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I N V E S TI G A T O R SI G N A T U R E A N D A G R E E M E N T WI T H T H E P R O T O C O L 

I, t h e u n d ersi g n e d, 

A gr e e t o c o n d u ct t hi s st u d y i n c o m pli a n c e wit h t hi s Pr ot o c ol a n d t o ass u m e r es p o nsi bilit y f or 

t h e pr o p er c o n d u ct of t h e st u d y at t his sit e. 

A gr e e t h at t h e cli ni c al tri al will b e c arri e d o ut i n a c c or d a n c e wit h a n y a n d all a p pli c a bl e l a ws, 

r e g ul ati o ns, g ui d a n c e, g ui d eli n es, a n d pri n ci pl es r e g ar di n g t h e: 

- Et hi c al pri n ci pl es f or m e di c al r es e ar c h i n v ol vi n g h u m a n s u bj e cts 

- G o o d Cli ni c al Pr a cti c e a s r e g ar ds c o n d u ct of cli ni c al tri als a n d i n v esti g ati o n al m e di ci n al 

pr o d u cts f or h u m a n us e 

- Cli ni c al s af et y d at a m a n a g e m e nt, n otifi c ati o n, a n d r e p orti n g  

- A d v a n c e d T h er a p y M e di ci n al Pr o d u cts 

A gr e e:  

- T h at m y pri m ar y r es p o n si bilit y is t o s af e g u ar d t h e ri g hts a n d w ell- b ei n g of e a c h s u bj e ct 

p arti ci p ati n g i n t hi s st u d y, a n d t h at t h e s u bj e ct’s ri g hts a n d w ell- b ei n g m ust t a k e pr e c e d e n c e 

o v er t h e g o als a n d r e q uir e m e nts of t h e st u d y. 

- T o  e ns ur e t h e c o nfi d e nti alit y a n d pr ot e cti o n of all i nf or m ati o n o bt ai n e d fr o m a n d a b o ut t h e 

p arti ci p a nts. 

- T o o bt ai n t h e i nf or m e d c o ns e nt of t h e s u bj e cts pri or t o t h eir p arti ci p ati o n i n t h e st u d y a n d 

e ns ur e t h at:  

* V er b al i nf or m ati o n, a d a pt e d t o t h e st u d y p arti ci p a nt, h as b e e n pr o vi d e d, a v oi di n g dir e ct 

or i n dir e ct c o er ci o n, a n d t h at t h e s u bj e ct h as u n d er st o o d t h e st u d y; 

* T h e p ati e nt i nf or m ati o n s h e et a n d writt e n i nf or m e d c o ns e nt f or m ( d at e d a n d n u m b er e d 

v ersi o n a p pr o v e d b y t h e Et hi cs C o m mitt e e) h as b e e n pr o vi d e d; 

* T h e p ati e nt h as b e e n all o w e d a r e as o n a bl e p eri o d of r efl e cti o n ( o p p ort u nit y t o i n q uir e 

a b o ut d et ail s of t h e tri al a n d t o d e ci d e w h et h er or n ot t o p arti ci p at e i n t h e tri al). 
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- T o k e e p t h e writt e n pr o of of t h e i nf or m e d c o ns e nt of t h e s u bj e cts or t h eir a ut h oris e d l e g al 

r e pr es e nt ati v e. 

- T o a c q uir e t h e r ef er e n c e r a n g es f or l a b or at or y t e st p erf or m e d l o c all y a n d if r e q uir e d b y 

l o c al r e g ul ati o ns, o bt ai n t h e l a b or at or y’ s c urr e nt c ertifi c ati o n or Q u alit y Ass ur a n c e 

pr o c e d ur e m a n u al. 

- T o e ns ur e t h at n o cli ni c al s a m pl es ar e r et ai n e d o nsit e or els e w h er e wit h o ut t h e a p pr o v al of 

t h e S p o ns or a n d t h e e x pr ess writt e n c o ns e nt of t h e s u bj e ct. 

- T o p erf or m n o ot h er bi ol o gi c al ass a ys o n t h e cli ni c al s a m pl es e x c e pt t h os e d es cri b e d i n t h e 

pr ot o c ol or its a m e n d m e nt(s). 

- T o pr o m ptl y r e p ort a n y u n a nti ci p at e d pr o bl e ms t h at i n v ol v e a n y ris k t o s u bj e ct i n r es e ar c h 

c o v er e d u n d er t his a gr e e m e nt. 

- T o e ns ur e t h e tr a nsf er of t h e i nf or m ati o n a n d t h e d at a c oll e ct e d f or t h e st u d y ( C R F) i n a 

cl e ar, l e gi bl e w a y a n d i n c o nf or mit y wit h t h e s o ur c e d o c u m e nts (s u bj e ct fil e).   

- T o e ns ur e t o h a v e t h e n e c ess ar y r es o ur c es ( e. g., q u alifi e d p ers o n n el a n d m at eri al r es o ur c es) 

t o s u c c essf ull y c o m pl et e t h e st u d y wit h r e g ar d t o d e a dli n es. 

I a c k n o wl e d g e, 

- T h at I h a v e b e e n i nf or m e d t h at c ert ai n R e g ul at or y A ut h oriti es r e q uir e t h e S p o ns or t o o bt ai n 

a n d s u p pl y, as n e c ess ar y, d et ails a b o ut t h e I n v esti g at or’s o w n ers hi p i nt er est i n t h e S p o ns or 

or t h e i n v esti g ati o n al pr o d u ct, a n d m or e g e n er all y a b o ut his/ h er fi n a n ci al ti es wit h t h e 

S p o ns or. T h e S p o ns or will us e a n d dis cl os e t h e i nf or m ati o n s ol el y f or t h e p ur p os e of 

c o m pl yi n g wit h r e g ul at or y r e q uir e m e nts 

  

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

 

 

 

 

 

 

N a m e a n d Titl e   D at e  Si g n at ur e  
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S T U D Y S Y N O P SI S 

E u d r a C T N u m b e r: 2 0 1 2 -0 0 5 3 3 3 -3 6  

P r ot o c ol N u m b e r:  0 0 0 0 0 5/ B T  

P r ot o c ol C o d e : A L L O B -D U 1  

S p o n s o r o r S p o n s o r's r e p r es e nt ati v e i n t h e E u r o p e a n U ni o n  

B o n e T h er a p e uti cs S. A., G oss eli es, B el gi u m  

P h as e of D e v el o p m e nt 

Pil ot  P h as e I /IIa  St u d y  

Pl a n n e d St u d y P e ri o d  

T ot al r e cr uit m e nt p eri o d: u ntil m a xi m u m 3 2  p ati e nts h a v e b e e n tr e at e d  

T ot al st u d y f oll o w-u p p eri o d: 6 m o nt hs 

O p e n p ost-st u d y f oll o w- u p: 2 4 m o nt hs aft er t h e e n d of t h e st u d y 

O bj e cti v es  

T o e v al u at e t h e s af et y a n d effi c a c y of A L L O B ® , a pr o pri et ar y p o p ul ati o n of all o g e n ei c 

ost e o bl asti c c ell s, i n t h e tr e at m e nt of d el a y e d -u ni o n fr a ct ur es of l o n g b o n es, gi v e n as si n gl e 

p er c ut a n e o us a d mi nistr ati o n dir e ctl y i nt o t h e d el a y e d -u ni o n sit e.  

