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0B 
 

 

I N V E S TI G A T O R SI G N A T U R E S H E E T  
 
I h a v e r e a d t h e att a c h e d pr ot o c ol a n d a gr e e t h at it c o nt ai ns all t h e n e c ess ar y d et ails f or 
p erf or mi n g t h e st u d y. 
 
I will pr o vi d e c o pi es of t h e pr ot o c ol a n d of t h e pr e cli ni c al a n d cli ni c al i nf or m ati o n 
(I n v esti g at or’s Br o c h ur e) o n t h e t est arti cl e, w hi c h w as f ur nis h e d t o m e b y t h e 
N e ur o bl ast o m a a n d M e d ull o bl ast o m a Tr a nsl ati o n al R es e ar c h C o ns orti u m ( N M T R C), t o 
all m e m b ers of t h e st u d y t e a m r es p o nsi bl e t o m e w h o p arti ci p at e i n t h e st u d y.  I will 
dis c uss t his m at eri al wit h t h e m t o ass ur e t h at t h e y ar e f ull y i nf or m e d r e g ar di n g t h e t est 
arti cl e a n d t h e c o n d u ct of t h e st u d y. 
 
O n c e t h e pr ot o c ol h as b e e n a p pr o v e d b y t h e I nstit uti o n al R e vi e w B o ar d 
(I R B)/I n d e p e n d e nt Et hi cs C o m mitt e e (I E C), I will n ot m o dif y t his pr ot o c ol wit h o ut 
o bt ai ni n g t h e pri or a p pr o v al of t h e N M T R C a n d of t h e I R B/I E C.  I will s u b mit t h e 
pr ot o c ol m o difi c ati o ns a n d/ or a n y i nf or m e d c o ns e nt f or m (I C F) m o difi c ati o ns t o t h e 
N M T R C a n d t h e I R B/ I E C, a n d a p pr o v al will b e o bt ai n e d b efor e a n y m o difi c ati o ns ar e 
i m pl e m e nt e d. 
 
I u n d erst a n d t h e pr ot o c ol a n d will w or k a c c or di n g t o it, t h e pri n ci pl es of G o o d Cli ni c al 
Pr a cti c e ( G C P) [ c urr e nt I nt er n ati o n al C o nf er e n c e of H ar m o ni z ati o n (I C H) g ui d eli n es], 
a n d t h e D e cl ar ati o n of H elsi n ki ( 1 9 6 4) i n cl u di n g all a m e n d m e nts u p t o a n d i n cl u di n g t h e 
S c otl a n d r e visi o n ( 2 0 0 0) a n d n ot es of cl arifi c ati o n a d d e d i n 2 0 0 2 a n d 2 0 0 4. 
 
 
 
   

I n v esti g at or's Si g n at ur e  D at e  

   

I n v esti g at or’s Pri nt e d N a m e   

   

I n v esti g ati o n al Sit e N a m e   
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A P h a s e I I T ri al of Nif u rti m o x f o r R ef r a ct o r y o r R el a ps e d 
N e u r o bl ast o m a o r M e d ull o bl ast o m a.  

 
1. 0  1BP R O T O C O L C O N C E P T  

T h er e is c urr e ntl y n o c ur ati v e  tr e at m e nt f or c hil dr e n wit h r el a ps e d/r efr a ct or y 
n e ur o bl ast o m a, a n d f or t h es e c hil dr e n t h e 5- y e ar  s ur vi v al r at e is < 1 0 %.  Alt h o u g h 
t h er e h a v e b e e n r e p orts t h at t h e s ur vi v al r at e of c hil dr e n wit h c h e m os e nsiti v e 
r el a ps e d m e d ull o bl ast o m a c a n a p pr o a c h 4 0 % f oll o wi n g i nt e nsi v e c h e m ot h er a p y 
c o m bi n e d wit h a ut ol o g o us st e m c ell s u p p ort, m or e r e c e nt d at a l o o ki n g at s ur vi v al 
of all p ati e nts r el a psi n g aft er m o d er n c o m bi n ati o n c h e m ot h er a p y a n d r a di ati o n is 
als o o n t h e or d er of 1 0- 1 5 %.  As s u c h, n e w t h er a p e uti c a p pr o a c h es ar e n e e d e d t o 
tr e at t h es e c hil dr e n.   
 
T his p h as e II cli ni c al tri al is s p e cifi c all y d esi g n e d t o ass ess t h e a nti n e o pl asti c  
eff e ct of t h e a nti p ar asiti c dr u g nif urti m o x w h e n gi v e n i n c o m bi n ati o n wit h 
c y cl o p h os p h a mi d e a n d t o p ot e c a n t o c hil dr e n wit h r el a ps e d or r efr a ct or y 
n e ur o bl ast o m a or m e d ull o bl ast o m a.  
 
A r e c e ntl y c o m pl et e d p h as e I tri al of nif urti m o x i n s u bj e cts wit h 
r el a ps e d/r efr a ct or y n e ur o bl ast o m a est a blis h e d a m a xi m u m t ol er at e d d os e of 3 0 
m g/ k g/ d a y.   Pr e cli ni c al w or k h as s h o w n t h at si n gl e- a g e nt nif urti m o x h as b ot h i n 
vitr o  a n d i n vi v o c yt ot o xi cit y a g ai nst b ot h n e ur o bl ast o m a a n d m e d ull o bl ast o m a 
c ell li n es a n d x e n o gr aft m o d els.  I n t h e p h as e I st u d y, nif urti m o x w as i niti all y 
gi v e n al o n e, a n d t he n c o m bi n e d wit h t o p ot e c a n a n d c y cl o p h os p h a mi d e; r es p o ns es 
w er e s e e n i n b ot h p h as es of t h er a p y .  

T h e pr es e nt st u d y is a p h as e II tri al of nif urti m o x wit h t h e a d diti o n of st a n d a r d 
d os es of c y cl o p h os p h a mi d e, a n d t o p ot e c a n, i n s u bj e cts wit h eit h er n e ur o bl ast o m a 
or m e d ull o bl ast o m a t h at is i n first or s u bs e q u e nt r el a ps e, or r efr a ct or y t o st a n d ar d 
i niti al t h er a p y.  O ur pri m ar y o bj e cti v e is t o e v al u at e t h e effi c a c y of nif urti m o x i n 
c o m bi n ati o n wit h t h es e c h e m ot h er a p y a g e nts.  O ur s e c o n d ar y ai ms will b e t o: 

•  e v al u at e t h e p e a k s er u m l e v els of nif urti m o x i n t h es e s u bj e cts a n d 
c orr el at e p e a k l e v el wit h r es p o ns e; 

•  c orr el at e t u m or g e n o mi c a n al ysis wit h r es p o ns e; 
•  e v al u at e q u alit y of lif e of s u bj e cts r e c ei vi n g t his dr u g c o m bi n ati o n; 

 
2. 0  O B J E C TI V E S   

2. 1.  3BPri m ar y O bj e cti v e :  
2. 1. 1.  4BT e st t h e effi c a c y ( b est r es p o ns e) a n d s af et y  of nif urti m o x i n c hil dr e n wit h 

r el a ps e d or r efr a ct or y n e ur o bl ast o m a or m e d ull o bl ast o m a, i n c o m bi n ati o n 
wit h c y cl o p h os p h a mi d e/t o p ot e c a n 

2. 1. 2.  5BE v al u at e M e a n Ti m e t o Pr o gr essi o n  
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2. 2.  S e c o n d ar y O bj e cti v es : 
2. 2. 1.  7 BE v al u at e t h e  corr el ati o n b et w e e n  t h e p h ar m a col o gi c s er u m l e v els of 

n if urti m o x wit h t u m or r es p o ns e. 
2. 2. 2.  8BQ u alit y of lif e a n d n e ur o c o g niti v e e v al u ati o n/ q u esti o n n air e. 
2. 2. 3.  9BBi ol o g y st u di es t o i n cl u d e: g e n o mi c a n al ysis of c ells pr e - a n d p ost- 

tr e at m e nt, c orr el ati o n of i n vitr o r es p o ns e t o i n vi v o r es p o ns e, fl o w 
c yt o m etr y of t u m or b ur d e n i n b o n e m arr o w a n d bi o m ar k er d e v el o p m e nt. 
 

3. 0  B A C K G R O U N D A N D P R E LI MI N A R Y D A T A  
 

3. 1.  Cli ni c al b a c k gr o u n d 
T his P h as e II tri al is d esi g n e d t o e v al u at e t h e a nti -t u m or effi c a c y of 
nif urti m o x i n c hil dr e n wit h n e ur o bl ast o m a a n d m e d ull o bl ast o m a. 
N if urti m o x is a s y nt h eti c nitr of ur a n c o m p o u n d t h at h as b e e n us e d s af el y 
si n c e t h e 1 9 7 0’s f or t h e tr e at m e nt of C h a g as’ Dis e as e i n b ot h a d ults a n d 
c hil dr e n.  T h e effi c a c y a n d t o xi cit y of nif urti m o x i n a c o h ort of 6 2 
c hil dr e n wit h C h a g as’ Dis e as e h as r e c e ntl y b e e n r e vi e w e d 2 .  I n 2 0 0 2, a 
p ati e nt wit h pr o gr essi v e r efr a ct or y n e ur o bl ast o m a w h o w as b ei n g tr e at e d 
wit h c y cl o p h os p h a mi d e a n d t o p ot e c a n  a c q uir e d C h a g as ’ Dis e as e fr o m a 
bl o o d tr a nsf usi o n, a n d w as st art e d o n t h e r e c o m m e n d e d d os e of nif urti m o x 
( 1 5- 2 0 m g/ k g/ d a y); h er t u m or s u bs e q u e ntl y r e gr ess e d1 .  S u bs e q u e ntl y 6 
m ulti pl y r el a ps e d n e ur o bl ast o m a s u bj e cts w er e tr e at e d wit h nif urti m o x ( 2 0  
m g/ k g/ d a y) c o m bi n e d wit h c y cl o p h os p h a mi d e a n d t o p ot e c a n t hr o u g h 
c o m p assi o n at e r el e as e.  Fi v e of t h e si x s u bj e cts s h o w e d a r es p o ns e t o 
tr e at m e nt a n d t w o of t h es e s u bj e cts att ai n e d  a c o m pl et e r e missi o n o n t his 
t h er a p y a n d r e m ai n wit ho ut e vi d e n c e of dis e as e f or m or e t h a n o n e y e ar 
aft er b e gi n ni n g nif urti m o x.   
 
A P h as e I tri al of nif urti m o x i n c hil dr e n wit h m ulti pl y r el a ps e d/r efr a ct or y 
n e ur o bl ast o m a h as b e e n c o m pl et e d.  T h e pri m ar y o bj e cti v e w as t o 
d et er mi n e t h e m a xi m u m t ol er at e d d os e of t his m e di c ati o n , w hi c h  w as 
f o u n d t o b e 3 0 m g/ k g/ d a y di vi d e d i n 3 d os es.  T h e n o n- d os e-li miti n g 
t o xi citi es w er e m ai nl y n a us e a a n d n e ur o p at h y. T h e d os e li miti n g t o xi citi es 
of t w o p ati e nts at 4 0 m g/ k g/ d a y w er e a gr a d e 3 p ul m o n ar y h e m orr h a g e 
a n d a gr a d e 3 n e ur o p at h y (r e v ersi bl e). T h e P h as e I tri al als o e v al u at e d 
t u m or r es p o ns e.  
 
F o urt e e n p ati e nts w er e e v al u a bl e f or effi c a c y f oll o wi n g nif urti m o x 
tr e at m e nt al o n e. A c c or di n g t o R E CI S T crit eri a, 6 p ati e nts dis pl a y e d st a bl e 
dis e as e, a n d 8 h a d pr o gr essi v e dis e as e. I n a d diti o n t o R E CI S T cr it eri a, 
p ati e nts w er e als o e v al u at e d f or a cli ni c al r es p o ns e as d efi n e d b y 
r a di ol o gi c al st a bl e dis e as e wit h eit h er a 5 0 % d e cr e as e i n uri n ar y 
c at e c h ol a mi n es, cl e ar a n c e of b o n e m arr o w dis e as e, or r es ol uti o n of MI B G 
a cti vit y. A cli ni c al r es p o ns e w as s e e n i n 2  ( 3 3 %) of t h e 6 p ati e nts wit h 
st a bl e dis e as e. Of t h es e p ati e nts, o n e h a d r es ol uti o n of b o n e m arr o w 
dis e as e, w hi c h w as c o nfir m e d o n s u b s e q u e nt b o n e m arr o w bi o psi es, a n d 
o n e h a d gr e at er t h a n 5 0 % d e cr e as e i n uri n ar y c at e c h ol a mi n es. 
Of t h e t e n p ati e nts t h at w e r e e v al u a bl e f or effi c a c y aft er 3 c y cl es wit h 
nif urti m o x, c y cl o p h os p h a mi d e a n d t o p ot e c a n, 3 s h o w e d a p arti al r es p o ns e, 
5 h a d st a bl e dis e as e, a n d 2 h a d pr o gr essi v e dis e as e a c c or di n g t o R E CI S T 
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crit eri a. Of t h e 5 p ati e nts wit h st a bl e dis e as e, a cli ni c al r es p o ns e w as s e e n 
i n 3 ( 6 0 %) of t h e m. O n e p ati e nt c o nti n u e d t o h a v e cl e ar a n c e of b o n e 
m arr o w dis e as e a n d a gr e at er t h a n 5 0 % d e cr e as e i n uri n ar y 
c at e c h ol a mi n es. T h e ot h er t w o p ati e nts h a d a d e cr e as e i n uri n ar y 
c at e c h ol a mi n es b y o v er 5 0 %. T w o p ati e nts w er e n o n- e v al u a bl e  f or t h eir 
r es p o ns e t o c o m bi n ati o n t h er a p y. O n e p ati e nt di e d fr o m pr o gr essi v e 
dis e as e pri or t o r e c ei vi n g c o m bi n ati o n t h er a p y, a n d o n e p ati e nt r ef us e d 
f urt h er tr e at m e nt. T h e m e a n pr o gr essi o n- fr e e s ur vi v al f or all 1 4 p ati e nts 
w h o b e g a n tr e at m e nt w as 9 . 1 m o nt hs ( m e di a n 4. 5 m o nt hs). T h e m e a n 
pr o gr essi o n-fr e e s ur vi v al v ari e d d e p e n di n g u p o n t h e n u m b er of pr e vi o us 
c h e m ot h er a p y r e gi m e ns. I n p ati e nts t h at h a d r e c ei v e d < 3 pr e vi o us 
c h e m ot h er a p y r e gi m e ns, t h e m e a n pr o gr essi o n-fr e e s ur vi v al w as 1 2. 5 
m o nt hs ( m e di a n 1 4. 0 m o nt hs), w hil e i n p ati e nts t h at h a d u n d er g o n e > 3 
pri or c h e m ot h er a p y r e gi m e ns, t h e m e a n pr o gr essi o n- fr e e s ur vi v al w as 7. 6 
m o nt hs ( m e di a n 7. 6 m o nt hs). T h e M a nt el p v al u e f or t his a n al ysis w as 
0. 3 9. Gi v e n t h e e xt e nsi v e pri or tr e at m e nt t h es e s u bj e cts h a d r e c ei v e d, 
t h es e r es ults ar e e n c o ur a gi n g a n d f or m t h e b asis of t h e pr o p os e d st u d y 
utili zi n g a nif urti m o x d o s e of 3 0 m g/ k g/ d a y. 
 
T h e c o m bi n ati o n of c y cl o p h os p h a mi d e a n d t o p ot e c a n w as  c h os e n f or 
c o m bi n ati o n t h er a p y b e c a us e it h as s h o w n effi c a c y i n t h e tr e at m e nt of 
r el a ps e d n e ur o bl ast o m a a n d m e d ull o bl ast o m a; in a n e arli er  p h as e II st u d y 
e v al u ati n g t his c o m bi n ati o n c o n d u ct e d b y t h e P e di atri c O n c ol o g y Gr o u p, 
t h er e w as a 3 4 % r es p o ns e r at e  a m o n g p ati e nts wit h r el a ps e d 
n e ur o bl ast o m a.  W e h y p ot h esi z e t h at t h er e will b e gr e at er r es p o ns e i n 
c o m bi n ati o n wit h nif urti m o x.   
 
M ulti pl e p alli ati v e r a di ati o n t h er a p y r e gi m e ns h a v e b e e n utili z e d i n 
c hil dr e n wit h p ai nf ul b o n y m et ast as es fr o m n e ur o bl ast o m a. N o s yst e m ati c 
r e vi e w of t h es e s c h e d ul es h as b e e n d o n e, b ut it h as b e e n o ur o bs er v ati o n 
t h at s h ort c o urs es of r a di ati o n ( o n e t o t hr e e d a y s) m a y w or k as w ell as  
m or e pr ol o n g e d s c h e d ul es ( u p t o t hr e e w e e ks) a n d will b e st a n d ar di z e d as 
s u p p orti v e c ar e f or b o n e p ai n. 
 

3. 2.  Pr e cli ni c al b a c k gr o u n d 
Nif urti m o x is a nitr o h et er o c y cli c c o m p o u n d c o nt ai ni n g a nitr o gr o u p t h at 
is ess e nti al f or its effi c a c y.  Nif urti m o x h as b e e n s h o w n t o e x ert its 
c yt ot o xi c eff e ct s p e cifi c all y b y g e n er ati n g fr e e r a di c als. T h e nitr o gr o u p 
c a n b e r e d u c e d t o t h e nitr o a ni o n r a di c al i n c ell -fr e e s yst e ms b y i nt er a cti n g 
wit h c yt o c hr o m e P- 4 5 0 r e d u ct as e, x a nt hi n e o xi d as e, as c or b at e, a n d 
c at e c h ol a mi n es.  Nitr o  a ni o ns c a n t h e n r e d u c e o x y g e n t o t h e s u p er o xi d e 
a ni o n r a di c al a n d h y dr o g e n p er o xi d e.  I n C h a g as’ dis e as e, t h e nitr o a ni o n 
fr e e r a di c als a n d o x yr a di c als h a v e b e en s h o w n t o b e c yt ot o xi c f or t h e 
p ar asit e T. c r uzi.     T h e r e d u cti o n of t h e nitr o gr o u p n ot o nl y g e n er at es 
a ni o n r a di c als, b ut i nt er a cti o n wit h c at e c h ol a mi n es 3  a p p e ar s al s o t o 
g e n er at e s e mi q ui n o n e fr e e r a di c als t h at e x a c er b at e d a m a g e t o f u n cti o n all y 
i m p ort ant bi o m ol e c ul es, l e a di n g t o a p o pt osis of n e ur o bl ast o m a c ell li n es.  
N e ur o bl ast o m a c ells ar e k n o w n t o c o nt ai n hi g h l e v els of c at e c h ol a mi n es, 
t h er e b y p ot e nti all y l e a di n g t o r el ati v el y s p e cifi c t ar g eti n g of t h es e c ells.  
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T h e i m p ort a n c e of t h e i nt er a cti o n b et w e e n nif urti m o x a n d c at e c h ol a mi n es 
i n n e ur o bl ast o m a c ell li n es w as c o nfir m e d b y t h e r e d u cti o n of c yt ot o xi cit y 
b y pr etr e at m e nt wit h A M P T, a t yr osi n e h y dr o x yl as e i n hi bit or t h at r e d u c es 
t h e t ot al a m o u nt of c at e c h ol a mi n e st or e d i n c ells, als o r e d u c es nif urti m o x-
i n d u c e d c yt ot o xi cit y.  I n a d diti o n, t h e e n h a n c e d s e nsiti vit y of s y m p at h eti c 
n e ur o ns — b ut n ot p ar as y m p at h eti c n e ur o ns or n o n- n e ur o n al c ells —t o 
nif urti m o x s u p p orts t his c o n cl usi o n ( S h oll er, i n s u b missi o n).     

 
3. 3.  Nif urti m o x I n d u c es A p o pt osis of N e ur o bl ast o m a C ells i n vitr o a n d i n vi v o.      

W e t est e d t h e eff e ct of nif urti m o x o n gr o wt h of C H L A- 9 0, L A 1- 5 5 n, L A-
N 2, S M S K C N R, a n d S Y 5 Y n e ur o bl ast o m a c ells i n c ult ur e.  Nif urti m o x 
i n hi bite d  t h e gr o wt h of all fi v e c ell li n es i n a c o n c e ntr ati o n- d e p e n d e nt 
m a n n er.  Aft er 2 d a ys of e x p os ur e t o 2 0 m c g/ ml of nif urti m o x, t h e n u m b er 
of c ells is d e cr e as e d t o 5. 9 % of v e hi cl e -tr e at e d c o ntr ols i n C H L A- 9 0 
( p < 0. 0 0 1), 3 1. 3 % i n L A 1- 5 5 n ( p < 0. 0 0 1), 3 2. 9 % i n L A- N 2 ( p < 0. 0 0 1), 
3. 6 % i n S M S- K C N R ( p < 0. 0 0 1), a n d 1. 8 % i n S Y 5 Y ( p < 0. 0 0 1).   T h e 
c o n c e ntr ati o n r e q uir e d t o r e a c h 5 0 % i n hi biti o n of gr o wt h (I C 5 0 ) f or t h es e 
c ell li n es w as esti m at e d t o b e 1 2. 1 8 m c g/ ml f or C H L A- 9 0, 1 3. 6 2 m c g/ ml 
f or L A 1- 5 5 n, 1 7. 1 7 m c g / ml f or L A-N 2 ,  1 0. 9 8 m c g / ml f or S M S-K C N R 
a n d 9. 1 5 m c g/ ml f or S Y 5 Y.   I n c o ntr ast, c yt ot o xi c eff e cts w er e  n ot 
o bs er v e d o n n or m al e pit h eli al c ells i n c ult ur e e x p os e d t o nif urti m o x. 
 
C o n c urr e nt wit h t h e d e cr e as e i n c ell vi a bilit y, nif urti m o x tr e at m e nt 
pr o d u c es m or p h ol o gi c al c h a n g es c o nsist e nt wit h a p o pt osis  a n d t h es e 
m or p h ol o gi c c h a n g es o c c ur i n a d os e- d e p e n d e nt m a n n er.   E x p os ur e t o 1 
µ g/ ml of nif urti m o x c a us e d a d e cr e as e i n a x o n l e n gt h c o m p ar e d t o c o ntr ol 
u ntr e at e d c ells, a n d at 1 0 µ g/ ml nif urti m o x t his eff e ct w as i n cr e as e d 
si g nifi c a ntl y wit h r o u n di n g of c ells. At 2 0  µ g/ ml nif urti m o x, 
n e ur o bl ast o m a c ells  w er e r o u n d e d u p a n d fl o ati n g wit h o nl y a f e w c ells 
r e m ai ni n g a d h er e nt t o t h e pl at e.    
 
I n a d diti o n t o its eff e cts i n vitr o, nif urti m o x w as als o a bl e t o r e d u c e t h e 
gr o wt h of n e ur o bl ast o m a t u m ors i n a x e n o gr aft m o d el.   N u d e mi c e 
(n u/ n u ) w er e i nj e ct e d i n t h e l eft fl a n k wit h S M S K C N R c ells a n d all o w e d 
t o f or m p al p a bl e t u m ors f or 1 0- 1 4 d a ys.  T h e mi c e w er e t h e n f e d 5 g f o o d 
p ell ets d ail y wit h or wit h o ut 1 5 0  m g/ k g nif urti m o x.  T h er e w er e n o si g ns 
of dr u g- r elat e d t o xi cit y at t his d os e s c h e d ul e, w hi c h r es ults i n s er u m l e v els 
a p pr o xi m at el y e q ui v al e nt t o a d os e of 1 2 m g/ k g i n h u m a ns.  Aft er 2 8 d a ys 
of tr e at m e nt ( w h e n c o ntr ol mi c e r e a c h e d m a xi m u m t u m or si z e of 3. 0 c m 3 ) 
t h e mi c e w er e s a crifi c e d a n d t h eir t u m ors w er e e x cis e d a n d w ei g h e d.  
Tr e at m e nt wit h nif urti m o x r es ult e d i n i n hi biti o n of t u m or gr o wt h: t h e 
a v er a g e t u m or w ei g ht i n c o ntr ol mi c e w as 1. 1 5 gr a ms c o m p ar e d t o a n 
a v er a g e w ei g ht of 0. 3 gr a ms i n mi c e r e c ei vi n g nif urti m o x ( p = 0. 0 3 ). 
I m m u n o hist o c h e mi c al st ai ni n g s h o w e d t h at t u m ors tr e at e d wit h nif urti m o x 
h a d d e cr e as e d c ell pr olif er ati o n as e vi d e n c e d b y d e cr e as e i n Ki 6 7 p ositi v e 
st ai ni n g ( 7 5. 3 % v ers us 9 3. 2 %, p < 0. 0 0 1) a n d d e cr e as e i n mit oti c i n d e x 
( 3 3. 5 v ers us 5 0. 2, p = 0. 0 1 2) as w ell as a n i n cr e as e i n a p o pt osis as 
e vi d e n c e d b y a n i n cr e as e i n t h e p y k n oti c i n d e x ( 6 3. 7 v ers us 3 9. 5, 
p = 0. 0 2 2). 
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3. 4.  Nif urti m o x  is C yt ot o xi c t o M e d ull o bl ast o m a C ells i n vitr o a n d i n vi v o       

W e t est e d t h e eff e ct of nif urti m o x o n gr o wt h of D 2 8 3 a n d D A O Y 
m e d ull o bl ast o m a c ells i n c ult ur e.  Nif urti m o x i n hi bit e d  t h e gr o wt h of 
t h es e li n es i n a c o n c e ntr ati o n- d e p e n d e nt m a n n er.  Aft er 2 d a ys of e x p os ur e 
t o 2 0 m c g/ ml of nif urti m o x, t h e n u m b er of c ells is d e cr e as e d t o 7. 0 % of 
v e hi cl e-tr e at e d c o ntr ols i n D 2 8 3 ( p < 0. 0 0 1) a n d 4 0 % i n D A O Y ( p < 0. 0 0 1). 
 
A m o us e x e n o gr aft m o d el w as us e d t o m or e f ull y e v al u at e t h e eff e ct of 
n if urti m o x.  N u d e mi c e w er e i nj e ct e d st er e ot a xi c all y i n t h e c er e b ell u m 
wit h 1 0 5  D 2 8 3 c ells a n d f e d f o o d wit h or wit h o ut nif urti m o x 
( 1 5 0 m g/ k g/ d a y) f or 7 w e e ks p ost-s ur g er y. T h e a ni m als w er e t h e n 
s a crifi c e d, a n d t h e t u m ors r e m o v e d a n d e v al u at e d b y 
i m m u n o hist o c h e mistr y. I n vi v o t u m or gr o wt h w as i n hi bit e d b y nif urti m o x, 
a n d h ist ol o gi c e v al u ati o n of t h e t u m ors s h o we d  t h at nif urti m o x tr e at m e nt 
r es ult e d i n a n i n cr e as e i n t h e a p o pt oti c r at e.  
  

