns or n otifi c ati o n of a v ail a bili t y of t h e p o w d er f or 
or al s us p e nsi o n f or m ul ati o n. D u e t o t h e C O VI D -1 9 i m p a ct o n cli ni c al sit es, t h e tr a nsiti o n visit 
m a y  o c c ur at a s c h e d ul e d st u d y visit. 

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 6 0

A t el e p h o n e f oll o w - u p visit s h o ul d b e c o n d u ct e d wit hi n 1 t o 2 w e e ks aft er t h e tr a nsiti o n t o ass ess 
tol er a bilit y  of t h e p o w d er f or or al s us p e nsi o n f or m ul ati o n.

5. 1 1. Miss e d Ass ess m e nts

Miss e d ass ess m e nts s h o ul d b e r es c h e d ul e d a n d p erf or m e d as cl os e t o t h e ori gi n al s c h e d ul e d d at e 
as p ossi bl e. A n e x c e pti o n is m a d e w h e n r es c h e d uli n g b e c o m es, i n t h e I n v esti g at or’s o pi ni o n, 
m e di c all y  u n n e c ess ar y or u ns af e b e c a us e it is t o o cl os e i n ti m e t o t h e n e xt s c h e d ul e d e v al u ati o n.
I n t h at c as e, t h e miss e d e v al u ati o n s h o ul d b e a b a n d o n e d.
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6. E A R L Y DI S C O N TI N U A TI O N O F T RI A L O R I N DI VI D U A L 
P A R TI CI P A N T S

6. 1. E a rl y Dis c o nti n u ati o n of t h e T ri al

T h e S p o ns or h as t h e ri g ht t o t er mi n at e t his st u d y  at a n y ti m e a n d f or a ny r e as o n, i n cl u di n g d u e t o 
t h e i n ci d e n c e or s e v erit y of A E s i n t his or ot h er st u di es i n di c ati n g a p ot e nti al h e alt h h a z ar d t o 
p arti ci p a nt s. St o p pi n g r ul es ar e o utli n e d i n S e cti o n 3. 6 of t h e pr ot o c ol.

I n a ny i nst a n c e of e arl y t er mi n ati o n of t h e st u d y, t h e S p o ns or will n otif y, i n writi n g, t h e 
I n v esti g at ors a n d will s p e cif y  t h e r e as o n(s) f or ter mi n ati o n . T h e I n v esti g at or will i nf or m t h e I RB
or E C . 

6. 2. E a rl y Dis c o nti n u ati o n of St u d y T r e at m e nt

P arti ci p a nt s m a y b e dis c o nti n u e d fr o m t h e st u d y f or a n y of t h e f oll o wi n g r e as o ns:

 A d v ers e E v e nt(s)

 Wit h dr a w al of c o ns e nt

 Dis cr eti o n of t h e I n v esti g at or

 P arti ci p a nt is l ost t o f oll o w- u p

 P arti ci p a nt is n o n-c o m pli a nt

 Pr e g n a n c y

P arti ci p a nt s will b e i nf or m e d t h at t h e y  ar e fr e e t o wit h dr a w fr o m t h e st u d y at a n y ti m e a n d f or 
a n y  r e as o n. I n a d diti o n, t h e I n v esti g at or m a y r e m o v e a p arti ci p a nt fr o m t h e st u d y if, i n t h e 
I n v esti g at or’s o pi ni o n, it is n ot i n t h e b est m e di c al i nt er est of t h e p arti ci p a nt t o c o nti n u e t h e 
st u d y.

T h e d at e t h e p arti ci p a nt is wit h dr a w n fr o m t h e st u d y a n d t h e r e as o n f or wit h dr a w al will b e 
d o c u m e nt e d. 

Wit h t h e e x c e pti o ns of ‘ wit h dr a w al of c o ns e nt’ a n d ‘l ost t o f oll o w - u p,’ p arti ci p a nts w h o ar e 
dis c o nti n u e d fr o m st u d y  tr e at m e nt f or a n y of t h e af or e m e nti o n e d r e as o ns will c o nti n u e t o 
p arti ci p at e i n t h e st u d y ass ess m e nts . If a p arti ci p a nt f ails t o r et ur n f or s c h e d ul e d visits, a
d o c u m e nt e d eff ort ( e g, at l e ast 2 p h o n e c alls t o t h e p arti ci p a nt a n d a c ertifi e d l ett er) m ust b e 
m a d e t o d et er mi n e t h e r e as o n.

6. 3. E a rl y Dis c o nti n u ati o n of St u d y P a rti ci p ati o n

A n y  p arti ci p a nt ( or his or h er l e g ally a ut h ori z e d r e pr es e nt ati v e) m a y  wit h dr a w t h eir c o ns e nt t o 
p arti ci p at e i n t h e st u d y at  a n y ti m e wit h o ut pr ej u di c e. T h e In v esti g at or m ust wit h dr a w fr o m t h e 
st u d y a ny p arti ci p a nt w h o r e q u ests t o b e wit h dr a w n. A p arti ci p a nt ’s p arti ci p ati o n i n t h e st u d y 
m a y  b e dis c o nti n u e d at a n y ti m e at t h e dis cr eti o n of t h e S p o ns or or t h e In v esti g at or a n d i n 
a c c or d a n c e wit h his or h er cli ni c al j u d g m e nt . H o w e v er, all eff orts m ust b e m a d e t o f oll o w 
p arti ci p a nt s f or t h e f ull d ur ati o n of t h e stu d y  a n d t o e n c o ur a g e all p arti ci p a nt s w h o as k t o l e a v e 
t h e st u d y e arly t o u n d er g o t h e t ests a n d e v al u ati o ns list e d f or t h e e arl y t er mi n ati o n visit . If a 
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p arti ci p a nt wit h dr a ws b ef or e c o m pl eti n g t h e st u d y , t h e r e as o n f or wit h dr a w al is t o b e 
d o c u m e nt e d o n t h e C R F.

6. 4. P a rti ci p a nt R e pl a c e m e nt

O n c e d os e d, p arti ci p a nt s w h o dis c o nti n u e st u d y dr u g d u e t o a n A E will n ot b e r e pl a c e d.
P arti ci p a nt s w h o dis c o nti n u e st u d y  dr u g d u e t o r e as o ns ot h er t h a n a n A E or w h o h a v e 
n o n -e v al u a bl e P K s a m pl es m a y b e r e pl a c e d at t h e dis cr et i o n of t h e S p o ns or.
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7. S T U D Y D R U G

7. 1. I n v esti g ati o n al M e di ci n al P r o d u ct

7. 1. 1. P a rt s A a n d B

F or p arti ci p a nts w h o ar e a g es 1 2 t o 1 7 y e ars ol d, t h e st u d y m a y b e p erf or m e d wit h v o x el ot or
c o m m o n bl e n d 3 0 0 m g c a ps ul es or v o x el ot or t a bl ets. F or p arti ci p a nts w h o ar e a g es 6 t o 1 1 y e ars 
ol d, t h e gr a n ul ati o n fr o m t h e v o x el ot or c o m m o n bl e n d c a ps ul es will b e mi x e d wit h f o o d a n d 
a d mi nist er e d t o t h e p arti ci p a nt . R es ults ar e a v ail a bl e fr o m a r el ati v e bi o a v ail a bilit y  st u d y w hi c h 
s h o w e d c o m p ar a bl e P K of v o x el ot or 3 0 0 m g t a bl ets wit h v o x el ot or c a ps ul es . T h es e d at a s h o w 
t h at t h e w h ol e bl o o d P K f or v o x el ot or t a bl ets a n d c a ps ul es ar e si mil ar. T h e 9 0 % c o nfi d e n c e 
int er v als f or C m a x a n d f or A U C f all wit hi n t h e 8 0 % t o 1 2 5 % (t h e a c c e pt a bl e r a n g e f or 
bi o e q ui v al e n c e) .

7. 1. 2. P a rt C

P arti ci p a nts w h o ar e b et w e e n 1 2 a n d 1 7 y e ars of a g e will r e c ei v e v o x el ot or , 1 5 0 0 m g/ d a y  as 
dis p ers ibl e t a bl ets or p o w d er f or or al s us p e nsi o n.

P arti ci p a nts w h o ar e b et w e e n 4 t o 1 1 y e ars of a g e will r e c ei v e v o x el ot or , 1 5 0 0 m g/ d a y 
E Q UI V A L E N T b as e d o n b o d y  w ei g ht as dis p ers ibl e t a bl ets or p o w d er f or or al s us p e nsi o n. T h e 
p arti ci p a nt’s w ei g ht at s cr e e ni n g will b e us e d t o d et er mi n e t h e i niti al tr e at m e nt d os e ( T a bl e 3 ). 

D et ails r e g ar di n g pr e p ar ati o n f or a d mi nistr ati o n ar e pr o vi d e d i n t h e P h ar m a c y  M a n u al ( pr o vi d e d 
s e p ar at el y). D et ail e d i nstr u cti o ns will b e pr o vi d e d t o p arti ci p a nts a n d t h eir c ar e gi v er/l e g al 
g u ar di a n pri or t o t h e first d os e of st u d y  dr u g.

7. 1. 3. P a rt D

P arti ci p a nts w h o ar e 6 m o nt hs t o < 4 y e ars of a g e will r e c ei v e v o x el ot or 1 5 0 0 m g/ d a y  
E Q UI V A L E N T b as e d o n b o d y  w ei g ht as p o w d er f or or al s us p e nsi o n. If p o w d er f or or al 
s us p e nsi o n is n ot a v ail a bl e, dis p ersi bl e t a bl ets will b e us e d . T h e p arti ci p a nt’s w ei g ht at s cr e e ni n g 
will b e us e d t o d et er mi n e t h e i niti al tr e at m e nt d os e ( T a bl e 3 ). T h e d os e s h o ul d b e a dj ust e d if t h e 
p arti ci p a nt’s w ei g ht i n cr e as es or d e cr e as es a n d t h e i n v esti g at or d et er mi n es t h at t h e w ei g ht 
c h a n g e is st a bl e . T h e p arti ci p a nt’s w ei g ht will b e m e as ur e d a c c or di n g t o t h e S c h e d ul e of 
Ass ess m e nts ( A p p e n di x 7 ), a n d d os e a dj ust m e nts m a d e as n e e d e d, as i n di c at e d i n T a bl e 8 .

D et ails r e g ar di n g pr e p ar ati o n f or a d mi nistr ati o n ar e pr o vi d e d i n t h e P h ar m a c y  M a n u al ( pr o vi d e d
s e p ar at el y). D et ail e d i nstr u cti o ns will b e pr o vi d e d t o p arti ci p a nts a n d t h eir c ar e gi v er/l e g al 
g u ar di a n pri or t o t h e first d os e of st u d y  dr u g.

7. 1. 4. P h ysi c al D es c ri pti o n

V o x el ot or is a s ynt h eti c s m all m ol e c ul e b e ari n g t h e c h e mi c al n a m e 2- h y dr o x y - 6-(( 2-( 1-
is o pr o pyl - 1 H-p y r a z ol- 5-yl ) p y ri di n- 3-yl ) m et h o x y) b e n z al d e h y d e. T h e c h e mi c al f or m ul a is 
C 1 9 H 1 9 N 3 O 3 a n d t h e m ol e c ul ar w ei g ht is 3 3 7. 3 8.

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 6 4

7. 1. 5. F o r m ul ati o n

V o x el ot o r C a ps ul es: V o x el ot or 3 0 0 m g c a ps ul es c o nt ai n gr a n ul ati o n c o nsisti n g of v o x el ot or
dr u g s u bst a n c e al o n g wit h s e v er al f or m ul ati o n e x ci pi e nts i n S w e dis h or a n g e, o p a q u e, si z e 0, 
H y pr o m ell os e c a ps ul es. All t h e e x ci pi e nts us e d f or t h e f or m ul ati o n ar e G R A S ( G e n er all y  
r e c o g ni z e d as s af e) m at eri als a n d ar e als o F D A II G (I n a cti v e I n gr e di e nts G uid e) list e d.

V o x el ot o r T a bl ets: T h e v o x el ot or 3 0 0 m g t a bl ets c o nt ai n v o x el ot or dr u g s u bst a n c e al o n g wit h 
s e v er al f or m ul ati o n e x ci pi e nts. All t h e e x ci pi e nts us e d f or t h e f or m ul ati o n ar e F D A I n a cti v e 
I ngr e di e nts D at a b as e ( II D) list e d a n d c o m pli a nt wit h E ur o p e a n R e g ul ati o ns.

V o x el ot o r Dis p e rs ibl e T a bl ets : V o x el ot or will b e s u p pli e d as 1 0 0 or 3 0 0 m g dis p ersi bl e t a bl ets.

V o x el ot o r P o w d e r f o r O r al S us p e nsi o n : V o x el ot or will b e s u p pli e d as 3 0 0-, 4 0 0-, 6 0 0-, or 
9 0 0 -m g p o w d er f or or al s us p e nsi o n p a c k a g e d as sti c k p a c ks .

7. 1. 6. P a c k a gi n g a n d L a b eli n g

F or P art A a n d P art B: V o x el ot or dr u g pr o d u ct will b e s u p pli e d t o cli n i c al sit es i n 3 0-c o u nt 
b ottl es. V o x el ot or c a ps ul es will b e p a c k a g e d i n 1 0 0 c c hi g h d e nsit y  p oly et h yl e n e ( H D P E) b ottl es 
wit h i n d u cti o n s e al e d p ol y pr o p y l e n e chil d -r esist a nt c a ps. V o x el ot or t a bl ets will b e p a c k a g e d i n 
6 0 c c H D P E b ottl es wit h i n d u cti o n s e al e d P P C R c a ps .

F or P art C : V o x el ot or dis p ersi bl e t a bl ets will b e s u p pli e d t o cli ni c al sit es i n H D P E b ottl es wit h 
i n d u cti o n s e al e d p ol y pr o p y l e n e c hil d -r esist a nt c a ps . V o x el ot or als o will b e s u p pli e d t o cli ni c al 
sit es i n a t a m p er -s e al e d c art o n c o nt ai ni n g sti c k p a c ks. A d diti o n al d et ails ar e pr o vi d e d i n t h e 
P h ar m a c y  M a n u al.

F or P art D: V o x el ot or will b e s u p pli e d t o cli ni c al sit es i n a t a m p er -s e al e d c art o n c o nt ai ni n g sti c k 
p a c ks.

If p o w d er f or or al s us p e nsi o n is n ot a v ail a bl e, dis p ersi bl e t a bl ets will b e us e d . V o x el ot or as 
dis p ersi bl e t a bl ets will als o b e s u p pli e d t o cli ni c al sit es i n H D P E b ottl es wit h i n d u cti o n s e al e d 
p ol y pr o p yl e n e c hil d -r esist a nt c a ps. A d diti o n al d et ails ar e pr o vi d e d i n t h e P h ar m a c y  M a n u al.

At assi g n e d visit s, p arti ci p a nts will b e s u p pli e d a s uffi ci e nt q u a ntit y of v o x el ot or t o e ns ur e 
c o nti n u o us d osi n g t hr o u g h t o t h e n e xt dis p e nsi n g visit. All st u d y  dr u g p a c k a gi n g m ust b e 
r et ur n e d at d esi g n at e d vi sit s, r e g ar dl ess of w h et h er t h e y ar e e m pty or c o nt ai n u n us e d st u d y dr u g. 

G B T or t h eir r e pr es e nt ati v e will s u p pl y  t h e p a c k a g e d a n d l a b el e d dr u g pr o d u ct t o t h e 
i n v esti g ati o n al sit es.

7. 1. 7. St o r a g e a n d H a n dli n g P r o c e d u r e

All st u d y  m e di c ati o ns will b e st or e d at c o ntroll e d r o o m t e m p er at ur e b et w e e n 1 5 ° C t o 2 5 ° C 
pr ot e ct e d fr o m li g ht i n t h e st or a g e ar e a of t h e i n v esti g ati o n al sit e p h ar m a c y, w hi c h m ust b e a 
s e c ur e, t e m p er at ur e -c o ntr oll e d, l o c k e d e n vir o n m e nt wit h r estri ct e d a c c ess.

N o s p e ci al pr o c e d ur es f or t h e s af e h a n dli n g of v o x el ot or ar e r e q uir e d. T h e S p o ns or will b e 
p er mitt e d u p o n r e q u est t o a u dit t h e s u p pli es, st or a g e, dis p e nsi n g pr o c e d ur es a n d r e c or ds.
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7. 2. D r u g A c c o u nt a bilit y a n d R et e nti o n

I n a c c or d a n c e wit h G C P, t h e I n v esti g ati o n al Sit e will a c c o u nt f or all s u p pli es of v o x el ot or . 
D et ails of r e c ei pt, st or a g e, ass e m bl y a n d r et ur n will b e r e c or d e d. 

T h e l ot n u m b ers f or t h e I M P will b e pr o vi d e d t o t h e sit e b y  t h e s u p pli er/ m a n uf a ct ur er as s o o n as 
a v ail a bl e.

T h e I n v esti g at or ( or d esi g n e e) will m ai nt ai n a n a c c ur at e r e c or d of t h e r e c ei pt of t h e I M P as 
s hi p p e d b y t h e S p o ns or ( or d esi g n e e), i n cl u di n g t h e d at e r e c ei v e d a n d st or a g e 
c o n diti o ns/l o c ati o n. I n a d diti o n, a n a c c ur at e dr u g dis p ositi o n r e c or d will b e k e pt, s p e cif yi n g t h e
f oll o wi n g: a m o u nt dis p e ns e d t o e a c h p arti ci p a nt, t h e d ate of dis p e ns ati o n , t h e d at e of r et ur n, t h e 
n u m b er of c a ps ul es/t a bl ets / p o w d er f or or al s us p e nsi o n sti c k p a c ks r et ur n e d, a n d d estr u cti o n 
r e c or ds. P arti ci p a nts will b e i nstr u ct e d t o k e e p t h e us e d c a ps ul e s h ells f or st u d y  dr u g 
a c c o u nt a bilit y  p ur p os es.

T h e In v esti g at or m ust m ai nt ai n a c c ur at e r e c or ds of t h e r e c ei pt of all I M P s hi p p e d b y t h e S p o ns or 
or t h eir r e pr es e nt ati v e, i n cl u di n g b ut n ot li mit e d t o t h e d at e r e c ei v e d, st or a g e c o n diti o ns/l o c ati o n, 
l ot n u m b er, a m o u nt r e c ei v e d, a n d t h e dis p ositi o n of t h e I M P. A c o p y of t his r e c or d will b e 
r et ur n e d t o t h e S p o ns or w h e n t h e c o nt e nts a n d c o n diti o n of t h e I MP s hi p m e nt h a v e b e e n v erifi e d.

C urr e nt dis p e nsi n g r e c or ds will als o b e m ai nt ai n e d i n cl u di n g t h e d at e a n d a m o u nt of I M P
dis p e ns e d a n d t h e p arti ci p a nt r e c ei vi n g t h e dr u g. T his dr u g a c c o u nt a bilit y r e c or d will b e 
a v ail a bl e f or i ns p e cti o n at a n y  ti m e.

All u n us e d s u p pli es of v o x el ot or will eit h er b e d estr o y e d b y t h e i n v esti g ati o n al sit e or r et ur n e d t o 
t h e st u d y S p o ns or t hr o u g h o ut a n d at t h e e n d of t h e st u d y i n a c c or d a n c e wit h i nstr u cti o n b y t h e 
S p o ns or. 

A d diti o n al d et ails ar e p r o vi d e d i n t h e P h ar m a c y  Ma n u al ( pr o vi d e d s e p ar at el y).
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8. D O S A G E A N D T R E A T M E N T A D MI NI S T R A TI O N

8. 1. T r e at m e nt R e gi m e n

I n P art A, p arti ci p a nt s will r e c ei v e a si n gl e or al d os e of v o x el ot or 6 0 0 m g (t w o 3 0 0 m g c a ps ul es 
or t a bl ets ).