Pl a n n e d N u m b e r of S u bj e cts: 

M a xi m u m 3 5 e nr oll e d p ati e nts f or m a xi m u m 3 2 tr e at e d p ati e nts ( ass u mi n g 1 0 % dr o p-o ut) . A 

mi ni m u m of 1 6 c o m pl et e d p ati e nts i s r e q uir e d f or t h e I nt eri m A n al ysis.   

M e di c al C o n diti o n, P ati e nt S el e cti o n a n d I n cl u si o n C rit e ri a  

M e n a n d w o m e n, a g e d 1 8 t o 8 0  y e ar s ol d, di a g n os e d wit h a n o n -i nf e ct e d d el a y e d-u ni o n fr a ct ur e 

of a l o n g b o n e (f e m ur, ti bi a, fi b ul a, h u m er us, ul n a  a n d  r a di us) of mi ni m u m 3  ( ± 2 w e e ks) a n d 

m a xi m u m 7  m o nt hs  ( ± 2 w e e ks) at t h e ti m e of i n cl usi o n. 
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T est p r o c e d u r e, p r o d u ct, d os e a n d m o d e of a d mi nist r ati o n  

A L L O B ® is a n all o g e n ei c ost e o bl asti c c ell pr o d u ct f alli n g u n d er t h e E M A cl assifi c ati o n 

E M A/ 4 8 6 2 4 6/ 2 0 1 1  as ti ss u e e n gi n e er e d A d v a n c e d T h er a p y M e di ci n al Pr o d u cts ( A T M P).  

A L L O B ® will b e gi v e n p er c ut a n e o usl y  as a si n gl e a d mi nistr ati o n i nt o t h e d el a y e d -u ni o n sit e 

usi n g a tr e p hi n e. T h e v ol u m e a d mi nist er e d  is b as e d o n t h e si z e of t h e d el a y e d -u ni o n g a p a n d 

d et er mi n e d as f oll o w:    

Fr a ct ur e i nt erli n e < 0. 5 c m: 2  ml of s us p e nsi o n s ol uti o n  

Fr a ct ur e i nt erli n e ≥ 0. 5 –  ≤  1 c m: 3  ml of s us p e nsi o n s ol uti o n  

Fr a ct ur e i nt erli n e >  1 –  ≤ 2 . 5 c m : 4 ml of s us p e nsi o n s ol uti o n 

I n c as e i m pl a nt ati o n usi n g 2 s ur gi c al sit es is j u d g e d b est a p pr o a c h b y t h e i n v esti g at or, a t ot al 

of u p t o 4 ml m a y b e a d mi nist er e d.  

D et ail e d visit s c h e d ul e  

Aft er i nf or m e d c o ns e nt is o bt ai n e d, f ulfil m e nt of st u d y i n cl usi o n a n d e x cl usi o n crit eri a will b e 

p erf or m e d at Visit # 1 , w hi c h will t a k e u p t o 8 w e e ks t o c o m pl et e . Visit # 2 is s c h e d ul e d t o t a k e 

pl a c e aft er c o m pl eti o n of Visit  # 1 f or b as eli n e cli ni c al  ass ess m e nts a n d A L L O B ®  i m pl a nt ati o n 

(t h e b as eli n e of t h e r a di ol o gi c al ass ess m e nts is Visit # 1). At Visit # 2, all p ati e nts will b e 

h os pit ali z e d f or 2 4 or 4 8 h o urs aft er i m pl a nt ati o n , a c c or di n g t o t h e j u d g m e nt of t h e 

I n v esti g at or.  

P ati e nts will b e f oll o w e d d uri n g 6 m o nt hs, at 2 w e e ks, 1, 3, a n d 6 m o nt hs  ( Visit # 3 t o Visit 

# 6) .  

 

  

 

 

D u r ati o n of t r e at m e nt  

T his i s a si n gl e d os e a d mi ni str ati o n st u d y.  
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P ati e nt I n cl u si o n S c h e m e:  

In or d er t o m a xi m is e p ati e nt s af et y, f or t h e first 1 6 p ati e nts  tr e at e d, p ati e nt r e cr uit m e nt will 

pr o c e e d st e p wis e b y bl o c ks of 4. F ull first 2 w e e ks s af et y d at a of t h e first bl o c k of 4 tr e at e d 

p ati e nts will b e a n al ys e d b ef or e t h e first p ati e nt of t h e s e c o n d bl o c k of 4 is tr e at e d. First 4 8 

h o urs s af et y d at a of  t h e s e c o n d bl o c k of 4 tr e at e d p ati e nts will b e a n al ys e d b ef or e tr e at m e nt  of 

t h e first p ati e nt of t h e n e xt bl o c k. T his l att er s c h e m e will b e r e p e at e d u ntil 1 6 p ati e nts h a v e 

b e e n  tr e at e d. T his  r e vi e w of r e p ort e d S A E p ot e nti all y r el at e d t o t h e In v esti g ati o n a l M e di ci n al 

P r o d u ct (I M P), a n d es p e ci all y t h os e r el at e d t o i m m u n ol o gi c al r e a cti o ns (s e v er e A d v ers e E v e nt 

of S p e ci al C o nsi d er ati o n ( A E S C )), will b e d o n e b y t h e S af et y M o nit ori n g C o m mitt e e ( S M C).  

St u d y E n d p oi nts a n d C rit e ri a f o r E v al u ati o n  

S af et y Crit eri a  

I n a d diti o n t o st a n d ar d p h ar m a c o vi gil a n c e r e q uir e m e nts, p arti c ul ar att e nti o n will b e gi v e n t o 

A E s u g g esti n g i m m u n e -m e di at e d  r e a cti o ns, s u c h as: g e n er al dis c o mf ort, u n e asi n ess, ill f e eli n g, 

p ai n or s w elli n g i n t h e i m pl a nt e d ar e a, f e v er a n d a n y i nfl a m m at or y r e a cti o ns, fl u-li k e 

s y m pt o ms ( e. g. , c hills, b o d y a c h es, s h ort n ess of br e at h , c ut a n e o us r as h es… ). All s e v er e  A Es 

p ot e nti all y r el at e d t o  t h e I M P a n d i n p arti c ul ar t h os e p ot e nti all y r el at e d t o t h e all o g e n ei c 

r e a cti o ns will b e m a n a g e d b y t h e S M C  w h o will a n al ys e a n d r e p ort t h es e e v e nts i n a ti m el y 

m a n n er c o nsist e nt wit h t h e s af et y of  p ati e nt  r e cr uit m e nt s c h e m e. 