3. 5.  P h ar m a c o ki n eti c St u di es of Nif urti m o x  
D es pit e m et a b olis m st u di es i n r ats a n d d o gs d ati n g t o 1 9 7 2, t h er e a p p e ars 
t o b e littl e p u blis h e d d at a r e g ar di n g p h ar m a c o ki n eti cs of nif urti m o x i n 
h u m a ns.  T h e pr o d u ct br o c h ur e r ef ers t o li mit e d P K st u di es i n h e alt h y 
a d ult v ol u nt e ers a n d p ati e nts wit h r e n al f ail ur e w h o r e c ei v e d si n gl e d os es 
i n t h e r a n g e of 1 0- 1 5 m g/ k g.  Aft er a n or al d os e t h e ti m e t o p e a k pl as m a 
c o n c e ntr ati o n w as a b o ut 2. 5 h o urs, t h e C m a x  w a s 0. 7 5 1 µ g/ ml ( 7 5 1 n g/ ml) 
a n d t h e T 1/ 2 w a s a p pr o xi m at el y 3. 5 h o urs.  T h er e w as l ar g e i nt er- p ati e nt 
v ari a bilit y wit h p e a k c o n c e ntr ati o ns r a n gi n g b et w e e n 3 5 6- 1 0 9 3 n g/ ml. 

 
A n H P L C ass a y f or s er u m h as b e e n p u blis h e d ( P a ul os et al, J o ur n al of 
C hr o m at o gr a p h y 4 3 3: 3 5 9- 3 6 2, 1 9 8 8) a n d t h e s p e cifi cs ar e o utli n e d b el o w.  
T h e s e nsiti vit y usi n g d et e cti o n at 4 0 0 n m a n d s e p ar ati o n o n a C 1 8  c ol u m n 
w as r e p ort e d t o b e 0. 0 7 7 µ g/ ml ( 7 7 n g/ ml) s er u m , w hi c h is a p pr o xi m at el y 
2 0 % of t h e l o w est p e a k l e v el r e p ort e d i n t h e st u di es n ot e d a b o v e.  
F urt h er m or e, wit h a T 1/ 2  of  ∼  3. 5 h o urs a n d TI D d osi n g, t h e ass a y a p p e ars 
s e nsiti v e e n o u g h t o d o at l e ast li mit e d P K st u di es o n c hil dr e n as s m all as 
1 0 k g: 1 t o 2 ml bl o o d s a m pl es o bt ai n e d at 2 ti m e p oi nts ( b as eli n e a n d 1 8 0 
mi n ut es p ost- a d mi nistr ati o n) w o ul d r e q uir e a t ot al v ol u m e of n o m or e t h a n 
4 ml .  

 
3. 6.  Ass a y Pr o c e d ur e  ( a d a pt e d fr o m P a ul os et al):   

A 5 0 µ l ali q u ot of nitr of ur a z o n e s ol uti o n ( 3 0 µ g/ ml) is a d d e d t o 1. 0 s er u m 
s a m pl e as a n i nt er n al st a n d ar d .  S er u m pr ot ei ns ar e pr e ci pit at e d wit h 0. 6 
ml 1 M  p er c hl ori c a ci d , a n d th e pr e ci pit at e r e m o v e d b y c e ntrif u g ati o n f or 
1 0 mi n ut es at 1 0 0 0 x g.  T h e li q ui d p h as e i s as pir at e d a n d t h e a ci d 
n e utr ali z e d wit h 2 0 0 µ l of 1 M s o di u m h y dr o xi d e. T h e nif urti m o x 
(t o g et h er wit h t h e nitr of ur a z o n e st a n d ar d) is e xtr a ct e d i nt o a n or g a ni c 
p h as e of 3. 5 ml di c hl or o m et h a n e f or 1 h o ur.  A 3 ml ali q u ot of t h e or g a ni c 
p h as e is e v a p or at e d t o dr y n ess at 4 0o  C, t h e r esi d u e diss ol v e d i n 2 0 0 µ l 
H P L C m o bil e p h as e b uff er, of w hi c h 2 0 µ l ali q u ots ar e us e d f or e a c h 
H P L C s e p ar ati o n.  
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3. 7.  H P L C s e p ar ati o n:  

C hr o m at o gr a p h y is d o n e o n a 1 5 c m, 3. 9 m m I D u B o n d a p a k C 1 8  c ol u m n.  
T h e m o bil e p h as e is m et h a n ol- S or e ns e n p h os p h at e b uff er, p H 7. 0 ( 5 0: 5 0, 
v/ v).  T h e c hr o m at o gr a p h y w as d o n e at a r at e of 1 ml/ mi n.  T h e st a n d ar d 
el ut es at a p pr o xi m at el y 2 mi n ut es a n d t h e dr u g at 3 mi n ut es. 

 
T h is ass a y w as r e p ort e d t o b e li n e ar o v er t h e r a n g e of 0. 0 7 7- 2. 3 µ g/ ml 
( 7 7- 2 3 0 0 n g/ ml) a n d t h e r e pr o d u ci bilit y b as e d u p o n a p o ol e d s er u m 
s a m pl e ass a y e d r e p etiti v el y o v er a 2 - w e e k p eri o d s h o w e d a n i nt er-d a y 
c o effi ci e nt of v ari ati o n of o nl y 4 %. 
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4. 0  S U B J E C T E LI GI BI LI T Y A N D S T U D Y D E S I G N  
4. 1.  Eli gi bilit y:  

I n cl usi o n Crit eri a : 

4. 1. 1.  20BA g e: 0 -2 1 y e ar s at t h e ti m e of di a g n osis. 
4. 1. 2.  21BDi a g n osi s: Hi st ol o gi c v erifi c ati o n at eit h er t h e ti m e  of ori gi n al di a g n osis 

or r el a ps e of n e ur o bl ast o m a or m e d ull o bl ast o m a . 
4. 1. 3.  22BDi s e a s e St at us: R efr a ct or y or first or m ulti pl e r el a ps e d n e ur o bl ast o m a, or 

m e d ull o bl ast o m a t h at h as r el a ps e d aft er, or is r efr a ct or y t o, a 
c h e m ot h er a p y- c o nt ai ni n g tr e at m e nt r e gi m e n.  

4. 1. 4.  M e as ur a bl e dis e as e, i n cl u di n g at l e ast o n e of t h e f oll o wi n g: 
 M e as ur a bl e t u m or  > 1 0 m m b y C T or M RI   
 P ositi v e b o n e m arr o w bi o ps y/ as pir at e.   
 F or n e ur o bl ast o m a s u bj e cts o nl y, a p ositi v e MI B G  
 F or m e d ull o bl ast o m a s u bj e cts o nl y, p ositi v e C S F c yt ol o g y 

4. 1. 5.  C urr e nt dis e as e st at e m ust b e o n e f or w hi c h t h er e is c urr e ntl y n o k n o w n 
c ur ati v e t h er a p y.  

4. 1. 6.  29BA n e g ati v e uri n e pr e g n a n c y t est is r e q uir e d f or f e m al e s u bj e ct s of c hil d 
b e ari n g p ot e nti al ( o ns et of m e ns es or ≥ 1 3 y e ars of a g e).  

4. 1. 7.  30BB ot h m al e a n d f e m al e st u d y s u bj e cts n e e d t o a gr e e t o us e o n e of t h e m or e 
eff e cti v e birt h c o ntr ol m et h o ds d uri n g tr e at m e nt a n d f or si x m o nt hs aft er 
tr e at m e nt is st o p p e d. T h es e m et h o ds i n cl u d e t ot al a bsti n e n c e ( n o s e x), or al 
c o ntr a c e pti v es ( “t h e pill ”), a n i ntr a ut eri n e d e vi c e (I U D), l e v o n or g estr ol 
i m pl a nts ( N or pl a nt), or m e dr o x y pr o g est er o n e a c et at e i nj e cti o ns ( D e p o-
pr o v er a s h ots). If o n e of t h es e c a n n ot b e us e d, c o ntr a c e pti v e f o a m wit h a 
c o n d o m is r e c o m m e n d e d.   

4. 1. 8.  31BOr g a n F u n cti o n R e q uir e m e nts 
 S u bj e cts m ust h a v e a d e q u at e li v er f u n cti o n as d efi n e d b y A S T or 
A L T < 1 0 x u p p er li mit of n or m al  
 S u bj e cts wit h o ut b o n e m arr o w m et ast as es m ust h a v e a d e q u at e 
b o n e m arr o w f u n cti o n, d efi n e d as A N C > 5 0 0/ µ l 

4. 1. 9.  34BI nf or m e d C o ns e nt: All s u bj e cts a n d/ or l e g al g u ar di a ns m ust si g n i nf or m e d 
writt e n c o ns e nt.  Ass e nt, w h e n a p pr o pri at e, will b e o bt ai n e d a c c or di n g t o 
i nstit uti o n al g ui d eli n es 

35BE x cl u si o n Crit eri a : 
4. 1. 1 0.  36BLif e e x p e ct a n c y < 2 m o nt hs or L a ns k y s c or e < 5 0 %  
4. 1. 1 1.  S u bj e cts t h at w ei g h L ess t h a n 3. 5 k g 
4. 1. 1 2.  37BI n v e sti g ati o n al Dr u gs: S u bj e cts w h o  ar e c urr e ntl y r e c ei vi n g a n ot h er  

i n v esti g ati o n al dr u g ar e e x cl u d e d fr o m p arti ci p ati o n. 
4. 1. 1 3.  38BA nti -c a n c er A g e nts: S u bj e cts w h o ar e c urr e ntl y r e c ei vi n g ot h er a nti c a n c er  

a g e nts ar e n ot eli gi bl e.  S u bj e cts m ust h a v e f ull y r e c o v er e d fr o m t h e 
eff e cts of pri or c h e m ot h er a p y ( h e m at ol o gi c al a n d b o n e m arr o w 
s u p pr essi o n eff e cts) , g e n er all y at l e ast 3 w e e ks fr o m t h e m ost r e c e nt 
a d mi nistr ati o n ( 6 w e e ks f or nitr os o ur e as).  

4. 1. 1 4.  39BI nf e cti o n: S u bj e cts w h o h a v e a n u n c o ntr oll e d i nf e cti o n ar e n ot eli gi bl e  
u ntil t h e i nf e cti o n is j u d g e d t o b e w ell c o ntr oll e d i n t h e o pi ni o n of t h e 
i n v esti g at or. 

4. 1. 1 5.  40BS u bj e ct s w h o , i n t h e o pi ni o n of t h e i n v esti g at or, m a y n ot b e a bl e t o 
c o m pl y wit h t h e s af et y m o nit ori n g r e q uir e m e nts of t h e st u d y, or i n w h o m 
c o m pli a n c e is li k el y t o b e s u b o pti m al, s h o ul d b e e x cl u d e d . 
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4. 2.  Str atifi c ati o n  
Str at u m I – First  r el a ps e d a n d r efr a ct or y n e ur o bl ast o m a 
Str at u m II - M ulti pl y r el a ps e d n e ur o bl ast o m a 
Str at u m III - Rel a ps e d /r efr a ct or y m e d ull o bl ast o m a 

 
4. 3.  S u bj e ct R e gistr ati o n  

4. 3. 1.  43BAll sit es will c o m pl et e a “ S u bj e ct R e gistr ati o n F or m. ” T h is f or m will t h e n 
b e s c a n n e d or f a x e d t o t h e R es e ar c h  C o or di n at or at t h e N e ur o bl ast o m a a n d 
M e d ull o bl ast o m a Tr a nsl ati o n al R es e ar c h C o ns orti u m ( N M T R C) .   

4. 3. 2.  44BE a c h s u bj e ct will b e gi v e n a u ni q u e i d e ntifi er n u m b er.  T his u ni q u e 
i d e ntifi er will b e k e pt o n a “ S u bj e ct I d e ntifi c ati o n L o g ” at e a c h sit e. 

 
5. 0  T R E A T M E N T P L A N  

5. 1.  Nif urti m o x D osi n g - C y cl es 1 - 6 
5. 1. 1.  N e ur o bl ast o m a ( Str at u m 1 a n d II s u bj e cts) - Nif urti m o x will b e 

a d mi nist er e d at 3 0  m g/ k g/ d a y i n t hr e e di vi d e d d os es f or e v er y d a y of t h e 
st u d y.   

5. 1. 2.  M e d ull o bl ast o m a ( Str at u m III s u bj e cts) - Nif urti m o x will b e a d mi nist er e d 
at 2 0 m g/ k g/ d a y i n t hr e e di vi d e d d os es f or e v er y d a y of t h e st u d y.   

5. 1. 3.   
5. 1. 4.  Nif urti m o x d os es will b e r o u n d e d t o t h e n e ar est w h ol e t a bl et ( e a c h t a bl et 

is pr o vi d e d as 1 2 0 m g/t a bl et) . T h er e will b e n o d os e i nt err u pti o ns u nl ess 
t o xi cit y s u p er v e n es (s e e S e cti o n 7 . 0). 

 

5. 1. 4. 1. F or s u bj e cts ≤ 1 0 k g or < 1 y e ar of a g e Nif urti m o x c o nt a ct t h e 
N M T R C f or d osi n g. 
    

5. 1. 4. 2. Nif urti m o x m a y b e gi v e n b y G t u b e or N G t u b e.  
5. 1. 4. 3. Nif urti m o x s h o ul d b e gi v e n wit h f o o d 
5. 1. 4. 4. Nif urti m o x m a y b e cr us h e d or c ut a n d gi v e n i n f o o d if s u bj e ct is 

u n a bl e t o s w all o w  
5. 1. 4. 5. If s u bj e cts v o mits aft er gi vi n g Nif urti m o x d os e:  

  −If l ess t h a n or e q u al t o 3 0 mi n ut es si n c e d os e- r e p e at d os e   
  −If o v er 3 0 mi n ut es si n c e d os e- d o N O T r e p e at d os e 

 
5. 1. 5.  Nif urti m o x D osi n g C al c ul ati o n E x a m pl e ( n e ur o bl ast o m a d os e us e d as 

e x a m pl e) :   
 

P ati e nt w ei g ht ( k g) x 3 0 = _ _ _ _ _ _ ÷ 1 2 0 = _ _ _ _ _ _ # of pills p er 
d a y.  R o u n d n u m b er of pills p er d a y t o n e ar est w h ol e t a bl et t h e n 
di vi d e i nt o 3 e v e n ( w h e n p ossi bl e) or u n e v e n d os es.  
E x a m pl e: S u bj e ct w ei g hs 2 7 k g.  2 7 k g x 3 0 m g/ k g/ d a y = 
8 1 0 m g/ d a y.  Di vi d e 8 1 0 m g/ d a y b y 1 2 0 m g/t a bl et = 6. 7 5 t a bl ets p er 
d a y.  R o u n d u p t o 7 t a bl ets p er d a y, t h e n di vi d e i nt o 3 d os es.  
S u bj e ct s h o ul d g et 3 t a bs i n a m, 2 t a bs i n aft er n o o n, 2 t a bs at ni g ht 
t o e q u al 7 t a bs p er d a y.  
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5. 1. 6.   Nif urti m o x D osi n g M o difi c ati o n f or S u bj e ct W ei g ht C h a n g es :  
54BNif urti m o x d os e s h o ul d b e a dj ust e d at e a c h r efill f or w ei g ht c h a n g es, 
or s o o n er at t h e b e gi n ni n g of e a c h c y cl e if a n oti c e a bl e c h a n g e i n 
w ei g ht o c c urs.  

 
 

5. 2.  C o m bi n ati o n T h er a p y :  
5. 2. 1.  T h e c o m bi n ati o n of c y cl o p h os p h a mi d e, a n d t o p ot e c a n, al o n g wit h t h e 

nif urti m o x, will b e us e d i n e a c h c y cl e.  
  

5. 2. 2.  Nif urti m o x will b e gi v e n or all y t hr e e ti m es p er d a y  p er s e cti o n 5. 1. 
 

5. 2. 3.  E a c h c y cl e of c o m bi n ati o n c h e m ot h er a p y will b e gi v e n o v er 5 c o ns e c uti v e 
d a ys as f oll o ws:  

 

5. 2. 3. 1. Pr e h y dr ati o n wit h 5 0 0 ml/ m 2  D 5 W ½ N S  I V o v er 3 0- 6 0 mi n ut es, 
al o n g wit h a nti e m eti c t h er a p y as p er tr e ati n g p h ysi ci a n pr ef er e n c e;  

 

5. 2. 3. 2. C y cl o p h os p h a mi d e, 2 5 0 m g/ m 2 / d os e pr e p ar e d p er i nstit uti o n al 
st a n d ar ds i n n or m al s ali n e, I V, i nf us e d o v er 3 0 mi n ut es; 

 

5. 2. 3. 3. T o p ot e c a n, 0. 7 5 m g/ m 2 / d os e, pr e p ar e d p er i nstit uti o n al st a n d ar ds i n 
n or m al s ali n e,  I V, i nf us e d o v er 3 0 mi n ut es; 

 
5. 2. 4.  T his 2 1 d a y c y cl e ( +/- 3 d a ys)  of nif urti m o x, c y cl o p h os p h a mi d e, a n d 

t o p ot e c a n will b e r e p e at e d f or a t ot al of 6 ti m es. 
 
5. 2. 5.  S u bj e cts wit h o ut b o n e m arr o w m et ast as es m ust h a v e a d e q u at e b o n e 

m arr o w f u n cti o n,  d efi n e d as  A N C > 5 0 0/ µ l b ef or e st arti n g a n y 
c h e m ot h er a p y. S u bj e cts wit h d o c u m e nt e d b o n e m arr o w i n v ol v e m e nt w h o 
h a v e ot h er wis e r e c o v er e d fr o m pri or c yt ot o xi c t h er a p y ar e eli gi bl e t o 
c o nti n u e t h er a p y.  If s u bj e cts h a v e b e e n n e g ati v e f or b o n e m arr o w 
m et ast as es, b ut d o n ot h a v e a d e q u at e b o n e m arr o w f u n cti o n ( as d es cri b e d 
a b o v e), t h e n t h e b o n e m arr o w m a y b e r e c h e c k e d. If t h er e is n o b o n e 
m arr o w i n v ol v e m e nt t h e n w ait t o s e e if A N C r e c o v ers; fil gr asti m or 
p e gfil gr asti m  c a n b e us e d t o sti m ul at e m arr o w. If t h e y h a v e n ot r e c o v er e d 
wit hi n 2 w e e ks s u bj e ct will b e t a k e n off pr ot o c ol t h er a p y, b ut m a y r e m ai n 
o n nif urti m o x u n d er t his I N D a n d b e m o nit or e d p er s e cti o n 9. 8 
 

 
5. 3.  S u bj e cts wit h  a pri or hist or y of s ei z ur es will b e r e c o m m e n d e d t o st art o n a n a nti-

s ei z ur e  m e di c ati o n pri or t o st arti n g o n Nif urti m o x.  
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5. 4.  At c o m pl eti o n of c y cl e 6 (l ast c y cl e), s u bj e cts t h at ar e b e n efiti n g fr o m t h e st u d y 
dr u g m a y c o nti n u e t o r e c ei v e nif urti m o x u n d er t his I N D,  as si n gl e a g e nt or i n 
c o m bi n ati o n t h er a p y at tr e ati n g p h ysi ci a n’s dis cr eti o n. If s u bj e cts e x p eri e n c e 
pr o gr essi o n or i nt ol er a n c e at a n y p oi nt t h er e aft er t h e y will b e c o ns i d er e d r esist a nt 
t o nif urti m o x a n d g o off st u d y.  Tr e ati n g p h ysi ci a ns will c o nti n u e t o r e p ort 
t o xi citi es as d es cri b e d b el o w a n d will r e p ort r es p o ns e t o tr e at m e nt as s u bj e cts ar e 
e v al u at e d. 

 
 

5. 5.  If s u bj e cts ar e t ol er ati n g nif urti m o x, b ut ar e u n a bl e t o c o nti n u e o n st u d y f or 
r e as o ns ot h er t h a n pr o gr essi o n or d os e li miti n g t o xi citi es ( e. g. pl at el et or A N C 
c o u nts n ot r e c o v er e d wit hi n 2 w e e ks of n e xt c y cl e st art), s u bj e cts m a y r e m ai n o n 
nif urti m o x u n d er t h e c urr e nt I N D a n d c o nti n u e t o b e m o nit or e d f or dr u g s af et y 
a n d m a xi m al r es p o ns e t o nif urti m o x.  

 
 
6. 0  S T A TI S TI C A L C O N SI D E R A TI O N S:  

 
 

6. 1.  S a m pl e  Si z e Dis c ussi o n  
T h e s a m pl e si z e dis c ussi o n f o c us es o n t h e pri m ar y effi c a c y o ut c o m e 
m e as ur e d b y t h e pr o p orti o n of s u bj e cts w h o, d uri n g t h e 6 c y cl es of 
tr e at m e nt, a c hi e v e a b est t u m or r es p o ns e of eit h er c o m pl et e r es p o ns e ( C R) 
or p arti al r es p o ns e ( P R) as d efi n e d b el o w.  A n a bs ol ut e diff er e n c e i n 
r es p o ns e r at es c o m p ar e d t o c h e m ot h er a p y al o n e of ~ 1 5 % t o 2 0 % w o ul d b e 
c o nsi d er e d cli ni c all y si g nifi c a nt. E a c h str at u m of t his tri al will c o m p ar e a 
n ull h y p ot h esis pr o p orti o n wit h a n alt er n ati v e h y p ot h esis pr o p orti o n a n d 
will us e a dir e cti o n al 5 % T y p e I err or l e v el.  E a c h str ata  will us e a n 8 0 % 
p o w er l e v el. Str at u m I c o nsists of n e ur o bl ast o m a s u bj e cts i n first r el a ps e, 
a n d t h e n ull r es p o ns e r at e ( C R + P R) is t a k e n t o b e 3 0 % w hil e t h e 
alt er n ati v e r es p o ns e r at e ( C R + P R) is t a k e n t o b e 5 0 % as d efi n e d 
a b o v e.  Str at u m  II c o nsists of m ulti pl y r el a ps e d or r efr a ct or y 
n e ur o bl ast o m a s u bj e cts a n d t h e n ull r es p o ns e r at e is t a k e n t o b e 2 0% w hil e 
t h e alt er n ati v e r es p o ns e r at e is t a k e n t o b e 4 0 %.   Str at u m III c o nsists of 
m ulti pl y r el a ps e d or r efr a ct or y m e d ull o bl ast o m a s u bj e cts, f or w h o m t h e 
n ull h y p ot h esis r es p o ns e r at es ar e als o 5 % a n d s o t h e alt er n ati v e r es p o ns e 
r at e is 2 0%.   Pr e vi o us s a m pl e si z e j ustifi c ati o ns f o c us e d u p o n a si n gl e 
s a m pl e si z e d et er mi n ati o n f or all t hr e e str at a.  Str at u m I a n d II will b e 
m o difi e d t o i m pl e m e nt a t w o -st a g e mi ni m a x d e si g n t o a c c o m m o d at e a n 
i nt eri m l o o k a n d st o p pi n g f or f utilit y d u e t o t h e l arg er s a m pl e si z e n e e d 
w hil e Str at u m III will r et ai n t h e ori gi n al si n gl e st a g e d esi g n gi v e n t h at t h e 
c urr e nt s a m pl e si z e a c cr u al is alr e a d y at 2 0 s u bj e cts p er str at u m.  
  
 
Str at u m I  
 
A s a m pl e si z e of n = 3 9 s u bj e cts will b e r e q uir e d t o t est t h e 3 0 % vs. 5 0 % 
r es p o ns e r at e h y p ot h es es f or t h e Str at u m I s u bj e ct gr o u p usi n g a t w o- st a g e 
mi ni m a x d e si g n wit h a n i nt eri m l o o k w h e n t h e first 1 9 e v al u a bl e s u bj e cts 
ar e a c cr u e d a n d t h e fi n al l o o k w h e n 3 9 e v al u a bl e s u bj e cts ar e a c cr u e d. T h e 
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t w o-st a g e d e cisi o n r ul e f or t his d e si g n b e c o m es:  
 

St a g e 1:  A c c e pt t h e n ull h y p ot h esis if t h e r es p o ns e r at e is l ess t h a n  
or e q u al t o 6/ 1 9 f or t h e 1st 1 9 s u bj e cts.  Ot h er wis e c o nti n u e t o 
st a g e 2. 
T h e pr o b a bilit y of st o p pi n g f or f utilit y at St a g e 1 is 0. 6 7 
w h e n  t h e n ull h y p ot h esis is tr u e a n d 0. 1 0 5 w h e n t h e 
alt er n ati v e is tr u e.  
  
St a g e 2:  A c c e pt t h e n ull h y p ot h esis if t h e r es p o ns e r at e is l ess t h a n 
or e q u al t o 1 6 / 3 9.  Ot h er wis e  r ej e ct t h e n ull h y p ot h esis. 
T h e si z e of t h e T y p e I err or r at e is 4. 5 % w hil e t h e a ct u al p o w er 
is 8 0. 4 %.   
 

 
Str at u m I I 
 
A s a m pl e si z e of n = 3 3 s u bj e cts will b e r e q uir e d t o t est t h e 2 0 % vs. 4 0 % 
r es p o ns e r at e h y p ot h es es f or t h e Str at u m II s u bj e ct gr o u p usi n g a t w o-
st a g e mi ni m a x d esi g n wit h a n i nt eri m l o o k w h e n t h e first 1 8 e v al u a bl e 
s u bj e cts ar e a c cr u e d a n d t h e fi n al l o o k  w h e n 3 3 e v al u a bl e s u bj e cts ar e 
a c cr u e d. T h e t w o -st a g e d e cisi o n r ul e f or t his d esi g n b e c o m es:  

 
St a g e 1:  A c c e pt t h e n ull h y p ot h esis if t h e r es p o ns e r at e is l ess t h a n  
or e q u al t o 4/ 1 8 f or t h e 1st 1 8 s u bj e cts.  Ot h er wis e c o nti n u e t o  
st a g e 2. 
T h e pr o b a bilit y of st o p pi n g f or f utilit y at St a g e 1 is 0. 7 2 w h e n t h e 
n ull h y p ot h esis is tr u e  
 
St a g e 2:  A c c e pt t h e n ull h y p ot h esis if t h e r es p o ns e r at e is l ess t h a n 
or e q u al t o 1 0/ 3 3.  Ot h er wis e  r ej e ct t h e n ull h y p ot h esis. 
T h e si z e of t h e T y p e I err or r at e is 4. 6 % w hil e t h e a ct u al p o w er 
is 8 0. 1%.    