I n P art B, p arti ci p a nt s will r e c ei v e v o x el ot or a d mi nist er e d e a c h d a y  f or 2 4 w e e ks ( 1 6 8 d a y s).
V o x el ot or will b e a d mi nist er e d as 3 0 0 m g c a ps ul es or t a bl ets .

I n P art C, p arti ci p a nt s will r e c ei v e v o x el ot or a d mi nist er e d e a c h d a y  f or 4 8 w e e ks ( 3 3 6 d a y s).
P arti ci p a nts w h o ar e b et w e e n 1 2 t o 1 7 y e ars of a g e will r e c ei v e v o x el ot or , 1 5 0 0 m g/ d a y as 
dis p ersi bl e t a bl ets or p o w d er f or or al s us p e nsi o n . P arti ci p a nts w h o ar e b et w e e n 4 t o 1 1 y e ars of 
a g e will r e c ei v e v o x el ot or 1 5 0 0 m g/ d a y  E Q UI V A L E N T as dis p ersi bl e t a bl ets or p o w d er f or or al 
s us p e nsi o n b as e d o n b o d y  w ei g ht. Eit h er dis p ersi bl e t a bl ets (1 0 0 or 3 0 0 m g ) or p o w d er f or or al 
s us p e nsi o n ( 3 0 0, 4 0 0, 6 0 0, or 9 0 0 m g) will b e us e d b as e d o n T a bl e 3 .

I n P art D, p arti ci p a nt s will r e c ei v e v o x el ot or a d mi nist er e d e a c h d a y  f or 4 8 w e e ks ( 3 3 6 d a y s).
P arti ci p a nts will r e c ei v e v o x el ot or 1 5 0 0 m g/ d a y  E Q UI V A L E N T as p o w d er f or o r al s us p e nsi o n
b as e d o n b o d y w ei g ht. V o x el ot or p o w d er f or or al s us p e nsi o n ( 3 0 0, 4 0 0, 6 0 0, or 9 0 0 m g) will b e 
us e d b as e d o n T a bl e 3 . If p o w d er f or or al s us p e nsi o n is n ot a v ail a bl e, dis p ersi bl e t a bl ets will b e 
us e d a n d will b e s u p pli e d as 1 0 0 or 3 0 0 m g t a bl ets. 

I nstr u cti o ns f or a d mi nistr ati o n of st u d y dr u g f or c a ps ul es ( Part B) :

 V o x el ot or will b e s elf -a d mi nist er e d b y  t h e p arti ci p a nt i n t h e m or ni n g . W h e n
n e c ess ar y , a p ar e nt or g u ar di a n m a y b e pr es e nt t o assist wit h t his pr o c ess.

 e x c e pt o n st u d y  visit d a ys w h e n t h e p arti ci p a nt m ust n ot t a k e st u d y  dr u g at h o m e. 
It will b e a d mi nist er e d at t h e sit e aft er c o m pl eti o n of a p pr o pri at e ass ess m e nts .

 P arti ci p a nts s h o ul d t a k e v o x el ot or wit h w at er or ot h er n o n - al c o h oli c b e v er a g e.

I nstr u cti o ns f or a d mi nistr ati o n of st u d y dr u g as dis p er si bl e t a bl ets or p o w d er f or or al s us p e nsi o n
( P arts C a n d D ):

 D et ails r e g ar di n g t h e d osi n g pr e p ar ati o n a n d or al a d mi nistr ati o n of t h e dis p ersi bl e 
t a bl ets or p o w d er f or or al s us p e nsi o n ar e pr o vi d e d i n t h e P h ar m a c y  M a n u al ( pr o vi d e d 
s e p ar at el y).

 F or y o u n g er p arti ci p a nts , v o x el ot or a d mi nistr ati o n s h o u l d b e s u p er vis e d by a p ar e nt 
or g u ar di a n . D et ail e d i nstr u cti o ns will b e pr o vi d e d t o p arti ci p a nts a n d t h eir 
c ar e gi v ers/l e g al g u ar di a ns pri or t o t h e first d os e of st u d y  dr u g.

P arti ci p a nt s m ust b e i nstr u ct e d n ot t o t a k e st u d y dr u g t h e d a y of t h eir s c h e d ul e d visits (r ef er t o 
A p p e n di x 1 f or P art A , A p p e n di x 3 f or P art B , A p p e n di x 5 f or P art C , a n d A p p e n di x 7 f or 
P art D). St u d y  dr u g will b e a d mi nist er e d at t h e sit e o n t h es e d a ys, aft er c o m pl eti o n of all t h e 
ass ess m e nts s c h e d ul e d f or t h at visit .

Tr e at m e nt c o m pli a n c e will b e b as e d o n c o m p aris o n of t h e dis p e ns e d v ers us r et ur n e d st u d y dr u g.
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8. 2. D os e M o difi c ati o n f o r P a rt s B, C, a n d D

P arti ci p a nts s h o ul d a d h er e t o t h eir assi g n e d d os e l e v el. H o w e v er, d os e m o difi c ati o n m a y  b e 
c o nsi d er e d if w arr a nt e d a n d as o utli n e d b el o w i n S e cti o n 8. 2. 1 , S e cti o n 8. 2. 2 , a n d S e cti o n 8. 2. 3 .

All i nst a n c es of st u d y dr u g m o difi c ati o n ( d os e r e d u cti o n, i nt err u pti o n, i n cr e as e, or 
dis c o nti n u ati o n) ar e t o b e c a pt ur e d i n t h e p arti ci p a nt r es e ar c h r e c or d a n d o n t h e C R F, a n d t h e 
M e di c al M o nit or s h o ul d b e n otifi e d wit hi n 7 2 h o urs. If t h e c o n diti o ns/ e v e nt l e a di n g t o a d os e 
m o difi c ati o n h a v e r es ol v e d, t h e ori gi n al d os e l e v el s h o ul d b e r es u m e d, u nl ess i n t h e j u d g m e nt of 
t h e In v esti g at or, t his c a n n ot b e d o n e s af el y .

8. 2. 1. D os e F r e q u e n c y

P a rt B: P arti ci p a nt s r e c ei vi n g v o x el ot or 9 0 0 m g will r e c ei v e t hr e e 3 0 0 m g c a ps ul es or t a bl ets
a d mi nist er e d or all y, o n c e d ail y . P arti ci p a nts r e c ei vi n g v o x el ot or 1 5 0 0 m g will r e c ei v e fi v e 
3 0 0 m g c a ps ul es or t a bl ets, a d mi nist er e d or all y, o n c e d ail y. If a p arti ci p a nt miss es a d os e, t h e
p arti ci p a nt s h o ul d r es u m e n or m al d osi n g t h e n e xt d a y  (i e, t h e d os e o n t h e d a y aft er a d a y of a 
miss e d d os e s h o ul d n ot b e i n cr e as e d or d e cr e as e d).

P a rt C : P arti ci p a nt s a g es 1 2 t o 1 7 y e ars of a g e r e c ei vi n g v o x el ot or 1 5 0 0 m g will r e c ei v e 
dis p ersi bl e t a bl e ts or p o w d er f or or al s us p e nsi o n a d mi nist er e d or all y, o n c e d ail y . P arti ci p a nts 
a g es 4 t o 1 1 y e ars of a g e r e c ei vi n g v o x el ot or 1 5 0 0 m g e q ui v al e nt will r e c ei v e dis p ersi bl e t a bl ets
or p o w d er f or or al s us p e nsi o n , a dmi nist er e d or all y , o n c e d aily. If a p arti ci p a nt miss es a d os e, t h e
p arti ci p a nt s h o ul d r es u m e n or m al d osi n g t h e n e xt d a y  (i e, t h e d os e o n t h e d a y aft er a d a y of a 
miss e d d os e s h o ul d n ot b e i n cr e as e d or d e cr e as e d).

P a rt D: P arti ci p a nts r e c ei vi n g v o x el ot or 1 5 0 0 m g e q ui v al e nt will r e c ei v e p o w d er f or or al 
s us p e nsi o n , a dmi nist er e d or all y  o n c e d aily. If p o w d er f or or al s us p e nsi o n is n ot a v ail a bl e, 
dis p ersi bl e t a bl ets will b e us e d . If a p arti ci p a nt miss es a d os e, t h e p arti ci p a nt s h o ul d r es u m e
n or m al d osi n g t h e n e xt d a y  (i e, t h e d os e o n t h e d a y aft er a d a y of a miss e d d os e s h o ul d n ot b e 
i n cr e as e d or d e cr e as e d).

8. 2. 2. D os e M o difi c ati o n G ui d el i n es P a rt s B a n d C f o r P a rti ci p a nts A g e d 1 2 t o 
1 7 Y e a rs

G ui d eli n es f or r e d u cti o n, h ol d, or p er m a n e nt dis c o nti n u ati o n of st u d y  dr u g ar e pr o vi d e d a b o v e,
i n T a bl e 6 (st u d y dr u g r el at e d A Es) a n d T a bl e 7 ( st u d y dr u g r el at e d r as h). T h e M e di c al M o nit or 
s ho ul d b e n otifi e d of all d os e m o difi c ati o ns wit hi n 7 2 h o urs .
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T a bl e 6 : D os e M o difi c ati o n G ui d eli n es f o r St u d y D r u g – R el at e d A d v e rs e E v e nts
( 1 2- 1 7 y e a rs)

D os e R e d u cti o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 2 o r hi g h e r A E t h at is ( 1) st u d y dr u g r el at e d i n 
t h e o pi ni o n of t h e I n v esti g at or, a n d ( 2) t h at pr e cl u d es 
c o nti n u e d d osi n g at t h e c urr e nt d os e l e v el d u e t o s af et y 
c o n c er n or l a c k of t ol er a bilit y (i n t h e I n v esti g at or’s 
j u d g m e nt) 

St u d y d r u g : M a y b e r e d u c e d b y o n e t a bl et 

If i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d 
t o ≤ Gr a d e 1, p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al 
d os e.

If, i n t h e o pi ni o n of t h e I n v esti g at or, t h e A E p os es a si g nifi c a nt 
s af et y c o n c er n s u c h t h at a d os e h ol d is c o nsi d er e d, t h e 
I n v esti g at or m a y c o nsi d er a d os e i nt err u pti o n ( h ol d), M a xi m u m 
d os e h ol d is 5 c o nti n u o us d a ys. If, i n t h e o pi ni o n of t h e 
I n v esti g at or, a l o n g er d os e h ol d is cli ni c all y n e e d e d, t h e 
M e di c al M o nit or s h o ul d b e c o nt a ct e d f or dis c ussi o n

A L T ≥ 3 x U L N if A L T W N L at b as eli n e O R 
> 3 × U L N A N D a ≥ 2- f ol d i n c r e as e a b o v e b as eli n e 
v al u es if el e v at e d A L T v al u es at b as eli n e

I n t h e a bs e n c e of a d diti o n al si g ns of c o m pr o mis e d li v er 
f u n cti o n s u c h as el e v at e d P T, P T T, I N R, el e v at e d 
c o nj u g at e d bilir u bi n, j a u n di c e, or h e p ati c p ai n.

St u d y d r u g : C o nfir m b y r e p e at t esti n g wit hi n 4 8-7 2 h o urs if 
p ossi bl e, t h e n r e p e at li v er p a n el at l e ast w e e kl y u ntil A L T l e v els 
i m pr o v es. A d diti o n al A cti o ns : If A L T l e v els c o nti n u e t o 
i n cr e as e r e d u c e b y o n e t a bl et. a n d n otif y t h e M e di c al M o nit or

A L T ≥ 5 × a n d < 8 × U L N ( c o nfi r m e d b y r e p e at 
t esti n g wit hi n 4 8-7 2 h o u rs) I n t h e a bs e n c e of a d diti o n al 
si g ns of c o m pr o mis e d li v er f u n cti o n s u c h as el e v at e d P T, 
P T T, el e v at e d c o nj u g at e d bilir u bi n, j a u n di c e, or h e p ati c 
p ai n. 

St u d y dr u g: R e d u c e d os e b y o n e t a bl et.

A d diti o n al a cti o ns: R e p e at li v er p a n el t est wit hi n 4 8 t o 7 2 h o urs 
if p ossi bl e a n d t h e n at l e ast w e e kl y u ntil r es ol uti o n t o 
< 5 × U L N; if A L T t est d o es n ot i m pr o v e wit hi n 2 w e e ks of 
d os e r e d u cti o n, t h e M e di c al M o nit or s h o ul d b e n otifi e d. If A L T 
c o nti n u es t o i n cr e as e wit hi n 1 w e e k aft er a d os e r e d u cti o n, d os e 
s h o ul d b e i nt err u pt e d a n d t h e M e di c al M o nit or s h o ul d b e 
n otifi e d.

D os e I nt e r r u pti o n ( H ol d)

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r hi g h e r A E t h at is ( 1) st u d y dr u g r el at e d i n 
t h e o pi ni o n of t h e I n v esti g at or, a n d ( 2) t h at pr e cl u d es 
c o nti n u e d d osi n g at t h e c urr e nt d os e l e v el d u e t o s af et y 
c o n c er n or l a c k of t ol er a bilit y i n t h e I n v esti g at or’s 
j u d g m e nt

St u d y d r u g : H ol d d os e u ntil ≤ Gr a d e 2, t h e n r es u m e st u d y dr u g 
at ori gi n al d os e. If, i n t h e o pi ni o n of t h e I n v esti g at or, d osi n g 
s h o ul d b e r es u m e d at a l o w er d os e, c o nt a ct t h e M e di c al 
M o nit or. If t h e A E r e c urs or w ors e ns, r e d u c e d os e b y o n e t a bl et. 
M a xi m u m d os e h ol d is 5 c o nti n u o us d a ys. If, i n t h e o pi ni o n of 
t h e I n v esti g at or, a l o n g er d os e h ol d is cli ni c all y n e e d e d, t h e 
M e di c al M o nit or s h o ul d b e c o nt a ct e d f or dis c ussi o n.

D r u g Dis c o nti n u ati o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r hi g h e r st u d y d r u g r el at e d S A E St u d y d r u g : Dis c o nti n u e st u d y dr u g. If t h e I n v esti g at or 
c o nsi d ers t h at t h e p arti ci p a nt w o ul d b e n efit fr o m c o nti n ui n g 
tr e at m e nt, t h e M e di c al M o nit or s h o ul d b e c o nt a ct e d f or 
dis c ussi o n.

G r a d e 3 o r hi g h e r st u d y d r u g r el at e d A E t h at, at t h e 
dis cr eti o n of t h e I n v esti g at or, w arr a nts dis c o nti n u ati o n of 
st u d y dr u g (e g, h as n ot i m pr o v e d or r es ol v e d aft er d os e 
h ol d)

St u d y d r u g : Dis c o nti n u e st u d y dr u g. If t h e I n v esti g at or 
c o nsi d ers t h at t h e p arti ci p a nt w o ul d b e n efit fr o m c o nti n ui n g 
tr e at m e nt, t h e M e di c al M o nit or s h o ul d b e c o nt a ct e d f or 
dis c ussi o n.

C o nsi d e r t r e at m e nt dis c o nti n u ati o n if: 

 A L T > 8 U L N 

A L T > 3 × U L N o r 2) A L T ≥ 3 x A N D ≥ 2- f ol d i n c r e as e 
a b o v e b as eli n e v al u es if el e v at e d A L T v al u es at 
b as eli n e wit h a d diti o n al si g ns of c o m pr o mis e d li v er 
f u n cti o n s u c h as el e v at e d P T, P T T, I N R, el e v at e d 
c o nj u g at e d bilir u bi n, j a u n di c e, or h e p ati c p ai n , 
a p p e ar a n c e of f ati g u e, n a us e a, v o miti n g, ri g ht u p p er 
q u a dr a nt p ai n or t e n d er n ess, f e v er, r as h, a n d/ or 
e osi n o p hili a

St u d y d r u g : H ol d d os e, c o nfir m b y r e p e at t esti n g wit hi n 4 8 -7 2 
h o urs if p ossi bl e, a n d ass ess f or p ot e nti al r e v ersi bl e c a us es of 
li v er f u n cti o n t est a b n or m aliti es. C o nt a ct t h e M e di c al M o nit or 
f or dis c ussi o n of st u d y dr u g dis c o nti n u ati o n.

A b br e vi ati o ns: A E , a d v ers e e v e nt; A L T , al a ni n e a mi n otr a nsf er as e; S A E , s eri o us a d v ers e e v e nt; U L N , u p p er li mit of n or m al.
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T a bl e 7 : D os e M o difi c ati o n G ui d eli n es f o r St u d y D r u g – R el at e d R as h ( 1 2– 1 7 y e a rs)

D os e R e d u cti o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 1 o r 2 St u d y D r u g R el at e d R as h M a n a g e m e nt: C o nsi d er a nti hist a mi n es, t o pi c al st er oi ds as 
cli ni c all y i n di c at e d .
St u d y d r u g : If r as h d o es n ot r es ol v e or i m pr o v e t o Gr a d e 1 wit hi n 
4 d a ys aft er or al a nti hist a mi n es a n d/ or t o pi c al st er oi ds, t h e d os e 
m a y b e r e d u c e d b y o n e c a ps ul e/t a bl et ( 3 0 0 m g). T h e d os e m a y b e 
r e d u c e d f urt h er b y o n e c a ps ul e/t a bl et ( 3 0 0 m g) if t h e e v e nt d o es n ot 
r es ol v e.

If i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d t o 
≤ Gr a d e 1, p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al d os e.

D os e I nt e r r u pti o n ( H ol d)

E v e nt R e c o m m e n d e d A cti o n

G r a d e 1 o r 2 St u d y D r u g R el at e d R as h t h at P e rsists 
aft e r D os e R e d u cti o n

M a n a g e m e nt: C o nsi d er a nti hist a mi n es, t o pi c al st er oi ds as 
cli ni c all y i n di c at e d. C o nsi d er a D er m at ol o g y C o ns ult if cli ni c all y 
i n di c at e d.
St u d y d r u g : If r as h d o es n ot r es ol v e or i m pr o v e t o Gr a d e 1 o n t h e 
l o w er d os e, c o nsi d er a d os e h ol d u ntil r es ol uti o n or r et ur ns t o Gr a d e 
1 or B as eli n e. O n c e r as h h as r es ol v e d or i m pr o v e d t o 
G r a d e 1 d osi n g m a y b e r es u m e d at t h e r e d u c e d l e v el. M a xi m u m 
d os e h ol d is 5 c o nti n u o us d a ys. If, i n t h e o pi ni o n of t h e 
I n v esti g at or, a l o n g er d os e h ol d is cli ni c all y n e e d e d, t h e M e di c al 
M o nit or s h o ul d b e c o nt a ct e d f or dis c ussi o n.
If i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d t o 
< Gr a d e 1, p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al d os e.

D r u g Dis c o nti n u ati o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r Hi g h e r St u d y D r u g R el at e d R as h St u d y d r u g : Dis c o nti n u e st u d y dr u g

C o nsi d er a D er m at ol o g y C o ns ult if cli ni c all y i n di c at e d

A b br e vi ati o ns: A E , a d v ers e e v e nt; A L T , al a ni n e a mi n otr a nsf er as e; S A E , s eri o us a d v ers e e v e nt; U L N , u p p er li mit of n or m al.

8. 2. 3.  D os e M o difi c ati o n G ui d eli n es f o r P a rt C P a rti ci p a nts A g e d 4 t o 1 1 Y e a rs a n d f o r 
P a rt D P a rti ci p a nts A g e d 6 M o nt hs t o < 4 Y e a rs

P arti ci p a nts s h o ul d a d h er e t o t h eir d os e l e v el assi g n e d at D a y  1. H o w e v er, d os e m o difi c ati o n will 
b e c o n d u ct e d i n a c c or d a n c e wit h t h e p arti ci p a nts w ei g ht gr o u ps . If t h e p arti ci p a nt g ai ns or l os es 
w ei g ht a n d m o v es fr o m o n e w ei g ht -b as e d d osi n g gr o u p t o a n ot h er d uri n g t h e st u d y , a dj ust m e nts 
i n t h e dr u g d os e will b e m a d e a c c or di n g t o T a bl e 8 . P arti ci p a nt’s w ei g ht will b e c h e c k e d as 
i n di c at e d i n A p p e n di x 5 .