Effi c a c y Crit eri a  

T h e f oll o wi n g cli ni c al a n d r a di ol o gi c al crit eri a will b e us e d:  

- Cli ni c al: Gl o b al dis e as e e v al u ati o n ( G D E) s c or e as ass ess e d b y t h e p ati e nt a n d I n v esti g at or 

usi n g a Vis u al A n al o g u e S c al e  ( V A S); P ai n usi n g a V A S ; W ei g ht -b e ari n g s c or e usi n g a 

Li k ert S c al e  

- R a di ol o gi c al h e ali n g pr o gr essi o n as ass ess e d b y C T  s c a n a n d b y c o n v e nti o n al X -r a y usi n g 

t h e T o m o gr a p hi c U ni o n S c or e ( T U S) a n d m o difi e d R a di ol o gi c al U ni o n S c or e ( m R U S ), 

r es p e cti v el y 
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E v al u ati o n Ti m e P oi nts  

Effi c a c y a n d s af et y e n d p oi nt s wi ll b e d et er mi n e d at e a c h s c h e d ul e d visit o v er t h e 6 -m o nt h 

f oll o w-u p p eri o d ( at 2 w e e ks, 1, 3  a n d  6  m o nt hs) . 

T h e i nt eri m r e p ort a n d t h e d e cisi o n f or c o nti n u ati o n  will b e est a blis h e d o n t h e first 1 6 

ass ess a bl e p ati e nts aft er 6  m o nt hs of f oll o w -u p a n d  t h e fi n al Cli ni c al St u d y R e p ort ( C S R) will 

b e est a blis h e d at 6 m o nt h s  ( e n d of st u d y) aft er tr e at m e nt f or all  p ati e nts , as a p pli c a bl e. 

 

 

 

I nt e ri m A n al ysis   

A D at a S af et y M o nit ori n g B o ar d ( D S M B) will b e est a blis h e d t o a n al ys e a n d r e p ort t h e s af et y 

a n d t h e effi c a c y d at a w h e n 6 -m o nt h p ost -tr e at m e nt r es ult s fr o m t h e first 1 6 ass ess a bl e p ati e nts 

will b e a v ail a bl e. T his B o ar d will r e c o m m e n d w h et h er t o c o nti n u e, m o dif y or st o p t h e st u d y. 

If s u c c ess is l ess t h a n 3 0 % or hi g h er t h a n 7 0 %, p ati e nt  r e cr uit m e nt will b e st o p p e d.  If t h e 

D S M B r e c o m m e n d ati o n is c o nti n u ati o n ( wit h or wit h o ut c h a n g es) of t h e st u d y, p ati e nt 

r e cr uit m e nt will c o nti n u e u ntil 3 2 p ati e nts h a v e b e e n tr e at e d. 

St atisti c al A n al ysi s 

St atisti c al m et h o ds will b e e x h a usti v el y d es cri b e d i n a St atisti c al  A n al ysis Pl a n ( S A P), w hi c h 

will c o nstit ut e t h e o nl y r ef er e n c e d o c u m e nt. T h e S A P will b e r e vi e w e d, a p pr o v e d, a n d si g n e d 

pri or t o d at a b as e l o c k at t h e l at est.  

T h e s af et y p o p ul ati o n will b e c o nsi d er e d as t h e pri m ar y c o h ort f or a n al ysis of effi c a c y. It will 

c o m pris e  all  tr e at e d p ati e nts.  

Effi c a c y E n d p oi nts:  

T h e effi c a c y of A L L O B ®  will b e e v al u at e d at  6  m o nt hs . T h e s u c c ess will b e b as e d o n t h e 

p er c e nt a g e of tr e at e d p ati e nts ( A L L O B ® ) n ot f aili n g u n d er tr e at m e nt. A tr e at e d p ati e nt will b e 

c o nsi d er e d as f ail e d if, at t h e e n d of t h e st u d y ( 6  m o nt hs):  
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- T h e p ati e nt h a d r e q uir e d a r es c u e s ur g er y or   

- T h e G l o b al D is e as e E v al u ati o n s c or e as p er c ei v e d b y t h e p ati e nt h as n ot i m pr o v e d b y at 

l e ast 2 5 % a n d t h e T U S  a s ass ess e d  b y C T s c a n h a s n ot i n cr e as e d b y at l e ast 2  p oi nt s.  

 

 

 

 

 

 

  

 

 

  

 

 

 

 

  

  

  

  

 

  

  

All s af et y a n al ys es will b e c o n d u ct e d o n t h e s af e t y p o p ul ati o n a n d t a b ul at e d. F or e a c h A E a n d 

S A Es r e p ort e d, t h e n u m b er a n d p er c e nt a g e of p ati e nts will b e t a b ul at e d b as e d o n s yst e m or g a n 

cl ass a n d pr ef err e d t er m. Si mil ar t a b ul ati o ns will b e p erf or m e d b y s e v erit y, r el ati o ns hi p t o t h e 
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st u d y pr o d u ct/ pr o c e d u r e, a cti o n t a k e n a n d o ut c o m e. T h e fr e q u e n c y of A Es a n d S A Es will b e 

ass ess e d usi n g a 9 5 % C o nfi d e n c e I nt er v al.   

M or e d et ails will b e gi v e n i n t h e S A P.  

Et hi c al c o n si d e r ati o ns  

T his st u d y will b e c o n d u ct e d i n a c c or d a n c e wit h a p pli c a bl e l a ws a n d r e g ul ati o ns i n cl u di n g, b ut 

n ot li mit e d t o, t h e I nt er n ati o n al C o nf er e n c e o n H ar m o nis ati o n (I C H) G ui d eli n e f or G o o d 

Cli ni c al Pr a cti c e ( G C P) a n d t h e et hi c al pri n ci pl es t h at h a v e t h eir ori gi ns  i n t h e D e cl ar ati o n of 

H elsi n ki.  T h e Instit uti o n al R e vi e w B o ar d (I R B)/ In d e p e n d e nt E t hi cs C o m mitt e e (I E C) m ust 

r e vi e w a n d a p pr o v e t h e pr ot o c ol a n d t h e Inf or m e d C o ns e nt F or m  (I C F) b ef or e a n y p ati e nts  ar e 

e nr oll e d.  B ef or e a n y pr ot o c ol -r e q uir e d pr o c e d ur es are p erf or m e d, t h e s u bj e ct m ust si g n a n d 

d at e t h e I R B/I E C -a p pr o v e d IC F.  

D at e a n d V e rsi o n of t h e St u d y P r ot o c ol:  0 2  F e b 2 0 1 7, V 0 5  
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 D E FI NI TI O N S O F T E R M S 

- A d v e rs e D r u g R e a cti o n:  a n y u nt o w ar d a n d u ni nt e n d e d r es p o ns es t o a n i n v esti g ati o n al 

m e di ci n al pr o d u ct r el at e d t o a n y d os e a d mi ni st er e d ( h a vi n g a r e as o n a bl e c a us al 

r el ati o ns hi p t o t h e pr o d u ct, t h e t er m “r e as o n a bl e c a us al r el ati o ns hi p ” m e a ni n g t h at t h er e 

is e vi d e n c e or ar g u m e nts t o s u g g est a c a us al r el ati o ns hi p). U n e x p e ct e d A D R is a n 

a d v ers e r e a cti o n w h os e n at ur e, s e v erit y, s p e cifi cit y, or o ut c o m e is n ot c o nsist e nt wit h 

t h e a p pli c a bl e pr o d u ct i nf or m ati o n ( e. g., I n v esti g at or’s Br o c h ur e). 