 
Str at u m III  
 
A s a m pl e si z e of n = 2 1 will b e r e q uir e d t o t est t h e 5 % vs. 2 0 % r es p o ns e 
r at e h y p ot h es es f or t h e Str at u m III s u bj e ct gr o u ps usi n g a si n gl e st a g e 
d esi g n.   
 
 
T ot al p ati e nts  
 
Ass u mi n g t h at a p pr o xi m at el y 5 % of Str at u m I s u bj e cts will b e n o n -
e v al u a bl e, t h e a ct u al s a m pl e si z e n e e d e d will b e n = 4 1. Ass u mi n g t h at 
a p pr o xi m at el y 1 0 % of Str at u m II s u bj e cts will b e n o n -e v al u a bl e, t h e n t h e 
a ct u al s a m pl e si z e n e e d e d will b e n = 3 6.   Ass u mi n g t h at a p pr o xi m at el y 
1 0 % of Str at u m III s u bj e cts will b e n o n -e v al u a bl e, t h e n a s a m pl e si z e of n 
= 2 3 e a c h will b e r e q uir e d f or Str at a III.  
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6. 2.  St ati sti c al A n al ysis A p pr o a c h es  
St atisti c al a n al ysis of t h e pri m ar y o ut c o m e will b e c o n d u ct e d f or e a c h of 
t h e t hr e e s u bj e ct str at a s e p ar at el y Str at u m I  a n d II d at a will utili z e a t w o -
st a g e mi ni m a x a n al ysis as o utli n e d i n t h e s a m p l e si z e j ustifi c ati o n.  
Str at u m  III d at a will b e a n al y z e d o nl y w h e n t h e f ull s a m pl e si z e f or t h at 
str at u m h as b e e n a c hi e v e d. T h e n u m b er of s u bj e cts wit h c o m pl et e ( C R) 
a n d p arti al ( P R) r es p o ns es, st a bl e dis e as e ( S D), a n d pr o gr essi v e dis e as e 
( P D), will b e s u m m ari z e d r el ati v e t o t h e t ot al n u m b er of e v al u a bl e 
s u bj e cts.  A n e x a ct bi n o mi al m o d el will b e us e d t o t est t h e n ull a n d 
alt er n ati v e h y p ot h es es as s p e cifi e d i n t h e s a m pl e si z e dis c ussi o n a b o v e 
usi n g t h e st at e d dir e cti o n al 5 % si g nifi c a n c e l e v el.  I n a d diti o n, e x a ct 9 5 % 
c o nfi d e n c e i nt er v als f or t h e pri m ar y effi c a c y o ut c o m e  usi n g t h e bi n o mi al 
m o d el will b e o bt ai n e d t o s u p pl e m e nt t h e p- v al u e c al c ul ati o ns a n d  t o assist 
i n t h e i nt er pr et ati o n of t h e o bs er v e d r es ults at t h e c o m pl eti o n of t h e f ull 6 
c y cl es of tr e at m e nt.  F urt h er e x a mi n ati o n of b as eli n e a n d tr e at m e nt -r el at e d 
m e as ur es ass o ci at e d wit h t h e pri m ar y effi c a c y o ut c o m e ( C R + P R) r at e will 
utili z e a l o gisti c r e gr essi o n m o d el w h er e t h e o ut c o m e of i nt er est will b e 
t h e gr o u p of s u bj e cts a c hi e vi n g a C R or P R  vs. ot h er s u bj e cts.   
 
St atisti c al a n al ysis of t h e s e c o n d ar y o ut c o m e m e as ur es , s u c h as q u alit y of 
lif e d at a, will utili z e a wit hi n -s u bj e cts a p pr o a c h gi v e n t h e r e p e at e d 
m e as ur es str u ct ur e of t h e d at a as c oll e ct e d o v er t h e m ulti pl e o bs er v ati o n al 
ti m e p oi nts.  Ti m e t o e v e nt a n al ysis usi n g K a pl a n- M ei er pl ots a n d C o x 
r e gr essi o n m o d els will b e us e d t o e x a mi n e t h e l o n g er t er m o c c urr e n c e of 
cli ni c al o ut c o m es  (s u c h as s ur vi v al) a n d t h e i nfl u e n c e of p ot e nti al 
c o v ari at es.  T h e p ot e nti al f or missi n g d at a i n a n y l o n git u di n al st u d y is 
r e c o g ni z e d.  T h us, a s e nsiti vit y a n al ysis of t h e i m p a ct of missi n g d at a will 
b e c o n d u ct e d usi n g a m ulti pl e i m p ut ati o n a p pr o a c h if d at a c a n b e ass u m e d 
t o b e missi n g at r a n d o m or c o m pl et el y at r a n d o m.   T h es e r es ults will b e 
c o m p ar e d t o m o d eli n g r es ults b as e d u p o n li n e ar mi x e d m o d el r es ults 
wit h o ut us e of i m p ut ati o ns. 
 

7. 0  D O S E A D J U S T M E N T S   
7. 1.  Nif urti m o x D os e M o difi c ati o ns   

7. 1. 1.  A n y Gr a d e 5 t o xi cit y attri b ut a bl e t o Nif urti m o x  t h at o c c urs wit hi n 3 0 d a ys 
of t a ki n g st u d y dr u g, will r e q uir e a D S M B m e eti n g t o b e h el d wit hi n 7 
d a ys of r e p orti n g t h e t o xi cit y.  U ntil t h e ti m e t h at t h e D S M B m e ets, n o 
n e w s u bj e cts m a y b e e nr oll e d o n st u d y.  T h e c o m mitt e e will e v al u at e t h e 
r el ati o ns hi p of t h e nif urti m o x t o t h e t o xi cit y. 

7. 1. 2.  A n y s u bj e cts w h o d e m o nstr at e Gr a d e 3 or 4 C N S/ P N S t o xi cit y attri b ut a bl e 
t o Nif urti m o x will h a v e nif urti m o x h el d.  If s y m pt o ms r es ol v e wit hi n 1 4 
d a ys, s u bj e cts m a y r es u m e nif urti m o x at a r e d u c e d d os e of 2 0 m g/ k g/ d a y 
( 1 5 m g/ k g/ d a y f or m e d ull o bl ast o m a). F or s u bj e cts t h at r est art at t h e 
r e d u c e d d os e: if t h e y d e m o nstr at e a s e c o n d Gr a d e 3 or 4 C N S/ P N S 
t o xi cit y attri b ut a bl e t o Nif urti m o x at t his p oi nt t h e y will h a v e nif urti m o x 
h el d a g ai n. A g ai n, if s y m pt o ms r es ol v e wit hi n 1 4 d a ys, s u bj e cts m a y 
r es u m e nif urti m o x at a r e d u c e d d os e of 1 5 m g/ k g/ d a y ( 1 0 m g/ k g/ d a y f or 
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m e d ull o bl ast o m a). If t h e s y m pt o ms d o n ot i m pr o v e t o a Gr a d e 2 or l ess 
wit hi n 1 4 d a ys t h e y will b e r e m o v e d fr o m st u d y. F or s u bj e cts t h at r est a rt 
at t h e 1 5 m g/ k g/ d a y ( 1 0 m g/ k g/ d a y f or m e d ull o bl ast o m a) r e d u c e d d os e: if 
t h e y d e m o nstr at e a t hir d Gr a d e 3 or 4 C N S/ P N S t o xi cit y attri b ut a bl e t o 
Nif urti m o x a g ai n  at t his p oi nt t h e y will b e r e m o v e d fr o m st u d y. 

7. 1. 3.  A n y s u bj e ct w h o d e m o nstr at es Gr a d e 2 C N S/ P N S t o x i cit y attri b ut a bl e t o 
Nif urti m o x m a y h a v e nif urti m o x h el d, at t h e dis cr eti o n of t h eir tr e ati n g 
p h ysi ci a n or t h e PI, d uri n g a n e v al u ati o n of t h e s y m pt o ms f or a p eri o d u p 
t o 7 d a ys m a xi m u m.  

7. 1. 4.  S u bj e cts w h o d e v el o p a n y ot h er Gr a d e 4 t o xi cit y attri b ut a bl e t o nif urti m o x 
( ot h er t h a n h e m at ol o gi c al t o xi cit y or f e bril e n e utr o p e ni a) will h a v e t h e 
dr u g h el d a n d will b e f oll o w e d u ntil r es ol uti o n of t o xi cit y t o ≤ Gr a d e 2.  If 
s y m pt o ms r es ol v e t o ≤ Gr a d e 2 wit hi n 7 d a ys, s u bj e cts m a y r es u m e 
nif urti m o x at a r e d u c e d d os e of 2 0 m g/ k g/ d a y ( 1 5 m g/ k g/ d a y f or 
m e d ull o bl ast o m a).  If s y m pt o ms d o n ot r es ol v e t o ≤ Gr a d e 2 wit hi n 7 
d a ys, s u bj e cts will b e r e m o v e d fr o m st u d y a n d m o nit or e d u ntil t o xi cit y is 
≤ Gr a d e 2.  If s u bj e ct e x peri e n c es a s e c o n d Gr a d e 4 t o xi cit y attri b ut a bl e t o 
nif urti m o x t h e y will h a v e t h e dr u g h el d a n d will b e f oll o w e d u ntil 
r es ol uti o n of t o xi cit y t o ≤ Gr a d e 2.  If s y m pt o ms r es ol v e t o ≤ Gr a d e 2 
wit hi n 7 d a ys, s u bj e cts m a y r es u m e nif urti m o x at a r e d u c e d d os e of 
1 5 m g/ k g/ d a y ( 1 0 m g/ k g/ d a y f or m e d ull o bl ast o m a).  If s y m pt o ms d o n ot 
r es ol v e t o ≤ Gr a d e 2 wit hi n 7 d a ys, s u bj e cts will b e r e m o v e d fr o m st u d y 
a n d m o nit or e d u ntil t o xi cit y is ≤ Gr a d e 2. If s u bj e ct e x p eri e n c es a t hir d 
Gr a d e 4 t o xi cit y attri b ut a bl e t o nif urti m o x  ( ot h er t h a n h e m at ol o gi c al 
t o xi cit y or f e bril e n e utr o p e ni a) at t h e r e d u c e d d os e l e v el of 1 5 m g/ k g/ d a y 
( 1 0 m g/ k g/ d a y f or m e d ull o bl ast o m a), t h e y will b e off st u d y.  T h er e will b e 
n o d os e r e- es c al ati o ns all o w e d.  

7. 2.  T o p ot e c a n/ C y cl o p h os p h a mi d e D os e M o difi c ati o ns: 
7. 2. 1.  S u bj e cts w h o d e v el o p a n y Gr a d e 4 t o xi cit y t h at is attri b ut a bl e t o 

c y cl o p h os p h a mi d e or t o p ot e c a n ot h er t h a n t h e c o m m o nl y a nti ci p at e d 
h e m at ol o gi c or i nf e cti o us t o xi citi es will b e r e m o v e d fr o m st u d y b ut m a y 
c o nti n u e o n nif urti m o x u n d er t h e c urr e nt I N D as l o n g as n o t u m or 
pr o gr essi o n is d o c u m e nt e d.   T h es e s u bj e cts will c o nti n u e t o b e e v al u a bl e 
f or t o xi cit y. 

7. 2. 2.  S u bj e cts e x p eri e n ci n g pr ol o n g e d ( gr e at er t h a n 7 d a ys) Gr a d e  4 
h e m at ol o gi c t o xi citi es attri b ut a bl e t o c y cl o p h os p h a mi d e or t o p ot e c a n m a y 
h a v e t h eir c y cl o p h os p h a mi d e a n d t o p ot e c a n d os e r e d u c e fr o m r e c ei vi n g 
dr u g o n D a ys 1 t hr o u g h 5 of e a c h c y cl e t o o nl y r e c ei vi n g dr u g o n d a ys 1 
t hr o u g h 3 of e a c h c y cl e. 

7. 2. 3.  Pri or t o st arti n g e a c h c y cl e, t h e A N C s h o ul d b e > 5 0 0/ µ l ( e x c e pt i n 
s u bj e cts wit h d o c u m e nt e d b o n e m arr o w i n v ol v e m e nt); s e e S e c. 5. 2. 5, 8. 3,  
8. 4 a n d 8. 5 f or g ui d eli n es if c o u nts ar e i n a d e q u at e. 

7. 2. 4.  S u bj e cts e x p eri e n ci n g h e m at uri a i n e x c ess of s p or a di c as y m pt o m ati c 
mi cr os c o pi c h e m at uri a m a y h a v e M E S N A a d d e d t o t h eir 
c h e m ot h er a p y/ h y dr ati o n fl ui ds (s u g g est e d t ot al M E S N A d o s e is 6 0 % of 
c y cl o p h os p h a mi d e d os e).  S u bj e cts wit h gr oss h e m at uri a, cl ots, or d ys uri a 
d es pit e h y dr ati o n/ M E S N A will h a v e t o p ot e c a n/ c y cl o p h os p h a mi d e 
dis c o nti n u e d.  
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8. 0  S U P P O R TI V E C A R E A N D C O N C O MI T A N T T H E R A P Y  
 

8. 1.  C o n c urr e nt a nti c a n c er t h er a p y ot h er t h a n c y cl o p h os p h a mi d e or t o p ot e c a n m a y 
n ot b e a d mi nist er e d t o s u bj e cts o n st u d y E X C E P T f or r a di ati o n t o r eli e v e 
m et ast ati c b o n e p ai n as l o n g as t h er e ar e ot h er m e as ur a bl e ar e as of dis e as e t o 
f oll o w f or s e c o n d ar y e n d p oi nt.  
8. 1. 1.  R a di ati o n t h er a p y m a y b e gi v e n t o sit es of p ai nf ul b o n e m et ast as es. Pri or 

t ot al b o d y irr a di ati o n t o d os es < 2 0 G y will b e p er missi bl e, h o w e v er a n y 
pri or f o c al r a di ati o n t h er a p y t o t h e s y m pt o m ati c sit e will e x cl u d e t h e 
s u bj e ct fr o m t his st a n d ar di z e d r a di ati o n t h er a p y pl a n. S u bj e cts will b e 
tr e at e d wit h t hr e e fr a cti o ns of 3 G y e a c h. T h e r a di ati o n d os e m a y b e 
pr es cri b e d t o a p oi nt or v ol u m e at t h e dis cr eti o n of t h e tr e ati n g r a di ati o n 
o n c ol o gist. M ulti pl e sit es m a y b e i n cl u d e d a n d tr e at e d p er t h e tri al. 

8. 1. 2.  R e -tr e atm e nt r a di ati o n t h er a p y t e c h ni q u es a n d d os e s c h e d ul es will b e d o n e 
at t h e dis cr eti o n of t h e tr e ati n g r a di ati o n  o n c ol o gist.  

 

8. 2.  Pr o p of ol: I n a p ast st u d y wit h nif urti m o x, a p ossi bl e i nt er a cti o n b et w e e n pr o p of ol 
a n d nif urti m o x w as  o bs er v e d i n t w o s u bj e cts.  T h er e is v er y li mit e d i nf or m ati o n 
b ut a t e m p or al r el ati o ns hi p w as n ot e d wit h ti mi n g of m e di c ati o ns a n d a d v ers e 
e v e nt o c c urr e n c e  ( n e ur ot o xi cit y), t h e i nf or m ati o n is n ot c o n cl usi v e at t his ti m e. 
D u e t o t his p ossi bl e i nt er a cti o n, t h e f oll o wi n g g ui d eli n es f or pr o p of ol us e w hil e 
t a ki n g nif urti m o x s h o ul d b e f oll o w e d: 

H ol d nif urti m o x f or 2 4 h o urs pri or t o pr ol o n g e d a n est h esi a wit h pr o p of ol 
of > 1 h o ur.  If Nif urti m o x c a n n ot b e h el d pri or t o a pr o c e d ur e (f or 
e x a m pl e e m er g e n c y sit u ati o ns), a n d alt er n ati v e a g e nt s h o ul d b e 
c o nsi d er e d.  S h ort d ur ati o n pr o p of ol us e ( < 1 h o ur) h as n ot eli cit e d a n y 
u nt o w ar d r es p o ns es i n p ast st u d y s u bj e cts , a n d t h er ef or e d o es n ot r e q uir e 
a n y c h a n g e i n nif urti m o x us e pri or t o pr o c e d ur e.   
 

8. 3.  M etr o ni d a z ol e : D uri n g t h e c o urs e of t his st u d y; a p ossi bl e i nt er a cti o n b et w e e n 
m etr o ni d a z ol e a n d nif urti m o x h as b e e n  o bs er v e d i n t w o s u bj e cts.  T h er e is v er y 
li mit e d i nf or m ati o n b ut a t e m p or al r el ati o ns hi p w as n ot e d wit h ti mi n g of 
m e di c ati o ns a n d a d v ers e e v e nt o c c urr e n c e ( s e v er e n e ur ot o xi cit y). D u e t o t his 
p ossi bl e i nt er a cti o n, t h e f oll o wi n g g ui d eli n es f or m etr o ni d a z ol e us e w hil e t a ki n g 
nif urti m o x s h o ul d b e f oll o w e d: 

M etr o ni d a z ol e  s h o ul d n ot b e us e d w hil e t a ki n g Nif urti m o x.  If a n ot h er 
alt er n ati v e a g e nt c a n n ot b e us e d t h e n h ol d nif urti m o x d uri n g 
m etr o ni d a z ol e us e.  Nif urti m o x m a y b e r est art e d 4 8 h o urs aft er c o m pl eti o n 
of l ast d os e of m etr o ni d a z ol e. 
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8. 4.  S u p p o rti v e c a r e:  A p pr o pri at e a nti bi oti cs, bl o o d pr o d u cts, a nti e m eti cs, 
i ntr a v e n o us fl ui ds, a n d g e n er al s u p p orti v e c ar e ar e t o b e us e d as d e e m e d 
cli ni c all y n e c ess ar y b y tr e ati n g p h ysi ci a n.  

8. 5.  F o r M e d ull o bl ast o m a S u bj e cts - If, at st art of c h e m ot h er a p y, pl at el et c o u nt is ≤ 
5 0, 0 0 0/ µ l, pl at el et tr a nsf usi o n r e c o m m e n d e d t o r e d u c e t h e ris k of C N S bl e e di n g. 

8. 6.  If t h e st art of t h e n e xt c y cl e of c h e m ot h er a p y is d el a y e d b y > 1  w e e k aft er  t h e 
a nti ci p at e d st art d at e , t h e n fil gr asti m or p e gfil gr asti m  s h o ul d b e gi n 2 4- 4 8 h o urs 
aft er t h e c o m pl eti o n of d a y 5 c h e m ot h er a p y a n d c o nti n u e u ntil n e utr o p hil 
r e c o v er y (a d mi nist er e d  p er tr e ati n g i nstit uti o n’s g ui d eli n es) .  

8. 7.  S u bj e ct s w h o h a v e a s ei z ur e t h at is li k el y t o b e s e c o n d ar y t o nif urti m o x t o xi cit y 
will b e st art e d o n t h e a nti -s ei z ur e m e di c ati o n o x c ar b a z e pi n e .  If t his m e di c ati o n 
is n ot t ol er at e d a n ot h er a nti-s ei z ur e m e di c ati o n m a y b e pr es cri b e d i n c o ns ult ati o n 
wit h n e ur ol o g y. 

8. 8.  S u bj e cts w h o d e v el o p a Gr a d e 2 or hi g h er n a us e a or a n a v ersi o n t o s w all o wi n g 
t h e nif urti m o x t a bl ets m a y s plit t h e t a bl ets i n 2 a n d pl a c e t h e m i n a Si z e 0 
G el c a p, i n or d er t o m a k e t h e m e asi er t o t ol er at e.  

8. 9.  F or p ai n s e c o n d ar y t o t u m or s w elli n g, d e x a m et h as o n e at a d os e of  5 m g/ m 2  BI D 
m a y b e a d d e d t o r e gi m e n. 
 

 
9. 0  R E Q UI R E D O B S E R V A TI O N S  
 

9. 1.  Pri or  t o st u d y e ntr y ( wit hi n 7 d a ys of st art of t h er a p y): 
−  P h ysi c al e x a m i n cl u di n g n e ur ol o gi c al e x a m a n d Cli ni c al T ot al 

N e ur o p at h y S c al e ( T N S c)  
−  Uri n e c at e c h ol a mi n es  (f or n e ur o bl ast o m a o nl y) 
−  Uri n e pr e g n a n c y t est f or f e m al e s u bj e ct s of c hil d b e ari n g p ot e nti al 

( o ns et of m e ns es or ≥ 1 3 y e ars of a g e)  
−  C B C wit h diff er e nti al  
−  E l e ctr ol yt es, B U N, C r e ati ni n e,  
−  L D H, A S T, A L T, B ilir u bi n, F erriti n  
−  N e ur ol o gi c str u ct ur e d i nt er vi e w (s e e a p p e n di x I) a n d b as eli n e 

m e as ur es o n t h e B RI E F a n d P C S Q o L: D T q u esti o n n air e as w ell as t h e 
P C S Q o L: M T D q u esti o n n air e ( as o utli n e d i n s e cti o n 1 1. 0). 

 
9. 2.  Pri or  t o st u d y e ntr y ( wit hi n 3 0 d a ys of st art of t h er a p y)-  m ust  b e d o n e aft er  l ast 

pr e vi o us c h e m o d os e:  
−  C T or M RI of m e as ur a bl e dis e as e sit es  
−  MI B G s c a n ( n ot r e q uir e d if s u bj e ct’s dis e as e is pr e vi o usl y d et er mi n e d 

t o b e n ot MI B G a vi d or f or s u bj e cts wit h m e d ull o bl ast o m a)  
−  B o n e m arr o w as pir at e a n d bi o ps y (r e q uir e d f or n e ur o bl ast o m a 

s u bj e cts, o pti o n al f or m e d ull o bl ast o m a. ( S h o ul d b e str o n gl y 
c o nsi d er e d f or m e d ull o bl ast o m a s u bj e cts t h at h a v e l o w pl at el et a n d 
A N C c o u nts, a n d sl o w r e c o v eri es of c o u nts). E xtr a b o n e m arr o w 
s a m pl es t o b e s e nt (if s u bj e ct a gr e es t o bi ol o g y p orti o n of st u d y) p er 
s e cti o n 1 8. 2.  

−  C S F c ell c o u nt a n d c yt ol o g y ( m e d ull o bl ast o m a s u bj e cts o nl y)  
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9. 3.  D a y s 1 a n d 4 of C y cl e 1:  P h ar m a c o ki n eti c st u di es ar e t o b e dr a w n pri or t o t h e 
s u bj e ct t a ki n g t h eir 1st d os e of Nif urti m o x d os e a n d a g ai n 3 h o urs f oll o wi n g t h e 
o bs er v e d m or ni n g d os e. S e e s e cti o n 1 0. 0 f or s p e cifi c P K c oll e cti o n a n d h a n dli n g 
i nf or m ati o n. 
 

9. 4.  E a c h w e e k ( +/ - 3 d a y wi n d o w) f or first 2 1 d a ys:   
−  P h ysi c al e x a m i n cl u di n g n e ur ol o gi c al e x a m  
−  C B C wit h diff e r e nti al  
−  El e ctr ol yt es, B U N, cr e ati ni n e  
−  L D H, A S T, A L T, bilir u bi n  
 

9. 5.  Pri or t o e v er y 2 1 d a y tr e at m e nt c y cl e ( +/- 3 d a y wi n d o w  f or c y cl e st art) wit hi n 7 
d a ys of st art of n e xt c y cl e:  

−  P h ysi c al E x a m i n cl u di n g n e ur ol o gi c al e x a m 
−  C B C wit h diff er e nti al  
−  El e ctr ol yt es, B U N, cr e ati ni n e  
−  L D H, A S T, A L T, bilir u bi n  
−  Uri n e c at e c h ol a mi n es (f or n e ur o bl ast o m a s u bj e ct s).   

 
Tr e ati n g p h ysi ci a n m a y o bt ai n a d diti o n al st u di es at t h eir dis cr eti o n.  

 
9. 6.  A d diti o n al st u di es  at t h e e n d of C y cl es 2 a n d 4 :  

−  M RI/ C T r e -e v al u ati o n of dis e as e sit es  
−  MI B G s c a n (f or MI B G a vi d n e ur o bl ast o m a s u bj e ct s o nl y) 
−  B o n e m arr o w bi o ps y a n d as pir at e (if p ositi v e at st u d y e ntr y) 
−  C S F f or c ell c o u nt a n d c yt ol o g y ( m e d ull o bl ast o m a o nl y a n d if p ositi v e 

at st u d y e ntr y)  
−  N e ur ol o gi c al str u ct ur e d i nt er vi e w (s e e A p p e n di x 1) , Cli ni c al T ot al 

N e ur o p at h y S c al e ( T N S c), a n d m e as ur es o n t h e B RI E F a n d 
P C S Q o L: D T q u esti o n n air e ( as o utli n e d i n s e cti o n 1 1. 0 of pr ot o c ol). 

−  A d diti o n al i m a gi n g or st u di es m a y b e d o n e if cli ni c all y i n di c at e d b y 
s y m pt o ms, e x a m, or t u m or m ar k ers 

 
9. 7.  At t h e E n d of Pr ot o c ol T h er a p y ( C y cl e 6) or at E arl y Wit h dr a w al:  

−  P h ysi c al E x a m i n cl u di n g n e ur ol o gi c al e x a m a n d Cli ni c al T ot al 
N e ur o p at h y S c al e ( T N S c)  

−  C B C wit h diff er e nti al  
−  El e ctr ol yt es, B U N, cr e ati ni n e  
−  L D H, A S T, A L T, Bilir u bi n  
−  Uri n e c at e c h ol a mi n es (f or n e ur o bl ast o m a s u bj e cts) N e ur ol o gi c al 

str u ct ur e d i nt er vi e w (s e e A p p e n di x 1)  
−  M e as ur es o n t h e B RI E F a n d P C S Q o L : D T q u esti o n n air e ( as o utli n e d i n 

s e cti o n 1 1 . 0 of pr ot o c ol). 
−  M RI/ C T r e -e v al u ati o n of dis e as e sit es  
−  MI B G s c a n (f or MI B G a vi d n e ur o bl ast o m a s u bj e ct s o nl y) 
−  B o n e m arr o w bi o ps y a n d as pir at e (if p ositi v e at st u d y e ntr y) 
−  C S F f or c ell c o u nt a n d c yt ol o g y ( m e d ull o bl ast o m a o nl y a n d if p ositi v e 

at st u d y e ntr y)  
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−  If t h e s u bj e ct  wit h dr a ws e arl y, s c a ns n e e d n ot b e r e p e at e d if r e c e ntl y 
p erf or m e d u nl ess cli ni c all y i n di c at e d.  A d diti o n al i m a gi n g or st u di es 
m a y b e d o n e if cli ni c all y i n di c at e d b y s y m pt o ms, e x a m, or t u m or 
m ar k ers. Tr e ati n g p h ysi ci a n m a y o bt ai n a d diti o n al st u di es at t h ei r 
dis cr eti o n.  
 