T a bl e 8 : W ei g ht -B as e d D os e G r o u ps

a F or p arti ci p a nts w h o w ei g h 5 t o < 1 0 k g a n d ar e t a ki n g v o x el ot or p o w d er f or or al s us p e nsi o n, o nl y 1 d os e 
r e d u cti o n is p ossi bl e.

W ei g ht V o x el ot o r 1 5 0 0 m g
D os e E q ui v al e nt

D os e R e d u cti o n 1 -
N e w D os e

D os e R e d u cti o n 2 -
N e w D os e

5 t o < 1 0 k g 4 0 0 m g 3 0 0 m g 2 0 0 m g a

1 0 t o < 2 0 k g 6 0 0 m g 4 0 0 m g 3 0 0 m g

2 0 t o < 4 0 k g 9 0 0 m g 6 0 0 m g 4 0 0 m g

≥ 4 0 k g 1 5 0 0 m g 1 2 0 0 m g 9 0 0 m g
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G ui d eli n es f or r e d u cti o n, h ol d, or p er m a n e nt dis c o nti n u ati o n of st u d y  dru g ar e pr o vi d e d b el o w , 
i n T a bl e 9 (st u d y dr u g – r el at e d A Es) a n d T a bl e 1 0 (st u d y dr u g– r el at e d r as h). T h e M e di c al 
M o nit or s h o ul d b e n otifi e d of all d os e m o difi c ati o ns wit hi n 7 2 h o urs .

T a bl e 9 : D os e M o difi c ati o n G ui d eli n es f o r St u d y D r u g R el at e d A d v e rs e E v e nts
( 6 M o nt hs – 1 1 y e a rs )

D os e R e d u cti o n a

E v e nt R e c o m m e n d e d A cti o n

G r a d e 2 o r hi g h e r A E t h at is ( 1) st u d y dr u g-r el at e d i n 
t h e o pi ni o n of t h e I n v esti g at or A N D ( 2) t h at pr e cl u d es 
c o nti n u e d d osi n g at t h e c urr e nt d os e l e v el d u e t o s af et y 
c o n c er n or l a c k of t ol er a bilit y (i n t h e I n v esti g at or’s 
j u d g m e nt) 

St u d y D r u g : M a y b e r e d u c e d b y o n e d os e re d u cti o n. 

If, i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d t o 
≤ Gr a d e 1, t h e p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al 
d os e.

If, i n t h e o pi ni o n of t h e I n v esti g at or, t h e A E p os es a si g nifi c a nt 
s af et y c o n c er n s u c h t h at a d os e h ol d i s c o nsi d er e d, t h e I n v esti g at or 
s h o ul d c o nt a ct t h e M e di c al M o nit or.

A L T ≥ 3 × U L N if A L T is W N L at b as eli n e O R 
> 3 × U L N A N D a ≥ 2- f ol d i n c r e as e a b o v e b as eli n e 
v al u es if el e v at e d A L T v al u es at b as eli n e

I n t h e a bs e n c e of a d diti o n al si g ns of c o m pr o mis e d li v er 
f u n cti o n s u c h as el e v at e d P T, P T T, I N R, el e v at e d 
c o nj u g at e d bilir u bi n, j a u n di c e, or h e p ati c p ai n.

St u d y d r u g : M a y c o nti n u e c urr e nt d os e u ntil c o nfir m e d b y r e p e at 
t esti n g wit hi n 4 8- 7 2 h o urs if p ossi bl e, t h e n r e p e at li v er p a n el at 
l e ast w e e kl y u ntil A L T l e v els i m pr o v es. 

A d diti o n al A cti o ns : If A L T l e v els c o nti n u e t o i n cr e as e, r e d u c e b y 
o n e d os e r e d u cti o n a n d n otif y t h e M e di c al M o nit or

A L T ≥ 5 × a n d < 8 × U L N ( c o nfi r m e d b y r e p e at 
t esti n g wit hi n 4 8-7 2 h o u rs) I n t h e a bs e n c e of 
a d diti o n al si g ns of c o m pr o mis e d li v e r f u n cti o n s u c h as 
el e v at e d P T, P T T, el e v at e d c o nj u g at e d bilir u bi n, 
j a u n di c e, or h e p ati c p ai n. 

St u d y d r u g : R e d u c e d os e b y o n e d os e r e d u cti o n

A d diti o n al a cti o ns : R e p e at li v er p a n el t est wit hi n 4 8 t o 7 2 h o urs if 
p ossi bl e a n d t h e n at l e ast w e e kl y u ntil r es ol uti o n t o < 5 × U L N; if 
A L T t est d o es n ot i m pr o v e wit hi n 2 w e e ks of d os e r e d u cti o n, t h e 
M e di c al M o nit or s h o ul d b e n otifi e d. If A L T c o nti n u es t o i n cr e as e 
wit hi n 1 w e e k aft er a d os e r e d u cti o n, d os e s h o ul d b e i nt err u pt e d 
a n d t h e M e di c al M o nit or s h o ul d b e n otifi e d.

D os e I nt e r r u pti o n ( H ol d)

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r hi g h e r A E t h at is ( 1) st u d y dr u g -r el at e d i n 
t h e o pi ni o n of t h e I n v esti g at or A N D ( 2) t h at pr e cl u d es 
c o nti n u e d d osi n g at t h e c urr e nt or at a r e d u c e d d os e 
l e v el d u e t o s af et y c o n c er n or l a c k of t ol er a bilit y i n t h e 
I n v esti g at or’s j u d g m e nt

St u d y D r u g : H ol d d os e u ntil AE r es ol v es t o ≤ Gr a d e 2, t h e n 
r es u m e st u d y dr u g at ori gi n al d os e. If, i n t h e o pi ni o n of t h e 
I n v esti g at or, d osi n g s h o ul d b e r es u m e d at a l o w er d os e, c o nt a ct t h e 
M e di c al M o nit or. If t h e A E r e c urs or w ors e ns, r e d u c e d os e b y o n e 
d os e r e d u cti o n. M a xi m u m d os e h ol d is 5 c o nti n u o us d a ys. If, i n t h e 
o pi ni o n of t h e I n v esti g at or, a l o n g er d os e h ol d is cli ni c all y n e e d e d, 
t h e M e di c al M o nit or s h o ul d b e c o nt a ct e d f or dis c ussi o n.

D r u g Dis c o nti n u ati o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r Hi g h e r, St u d y D r u g -R el at e d S A E St u d y D r u g : Dis c o nti n u e st u d y dr u g (s e e S e cti o n 6. 2 ). If t h e 
I n v esti g at or c o nsi d ers t h at t h e p arti ci p a nt w o ul d b e n efit fr o m 
c o nti n ui n g tr e at m e nt, t h e M e di c al M o nit or s h o ul d b e c o nt a ct e d f or 
dis c ussi o n.

G r a d e 3 o r hi g h e r st u d y d r u g -R el at e d A E t h at, at 
t h e dis cr eti o n of t h e I n v esti g at or, w arr a nts 
dis c o nti n u ati o n of st u d y dr u g ( e g, h as n ot i m pr o v e d or 
r es ol v e d aft er d os e h ol d) 

St u d y d r u g : Dis c o nti n u e stu d y dr u g ( s e e S e cti o n 6. 2 ). If t h e 
I n v esti g at or c o nsi d ers t h at t h e p arti ci p a nt w o ul d b e n efit fr o m 
c o nti n ui n g tr e at m e nt, t h e M e di c al M o nit or s h o ul d b e c o nt a ct e d .
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D os e R e d u cti o n a

C o nsi d e r t r e at m e nt dis c o nti n u ati o n if: 

A L T > 8 × U L N 

A L T > 3 × U L N o r 2) A L T ≥ 3 × A N D ≥ 2- f ol d 
i n c r e as e a b o v e b as eli n e v al u es if el e v at e d A L T 
v al u es at b as eli n e wit h a d diti o n al si g ns of 
c o m pr o mis e d li v er f u n cti o n s u c h as el e v at e d P T, P T T, 
I N R, el e v at e d c o nj u g at e d bilir u bi n, j a u n di c e, or h e p ati c 
p ai n , a p p e ar a n c e of f ati g u e, n a us e a, v o miti n g, ri g ht 
u p p er q u a dr a nt p ai n or t e n d er n ess, f e v er, r as h, a n d/ or 
e osi n o p hili a 

St u d y d r u g : H ol d d os e, c o nfir m b y r e p e at t esti n g wit hi n 4 8-7 2 
h o urs if p ossi b l e, a n d ass ess p ot e nti al r e v ersi bl e c a us es of li v er 
f u n cti o n t est a b n or m aliti es. C o nt a ct t h e M e di c al M o nit or f or 
dis c ussi o n of st u d y dr u g dis c o nti n u ati o n.

A b br e vi ati o ns: A E , a d v ers e e v e nt; A L T , al a ni n e a mi n otr a nsf er as e; I N R, i nt er n ati o n al n or m ali z e d r ati o; P T, pr ot hr o m bi n ti m e; 
P T T , p arti al t hr o m b o pl asti n ti m e; S A E , s eri o us a d v ers e e v e nt; U L N , u p p er li mit of n or m al ; W N L = wit hi n n or m al li mits .
a F or p arti ci p a nts w h o w ei g h 5 t o < 1 0 k g a n d ar e t a ki n g v o x el ot or p o w d er f or or al s us p e nsi o n, o nl y 1 d os e r e d u cti o n is p ossi bl e.

T a bl e 1 0 : D os e M o difi c ati o n G ui d eli n es f o r St u d y D r u g R el at e d R as h
( 6 M o nt hs - 1 1 y e a rs)

D os e R e d u cti o n a

E v e nt R e c o m m e n d e d A cti o n

G r a d e 1 o r 2 St u d y D r u g R el at e d R as h M a n a g e m e nt: C o nsi d er a nti hist a mi n es, t o pi c al st er oi ds as 
cli ni c all y i n di c at e d .

St u d y d r u g : If r as h d o es n ot r es ol v e or i m pr o v e t o Gr a d e 1 wit hi n 
4 d a ys aft er or al a nti hist a mi n es a n d/ or t o pi c al st er oi ds, t h e d os e 
m a y b e r e d u c e d b y o n e d os e r e d u cti o n. T h e d os e m a y b e r e d u c e d 
b y a s e c o n d d os e r e d u cti o n if t h e e v e nt d o es n ot r es ol v e.

If i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d t o 
≤ Gr a d e 1, p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al d os e.

D os e I nt e r r u pti o n ( H ol d)

E v e nt R e c o m m e n d e d A cti o n

G r a d e 1 o r 2 St u d y D r u g R el at e d R as h t h at P e rsists 
aft e r D os e R e d u cti o n

M a n a g e m e nt: C o nsi d er a nti hist a mi n es, t o pi c al st er oi ds as 
cli ni c all y i n di c at e d. C o nsi d er a D er m at ol o g y C o ns ult if cli ni c all y 
i n di c at e d.

St u d y d r u g : If r as h d o es n ot r es ol v e or i m pr o v e to Gr a d e 1 
f oll o wi n g t h e s e c o n d d os e r e d u cti o n, c o nsi d er a d os e h ol d u ntil 
r es ol uti o n or A E r et ur ns t o Gr a d e 1 or B as eli n e. O n c e r as h h as 
r es ol v e d or i m pr o v e d t o G r a d e 1 d osi n g m a y b e r es u m e d at t h e 
r e d u c e d l e v el ( d os e r e d u cti o n 2 d os e). M a xi m u m d os e h ol d i s 
5 c o nti n u o us d a ys. If, i n t h e o pi ni o n of t h e I n v esti g at or, a l o n g er 
d os e h ol d is cli ni c all y n e e d e d, t h e M e di c al M o nit or s h o ul d b e 
c o nt a ct e d f or dis c ussi o n.

If i n t h e o pi ni o n of t h e I n v esti g at or, a Gr a d e 2 A E h as r es ol v e d t o 
Gr a d e 1, p arti ci p a nt m a y r es u m e st u d y dr u g at t h e ori gi n al d os e.

D r u g Dis c o nti n u ati o n

E v e nt R e c o m m e n d e d A cti o n

G r a d e 3 o r hi g h e r St u d y D r u g R el at e d R as h St u d y d r u g : Dis c o nti n u e st u d y dr u g

C o nsi d er a D er m at ol o g y C o ns ult if cli ni c all y i n di c at e d

A b br e vi ati o ns: A E , a d v ers e e v e nt.
a F or p arti ci p a nts w h o w ei g h 5 t o < 1 0 k g a n d ar e t a ki n g v o x el ot or p o w d er f or or al s us p e nsi o n, o nl y 1 d os e r e d u cti o n is p ossi bl e.
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8. 3. T r e at m e nt of O v e r d os e

B as e d o n t h e m e c h a nis m of a cti o n of v o x el ot or , a n e xtr e m e o v er d os e mi g ht d e cr e as e o x y g e n 
d eli v er y  t o tissu es. Tr a nsf usi o n, e x c h a n g e tr a nsf usi o n a n d / or h yp er b ari c o x y g e n t h er a p y m a y b e 
a d mi nist er e d i n t h e e v e nt of a m e di c al e m er g e n c y  d u e t o a s us p e ct e d v o x el ot or o v er d os e .

G ui d eli n es f or r e p orti n g a s us p e ct e d tr e at m e nt o v er d os e ar e pr o vi d e d i n S e cti o n 9. 8 . 

8. 4. C o n c o mit a nt M e di c ati o ns

A c o n c o mit a nt m e di c ati o n is d efi n e d as a n y pr es cri pti o n or o v er -t h e-c o u nt er pr e p ar ati o n, 
i n cl u di n g vit a mi ns a n d s u p pl e m e nts. 

I n t h e i nt er ests of p arti ci p a nt s af et y a n d a c c e pt a bl e st a n d ar ds of m e di c al c ar e , t h e I n v esti g at or 
will b e p er mitt e d t o pr es cri b e tr e at m e nt(s) at his/ h er dis cr eti o n. F or all e nr oll e d p arti ci p a nt s, all 
a d mi nist er e d c o n c o mit a nt m e di c ati o ns fr o m si g ni n g t h e i n f or m e d c o ns e nt u ntil 3 0 d a ys aft er t h e 
p arti ci p a nt ’s l ast d os e of st u d y dr u g, m ust b e r e c or d e d i n t h e p arti ci p a nt s’ c as e r e p ort f or m 
( C R F) ( m e di c ati o n, d os e, tr e at m e nt d ur ati o n a n d i n di c ati o n).

P e ni cilli n pr o p h y l a xis a n d v a c ci n ati o ns (i n cl u di n g t h e C O VI D-1 9 v a c ci n e) ar e all o w e d i n 
a c c or d a n c e wit h st a n d ar d of c ar e.

All r e p ort e d pri or a n d c o n c o mit a nt m e di c ati o ns will b e c o d e d usi n g t h e c urr e nt v ersi o n of t h e 
W H O Dr u g Di cti o n ar y .

8. 4. 1. R est ri cti o ns R e g a r di n g C o n c o mit a nt M e di c ati o ns

8. 4. 1. 1. H y d r o x y u r e a

 P arts A, B, a n d C: C o n c urr e nt tr e at m e nt wit h H U is all o w e d if t h e d os e a n d r e gi m e n 
h a v e b e e n st a bl e f or at l e ast 3 m o nt hs pri or t o si g ni n g t h e I C F a n d wit h n o a nti ci p at e d 
n e e d f or d os e a dj ust m e nts d uri n g t h e st u d y a n d n o si g n of h e m at ol o gi c al t o xi cit y .

 P art D: C o n c urr e nt tr e at m e nt wit h H U is all o w e d if t h e d os e a n d r e gi m e n h a v e b e e n 
st a bl e f or at l e ast 1 m o nt h pri or t o si g ni n g t h e I C F. Titr ati o n t o t h e M T D is all o w e d 
d uri n g t h e st u d y.

8. 4. 1. 2. P r o hi bit e d C o n c o mit a nt M e di c ati o ns

V o x el ot or is a m o d er at e c y t o c hr o m e P 4 5 0 (C Y P ) 3 A 4 i n hi bit or a n d s h o ul d b e n ot b e 
c o a d mi nist er e d wit h s e nsiti v e C Y P 3 A 4 s u bstr at es wit h a n arr o w t h er a p e uti c i n d e x (r ef er t o
T a bl e 1 1 f or e x a m pl es).

T a bl e 1 1 : S e nsiti v e C Y P 3 A 4 S u bst r at es wit h a N a r r o w T h e r a p e uti c R a n g e

S e nsiti v e C Y P 3 A 4 S u bst r at es wit h N a r r o w T h e r a p e uti c R a n g e

Alf e nt a nil, sir oli m us, a n d t a cr oli m us

C o n c o mit a nt us e of str o n g i n d u c ers of C Y P 3 A 4 wit h v o x el ot or is n ot all o w e d (r ef er t o T a bl e 1 2
f or e x a m pl es).
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T a bl e 1 2 : E x a m pl es of St r o n g C Y P 3 A 4 I n d u c e rs

C Y P 3 A 4 I n d u c e r E x a m pl es

Str o n g R if a m pi n, mit ot a n e, a v asi m b e, rif a p e nti n e, a p al ut a mi d e, i v osi d e ni b, 
p h e n yt oi n, c ar a b a m a z e pi n e, e n z al ut a mi d e, St. J o h n’s w ort e xtr a ct, 
l u m a c aft or, p h e n o b ar bit al

Pl e as e n ot e t h e f oll o wi n g: T his is n ot a n e x h a usti v e list . C o u nt r y -s p e cifi c lists m a y b e us e d if a v ail a bl e.
F or a n u p d at e d list, r ef er t o t h e f oll o wi n g li n k: 
htt ps:// w w w.f d a. g o v/ Dr u gs/ D e v el o p m e nt A p pr o v al Pr o c ess/ D e v el o p m e nt R es o ur c es/ Dr u gI nt er a cti o ns L a b eli n g/ u c m 0 9 3 6 6 4. ht m #t a
bl e 3 -3.

A n y  ot h er e x p eri m e nt al S C D t h er a p y is n ot all o w e d d uri n g t h e e ntir e st u d y p eri o d. A ny
m e di c ati o n w hi c h is n ot a p pr o v e d f or t h e i n di c ati o n of S C D a n d is n ot s u g g est e d i n t h e c urr e nt 
g ui d eli n es f or t h e tr e at m e nt of S C D is c o nsi d er e d “ e x p eri m e nt al ”.

8. 4. 2. Ot h e r R est ri cti o ns

P arti ci p a nt s m ust a bst ai n fr o m all al c o h ol fr o m 2 d a y s pri or t o D a y  1 u ntil t h e e n d of t h e st u d y .

8. 5. F e rtilit y/ C o nt r a c e pti v e R e q ui r e m e nts

All f e m al e p arti ci p a nts of c hil d b e ari n g p ot e nti al ( p ost m e n ar c h e ) s h o ul d a v oi d pr e g n a n c y, a n d 
all s e x u all y a cti v e m al e p arti ci p a nts s h o ul d a v oi d f at h eri n g a c hil d.

8. 5. 1. I nst r u cti o ns f o r F e m al e P a rti ci p a nts of C hil d -B e a ri n g P ot e nti al

I n f e m al e p arti ci p a nts of c hil d -b e ari n g p ot e nti al ( p ost-m e n ar c h e) a n d s e x u all y  a cti ve , pr e g n a n c y 
s h o ul d b e a v oi d e d b y eit h er a bsti n e n c e fr o m s e x/s e x u al i nt er c o urs e or t h e us e of hi g hl y eff e cti v e 
m e a ns of c o ntr a c e pti o n f or t h e d ur ati o n of t h e st u d y , a n d f or a t ot al p eri o d of 3 0 d a y s aft er t h e 
p arti ci p a nt h as t a k e n h er l ast d os e of v o x el ot o r. Hi g hly eff e cti v e m e a ns of c o ntr a c e pti o n ar e 
list e d b el o w i n S e cti o n 8. 5. 4 . Pr e g n a n c y r e p orti n g r e q uir e m e nts ar e o utli n e d i n S e cti o n 9. 7 .