- A d v e rs e E v e nt:  a n y u nt o w ar d m e di c al o c c urr e n c e i n a p ati e nt or cli ni c al i n v esti g ati o n 

s u bj e ct w h o h as b e e n a d mi nist er e d a p h ar m a c e uti c al pr o d u ct a n d/ or a n y i n v esti g ati o n al 

m e di ci n al pr o d u ct a n d w hi c h d o es n ot n e c ess aril y h a v e a c a us al r el ati o ns hi p wit h t hi s 

tr e at m e nt. A n A E c a n t h er ef or e b e a n y u nf a v o ur a bl e a n d u ni nt e n d e d si g ns (i n cl u di n g 

a n y a b n or m al l a b or at or y fi n di n gs), s y m pt o ms, or dis e as e t e m p or all y ass o ci at e d wit h t h e 

us e of a m e di ci n al pr o d u ct, wit h o ut a n y j u d g m e nt a b o ut c a us alit y  

- A d v e rs e E v e nt of S p e ci al C o n si d e r ati o n : i n t his st u d y, a d v ers e e v e nt w hi c h h as b e e n 

i d e ntifi e d as p ot e nti all y r el at e d t o all o g e n ei c r e a cti o n 

- A L L O B ® : is a pr o pri et ar y all o g e n ei c ti ss u e e n gi n e er e d pr o d u ct (i. e., a n a d v a n c e d 

t h er a p y m e di ci n al pr o d u ct A T M P, f alli n g u n d er t h e s c o p e of t h e E ur o p e a n R e g ul ati o n 

1 3 9 4/ 2 0 0 7/ E C a n d t h e Dir e cti v e 2 0 0 1/ 8 3/ E C), c o nsisti n g i n all o g e ni c ost e o bl asti c c ell s 

( A L L O B ® c ell s), m a n uf a ct ur e d b y B o n e T h er a p e uti cs S. A.  

- Ass ess a bl e p ati e nt:  a p ati e nt w h o c o m pl et e d all s c h e d ul e d visits u p t o l ast s c h e d ul e d 

visit (i n cl usi v e) or a p ati e nt w h o h as b e e n s cr e e n e d ( V # 1), tr e at e d ( V # 2) a n d w h o at 

l e ast h as c o m pl et e d t h e f oll o w- u p visit V # 5 or V # 6. 

- C o m pl et e d p ati e nt : a p ati e nt w h o c o m pl et e d all s c h e d ul e d visits u p t o l ast s c h e d ul e d 

visit (i n cl usi v e)  

- C o nt r a c t R es e a r c h O r g a ni z ati o n ( C R O): a p ers o n or a n or g a ni z ati o n c o ntr a ct e d b y 

t h e S p o ns or t o p erf or m o n e or m or e of t h e S p o ns or's tri al-r el at e d d uti es a n d f u n cti o ns  

- Dis c o nti n u e d o r wit h d r a w n p ati e nt  is a p ati e nt w h o h as b e e n e nr oll e d, s cr e e n e d,  

r an d o mi z e d or tr e at e d b ut h as wit h dr a w n fr o m t h e st u d y b ef or e c o m pl eti o n of t h e l ast 

s c h e d ul e d visit  
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- Dist ri b uti o n : tr a ns p ort ati o n a n d d eli v er y of ti s s u es a n d c ell s i nt e n d e d f or h u m a n 

a p pli c ati o ns  

- D el a y e d- u ni o n ( D U): fr a ct ur e t h at h as n ot u nit e d wit hi n a p eri o d of ti m e t h at w o ul d b e 

c o nsi d er e d a d e q u at e f or b o n e h e ali n g. I n t hi s st u d y, d el a y e d- u ni o n is d efi n e d at t h e ti m e 

of s cr e e ni n g as  (i) a n a bs e n c e of h e ali n g 3 m o nt hs ( ± 2 w e e ks) ( a n d wit h a m a xi m u m of 

7 m o nt hs) aft er t h e o ns et of fr a ct ur e a n d (ii) a n a bs e n c e of t h e pr o gr essi o n of h e ali n g 

o v e r t h e l ast 4 w e e ks, as c o nfir m e d b y cli ni c al a n d r a di ol o gi c al e v al u ati o n.  

- D at a S af et y M o nit o ri n g B o a r d  ( DS M B) : a n i n d e p e n d e nt d at a m o nit ori n g c o m mitt e e 

est a blis h e d b y t h e S p o ns or t o ass ess at i nt er v als t h e pr o gr ess of a cli ni c al tri al, t h e s af et y 

d at a, a n d t h e criti c al effi c a c y e n d p oi nt s, a n d t o r e c o m m e n d t o t h e S p o ns or w h et h er t o 

c o nti n u e, m o dif y or st o p t h e tri al.  

- Eli gi bl e p ati e nt:  a s cr e e n e d p ati e nt w h o is c o nsi d er e d eli gi bl e a c c or di n g t o s el e cti o n 

crit eri a. 

- E n r oll e d p ati e nt:  p ati e nt w h o h as d at e d a n d si g n e d t h e I nf or m e d C o ns e nt F or m (I C F). 

- G o o d Cli ni c al P r a cti c e  ( G C P): s et of i nt er n ati o n all y r e c o g ni z e d et hi c al a n d s ci e ntifi c 

r e q uir e m e nts a n d st a n d ar ds as r e g ar ds t h e d esi g n, c o n d u ct, p erf or m a n c e, m o nit ori n g, 

a u diti n g, r e c or di n g, a n al ys es, a n d r e p orti n g of cli ni c al tri als, t h at pr o vi d e s ass ur a n c e 

t h at t h e d at a a n d r e p ort e d r es ult s ar e cr e di bl e a n d a c c ur at e, a n d t h at t h e ri g hts, s af et y, 

w ell- b ei n g, a n d c o nfi d e nti alit y of tri al s u bj e cts ar e pr ot e ct e d 

- I nt e r m e di a r y St r u ct u r e Tiss u e E st a blis h m e nt : is a n a c cr e dit e d ti ss u e est a blis h m e nt 

w h er e t h e a cti viti es of pr o c essi n g, pr es er v ati o n, st or a g e or distri b uti o n of h u m a n ti ss u es 

a n d c ell s ar e p erf or m e d u n d er a n a gr e e m e nt wit h a h u m a n tiss u e b a n k ( B el gi a n L a w of 

D e c e m b er 1 9 t h 2 0 0 9, t h e B el gi a n R D 2 of S e pt e m b er 2 8t h 2 0 0 9) 

- I n v esti g ati n g Sit e : a n y p u bli c or pri v at e e ntit y or m e di c al f a cilit y w h er e cli ni c al tri al 

a n d tri al-r el at e d a cti viti es ar e c o n d u ct e d  

- I n v esti g ati o n al M e di ci n al P r o d u ct (I M P):  a p h ar m a c e uti c al f or m of a n a cti v e 

s u bst a n c e or Pl a c e b o b ei n g t est e d or us e d as a r ef er e n c e i n a cli ni c al tri al . 
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- I n v esti g at o r : a p ers o n r e s p o nsi bl e f or t h e c o n d u ct of t h e cli ni c al tri al at a tri al sit e. If a 

tri al is c o n d u ct e d b y a t e a m of i n di vi d u als at a tri al sit e, t h e i n v esti g at or is t he 

r es p o nsi bl e l e a d er of t h e t e a m a n d m a y b e c all e d t h e pri n ci p al i n v esti g at or.  