9. 8.   F oll o w u p f or s u bj e cts r e m ai ni n g o n Nif urti m o x b ut off pr ot o c ol t h er a p y 
( O P T F): 
  
9. 8. 1.  Wit hi n 7 d a ys of st art of e a c h  c y cl e  ( +/- 3 d a y wi n d o w f or c y cl e st art): 

−  P h ysi c al E x a m i n cl u di n g n e ur ol o gi c al e x a m 
−  C B C wit h diff er e nti al  
−  El e ctr ol yt es, B U N, cr e ati ni n e  
−  L D H, A S T, A L T, bilir u bi n  
−  Uri n e c at e c h ol a mi n es (f or n e ur o bl ast o m a s u bj e cts).   
−  Tr e ati n g p h ysi ci a n m a y o bt ai n a d diti o n al st u di es at t h eir dis cr eti o n.  

 
 

9. 8. 2.  Mi ni m u m of e v er y t hr e e c y cl es ( or s o o n er if i n di c at e d) : 
−  M RI/ C T r e -e v al u ati o n of dis e as e sit es  
−  MI B G s c a n (f or MI B G a vi d n e ur o bl ast o m a s u bj e cts o nl y) 
−  B o n e m arr o w bi o ps y a n d as pir at e (if p ositi v e at st u d y e ntr y) 
−  C S F f or c ell c o u nt a n d c yt ol o g y ( m e d ull o bl ast o m a o nl y a n d if p ositi v e 

at st u d y e ntr y)  
−  Tr e ati n g p h ysi ci a n m a y o bt ai n a d diti o n al st u di es at t h eir  dis cr eti o n.  

 
 

9. 9.  L o n g t er m f oll o w u p  f or s u bj e cts t h at ar e off st u d y ( h a v e st o p p e d t a ki n g 
nif urti m o x) :  

 

9. 9. 1.  S u bj e ct s will b e f oll o w e d  at 3 0 d a ys ( + 7 d a ys) p ast l ast d os e of st u d y dr u g 
as f oll o ws: 
−  P h ysi c al  e x a m i n cl u di n g n e ur ol o gi c al e x a m 
−  C B C wit h diff er e nti al  
−  E l e ctr ol yt es, B U N, cr e ati ni n e 
−  L D H, A S T, A L T, bilir u bi n  
−  Uri n e c at e c h ol a mi n es (f or n e ur o bl ast o m a s u bj e cts)  
−  N e ur ol o gi c str u ct ur e d i nt er vi e w (s e e a p p e n di x I)  
 

9. 9. 2.  S u bj e cts will b e f oll o w e d f or l o n g t er m s urvi v al b y c o nt a ct wit h p ar e nt or 
tr e ati n g i nstit uti o n t o c o nfir m s ur vi v al at t h e f oll o wi n g ti m e p oi nts (ti m e 
fr o m l ast d os e of st u d y dr u g): 
−  2 m o nt hs  
−  3 m o nt hs  
−  5 m o nt hs  
−  7 m o nt hs  
−  9 m o nt hs  
−  1 y e ar 
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9. 1 0.  S c a n S u b missi o n: All r e q uir e d st u d y s c a ns ( C T’s, M RI’s, a n d MI B G’s) 
will b e r e vi e w e d b y c e ntr al r a di ol o g y at t h e U ni v ersit y of V er m o nt a n d 
Fl et c h er All e n H e a lt h C ar e a c c or di n g t o s e cti o n 1 3. 0.  All st u d y r e q uir e d 
s c a ns s h o ul d b e s e nt o n dis c t o:  

 
Al y ss a V a n d er W erff  
Cli ni c al Pr o gr a m C o or di n at or  
N M T R C  
1 0 0 Mi c hi g a n A v e n u e N E   M C 2 7 2          
Gr a n d R a pi d s, MI 4 9 5 0 3  
T el:  ( 6 1 6) 2 6 7 -0 3 2 7   
F a x: ( 6 1 6) 3 9 1 -2 7 8 5  
E- M ail:  Al y ss a. V a n d er W erff @  h el e n d e v o s c hil dr e n s. or g   

 
 
1 0. 0  P H A R M A C O KI N E TI C S T U DI E S  

1 0. 1.  O n D a ys 1 a n d 4 of c y cl e  1 P K s p e ci m e ns will b e c oll e ct e d.  
1 0. 1. 1.  T h e s u bj e ct will h ol d ( n ot t a k e) t h eir 1st d os e of nif urti m o x o n d a ys o n e 

a n d f o ur u ntil arri vi n g t o t h e cli ni c a n d pr e- d os e bl o o d s p e ci m e n is 
c oll e ct e d.  

1 0. 1. 2.  Pr e -d osi n g P K s a m pl e will b e c oll e ct e d a n d pr o c ess e d as p er S e cti o n 1 0. 3 
a n d 1 0. 4 

1 0. 1. 3.  O n c e t h e pr e- n if urti m o x s p e ci m e n is c oll e cte d t h e s u bj e ct will t a k e t h eir 
pr es cri b e d m or ni n g d os e of n if urti m o x.  If g el c a ps ul es ar e b ei n g us e d, t h e 
nif urti m o x s h o ul d N O T b e pl a c e d i n t h e G el C a ps ul es f or t his d os e. 

1 0. 1. 4.  T hr e e h o urs f oll o wi n g ( +/- 1 5 mi n ut es) t h e s u bj e ct ’s m or ni n g d os e  of 
nif urti m o x, t h e n e xt P K s a m pl e will b e c oll e ct e d.  

1 0. 1. 5.  T h e d at e a n d ti m e of all s p e ci m e n c oll e cti o ns a n d of t h e d os e of 
nif urti m o x will b e n ot e d i n t h e s u bj e ct ’s c h art. 

 
 

1 0. 2.  P K S a m pl e r e q ui r e m e nts:  
O n e 2 c c w h ol e bl o o d s p e ci m e n will b e c oll e ct e d i n a s er u m s e p ar at or  t u b e 
( S S T). 
 

1 0. 3.  S p e ci m e n H a n dli n g:  
1 0. 3. 1.  S p e ci m e n will b e c oll e ct e d wit h al u mi n u m f oil wr a p p e d ar o u n d t h e t u b e i n 

or d er t o pr ot e ct t h e s a m pl e fr o m li g ht d et eri or ati o n.  
1 0. 3. 2.  F oll o wi n g c oll e cti o n t h e s p e ci m e n  will t o b e all o w e d t o cl ot at r o o m 

t e m p er at ur e for n o l ess t h a n t w e nt y t o t hirt y mi n ut es. 
1 0. 3. 3.  S p e ci m e n will b e  s p u n i n a c e ntrif u g e at 1, 0 0 0- 1, 3 0 0 g f or 1 0- 1 5 mi n ut es 
1 0. 3. 4.  F oll o wi n g c e ntrif u g ati o n t h e s er u m fr o m t h e S S T will  b e ali q u ot e d i nt o a 

pl asti c s cr e w c a p p e d cr y o vi al.  
1 0. 3. 5.  S p e ci m e ns m ust b e l a b el e d wit h t h e s u bj e ct’ s i niti als, u ni q u e st u d y 

i d e ntifi er, a n d d at e a n d ti m e of s p e ci m e n c oll e cti o n. 
1 0. 3. 6.  S p e ci m e n will t h e n b e st or e d i n a - 7 0 ° C. fr e e z er u ntil r e a d y t o b e s hi p p e d.  

 

mailto:Alyssa.VanderWerff@vai.org
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1 0. 4.  S p e ci m e n s hi p pi n g : 
1 0. 4. 1.  All s p e ci m e ns will b e s hi p p e d o n dr y i c e f oll o wi n g t h e f e d er al I A T A 

h a z ar d o us S p e ci m e n S hi p pi n g G ui d eli n es 
1 0. 4. 2.  S p e ci m e ns s h o ul d b e b at c h s hi p p e d ( aft er a p pr o xi m at el y 5 s u bj e cts) o n a 

M o n d a y- T h urs d a y (l a b d o es n ot a c c e pt S at ur d a y d eli v eri es) .   
1 0. 4. 3.  S p e ci m e ns will b e s hi p p e d t o  t h e f oll o wi n g a d dr ess :  

 
Pi n g Z h a o  
P e di atri c O n c ol o g y Tr a nsl ati o n al R es e ar c h L a b or at or y  
C o o p ers L a n di n g 
1 3 4 5 M o nr o e A v e, S uit e 1 2 1 
Gr a n d R a pi ds, MI 4 9 5 0 5 
T el: 6 1 6- 4 8 6 - 8 6 4 5 
Pi n g. z h a o @ h el e n d e v os c hil dr e ns. or g  
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1 1. 0  M O NI T O RI N G O F P O T E N TI A L A D V E R S E N E U R O L O GI C A L E F F E C T S   
Pr e vi o usl y d es cri b e d n e ur o p h ar m a c ol o gi c al a n d t o xi c ol o gi c al pr o p erti es of 
nif urti m o x m a n d at e cl os e m o nit ori n g f or p ot e nti al a d v ers e n e ur ol o gi c eff e cts. 
Nif urti m o x is k n o w n t o cr oss t h e bl o o d- br ai n b arri er, r aisi n g t h e p ossi bilit y of 
a d v ers e C N S eff e cts a s w ell as p eri p h er al n e ur ot o xi cit y. T h e s y m pt o ms t o b e 
m o nit or e d ar e g ui d e d b ot h b y pri or r e p ort e d a d v ers e b e h a vi or al/s u bj e cti v e eff e cts 
( w hi c h mi g ht b e n e ur ol o gi c all y m e di at e d), as w ell as p ot e nti al si d e eff e cts 
r es ulti n g fr o m t h e c at e c h ol a mi n er gi c n e ur oto xi cit y of t h e st u d y dr u g. P ot e nti al 
c at e c h ol a mi n er gi c t ar g ets i n cl u d e s y m p at h eti c a dr e n er gi c n e ur o ns of t h e a dr e n al 
m e d ull a, n e ur o ns of t h e l o c us c er ul e us i n t h e m e d ull a, a n d d o p a mi n er gi c n e ur o ns 
of t h e b as al g a n gli a. C oll e cti v el y, t h es e n e ur o ns m o d ul at e a ut o n o mi c 
(s y m p at h eti c) c ar di o v as c ul ar f u n cti o n, m ot or c o ntr ol, att e nti o n, r e w ar d s yst e ms of 
t h e br ai n, a n d n e ur o- e n d o cri n e f u n cti o n ( e. g., pr ol a cti n r el e as e).   

 
Alt h o u g h s o m e dr u g i nf or m ati o n s u m m ari es m e nti o n p eri p h er al n e ur o p at h y as a 
p ossi bl e si d e eff e ct of nif urti m o x, t h es e r ef er e n c es a p p e ar t o r efl e ct pl a usi bl e 
n e ur o p at hi c s y m pt o ms ( n u m b or w e a k h a n ds, f e et) r at h er t h a n s p e cifi c cli ni c al or 
l a b or at or y e vi d e n c e of p eri p h er al n e ur o p at h y ( d e pr ess e d t e n d o n j er ks, a b n or m al 
el e ctr o p h ysi ol o gi c al fi n di n gs).  A r e vi e w of t h e lit er at ur e di d n ot r e v e al a n y pri or 
d efi niti v e e vi d e n c e of nif urti m o x -i n d u c e d n e ur o p at h y. H o w e v er, t o xi cit y m a y 
b e c o m e e vi d e nt at t h e hi g h er dr u g d os es t o b e st u di e d i n t his pr ot o c ol; t h er ef or e, 
i nt er v al n e ur ol o gi c al e x a mi n ati o ns a n d q u esti o ns r e g ar di n g t o xi cit y will b e 
dir e ct e d t o d et e cti n g nif urti m o x -r el at e d n e ur o p at h y. B e c a us e o n e p ot e nti al sit e of 
C N S n e ur ot o xi cit y is t h e l o c us c er ul e us — a br ai nst e m n u cl e us ass o ci at e d wit h 
r e g ul ati o n of att e nti o n a n d ar o us al —e x e c uti v e f u n cti o n will b e ass ess e d ( e. g., 
“ b e h a vi or r e g ul ati o n ” a n d “ m et a c o g niti o n ” ) wit h t h e B e h a vi or R ati n g I n d e x of 
E x e c uti v e F u n cti o n ( B RI E F).  

T h e B e h a vi or R ati n g I n v e nt or y of E x e c uti v e F u n cti o n  ( B RI E F) is d esi g n e d t o 
ass ess e x e c uti v e f u n cti o ni n g i n c hil dr e n a n d a d ol es c e nts a g es 5- 1 8. It c o nsists of 
t w o p ossi bl e r ati n g f or ms - a p ar e nt a n d a t e a c h er q u esti o n n air e - w hi c h r e q uir e 
1 0- 1 5 mi n ut es t o a d mi nist er a n d 1 5- 2 0 mi n ut es t o s c or e. W e will o nl y b e usi n g 
t h e p ar e nt c o m pl et e d q u esti o n n air e i n t his st u d y. T h e B RI E F is s uit e d f or b ot h 
h o m e a n d s c h o ol s etti n gs. T h e B RI E F is us ef ul i n e v al u ati n g c hil dr e n wit h a wi d e 
s p e ctr u m of d e v el o p m e nt al a n d a c q uir e d n e ur ol o gi c al c o n diti o ns s u c h as l e ar ni n g 
dis a biliti es, Att e nti o n -D efi cit/ H y p er a cti vit y  Dis or d er ( A D H D), Tr a u m ati c Br ai n 
I nj ur y ( T BI), L o w Birt h W ei g ht, T o ur ett e’s S y n dr o m e, a n d P er v asi v e 
D e v el o p m e nt al Dis or d ers/ A utis m.  

E a c h B RI E F q u esti o n n air e c o nt ai ns 8 6 it e ms i n 8 n o n o v erl a p p pi n g cli ni c al s c al es 
a n d 2 v ali dit y s c al es. T h es e t h e or eti c all y a n d st atisti c all y d eri v e d s c al es f or m t w o 
br o a d e r i n d e x es: 

 
1) B e h a vi or al R e g ul ati o n: I n hi bit, S hift, E m oti o n al C o ntr ol  
2) M et a c o g niti o n: I niti at e, W or ki n g M e m or y, Pl a n/ Or g a ni z e, Or g a ni z ati o n 
of M at eri als, M o nit or  
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A s s essi n g Q u alit y of Lif e ( Q o L) 
T h e q u a lit y of lif e ( Q o L) of c hil dr e n/f a mili es i n tr e at m e nt is a n i m p ort a nt 
c o nsi d er ati o n i n cli ni c al dr u g tri als. F or t h e c hil d, s o ci al- e d u c ati o n al b e h a vi or c a n 
b e aff e ct e d b y c o g niti v e a biliti es a n d n e ur ot o xi citi es a n d t h e ot h er si d e- eff e cts of 
tr e at m e nt dr u gs. H o w Q o L is aff e ct e d b y a s p e cifi c st u d y dr u g is als o of i nt er est 
gi v e n t h at Q o L is us e d b y p ar e nts, p h ysi ci a ns a n d s u bj e ct s as a m e as ur e of dr u g 
effi c a c y. T w o q u esti o n n air es will b e us e d t o m e as ur e t h e Q o L eff e cts of t h e st u d y 
dr u g(s) o n s u bj e cts a n d t h ei r f a mili es. 
 
T w o s e p ar at e q u esti o n n air es will b e us e d t o e x a mi n e t w o as p e cts of Q o L: ( 1) 
H o w s u bj e cts’ Q o L is aff e ct e d b y nif urti m o x ( a n d wit h c o m bi n ati o ns of 
a d diti o n al a g e nts/t h er a pi es), a n d ( 2), h o w t h e p ar e nts of p e di atri c c a n c er p ati e nts 
p er c ei v e t h e i m p ort a n c e of v ari o us Q o L eff e cts w hil e m a ki n g tr e at m e nt d e cisi o ns 
f or t h eir c hil d. F or t h e f or m er, t h e P e di atri c C a n c er S ur v e y: P ar e nt Ass ess m e nt of 
C hil dr e n’s Q u alit y of Lif e D uri n g Tr e at m e nt  ( P C S Q o L: D T). T h e s e c o n d as p e ct of 
Q o L will b e ass ess e d wit h P e di atri c C a n c er S ur v e y: F or P ar e nts M a ki n g 
D e cisi o ns  ( P C S Q o L: M T D). 

 
T h e pr o p os e d pl a n a n d s c h e d ul e f or m o nit ori n g of a d v ers e n e ur ot o xi c eff e cts 
i n cl u d es ( 1) s eri al n e ur ol o gi c e x a mi n ati o n, ( 2) it er ati v e str u ct ur e d i nt er vi e ws ( S e e 
A p p e n di x 1 f or “ Str u ct ur e d I nt er vi e w f or A d v ers e N e ur ol o gi c E v e nts ” f or m) a n d 
( 3) B RI E F ass ess m e nts a n d t w o Q o L q u esti o n n air es ( A p p e n di x 3). 
 
 

 N e ur ol o gi c 
E x a m  

Str u ct ur e d 
I nt er vi e w 

B RI E F  P C S Q o L: D T  
 

P C S Q o L: M T D  

B as eli n e  √  √  √ ^  √ ^  √ ^  

E n d of W e e k 1  √      

E n d of W e e k 2  √      

E n d of e v er y C y cl e  √      

E n d of C y cl es 2 & 4   √  √ ^  √ ^   

E n d of Pr ot o c ol 
T h er a p y/ E arl y 
Wit h dr a w al  

√  √  √ ^  √ ^   

3 m o nt h f oll o w u p       
6 m o nt h f oll o w u p       
9 m o nt h f oll o w u p       
1 Y e ar f oll o w u p       
N ot e . B RI E F: B e h a vi o r R ati n g I n d e x of E x e c uti v e F u n cti o n ( B RI E F); P C S Q o L: D T: P a r e nt Ass ess m e nt of 
C hil d r e n's Q u alit y of Lif e D u ri n g Tr e at m e nt ; P C S Q o L: M T D: F o r P a r e nts M a ki n g Tr e at m e nt D e cisi o n s . 
 ̂ T h e B RI E F a n d Q O L q u esti o n n air es will b e c o m pl et e d b y t h e p ar e nts  
 

 
T h e n e ur ol o gi c e x a m a n d Cli ni c al T ot al N e u r o p at h y  S c al e ( T N S c) will b e p erf or m e d b y 
a p e di atri c n e ur ol o gist or o n c ol o gist w h o is e x p eri e n c e d at p erf or mi n g n e ur ol o gi c al 
e x a ms o n c hil dr e n i n t h e a nti ci p at e d a g e gr o u p. S o m e s p e cifi c f e at ur es of t h e e x a m t o b e 
r e c or d e d i n cl u d e d e e p t e n d o n r efl e x es, p u pil si z e, l e n gt h- d e p e n d e nt s e ns or y c h a n g es, a n d 
tr e m or/ ot h er a b n or m al s p o nt a n e o us m o v e m e nts.   
 
A n o utli n e of t h e str u ct ur e d i nt er vi e w t o b e c o n d u ct e d is i n cl u d e d i n A p p e n di x I of t his 
pr ot o c ol.  
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1 2. 0  S U B J E C T WI T H D R A W A L A N D T RI A L DI S C O N TI N U A TI O N  
 
 

1 2. 1.  C rit e ri a f o r S u bj e ct Off -T h e r a p y  
S u bj e cts will b e r e m o v e d fr o m t h e st u d y t h er a p y f or t h e f oll o wi n g r e as o n s:  

•  Pr o gr essi v e n e o pl asti c dis e as e  

•  S u bj e ct or g u ar di a n wit h dr a ws c o n s e nt t o c o nti n u e i n t h e tri al  

•  S u bj e ct  d e v el o p s  a n  i nt er c urr e nt  ill n es s  t h at  pr e cl u d es  f urt h er  p arti ci p ati o n,  or  r e q uir es  a 
pr o hi bit e d c o n c o mit a nt tr e at m e nt  

•  T h e I n v esti g at or wit h dr a ws t h e s u bj e ct i n t h e s u bj e ct’ s b est i nt er ests  

•  S u bj e ct  is  l ost  t o  f oll o w -u p  ( d efi n e d  as  t h e  i n a bilit y  t o  c o nt a ct  t h e  s u bj e ct  o n  3  s e p ar at e 
o c c asi o n s o v er a p eri o d of 2 w e e k s)  

•  A d mi nistr ati v e r e as o n s ( e. g., t h e s u bj e ct is tr a n sf err e d t o h o s pi c e c ar e)  

•  A n  a d v ers e  e v e nt,  w hi c h  i n  t h e  o pi ni o n  of  t h e  I n v esti g at or,  pr e cl u d es  f urt h er  tri al 
p arti ci p ati o n or f ulfills t h e pr ot o c ol r e q uir e m e nts f or wit h dr a w al  

•  D e at h  

 

1 2. 2.  C rit e ri a f o r S u bj e ct Off -St u d y  
S u bj e cts m a y b e wit h dr a w n fr o m t h e st u d y c o m pl et el y w hi c h i n cl u d es wit h dr a w al fr o m s u r vi v al 
f oll o w-u p f or t h e f oll o wi n g r e as o n s:  

•  C o m pl eti o n of all st u d y r e q uir e m e nts  

•  S u bj e ct or g u ar di a n wit h dr a ws c o n s e nt t o c o nti n u e i n t h e tri al (if t his o c c urs, n o f urt h er st u d y 
visits or d at a m a y b e c oll e ct e d)  

•  S u bj e ct  is  l ost  t o  f oll o w -u p  ( d efi n e d  as  t h e  i n a bilit y  t o  c o nt a ct  t h e  s u bj e ct  o n  3  s e p ar at e 
o c c asi o n s o v er a p eri o d of 2 w e e k s)  

•  D e at h  

 

 
1 3. 0   154BE V A L U A TI O N/ R E S P O N S E  C R I T E RI A . 

1 3. 1.  R es p o ns e Ass ess m e nt:  E a c h s u bj e ct will b e cl assifi e d a c c or di n g t o t h eir “ b est 
r es p o ns e ” f or t h e p ur p os es of a n al ysis of tr e at m e nt eff e ct. B est r es p o ns e is 
d et er mi n e d fr o m t h e s e q u e n c e of t h e o bj e cti v e st at us es d es cri b e d b el o w.  

1 3. 2.  R es p o ns e C rit e ri a F o r P ati e nts wit h S oli d T u m o rs - T his st u d y will us e  t h e 

( R E CI S T) R es p o ns e E v al u ati o n Crit eri a i n S oli d T u m or fr o m t h e N CI.    
1 3. 3.  M e as u r a bl e dis e as e:  Th e pr es e n c e of at l e ast o n e l esi o n t h at c a n b e 

a c c ur at el y m e as ur e d i n at l e ast o n e di m e nsi o n wit h t h e l o n g est di a m et er at 
l e ast 1 0 m m. 
1 3. 3. 1.  M e as ur a bl e Dis e as e R es p o ns e will b e ass ess e d at e n d of C y cl e 2 

e n d of c y cl e 4, a n d e n d of pr ot o c ol t h er a p y.  
1 3. 3. 2.  F or p ati e nts wit h M e as ur a bl e Dis e as e: T his st u d y will us e  t h e 

( R E CI S T) R es p o ns e E v al u ati o n Crit eri a i n S oli d T u m or fr o m t h e 
N CI.  

1 3. 3. 3.  S eri al m e as ur e m e nt s of l esi o ns ar e t o b e d o n e wit h C T or M RI. 
T h e s a m e m et h o d of ass ess m e nt is t o b e us e d t o c h ar a ct eri z e e a c h 
i d e ntifi e d a n d r e p ort e d l esi o n at b as eli n e a n d d uri n g f oll o w- u p. 

1 3. 3. 4.  Q u a ntifi c ati o n  of Dis e as e B ur d e n T h e s u m of t h e l o n g est di a m et er 
( L D) f or all t ar get l esi o ns will b e c al c ul at e d a n d r e p ort e d as t h e 
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di s e as e m e as ur e m e nt.  F or t his e v al u ati o n, all s c a ns will u n d er g o 
c e ntr al r e vi e w at t h e U ni v ersit y of V er m o nt. 

C o m pl et e R es p o ns e  ( C R): Dis a p p e ar a n c e of all t ar g et l esi o ns. 
P a rti al R es p o ns e  ( P R): At l e ast a 3 0 % d e cr e as e i n t h e dis e as e 
m e as ur e m e nt, t a ki n g as r ef er e n c e t h e dis e as e m e as ur e m e nt 
d o n e t o c o nfir m m e as ur a bl e dis e as e at st u d y e ntr y . 
St a bl e Dis e as e  ( S D): N eit h er s uffi ci e nt d e cr e as e t o q u alif y f or 
P R or s uffi ci e nt i n cr e as e t o q u alif y f or P D fr o m st u d y e ntr y. 
P r o g r essi v e Dis e as e  ( P D):  At l e ast a 2 0 % i n cr e as e i n t h e s u m 
of t h e l o n g est di a m et ers of all t ar g et l esi o ns c o m p ar e d t o  st u d y 
e ntr y, t h e a p p e ar a n c e of u n e q ui v o c al n e w l esi o ns, or l a b or at or y 
e vi d e n c e of cli ni c al pr o gr essi o n ( e. g., s pr e a d t o b o n e m arr o w 
or i n cr e asi n g c at e c h ol a mi n es).  

 
 
 

1 3. 4.  R es p o ns e C rit e ri a f o r P ati e nts wit h B o n e M a r r o w Dis e as e :  
 

1 3. 4. 1.  T h os e p ati e nts wit h m or p h ol o gi c e vi d e n c e of n e ur o bl ast o m a b y r o uti n e H 
a n d E st ai ni n g ( N S E st ai ni n g o nl y is n ot e v al u a bl e) will b e e v al u a bl e t o 
ass ess b o n e m arr o w r es p o ns e.  

 
C o m pl et e r es p o ns e:  N o t u m or c ells d et e ct a bl e b y r o uti n e 
m or p h ol o g y o n t w o s u bs e q u e nt bil at er al b o n e m arr o w as pir at es 
a n d bi o psi es d o n e at l e ast t hr e e w e e ks a p art aft er st u d y e ntr y.  
P r o g r essi v e dis e as e : T u m or s e e n o n m or p h ol o g y o n t w o 
c o ns e c uti v e b o n e m arr o ws d o n e at l e ast t hr e e w e e ks a p art i n 
p ati e nts w h o h a d N O t u m or i n b o n e m arr o w at st u d y e ntr y. ( N ot e: 
P ati e nt m a y b e d e cl ar e d as pr o gr essi v e dis e as e i n b o n e m arr o w 
aft er o nl y o n e di a g n osti c b o n e m arr o w at t h e dis cr eti o n of t h e 
tr e ati n g p h ysi ci a n aft er dis c ussi o n wit h t h e st u d y c h air.) 
St a bl e dis e as e : P ersist e n c e of  a n a m o u nt of t u m or i n t h e b o n e 
m arr o w b y m or p h ol o g y t h at d o es n ot m e et crit eri a f or eit h er 
c o m pl et e r es p o ns e or pr o gr essi v e dis e as e.  
 