F e m al e p arti ci p a nts w h o b e c o m e pr e g n a nt d uri n g t h e st u d y  will b e wit h dr a w n fr o m t h e st u d y.

8. 5. 2.  F e m al e P a rti ci p a nts of N o n -C hil d -B e a ri n g P ot e nti al

F e m al e p arti ci p a nts of n o n -c hil d -b e ari n g p ot e nti al ar e d efi n e d as t h os e w h o h a v e n ot st art e d t h eir 
m e n ar c h e.

8. 5. 3. I nst r u cti o ns f o r M al e P a rti ci p a nts C a p a bl e of F at h e ri n g a C hil d

T h er e is n o i nf or m ati o n a b o ut eff e cts t h at v o x el ot or c o ul d h a v e o n t h e d e v el o p m e nt of t h e f et us 
i n h u m a ns. T h er ef or e, it is i m p ort a nt t h at t h e p art n ers of m al e p arti ci p a nts d o n ot b e c o m e 
pr e g n a nt d uri n g t h e st u d y  a n d f or a t ot al p eri o d of 3 0 d a y s aft er t h e m al e p arti ci p a nt h as t a k e n 
t h e l ast d os e of G B 4 4 0. 

As a pr e c a uti o n, all m al e p arti c i p a nts w h o ar e s e x u all y  a cti v e s h o ul d a v oi d f at h eri n g a c hil d b y 
eit h er tr u e a bsti n e n c e or t h e us e of b arri er m et h o ds of c o ntr a c e pti o n .
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8. 5. 4. A c c e pt a bl e F o r ms of C o nt r a c e pti o n

Hi g hl y e ff e cti v e m et h o ds of birt h c o ntr ol ar e d efi n e d as t h os e w hi c h r es ult i n a l o w fail ur e r at e 
(i e, l ess t h a n 1 % p er y e ar) w h e n us e d c o nsist e ntl y a n d c orr e ctl y. E ff e cti v e m et h o ds of birt h 
c o ntr ol ar e as f oll o ws:

 C o m bi n e d ( estr o g e n - a n d pr o g est o g e n - c o nt ai ni n g) h or m o n al c o ntr a c e pti o n ass o ci at e d 
wit h i n hi biti o n of o v ul ati o n:

 Or al

 I ntr a v a gi nal

 Tr a ns d er m al

 Pr o g est o g e n - o nly h or m o n al c o ntr a c e pti o n ass o ci at e d wit h i n hi biti o n of o v ul ati o n:

 Or al

 I nj e ct a bl e

 I m pl a nt a bl e

 H or m o n al c o ntr a c e pti o n m ust b e s u p pl e m e nt e d wit h a b arri er m et h o d ( pr ef er a bl y a 
m al e c o n d o m)

 I ntr a ut eri n e d e vi c e (I U D)

 I ntr a ut eri n e h or m o n e -r el e asi n g sys t e m (I U S)

 Bil at er al t u b al o c cl usi o n

 V as e ct o mi z e d p art n er : N ot e t h at v as e ct o mi z e d p art n er is a hi g hl y eff e cti v e birt h 
c o ntr ol m et h o d pr o vi d e d t h at p art n er is t h e s ol e s e x u al p art n er of t h e w o m a n of c hil d -
b e ari n g p ot e nti al tri al p arti ci p a nt a n d t h at t h e v as e ct o mi z e d p art n er h as r e c ei v e d 
m e di c al ass ess m e nt of t h e s ur gi c al s u c c ess.

 S e x u al a bsti n e n c e : S e x u al a bsti n e n c e is c o nsi d er e d a hi g hl y eff e cti v e m et h o d o nl y  if 
t h e p arti ci p a nt is r efr ai ni n g fr o m h et er os e xu al i nt er c o urs e d uri n g t h e e ntir e p eri o d of 
ris k ass o ci at e d wit h t h e st u d y tr e at m e nts. T h e r eli a bilit y  of s e x u al a bsti n e n c e n e e ds t o 
b e e v al u at e d i n r el ati o n t o t h e d ur ati o n of t h e cli ni c al tri al a n d t h e pr ef err e d a n d us u al 
lif est yl e of t h e p arti ci p a nt .

F o r m al e p arti ci p a nt s wit h f e m al e p art n ers c a p a bl e of r e pr o d u cti o n :

 B arri er m et h o ds of c o ntr a c e pti o n: C o n d o m or o c cl usi v e c a p ( di a p hr a g m or 
c er vi c al/ v a ult c a ps) wit h s p er mi ci d al f o a m/ g el/fil m/ cr e a m/s u p p osit or y . T h e us e of 
b arri er c o ntr a c e pti v es s h o ul d al w a y s b e s u p pl e m e nt e d wit h t h e us e of a s p er mi ci d e.
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9. A D V E R S E E V E N T S

A n A E is d efi n e d as a n y u nt o w ar d m e di c al o c c urr e n c e i n a p arti ci p a nt a d mi nist er e d a 
p h ar m a c e uti c al pr o d u ct d uri n g t h e c o urs e of a cli ni c al i n v esti g ati o n . A n A E c a n t h er ef or e b e a n y  
u nf a v or a bl e a n d u ni nt e n d e d si g n, s y m pt o m, or dis e as e t e m p or all y  ass o ci at e d wit h t h e us e of a n 
i n v esti g ati o n al pr o d u ct, w h et h er or n ot t h o u g ht t o b e r el at e d t o t h e i n v esti g ati o n al pr o d u ct. I n 
a d diti o n t o n e w e v e nts, a n y i n cr e as e i n t h e s e v erit y  or fr e q u e n c y of a pr e-e x isti n g c o n diti o n t h at 
o c c urs aft er t h e p arti ci p a nt si g ns t h e I C F f or p arti ci p ati o n is c o nsi d er e d a n A E. T his i n cl u d es a n y 
si d e eff e ct, i nj ur y, t o xi cit y or s e nsiti vit y r e a cti o n.

P arti ci p a nt s will b e m o nit or e d t hr o u g h o ut t h e st u d y  f or A Es, fr o m t h e ti m e i nfor m e d c o ns e nt is 
o bt ai n e d t hr o u g h t h e E O S visit . A E s t h at ar e i d e ntifi e d at t h e l ast ass ess m e nt visit ( or t h e e arl y 
t er mi n ati o n visit) as s p e cifi e d i n t h e pr ot o c ol m ust b e r e c or d e d o n t h e A E e C R F. All e v e nts t h at 
ar e o n g oi n g at t his ti m e will b e r e c or d e d as o n g oi n g o n t h e e C R F . All ( b ot h s eri o us a n d 
n o ns eri o us) A Es m ust b e f oll o w e d u ntil t h e y  ar e r es ol v e d or st a bili z e d, or u ntil r e as o n a bl e 
att e m pts t o d et er mi n e r es ol uti o n of t h e e v e nt ar e e x h a ust e d . T h e In v esti g at or s h o ul d us e his/ h er 
dis cr eti o n i n or d eri n g a d diti o n al t ests as n e c ess ar y t o m o nit or t h e r es ol uti o n of s u c h e v e nts. 

All r e p ort e d A Es will b e c o d e d usi n g t h e c urr e nt v ersi o n of t h e M e di c al Di cti o n ar y  f or 
R e g ul at or y  A cti viti es ( M e d D R A).

T h e pr o c e d ur es s p e cifi e d i n S e cti o n 9. 5 ar e t o b e f oll o w e d f or r e p orti n g S A Es.

9. 1. R e c o r di n g A d v e rs e E v e nts

A E s ar e t o b e r e c or d e d o n t h e A E p a g e of t h e e C R F . T h e f oll o wi n g i nf or m ati o n will b e r e c or d e d:

 Ass ess m e nt of w h et h er or n ot t h e A E is a n S A E ( S e cti o n 9. 2. 1 )

 Ass ess m e nt of A E i nt e n sit y ( S e cti o n 9. 2. 2 )

 Ass ess m e nt of A E r el ati o ns hi p t o i n v esti g ati o n al pr o d u ct ( S e cti o n 9. 2. 3 )

 A cti o n t a k e n - c at e g ori z e d as n o n e, i n v esti g ati o n al pr o d u ct dis c o nti n u e d, r e q uir e d 
c o n c o mit a nt m e di c ati o n, r e q uir e d pr o c e d ur e, or ot h er

 O ut c o m e - r e c or d e d as e v e nt r es ol v e d, r es ol v e d wit h s e qu el a e, o n g oi n g, or d e at h

9. 2. Ass ess m e nt of A d v e rs e E v e nts

T h e In v esti g at or will ass ess e a c h A E f or s eri o us n ess, i nt e nsit y a n d r el ati o ns hi p t o i n v esti g ati o n al 
pr o d u ct.

9. 2. 1. S e ri o us A d v e rs e E v e nt

T h e I n v esti g at or is r es p o nsi bl e f or d et er mi ni n g w h et h er a n A E m e ets t h e d efi niti o n of a n S A E .
A n S A E is a n y  A E o c c urri n g fr o m I C F si g ni n g t hr o u g h t h e E O S visit t h at r es ults i n a n y of t h e 
f oll o wi n g o ut c o m es:

 D e at h

 A lif e -t hr e at e ni n g a d v ers e dr u g e x p eri e n c e

 I n p ati e nt h os pit ali z ati o n or pr ol o n g ati o n of e xisti n g h os pit ali z ati o n
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 A p ersist e nt or si g nifi c a nt dis a bilit y  or i n c a p a cit y

 A c o n g e nit al a n o m al y or birt h d ef e ct

 I m p ort a nt m e di c al e v e nts t h at m a y n ot r es ult i n d e at h, b e lif e-t hr e at e ni n g, or r e q uir e 
h os pit ali z ati o n m a y  b e c o nsi d er e d a n S A E w h e n, b as e d u p o n a p pr o pri at e m e di c al 
j ud g m e nt, j e o p ar di z es t h e p arti ci p a nt a n d m a y  r e q uir e m e di c al or s ur gi c al 
i nt er v e nti o n t o pr e v e nt a n y of t h e o ut c o m es list e d i n t his d efi niti o n. E x a m pl es of s u c h 
m e di c al e v e nts i n cl u d e all er gi c br o n c h os p as m r e q uiri n g i nt e nsi v e tr e at m e nt i n a n 
e m er g e n c y  r o o m or at h o m e, bl o o d d y s cr asi as or c o n v ulsi o ns t h at d o n ot r es ult i n 
i n p ati e nt h os pit ali z ati o n, or t h e d e v el o p m e nt of dr u g d e p e n d e n c y or dr u g a b us e.

 El e cti v e s ur g er y , pr e-pl a n n e d s ur g er y  or h os pit ali z ati o n l ess t h a n 2 4 h o urs will n ot b e 
c o nsi d er e d a n S A E u nl e ss d e e m e d b y t h e In v esti g at or t o b e a si g nifi c a nt m e di c al 
e v e nt as d es cri b e d a b o v e.

N ot e: S A Es r e q uir e i m m e di at e r e p orti n g t o t h e C o ntr a ct R es e ar c h O r g a ni z ati o n ( C R O) S af et y  
D e p art m e nt . R ef er t o “ R e p orti n g S eri o us A d v ers e E v e nts ” ( S e cti o n 9. 5 ) f or d et ails.

9. 2. 2. I nt e nsit y of A d v e rs e E v e nts

T h e i nt e nsit y  of a n e v e nt d es cri b es t h e d e gr e e of i m p a ct u p o n t h e p arti ci p a nt a n d/ or t h e n e e d f or 
m e di c al c ar e n e c ess ar y  t o tr e at t h e e v e nt. A E s r e p o rt e d f or p arti ci p a nt s p arti ci p ati n g i n t his st u d y 
will b e gr a d e d pri m aril y  usi n g t h e N ati o n al C a n c er I nstit ut e’s ( N CI) C o m m o n T er mi n ol o g y 
Crit eri a f or A d v ers e E v e nts ( C T C A E), v ersi o n 4. 0 3 .

F or A Es n ot a d e q u at el y a d dr ess e d i n t h e N CI -C T C A E V ersi o n 4. 0 3 , t h e f oll o wi n g crit eri a 
s h o ul d b e us e d ( T a bl e 1 3 ).

T a bl e 1 3 : G r a di n g f o r A d v e rs e E v e nts n ot C o v e r e d i n t h e N CI -C T C A E

S e v e rit y D es c ri pti o n

Gr a d e 1 – Mil d As y m pt o m ati c or mil d s y m pt o ms; cli ni c al or di a g n osti c o bs er v ati o ns 
o nl y; i nt er v e nti o n n ot i n di c at e d

Gr a d e 2 – M o d er at e Mi ni m al, l o c al or n o ni n v asi v e i nt er v e nti o n i n di c at e d; li mit e d a g e -
a p pr o pri at e i nstr u m e nt al a cti viti es of d ail y li vi n g ( A D L)

Gr a d e 3 – S e v er e M e di c all y si g nifi c a nt b ut n ot i m m e di at el y lif e t hr e at e ni n g; 
h os pit ali z ati o n or pr ol o n g ati o n of h os pit ali z ati o n i n di c at e d; dis a bli n g; 
li miti n g s elf- c ar e A D L

Gr a d e 4 – Lif e -t hr e at e ni n g Lif e -t hr e at e ni n g c o nse q u e n c es; ur g e nt i nt er v e nti o n i n di c at e d

Gr a d e 5 – F at al D e at h

A b br e vi ati o ns: A D L , a cti viti es of d ail y li vi n g; N CI -C T C A E , N ati o n al C a n c er I nstit ut e - C o m m o n T er mi n ol o g y 
Crit eri a f or A d v ers e E v e nts .
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9. 2. 3. R el ati o ns hi p t o I n v esti g ati o n al P r o d u ct

T h e r el ati o ns hi p of a n A E t o t h e I MP s h o ul d b e d et er mi n e d b y t h e In v esti g at or a c c or di n g t o t h e 
f oll o wi n g d efi niti o ns:

 N ot R el at e d: E vi d e n c e e xists t h at t h e A E h as a n eti ol o g y  ot h er t h a n t h e st u d y dr u g 
(s u c h as a pr e e xisti n g c o n diti o n, u n d erl yi n g dis e as e, int er c urr e nt ill n ess, or 
c o n c o mit a nt m e di c ati o n).

 P ossi bl y/ P r o b a bl y R el at e d : A t e m p or al r el ati o ns hi p e xists b et w e e n t h e e v e nt o ns et 
a n d a d mi nistr ati o n of t h e st u d y  dr u g. It c a n n ot b e r e a dily e x pl ai n e d b y t h e 
p arti ci p a nt ’s cli ni c al st at e or c o n c o mit a nt t h er api es a n d a p p e ars wit h s o m e d e gr e e of 
c ert ai nt y t o b e r el at e d b as e d o n t h e k n o w n t h er a p e uti c a n d p h ar m a c ol o gi c a cti o ns of 
t h e dr u g. I n c as e of c ess ati o n or r e d u cti o n of t h e d os e, t h e e v e nt a b at es or r es ol v es 
a n d r e a p p e ars u p o n r e c h all e n g e. It s h o ul d b e e m p hasi z e d t h at i n eff e cti v e tr e at m e nt 
s h o ul d n ot b e c o nsi d er e d as c a us all y r el at e d i n t h e c o nt e xt of A E r e p orti n g.

T h es e crit eri a i n a d diti o n t o g o o d cli ni c al j u d g m e nt s h o ul d b e us e d as a g ui d e f or d et er mi ni n g t h e 
c a us al ass ess m e nt. If it is f elt t h at t h e e v e nt is n ot r el at e d t o st u d y dr u g t h er a p y, t h e n a n 
alt er n ati v e e x pl a n ati o n s h o ul d b e pr o vi d e d.

9. 2. 4. U n e x p e ct e d A d v e rs e R e a cti o ns

A n a d v ers e r e a cti o n is ‘ u n e x p e ct e d’ if its n at ur e a n d s e v erit y ar e n ot c o nsist e nt wit h t h e 
i nf or m ati o n a b o ut t h e m e di ci n al pr o d u ct i n q u esti o n s et o ut:

 I n t h e c as e of a pr o d u ct wit h a m ar k eti n g a ut h ori z ati o n, i n t h e s u m m ar y of pr o d u ct 
c h ar a ct eristi cs f or t h at pr o d u ct;

 I n t h e c as e of a ny ot h er I M P, i n t h e I n v esti g at or’s Br o c h ur e r el ati n g t o t h e tri al i n 
q u esti o n. 

9. 3. R e p o rti n g A d v e rs e E v e nts

9. 3. 1. Di a g n osis v e rs us Si g ns a n d S y m pt o ms

If k n o w n, a di a g n osis s h o ul d b e r e c or d e d o n t h e e C R F r at h er t h a n i n di vi d u al si g ns a n d s y m pt o ms 
(e g, r e c or d o nly li v er f ail ur e or h e p atitis r at h er t h a n j a u n di c e, ast eri xis a n d el e v at e d 
tr a ns a mi n as es). H o w e v er, if a c o nst ell ati o n of si g ns a n d/ or s y m pt o ms c a n n ot b e m e di c all y  
c h ar a ct eri z e d as a si n gl e di a g n osis or s y n dr o m e at t h e ti m e of r e p orti n g, e a c h i n di vi d u al e v e nt 
s h o ul d b e r e c or d e d as a n A E or S A E o n t h e e C R F. If a di a g n osis is s u bs e q u e ntl y est a blis h e d, it 
s h o ul d b e r e p ort e d as f oll o w -u p i nf or m ati o n.

9. 3. 2.  A d v e rs e E v e nts O c c u r ri n g S e c o n d a r y t o Ot h e r E v e nts

I n g e n er al, A Es o c c urri n g s e c o n d ar y t o ot h er e v e nts (e g, c as c a d e e v e nts or cli ni c al s e q u el a e) 
s h o ul d b e i d e ntifi e d b y t h eir pri m ar y c a us e. F or e x a m pl e, if s e v er e di arr h e a is k n o w n t o h a v e 
r es ult e d i n d e hy dr ati o n, it is s uffi ci e nt t o r e c or d o nl y di arr h e a as a n A E or S A E o n t h e e C R F. 

H o w e v er, m e di c all y si g nifi c a nt A Es o c c urri n g s e c o n d ar y  t o a n i niti ati n g e v e nt t h at ar e s e p ar at e d 
i n ti m e s h o ul d b e r e c or d e d as i n d e p e n d e nt ev e nts o n t h e e C R F. F or e x a m pl e, if a s e v er e 
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g astr oi nt esti n al h e m orr h a g e l e a ds t o r e n al f ail ur e, b ot h e v e nts s h o ul d b e r e c or d e d s e p ar at el y o n 
t h e e C R F.

9. 3. 3. P e rsist e nt o r R e c u r r e nt A d v e rs e E v e nts

A p ersist e nt A E is o n e t h at e xt e n ds c o nti n u o usl y , wit h o ut r es ol utio n b et w e e n p arti ci p a nt
e v al u ati o n ti m e p oi nts. S u c h e v e nts s h o ul d o nl y b e r e c or d e d o n c e i n t h e e C R F u nl ess t h eir 
s e v erit y i n cr e as es. If a p ersist e nt A E b e c o m es m or e s e v er e, it s h o ul d b e r e c or d e d a g ai n o n 
a n A d v ers e E v e nt e C R F.

A r e c urr e nt A E is o n e t h at o c c urs a n d r es ol v es b et w e e n p arti ci p a nt e v al u ati o n ti m e p oi nts a n d 
s u bs e q u e ntl y r e c urs. All r e c urr e nt A Es s h o ul d b e r e c or d e d o n a n A d v ers e E v e nt e C R F.