- M a n a gi n g P h ysi ci a n ( o r d el e g at e):  m a n a gi n g P h ysi ci a n of H u m a n Bi ol o gi c al M at eri al 

i n t h e Pr o d u cti o n/ Tiss u e Est a blis h m e nt, is a M e di c al D o ct or r es p o nsi bl e t o g u ar a nt y t h e 

tr a c e a bilit y, t h e q u alit y a n d s af et y of t h e H u m a n Bi ol o gi c al M at eri al, a s w ell as t h e 

q u alit y a n d s af et y of all o p er ati o n s e x e c ut e d i n t h e Pr o d u cti o n/ Tiss u e Est a bli s h m e nt.  

H e is als o r es p o nsi bl e f or t h e r e p orti n g of S eri o us A d v ers e E v e nt a n d S eri o us A d v ers e 

R e a cti o n r el at e d t o H u m a n Bi ol o gi c al M at eri al. His f u n cti o n c a n b e d el e g at e d.   

- M es e n c h y m al St r o m al C ell s: “ pl asti c- a d h er e nt ” st e m c ell s, e x pr essi n g s p e cifi c s urf a c e 

m ar k ers, a n d gi vi n g ris e t o b o n e, c artil a g e, a n d a di p o c yt e c ell s.  

- N o n- u ni o n f r a ct u r e : r ef ers t o a fr a ct ur e t h at will n ot u nit e wit hi n 6 t o 9 m o nt hs a n d 

n e e ds a d diti o n al s ur gi c al or n o n-s ur gi c al i nt er v e nti o n  

- Ost e o bl asti c c ell s:  c ell s b el o n gi n g t o t h e ost e o bl asti c li n e a g e ( b o n e f or mi n g c ell s) 

e n c o m p assi n g t h e ost e o pr o g e nit ors, t h e pr e- ost e o bl asts, t h e ost e o bl asts, t h e li ni n g c ell s 

a n d t h e ost e o c yt es.  

- Ost e o p r o g e nit o r c ell s o r ost e o p r o g e nit o rs & p r e- ost e o bl asts:  ar e n ot-f ull y 

diff er e nti at e d c ell s c o m mitt e d t o t h e ost e o bl asti c li n e a g e, i. e., pr e c urs ors of ost e o bl ast 

dis pl a yi n g li mit e d pr olif er ati o n c a p a cit y.  

- P r o c essi n g : all o p er ati o ns i n v ol v e d i n t h e pr e p ar ati o n, m a ni p ul ati o n, pr es er v ati o n, a n d 

p a c k a gi n g of tiss u es or c ell s i nt e n d e d f or h u m a n a p pli c ati o ns 

- R a n d o mis e d p ati e nt : p ati e nt t o w h o m a r a n d o mi s ati o n n u m b er h as b e e n all o c at e d 

- S c r e e n e d p ati e nt : a p ati e nt w h o h as d at e d a n d si g n e d t h e I nf or m e d C o ns e nt F or m (I C F) 

( e nr oll ed p ati e nt) a n d w h o h as p erf or m e d t h e c h e c ki n g of t h e s el e cti o n crit eri a. 

- S c r e e ni n g f ail u r e : a s cr e e n e d p ati e nt w h o is n ot eli gi bl e f or t h e st u d y aft er c h e c ki n g 

t h e s el e cti o n crit eri a. 

- S af et y M o nit o ri n g C o m mitt e e (S M C ): a c o m mitt e e est a blis h e d b y t h e S p o ns or t o 

a n al ys e, f or e a c h bl o c k of 4 p ati e nts fr o m t h e first 1 6 p ati e nts, t h e s af et y d at a a n d m a k e 

r e c o m m e n d ati o ns w h et h er t o c o nti n u e or st o p t h e tri al.  
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- S e ri o u s A d v e rs e E v e nt ( S A E ): a n y a d v ers e e v e nt ( A E) or s eri o us a d v ers e r e a cti o n 

( S A R) t h at, i n t h e vi e w of t h e i n v esti g at or or s p o ns or, r es ult s i n a n y of t h e f oll o wi n g 

o ut c o m es (I C H E 2 a): D e at h, Lif e-t hr e at e ni n g A E, I n p ati e nt h os pit ali z ati o n or 

pr ol o n g ati o n of e xisti n g h os pit ali z ati o n, P ersist e nt or si g nifi c a nt i n c a p a cit y or 

s u bst a nti al disr u pti o n of t h e a bilit y t o c o n d u ct n or m al lif e f u n cti o ns, C o n g e nit al 

a n o m al y/ birt h d ef e ct. M e di c al a n d s ci e ntifi c j u d g e m e nt s h o ul d b e e x er cis e d i n d e ci di n g 

w h et h er e x p e dit e d r e p orti n g is a p pr o pri at e i n ot h er sit u ati o ns, s u c h as i m p ort a nt m e di c al 

e v e nts t h at m a y n ot b e i m m e di at el y lif e-t hr e at e ni n g or r es ult i n d e at h or h os pit ali z ati o n 

b ut m a y j e o p ar di z e t h e p ati e nt or m a y r e q uir e i nt er v e nti o n t o pr e v e nt o n e of t h e ot h er 

o ut c o m es li st e d i n t h e d efi niti o n a b o v e.  

- S e ri o u s A d v e rs e R e a cti o n ( S A R ): a n y u nt o w ar d a n d u ni nt e n d e d r es p o ns es t o a n 

i n v estig ati o n al m e di ci n al pr o d u ct r el at e d t o a n y d o s e a d mi nist er e d ( h a vi n g a r e as o n a bl e 

c a us al r el ati o ns hi p t o t h e pr o d u ct), a n d t h at r es ult s i n d e at h, is lif e-t hr e at e ni n g, r e q uir es 

p ati e nt h os pit ali z ati o n or pr ol o n g ati o n of e xisti n g h os pit ali z ati o n, r es ult s i n p ersist e nt 

or si g nifi c a nt di s a bilit y or i n c a p a cit y, or is a c o n g e nit al a n o m al y or birt h d ef e ct. 

- S e ri o u s A d v e rs e S af et y/ Q u alit y E v e nt ( S A S Q E): a n y a d v ers e e v e nt r el at e d t o t h e a n y 

o p er ati o n d o n e o n t h e c oll e ct e d h u m a n bi ol o gi c al m at eri al u n d er t h e r es p o nsi bilit y of 

t h e I nt er m e di ar y Str u ct ur e (i. e., dir e ct tr a ns p ort a n d distri b uti o n of t h e h u m a n bi ol o gi c al 

m at eri al fr o m t h e h ar v esti n g sit e t o t h e Pr o d u cti o n/ Tiss u e Est a blis h m e nt of B o n e 

T h er a p e uti cs S. A.) t h at m a y c a us e d e at h, b e lif e-t hr e at e ni n g, g e n er at e dis a bilit y or 

i n c a p a cit y t o w or k t o t h e p ati e nt, or t h at m a y c a us e m or bi dit y. 