 
1 3. 5.  R es p o ns e C rit e ri a f o r P ati e nts wit h MI B G P ositi v e L esi o ns  

 
1 3. 5. 1.  P ati e nts w h o h a v e a p ositi v e MI B G s c a n at t h e st a rt of t h er a p y will b e 

e v al u a bl e f or  MI B G r es p o ns e.  T h e us e of 1 2 3I f or MI B G i m a gi n g is 
r e c o m m e n d e d f or all s c a ns. If t his r a di ois ot o p e is u n a v ail a bl e at t h e 
tr e ati n g i nstit uti o n, t h e us e of t h e s a m e r a di ois ot o p e f or all MI B G s c a ns 
f or a n i n di vi d u al p ati e nt is str o n gl y e n c o ur a g e d. All MI B G’s will b e 
p erf or m e d at t h e r es e ar c h i nstit uti o n a n d c e ntr all y r e vi e w e d at t h e 
U ni v ersit y of V er m o nt. 

 
T h e f oll o wi n g crit eri a will b e us e d t o r e p ort MI B G r es p o ns e b y t h e 
r es e ar c h i nstit uti o n o n t h e e n d of c o urs e r e p ort f or ms:  
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C o m pl et e r es p o ns e  = c o m pl et e r es ol uti o n of all MI B G p ositi v e 
l esi o ns 
 
P a rti al r es p o ns e  = r es ol uti o n of at l e ast o n e MI B G p ositi v e l esi o n, 
wit h p ersist e n c e of ot h er MI B G p ositi v e l esi o ns. 
 
St a bl e dis e as e  = n o c h a n g e i n MI B G s c a n i n n u m b er of p ositi v e 
l esi o ns (i n cl u d es p ati e nts w h o h a v e s a m e n u m b er of p ositi v e 
l esi o ns b ut d e cr e as e d i nt e nsit y) 
 
P r o g r essi v e dis e as e  = D e v el o p m e nt of n e w MI B G p ositi v e l esi o ns 
 
 
 
 
 
 

1 3. 6.  C e nt r al R e vi e w  
 

1 3. 6. 1.  T h e r es p o ns e of MI B G l esi o ns will b e ass ess e d o n c e ntr al r e vi e w usi n g t h e 
C uri e s c al e as o utli n e d b el o w. C e ntr al r e vi e w r es p o ns es will b e us e d t o 
ass ess effi c a c y f or st u d y e n d p oi nt. N O T E: T his s c ori n g is N O T r e q uir e d t o 
b e d o n e b y t h e r es e ar c h i nstit uti o n f or e n d of c o urs e r es p o ns e ass ess m e nts. 
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1 3. 6. 2.  T h e b o d y is di vi d e d i nt o 9 a n at o mi c s e ct ors f or ost e o m e d ull ar y l esi o ns, 
wit h a 1 0t h g e n er al s e ct or all o c at e d f or a n y e xtr a- oss e o us l esi o ns. I n e a c h 
r e gi o n, t h e l esi o ns ar e s c or e d as f oll o ws. T h e a bs ol ut e e xt e nsi o n s c o r e  is 
gr a d e d as: 0 = n o sit e p er s e g m e nt, 1 = 1 sit e p er s e g m e nt, 2 = m or e t h a n 
o n e sit e p er s e g m e nt, 3 = m assi v e i n v ol v e m e nt ( > 5 0 % of t h e s e g m e nt). 
T h e a bs ol ut e s c or e is o bt ai n e d b y a d di n g t h e s c or e of all t h e s e g m e nts. S e e 
di a gr a m of s e ct ors b el o w:  

 
1 3. 6. 3.  T h e r el ati v e s c o r e  is c al c ul at e d b y di vi di n g t h e a bs ol ut e s c or e at e a c h 

ti m e b y t h e c orr es p o n di n g pr etr e at m e nt o v er all s c or e. T h e r el ati v e s c or e of 
e a c h p ati e nt is c al c ul at e d at e a c h r es p o ns e ass ess m e nt a n d cl assifi e d as 
b el o w : 

C o m pl et e r es p o ns e: all ar e as  of u pt a k e o n MI B G s c a n c o m pl et el y 
r es ol v e d. 
P a rti al r es p o ns e : R el ati v e s c or e < 0. 2 (l esi o ns al m ost 
dis a p p e ar e d) t o < 0. 5 (l esi o ns str o n gl y r e d u c e d). 
St a bl e dis e as e : R el ati v e s c or e > 0. 5 (l esi o ns w e a kl y b ut 
si g nifi c a ntl y r e d u c e d) t o > 0. 9  (l esi o ns n ot r e d uc e d).  

     P r o g r essi v e Dis e as e : N e w L esi o ns o n MI B G s c a n.  
 
 

1 3. 7.  D efi niti o n of O v e r all R es p o ns e f o r E a c h P ati e nt  ( C e nt r al R e vi e w) 
 

1 3. 7. 1.  T hi s will b e utili z e d as a b asis t o i nt e gr at e r es p o ns e at all sit es d efi n e d as 
m e as ur a bl e i n t his st u d y, i n cl u di n g C T/ M RI l esi o ns w hi c h m e et R E CI S T 
crit eri a, MI B G p ositi v e l esi o ns, a n d b o n e m arr o w dis e as e. T h es e crit eri a 
will b e us e d t o d efi n e t h e o v er all r es p o ns e f or t h e p ati e nt i n b ot h str at a i n 
t h e st atisti c al a n al ysis. 
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1 3. 7. 2.  C o m pl et e R es p o ns e ( C R)  
Dis a p p e ar a n c e of all t ar g et l esi o ns. N o e vi d e n c e of t u m or at a n y 
sit e ( c h est, a b d o m e n, li v er, b o n e, b o n e m arr o w, n o d es, et c.), a n d 
H V A/ V M A n or m al.  

 
1 3. 7. 3.  P a rti al R es p o ns e ( P R)  

At l e ast a 3 0 % d e cr e as e i n t h e dis e as e m e as ur e m e nt f or C T/ M RI  
t ar g et l esi o ns, t a ki n g as r ef er e n c e t h e dis e as e m e as ur e m e nt d o n e t o 
c o nfir m m e a s ur a bl e dis e as e i n t ar g et l esi o ns at st u d y e ntr y. B o n e 
m arr o w wit h C R. MI B G wit h eit h er P R/ C R i n b o n e l esi o ns; MI B G 
m a y b e S D or C R i n s oft tiss u e l esi o ns c orr es p o n di n g t o l esi o ns o n 
C T/ M RI. H V A/ V M A m a y still b e el e v at e d.  

 
1 3. 7. 4.  P r o g r essi v e Dis e as e ( P D)  

A n y o n e of t h e f oll o wi n g: 
a) At l e ast a 2 0 % i n cr e as e i n t h e dis e as e m e as ur e m e nt f or C T/ M RI 
t ar g et l esi o ns, t a ki n g as r ef er e n c e t h e s m all est dis e as e 
m e as ur e m e nt r e c or d e d si n c e t h e st art  of tr e at m e nt.  
b) A p p e ar a n c e of o n e or m or e n e w l esi o ns or n e w sit es of t u m or. 
c) P D as d efi n e d a b o v e f or eit h er b o n e m arr o w or MI B G l esi o ns.  

 
1 3. 7. 5.  St a bl e dis e as e ( S D)  

T h e p ati e nt will b e cl assifi e d as st a bl e dis e as e if t h er e ar e n o n e w 
l esi o ns; n o n e w sit es of dis e as e , a n d t h e y d o n ot fit t h e crit eri a f or 
P D/ P R/ C R a s a b o v e.  
 
 

 
 
1 4. 0  S A F E T Y M O NI T O RI N G  

1 4. 1.  T o xi cit y d at a m ust b e s u b mitt e d t o t h e St u d y C h air at t h e e n d of e a c h c y cl e of 
t h er a p y. 

1 4. 2.  Gi n a H a n n a, P h ar m D will s er v e as t h e S af et y Offi c er f or t his pr ot o c ol . T h e 
S af et y Offi c er will r e vi e w all t o xi cit y d at a at e a c h D S M B m e eti n g or s o o n er if 
t h er e is a s af et y c o n c er n. 

1 4. 3.  T h e N M T R C V 0 7 0 6  m o nit ori n g Pl a n will b e f oll o w e d f or t his pr ot o c ol. 
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1 5. 0  A D V E R S E E V E N T R E P O R TI N G  
 

1 5. 1.  Nif urti m o x is s u p pli e d t hr o u g h a n I N D a n d t h er ef or e r es p o nsi bilit y t o t h e 
F D A i n cl u d es: 

1 5. 1. 1.  R e p orti n g a n y u n e x p e ct e d f at al or lif e- t hr e at e ni n g a d v ers e e x p eri e n c e 
ass o ci at e d wit h us e of t h e dr u g b y t el e p h o n e, f a x, or o v er ni g ht m ail, n o 
l at er t h a n 7 c al e n d ar d a ys aft er i niti al r e c ei pt of i nf or m ati o n. 

1 5. 1. 2.  R e p orti n g a n y a d v ers e e x p eri e n c e ass o ci at e d wit h us e of t h e dr u g t h at is 
b ot h s eri o us a n d u n e x p e ct e d i n writi n g n o l at er t h a n 1 5 c al e n d ar d a ys aft er 
i niti al r e c ei pt of i nf or m ati o n. 

1 5. 1. 3.  S u b mitti n g a n n u al pr o gr ess r e p orts. 
1 5. 1. 4.  F e bril e n e utr o p e ni a is a n e x p e ct e d r es ult  of t o p ot e c a n/ c y cl o p h os p h a mi d e 

a n d s o d o es  n ot  n e e d t o b e r e p ort e d. 
1 5. 2.  A “ D at a F or m f or R e c or di n g A d v ers e E v e nts ” will b e pr o vi d e d t o r e c or d n o n-

s eri o us A d v ers e E v e nts.   All Gr a d e 3 ( C T C A E V ersi o n 3. 0) or hi g h er A E’s 
( e x c e pt h e m at ol o gi c) will n e e d t o b e c a pt ur e d .  

1 5. 3.  T h e D S M B c h air e d b y t h e s af et y offi c er will r e g ul arl y m e et p er N M T R C 
p oli c y a n d D S M B c h art er t o r e vi e w all s af et y r e p orts a n d d et er mi n e w h et h er 
pr ot o c ol m o difi c ati o ns ar e w arr a nt e d .  

 
 
1 6. 0   S E RI O U S A D V E R S E E V E N T R E P O R TI N G  
 

1 6. 1.  All S eri o us A d v ers e E v e nt s ( S A E’s ) t h at o c c ur at p arti ci p ati n g sit es m ust  b e 
r e p orte d  t o t h e c o or di n ati n g sit e wit hi n 2 4 h o urs of dis c o v er y a n d 
c o or di n ati n g c e nt ers m ust diss e mi n at e t his i nf or m ati o n t o t h e ot h er sit es as 
s o o n as p ossi bl e.   
All s eri o us, u n e x p e ct e d e v e nts a n d Gr a d e  4 a n d Gr a d e 5 t o xi citi es, b ot h 
e x p e ct e d a n d u n e x p e ct e d , m ust b e r e p ort e d t o t h e St u d y C h air ( w h o will t h e n 
r e p ort it t o t h e S af et y Offi c er) wit hi n 2 4 h o urs of dis c o v er y. T h e p arti ci p ati n g 
sit e will t h e n b e r es p o nsi bl e f or s u b mitti n g all r e q uir e d M e d w at c h es t h at o c c ur 
at t h eir sit es t o t h e F D A ( a n d pr o vi di n g a c o p y t o t h e c o or di n ati n g sit e st u d y 
c h air), a n d s u b mitti n g p a p er w or k t o all t h eir o w n l o c al I R B r e q uir e m e nts.   
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1 6. 2.  R el at e d n es s t o St u d y D r u g  
T h e I n v esti g at or m u st att e m pt t o d et er mi n e if a n a d v ers e e v e nt is i n s o m e w a y r el at e d t o t h e u s e 
of  t h e  st u d y  dr u g  a n d  d efi n e  a n  attri b uti o n  c at e g or y.  T his  r el ati o n s hi p  s h o ul d  b e  d es cri b e d  as 
f oll o ws: 
 

R E L A TI O N S HI P  A T T RI B U TI O N  D E S C RI P TI O N  

U nr el at e d t o 
i n v e sti g ati o n al 

a g e nt/i nt er v e nti o n  
 

U nr el at e d  

T h e A E i s cl e arl y N O T r el at e d t o t h e 
i nt er v e nti o n. 
T h e e v e nt is cl e arl y d u e t o c a u s es disti n ct fr o m t h e u s e of 
t h e st u d y dr u g, s u c h as a d o c u m e nt e d pr e-e xisti n g 
c o n diti o n, t h e eff e ct of a c o n c o mit a nt m e di c ati o n, or a n e w 
c o n diti o n w hi c h, b as e d o n t h e p at h o p h ysi ol o g y of t h e 
c o n diti o n, a n d t h e p h ar m a c ol o g y of t h e st u d y dr u g, w o ul d 
b e u nr el at e d t o t h e u s e of t h e st u d y dr u g.  

U nli k el y  

T h e A E i s d o u btf ull y r el at e d t o t h e i nt er v e nti o n. 
A d v ers e e v e nt d o es n ot h a v e t e m p or al r el ati o n s hi p t o 
i nt er v e nti o n, c o ul d r e a dil y h a v e b e e n pr o d u c e d b y t h e 
s u bj e ct’s cli ni c al st at e, c o ul d h a v e b e e n d u e t o 
e n vir o n m e nt al or ot h er i nt er v e nti o ns, d o es n ot f oll o w 
k n o w n p att er n of r es p o n s e t o i nt er v e nti o n, d o es n ot 
r e a p p e ar or w ors e n wit h r ei ntr o d u cti o n of i nt er v e nti o n. 

R el at e d t o  
i n v e sti g ati o n al 

a g e nt/i nt er v e nti o n  
 

P o s si bl e  

T h e A E m a y b e r el at e d t o t h e i nt er v e nti o n. 
T h e e v e nt f oll o w s a r e as o n a bl e t e m p or al s e q u e n c e fr o m 
a d mi nistr ati o n of t h e st u d y dr u g a n d t h e e v e nt f oll o w s a 
k n o w n r es p o n s e p att er n t o t h e st u d y dr u g B U T t h e e v e nt 
c o ul d h a v e b e e n pr o d u c e d b y a n i nt er c urr e nt m e di c al 
c o n diti o n w hi c h, b as e d o n t h e p at h o p h ysi ol o g y of t h e 
c o n diti o n, a n d t h e p h ar m a c ol o g y of t h e st u d y dr u g, w o ul d 
b e u nli k el y r el at e d t o t h e u s e of t h e st u d y dr u g O R t h e 
e v e nt c o ul d b e t h e eff e ct of a c o n c o mi t a nt m e di c ati o n. 

Pr o b a bl e  

T h e A E i s li k el y r el at e d t o t h e i nt er v e nti o n. 
T h e e v e nt f oll o w s a r e as o n a bl e t e m p or al s e q u e n c e fr o m 
a d mi nistr ati o n of t h e st u d y dr u g, t h e e v e nt f oll o ws a 
k n o w n r es p o n s e p att er n t o t h e st u d y dr u g A N D t h e e v e nt 
c a n n ot h a v e b e e n r e as o n a bl y e x pl ai n e d b y a n i nt er c urr e nt 
m e di c al c o n diti o n O R t h e e v e nt c a n n ot b e t h e eff e ct of a 
c o n c o mit a nt m e di c ati o n.  

D efi nit e  

T h e A E i s cl e arl y r el at e d t o t h e i nt er v e nti o n. 
T h e e v e nt f oll o w s a r e as o n a bl e t e m p or al s e q u e n c e fr o m 
a d mi nistr ati o n of t h e st u d y dr u g, t h e e v e nt f oll o ws a 
k n o w n r es p o n s e p att er n t o t h e st u d y dr u g a n d b as e d o n t h e 
k n o w n p h ar m a c ol o g y of t h e st u d y dr u g, t h e e v e nt is 
cl e arl y r el at e d t o t h e eff e ct of t h e st u d y dr u g.  T h e a d v ers e 
e v e nt i m pr o v es u p o n dis c o nti n u ati o n of t h e st u d y dr u g  a n d 
r e a p p e ars u p o n r e p e at e x p o s ur e. 

 
 
 

1 7. 0  A G E N T I N F O R M A TI O N  
1 7. 1.   193B193BNif u rti m o x - S e e att a c h e d p r o d u ct b r o c h u r e.   

1 7. 1. 1.  F o r m ul ati o n a n d St a bilit y : T h e d r u g is st a bl e at r o o m t e m p e r at u r e, 
a n d is li g ht s e nsiti v e.  

1 7. 1. 2.  G ui d eli n es f o r A d mi nist r ati o n : S e e s e cti o ns u n d e r 5. 1. 
1 7. 1. 3.  S u p pli e r: T h e d r u g will b e p r o vi d e d t o e a c h sit e b y B a y e r i n pill f o r m.  
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Ris ks a n d si d e eff e ct s r el at e d t o nif u rti m o x:  
T h o s e i n di c ati n g n e e d f o r m e di c al att e nti o n:  

  C o m m o n  O c c a si o n al  R a r e  

H a p p e ns t o 2 1 -1 0 0 
c hil d r e n o ut of e v e r y 1 0 0  

H a p p e ns t o 5 -2 0 
c hil d r e n o ut of e v e r y 
1 0 0  

H a p p e ns t o < 5 c hil d r e n o ut of 
e v e r y 1 0 0  

W hil e t a ki n g 
nif u rti m o x:  

  S ki n R a s h, h e a d a c h e o r 
v e rti g o ( di z zi n ess)  

C e n tr al n er v o us s yst e m  
t o xi cit y i n cl u di n g dis ori e nt ati o n 
( c o nf u si o n ), dist ur b a n c es of 
e q uili bri u m s u c h as at a xi a 
( cl umsi n ess or u n st e a di n ess), 
a n d n yst a g m u s ( u n c o ntr oll e d 
b a c k -a n d -f ort h a n d/ or r olli n g 
e y e m o v e m e nts ); e x cit ati o n, 
f or g etf ul n ess, i n s o m ni a (tr o u bl e 
i n sl e e pi n g ), irrit a bilit y, 
p s y c h o sis ( m o o d or m e nt al 
c h a n g es ), s ei z ur es 
( c o n v ulsi o n s), m u s cl e 
w e a k n ess, p er i p h er al 
n e ur o p at h y ( n u m b n ess, 
ti n gli n g, p ai n, or w e a k n ess i n 
h a n d s or f e et)  a n d tr e m ors; a 
hi g h e o si n o p hil c o u nt, f e v er, 
i m p ot e n c e ( d e cr e as e d s e x u al 
dri v e or a bilit y), or a l o w w hit e 
bl o o d c ell c o u nt wit h a ris k of  
i nf e cti o n c a n o c c ur wit h hi g h 
d o s es  

U s u all y dis a p p e ar 
s p o nt a n e o u sl y aft er 
wit h dr a w al of t h e 
m e di c ati o n.  

L at e:  

T h er e ar e n o k n o w n l at e si d e eff e cts of Nif urti m o x at t his ti m e.  

A n y ti m e aft er 
c o m pl eti o n of 
tr e at m e nt 
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Ris ks a n d si d e eff e cts r el at e d t o n if u rti m o x 
T h o s e i n di c ati n g n e e d f o r m e di c al att e nti o n o nl y if t h e y c o nti n u e o r a r e b ot h e rs o m e: 

  C o m m o n  O c c asi o n al  R ar e  

H a p p e n s t o 2 1 -1 0 0 c hil dr e n 
o ut of e v er y 1 0 0  

H a p p e n s t o 5 -2 0 c hil dr e n 
o ut of e v er y 1 0 0  

H a p p e n s t o < 5 c hil dr e n o ut of 
e v er y 1 0 0  

W hil e t a ki n g 
n if urti m o x: 

G astr oi nt esti n al dist ur b a n c es, 
s u c h as a n or e xi a wit h w ei g ht 
l o ss (l o ss of a p p etit e), 
e pi g astri c p ai n ( a b d o mi n al or 
st o m a c h p ai n), n a us e a a n d/ or 
v o miti n g o c c ur i n 2 0 -8 0 % of 
p ati e nts.   

H e a d a c h e or v erti g o 
( di z zi n ess) o c c ur i n 1 0- 
1 2 % of p ati e nts.  

  

 

 
1 7. 2.   C y cl o p h os p h a mi d e  N S C # 0 2 6 2 7 1 

1 7. 2. 1.  S o u r c e a n d P h a r m a c ol o g y : A n al k yl ati n g a g e nt, r el at e d t o nitr o g e n 
m ust ar d, w hi c h is bi o c h e mi c all y i n ert u ntil it is m et a b oli z e d t o its a cti v e 
c o m p o n e nts b y t h e li v er p h os p h a mi d as es. It is n o n- p h as e- s p e cifi c. T h e 
dr u g a n d its m et a b olit es ar e e x cr et e d e x cl usi v el y b y t h e ki d n e y aft er 
p ar e nt er al a d mi nistr ati o n. T h e pl as m a h alf -lif e r a n g es fr o m 4 t o 6. 5 h o urs.  

1 7. 2. 2.  F o r m ul ati o n a n d St a bilit y :  S e e p a c k a g e ins ert.  
1 7. 2. 3.  G ui d eli n es f o r A d mi nist r ati o n :   T h e cy cl o p h os p h a mi d e will b e 2 5 0 

m g/ m 2/ d os e pr e p ar e d p er i nstit uti o n al st a n d ar ds i n n or m al s ali n e a n d 
a d mi nist er e d i ntr a v e n o usl y o v er 3 0 mi n ut es. S e e s e cti o ns u n d er 5. 2. 

17 2 4  201BT o xi cit y :  

 C o m m o n  
H a p p e ns t o 2 1 - 1 0 0 

c hil dr e n o ut of e v er y 
1 0 0  

O c c asi o n al  
H a p p e ns t o 5 - 2 0 
c hil dr e n o ut of 

e v er y 1 0 0  

R a r e  
H a p p e ns t o < 5 
c hil dr e n o ut of 

e v er y 1 0 0  
I m m e di at e:  
Wit hi n 1 - 2 d a ys of 
r e c ei vi n g dr u g 

A n or e xi a ( L), 
n a us e a ( L),  
v o miti n g( L)  

M et alli c t ast e ( L),  
I n a p pr o pri at e 
A D H 1  

Tr a nsi e nt bl urr e d 
visi o n 1  c ar di a c 
t o xi cit y wit h 
arr h yt h mi as 1  
m y o c ar di al 
n e cr osis 2 ( L) 

P r o m pt:  
Wit hi n 2 - 3 w e e ks, 
pri or t o t h e n e xt 
c o urs e  

M y el os u p pr essi o n 
( L), 
al o p e ci a ( L)  
 

H e m orr h a gi c 
c ystitis ( L)  
 

 

D el a y e d:  
A n y ti m e l at er 
d uri n g t h er a p y, 
e x cl u di n g t h e  
a b o v e c o n diti o ns 

I m m u n os u p pr essi o n, 
g o n a d al 
d ysf u n cti o n /st erilit y 
( L) 
 

 
 
 
 
 

P ul m o n ar y 
fi br osis 3( L) 

L at e:  
A n y ti m e aft er 
c o m pl eti o n of 
tr e at m e nt 

  S e c o n d ar y 
m ali g n a n c y, 
bl a d d er fi br osis 
 

1 L ess c o m m o n wit h l o w er d os es. 3 Ris k i n cr e as e d wit h c h est r a di ati o n.  
2 O nl y wit h v er y hi g h d os es. ( L) T o xi cit y m a y als o o c c ur l at er.  
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1 7. 2. 5.  S u p pli e r : C o m m er ci all y a v ail a bl e. S e e p a c k a g e i ns ert f or f urt h er 

i nf or m ati o n. 
 

1 7. 3.   T o p ot e c a n  N S C # 6 0 9 6 9 9 
1 7. 3. 1.  S o u r c e a n d P h a r m a c ol o g y : T o p ot e c a n A S is a s e mis y nt h eti c a n al o g u e of 

c a m pt ot h e ci n, a n al k al oi d d eri v e d fr o m t h e c a m pt ot h e ci n tr e e w hi c h gr o ws 
wi d el y t hr o u g h o ut Asi a. T h e dr u g is a s p e cifi c T o p ois o m er as e -I i n hi bit or. 
T o p ot e c a n i nt erf er es wit h t h e r e p air a cti vit y of t o p ois o m er as e I b y 
st a bili zi n g t h e f or m ati o n of a c o v al e ntl y b o n d e d D N A- T o p ois o m er as e I 
c o m pl e x. T h us, t h e 5'- p h os p h or yl t er mi n us of t h e e n z y m e c at al y z e d si n gl e 
str a n d D N A  

br e a k r e m ai ns b o u n d t o t h e t yr osi n e of t h e e n z y m e t h er e b y 
i nt erf eri n g wit h r e pli c ati o n. T h e dr u g e xists as t w o s p e ci es i n 
e q uili bri u m i n a q u e o us s ol uti o ns. O n e is a m or e a cti v e cl os e d-ri n g 
l a ct o n e a n d t h e ot h er a l ess a cti v e o p e n ri n g f or m. A ci di c 
c o n diti o ns f a v or t h e cl os e d ri n g l a ct o n e f or m w hil e b asi c a n d 
p h ysi ol o gi c p H f a v ors t h e o p e n ri n g f or m. I n h u m a n pl as m a t h e 
l a ct o n e f or m is a b o ut 2 1 % b o u n d t o pl as m a pr ot ei n. T h e dr u g is 
e x cr et e d 3 9 % i n uri n e a n d t h e r e m ai n d er i n t h e st o ol, t h e l att er is 
pr es u m a bl y vi a bili ar y e x cr eti o n. I n r ats, o v er 9 0 % of t h e 
r a di o a cti vit y fr o m [ 1 4 C]t o p ot e c a n w as r e c o v er e d i n st o ol a n d uri n e 
i n t h e first 9 6 h o urs. T h e h alf lif e f or t h e l a ct o n e f or m is 1 8 0 
mi n ut es. 