9. 3. 4. A b n o r m al L a b o r at o r y V al u es

O nl y  cli ni c all y si g nifi c a nt l a b or at or y a b n or m aliti es t h at r e q uir e a cti v e m a n a g e m e nt will b e 
r e c or d e d as A Es or S A Es o n t h e e C R F (e g, a b n or m aliti es t h at r e q uir e st u d y dr u g d os e 
m o difi c ati o n, dis c o nti n u ati o n of st u d y  tr e at m e nt, m or e fr e q u e nt f oll o w-u p ass ess m e nts, f urt h er 
di a g n osti c i n v esti g ati o n, et c.).

If t h e cli ni c ally si g nifi c a nt l a b or at or y  a b n or m alit y is a si g n of a dis e as e or s yn dr o m e ( e g, al k al i n e 
p h os p h at as e a n d bilir u bi n 5 × t h e U L N ass o ci at e d wit h c h ol e c ystitis), o nl y t h e di a g n osis 
(e g, c h ol e c y stitis) n e e ds t o b e r e c or d e d o n t h e e C R F.

If t h e cli ni c ally si g nifi c a nt l a b or at or y a b n or m alit y is n ot a si g n of a dis e as e or s y n dr o m e, t h e 
a b n or m alit y  its elf s h o ul d b e r e c or d e d as a n A E or S A E o n t h e e C R F. If t h e l a b or at or y 
a b n or m alit y  c a n b e c h ar a ct eri z e d b y a pr e cis e cli ni c al t er m, t h e cli ni c al t er m s h o ul d b e r e c or d e d 
as t h e A E or S A E. F or e x a m pl e, a n el e v at e d s er u m p ot assi u m l e v el of 7. 0 m E q/ L  s h o ul d b e 
r e c or d e d as “ hy p er k al e mi a. ”

O bs er v ati o ns of t h e s a m e cli ni c all y  si g nifi c a nt l a b or at or y a b n or m alit y fr o m visit t o visit s h o ul d 
n ot b e r e p e at e dl y r e c or d e d as A Es or S A Es o n t h e A d v ers e E v e nt e C R F, u nl ess t h eir s e v erit y, 
s eri o us n ess, or eti ol o g y c h a n g es. 

9. 4. Dis c o nti n u ati o n d u e t o A d v e rs e E v e nts

I n a d diti o n t o t h e d os e m o difi c ati o n a n d st u d y st o p pi n g r ul es pr e vi o usl y o utli n e d i n S e cti o n 6. 2
a n d S e cti o n 8. 2 a n d a n y p arti ci p a nt w h o e x p eri e n c es a n A E m a y  b e wit h dr a w n at a ny t i m e fr o m 
t h e st u d y at t h e dis cr eti o n of t h e I n v esti g at or. P arti ci p a nt s wit h dr a w n fr o m t h e st u d y  d u e t o a n 
A E, w h et h er s eri o us or n o ns eri o us, s h o ul d b e f oll o w e d b y t h e In v esti g at or u ntil t h e cli ni c al 
o ut c o m e of t h e A E is d et er mi n e d, i e, t h e e v e nt h as r es ol ve d or h as st a bili z e d . T h e A E(s) s h o ul d 
b e n ot e d o n t h e a p pr o pri at e e C R Fs , a n d t h e p arti ci p a nt ’s pr o gr ess s h o ul d b e f oll o w e d u ntil t h e 
A E is r es ol v e d or st a bili z e d as d et er mi n e d b y t h e In v esti g at or . T h e S p o ns or a n d t h e C R O 
M e di c al M o nit ors m ust b e n otifi e d . If t h e A E r el at es t o o v er d os e of st u d y tr e at m e nt, t h e 
v o x el ot or I B s h o ul d b e c o ns ult e d f or d et ails of a n y  s p e cifi c a cti o ns t o b e t a k e n.

9. 5. R e p o rti n g S e ri o us A d v e rs e E v e nts

S A Es o c c urri n g o n t his st u d y  will b e r e p ort e d t o G B T P h ar m a c o vi gil a n c e or d esi g n at e d C R O
wit hi n 2 4 h o urs of t h e I n v esti g at or, d esi g n e e, or sit e p ers o n n el’s k n o wl e d g e of t h e e v e nt. T h e 
S A E will b e r e p ort e d b y c o m pl eti n g t h e p a p er S A E r e p ort f or ms f or P art A, B a n d C p arti ci p a nts 

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 7 9

or i n t h e E D C f or P art D p arti ci p a nts a n d s u b mitt e d t o G B T P h ar m a c o vi gil a n c e or d esi g n at e d 
C R O wit hi n 2 4 h o urs of b e c o mi n g a w ar e of t h e e v e nt. F oll o w -u p r e p orts m ust b e s u b mitt e d i n a 
ti m el y f as hi o n as a d diti o n al i nf or m ati o n b e c o m es a v ail a bl e.

T h e In v esti g at or is r es p o nsi bl e f or n otif y i n g t h e I R B or E C i n a c c or d a n c e wit h l o c al r e g ul ati o ns, 
of all S A Es. T h e S p o ns or or d esi g n e e m a y r e q u est a d diti o n al s o ur c e d o c u m e nt ati o n p ert ai ni n g t o 
t h e S A E fr o m t h e i n v esti g ati o n al sit e. If a p arti ci p a nt is p er m a n e ntly wit h dr a w n fr o m t h e st u d y 
d u e t o a S A E, t his i nf or m ati o n m ust b e i n c l u d e d i n t h e i niti al or f oll o w-u p S A E r e p ort.

Pr o p erl y  a n o n ymi z e d a n d d e- i d e ntifi e d d o c u m e nts (e g, h os pit al dis c h ar g e s u m m ari es, a ut o ps y  
r e p orts a n d / or d e at h c ertifi c at es) as a v ail a bl e will b e pr o vi d e d t o G B T P h ar m a c o vi gil a n c e or 
d esi g n at e d C R O f or all r e port e d S A Es.

9. 6. C h o osi n g A d v e rs e E v e nt T e r ms

W h e n e v er p ossi bl e, r e p ort e d e v e nt t er ms f or A Es (i n cl u di n g S A Es) s h o ul d b e t h e n a m es of 
m e di c al e v e nts, n ot lists of s y m pt o ms or e v e nt o ut c o m es. B el o w ar e s o m e e x a m pl es of t er ms t o 
a v oi d a n d m or e a c c ur at e alt er n ati v es. A b br e vi ati o ns ar e n ot p er mitt e d.

E x a m pl es of T e r ms t o A v oi d E x a m pl es of M o r e A c c u r at e T e r ms

D e at h (t his is a n o ut c o m e) F at al m y o c ar di al i nf ar cti o n ( b est c h oi c e)

D e at h d u e t o u n k n o w n c a us e, a ut o ps y r es ults p e n di n g (if 
n o ot h er i nf or m ati o n is a v ail a bl e)

H os pit ali z e d (t his is a s eri o us crit eri o n) M y o c ar di al i nf ar cti o n ( b est c h oi c e)

H os pit ali z e d wit h c h est p ai n, r ul e o ut m y o c ar di al 
i nf ar cti o n (if n o ot h er i nf or m ati o n is a v ail a bl e)

C h est p ai n, s h ort n ess of br e at h, 
di a p h or esis, a n xi et y, l eft ar m p ai n

M y o c ar di al i nf ar cti o n ( b est c h oi c e)

H os pit ali z e d, r ul e o ut m y o c ar di al i nf ar cti o n (if n o ot h er 
i nf or m ati o n is a v ail a bl e)

9. 7. R e p o rti n g P r e g n a n c y

If a p arti ci p a nt b e c o m es pr e g n a nt w hil e t a ki n g st u d y  dr u g, t h e st u d y tr e at m e nt will b e 
i m m e di at el y dis c o nti nu e d , a n d t h e pr e g n a n c y  m ust b e r e p ort e d t o t h e S p o ns or or d esi g n e e wit hi n 
2 4 h o urs of a w ar e n ess . T h e In v esti g at or will dis c uss t h e ris ks a n d c o n c er ns of st u d y dr u g 
e x p os ur e t o a d e v el o pi n g f et us a n d c o u ns el t h e p arti ci p a nt a n d/ or pr e g n a nt p art n er ( or e ns ur e 
s u c h c o u ns elli n g is pr o vi d e d).

R e p ort e d pr e g n a n c y  of a p arti ci p a nt or a p arti ci p a nt’s p art n er, w hil e p arti ci p ati n g i n t his st u d y, 
will b e m o nit or e d f or t h e f ull d ur ati o n of t h e pr e g n a n c y  a n d/ or f oll o w e d t hr o u g h a d efi niti v e 
o ut c o m e ( i e, birt h or s p o nt a n e o us or el e cti v e a b orti o n) .

A n u n c o m pli c at e d pr e g n a n c y  will n ot b e c o nsi d er e d a n A E or S A E. Pr e g n a n c y c o m pli c ati o ns 
s u c h as s p o nt a n e o us a b orti o n/ mis c arri a g e a n d c o n g e nit al a n o m ali es ar e c o nsi d er e d S A Es a n d 
m ust b e r e p ort e d as d es cri b e d i n S e cti o n 9. 5 . N ot e t h at a n el e cti v e a b orti o n is n ot c o nsi d er e d a n 
S A E. Pr e g n a n c y  a n d pr e g n a n c y o ut c o m es m ust b e r e p ort e d o n a Pr e g n a n c y  N otifi c ati o n F or m or 
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Pr e g n a n c y  O ut c o m e F or m, r es p e cti v ely, a n d s e nt t o t h e S p o ns or or d esi g n e e wit hi n 2 4 h o urs of 
t h e In v esti g at or or sit e p ers o n n el l e ar ni n g of t h e pr e g n a n c y or pr e g n a n c y  o ut c o m e. 

T h e c hil d b or n t o a f e m al e p arti ci p a nt or p art n er of a m al e p arti ci p a nt e x p os e d t o st u d y dr u g m a y
b e f oll o w e d f or 3 m o nt hs aft er d eli v er y if c o ns e nt is pr o vi d e d. T h e o ut c o m e of a ny pr e g n a n c y 
a n d t h e pr es e n c e or a bs e n c e of a n y c o n g e nit al a b n or m alit y  will b e r e c or d e d i n t h e Pr e g n a n c y 
O ut c o m e F or m a n d r e p ort e d t o t h e S p o ns or or d esi g n e e . An y  c o n g e nit al a b n or m aliti es i n t h e 
offs pri n g will b e r e p ort e d as a n S A E a n d m ust b e r e p ort e d as d es cri b e d i n S e cti o n 9. 5 .

I nf or m ati o n r e g ar di n g pr e g n a n c y t esti n g (i n cl u di n g d efi niti o n of f e m al es of c hil d b e ari n g 
p ot e nti al) is pr o vi d e d i n S e cti o n 8. 5 . Hi g hly eff e cti v e m e a ns of c o ntr a c e pti o n ar e list e d i n 
S e cti o n 8. 5. 4 .

9. 8. R e p o rti n g O v e r d os e

If a p arti ci p a nt t a k es m or e t h a n t h e pr ot o c ol-d efi n e d d os e of a st u d y dr u g i n a d a y a n d 
e x p eri e n c es a dr u g r el at e d A E, t his will b e r e p ort e d as a n o v er d os e ( A Es m ust b e r e c or d e d o n t h e 
A E e C R F) a n d a pr ot o c ol d e vi ati o n. H o w e v er, if t h e p arti ci p a nt di d n ot e x p eri e n c e a n y A Es, t his 
will o nl y  b e r e p ort e d as a pr ot o c ol d e vi ati o n. 

T h e I n v esti g at or will dis c uss t h e ris ks a n d c o n c er ns of i n v esti g ati o n al a g e nt e x p os ur e wit h t h e 
p arti ci p a nt. P arti ci p a nts ar e t o b e i nstr u ct e d t o c o nt a ct t h eir st u d y sit e i m m e di at el y if a n o v er d os e 
of st u d y  dr u g is s us p e ct e d. A n o v er d os e wit h ass o ci at e d A Es m ust b e r e p ort e d wit hi n 2 4 h o urs of 
t h e In v esti g at or, d esi g n e e, or sit e p ers o n n el l e ar ni n g of t h e o v er d os e a n d r e p ort e d t o t h e St u d y  
Dir e ct or/ M e di c al M o nit or. A n o v er d os e m ust b e f oll o w e d u ntil a n y  a d v ers e eff e cts ar e r es ol v e d 
or st a bili z e d, or u ntil r e as o n a bl e att e m pts t o d et er mi n e r es ol uti o n of t h e e v e nt ar e e x h a ust e d.
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1 0. D A T A A N A L Y SI S A N D S T A TI S TI C A L P L A N S

1 0. 1. S a m pl e Si z e

P art A: A c o h ort si z e of u p t o a p pr o xi m at el y 6 p arti ci p a nts f or e a c h a g e gr o u p: 6 t o 1 1 a n d 1 2 t o 
1 7 is b as e d o n a t y pi c al si z e f or a si n gl e- d os e P K st u d y  a n d is i nt e n d e d t o b al a n c e t h e d esir e t o 
mi ni mi z e e x p os ur e of p e di atri c p arti ci p a nt s t o a n o v el c o m p o u n d at t his st a g e of v o x el ot or ’s 
d e v el o p m e nt wit h t h e n e e d t o o bt ai n P K, s af et y a n d t ol er a bilit y d at a. N o f or m al p o w er or s a m pl e 
si z e c al c ul ati o ns w er e p erf or m e d t o d et er mi n e t h e c o h ort si z e.

P art B: A p pr o xi m at el y  1 2 p arti ci p a nts at 9 0 0 m g w er e s el e ct e d t o d et er mi n e pr eli mi n ar y  s af ety, 
t ol er a bilit y, P K, l a b or at or y eff e cts a n d tr e at m e nt r es p o ns e of v o x el ot or i n p e di atri c p arti ci p a nts 
wit h S C D. T h e n u m b er of p ar ti ci p a nts m a y b e i n cr e as e d t o a p pr o xi m at el y  3 6 t o f urt h er 
c h ar a ct eri z e t h e eff e ct of m ulti pl e d os es of v o x el ot or. U p o n a f a v or a bl e r e vi e w b y t h e D S M B, 
d osi n g of a mi ni m u m of 6 p arti ci p a nts at 1 5 0 0 m g m a y  c o m m e n c e ( de p e n d e nt o n h o w m a n y 
p arti ci p a nts w er e e nr oll e d at 9 0 0 m g, i e, n ot t o e x c e e d a t ot al st u d y  si z e of a p pr o xi m at el y 3 6).

T h e st u d y  wit h N = 1 2 f or 9 0 0 m g is a d e q u at ely p o w er e d f or t h e pri m ar y e n d p oi nt of c h a n g e 
fr o m b as eli n e t o W e e k 2 4 i n H b. P o w er c al c ul atio ns ass u m e n or m all y  distri b ut e d d at a, a m e a n 
tr e at m e nt eff e ct ( c h a n g e fr o m b as eli n e) of 0. 8 g/ d L, wit h a st a n d ar d d e vi ati o n ( S D) of 
0. 6 g/ d L. F or a 2-si d e d al p h a = 0. 0 5 a n d N = 1 2, p o w er e x c e e ds 9 0 % wit h a p air e d t- t est t o r ej e ct 
t h e n ull h yp ot h esis of e q u alit y  of p ost-tr e at m e nt a n d b as eli n e H b m e a ns. T h e esti m at es of 
0. 8 a n d 0. 6 g/ d L f or t h e m e a n a n d S D, r es p e cti v el y , ar e b as e d o n a v ail a bl e D a y 9 0 d at a fr o m 
C o h orts 1 6 a n d ( p arti al d at a ) 1 7 fr o m t h e G B T 4 4 0-0 0 1 st u d y .

P art C: U p t o 5 0 p e di atri c p arti ci p a nts w h o ar e 4 t o 1 7 y e ars of a g e wit h S C D will b e e nr oll e d. 
F or t h e pri m ar y  effi c a c y e n d p oi nt, c h a n g e fr o m b as eli n e i n T A M M T C D v el o cit y at W e e k 4 8, 
a s a m pl e si z e of 3 0 p arti ci p a nts a c hi e v es gr e at er t h a n 9 5 % p o w er t o d et e ct a m e a n diff er e n c e of 
1 5 c m/s e c wit h a n esti m at e d s a m pl e st a n d ar d d e vi ati o n of 2 2 c m/s e c usi n g a p air e d t -t e st 
( 2-si d e d) wit h a si g nifi c a n c e l e v el ( al p h a) of 0.1 0.

P art D: A p pr o xi m at el y  3 0 p e di atri c p arti ci p a nts wit h S C D w h o ar e 6 m o nt hs t o < 4 y e ars of a g e
will b e e nr oll e d . T h e s a m pl e si z e w as s el e ct e d t o pr o vi d e d es cri pti v e ass ess m e nt of s af et y, 
t ol er a bilit y, a n d P K eff e cts of v o x el ot or i n t his y o u n g er a g e gr o u p wit h n o f or m al st atisti c al 
ass u m pti o ns .

1 0. 2. P o p ul ati o ns f o r A n al ysis

T w o a n al ys is p o p ul ati o ns will b e d efi n e d:

 S af et y  p o p ul ati o n : all p arti ci p a nt s w h o r e c ei v e a n y a m o u nt of st u d y dr u g.

 P K p o p ul ati o n : all p arti ci p a nts w h o r e c ei v e a n y a m o u nt of st u d y  dr u g a n d w h o 
pr o vi d e P K d at a fr o m at l e ast o n e p ost d os e s a m pl e i n pl as m a.

If a ny p arti ci p a nt s ar e f o u n d t o b e n o n -c o m pli a nt w it h r es p e ct t o d osi n g or h a v e i n c o m pl et e d at a, 
pr ot o c ol vi ol ati o ns, or cli ni c al e v e nts t h at aff e ct P K, a d e cisi o n will b e m a d e o n a c as e -b y -c as e 
b asis as t o t h eir i n cl usi o n i n t h e a n al ys is. P arti ci p a nt s i n t his p o p ul ati o n will b e us e d f or all P K 
s u m m ari es.
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1 0. 3. A n al ys es

D et ails of all pl a n n e d a n al y s es will b e s p e cifi e d i n a s e p ar at e S t atisti c al A n al y sis P l a n ( S A P).
T h e S A P will b e fi n ali z e d pri or t o fi n al d at a b as e l o c k. D at a will b e pr es e nt e d b y  e a c h st u d y part 
( P arts A a n d B) a n d d os e l e v el. F or P art C , d at a will b e pr es e nt e d b y a g e gr o u p ( 4 – 1 1 y e ars a n d
1 2 – 1 7 y e ars ). P art D d at a will b e pr es e nt e d b y a g e gr o u p ( 6 m o nt hs t o < 2 y e ars a n d 2 t o < 4 
y e ars) .

D e m o gr a p hi c a n d b as eli n e c h ar a ct eristi cs, pri m ar y a n d s e c o n d ar y  e n d p oi nts, a n d s af ety 
p ar a m et ers will b e s u m m ari z e d usi n g d es cri pti v e st atisti cs a n d pr es e nt e d i n s el e ct i n di vi d u al 
listi n gs. 

1 0. 3. 1.  P h a r m a c o ki n eti c D at a

F or P art A, n o n c o m p art m e nt al m et h o ds will b e us e d f or d et er mi n ati o n of P K p ar a m et ers. All P K 
p ar a m et ers will b e pr es e nt e d b y  i n di vi d u al listi n gs a n d s u mm ar y  st atisti cs (e g, m e a n, g e o m etri c 
m e a n, m e di a n, st a n d ar d d e vi ati o n, 9 5 % c o nfi d e n c e i nt er v al, c o effi ci e nts of v ari ati o n, mi ni m u m 
a n d m a xi m u m, a n d n u m b er of p arti ci p a nts). Pr eli mi n ar y  m et a b olit e pr ofili n g of pl as m a a n d/ or 
w h ol e bl o o d m a y  b e c o n d u ct e d.