- St o r a g e : m ai nt e n a n c e of t h e I M P u n d er a p pr o pri at e c o ntr oll e d c o n diti o ns u ntil 

a d mi nistr ati o n. 

- St u d y S af et y Offi c e r : i n di vi d u al d esi g n at e d t o p erf or m t h e h a n dli n g, n otifi c ati o n, a n d 

r e p orti n g of s af et y iss u es 

- S u bj e ct : a n i n di vi d u al w h o p arti ci p at es i n t h e cli ni c al tri al 

- S u s p e ct e d U n e x p e ct e d S e ri o u s A d v e rs e R e a cti o n ( S U S A R):  s eri o us a d v ers e 

r e a cti o n, t h e n at ur e, s e v erit y, s p e cifi cit y, or o ut c o m e of w hi c h is n ot c o nsist e nt wit h 

a p pli c a bl e pr o d u ct i nf or m ati o n ( e. g., t h e I n v esti g at or’s Br o c h ur e) 

- T r e at e d p ati e nt: a p ati e nt t o w h o m a tr e at m e nt h as b e e n a d mi nist er e d 
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- Tiss u e B a n k : is t h e a c cr e dit e d ti ss u e est a blis h m e nt r es p o nsi bl e f or d o n ati o n, 

pr o c ur e m e nt, t esti n g a n d r el e as e of c ell s a n d w h er e a cti viti es of pr o c essi n g, 

pr es er v ati o n, st or a g e or distri b uti o n of h u m a n ti ss u es a n d c ell s c a n b e u n d ert a k e n. 

A c c or di n g t o B el gi a n l e gisl ati o n, it c a n d el e g at e s o m e a cti viti es t o a n a c cr e dit e d 

I nt er m e di ar y Str u ct ur e u n d er a n a gr e e m e nt b et w e e n t h e p arti es ( B el gi a n L a w of 

D e c e m b er 1 9t h 2 0 0 9, t h e B el gi a n R D 2 of S e pt e m b er 2 8t h 2 0 0 9).  
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1  I N T R O D U C TI O N 

1. 1  G e n e r al B a c k g r o u n d  

1. 1. 1  I m p aire d  Fr a ct ur e H e ali n g 

B o n e h as a s u bst a nti al c a p a cit y f or r e p air a n d r e g e n er ati o n i n r es p o ns e t o i nj ur y or s ur gi c al 

tr e at m e nt. B ot h pr o c ess es i n v ol v e a c o m pl e x i nt e gr ati o n of c ell s, gr o wt h f a ct ors a n d 

e xtr a c ell ul ar m atri x. R e p air si m pl y r est or es t h e c o nti n uit y of t h e i nj ur e d ti ss u es wit h o ut 

n e c ess aril y i n cr e asi n g b o n e v ol u m e, w hil e r e g e n er ati o n i n v ol v es t h e diff er e nti ati o n of n e w c ell s 

a n d t h e f or m ati o n of n e w b o n e ti ss u e, w hi c h r es ult s i n a n o v er all i n cr e as e i n t h e v ol u m e of n e w 

s k el et al ti ss u es. Fr a ct ur e h e ali n g is a m ulti st a g e r e p air pr o c ess t h at i n v ol v es c o m pl e x w ell-

or c h estr at e d st e ps t h at ar e i niti at e d i n r es p o ns e t o i nj ur y, r es ulti n g e v e nt u all y i n t h e r e p air a n d 

r est or ati o n of f u n cti o n ( Al- A ql et al.,  2 0 0 8). 

Fr a ct ur es ar e n o w s u c c e ssf ull y tr e at e d i n t h e m aj orit y o f p ati e nts; n e v ert h el ess a b o ut a t hir d 

r e q uir es s o m e s ur gi c al i nt er v e nti o n. A m o n g t h os e, d el a y e d- u ni o ns or n o n- u ni o ns m a y 

n e c essit at e n u m er o us o p er ati v e pr o c e d ur es, c a n  l e a v e t h e p ati e nt wit h f u n cti o n al d efi cit s, a n d 

a r e oft e n ass o ci at e d wit h pr ol o n g e d m or bi dit y ( Wiss a n d St ets o n, 1 9 9 6). 

F r a ct ur e h e ali n g is c o nsi d er e d as a d y n a mi c pr o gr essi v e pr o c ess. N o w a d a ys, i nt er v e nti o n is 

us u a ll y i n di c at e d b y 3 t o 5 m o nt hs aft er i nj ur y if m o nt hl y r a di o gr a p hi c st u di es d o n ot s h o w 

pr o gr essi o n of fr a ct ur e h e ali n g ( Wiss a n d S t ets o n, 1 9 9 6). 

T y pi c all y, d el a y e d- u ni o n is a t er m us e d f or a fr a ct ur e t h at h as n ot u nit e d wit hi n a p eri o d of ti m e 

t h at w o ul d b e c o nsi d er e d a d e q u at e f or b o n e h e ali n g. D el a y e d- u ni o n s u g g est s t h at u ni o n is sl o w 

b ut will e v e nt u all y o c c ur wit h o ut a d diti o n al s ur gi c al or n o n-s ur gi c al i nt er v e nti o n, w h er e as n o n-

u ni o n is d efi n e d as t h e c ess ati o n of all r e p ar ati v e pr o c ess of h e ali n g. T h er e is n o u ni v ers all y 

a c c e pt e d or v ali d at e d a p pr o a c h t o e v al u at e t h e pr o gr essi o n of fr a ct ur e h e ali n g: d efi niti o ns of 

d el a y e d- u ni o n or n o n- u ni o n c o nti n u e t o b e s u bj e ct of v ari o us i nt er pr et ati o ns ( B h a n d ari, 2 0 0 2 ; 

B h a n d ari et al.,  2 0 1 2). T h e disti n cti o n b et w e e n d el a y e d- u ni o n a n d n o n- u ni o n is b as e d o n ti m e: 

a fr a ct ur e n ot h e al e d 3 t o 8 m o nt hs aft er o ns et is d efi n e d as a d el a y e d- u ni o n, w h er e as a fr a ct ur e 

n ot h e al e d 9 m o nt hs aft er o ns et is d efi n e d as n o n- u ni o n (r e g ul at or y d efi niti o n).  
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H o w e v er, t h e ti m efr a m e f or h e ali n g diff ers a c c or di n g t o t h e fr a ct ur e sit e s ( e. g., f or a ti bi al 

di a p h ys e al fr a ct ur e, bri d gi n g c all us a n d cli ni c al st a bilit y s h o ul d b e a c hi e v e d b y 4 m o nt hs), t h e 

i niti al c o nfi g ur ati o n of t h e fr a ct ur e a n d t h e i n di vi d u al m e di c al hist or y ( Wiss a n d St ets o n, 1 9 9 6). 