1 7. 3. 2.  F o r m ul ati o n a n d St a bilit y:  S e e p a c k a g e ins ert . 
1 7. 3. 3.  G ui d eli n es f o r A d mi nist r ati o n : T o p ot e c a n at a d os e of 0. 7 5 m g/ m 2  will 

b e pr e p ar e d p er i nstit uti o n al st a n d ar ds i n n or m al s ali n e a n d  a d mi nist er e d  
i ntr a v e n o usl y,  i nf us e d o v er 3 0 mi n ut es. S e e s e cti o ns u n d er 5. 2. 

1 7. 3. 4.  T o xi cit y : 
 

 C o m m o n  
H a p p e ns t o 2 1 - 1 0 0 

c hil dr e n  o ut of 
e v er y 1 0 0  

O c c asi o n al  
H a p p e ns t o 5 - 2 0 
c hil dr e n o ut of 

e v er y 1 0 0  

R a r e  
H a p p e ns t o < 5 
c hil dr e n o ut of 

e v er y 1 0 0  
I m m e di at e:  
Wit hi n 1 - 2 d a ys of 
r e c ei vi n g dr u g 
 

 N a us e a, v o miti n g, 
di arr h e a ( L), 
m u c ositis ( L), fl u -
li k e s y m pt o ms ( L), 
h e a d a c h e, r as h ( L), 
el e v at e d 
tr a ns a mi n as es, 
el e v at e d al k ali n e 
p h os p h at as e, 
el e v at e d bilir u bi n  

A b d o mi n al p ai n, 
ri g ors 
 

P r o m pt:  
Wit hi n 2 - 3 w e e ks, 
pri or t o n e xt c o urs e  

M y el os u p pr essi o n,  
al o p e ci a 
 

  

D el a y e d:  
A n yti m e l at er 

 Ast h e ni a  
 

Mi cr os c o pi c 
h e m at uri a  
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d uri n g t h er a p y, 
e x cl u di n g t h e a b o v e 
c o n diti o ns  
L at e:  
A n yti m e aft er 
c o m pl eti o n of 
t h er a p y 

   

 
( L) T o xi cit y m a y als o o c c ur l at er. 

1 7. 3. 5.  S u p pli e r : C o m m er ci all y a v ail a bl e. S e e p a c k a g e i ns ert f or f urt h er 
i nf or m ati o n. 
 

1 7. 4.  Fil g r a sti m N S C #  6 1 4 6 2 9 
1 7. 4. 1.  S o u r c e a n d P h a r m a c ol o g y : Fil gr asti m is a h u m a n gr a ul o c yt e c ol o n y 

sti m ul ati n g f a ct or ( G - C S F), pr o d u c e d b y r e c o m bi n a nt D N A t e c h n ol o g y. 
Fil gr astri m is a 1 7 5 a mi n o a ci d pr ot ei n wit h a m ol e c ul ar w ei g ht of 1 8, 8 0 0 
d alt o ns m a n uf a ct ur e d b y r e c o m bi n a nt D N A t e c h n ol o g y utili zi n g E. c oli 
b a ct e ri a i nt o w hi c h h as b e e n i ns ert e d t h e h u m a n gr a n ul o c yt e c ol o n y 
sti m ul at i n g f a ct or g e n e. It diff ers fr om t h e n at ur al pr ot ei n i n t h at t h e N- 
a mi n o a ci d i n m et hi o ni n e a n d t h e pr ot ei n is n ot gl y c os yl at e d.  G- C S F is a 
li n e a g e s p e cifi c c ol o n y-sti m ul ati n g f a ct or w hi c h r e g ul at es t h e pr o d u cti o n 
of n e utr o p hils wit hi n t h e b o n e m arr o w a n d aff e cts n e u tro p hil pr o g e nit or 
pr olif er ati o n, diff er e nti ati o n a n d s el e ct e d e n d- c ell f u n cti o n al a cti v ati o n( 
i n cl u di n g e n h a n c e d p h a g o c yti c a bilit y, pri mi n g of t h e c ell ul ar m et a b olis m 
ass o ci at e d wit h r es pir at or y b urst, a nti b o d y d e p e n d e nt killi n g, a n d t h e 
i n cr e as e d e x pr essi o n of s o m e f u n cti o ns ass o ci at e d wit h c ell s urf a c e 
a nti g e n).  T h e eli mi n ati o n h alf- lif e is si mil ar f or s u b c ut a n e o us a n d 
i ntr a v e n o us a d mi nistr ati o n, a p pr o xi m at el y 3. 5 h o urs.  T h e ti m e t o p e a k 
c o n c e ntr ati o n wit h a d mi nist er e d s u b c ut a n e o usl y is 2 t o 8 h o urs. 

1 7. 4. 2.  F o r m ul ati o n a n d St a bilit y : S e e p a c k a g e ins ert.  
1 7. 4. 3.  G ui d eli n es f o r A d mi nist r ati o n : Fil gr asti m or p e gfil gr asti m s h o ul d b e gi n 

2 4- 4 8 h o urs aft er t h e c o m pl eti o n of d a y 5 c h e m ot h er a p y if n e e d e d, a n d 
c o nti n u e u ntil n e utr o p hil r e c o v er y.  P e g fil gr asti m m a y b e s u bstit ut e d at t h e 
dis cr eti o n of t h e tr e ati n g p h ysi ci a n. 

 
1 7. 4. 4.  T o xi cit y : 

Ris k s a n d si d e eff e cts r el at e d t o fil g r asti m i n cl u d e t h os e w hi c h a r e: 
C o m m o n  

H a p p e ns t o 2 1 - 1 0 0 
c hil dr e n o ut of e v er y 1 0 0  

O c c asi o n al  
H a p p e ns t o 5 - 2 0 c hil dr e n o ut of 

e v er y 1 0 0  

R a r e  
H a p p e ns t o < 5 c hil dr e n o ut of 

e v er y 1 0 0  

•  A c hi n g or p ai n i n t h e 
b o n es 

 

•  L o c al irrit ati o n at t h e sit e of 
t h e i nj e cti o n 

•  H e a d a c h e    
•  Hi g h er t h a n n or m al l e v els of 

li v er e n z y m es a n d uri c a ci d 
i n t h e bl o o d 

•  A l o w n u m b er of pl at el ets i n 
t h e bl o o d w hi c h m a y c a us e 
y o u t o br uis e a n d bl e e d 

•  All er gi c r e a cti o ns w hi c h 
c a n b e lif e t hr e at e ni n g 
wit h s h ort n ess of br e at h, 
l o w bl o o d pr ess ur e, r a pi d 
h e art r at e, hi v es a n d f a ci al 
s w elli n g. T his r e a cti o n is 
v er y r ar e a n d h as b e e n  
ass o ci at e d m ai nl y wit h 
i ntr a v e n o us 
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m or e e asil y  
•  L o w f e v er 
•  E nl ar g e m e nt of t h e s pl e e n 

w hi c h m a y c a us e p ai n i n t h e 
a b d o m e n or l eft s h o ul d er 

•  W ors e ni n g of s ki n r as h es 
•  Hi g h er t h a n n or m al w hit e 

bl o o d c o u nt 

a d mi nistr ati o n.  
•  If y o u ar e k n o w n t o h a v e 

si c kl e c ell dis e as e, 
fil gr asti m m a y c a us e a 
si c kl e c ell crisis  

•  R u pt ur e of t h e s pl e e n 
•  Diffi c ult y br e at hi n g a n d 

l u n g d a m a g e t h at m a y b e 
d u e t o t h e w hit e bl o o d 
c ells t h at ar e sti m ul a t e d b y 
fil gr asti m tr a v eli n g t o t h e 
l u n gs w h e n t h e y ar e 
i nfl a m e d or i nf e ct e d. 

 

1 7. 4. 5.  S u p pli e r:  C o m m er ci all y a v ail a bl e. S e e p a c k a g e i ns ert f or f urt h er 
i nf or m ati o n. 
 

1 7. 5.  P e gfil g r asti m ( p e g yl at e d fil g r asti m, S D/ 0 1, N e ul ast a ®) ( 0 7 2 0 0 6 
1 7. 5. 1.  S o u r c e a n d P h a r m a c ol o g y :. P e gfil gr asti m is t h e p e g yl at e d f or m of 

r e c o m bi n a nt m et hi o n yl h u m a n G-C S F(fil gr asti m). P e gfil gr asti m is 
pr o d u c e d b y c o v al e ntl y bi n di n g a 2 0- kil o d alt o n ( k D) 
m o n o m et h o x y p ol y et h yl e n e gl y c ol m ol e c ul e t o t h e N- t er mi n al m et hi o n yl 
r esi d u e of fil gr asti m. T h e m ol ec ul ar w ei g ht of p e gfil gr asti m is 3 9 k D. G-
C S F is a li n e a g e s p e cifi c c ol o n y -sti m ul ati n g f a ct or w hi c h r e g ul at es t h e 
pr o d u cti o n of n e utr o p hils wit hi n t h e b o n e m arr o w a n d aff e cts n e utr o p hil 
pr o g e nit or pr olif er ati o n, diff er e nti ati o n, a n d s el e ct e d e n d- c ell f u n cti o n al 
a cti v ati o n (i n cl u di n g e n h a n c e d p h a g o c yti c a bilit y, pri mi n g of t h e c ell ul ar 
m et a b olis m ass o ci at e d wit h r es pir at or y b urst, a nti b o d y d e p e n d e nt killi n g, 
a n d t h e i n cr e as e d e x pr essi o n of s o m e f u n cti o ns ass o ci at e d wit h c ell 
s urf a c e a nti g e ns). Aft er s u b c ut a n e o us i nj e cti o n t h e eli mi n ati o n h alf- lif e of 
p e gfil gr asti m r a n g es fr o m 1 5 t o 8 0 h o urs a n d t h e ti m e t o p e a k 
c o n c e ntr ati o n r a n g es fr o m 2 4 t o 7 2 h o urs. S er u m l e v els ar e s ust ai n e d i n 
m ost p ati e nts d uri n g t h e n e utr o p e ni c p eri o d p ost c h e m ot h er a p y, a n d b e gi n 
t o d e cli n e aft er t h e st art of n e utr o p hil r e c o v er y, c o nsist e nt wit h n e utr o p hil-
d e p e n d e nt eli mi n ati o n. 

1 7. 5. 2.  F o r m ul ati o n a n d St a bilit y : S e e p a c k a g e i ns ert. 
1 7. 5. 3.  G ui d eli n es  f o r A d mi nist r ati o n: Fil gr asti m or p e gfil gr asti m s h o ul d b e gi n 

2 4- 4 8 h o urs aft er t h e c o m pl eti o n of d a y 5 c h e m ot h er a p y if n e e d e d, a n d 
c o nti n u e u ntil n e utr o p hil r e c o v er y.  P e gfil gr asti m m a y b e s u bstit ut e d at t h e 
dis cr eti o n of t h e tr e ati n g p h ysi ci a n. 
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1 7. 5. 4.  T o xi cit y : 
 

Ris k s a n d si d e eff e cts r el at e d t o p e gfil g r asti m i n cl u d e t h os e w hi c h:  

C o m m o n  
H a p p e ns t o 2 1- 1 0 0 

c hil dr e n o ut of e v er y 1 0 0  

O c c asi o n al  
H a p p e ns t o 5 - 2 0 c hil dr e n o ut of 

e v er y 1 0 0  

R a r e  
H a p p e ns t o < 5 c hil dr e n o ut of 

e v er y 1 0 0  

•  A c hi n g or p ai n i n t h e 
b o n es 

 

•  L o c al irrit ati o n at t h e sit e of 
t h e i nj e cti o n 

•  H e a d a c h e    
•  Hi g h er t h a n n or m al l e v els of 

li v er e n z y m es a n d uri c a ci d 
i n t h e bl o o d 

•  A l o w n u m b er of pl at el ets i n 
t h e bl o o d w hi c h m a y c a us e 
y o u t o br uis e a n d bl e e d 
m or e e asil y  

•  L o w f e v er 
•  E nl ar g e m e nt of t h e s pl e e n 

w hi c h m a y c a us e p ai n i n t h e 
a b d o m e n or l eft s h o ul d er 

•  W ors e ni n g of s ki n r as h es 
•  Hi g h er t h a n n or m al w hit e 

bl o o d c o u nt 

•  All er gi c r e a cti o ns w hi c h 
c a n b e lif e t hr e at e ni n g 
wit h s h ort n ess of br e at h, 
l o w bl o o d pr ess ur e, r a pi d 
h e art r at e, hi v es a n d f a ci al 
s w elli n g. T his r e a cti o n is 
v er y r ar e a n d h as b e e n 
ass o ci at e d m ai nl y wit h 
i ntr a v e n o us 
a d mi nistr ati o n. 

•  If yo u ar e k n o w n t o h a v e 
si c kl e c ell dis e as e, 
fil gr asti m m a y c a us e a 
si c kl e c ell crisis  

•  R u pt ur e of t h e s pl e e n 
•  Diffi c ult y br e at hi n g a n d 

l u n g d a m a g e t h at m a y b e 
d u e t o t h e w hit e bl o o d 
c ells t h at ar e sti m ul at e d b y 
fil gr asti m tr a v eli n g t o t h e 
l u n gs w h e n t h e y ar e 
infl a m e d or i nf e ct e d.  

1 7. 5. 5.  S u p pli er:  C o m m e r ci all y a v ail a bl e. S e e p a c k a g e i ns e rt f o r f u rt h e r 
i nf o r m ati o n. 

 

1 8. 0  BI O L O G I C A L S T U D I E S  ( O pti o n al) 
1 8. 1.  T u m or c oll e cti o n a n d est a blis h m e nt of pri m ar y n e ur o bl ast o m a a n d 

m e d ull o bl ast o m a c ell li n es i n c ult ur e  (t o b e p erf or m e d at t h e t h e 
N e ur o bl ast o m a Tr a nsl ati o n al R es e ar c h  L a b ). 

1 8. 1. 1.  Vi a bl e, fr es h t u m or > 0. 2 gr a ms fr o m t u m or bi o ps y or 2 c c fr o m b o n e 
m arr o w as pir at e s h o ul d b e pl a c e d i n R P MI tiss u e c ult ur e m e di a usi n g 
st eril e t e c h ni q u e f or c ell li n e g e n er ati o n.  C ells  s h o ul d b e l a b el e d wit h 
s u bj e cts i niti als a n d st u d y n u m b er. 

*If t h er e is n ot a d e q u at e tiss u e a v ail a bl e t h e n c ells will b e o bt ai n e d 
fr o m t h e c yt o g e n eti cs l a b or at or y aft er c o m pl eti o n of t h eir t esti n g. 

1 8. 1. 2.  If e x c ess tiss u e is a v ail a bl e, t h e n s n a p fr o z e n t u m or tiss u e a p pr o xi m at el y 
5 m m i n si z e s h o ul d b e wr a p p e d i n f oil, s n a p fr o z e n i n li q ui d nitr o g e n a n d 
st or e d at - 2 0º C.  Tiss u e s a m pl es will b e c o d e d.  Fi x e d tiss u e r e m ai ni n g 
fr o m di a g n osti c e v al u ati o n m a y b e us e d.  

1 8. 1. 3.  T u m or c ells will b e gr o w n t o 7 0 % c o nfl u e n c y a n d tr a nsf err e d t o 
N e ur o b as al m e di a wit h E G F a n d F G F.   

1 8. 1. 4.  C ell li n es will b e m ai nt ai n e d i n c ult ur e f or bi ol o g y st u di es.  T h es e will 
i n cl u d e d et er mi ni n g t h e gr o wt h c ur v es a n d r es p o nsi v e n ess of c ells d eri v e d 
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fr o m t h es e t u m ors t o a v ari et y of gr o wt h f a ct ors, c yt o ki n es, n e ur otr o p hi c 
f a ct ors, a n d c yt ot o xi c a g e nts (s u c h as nif urti m o x).  W e will st u d y t h e 
g e n es e x pr ess e d b y t h es e c ells usi n g r e v ers e -tr a ns cri pt as e p ol y m er as e 
c h ai n r e a cti o n ( R T - P C R), N ort h er n bl ot a n al ysis, r e al ti m e P C R, a n d D N A 
a n d m R N A mi cr o arr a ys b ef or e a n d aft er tr e at m e nt wit h nif urti m o x a n d 
ot h er a g e nts.  F urt h er st u d y of t h e pr ot ei ns e x pr ess e d b y t h es e c ells will b e 
d o n e usi n g i m m u n o c yt o c h e mistr y a n d W est er n bl otti n g. Fl o w c yt o m etr y 
will b e us e d t o d et e ct r esi d u al n e ur o bl ast o m a i n b o n e m arr o w s a m pl es. 

 
1 8. 2.  B o n e M a r r o w S a m pl e I nst r u cti o ns  (f o r all p a rti ci p ati n g sit es): 

1 8. 2. 1.  If s u bj e ct a gr e es t o o pti o n al bi ol o g y p orti o n of st u d y, b o n e m arr o w 
s a m pl es s h o ul d b e s e nt at t h e f oll o wi n g ti m e p oi nts: 

All p ati e nts - E nr oll m e nt 
F or B o n e M arr o w P ositi v e p ati e nts o nl y ; als o s e n d s a m pl es at: E n d 
of C y cl e 2, E n d of C y cl e 4, a n d E n d of Pr ot o c ol T h er a p y ( e n d of 
c y cl e 6) . 

 
1 8. 2. 2.  S a m pl e C oll e cti o n -  

 
S e n d gr e e n t o p (s o di u m h e p ari n) t u b e (s) t o e a c h of t h e f oll o wi n g sit es wit h 
a mi ni m u m of 2 c c a n d pr ef er a bl y 5 c c of b o n e m arr o w  as pir at e i n 
t h e m.  B ot h c a n b e s hi p p e d r o o m t e m p er at ur e- b ut n e e d t o b e s e nt o ut 
s a m e d a y pri orit y o v er ni g ht ( m ust g et t h er e wit hi n 2 4 h o urs of t h e 
dr a w ).   S hi p m e nts ar e o nl y a c c e pt e d M o n d a y t hr o u g h Fri d a y, s o B o n e 
M arr o w dr a w n e e ds t o b e d o n e a n d s hi p p e d o ut o n M o n d a y t hr o u g h 
T h urs d a y o nl y pl e as e. Pl e as e n otif y e a c h sit e ( at e -m ail a d dr ess list e d 
b el o w of p e n di n g s hi p m e nt arri v als). Pl e as e e n cl os e “ B o n e M arr o w 
S hi p m e nt Tr a ns missi o n F or m ” wit h e a c h s hi p m e nt - o n e f or e a c h sit e.  
 
 

1 8. 2. 3.  S a m pl e S hi p m e nt A d d r ess es:  
 
O n e s a m pl e  will g o t o:  
Pi n g Z h a o  
S p e ctr u m H e alt h, C o o p er’s L a n di n g 1 3 4 5 M o nr o e A v e ; S uit e 1 2 1  
Gr a n d R a pi d s, MI 4 9 5 0 5  
Pi n g. z h a o @ h el e n d e v o s c hil dr e n s. or g  
 
T h e ot h er s a m pl e  will g o t o:  
S p e ctr u m H e alt h Fl o w C yt o m etr y L a b  
 
L e m m e n -H olt o n C a n c er P a vili o n    
1 4 5 Mi c hi g a n Str e et  N E S uit e 6 2 0 1 
Gr a n d R a pi ds, MI 4 9 5 0 3 
p h o n e: 6 1 6- 4 8 6- 6 2 3 3 

 
 

1 8. 3.  Bi o m a r k e r D e v el o p m e nt  
Bi o m ar k ers ar e o bj e cti v el y m e as ur e d a n d e v al u at e d i n di c at ors of n or m al 
bi ol o gi c al pr o c ess es, p at h o g e ni c pr o c ess es, or p h ar m a c ol o gi c r es p o ns es t o 



Nif urt i m o x P h as e II: Nif urti m o x f or N e ur o bl ast o m a a n d M e d ull o bl ast o m a V 0 7 0 6 P a g e 4 3  of 5 5  
A m e n d m e nt  # 9 . 0    V ersi o n:  D e c e m b er 0 4 , 2 0 15  

a t h er a p e uti c i nt er v e nti o n. I n o n c ol o g y, t h er e is p arti c ul ar i nt er est i n t h e 
m ol e c ul ar c h a n g es u n d erl yi n g t h e o n c o g e ni c pr o c ess es t h at m a y i d e ntif y 
c a n c er s u bt y p es a n d t h e st a g e of dis e as e, ass ess t h e e xt e nt of t u m or 
gr o wt h, pr o vi d e s urr o g at e m e as ur es of dis e as e pr o gr essi o n or m et ast asis, 
or pr e di ct r es p o ns es t o i n v esti g ati o n al pr o d u cts. T h es e i n v esti g ati o ns m a y 
b e us ef ul i n d e v el o pi n g m ar k ers t o i d e ntif y dis e as e s u bt y p es, g ui d e 
t h er a p y a n d/ or pr e di ct dis e as e pr o gr essi o n.  I n a d diti o n t o t esti n g t h e 
s af et y a n d eff e cti v e n ess of t h e i n v esti g ati o n al pr o d u ct i n t his st u d y, w e 
m a y att e m pt t o d e v el o p bl o o d a n d/ or t u m or t est(s) d esi g n e d t o i d e ntif y 
s u bj e cts m o st li k el y t o b e n efit fr o m t h e i n v esti g ati o n al pr o d u ct. A 5 c c 
bl o o d s a m pl e will b e dr a w n f or bi o m ar k er d e v el o p m e nt at s cr e e ni n g, c y cl e 
2, c y cl e 4 , a n d at e n d of st u d y, a n d at t h e s af et y f oll o w- u p visits.  
 
T o st u d y t h e eff e cts of h u m a n g e n o mi c ( p h e n ot y pi c) v ari ati o n o n dr u g 
r es p o ns e, w e pl a n t o c o n d u ct e x pl or at or y p h ar m a c o g e n o mi c st u di es as p art 
of t his st u d y. M ol e c ul ar a n al ys es o n bi ol o gi c al s a m pl es o bt ai n e d fr o m 
s u bj e cts o n t his st u d y m a y b e us e d t o i d e ntif y r es p o ns e p att er ns t o 
nif urti m o x, i d e ntif y c a n c er s u bt y p es, st a g e dis e as e, ass ess t h e a m o u nt of 
t u m or gr o wt h or pr e di ct dis e as e pr o gr essi o n or m et ast asis. T h es e 
m ol e c ul ar a n al ys es will n ot i n cl u d e e x pl or at or y p h ar m a c o g e n eti c a n al ysis.  
 
All s u bj e cts will b e as k e d t o p r o vi d e p ar affi n t u m or bl o c ks ( or a mi ni m u m 
of 2 0 u nst ai n e d sli d es, if a v ail a bl e) fr o m t h e pri m ar y a n d/ or m et ast ati c 
t u m or t h at ar e ar c hi v e d. I n a d diti o n, all s u bj e cts will b e as k e d t o pr o vi d e 
e xisti n g s n a p fr o z e n t u m or s a m pl es. 
 
C orr es p o n di n g p at h ol o g y r e p orts s h o ul d als o b e pr o vi d e d. As a n o pti o n al 
p art of t his st u d y, s u bj e cts m a y b e as k e d t o u n d er g o tiss u e s a m pli n g b y 
c or e bi o ps y of a l o c all y a d v a n c e d or m et ast ati c l esi o n f or e x pl or at or y 
bi o m ar k er a n al ys es pri or t o t h e st art of st u d y tr e at m e nt. T h e t u m or tiss u e 
bi o psi es m ust b e a c c essi bl e wit h mi ni m al m or bi dit y t o t h e s u bj e ct b y a 
p er c ut a n e o us c or e n e e dl e bi o ps y eit h er wit h or wit h o ut t h e ai d of a C T 
s c a n or ultr as o u n d g ui d a n c e. Bi o ps y s p e ci m e ns will b e o bt ai n e d usi n g 
st a n d ar d st eril e s ur gi c al t e c h ni q u es. All t u m or bi o ps y s a m pl es s h o ul d h a v e 
a p orti o n of t h e bi o ps y st ai n e d wit h h e m at o x yli n a n d e osi n a n d r e vi e w e d 
b y a p at h ol o gist t o c o nfir m t h e pr es e n c e a n d esti m at e t h e p er c e nt a g e of 
t u m or tiss u e. T h e p ur p os e of t his a n al ysis is t o d e v el o p a n a p pr o a c h f or t he 
i d e ntifi c ati o n a n d v ali d ati o n of tr a ns cri pts t h at m a y pr e di ct w hi c h s u bj e cts 
ar e li k el y t o r es p o n d t o nif urti m o x. 
 

1 8. 4.  P h a r m a c o g e n eti c St u di es  
D N A will b e c oll e ct e d a n d e xtr a ct e d fr o m bl o o d a n d t u m or s a m pl es t o b e 
utili z e d f or e x pl or at or y p h ar m a c o g e n eti c a n al ysis. T h es e 
p h ar m a c o g e n eti cs a n al ys es ar e diff er e nt fr o m t h e bl o o d a n d t u m or 
a n al ysis f or bi o m ar k er d e v el o p m e nt as d es cri b e d a b o v e b e c a us e t h e y ar e 
f o c us e d o n e v al u ati n g diff er e nt i n h erit e d or dis e as e-i n d u c e d g e n e f or ms i n 
t u m or D N A t h at m a y i nfl u e n c e t h e diff er e nt r es p o ns es s u bj e cts h a v e t o t h e 
s a m e dr u g. T h e g o als of t h es e e x pl or at or y st u di es ar e t o i d e ntif y p ot e nti al 
g e n eti c m ar k ers t h at m a y h el p i n t h e i n v esti g ati o n of c a n c er a n d/ or 
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s u bj e ct s w h o m a y h a v e t h e b est p ossi bl e r es p o ns e t o nif urti m o x. T h e 
c u rr e nt pl a n is t o c o n d u ct e x pl or at or y p h ar m a c o g e n eti c st u di es o n t u m or 
tiss u e t o e v al u at e f or m ut ati o ns of g e n es ( e. g. M Y C N) i n a n att e m pt t o 
d et er mi n e if t h e pr es e n c e of a n y of t h es e m ut ati o ns/r e arr a n g e m e nts 
c orr el at es wit h r es p o ns e.  
 