I n P art B, R B C c o n c e ntr ati o ns will b e c al c ul at e d fr o m w h ol e -bl o o d a n d pl as m a c o n c e ntr ati o ns. 
T h e f oll o wi n g pl as m a, w h ol e -bl o o d, a n d R B C P K p ar a m et ers will b e c al c ul at e d f or v o x el ot or, as 
a p pr o pri at e:

C m a x , Tm a x , A U C0- l ast, A U C0- i nf, a r e a u n d er t h e c o n c e ntr ati o n -ti m e c ur v e fr o m ti m e z er o ( pr e d os e) 
t o 2 4 h o urs ( A U C0- 2 4 ) f oll o wi n g t h e first a n d l ast d a y of d osi n g, a c c u m ul ati o n r ati o, 
bl o o d/ pl as m a r ati o, R B C/ pl as m a r ati o, t er mi n al h alf- lif e (t1/ 2 ) a n d p er c e nt H b o c c u p a n c y.

I n P arts C a n d D, p o p ul ati o n PK m o d eli n g will b e us e d t o d et er mi n e t h e w h ol e -bl o o d a n d pl as m a 
P K p ar a m et ers of v o x el ot or i n t h e st u d y  p o p ul ati o n. T h e P K p ar a m et ers t o b e d et er mi n e d will 
i n cl u d e Cm a x , A U C, t1/ 2 , a n d p er c e nt H b o c c u p a n c y .

1 0. 3. 2. S af et y D at a

All s af et y ass ess m e nts will b e c o n d u c t e d o n t h e S af ety p o p ul ati o n.

A T E A E is d efi n e d as a n A E t h at e m er g es o n or aft er i niti ati o n of st u d y  dr u g ( h a vi n g b e e n a bs e nt 
pr etr e at m e nt), or a n A E t h at e xist e d pr etr e at m e nt a n d w ors e ne d o n tr e at m e nt (r el ati v e t o t h e 
pr etr e at m e nt st at e) . T h e n u m b er a n d p er c e nt a g e of p arti ci p a nt s r e p orti n g T E A Es will b e 
t a b ul at e d by M e d D R A ® (c urr e nt v ersi o n ) sys t e m or g a n cl ass a n d pr ef err e d t er m, s e v erit y a n d
r el ati o ns hi p t o st u d y m e di c ati o n. S eri o us T E A Es a n d T E A Es r es ulti n g i n dis c o nti n u ati o n of 
st u d y dr u g will b e s u m m ari z e d s e p ar at el y.

C o n c o mit a nt m e di c ati o ns will b e m a p p e d usi n g t h e W H O D R U G di cti o n ar y ( c urr e nt v ersi o n).
T h e n u m b er a n d p er c e nt a g e of p arti ci p a nt s t a ki n g e a c h c o n c o mit a nt m e di c ati o n will b e 
t a b ul at e d.

A n al y sis of l a b or at or y r es ults will b e b as e d o n t hos e r e p ort e d b y t h e lo c al la b or at or y at e a c h sit e .
C o nti n u o us l a b or at or y  m e as ur e m e nts will b e d es cri pti v el y s u m m ari z e d at e a c h visit f or o bs er v e d 
v al u es a n d c h a n g es fr o m b as eli n e.
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Vit al si g ns a n d E C G p ar a m et ers ( b as e d o n a v er a g e of tri pli c at e m e as ur e m e nts ) will b e 
s u m m ari z e d at e a c h visit f or o bs er v e d v al u es a n d c h a n g es fr o m b as eli n e. I n a d diti o n, Q T a n d 
Q T c i nt er v als will b e s u m m ari z e d c at e g ori c all y  as n u m b er a n d p er c e nt a g e of p arti ci p a nt s wit h 
a b n or m al v al u es or i n cr e as es.

1 0. 3. 3. Effi c a c y D at a

T h e l a b or at or y p a r a m et ers (H b , r eti c ul o c yt e c o u nt, er yt hr o p oi eti n, L D H a n d i n dir e ct bilir u bi n )
a n d c er e br al bl o o d fl o w as m e as ur e d b y T A M M T C D v el o cit y ( P arts B a n d C o nl y ) will b e list e d 
a n d s u m m ari z e d at e a c h visit f or o bs er v e d v al u es a n d c h a n g es fr o m b as eli n e usi n g a p pr o pri at e 
d es cri pti v e st atisti cs . Ti m e t o i niti al H b r es p o ns e will b e s u m m ari z e d d es cri pti v el y  ( P arts C 
a n d D). T h e pr o p orti o n of p arti ci p a nts wit h n or m al T C D at 4 8 w e e ks will b e s u m m ari z e d 
(P art C).

F or P art s C a n d D , t h e i n ci d e n c e of str o k e a n d a n n u ali z e d i n ci d e n c e of V O C will b e s u m m ari z e d 
d es cri pti v el y. 

F or P art B o nl y, c h a n g e fr o m B as eli n e t o W e e ks 2 1 – 2 4 i n t h e S C D S M T S S; f or e a c h p arti ci p a nt, 
t h e T S S will b e c o m p ut e d as f oll o ws: T h e B as eli n e T S S is t h e a v er a g e of t h e s c or e d uri n g t h e 
3 5 -d a y  S cr e e ni n g p eri o d; d uri n g t h e tr e at m e nt p eri o d, t h e T S S is t h e a v er a g e s c or e e a c h 4- w e e k 
p eri o d o n tr e at m e nt. T h e 4 -w e e k p eri o ds ar e W e e ks 1 – 4, 5 – 8, 9 – 1 2, 1 3 – 1 6, 1 7 – 2 0 a n d 2 1 – 2 4 
( a n d f oll o ws si mil arl y f or p arti ci p a nts w h os e p arti ci p ati o n e x c e e ds 2 4 w e e k s). C h a n g e fr o m 
b as eli n e i n t h e T S S a n d t h e pr o p orti o n of d a y s wit h S C D s ym pt o m e x a c er b ati o n will 
s u m m ari z e d usi n g d es cri pti v e st atisti cs ( P art B) .

1 0. 3. 4. H a n dli n g of Missi n g D at a

Missi n g d at a will n ot b e i m p ut e d. T h e d et ails o n effi c a c y  a n alys is f or p arti ci p a nt s t h at h a v e b e e n 
tr a nsf us e d will b e d et ail e d i n t h e St atisti c al A n al ysis Pl a n.
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1 1. R E G U L A T O R Y, E T HI C A L A N D L E G A L O B LI G A TI O N S

1 1. 1. Et hi c al C o nsi d e r ati o n

It is t h e r es p o nsi bilit y of t h e In v esti g at or t o ass ur e t h at t h e st u d y  is c o n d u ct e d i n a c c or d a n c e wit h 
c urr e nt c o u n tr y a n d l o c al r e g ul ati o ns, F D A, I CH G C P a n d t h e D e cl ar ati o n of H elsi n ki.

1 1. 2. I nstit uti o n al R e vi e w B o a r d o r Et hi cs C o m mitt e e a n d R e g ul at o r y 
A p p r o v al

T h e I n v esti g at or m ust i nf or m, a n d o bt ai n a p pr o v al fr o m, t h e I R B / E C f or t h e c o n d u ct of t h e st u dy 
at n a m e d sit es, f or t h e pr ot o c ol, t h e I CF , a n d a n y ot h er writt e n i nf or m ati o n t h at will b e pr o vi d e d 
t o t h e p arti ci p a nt s a n d a n y a d v ertis e m e nts t h at will b e us e d. Writt e n a p pr o v al m ust b e o bt ai n e d 
pri or t o r e cr uit m e nt of p arti ci p a nt s i nt o t h e st u d y a n d s hi p m e nt of i n v esti g ati o n al dr u g.

Pr o p os e d a m e n d m e nts t o t h e pr ot o c ol a n d af or e m e nti o n e d d o c u m e nts m ust b e dis c uss e d a m o n g 
t h e S p o ns or a n d C R O, a n d t h e n s u b mitt e d t o t h e I R B/ E C f or a p pr o v al, as w ell as s u b mitt e d t o 
r e g ul at or y a ut h oriti es pri or t o i m pl e m e nt ati o n. A m e n d m e nts m ay b e i m pl e m e nt e d o nl y aft er a 
c o p y  of t h e I RB / E C a p pr o v al l ett er h as b e e n tr a ns mitt e d t o t h e S p o ns or. A m e n d m e nts t h at ar e 
i nt e n d e d t o eli mi n at e a n a p p ar e nt i m m e di at e h a z ar d t o p arti ci p a nt s m a y b e i m pl e m e nt e d pri or t o 
r e c ei vi n g S p o ns or or I RB a p pr o v al. H o w e v er, i n t his c as e, a p pr o v al m ust b e o bt ai n e d as s o o n as 
p ossi bl e aft er i m pl e m e nt ati o n.

T h e I n v esti g at or will b e r es p o nsi bl e f or e ns uri n g t h at a n a n n u al u p d at e is s e nt t o t h e I RB / E C t o 
f a cilit at e t h eir c o nti n ui n g r e vi e w of t h e tri al (if n e e d e d), a n d t h a t t h e IR B is i nf or m e d a b o ut t h e 
e n d of t h e st u d y. C o pi es of t h e u p d at e, s u bs e q u e nt a p pr o v als a n d fi n al l ett er m ust b e s e nt t o t h e 
S p o ns or.

1 1. 3. I ns u r a n c e a n d Fi n a n ci al Dis cl os u r e

T h e S p o ns or h as s u bs cri b e d t o a n i ns ur a n c e p oli c y  c o v eri n g, i n its t er ms a n d pr o visi o ns, its l e g al 
li a bilit y f or i nj uri es c a us e d t o p arti ci p ati n g p ers o ns a n d arisi n g o ut of t his r es e ar c h p erf or m e d 
stri ctl y i n a c c or d a n c e wit h t h e s ci e ntifi c pr ot o c ol as w ell as wit h a p pli c a bl e l a w a n d pr of essi o n al 
st a n d ar ds.

Fi n a n ci al Dis cl os ur e st at e m e nts will b e h a n dl e d i n a s e p ar at e a gr e e m e nt a p art fr o m t h e pr ot o c ol, 
k e pt o n fil e a n d s u b mitt e d as a p pli c a bl e wit h a n y s u bs e q u e nt li c e ns e a p pli c ati o n.

1 1. 4. Ess e nti al D o c u m e nt ati o n R e q ui r e m e nts

T h e S p o ns or will c oll e ct fr o m t h e i n v esti g ati o n al sit e t h e r e q uir e d ess e nti al r e g ul at or y  d o c u m e nts 
p er I C H g ui d a n c e pri or t o v o x el ot or s hi p m e nt t o t h e sit e.

1 1. 5. I nf o r m e d C o ns e nt a n d Ass e nt

It is t h e I n v esti g at or’s r es p o nsi bilit y t o o bt ai n writt e n i nf or m e d c o ns e nt/ ass e nt fr o m t h e 
p arti ci p a nt aft er a d e q u at e e x pl a n ati o n of t h e o bj e cti v es, m et h o ds, a nti ci p at e d b e n efits, a n d 
p ot e nti al ris ks of t h e st u d y a n d b ef or e a n y st u d y pr o c e d ur es ar e c o m m e n c e d. T h e p arti ci p a nt
s h o ul d b e gi v e n a c o p y of t h e I C F i n t h eir n ati v e l a n g u a g e. T h e i nf or m e d c o ns e nt pr o c ess s h o ul d 
b e r e c or d e d i n t h e s o ur c e d o c u m e nt ati o n . T h e ori gi n al c o p y  of t h e si g n e d a n d d at e d i nf or m e d 
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c o ns e nt m ust b e r et ai n e d i n t h e i nstit uti o n’s r e c or ds, a n d is s u bj e ct t o i ns p e cti o n b y  
r e pr es e nt ati v es of t h e S p o ns or, or r e pr es e nt ati v es fr o m r e g ul at or y a g e n ci es.

P arti ci p a nt s u n abl e t o si g n t h e I C F m a y  p arti ci p at e i n t h e st u d y if a l e g al r e pr es e nt ati v e or 
wit n ess pr o vi d es t h e c o ns e nt (i n a c c or d a n c e wit h t h e pr o c e d ur es of I CH- G C P a n d l o c al 
r e g ul ati o ns) a n d t h e p arti ci p a nt c o nfir ms his/ h er i nt er est i n st u d y  p arti ci p ati o n. T h e p arti c i p a nt
will b e i nf or m e d t h at h e/s h e c a n fr e el y wit h dr a w c o ns e nt a n d st o p p arti ci p ati o n i n t h e st u d y  at 
a n y  ti m e wit h n o pr ej u di c e t o f urt h er tr e at m e nt. It is t h e p arti ci p a nt ’s r es p o nsi bilit y t o 
c o m m u ni c at e t his d e cisi o n t o t h e In v esti g at or.

P arti ci p a nt s w h o i niti all y si g n t h e Ass e nt F or m a n d s u bs e q u e ntl y l e g all y b e c o m e a n a d ult w hil e 
a cti v el y p arti ci p ati n g i n t h e st u d y ( b ef or e t h e E O S visit) s h o ul d b e r e- c o ns e nt e d usi n g t h e A d ult 
I CF s o o n aft er t h eir st at us c h a n g es.

1 1. 6. C o nfi d e nti alit y

T h e I n v esti g at or m ust e ns ur e t h at t h e p arti ci p a nt ’s pri v a c y is m ai nt ai n e d. O n t h e C R F or ot h er 
d o c u m e nts s u b mitt e d t o t h e S p o ns or, p arti ci p a nt s will b e i d e ntifi e d b y a p arti ci p a nt st u d y n u m b er 
o nl y . D o c u m e nts t h at ar e n ot s u b mitt e d t o t h e S p o ns or ( e g, si g n e d I CF ) s h o ul d b e k e pt i n a 
stri ctl y c o nfi d e nti al fil e b y t h e I n v esti g at or.

T h e I n v esti g at or s h all p er mit a ut h ori z e d r e pr es e nt ati v es of t h e S p o ns or, r e g ul at or y a g e n ci es a n d 
I RBs / E Cs t o r e vi e w t h e p orti o n of t h e p arti ci p a nt ’s m e di c al r e c or d t h at is dir e ctly r el at e d t o t h e 
st u d y. As p art of t h e r e q uir e d c o nt e nt of i nf or m e d c o ns e nt, t h e p arti ci p a nt m ust b e i nf or m e d t h at 
his/ h er r e c or ds will b e r e vi e w e d i n t his m a n n er.

1 1. 7. R e g ul at o r y, E t hi c al, a n d L e g al O bli g ati o ns

T h e st u d y  will c o m ply wit h G e n er al D at a Pr ot e cti o n R e g ul ati o n ( G D P R) 2 0 1 8 a n d a p pli c a bl e 
l o c al d at a pr ot e cti o n r e g ul ati o ns. D at a c oll e ct e d will b e ps e u d o n ymi z e d. 

T h e pr o c essi n g of t h e p ers o n al d at a of p arti ci p a nts will b e mi ni mi z e d b y  m a ki n g us e of a u ni q u e 
p arti ci p a nt st u d y  n u m b er o nl y o n st u d y d o c u m e nts a n d el e ctr o ni c d at a b as e(s).

All st u d y  d o c u m e nts will b e st or e d s e c ur ely a n d o nl y a c c essi bl e b y st u d y st aff a n d a ut h ori z e d 
p ers o n n el. T h e st u d y st aff will s af e g u ar d t h e pri v a c y of p arti ci p a nts’ p ers o n al d at a. T h e p ati e nt 
i nf or m ati o n s h e et/I CF f or t h e st ud y  will i nf or m t h e p ati e nt of t h eir ri g hts a n d pr o vi d e a p pr o pri at e 
c o nt a ct d et ails of t h e D at a Pr ot e cti o n Offi c er.

1 1. 8. T ri al D o c u m e nt ati o n a n d D at a St o r a g e

T h e I n v esti g at or m ust r et ai n a c o m pr e h e nsi v e a n d c e ntr ali z e d fili n g sys t e m of all ess e nti al tri al-
r el at ed d o c u m e nt ati o n as o utli n e d i n I C H G C P S e cti o n 8. T his I n v esti g at or Sit e Fil e m ust b e 
ass e m bl e d a n d m ai nt ai n e d i n a ti m el y  m a n n er i n or d er t o e n a bl e i ns p e cti o n b y  t h e S p o ns or a n d 
r e pr es e nt ati v es of r e g ul at or y a ut h oriti es.

T h e I n v esti g at or m ust r et ai n ess e n ti al d o c u m e nts u ntil at l e ast 2 ye ars aft er t h e l ast a p pr o v al of a 
m ar k eti n g a p pli c ati o n i n a n y  IC H r e gi o n . P arti ci p a nt fil es a n d ot h er s o ur c e d at a (i n cl u di n g c o pi es 
of pr ot o c ols, ori gi n al r e p orts of t est r es ults, i n v esti g ati o n al dr u g dis p e nsi n g l o gs, c orr es p o n d e n c e, 
r e c or ds of i nf or m e d c o ns e nt, a n d ot h er d o c u m e nts p ert ai ni n g t o t h e c o n d u ct of t h e tri al) m ust b e 
k e pt f or t h e m a xi m u m p eri o d of ti m e p er mitt e d b y t h e i nstit uti o n. D o c u m e nts s h o ul d b e st or e d i n 

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 8 6

s u c h a w a y t h at t h e y c a n b e a c c ess e d/ d at a r etri e v e d at a l at er d at e. C o nsi d er ati o n s h o ul d b e gi v e n 
t o s e c urit y a n d e n vir o n m e nt al ris ks.

N o tri al d o c u m e nt will b e d estr o y e d wit h o ut pri or writt e n a gr e e m e nt b et w e e n t h e S p o ns or a n d 
t h e In v esti g at or. S h o ul d t h e I n v esti g at or wis h t o assi g n t h e tri al r e c or ds t o a n ot h er p art y or m o v e 
t h e m t o a n ot h er l o c ati o n, writt e n a gr e e m e nt m ust b e o bt ai n e d fr o m t h e S p o ns or.

1 1. 9. St u d y R e c o r d R et e nt i o n

T h e I n v esti g at or will m ai nt ai n a d e q u at e r e c or ds, i n cl u di n g p arti ci p a nts’ m e di c al r e c or ds, 
l a b or at or y r e p orts, si g n e d c o ns e nt f or ms, dr u g a c c o u nt a bilit y r e c or ds, s af et y r e p orts, i nf or m ati o n 
r e g ar di n g p arti ci p a nts w h o dis c o nti n u e d t h e pr ot o c ol, a n d a n y ot h er p erti n e nt d at a. All st u d y 
r e c or ds m ust b e r et ai n e d f or at l e ast 2 y e ars aft er t h e l ast a p pr o v al of a m ar k eti n g a p pli c ati o n i n 
t h e U S A or a n I C H r e gi o n a n d u ntil ( 1) t h er e ar e n o p e n di n g or c o nt e m pl at e d m ar k eti n g 
a p pli c ati o ns i n t h e U S A or a n I C H r e gi o n or ( 2) at l e ast 2 ye ars h a v e el a ps e d si n c e t h e f or m al 
dis c o nti n u ati o n of cli ni c al d e v el o p m e nt of t h e i n v esti g ati o n al pr o d u ct u n d er st u d y . T h e 
I n v esti g at or/i nstit uti o n s h o ul d r et ai n p arti ci p a nt i d e ntifi ers f or at l e ast 1 5 ye ars aft er t h e 
c o m pl eti o n or dis c o nti n u ati o n of st u d y . St u d y p arti ci p a nt fil es a n d ot h er r es o ur c e d at a m ust b e 
k e pt f or t h e m a xi m u m p eri o d of ti m e p er mitt e d b y t h e h os pit al, i nstit uti o n b ut n ot l ess t h a n 
1 5 y e ars. T h es e d o c u m e nts s h o ul d b e r et ai n e d f or a l o n g er p eri o d, if r e q uir e d b y t h e a p pli c a bl e 
r e g ul at or y r e q uir e m e nts. G B T m ust b e n otifi e d s h o ul d t h e In v esti g at or/i nstit uti o n b e u n a bl e t o 
c o nti n u e wit h t h e m ai nt e n a n c e of st u d y p arti ci p a nt fil es f or t h e f ull 1 5 y e ars. All st u d y  r e c or ds 
m ust b e st or e d i n a s e c ur e a n d s af e f a cilit y .