1. 1. 2  Di a g n osis of D el a y e d or N o n - u ni o ns a n d F oll o w- u p of t h e H e ali n g Pr o c es s 

T h e m ost c o m m o n p ar a m et ers us e d b y s ur g e o n s t o di a g n os e d el a y e d- or n o n- u ni o n s ar e 

r a di ol o gi c al ( e. g., c orti c al c o nti n uit y) a n d cli ni c al ( e. g., p ai n o n w ei g ht b e ari n g) ( B h a n d ari, 

2 0 1 2 ; H a k et al.,  2 0 1 4). R a di ol o gi c al ass ess m e nts, b y X-r a y or C T s c a n, ar e m a d e o n t h e u ni o n 

of c orti c es ( 3 t o 4) a n d pr es e n c e/ a bs e n c e of a fr a ct ur e li n e. C T s c a n h as b e e n s h o w n t o b e m or e 

a c c ur at e t h a n c o n v e nti o n al r a di o gr a p h y i n e v al u ati n g fr a ct ur e h e ali n g of l o n g b o n es 

( Zi m m er m a n n, 2 0 0 7; M ors h e d et al.,  2 0 0 8). T h e r a di ol o gi c al e v ol uti o n c a n b e s c or e d usi n g a 

m o di fi e d v ersi o n of R a di o gr a p hi c U ni o n S c al e f or Ti bi al Fr a ct ur e ( R U S T) ( K o oistr a, 2 0 1 0). 

Cli ni c al ass ess m e nts ar e g e n er all y b as e d o n p ai n, w ei g ht- b e ari n g, a n d h e alt h r el at e d q u alit y of 

lif e. 

1. 1. 3  I n ci d e n c e of D el a y e d- a n d N o n- U ni o n Fr a ct ur es 

T h e i n ci d e n c e of i m p air e d h e ali n g is esti m at e d t o r a n g e fr o m 5 t o 1 0 % of all l o n g b o n e fr a ct ur es 

( Ei n h or n, 1 9 9 5). I n ci d e n c e v ari es d e p e n di n g o n t h e t y p e of b o n e s, t h eir v as c ul aris ati o n, a n d 

t h eir s u b c ut a n e o us p ositi o n. 

1. 1. 4  A eti ol o g y of D el a y e d- a n d N o n- U ni o n Fr a ct ur es 

T h e d e v el o p m e nt o f d el a y e d/ n o n - u ni o n is m ost cl os el y r el at e d t o t h e t y p e a n d d e gr e e of i nj ur y, 

b ut s e v er al ot h er f a ct ors m a y als o pr e dis p os e p ati e nts t o d el a y e d/ n o n- u ni o n. M a n y of t h es e ar e 

r el at e d t o fr a ct ur e f e at ur es, i n cl u di n g t h e d e gr e e of fr a ct ur e c o m mi n uti o n, b o n e l o ss, a n d s oft 

ti ss u e i nj ur y, as w ell a s t h e pr es e n c e of o p e n fr a ct ur e a n d dis pl a c e m e nt ( Elli s, 1 9 5 8; Ni c oll, 

1 9 6 4 ; B is h o p et al.,  2 0 1 2). I n a d e q u at e r e d u cti o n of a fr a ct ur e l e a di n g t o i nst a bilit y or p o or 

i m m o bili z ati o n m a y b e a pri m e r e as o n f or d el a y e d- u ni o n a n d n o n- u ni o n. 

S u bs e q u e nt c o m pli c ati o ns, s u c h as i nf e cti o n a n d c o m p art m e nt s y n dr o m e, h a v e als o b e e n s h o w n 

t o pl a y a n i m p ort a nt r ol e i n t h e o c c urr e n c e of d el a y e d- a n d n o n- u ni o n ( C o urt- Br o w n a n d 

M c Q u e e n, 1 9 8 7 ). T h e p ati e nt pr ofil e als o c o ntri b ut es t o its i nci d e n c e. F or i nst a n c e, a g e, 

s m o ki n g a n d al c o h ol c o ns u m pti o n or m e di c al hist or y s u c h di a b et es, a n a e mi a or p eri p h er al 
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v as c ul ar dis e as es ar e w ell d o c u m e nt e d t o i n cr e as e ris ks of d el a y e d- or n o n- u ni o n ( S c h mit z , 

1 9 9 9; G ast o n, 2 0 0 7). T h e us e of n o n-st er oi d al a nti-i nfl a m m at or y dr u gs or c orti c ost er oi ds c a n 

a ls o i n hi bit b o n e h e ali n g ( Gi a n n o u dis et al ., 2 0 00 ), as w ell as t h e n utriti o n al st at us of t h e p ati e nt 

a n d c o m pli a n c e wit h t h e p ost- o p er ati v e r e gi m e ( G ast o n a n d Si m ps o n, 2 0 0 7).  

F i n all y, pr o m pt a n d a p pr o pri at e tr e at m e nt i s n e e d e d b e c a us e i atr o g e ni c i nj ur y t o t h e s oft ti ss u e 

e n v el o p e (i. e., e x c essi v e p eri ost e al stri p pi n g), di str a cti o n a cr oss t h e fr a ct ur e sit e, i n a d e q u at e 

i m m o bili z ati o n or fi x ati o n, c a n pr o m ot e t h e d e v el o p m e nt of d el a y e d/ n o n- u ni o n ( G ast o n a n d 

S i m ps o n, 2 0 0 7). 

1. 1. 5  T r e at m e nt of D el a y e d Fr a ct ur es 

L o n g b o n e d el a y e d/ n o n- u ni o n fr a ct ur es ar e tr e at e d wit h d e bri d e m e nt of t h e d el a y e d/ n o n- u ni o n 

sit e a n d i nt er n al ( or e xt er n al) fi x ati o n, wit h or wit h o ut a p pli c ati o n of a ut o g e n o us or all o g e n ei c 

c a n c ell o us b o n e gr aft. N e w tr e at m e nts ar e a p p e ari n g: gr afti n g of t h e fr a ct ur e sit es t o pr o vi d e 

bi ol o gi c al sti m uli or e xt er n all y a p pli e d s yst e ms s u c h as el e ctri c al sti m ul ati o ns or l o w-i nt e nsit y 

p uls e d ultr as o u n ds, t h e b e n efits of w hi c h h a v e n ot b e e n cl e arl y est a blis h e d ( B uss e, 2 0 0 2).  

P r e vi o us a n al ysis h a v e s h o w n t h at r e d u c e d h e ali n g ti m es c o ul d yi el d s u bst a nti al c ost s a vi n gs 

(i n cl u d e d f or g o v er n m e nt a g e n ci es) b y d e cr e asi n g t h e n e e d f or s e c o n d ar y pr o c e d ur es a n d 

d e cr e asi n g t h e a m o u nt of ti m e n e e d e d b y a w or k er t o g o b a c k t o hi s a cti vit y ( H e c k m a n, 1 9 9 7). 

1. 1. 6  B o n e A ut o gr aft  

B o n e a ut o gr aft still r e m ai ns t h e tr e at m e nt of c h oi c e f or n o n- u ni o n fr a ct ur es, p arti c ul arl y f or 

atr o p hi c n o n- u ni o ns, c o m bi n e d or n ot wit h i ntr a m e d ull ar y n aili n g, pl ati n g, a n d e xt er n al fi x ati o n 

d e vi c es ( K o nt a kis et al.,  2 0 0 6; S o u c a c os et al.,  2 0 0 6; Cr o wl e y et al.,  2 0 0 7; K a n a k aris et al.,  

2 0 0 7; S e n a n d Mi cl a u , 2 0 0 7). I n d e e d, a ut ol o g o us b o n e gr afti n g pr es e nts e x c ell e nt ost e o g e ni c, 

ost e o c o n d u cti v e a n d ost e oi n d u cti v e pr o p erti es, is bi o c o m p ati bl e, a n d a v oi ds a n y 

i m m u n o g e ni cit y c o n c er n s or dis e as e tr a ns mi ssi o n ris ks ( K a n a k aris et al.,  2 0 0 7; S e n a n d Mi cl a u, 

2 0 0 7). 