A d diti o n al g e n e c at e g ori es f or a n al ys es m a y i n cl u d e t u m or s u p pr ess or 
g e n es ( e. g. p 5 3, P T E N), o n c o g e n es ( e. g., N- m y c, M E T), c ell a d h esi o n, 
i n v asi o n a n d m et ast asis g e n es ( e. g., α v β 3,  C D H 1, M M P’ s), g e n es 
i n v ol v e d i n r e g ul ati n g c ell gr o wt h a n d t h e c ell c y cl e ( e. g., c y cli n D 1, 
G H R H ), i m m u n e f u n cti o n-r el at e d a n d t u m or a nti g e n g e n es ( e. g., T N F, 
S C Y A 2, K L K 3), dr u g m et a b olis m a n d tr a ns p ort g e n es ( e. g., C Y P 3 A 4/ 5, 
P X R, G S T M 1, A B C B 1), a n d g e n es i n v ol v e d i n a n gi o g e n esis ( e. g., HI F 1 α   
V E G F, F G F R 3). T h os e r el e v a nt t o st u d y dr u g a cti o n i n cl u d e a p o pt osis 
g e n es ( e. g., B C L 2, I A Ps, T N F S F 6) a n d t h e p ut ati v e dr u g 
t ar g ets/ p at h w a ys. 

 
1 8. 5.  S a m pl e St o r a g e a n d D est r u cti o n  

Bl o o d a n d t u m or s a m pl es c oll e ct e d f or bi o m ar k er d e v el o p m e nt a n d 
p h ar m a c o g e n eti c st u di es a n d a n y ot h er c o m p o n e nts fr o m t h e c ells m a y b e 
st or e d f or u p t o 2 0 y e ars t o r es e ar c h s ci e ntifi c q u esti o ns r el at e d t o c a n c er 
a n d/ or nif urti m o x. T h e s u bj e ct r et ai ns t h e ri g ht t o h a v e t h e s a m pl e m at eri al 
d estr o y e d at a n y ti m e b y c o nt a cti n g t h e pri n ci p al i n v esti g at or. T h e 
PI/s p o ns or will b e t h e e x cl usi v e o w n er of a n y d at a, dis c o v eri es, or 
d eri v ati v e m at eri als fr o m t h e s a m pl e m at eri als a n d is r es p o nsi bl e f or t h e 
d estr u cti o n of t h e s a m pl e(s) at t h e r e q u est of t h e r es e ar c h s u bj e ct t hr o u g h 
t h e pri n ci p al i n v esti g at or or at t h e e n d of t h e st or a g e p eri o d. If a 
c o m m er ci al pr o d u ct is d e v el o p e d fr o m t his r es e ar c h pr oj e ct, t h e 
PI/s p o ns or will o w n t h e c o m m er ci al pr o d u ct. T h e s u bj e ct will h a v e n o 
c o m m er ci al ri g hts t o s u c h pr o d u ct a n d will h a v e n o c o m m er ci al ri g hts t o 
t h e d at a, i nf or m ati o n, dis c o v eri es, or d eri v ati v e m at eri als g ai n e d or 
pr o d u c e d fr o m t h e s a m pl e. 
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1 9. 0  R E F E R E N C E S  
 

1.  S h oll er, G S, K al k u nt e, S, Gr e e nl a w, C, M c C art e n, K, F or m a n, E, A nti- T u m or 
a cti vit y of Nif urti m o x o bs er v e d i n a p ati e nt wit h N e ur o bl ast o m a. J P e di atr 
H e m at ol O n c ol. 2 0 0 6 O ct; 2 8( 1 0): 6 9 3- 6 9 5 

 
2.  S ol ari A, Orti z S, S ot o A, Ar a n ci bi a C, C a m pill a y R, C o ntr er as M, S ali n as P, 

R oj as A, S c h e n o n e H, Tr e at m e nt of Tr y p a n os o m a cr u zi- i nf e ct e d c hil dr e n wit h 
Nif urti m o x: a 3 y e ar f oll o w- u p b y P C R. J o ur n al of A nti mi cr o bi al C h e m ot h er a p y. 
2 0 0 1; 4 8: 5 1 5- 5 1 9 

 
3.  R a m a kri s h n a R a o, D N, M as o n, R, G e n er ati o n of Nitr o A ni o ns of S o m e 5-

Nitr of ur a ns, 2 - a n d 5- Nitr oi mi d a z ol es b y N or e pi n e p hri n e, D o p a mi n e, a n d 
S er ot o ni n.  J. Bi ol. C h e m. 1 9 8 7; 2 6 2( 2 4): 1 1 7 3 1- 1 1 7 3 6  

 



Nif urt i m o x P h as e II: Nif urti m o x f or N e ur o bl ast o m a a n d M e d ull o bl ast o m a V 0 7 0 6 P a g e 4 6  of 5 5  
A m e n d m e nt  # 9 . 0    V ersi o n:  D e c e m b er 0 4 , 2 0 15  

A p p e n di x I:  St r u ct u r e d I nt e r vi e w f o r A d v e rs e N e u r ol o gi c E v e nts  
 
St u d y I D #:: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I niti als: _ _ _ _ _ _ _ _ _ 
 
D at e: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _      C y cl e #: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 
Pr o vi d er c o m pl eti n g f or m Si g n at ur e: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 
Pl e as e c o m pl et e wit h t h e f a mil y.  
 

T o xi cit y  Gr a d e  
 N o n e  1  2  3  4  
H e a d a c h e ?       
Li g ht S e nsiti vit y ?       
St o m a c h u p s et ?       
V o miti n g ?       
I m b al a n c e ?      
Di z zi n ess/ Li g ht h e a d e d n ess ?       
P ai n i n li m b s ?       
C ol d h a n ds/f e et ?       
S p e e c h h ar d t o u n d erst a n d ?       
Dis ori e nt ati o n/ c o nf usi o n ?       
E x c essi v e sl e e pi n ess ?       
Diffi c ult y or c h a n g e i n sl e e p r o uti n e ?       
U n us u al m o v e m e nts ?       
Tr e m or ?       
U n us u al cr yi n g, irrit a bilit y ?       
C h a n g e i n his/ h er i nt er est i n t o ys, pl a y ?       
C h a n g e i n a p p etit e ?       
C h a n g e i n h o w his/ h er e y es m o v e ?       
C h a n g e i n a bilit y t o c h e w or s w all o w ?       
S ei z ur e or ot h er s u d d e n c h a n g e i n l e v el of 
a w ar e n ess ?  

     

 
 
I n e a c h c as e of a p ositi v e, p ar e nts will b e as k e d t o gr a d e t h e s e v erit y of t h e si g n or 
s y m pt o m i n a m a n n er t h at will all o w us t o c at e g ori z e t h e si g n/s y m pt o m as cl ass 1 - 5 * 
a c c or di n g t o t h e cl assifi c ati o n s yst e m as f oll o ws:  
 

Gr a d e  P ar e nt’s Q u alit ati v e D es cri pti o n of t h e a d v ers e si g n/s y m pt o m  
Gr a d e 1  Pr es e nt o nl y as a si g n, n ot a pr o bl e m i n a n y s e ns e  
Gr a d e 2  C hil d c o m pl ai ns, b ut still t h e s y m pt o m is  n ot i nt erf eri n g wit h 

c hil d’s us u al a cti viti es  
Gr a d e 3  I nt erf eri n g wit h c hil d’s us u al a cti viti es 
Gr a d e 4  Si g nifi c a ntl y a n d p er v asi v el y eff e cti n g t h e c hil d’s d ail y lif e  

[ * A gr a d e of 5 i n t h e cl assifi c ati o n c orr es p o n ds t o D e at h a n d s o will cl e arl y n ot b e t h e 
cl assifi c ati o n r es ulti n g fr o m p ar e nt i nt er vi e w.]  
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A p p e n di x II: R E Q UI R E D O B S E R V A TI O N S  
 

Ti m e P oi nt:  Pr est u d y 
C y cl e 1, w k 

2 
C y cl e 1, w k 

3 

Pri or t o 
e a c h 

c y cl e ‡ 

E n d of c y cl es 
2 a n d 4 ¶ 

E n d of Pr ot o c ol 
T h er a p y 
or E arl y 

Wit h dr a w al  

3 0 D a y 
F oll o w- u p 

P h ysi c al E x a m  X  X  X  X   X  X  

N e ur o e x a m  X  X  X  X   X  X  

N e ur o i nt er vi e w / T N S c X     X  X  X  
B RI E F ass ess m e nt  X     X  X   
P C S Q o L: M T D  X        
P C S Q o L: D T  X     X  X   
Uri n e pr e g n a n c y t est †  X        
C b c/ diff  X  X  X  X   X  X  

L yt es, B U N, Cr e at  X  X  X  X   X  X  

L D H, A S T, A L T, Bili  X  X  X  X   X  X  

F erriti n  X        

H V A/ V M A ( N B o nl y)  X    X   X  X  

C T or M RI  X     X  X   
MI B G *  X     X  X   
B o n e m arr o w  X      X #  X #   
C S F c ell 
c o u nt/ c yt ol o g y  

X §       X § #  X § #   

* = MI B G n ot r e q uir e d if s u bj e ct’s n e ur o bl ast o m a w as pr e vi o usl y d et er mi n e d t o b e n ot MI B G a vi d or f or s u bj e cts wit h m e d ull o bl ast o m a 
# =  R e p e at o nl y if p ositi v e at st u d y e ntr y 
† =  O nl y f or fe m al e s u bj e ct s of c hil d b e ari n g p ot e nti al ( ≥ 1 3 y e ars of a g e) 
‡ = t esti n g t o o c c ur wit hi n 7 d a ys of t h e st art of e a c h c y cl e ( +/- 3 d a ys) 
¶ = t esti n g t o o c c ur wit hi n 7 d a ys of c o m pl eti n g c y cl e ( +/- 3 d a ys)  
§ = M e d ull o bl ast o m a s u bj e cts o nl y 
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A p p e n di x III:  Q o L Q u esti o n n ai r es  

        I D # _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

          

          

          

          

          

          

 

 

 
 

   

          

 P ar e nt A s s e s s m e nt of C hil dr e n' s Q u alit y of Lif e D uri n g Tr e at m e nt   

          

          

          

                

    G E N E R A L DI R E C TI O N S      

                

  

W h e n a c hil d is u n d er g oi n g c a n c er tr e at m e nt, it us u all y h a s m aj or eff e cts o n 
t h e c hil d' s q u alit y of lif e a n d t h e lif e st yl e of t h e f a mil y. W e ar e i nt er e st e d i n 
l e ar ni n g h o w t h es e eff e cts c h a n g e a s a r e s ult of b ei n g i n c ert ai n c a n c er 
tr e at m e nts/tri als. O n t he n e xt p a g e s t h er e ar e q u e sti o ns a n d st at e m e nts 
d e s cri bi n g a r a n g e of eff e cts y o ur c hil d/f a mil y mi g ht e x p eri e n c e d uri n g 
tr e at m e nt.  

  

    

    

    

    

    

    

    

    

                

          

          

          

                    

P L E A S E P R O VI D E T H E F O L L O WI N G I N F O R M A TI O N:  
                    

  Y o ur n a m e:                

                    

  Y o ur r el ati o n s hi p t o c hil d:              

                    

  C hil d' s n a m e:                

                    

  C hil d' s Di a g n o si s:                

                    

  C hil d' s c urr e nt a g e:        ( y e ar s)       

                    

  T o d a y' s D at e:                

                    

          

P C S Q o L: D T 1. 0 N ot t o b e r e pr o d u c e d wit h o ut p er mi s si o n.   C o p yri g ht © 2 0 0 7. T F S a x o n, P h D, & G S  S h oll er, M D. All ri g ht s r e s er v e d 0 1/ 0 7  
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1. D o es y o ur c hil d c o m pl ai n of p ai n ? Y es _ _ _  N o _ _ _  
 If y es, h o w oft e n d o es h e/s h e c o m pl ai n p er d a y ? _ _ _ _ _ _ _ _ _ _ 
 
2. I s y o ur c hil d c urr e ntl y t a ki n g p ai n m e di c ati o n s ? Y es _ _ _  N o _ _ _  
 If y es, pl e as e c h e c k m e di c ati o n( s) b ei n g u s e d a n d i n di c at e d o s e a n d fr e q u e n c y.  

 
M e di c ati o n  D o s e/ T y p e ( e. g., or al, I V, p at c h, P C A)  H o w oft e n p er d a y ?  

_ _ _ dil a u di d    
_ _ _ m or p hi n e    
_ _ _f e nt a n yl    
_ _ _ m et h a d o n e    
_ _ _ T yl e n ol    
_ _ _ T yl e n ol  wit h c o d ei n e   
_ _ _i b u pr of e n / M otri n   
_ _ _ d e c a dr o n    
_ _ _ ot h er p ai n m e di ci n e    
   
 
3. D o t h es e m e di c ati o n s c o ntr ol y o ur c hil d’s p ai n ? Y es _ _ _  N o _ _ _  
 
4. B esi d es m e di ci n es, d o y o u us e ot h er m et h o d s t o c o ntr ol p ai n ? Y es _ _ _  N o _ _ _  
 If y es, pl e as e d es cri b e: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
5. D o es y o ur c hil d r e q uir e T P N or N G/ G -b utt o n n utriti o n ? Y es _ _ _  N o _ _ _  
 
6. D o es y o ur c hil d t a k e a n a p p etit e sti m ul a nt ( e. g., M e g a c e) ? Y es _ _ _  N o _ _ _  
 
7 . D o es y o ur c hil d att e n d s c h o ol ? Y es _ _ _ N o _ _ _  
 If n o, d o es y o ur c hil d h a v e a t ut or/ h o m e t e a c h er ? Y es _ _ _  N o _ _ _  
 
 If y es, h o w m a n y d a ys h a v e b e e n mi ss e d i n t h e l a st 2 w e e ks ? _ _ _ _ _ _ _ 
 
 R e as o n s f or missi n g s c h o ol:  
  _ _ _l o w bl o o d c o u nts  
  _ _ _ p ai n c o ntr ol  
  _ _ _ n a us e a  
  _ _ _ u n a bl e t o w al k  
  _ _ _ ot h er –  pl e as e d es cri b e: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
 
8. H as y o ur c hil d h a d a s ei z ur e i n t h e l a st 2 w e e ks ? Y es _ _ _  N o _ _ _  
 If y es, ( 1) d at e of l ast s ei z ur e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
  ( 2) n u m b er of s ei z ur es i n l ast t w o w e e ks _ _ _ _ _ _ _ _ _ _ _ 
 
9 . I s y o ur c hil d c urr e ntl y o n a nti-s ei z ur e m e di c ati o n ? Y es _ _ _  N o _ _ _  
 If y es, ( 1) h o w l o n g a g o di d h e/s h e b e gi n usi n g t h e m e di c ati o n ? _ _ _ _ _ __ _ _ _ _  
  ( 2) h a v e t h er e b e e n s ei z ur es si n c e st arti n g t h e m e di c ati o n ? Y es _ _ _ N o _ _ _  
 
1 0 . H as y o ur c hil d b e e n h o s pit ali z e d i n t h e p ast t w o w e e ks ? Y es _ _ _ N o _ _ _  
 If y es, ( 1) w h at w as t h e l e n gt h of t h e h o s pit ali z ati o n ? _ _ _ _ _ _ _ _ _ 
  ( 2) d es cri b e t h e r e as o n( s) f or th e h o s pit ali z ati o n: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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DI R E C TI O N S: B el o w ar e st at e m e nts d e s cri bi n g a r a n g e of 
eff e cts y o ur c hil d/f a mil y mi g ht e x p eri e n c e d uri n g 
tr e at m e nt. F or e a c h st at e m e nt, pl e a s e cir cl e t h e r e s p o ns e 
( o nl y o n e) t h at b e st d e s cri b e s t h e fr e q u e n c y of w h at h a s 
h a p p e n e d t o y o ur c hil d/f a mil y d uri n g t h e l a st 2 m o nt hs t o 
t h e pr e s e nt ti m e. 

V er y 
Fr e q u e ntl y  

Fr e q u e ntl y  O c c asi o n all y  R ar el y  
V er y 

R ar el y  
N e v er  

  

  

  

  

  

1. M y c hil d e x p eri e n c es r efl u x. 5 4 3 2 1 0 
 

2. M y c hil d t a k es a nti e m eti c m e di c ati o n s (f or n a u s e a) 
s u c h as Z ofr a n, Vist aril or K ytril.  

5 4 3 2 1 0 
 

3. M y c hil d e x p eri e n c es n a us e a f or l o n g p eri o d s of 
ti m e. 

5 4 3 2 1 0 
 

4. M y c hil d r e q uir es w e e kl y r e d bl o o d c ell 
tr a n sf u si o ns. 

5 4 3 2 1 0 
 

5. M y c hil d r e q uir es w e e kl y pl at el et tr a n sf usi o n s.  5 4 3 2 1 0 
 

6. M y c hil d r e q uir es s o ci al is ol ati o n d u e t o l o w w hit e 
c ell c o u nts (l o w i m m u nit y).  

5 4 3 2 1 0 
 

7. M y c hil d r e q uir es 7 -1 0 d a ys of s u b -c ut a n e o us 
i nj e cti o n s of a dr u g t h at will h el p his/ h er w hit e bl o o d 
c ells r e c o v er.  

5 4 3 2 1 0 
 

8. M y c hil d h as t o w e ar a m a s k o n his/ h er f a c e i n 
cr o w d s d u e t o l o w i m m u nit y.  

5 4 3 2 1 0 
 

9. I h a v e n oti c e d m y c hil d's h a n ds tr e m bli n g 
(tr e m ors). 

5 4 3 2 1 0 
 

1 0. M y c hil d e x p eri e n c es “ n e ur o p at hi c ” p ai n –  
c hr o ni c p ai n ass o ci at e d wit h d a m a g e d n er v es t h at is 
diffi c ult t o tr e at.  

5 4 3 2 1 0 
 

1 1. M y c hil d's att e nti o n s p a n s e e ms s h ort er t h a n it 
u s e d t o.  

5 4 3 2 1 0 
 

1 2. M y c hil d t al k s i n his/ h er sl e e p.  5 4 3 2 1 0 
 

1 3. M y c hil d h as ni g ht m ar es.  5 4 3 2 1 0 
 

1 4. I h a v e n oti c e d t h at m y c hil d is f or g etf ul.  5 4 3 2 1 0 
 

1 5. M y c hil d g ets i nf e cti o n s.  5 4 3 2 1 0 
 

1 6. M y c hil d h as s or e b u m p s o n his/ h er h e a d.  5 4 3 2 1 0 
 

1 7. M y c hil d n e e d s st er oi d s f or p ai n a n d s w elli n g 
( e. g. d e c a dr o n). 

5 4 3 2 1 0 
 

1 8. M y c hil d h as n o a p p etit e.  5 4 3 2 1 0 
 

1 9. M y c hil d h as m o ut h s or es.  5 4 3 2 1 0 
 

2 0. M y c hil d h as tr o u bl e s w all o wi n g.  5 4 3 2 1 0 
 



Nif urt i m o x P h as e II: Nif urti m o x f or N e ur o bl ast o m a a n d M e d ull o bl ast o m a V 0 7 0 6 P a g e 5 1  of 5 5  
A m e n d m e nt  # 9 . 0    V ersi o n:  D e c e m b er 0 4 , 2 0 15  

2 1. M y c hil d cri es.  5 4 3 2 1 0 
 

2 2. M y c hil d  h as di arr h e a.  5 4 3 2 1 0 
 

2 3. M y c hil d is c o n sti p at e d.  5 4 3 2 1 0 
 

2 4. M y c hil d is n ot a bl e t o w al k o n his/ h er o w n.  5 4 3 2 1 0 
 

2 5. M y c hil d t a k es a nti bi oti cs ( e. g., v a n c o m y ci n) f or 
e xt e n d e d p eri o d s of ti m e ( or al/I V).  

5 4 3 2 1 0 
 

2 6. M y c hil d v o mits.  5 4 3 2 1 0 
 

2 7. M y c hil d is l et h ar gi c.  5 4 3 2 1 0 
 

2 8. M y c hil d h as tr o u bl e uri n ati n g.  5 4 3 2 1 0 
 

2 9. M y c hil d sl e e p s a l ot.  5 4 3 2 1 0 
 

3 0. M y c hil d h as a diffi c ult ti m e t a ki n g pills or all y.  5 4 3 2 1 0 
 

3 1. M y c hil d c a n n ot c o n c e ntr at e.  5 4 3 2 1 0 
 

3 2. M y c hil d c o m pl ai n s of p ai n.  5 4 3 2 1 0 
 

3 3. M y c hil d s e e ms u n h a p p y.  5 4 3 2 1 0 
 

3 4. M y c hil d is n ot a bl e t o pl a y a n d d o t hi n g s h e/s h e 
w a nts t o d o.  

5 4 3 2 1 0 
 

3 5. M y c hil d d o es n ot s mil e/l a u g h m u c h.  5 4 3 2 1 0 
 

3 6. I b eli e v e m y c hil d h as a p o or q u alit y of lif e.  5 4 3 2 1 0 
 

3 7. M y c hil d c a n n ot ri d e his/ h er bi k e/ tri c y cl e. 5 4 3 2 1 0 
 

3 8. M y c hil d is u n a bl e t o d o t hi n g s h e/s h e w a nts t o d o 
o n his/ h er o w n.  

5 4 3 2 1 0 
 

3 9. M y c hil d sl e e p s p o orl y.  5 4 3 2 1 0 
 

4 0. M y c hil d is s a d b e c a u s e w e h a v e t o tr a v el/ b e 
s e p ar at e d fr o m o ur ot h er f a mil y m e m b ers.  

5 4 3 2 1 0 
 

4 1. M y c hil d c a n n ot r u n.  5 4 3 2 1 0 
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        I D # _ _ _ _ _ _ _ _ _ _ _ _  

          

 

 

 
 

   

          

 F or P ar e nt s M a ki n g Tr e at m e nt D e ci si o n s   

          
          
                

    G E N E R A L DI R E C TI O N S      

                

  

W h e n a c hil d  is u n d er g oi n g c a n c er tr e at m e nt, it u s u all y h as m aj or eff e cts o n t h e c hil d's 
q u alit y of lif e a n d t h e lif est yl e of t h e f a mil y.  P ar e nts w ei g h t h es e eff e cts a s tr e at m e nt 
d e cisi o n s ar e m a d e.  W e ar e i nt er est e d i n l e ar ni n g w h at f a ct ors ar e i m p ort a nt t o y o u as 
y o u m a k e t h e s e tr e at m e nt d e cisi o n s f or y o ur c hil d.  

  

    

    

    

    

    

                

  O n t h e n e xt p a g es t h er e ar e st at e m e nts a b o ut w h at c o ul d h a p p e n t o y o ur c hil d d uri n g 
tr e at m e nt.  F or e a c h st at e m e nt, pl e as e cir cl e t h e r es p o n s e ( o nl y o n e) t h at b est d es cri b es 
t h e i m p ort a n c e of e a c h o n e as y o u c o n si d er tr e at m e nt o pti o n s f or y o ur c hil d. 

  

    

    

          

                    

P L E A S E P R O VI D E T H E F O L L O WI N G I N F O R M A TI O N:  
                    

  Y o ur n a m e:                

                    

  Y o ur r el ati o n s hi p t o c hil d:              

                    

  C hil d' s n a m e:                

                    

  C hil d' s c urr e nt a g e:                

  C hil d' s di a g n o si s ( cir cl e o n e):  
M e d ull o 
bl a st o m a  

Fir st R el a p s e 
N e ur o bl a st o m a  

R el a p s e d 
N e ur o bl a st o m a 
(i n cl u d e s 
r efr a ct or y N B)       

                    

  
D at e of fir st 
r el a p s e:       ( y e ar s)       

                    

  H a s H o s pi c e b e e n R e c o m m e n d e d t o y o u ? ( cir cl e o n e)  y e s  n o      

                    

  T o d a y' s D at e:                

                    

 

P C S Q o L: M T D 1. 0 N ot t o b e r e pr o d u c e d wit h o ut p er mi s si o n.   C o p yri g ht © 2 0 0 7. T F S a x o n, P h D, & G S S h oll er, M D. All ri g ht s r e s er v e d 0 1/ 0 7  
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DI R E C TI O N S: B el o w ar e st at e m e nts a b o ut p o ssi bl e 
eff e cts of tr e at m e nt o n y o ur c hil d a n d f a mil y d uri n g 
c a n c er tr e at m e nt. Cir cl e t h e n u m b er ( o nl y o n e) t h at 
s h o ws h o w i m p ort a nt t his eff e ct is t o y o u as y o u 
m a k e tr e at m e nt d e cisi o n s f or y o ur c hil d.  

V er y 
I m p ort a nt 

 I m p ort a nt 
M o d er at el y 
I m p ort a nt 

Of  Littl e 
I m p ort a n c e  

U ni m p ort a nt  

  

  

  

  

  

1. Y o ur c hil d’s h air is li k el y t o f all o ut.  4 3 2 1 0 
 

2. Y o ur c hil d is li k el y t o b e c o m e n a u s e o u s a n d r e q uir e 
a nti e m eti c m e di c ati o n s s u c h as Z ofr a n, Vist aril or K ytril.  

4 3 2 1 0 
 

3. Y o ur c hil d is li k el y t o f e el n a us e a f or l o n g p eri o d s of 
ti m e. 

4 3 2 1 0 
 

4. Y o ur c hil d will li k el y r e q uir e fr e q u e nt r e d bl o o d c ell 
tr a n sf u si o ns. 

4 3 2 1 0 
 

5. Y o ur c hil d will li k el y r e q uir e w e e kl y pl at el et 
tr a n sf u si o ns. 

4 3 2 1 0 
 

6. Y o ur c hil d will b e a bl e t o r e c ei v e tr e at m e nt dr u g s i n 
cli ni c.  

4 3 2 1 0 
 

7. Y o ur c hil d will li k el y r e q uir e s o ci al is ol ati o n f oll o wi n g 
tr e at m e nt dr u gs d u e t o l o w w hit e c ell c o u nts (l o w 
i m m u nit y). 

4 3 2 1 0 
 

8. Y o ur c hil d will r e q uir e 7 -1 0 d a ys of i nj e cti o n s of a dr u g 
t h at will h el p his/ h er w hit e bl o o d c ells r e c o v er. 

4 3 2 1 0 

 

9. Y o ur c hil d m a y h a v e t o w e ar a m as k o n his/ h er f a c e i n 
cr o w d s d u e t o l o w i m m u nit y f oll o wi n g tr e at m e nt.  

4 3 2 1 0 
 

1 0. Y o ur c hil d m a y h a v e h e ari n g l o ss f oll o wi n g t h e 
i nf u si o n of s o m e tr e at m e nt dr u g s. 

4 3 2 1 0 
 

1 1. Y o ur c hil d m a y r e q uir e n ar c oti c p ai n m e di ci n es ( e. g., 
m or p hi n e, dil a u di d, m et h a d o n e).  

4 3 2 1 0 
 

1 2. F oll o wi n g tr e at m e nt wit h s o m e dr u g s, y o ur c hil d m a y 
e x p eri e n c e “ n e ur o p at hi c ” p ai n – c hr o ni c p ai n ass o ci at e d 
wit h d a m a g e d n er v es t h at is diffi c ult t o tr e at.  