T h e In v esti g at or m ust r et ai n pr ot o c ols, a m e n d m e nts, I R B/ E C a p pr o v als, c o pi es of t h e F or m F D A 
1 5 7 2, si g n e d a n d d at e d c o ns e nt f or ms, m e di c al r e c or ds, e C R Fs, dr u g a c c o u nt a bilit y  r e c or ds, all 
c orr es p o n d e n c e a n d a n y ot h er d o c u m e nts p ert ai ni n g t o t h e c o n d u ct of t h e s t u d y.

If t h e Pri n ci p al I n v esti g at or m o v es, wit h dr a ws fr o m a n i n v esti g ati o n or r etir es, t h e r es p o nsi bilit y 
f or m ai nt ai ni n g t h e r e c or ds m a y b e tr a nsf err e d t o a n ot h er p ers o n w h o will a c c e pt r es p o nsi bilit y.
N oti c e of tr a nsf er m ust b e m a d e t o a n d a gr e e d b y t h e S p o ns or. T h e I n v esti g at or m ust n otif y  t h e 
S p o ns or i m m e di at el y  i n t h e e v e nt of a c ci d e nt al l oss or d estr u cti o n of a ny pr ot o c ol r e c or ds.

1 1. 1 0. Dis cl os u r e of I nf o r m ati o n

I nf or m ati o n c o n c er ni n g t h e st u d y, p at e nt a p pli c ati o ns, pr o c ess es, s ci e ntifi c d at a or ot h er p erti n e nt 
i nf or m ati o n is c o nfi d e nti al a n d r e m ai ns t h e pr o p ert y of t h e S p o ns or. T h e I n v esti g at or m a y  us e 
t his i nf or m ati o n f or t h e p ur p os es of t h e st u dy o nl y.

It is u n d erst o o d b y t h e I nv esti g at or t h at t h e S p o ns or will us e i nf or m ati o n d e v el o p e d i n t his 
cli ni c al s t u d y i n c o n n e cti o n wit h t h e d e v el o p m e nt of v o x el ot or a n d, t h er ef or e, m a y  dis cl os e it as 
r e q uir e d t o ot h er cli ni c al i n v esti g at ors a n d t o r e g ul at or y a g e n ci es. I n or d er t o all o w t h e us e of t h e 
i nf or m ati o n d eri v e d fr o m t his cli ni c al st u d y, t h e I n v esti g at or u n derst a n ds t h at h e/s h e h as a n 
o bli g ati o n t o pr o vi d e c o m pl et e t est r es ults a n d all d at a d e v el o p e d d uri n g t his st u d y  t o t h e 
S p o ns or.

V er b al or writt e n dis c ussi o n of r es ults pri or t o st u d y  c o m pl eti o n a n d f ull r e p orti n g s h o ul d o nl y 
b e u n d ert a k e n wit h writt e n c o n s e nt fr o m t h e S p o ns or.
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1 1. 1 1. P u bli c ati o n

It is i nt e n d e d t o p u blis h t h e r es ults of t h e st u d y as a w h ol e o n c e all p arti ci p a nt s h a v e c o m pl et e d 
t h e st u d y, t h e cli ni c al d at a b as e h as b e e n l o c k e d, a n d t h e st u d y h as b e e n a n al yz e d .

T h e I n v esti g at or or t h e S p o ns or m a y  n ot s u b mit f or p u bli c ati o n or pr es e nt t h e r es ults of t his 
st u d y wit h o ut all o wi n g e a c h of t h e ot h er p arti es 3 0 d a ys i n w hi c h t o r e vi e w a n d c o m m e nt o n t h e 
pr e -p u bli c ati o n m a n us cri pt.

T h e In v esti g at or m a y  n ot s u b mit t h e r es ults of t h e st u d y f or p u bli c ati o n wit h out t h e pri or c o ns e nt 
of t h e S p o ns or.
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1 2. A D MI NI S T R A TI V E O B LI G A TI O N S

1 2. 1. S o u r c e D at a

Ori gi n al d o c u m e nts, d at a, r e c or ds ( e g, cli ni c r e c or ds, l a b or at or y  n ot es, m e m or a n d a, p arti ci p a nt
di ari es or e v al u ati o n c h e c klists, p h ar m a c y  dis p e nsi n g r e c or ds, r e c or d e d d at a fr o m a ut o m at e d 
i nstr u m e nts, c o pi es or tr a ns cri pti o ns c ertifi e d aft er v erifi c ati o n as b ei n g a c c ur at e a n d c o m pl et e, , 
X- r a ys, p arti ci p a nt fil es, a n d r e c or ds k e pt at t h e p h ar m a c y, at t h e l a b or at ori es, a n d at 
m e di c o -t e c h ni c al d e p art m e nts i n v ol v e d i n t h e cli ni c al tri al) a n d all r el e v a nt s e cti o ns of t h e 
p arti ci p a nt ’s m e di c al r e c or ds a n d all ot h er d at a c oll e cti o n m a d e s p e cifi c t o t his tri al c o nstit ut e 
s o ur c e d o c u m e nts.

T h e c o m pl et e d C R F is n ot a s o ur c e d o c u m e nt. T h e I n v esti g at or/i nstit uti o n will p er mit 
tri al-r el at e d m o nit ori n g, a u dits, I R B / E C r e vi e w a n d r e g ul at or y i ns p e cti o n b y pr o vi di n g dir e ct 
a c c ess t o s o ur c e d o c u m e nts.

1 2. 2. D at a C oll e cti o n

T h e I n v esti g at or will b e r es p o nsi bl e f or m ai nt ai ni n g a c c ur at e a n d a d e q u at e c as e r e c or ds (s o ur c e 
d o c u m e nts) fr o m w hi c h d at a will b e tr a ns cri b e d ( or if E D C , s o ur c e d at a, tr a nsf err e d) t o C R Fs 
d esi g n e d t o r e c or d d at a p erti n e nt t o t his st u d y . All r el e v a nt o bs er v ati o ns a n d d at a r el at e d t o t h e 
st u d y will b e r e c or d e d. T his will i n cl u d e m e di c al a n d m e di c ati o n hist or y , p h ysi c al e x a mi n ati o ns, 
a c h e c klist of i n cl usi o n a n d e x cl usi o n crit eri a, I MP a d mi nistr ati o n, a r e c or d of s a m pl e c oll e cti o n, 
cli ni c al ass ess m e nts, A Es a n d fi n al e v al u ati o n. T h e cli ni c al sit e Cli ni c al R es e ar c h Ass o ci at e 
( C R A) will r e vi e w all C R Fs a n d c o m p ar e d at a t o t h at c o nt ai n e d i n cli ni c n ot es a n d p arti ci p a nt s’ 
s o ur c e d o c u m e nts/ m e di c al r e c or ds.

D at a c oll e ct e d r e g ar di n g e a c h p arti ci p a nt will b e e nt er e d i nt o t h e C R F i n a ti m el y  m a n n er 
( g e n er all y wit hi n 5 b usi n ess d a ys of d at a c a pt ur e). T h e In v esti g at or will b e r es p o nsi bl e f or t h e 
ti m eli n ess, c o m pl et e n ess, a n d a c c ur a c y of t h e d o c u m e nt ati o n e nt er e d i nt o t h e C R Fs.

1 2. 3. M o nit o ri n g

It is u n d erst o o d t h at m o nit ors, a n d a n y a ut h ori z e d p ers o n n el c o ntr a ct e d t o S p o ns or m a y c o nt a ct 
a n d visit t h e I n v esti g at or, a n d t h at t h e y  will b e all o w e d t o i ns p e ct t he v ari o us r e c or ds of t h e tri al 
o n r e q u est ( ori gi n al s o ur c e r e c or ds a n d ot h er p erti n e nt tri al d at a), pr o vi d e d t h at p arti ci p a nt
c o nfi d e nti alit y  is m ai nt ai n e d, a n d t h at t h e i ns p e cti o n is c o n d u ct e d i n a c c or d a n c e wit h l o c al 
r e g ul ati o ns.

It is t h e m o nit or’s r es po nsi bilit y  t o i ns p e ct t h e C R Fs at r e g ul ar i nt er v als t hr o u g h o ut t h e tri al t o 
v erif y  a d h er e n c e t o t h e pr ot o c ol, t h e c o m pl et e n ess, a c c ur a c y a n d c o nsist e n c y of t h e d at a, a n d 
a d h er e n c e t o G C P r e g ul ati o ns a n d g ui d eli n es.

T h e I n v esti g at or a gr e es t o c o -o p er at e wi t h t h e m o nit or t o e ns ur e t h at a n y pr o bl e ms d et e ct e d 
d uri n g t h e c o urs e of t h es e m o nit ori n g visits ar e r es ol v e d.

1 2. 4. Q u alit y C o nt r ol , Q u alit y Ass u r a n c e a n d R e g ul at o r y I ns p e cti o ns

Q u alit y  C o ntr ol will b e p erf or m e d a c c or di n g t o S p o ns or a n d C R O i nt er n al pr o c e d ur es. A Q u alit y  
Ass ur a n c e r e pr es e nt ati v e of t h e S p o ns or a n d/ or C R O m a y  a u dit t h e st u d y. In a d diti o n, t h e 
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i n v esti g ati v e sit e m a y b e i ns p e ct e d b y a r e pr es e nt ati v e of a r e g ul at or y a ut h orit y. T h e In v esti g at or 
c o m mits t o m a ki n g a ll n e c ess ar y d at a/ d o c u m e nts a n d k e y pers o n n el a v ail a bl e t o s u p p ort t h e 
i ns p e cti o n or a u dit.

0
9
0
1
7
7
e
1
9
e
5
8
1c

f
9\

A
p
pr

ov
e
d\

A
p
pr

ov
e
d 

O
n:
 
2
0-

A
pr

-
2
0
2
1 

1
8:

3
2 

(
G

M
T)



Gl o b al Bl o o d T h er a p e uti cs , I n c.
P r ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L 9 0

1 3. S T U D Y R E P O R T

A cli ni c al st u d y  r e p ort, c o m pli a nt wit h t h e r e q uir e m e nts of IC H E 3, will b e pr e p ar e d b y  t h e 
S p o ns or or d esi g n e e .
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3 5. V er d u z c o L A, N at h a n D G. Si c kl e c ell dis e as e a n d str o k e. Bl o o d. 2 0 0 9; 1 1 4: 5 1 1 7.

3 6. Vi c h i ns k y E, H o p p e C C, At a g a KI, W ar e R E, N d u b a V, El -B es hl a w y  A. et al. A p h as e 3 
r a n d o mi z e d tri al of v o x el ot or i n si c kl e c ell dis e as e. N E n gl J M e d. 2 0 1 9; 3 8 1: 5 0 9 - 5 1 9.

3 7. W a hl S , Q uir ol o K C. C urr e nt iss u es i n bl o o d tr a nsf usi o n f or si c kl e c ell dis e as e. 
C urr O pi n P e di atr. 2 0 0 9; 2 1( 1): 1 5 – 2 1 .

3 8. W ar e R E, D a vis B R, S c h ult z W H, Br o w n C, A y g u n B, S ar n ai k S A, et al. T C D wit h 
tr a nsf usi o ns c h a n gi n g t o h ydr o x y u r e a ( T Wi T C H): h ydr o x y u r e a t h er a py as a n alt er n ati v e 
t o tr a nsf usi o ns f or pri m ar y str o k e pr e v e nti o n i n c hil dr e n wit h si c kl e c ell a n e mi a. Bl o o d. 
2 0 1 5; 1 2 6: 3.
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A P P E N DI X 1. P A R T A S C H E D U L E O F A S S E S S M E N T S

P r o c e d u r e

S c r e e ni n g
( U p t o 2 8 D a ys 
B ef o r e D osi n g) D a y 1 h

F oll o w -u p P e ri o d E a rl y
T e r mi n ati o n/
Wit h d r a w alD a y 2 D a y 3 D a y 5  D a y 8

D a y 1 5
(± 1 D a y )

Ass e nt (if a p pr o pri at e ) & I nf or m e d C o ns e nt X

R e vi e w I n cl usi o n/ E x cl usi o n Crit eri a X X

M e di c ati o n & M e di c al Hist or y X X

H ei g ht a X

B o d y W ei g ht X X X X

Vit al Si g ns b X X X X X X

E C G c X X X X

P h ysi c al E x a mi n ati o n d X X X X

S er u m Pr e g n a n c y T est e X

Uri n e Pr e g n a n c y T est e X X X

H e m at ol o g y, S er u m C h e mistr y , Li v er
F u n cti o n , Uri n al ysisf

X X X X X

C o a g ul ati o n P a n el X

V o x el ot or Dr u g D osi n g X

P K S a m pli n g ( Pl as m a & W h ol e Bl o o d) g X X X  X  X X X

C o n c o mit a nt M e di c ati o ns X X X X  X  X X X

A d v ers e E v e nts X X X X  X  X X X

T ast e & P al at a bilit y Q u esti o n n air e
( onl y 6 – 1 1 y e ars o l d)

X

A b br e vi ati o ns: E C G , el e ctr o c ar di o gr a m; P K , p h ar m a c o ki n eti cs .

a H ei g ht will b e r e c or d e d at S cr e e ni n g o nl y.
b Vit al si g ns ( p uls e r at e ( PR) , bl o o d pr ess ur e [ B P], r es pir at or y r at e a n d b o d y t e m p er at ur e) will b e m e as ur e d o n D a y 1 pr e d os e a n d at 8 a n d 2 4 h o urs p ost d os e ( D a y 2). P R a n d B P 

will b e m e as ur e d aft er a p arti ci p a nt h as r est e d f or at l e ast 5 mi n ut es i n t h e s e at e d or s u pi n e p ositi o n.
c E C Gs ( 1 2 -l e a d) will b e r e c or d e d aft er a p arti ci p a nt h as r est e d f or at l e ast 1 0 mi n ut es i n t h e s u pi n e p ositi o n. E C Gs will b e c oll e ct e d i n tri pli c at e wit hi n a 5- mi n ut e ti m efr a m e.

Tri pli c at e E C Gs will b e c oll e ct e d o n D a y 1 b ot h pr e - a n d p ost d os e . If t h e S cr e e ni n g tri pli c at e E C Gs ar e c oll e ct e d l ess t h a n 2 4 h o urs b ef or e st u d y dr u g d osi n g, t h e tri pli c at e E C Gs 
pri or t o d osi n g m a y b e o mitt e d. T h e E C G o n D a y 1 p ost d os e m a y b e c oll e ct e d b et w e e n 1. 5 a n d 2. 5 h o urs r el ati v e t o v o x el ot or a d mi nist r ati o n.

d P h ysi c al e x a mi n ati o ns aft er t h e S cr e e ni n g P eri o d m a y b e a b br e vi at e d, f o c usi n g o n a b n or m aliti es i d e ntifi e d o n t h e S cr e e ni n g e x a mi n ati o n a n d as r el at e d t o a d v ers e e v e nts
e Pr e g n a n c y t ests will b e p erf or m e d o n f e m al e p arti ci p a nts w h o ar e of c hil d- b e ari n g p ot e nti al .
f All l a bs t o b e d o n e vi a l o c al l a b or at ori es e x c e pt P K dr a ws .
g Bl o o d s a m pl es f or pl as m a a n d w h ol e bl o o d P K a n al ysis of v o x el ot or will b e c oll e ct e d as o utli n e d i n A p p e n di x 2 .
h L a b or at or y ass ess m e nts, vit al si g ns a n d p h ysi c al e x a mi n ati o ns c o n d u ct e d o n D a y 1 pr e d os e m a y b e c o n d u ct e d o n D a y - 1.
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A P P E N DI X 2. D E T AI L O F P A R T A B L O O D P K C O L L E C TI O N S

P r o c e d u r e

S a m pli n g Ti m e P oi nts ( H o u r s) R el ati v e t o D a y 1
E a rl y

T e r mi n ati o n/
Wit h d r a w alP r e d os e a 2 b 8 c

2 4 d

( D a y 2)
4 8 e

( D a y 3)
9 6 e

( D a y 5)
1 6 8 e

( D a y 8)  D a y 1 5f

P K S a m pli n g
( pl as m a & w h ol e b l o o d)

X  X  X  X  X  X X X X

N ot e: F or pr o c e d ur es s c h e d ul e d t o b e p erf or m e d at c o m m o n ti m es, pri orit y is t o b e gi v e n t o c oll e cti o n of t h e P K s a m pl es at t h e d esi g n at e d ti m e.

a C a n b e c oll e ct e d u p t o a n h o ur pri or t o d osi n g .
b C a n b e c oll e ct e d wit hi n ± 1 5 mi n ut es of ti m e p oi nt .
c C a n b e c oll e ct e d wit hi n ± 3 0 mi n ut es of ti m e p oi nt .
d C a n b e c oll e ct e d wit hi n ± 6 0 mi n ut es of ti m e p oi nt.
e C a n b e c oll e ct e d wit hi n ± 2 h o urs of ti m e p oi nt .
f C a n b e c oll e ct e d wit hi n ± 1 d a y of ti m e p oi nt .
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A P P E N DI X 3. P A R T B S C H E D U L E O F A S S E S S M E N T S

P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys
B ef o r e
D osi n g)

T r e at m e nt P e ri o d F oll o w -U p

E a rl y
T e r mi n ati o n /
Wit h d r a w alD a y 1 i D a y 2  D a y 8

W e e k 2
( D a y 1 4 )

W e e k 4
( D a y 2 8)

W e e k 8
(D a y 5 6)

W e e k 1 2 
( D a y 8 4)

W e e k 1 6
(D a y 1 1 2)

& W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

E O S
(l ast d os e +
4 W e e ks)

( ± 2 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 2 d a ys)

Ass e nt (if a p pr o pri at e )
& I nf or m e d C o ns e nt

X

R e vi e w I n cl u si o n/
E x cl usi o n Crit eri a

X  X

e P R O S cr e e ni n g
(P art B o nl y)

X

M e di c ati o n &
M e di c al Hist or y

X  X

H ei g ht a X

B o d y W ei g ht X  X X  X  X  X  X  X X

Vit al Si g ns b X  X  X  X  X  X  X  X  X  X  X X

E C G c X  X X  X  X  X  X  X X

P h ysi c al E x a mi n ati o n X  X X  X  X  X  X  X X

S er u m Pr e g n a n c y T est d X

Uri n e Pr e g n a n c y T est d X X  X  X  X  X  X  X X

H e m o gl o bi n 
El e ctr o p h or esis

X

H e m at ol o g y, S er u m
C h e mistr y, Li v er
F u n cti o n, Uri n al ysis e

X f X X  X  X  X  X  X  X  X
X

S er u m Er yt hr o p oi eti n X X X X  X X

C o a g ul ati o n P a n el X

V o x el ot or Dr u g D osi n g
( dail y fr o m D a y 1 t o
W e e k 2 4) h

X  X  X  X  X  X  X  X  X

P K S a m pli n g ( pl as m a
& w h ol e b l o o d)g

X  X X  X  X  X  X  X  X
X

Tr a ns cr a ni al D o p pl er X  X X X  X X
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P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys
B ef o r e
D osi n g)

T r e at m e nt P e ri o d F oll o w -U p

E a rl y
T e r mi n ati o n/
Wit h d r a w alD a y 1 i D a y 2  D a y 8

W e e k 2
( D a y 1 4 )

W e e k 4
( D a y 2 8)

W e e k 8 
(D a y 5 6)

W e e k 1 2 
( D a y 8 4)

W e e k 1 6
(D a y 1 1 2)

& W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

E O S
(L ast D os e +

4 W e e ks)

( ± 2 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 3 d a ys) ( ± 2 d a ys)

Dis p e nsi n g of S t u d y
D r u g f or H o m e U s e

X X  X  X  X

C o n c o mit a nt
M e di c ati o ns

X  X  X  X  X  X  X  X  X  X  X X

A d v ers e E v e nts X  X  X  X  X  X  X  X  X  X  X X

e P R O S C D S M e as ur e X  X  X  X  X  X  X  X  X  X  X

e Di ar y X  X  X  X  X  X  X  X  X

A b br e vi ati o ns: E C G , el e ctr o c ar di o gr a m; P K , p h ar m a c o ki n eti c ; E O S, e n d of st u d y; e P R O , el e ctr o ni c p ati e nt r e p ort e d o ut c o m es; S C D S , si c kl e c ell dis e as e s e v erit y.
a H ei g ht will b e r e c or d e d at S cr e e ni n g o nl y.
b Vit al si g ns ( p uls e r at e ( PR) , bl o o d pr ess ur e [ B P], r es pir at or y r at e a n d b o d y t e m p er at ur e) will b e m e as ur e d o n D a y 1 pr e d os e a n d at 8 a n d 2 4 h o urs p ost d os e ( D a y 2). P R a n d 

B P will b e m e as ur e d aft er a p arti ci p a nt h as r est e d f or at l e ast 5 mi n ut es i n t h e s e at e d or s u pi n e p ositi o n.
c E C Gs ( 1 2 -l e a d) will b e r e c or d e d aft er a p arti ci p a nt h as r est e d f or at l e ast 1 0 mi n ut es i n t h e s u pi n e p ositi o n. E C Gs will b e c oll e ct e d i n tri pli c at e wit hi n a 5 -mi n ut e ti m efr a m e.

Tri pli c at e E C Gs will b e c oll e ct e d o n D a y 1 b ot h pr e - a n d p ost d os e . If t h e S cr e e ni n g tri pli c at e E C Gs ar e c oll e ct e d l ess t h a n 2 4 h o urs b ef or e st u d y dr u g d osi n g, t h e tri pli c at e 
E C Gs pri or t o d osi n g m a y b e o m itt e d. T h e E C G o n D a y 1 p ost d os e m a y b e c oll e ct e d b et w e e n 1. 5 a n d 2. 5 h o urs r el ati v e t o v o x el ot or a d mi nistr ati o n.

d Pr e g n a n c y t ests will b e p erf or m e d o n f e m al e p arti ci p a nts w h o ar e of c hil d -b e ari n g p ot e nti al .
e All l a bs t o b e d o n e vi a l o c al l a b or at ori es e x c e pt P K dr a ws .
f Ir o n st u di es at S cr e e ni n g o nl y: F erriti n, tr a nsf erri n , t ot al ir o n bi n di n g c a p a cit y (TI B C) a n d s er u m ir o n.
g Bl o o d s a m pl es f or pl as m a (if a p pli c a bl e) a n d w h ol e bl o o d P K a n al ysis of v o x el ot or will b e c oll e ct e d as o utli n e d i n A p p e n di x 4 .
h St u d y dr u g a d mi nistr ati o n o n st u d y visit d a ys is t o b e p ost p o n e d i n or d er t o e n a bl e a d mi nistr ati o n i n t h e cli ni c al s etti n g.
i L a b or at or y ass ess m e nts, vit al si g ns, p h ysi c al e x a mi n ati o ns a n d T r a ns cr a ni al D o p pl er c o n d u ct e d o n D a y 1 pr e d os e m a y b e c o n d u ct e d o n D a y - 1.
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A P P E N DI X 4. D E T AI L O F P A R T B B L O O D P K C O L L E C TI O N S

P r o c e d u r e

S a m pli n g Ti m e P oi nts
( Ho u rs) R el ati v e t o D a y 1

W e e k 2
( D a y 1 4)f

S a m pli n g Ti m e
P oi nts ( Ho u rs)

R el ati v e t o
W e e k 4 ( D a y 2 8) 

W e e k 8
( D a y 5 6)

W e e k 1 2 
( D a y 8 4)

W e e k 1 6
( D a y 1 1 2)

W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8) F oll o w -U p

E a rl y
T e r mi n ati o n/
Wit h d r a w al

P r e -
d os e a 2 c 8 d

2 4 e

P r e
d os e b

1 – 4
P ost -
d os e

6 – 8
P ost -
d os e

P r e - o r
P ost -
D os e

P r e - o r
P ost -
D os e

P r e - o r
P ost -
D os e

P r e - o r
P ost -
D os e

P r e - o r
P ost -
D os e

E O S
( Last D os e
+ 4 W e e ks)( D a y 2)

P K 
S a m pli n g 
( pl as m a &
w h ol e 
b l o o d)

X  X  X  X  X  X  X  X  X  X  X  X  X  X X

a C a n b e c oll e ct e d u p t o a n h o ur pri or t o d osi n g .
a C a n b e c oll e ct e d wit hi n 3 0 mi n ut es pri or t o d osi n g .
b C a n b e c oll e ct e d wit hi n ± 1 5 mi n ut es of ti m e p oi nt .
c C a n b e c oll e ct e d wit hi n ± 3 0 mi n ut es of ti m e p oi nt .
d C a n b e c oll e ct e d wit hi n ± 6 0 mi n ut es of ti m e p oi nt .
e C a n b e c oll e ct e d pr e or p ost d os e, wit hi n ± 2 h o urs of t h e d os e .
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A P P E N DI X 5. P A R T C S C H E D U L E O F A S S E S S M E N T S

P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys
B ef o r e
D osi n g) D a y 1 a

T r e at m e nt P e ri o d F oll o w -U p

F o r m ul ati o n 
T r a nsiti o n 

Visit b

E a rl y
T e r mi n ati o n/
Wit h d r a w al

W e e k 2 
( D a y 1 4)

W e e k 4
( D a y 2 8)

W e e k 8 
( D a y 5 6)

W e e k 1 2 
( D a y 8 4)

W e e k 1 6
( D a y 1 1 2) &

W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

W e e k 3 6
( D a y 2 5 2)

W e e k 4 8
( D a y 3 3 6)

E O S
(l ast d os e +
4 W e e ks)

( ± 2 d a ys) ( ± 3 d a ys) ( ± 5 d a ys) ( ± 2 d a ys)

Ass e nt (if a p pr o pri at e) &
I nf or m e d C o ns e nt

X X b

R e vi e w I n cl usi o n/
E x cl usi o n Crit eri a

X  X

M e di c ati o n &
M e di c al Hist or y

X  X

H ei g ht c X

B o d y W ei g ht X  X X  X  X  X  X  X  X  X X X

Vit al Si g ns X  X  X  X  X  X  X  X  X  X  X X

E C G d X X X X X  X X

P h y si c al E x a mi n ati o n X  X X  X  X  X  X  X  X  X X X

S er u m Pr e g n a n c y T est e X

Uri n e Pr e g n a n c y T est e X  X  X  X  X  X  X  X  X  X X

H e m o gl o bi n 
El e ctr o p h or esis

X

H e m at ol o g y, S er u m
C h e mistr y, Li v er F u n cti o n,
Uri n al ysis f

X g X  X  X  X  X  X  X  X  X  X X

S er u m E r yt hr o p oi eti n X X  X

P K S a m pli n g
( pl as m a & w h ol e b l o o d)h

X X  X  X  X  X  X  X X

V o x el ot or Dr u g
D osi n g i n Cli ni c i

X X  X  X  X  X  X  X X

Tr a ns cr a ni al D o p pl er
( wit h o ut s e d ati o n)

X X X X

P ost d os e T ast e a n d 
P al at a bilit y Q u esti o n n air e j

X X X
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P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys B ef o r e
D osi n g)

T r e at m e nt P e ri o d F oll o w -U p

F o r m ul ati o n 
T r a nsiti o n

Vi sit b

E a rl y
T e r mi n ati o n/
Wit h d r a w alD a y 1 a

W e e k 2
( D a y 1 4 )

W e e k 4
( D a y 2 8)

W e e k 8 
(D a y 5 6)

W e e k 1 2 
( D a y 8 4)

W e e k 1 6
(D a y 1 1 2)

& W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

W e e k 3 6
( D a y 2 5 2)

W e e k 4 8
( D a y 3 3 6 )

E O S
(l ast d os e +
4 W e e ks)

( ± 2 d a ys) ( ± 3 d a ys) ( ± 5 d a ys) ( ± 2 d a ys)

Dis p e nsi n g of St u d y Dr u g
f or H o m e Us e

X X  X  X  X  X  X X

C o n c o mit a nt M e di c ati o ns X  X  X  X  X  X  X  X  X  X  X X X

A d v ers e E v e nts X  X  X  X  X  X  X  X  X  X  X X X

A b br e vi ati o ns: E C G , el e ctr o c ar di o gr a m; P K , p h ar m a c o ki n eti c; E O S , e n d of st u d y; e P R O , el e ctr o ni c p ati e nt r e p ort e d o ut c o m es; S C D S , si c kl e c ell dis e as e s e v erit y.

a L a b or at or y ass ess m e nts, vit al si g ns, a n d p h ysi c al e x a mi n ati o ns c o n d u ct e d o n D a y 1 pr e d os e m a y b e c o n d u ct e d o n D a y -1.
b T h e F or m ul ati o n Tr a nsiti o n V isit s h o ul d o c c ur f or all p arti ci p a nts wit hi n 3 0 d a ys of p o w d er f or or al s us p e nsi o n a v ail a bilit y. A si g n e d a n d d at e d u p d at e d i nf or m e d p ar e nt al/ g u ar di a n 

c o ns e nt a n d p arti ci p a nt ass e nt m ust b e o bt ai n e d at t h e F or m ul ati o n Tr a nsiti o n Visit if t h e p arti ci p a nt h as n ot si g n e d t h e u p d at e d I C F f or t h e tr a nsiti o n visit. D u e t o t h e C O VI D - 1 9 
i m p a ct o n cli ni c al sites , t h e tr a nsit o n visit m a y o c c ur at a s c h e d ul e d st u d y visit. A t el e p h o n e F oll o w -U p Visit s h o ul d b e c o n d u ct e d 1 t o 2 w e e ks aft er t his visit t o ass ess t ol er a bilit y of t h e 
n e w st u d y dr u g f or m ul ati o n.

c H ei g ht will b e r e c or d e d at S cr e e ni n g o nl y.
d E C Gs ( 1 2 -l e a d) will b e r e c or d e d aft er a p arti ci p a nt h as r est e d f or at l e ast 1 0 mi n ut es i n t h e s u pi n e p ositi o n , as a g e a p pr o pri at e. E C Gs will b e c oll e ct e d i n tri pli c at e wit hi n a 5- mi n ut e 

ti m efr a m e. 
e Pr e g n a n c y t ests will b e p erf or m e d f or f e m al e p arti ci p a nts w h o ar e of c hi l d- b e ari n g p ot e nti al.
f All cli ni c al l a bor at or y t ests will b e p erf or m e d at t h e l o c al l a b or at ori es e x c e pt f or a n al ysis of P K s a m pl es . 
g Ir o n st u di es will b e p erf or m e d at S cr e e ni n g o nl y: f erriti n, tr a nsf erri n, t ot al ir o n bi n di n g c a p a cit y ( TI B C), a n d s er u m ir o n.
h Bl o o d s a m pl es f or pl as m a a n d w h ol e bl o o d P K a n al ysis of v o x el ot or will b e c oll e ct e d as o utli n e d i n A p p e n di x 6 .
i St u d y dr u g a d mi nistr ati o n o n st u d y visit d a ys will b e p ost p o n e d i n or d er t o e n a bl e a d mi nistr ati o n i n t h e cli ni c.
j T h e P ost d os e T ast e a n d P al at a bilit y Q u esti o n n air e will b e a d mi nist er e d f or b o t h st u d y dr u g f or m ul ati o ns aft er i n -cli ni c d osi n g . F or t h e dis p ersi bl e t a bl ets, it will b e a d mi nist er e d t o t h e 

c ar e gi v er/l e g al g u ar di a n a n d/ or c hil dr e n ( ≥ 6 y e ars ol d) at W e e k 2 a n d W e e k 1 2 ( or a n y ti m e aft er 3 m o nt hs of st u d y dr u g tr e at m e nt). F or t h e p o w d er f or or al s us p e nsi o n f or m ul ati o n, it will b e 
a d mi nist er e d t o t h e c ar e gi v er/l e g al g u ar di a n a n d/ or c hil dr e n ( all a g es) at t h e F or m ul ati o n Tr a nsiti o n V isit a n d at t h e n e xt s c h e d ul e d st u d y visit.
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Gl o b al Bl o o d T h er a p e uti cs , I n c.
Pr ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L P a g e 1 0 1

A P P E N DI X 6. P A R T C P H A R M A C O KI N E TI C S A M P LI N G S C H E D U L E

P r o c e d u r e D a y 1

W e e k 4  W e e k 8 W e e k 1 2  W e e k 1 6  W e e k 2 0  W e e k 2 4 W e e k 3 6  W e e k 4 8

E a rl y
T e r mi n ati o n/
Wit h d r a w al

D a y 2 8
± 3 d a ys

D a y 5 6
± 3 d a ys

D a y 8 4
± 3 d a ys

D a y 1 1 2
± 5 d a ys 

D a y 1 4 0
± 5 d a ys 

D a y 1 6 8
± 5 d a ys

D a y 2 5 2
± 5 d a ys

D a y 3 3 6
± 5 d a ys

P K S a m pli n g
( Pl as m a
a n d W h ol e
Bl o o d)

1 5 m i n t o 2 h
p ost d os e P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a

X X X X X X X X X X

a C a n b e c oll e ct e d u p t o a n h o ur pri or t o d osi n g .
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Gl o b al Bl o o d T h er a p e uti cs , I n c.
Pr ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L P a g e 1 0 2

A P P E N DI X 7. P A R T D S C H E D U L E O F A S S E S S M E N T S

P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys
B ef o r e
D osi n g)

T r e at m e nt P e ri o d F oll o w - U p

E a rl y
T e r mi n ati o n/
Wit h d r a w alD a y 1 a

W e e k 2
( D a y 1 4)

W e e k 4
( D a y 2 8)

W e e k 8
( D a y 5 6)

W e e k 1 2
( D a y 8 4)

W e e k 1 6
( D a y 1 1 2) 

a n d
W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

W e e k 3 6
( D a y 2 5 2)

W e e k 4 8
( D a y 3 3 6)

E O S
(L ast D os e
+ 2 8 d a ys)

( ± 3 d a ys) ( ± 5 d a ys) ( + 7 d a ys)

Ass e nt ( If A ppr o pri at e) 
a n d I nf or m e d C o ns e nt

X

R e vi e w I n cl usi o n/
E x cl usi o n Crit eri a

X  X

M e di c al Hist or y X

H ei g ht X X  X  X  X  X  X  X  X X

B o d y W ei g ht X  X X  X  X  X  X  X  X  X X

H e a d Cir c u mf er e n c e X X X  X  X X

Vit al Si g ns X  X  X  X  X  X  X  X  X  X  X X

E C G b X

P h ysi c al E x a mi n ati o n X  X  X  X  X  X  X  X  X  X  X X

H b El e ctr o p h or esis X

H e m at ol o g y, S er u m 
C h e mistr y, Li v er 
F u n cti o n c

X  X  X  X  X  X  X  X  X  X  X X

Hist ori c al H b G e n ot y p e X

S er u m Er yt hr o p oi eti n X X X  X X

P K S a m pli n g
( Pl as m a a n d W h ol e 
B l o o d)d

S e e A p p e n di x 8

V o x el ot or Dr u g D osi n g
i n Cli ni ce

X  X  X  X  X  X  X  X  X
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Gl o b al Bl o o d T h er a p e uti cs , I n c.
Pr ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L P a g e 1 0 3

P r o c e d u r e

S c r e e ni n g
( U p t o 3 5

D a ys
B ef o r e
D osi n g)

T r e at m e nt P e ri o d F oll o w - U p

E a rl y
T e r mi n ati o n/
Wit h d r a w alD a y 1 a

W e e k 2
( D a y 1 4)

W e e k 4
( D a y 2 8)

W e e k 8
( D a y 5 6)

W e e k 1 2
( D a y 8 4)

W e e k 1 6
( D a y 1 1 2) 

a n d
W e e k 2 0
( D a y 1 4 0)

W e e k 2 4
( D a y 1 6 8)

W e e k 3 6
( D a y 2 5 2)

W e e k 4 8
( D a y 3 3 6)

E O S
(L ast D os e
+ 2 8 d a ys)

( ± 3 d a ys) ( ± 5 d a ys) ( + 7 d a ys)

P ost d os e T ast e a n d 
P al at a bilit y Q u esti o n n air e

X  X X f

St u d y Dr u g Dis p e nsi n g X X X  X

C o n c o mit a nt M e di c ati o ns X  X  X  X  X  X  X  X  X  X  X X

A d v ers e E v e nts X  X  X  X  X  X  X  X  X  X  X X

A b br e vi ati o ns: E C G , el e ctr o c ar di o gr a m; H b , h e m o gl o bi n; P K , p h ar m a c o ki n eti c.

a L a b or at or y ass ess m e nts, vit al si g ns, a n d p h ysi c al e x a mi n ati o ns c o n d u ct e d o n D a y 1 pr e d os e m a y b e c o n d u ct e d o n D a y -1.
b E C Gs ( 1 2-l e a d) will b e r e c or d e d aft er a p arti ci p a nt h as r est e d f or at l e ast 1 0 mi n ut es i n t h e s u pi n e p ositi o n, as a g e a p pr o pri at e. E C Gs will b e c oll e ct e d i n tri pli c at e wit hi n a 

5- mi n ut e ti m efr a m e. 
c All cli ni c al l a b or at or y t ests will b e p erf or m e d at t h e l o c al l a b or at ori es e x c e pt f or a n al ysis of P K s a m pl es . 
d Bl o o d s a m pl es f or pl as m a a n d w h ol e bl o o d P K a n al ysis of v o x el ot or will b e c oll e ct e d as o utli n e d i n A p p e n di x 8 .
e St u d y dr u g a d mi nistr ati o n o n st u d y visit d a ys will b e p ost p o n e d i n or d er t o e n a bl e a d mi nistr ati o n i n t h e cli ni c.
f M a y b e p erf or m e d a n y ti m e aft er 3 m o nt hs of tr e at m e nt.
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Gl o b al Bl o o d T h er a p e uti cs , I n c.
Pr ot o c ol A m e n d m e nt 7 Pr ot o c ol G B T 4 4 0 -0 0 7

C O N FI D E N TI A L P a g e 1 0 4

A P P E N DI X 8. P A R T D P H A R M A C O KI N E TI C S A M P LI N G S C H E D U L E

P r o c e d u r e

D a y 1

W e e k 2  W e e k 8 W e e k 1 2  W e e k 1 6  W e e k 2 4  W e e k 3 6  W e e k 4 8

E a rl y
T e r mi n ati o n/
Wit h d r a w al

D a y 1 4
± 3 d a ys

D a y 5 6 
± 3 d a ys

D a y 8 4
± 5 d a ys

D a y 1 1 2
± 5 d a ys

D a y 1 6 8
± 5 d a ys

D a y 2 5 2
± 5 d a ys

D a y 3 3 6
± 5 d a ysS a m pl e 1

P K S a m pl e ( Pl as m a &
W h ol e Bl o o d)

1 5 m i n t o
2 h p ost d os e P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a P r e d os e a

X X  X  X X X  X  X X

A b br e vi ati o n: P K , p h ar m a c o ki n eti c .
a C a n b e c oll e ct e d u p t o a n h o ur pri or t o d osi n g.
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