4 3 2 1 0 

 

1 3. Y o ur c hil d m a y miss  m a n y d a ys of s c h o ol d u e t o l o w 
i m m u nit y or h o s pit ali z ati o n. 

4 3 2 1 0 
 

1 4. Y o ur c hil d’s p er m a n e nt t e et h m a y b e a d v ers el y aff e ct e d 
b y s o m e tr e at m e nt dr u g s.  

4 3 2 1 0 
 

1 5. Y o ur c hil d’s p ort will m o st li k el y b e a c c ess e d a n d r e -
a c c ess e d fr e q u e ntl y.  

4 3 2 1 0 
 

1 6. Y o ur c hil d m a y r e q uir e a n e w p ort.  4 3 2 1 0 
 

1 7. Y o ur c hil d m a y r e q uir e a PI C li n e or f e m or al li n e as a 
t e m p or ar y m e as ur e i n t h e e v e nt of a n i nf e ct e d p ort. 

4 3 2 1 0 
 

1 8. Y o ur c hil d m a y a c q uir e a n i nf e cti o n i n his p ort.  4 3 2 1 0 
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1 9. Y o u m a y h a v e t o r el o c at e i n d efi nit el y t o a n ot h er cit y t o 
r e c ei v e tr e at m e nt. 

4 3 2 1 0 
 

2 0. Y o ur c hil d m a y n e e d st er oi d s f or p ai n a n d s w elli n g 
( e. g.,  d e c a dr o n). 

4 3 2 1 0 
 

2 1. Y o ur c hil d will m o st li k el y l o s e w ei g ht a n d s uff er 
a n or e xi a (st o p e ati n g).  

4 3 2 1 0 
 

2 2. Y o ur c hil d m a y h a v e t o tr a v el t o a n ot h er cit y/st at e t o d o 
s c a n s, bi o psi es a n d ot h er t ests o n t h e tr e at m e nt pr ot o c ol.  

4 3 2 1 0 
 

2 3. Y o ur c hil d will m o st li k el y n e e d a n N G/ G -b utt o n f or 
n utriti o n.  

4 3 2 1 0 
 

2 4. Y o ur c hil d will m o st li k el y b e a bl e t o r e c ei v e c o nti n u e d 
tr e at m e nt o n t his cli ni c al tri al at y o ur h o m e i n stit uti o n. 

4 3 2 1 0 
 

2 5. Y o u m a y h a v e t o tr a v el t o a n ot h er cit y/st at e t o r e c ei v e 
tr e at m e nt. 

4 3 2 1 0 
 

2 6. Y o ur c hil d will m o st li k el y r e q uir e n utriti o n t hr o u g h 
h er p ort ( T P N)  

4 3 2 1 0 
 

2 7. Y o ur c hil d m a y d e v el o p m o ut h s or es d uri n g or aft er 
t h er a p y. 

4 3 2 1 0 
 

2 8. Y o ur c hil d is li k el y t o d e v el o p di arr h e a d uri n g t h er a p y.  
4 3 2 1 0 

 

2 9. Y o ur c hil d is li k el y t o b e o n a nti bi oti cs f or e xt e n d e d 
p eri o d s of ti m e ( or al/I V).  

4 3 2 1 0 
 

3 0. Y o ur  c hil d is li k el y t o v o mit d uri n g t h er a p y.  4 3 2 1 0 
 

3 1. Y o ur c hil d m a y fr e q u e ntl y f e el l et h ar gi c a n d sl e e p y.  4 3 2 1 0 
 

3 2. T h er a p e uti c a g e nts u s e d o n a cli ni c al tri al m a y b e n o n -
F D A a p pr o v e d f or u s e i n c hil dr e n or of y o ur c hil d's c a n c er.  

4 3 2 1 0 
 

3 3. Y o ur c hil d m a y e x p eri e n c e r efl u x a n d ot h er u p p er GI 
pr o bl e ms ( es o p h a g e al stri ct ur es) as a r es ult of t h er a p y.  

4 3 2 1 0 
 

3 4. Y o ur i n s ur a n c e c o m p a n y m a y b e l ess c o o p er ati v e f or 
s o m e cli ni c al tri al dr u g s a n d e x p eri m e nt al t h er a pi es.  

4 3 2 1 0 
 

3 5. It m a y  b e n e c ess ar y f or y o u t o a c q uir e t e m p or ar y 
h o u si n g n e ar y o ur tr e ati n g i n stit uti o n.  

4 3 2 1 0 
 

3 6. Y o ur c hil d m a y r e q uir e I V m e di c ati o n i n t h e cli ni c.  4 3 2 1 0 
 

3 7. Y o ur c hil d m a y n e e d t o t a k e a nti -s ei z ur e m e di c ati o n  4 3 2 1 0 
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3 8. Y o ur c hil d c o ul d r e c ei v e c o m bi n ati o n t h er a p y ( m ulti pl e 
a g e nts u s e d at t h e s a m e ti m e) i n st e a d of si n gl e a g e nt 
t h er a p y. 

4 3 2 1 0 
 

3 9. Y o ur c hil d m a y r e q uir e h os pit al a d missi o n f or I V 
m e di c ati o n s.  

4 3 2 1 0 
 

4 0. Y o ur c hil d m a y h a v e t o l e ar n t o t a k e pills or all y.  4 3 2 1 0 
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	4.1.15. 40BSubjects who, in the opinion of the investigator, may not be able to comply with the safety monitoring requirements of the study, or in whom compliance is likely to be suboptimal, should be excluded.
	4.2. Stratification
	4.3. Subject Registration
	4.3.1. 43BAll sites will complete a “Subject Registration Form.” This form will then be scanned or faxed to the Research Coordinator at the Neuroblastoma and Medulloblastoma Translational Research Consortium (NMTRC).
	4.3.2. 44BEach subject will be given a unique identifier number.  This unique identifier will be kept on a “Subject Identification Log” at each site.
	5.0 TREATMENT PLAN
	5.1. Nifurtimox Dosing- Cycles 1-6
	5.1.1. Neuroblastoma (Stratum 1 and II subjects)- Nifurtimox will be administered at 30 mg/kg/day in three divided doses for every day of the study.
	5.1.2. Medulloblastoma (Stratum III subjects)- Nifurtimox will be administered at 20 mg/kg/day in three divided doses for every day of the study.
	5.1.3.
	5.1.4. Nifurtimox doses will be rounded to the nearest whole tablet (each tablet is provided as 120mg/tablet). There will be no dose interruptions unless toxicity supervenes (see Section 7.0).
	5.1.4.1. For subjects ≤ 10 kg or < 1 year of age Nifurtimox contact the NMTRC for dosing.
	5.1.4.2. Nifurtimox may be given by G tube or NG tube.
	5.1.4.3. Nifurtimox should be given with food
	5.1.4.4. Nifurtimox may be crushed or cut and given in food if subject is unable to swallow
	5.1.4.5. If subjects vomits after giving Nifurtimox dose:
	5.1.5. Nifurtimox Dosing Calculation Example (neuroblastoma dose used as example):
	5.1.6.  Nifurtimox Dosing Modification for Subject Weight Changes:
	54BNifurtimox dose should be adjusted at each refill for weight changes, or sooner at the beginning of each cycle if a noticeable change in weight occurs.
	5.2. Combination Therapy:
	5.2.1. The combination of cyclophosphamide, and topotecan, along with the nifurtimox, will be used in each cycle.
	5.2.2. Nifurtimox will be given orally three times per day per section 5.1.
	5.2.3. Each cycle of combination chemotherapy will be given over 5 consecutive days as follows:
	5.2.3.1. Prehydration with 500 ml/m2 D5W ½ NS IV over 30-60 minutes, along with antiemetic therapy as per treating physician preference;
	5.2.3.2. Cyclophosphamide, 250 mg/m2/dose prepared per institutional standards in normal saline, IV, infused over 30 minutes;
	5.2.3.3. Topotecan, 0.75mg/m2/dose, prepared per institutional standards in normal saline, IV, infused over 30 minutes;
	5.2.4. This 21 day cycle (+/- 3 days) of nifurtimox, cyclophosphamide, and topotecan will be repeated for a total of 6 times.
	5.2.5. Subjects without bone marrow metastases must have adequate bone marrow function, defined as ANC >500/l before starting any chemotherapy. Subjects with documented bone marrow involvement who have otherwise recovered from prior cytotoxic therapy...
	5.3. Subjects with a prior history of seizures will be recommended to start on an anti-seizure medication prior to starting on Nifurtimox.
	5.4. At completion of cycle 6 (last cycle), subjects that are benefiting from the study drug may continue to receive nifurtimox under this IND,  as single agent or in combination therapy at treating physician’s discretion. If subjects experience progr...
	5.5. If subjects are tolerating nifurtimox, but are unable to continue on study for reasons other than progression or dose limiting toxicities (e.g. platelet or ANC counts not recovered within 2 weeks of next cycle start), subjects may remain on nifur...
	6.0 STATISTICAL CONSIDERATIONS:
	6.1. Sample Size Discussion
	6.2. Statistical Analysis Approaches
	7.0 DOSE ADJUSTMENTS
	7.1. Nifurtimox Dose Modifications
	7.1.1. Any Grade 5 toxicity attributable to Nifurtimox that occurs within 30 days of taking study drug, will require a DSMB meeting to be held within 7 days of reporting the toxicity.  Until the time that the DSMB meets, no new subjects may be enrolle...
	7.1.2. Any subjects who demonstrate Grade 3 or 4 CNS/PNS toxicity attributable to Nifurtimox will have nifurtimox held.  If symptoms resolve within 14 days, subjects may resume nifurtimox at a reduced dose of 20 mg/kg/day (15mg/kg/day for medulloblast...
	7.1.3. Any subject who demonstrates Grade 2 CNS/PNS toxicity attributable to Nifurtimox may have nifurtimox held, at the discretion of their treating physician or the PI, during an evaluation of the symptoms for a period up to 7 days maximum.
	7.1.4. Subjects who develop any other Grade 4 toxicity attributable to nifurtimox (other than hematological toxicity or febrile neutropenia) will have the drug held and will be followed until resolution of toxicity to ≤ Grade 2.  If symptoms resolve t...
	7.2. Topotecan/Cyclophosphamide Dose Modifications:
	7.2.1. Subjects who develop any Grade 4 toxicity that is attributable to cyclophosphamide or topotecan other than the commonly anticipated hematologic or infectious toxicities will be removed from study but may continue on nifurtimox under the current...
	7.2.2. Subjects experiencing prolonged (greater than 7 days) Grade 4 hematologic toxicities attributable to cyclophosphamide or topotecan may have their cyclophosphamide and topotecan dose reduce from receiving drug on Days 1 through 5 of each cycle t...
	7.2.3. Prior to starting each cycle, the ANC should be >500/l (except in subjects with documented bone marrow involvement); see Sec. 5.2.5, 8.3,  8.4 and 8.5 for guidelines if counts are inadequate.
	7.2.4. Subjects experiencing hematuria in excess of sporadic asymptomatic microscopic hematuria may have MESNA added to their chemotherapy/hydration fluids (suggested total MESNA dose is 60% of cyclophosphamide dose).  Subjects with gross hematuria, c...
	8.0 SUPPORTIVE CARE AND CONCOMITANT THERAPY
	8.1. Concurrent anticancer therapy other than cyclophosphamide or topotecan may not be administered to subjects on study EXCEPT for radiation to relieve metastatic bone pain as long as there are other measurable areas of disease to follow for secondar...
	8.1.1. Radiation therapy may be given to sites of painful bone metastases. Prior total body irradiation to doses <20 Gy will be permissible, however any prior focal radiation therapy to the symptomatic site will exclude the subject from this standardi...
	8.1.2. Re-treatment radiation therapy techniques and dose schedules will be done at the discretion of the treating radiation oncologist.
	8.2. Propofol: In a past study with nifurtimox, a possible interaction between propofol and nifurtimox was observed in two subjects.  There is very limited information but a temporal relationship was noted with timing of medications and adverse event ...
	8.3. Metronidazole: During the course of this study; a possible interaction between metronidazole and nifurtimox has been observed in two subjects.  There is very limited information but a temporal relationship was noted with timing of medications and...
	8.4. Supportive care: Appropriate antibiotics, blood products, antiemetics, intravenous fluids, and general supportive care are to be used as deemed clinically necessary by treating physician.
	8.5. For Medulloblastoma Subjects- If, at start of chemotherapy, platelet count is ≤ 50,000/l, platelet transfusion recommended to reduce the risk of CNS bleeding.
	8.6. If the start of the next cycle of chemotherapy is delayed by >1 week after the anticipated start date, then filgrastim or pegfilgrastim should begin 24-48 hours after the completion of day 5 chemotherapy and continue until neutrophil recovery (ad...
	8.7. Subjects who have a seizure that is likely to be secondary to nifurtimox toxicity will be started on the anti-seizure medication oxcarbazepine.  If this medication is not tolerated another anti-seizure medication may be prescribed in consultation...
	8.8. Subjects who develop a Grade 2 or higher nausea or an aversion to swallowing the nifurtimox tablets may split the tablets in 2 and place them in a Size 0 Gelcap, in order to make them easier to tolerate.
	8.9. For pain secondary to tumor swelling, dexamethasone at a dose of 5 mg/m2 BID may be added to regimen.
	9.0 REQUIRED OBSERVATIONS
	9.1. Prior to study entry (within 7 days of start of therapy):
	9.2. Prior to study entry (within 30 days of start of therapy)-  must be done after last previous chemo dose:
	9.3. Days 1 and 4 of Cycle 1:  Pharmacokinetic studies are to be drawn prior to the subject taking their 1st dose of Nifurtimox dose and again 3 hours following the observed morning dose. See section 10.0 for specific PK collection and handling inform...
	9.4. Each week (+/-3 day window) for first 21 days:
	9.5. Prior to every 21 day treatment cycle (+/- 3 day window for cycle start) within 7 days of start of next cycle:
	9.6. Additional studies  at the end of Cycles 2 and 4:
	9.7. At the End of Protocol Therapy (Cycle 6) or at Early Withdrawal:
	9.8.  Follow up for subjects remaining on Nifurtimox but off protocol therapy (OPTF):
	9.8.1. Within 7 days of start of each cycle (+/- 3 day window for cycle start):
	9.8.2. Minimum of every three cycles (or sooner if indicated):
	9.9. Long term follow up for subjects that are off study (have stopped taking nifurtimox):
	9.9.1. Subjects will be followed at 30 days (+7 days) past last dose of study drug as follows:
	9.9.2. Subjects will be followed for long term survival by contact with parent or treating institution to confirm survival at the following time points (time from last dose of study drug):
	9.10. Scan Submission: All required study scans (CT’s, MRI’s, and MIBG’s) will be reviewed by central radiology at the University of Vermont and Fletcher Allen Health Care according to section 13.0.  All study required scans should be sent on disc to:
	Alyssa VanderWerff
	Clinical Program Coordinator
	NMTRC
	100 Michigan Avenue NE  MC 272
	Grand Rapids, MI 49503
	10.0 PHARMACOKINETIC STUDIES
	10.1. On Days 1 and 4 of cycle 1 PK specimens will be collected.
	10.1.1. The subject will hold (not take) their 1st dose of nifurtimox on days one and four until arriving to the clinic and pre-dose blood specimen is collected.
	10.1.2. Pre-dosing PK sample will be collected and processed as per Section 10.3 and 10.4
	10.1.3. Once the pre-nifurtimox specimen is collected the subject will take their prescribed morning dose of nifurtimox.  If gel capsules are being used, the nifurtimox should NOT be placed in the Gel Capsules for this dose.
	10.1.4. Three hours following (+/- 15 minutes) the subject’s morning dose of nifurtimox, the next PK sample will be collected.
	10.1.5. The date and time of all specimen collections and of the dose of nifurtimox will be noted in the subject’s chart.
	10.2. PK Sample requirements:
	10.3. Specimen Handling:
	10.3.1. Specimen will be collected with aluminum foil wrapped around the tube in order to protect the sample from light deterioration.
	10.3.2. Following collection the specimen will to be allowed to clot at room temperature for no less than twenty to thirty minutes.
	10.3.3. Specimen will be  spun in a centrifuge at 1,000- 1,300g for 10-15 minutes
	10.3.4. Following centrifugation the serum from the SST will be aliquoted into a plastic screw capped cryovial.
	10.3.5. Specimens must be labeled with the subject’s initials, unique study identifier, and date and time of specimen collection.
	10.3.6. Specimen will then be stored in a -70  C. freezer until ready to be shipped.
	10.4. Specimen shipping:
	10.4.1. All specimens will be shipped on dry ice following the federal IATA hazardous Specimen Shipping Guidelines
	10.4.2. Specimens should be batch shipped (after approximately 5 subjects) on a Monday-Thursday (lab does not accept Saturday deliveries).
	10.4.3. Specimens will be shipped to the following address:
	11.0 MONITORING OF POTENTIAL ADVERSE NEUROLOGICAL EFFECTS
	12.0 SUBJECT WITHDRAWAL AND TRIAL DISCONTINUATION
	12.1. Criteria for Subject Off-Therapy
	12.2. Criteria for Subject Off-Study
	13.0  154BEVALUATION/RESPONSE CRITERIA.
	13.1. Response Assessment: Each subject will be classified according to their “best response” for the purposes of analysis of treatment effect. Best response is determined from the sequence of the objective statuses described below.
	13.2. Response Criteria For Patients with Solid Tumors- This study will use the (RECIST) Response Evaluation Criteria in Solid Tumor from the NCI.
	13.3. Measurable disease: The presence of at least one lesion that can be accurately measured in at least one dimension with the longest diameter at least 10 mm.
	13.3.1. Measurable Disease Response will be assessed at end of Cycle 2 end of cycle 4, and end of protocol therapy.
	13.3.2. For patients with Measurable Disease: This study will use the (RECIST) Response Evaluation Criteria in Solid Tumor from the NCI.
	13.3.3. Serial measurements of lesions are to be done with CT or MRI. The same method of assessment is to be used to characterize each identified and reported lesion at baseline and during follow-up.
	13.3.4. Quantification of Disease Burden The sum of the longest diameter (LD) for all target lesions will be calculated and reported as the disease measurement. For this evaluation, all scans will undergo central review at the University of Vermont.
	Complete Response (CR): Disappearance of all target lesions.
	Partial Response (PR): At least a 30% decrease in the disease measurement, taking as reference the disease measurement done to confirm measurable disease at study entry.
	Stable Disease (SD): Neither sufficient decrease to qualify for PR or sufficient increase to qualify for PD from study entry.
	Progressive Disease (PD):  At least a 20% increase in the sum of the longest diameters of all target lesions compared to study entry, the appearance of unequivocal new lesions, or laboratory evidence of clinical progression (e.g., spread to bone marro...
	13.4. Response Criteria for Patients with Bone Marrow Disease:
	13.4.1. Those patients with morphologic evidence of neuroblastoma by routine H and E staining (NSE staining only is not evaluable) will be evaluable to assess bone marrow response.
	13.5. Response Criteria for Patients with MIBG Positive Lesions
	13.5.1. Patients who have a positive MIBG scan at the start of therapy will be evaluable for MIBG response. The use of 123I for MIBG imaging is recommended for all scans. If this radioisotope is unavailable at the treating institution, the use of the ...
	13.6. Central Review
	13.6.1. The response of MIBG lesions will be assessed on central review using the Curie scale as outlined below. Central review responses will be used to assess efficacy for study endpoint. NOTE: This scoring is NOT required to be done by the research...
	13.6.2. The body is divided into 9 anatomic sectors for osteomedullary lesions, with a 10th general sector allocated for any extra-osseous lesions. In each region, the lesions are scored as follows. The absolute extension score is graded as: 0 = no si...
	13.6.3. The relative score is calculated by dividing the absolute score at each time by the corresponding pretreatment overall score. The relative score of each patient is calculated at each response assessment and classified as below:
	13.7. Definition of Overall Response for Each Patient (Central Review)
	13.7.1. This will be utilized as a basis to integrate response at all sites defined as measurable in this study, including CT/MRI lesions which meet RECIST criteria, MIBG positive lesions, and bone marrow disease. These criteria will be used to define...
	13.7.2. Complete Response (CR)
	13.7.3. Partial Response (PR)
	13.7.4. Progressive Disease (PD)
	13.7.5. Stable disease (SD)
	14.0 SAFETY MONITORING
	14.1. Toxicity data must be submitted to the Study Chair at the end of each cycle of therapy.
	14.2. Gina Hanna, PharmD will serve as the Safety Officer for this protocol. The Safety Officer will review all toxicity data at each DSMB meeting or sooner if there is a safety concern.
	14.3. The NMTRC V0706 monitoring Plan will be followed for this protocol.
	15.0 ADVERSE EVENT REPORTING
	15.1. Nifurtimox is supplied through an IND and therefore responsibility to the FDA includes:
	15.1.1. Reporting any unexpected fatal or life-threatening adverse experience associated with use of the drug by telephone, fax, or overnight mail, no later than 7 calendar days after initial receipt of information.
	15.1.2. Reporting any adverse experience associated with use of the drug that is both serious and unexpected in writing no later than 15 calendar days after initial receipt of information.
	15.1.3. Submitting annual progress reports.
	15.1.4. Febrile neutropenia is an expected result of topotecan/cyclophosphamide and so does not need to be reported.
	15.2. A “Data Form for Recording Adverse Events” will be provided to record non-serious Adverse Events.  All Grade 3 (CTCAE Version 3.0) or higher AE’s (except hematologic) will need to be captured.
	15.3. The DSMB chaired by the safety officer will regularly meet per NMTRC policy and DSMB charter to review all safety reports and determine whether protocol modifications are warranted.
	16.0  SERIOUS ADVERSE EVENT REPORTING
	16.1. All Serious Adverse Events (SAE’s) that occur at participating sites must be reported to the coordinating site within 24 hours of discovery and coordinating centers must disseminate this information to the other sites as soon as possible.
	All serious, unexpected events and Grade 4 and Grade 5 toxicities, both expected and unexpected, must be reported to the Study Chair (who will then report it to the Safety Officer) within 24 hours of discovery. The participating site will then be resp...
	16.2. Relatedness to Study Drug
	17.0 AGENT INFORMATION
	17.1.  193BNifurtimox- See attached product brochure.
	17.1.1. Formulation and Stability: The drug is stable at room temperature, and is light sensitive.
	17.1.2. Guidelines for Administration: See sections under 5.1.
	17.1.3. Supplier: The drug will be provided to each site by Bayer in pill form.
	Risks and side effects related to nifurtimox:
	Those indicating need for medical attention:
	Risks and side effects related to nifurtimox
	Those indicating need for medical attention only if they continue or are bothersome:
	17.2.  Cyclophosphamide NSC #026271
	17.2.1. Source and Pharmacology: An alkylating agent, related to nitrogen mustard, which is biochemically inert until it is metabolized to its active components by the liver phosphamidases. It is non-phase-specific. The drug and its metabolites are ex...
	17.2.2. Formulation and Stability:  See package insert.
	17.2.3. Guidelines for Administration:   The cyclophosphamide will be 250 mg/m2/dose prepared per institutional standards in normal saline and administered intravenously over 30minutes. See sections under 5.2.
	17.2.4. 201BToxicity:
	2Only with very high doses. (L) Toxicity may also occur later.
	17.2.5. Supplier: Commercially available. See package insert for further information.
	17.3.  Topotecan  NSC #609699
	17.3.1. Source and Pharmacology: Topotecan AS is a semisynthetic analogue of camptothecin, an alkaloid derived from the camptothecin tree which grows widely throughout Asia. The drug is a specific Topoisomerase-I inhibitor. Topotecan interferes with t...
	17.3.2. Formulation and Stability: See package insert.
	17.3.3. Guidelines for Administration: Topotecan at a dose of 0.75 mg/m2 will be prepared per institutional standards in normal saline and administered intravenously,  infused over 30 minutes. See sections under 5.2.
	17.3.4. Toxicity:
	17.3.5. Supplier: Commercially available. See package insert for further information.
	17.4. Filgrastim NSC # 614629
	17.4.1. Source and Pharmacology: Filgrastim is a human graulocyte colony stimulating factor (G-CSF), produced by recombinant DNA technology. Filgrastrim is a 175 amino acid protein with a molecular weight of 18,800 daltons manufactured by recombinant ...
	17.4.2. Formulation and Stability: See package insert.
	17.4.3. Guidelines for Administration: Filgrastim or pegfilgrastim should begin 24-48 hours after the completion of day 5 chemotherapy if needed, and continue until neutrophil recovery.  Pegfilgrastim may be substituted at the discretion of the treati...
	17.4.4. Toxicity:
	Risks and side effects related to filgrastim include those which are:
	17.4.5. Supplier: Commercially available. See package insert for further information.
	17.5. Pegfilgrastim (pegylated filgrastim, SD/01, Neulasta®) (072006
	17.5.1. Source and Pharmacology:. Pegfilgrastim is the pegylated form of recombinant methionyl human G-CSF(filgrastim). Pegfilgrastim is produced by covalently binding a 20-kilodalton (kD) monomethoxypolyethylene glycol molecule to the N-terminal meth...
	17.5.2. Formulation and Stability: See package insert.
	17.5.3. Guidelines for Administration: Filgrastim or pegfilgrastim should begin 24-48 hours after the completion of day 5 chemotherapy if needed, and continue until neutrophil recovery.  Pegfilgrastim may be substituted at the discretion of the treati...
	17.5.4. Toxicity:
	17.5.5. Supplier: Commercially available. See package insert for further information.
	18.0 BIOLOGICAL STUDIES (Optional)
	18.1. Tumor collection and establishment of primary neuroblastoma and medulloblastoma cell lines in culture (to be performed at the the Neuroblastoma Translational Research Lab).
	18.1.1. Viable, fresh tumor >0.2grams from tumor biopsy or 2 cc from bone marrow aspirate should be placed in RPMI tissue culture media using sterile technique for cell line generation.  Cells should be labeled with subjects initials and study number.
	18.1.2. If excess tissue is available, then snap frozen tumor tissue approximately 5mm in size should be wrapped in foil, snap frozen in liquid nitrogen and stored at -20ºC.  Tissue samples will be coded.  Fixed tissue remaining from diagnostic evalua...
	18.1.3. Tumor cells will be grown to 70% confluency and transferred to Neurobasal media with EGF and FGF.
	18.1.4. Cell lines will be maintained in culture for biology studies.  These will include determining the growth curves and responsiveness of cells derived from these tumors to a variety of growth factors, cytokines, neurotrophic factors, and cytotoxi...
	18.2. Bone Marrow Sample Instructions (for all participating sites):
	18.2.1. If subject agrees to optional biology portion of study, bone marrow samples should be sent at the following time points:
	18.2.2. Sample Collection-
	18.2.3. Sample Shipment Addresses:
	18.3. Biomarker Development
	18.4. Pharmacogenetic Studies
	18.5. Sample Storage and Destruction
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