Alt h o u g h c o nsi d er e d as t h e G ol d St a n d ar d , o nl y r ar e p u bli c ati o ns o n t h e effi c a c y of b o n e 

a ut o gr aft i n n o n- u ni o n fr a ct ur es c a n b e f o u n d i n t h e lit er at ur e.  Ort h o p a e di c s ur g e o ns r e p ort t h at 

a v er a g es of 7 5 % t o 8 5 % of n o n- u ni o ns ar e s u c c e ssf ull y tr e at e d b y b o n e a ut o gr aft ( b as e d o n 

cli ni c al a n d r a di ol o gi c al ass ess m e nt). T his r a n g e of effi c a c y s e e m c o nfir m e d b y d at a fr o m 
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c o ntr oll e d st u di es c o m p ari n g b o n e a ut o gr aft wit h b o n e m or p h o g e n eti c pr ot ei ns i n n o n- u ni o n 

fr a ct ur es, wit h r e p ort e d h e ali n g r at es of 7 6 % at 8. 3 m o nt hs, cli ni c all y, a n d 7 7 % at 1 0. 9 m o nt hs, 

r adi ol o gi c all y ( Fri e dl a e n d er et al.,  2 0 0 1; R o n g a e t al., 2 0 0 6).  

S i d e- eff e cts of b o n e a ut o gr aft ar e m u c h l ar g el y d o c u m e nt e d a n d t h e si d e eff e cts ass o ci at e d t o 

t hi s pr o c e d ur e ar e c o nsi d er a bl e ( S o u c a c os et al.,  2 0 0 6; S e n et al.,  2 0 0 7; Pi es k e e t al., 2 0 0 9):  

a.  M a j or c o m pli c ati o ns i n at l e ast 1 0 % of p ati e nts s u c h as d e e p i nf e cti o n, ost e o m y eliti s, 

h a e m at o m a, n e ur ol o gi c i nj ur y, v as c ul ar i nj ur y, i atr o g e ni c wi n g/ SI j oi nt i nj ur y, cr oss 

c o nt a mi n ati o n, a b d o mi n o-l u m b ar h er ni ati o n et c … 

b.  Mi n o r c o m pli c ati o ns s u c h as s u p erfi ci al i nf e cti o n ( 3 9 %), s u p erfi ci al s er o m a, s m all 

h a e m at o m a, p ersist e nt s h ort t er m ( 4 0 %) or l o n g-t er m ( 1 9 %) p ai n, e x c es si v e bl o o d l oss, 

p el vi c i nst a bilit y, c os m eti c d ef e cts, et c … 

I n t h e Fri e dl a e n d er et al . ( 2 0 0 1) st u d y c o m p ari n g b o n e a ut o gr aft wit h Osi gr aft® , ost e o m y eliti s 

w as r e p ort e d at t h e fr a ct ur e sit e i n 2 1 % of p ati e nts f oll o wi n g tr e at m e nt wit h b o n e a ut o gr aft, a n d 

m or e t h a n 2 0 % of p ati e nts tr e at e d wit h a ut o gr aft h a d c hr o ni c d o n or sit e p ai n f oll o wi n g t h e 

pr o c e d ur e. C hr o ni c p ai n at t h e h ar v est sit e w as r e p ort e d i n 4 1 % of p ati e nt s at 6 m o nt hs p ost-

s ur g er y a n d i n 3 3 % at 1 y e ar. Fi n all y, i n r ar e cir c u mst a n c es, b o n e a ut o gr aft h ar v esti n g h as b e e n 

r el at e d t o a n u nst a bl e p el vi c ri n g a n d t o il e u m fr a ct ur es ( N o ci ni et al.,  2 0 0 3; O a kl e y et al.,  

2 0 0 7). 

1. 2  B a c k g r o u n d of t h e St u d y 

1. 2. 1  G e n er al D es cri pti o n of A L L O B ®  

A L L O B ®  is t h e r e gist er e d tr a d e n a m e f or B o n e T h er a p e uti cs’ h u m a n all o g e n ei c c ell b as e d 

m e di ci n al pr o d u ct. T h e a cti v e s u bst a n c e of A L L O B ®  is h u m a n all o g e n ei c o st e o bl asti c c ell s. Its 

i mpl a nt ati o n is i nt e n d e d t o pr o d u c e n e w b o n e at t h e b o n e d ef e ct sit e of aff e ct e d p ati e nts a n d t o 

r e- est a blis h a h e alt h y b o n e e n vir o n m e nt. 

A L L O B ®  is d eri v e d fr o m b o n e m arr o w m es e n c h y m al str o m al c ell s of h e alt h y a d ult v ol u nt e ers. 

Fr o m a b o n e m arr o w as pir at e (fr o m t h e h e alt h y d o n or’s ili a c cr est u n d er l o c al a n a est h esi a), 

m es e n c h y m al str o m al c ells ar e e x vi v o  c ult ur e d u n d er stri ctl y c o ntr oll e d c o n diti o ns t o g e n er at e 

A L L O B ®  c ell s. T h e m a n uf a ct uri n g pr o c ess i s c o n d u ct e d i n c o m pli a n c e wit h G M P a n d f oll o ws 
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pr o c e d ur es t h at e ns ur e a s e pti c m a n uf a ct uri n g pr o c ess, f ull tr a c e a bilit y, a n d q u alit y c o ntr ol. 

A L L O B ®  c ell s ar e n ot g e n eti c all y m o difi e d. A L L O B®  is n ot a c o m bi n e d pr o d u ct as t h e s ol e 

a cti v e s u bst a n c e is A L L O B ®  c ell s i n s us p e nsi o n. 

A L L O B ®  c ell i d e ntit y a n d p ot e n c y ar e c h ar a ct eri z e d b y t h e n e g ati vit y f or h e m at o p oi eti c c ell 

m ar k ers, t h e p ositi vit y f or m es e n c h y m al str o m al c ell m ar k ers, t h e p ositi vit y f or 

a d h esi o n/ ost e o bl asti c c ell m ar k ers, e x pr essi o n of b o n e-r el at e d g e n es, a bs e n c e of i m m u n o g e ni c 

p h e n ot y p e, a bs e n c e of t u m o uri g e ni c c h ar a ct eristi c s, b o n e m atri x f or m ati o n a n d mi n er ali z ati o n 

pr o p e rti es. 

A d mi ni str ati o n of A L L O B ®  is d o n e usi n g a mi ni m all y i n v asi v e t e c h ni q u e. T h e pr o d u ct is 

a d mi nist er e d wit h a s m all di a m et er tr e p hi n e b y p er c ut a n e o us i m pl a nt ati o n t hr o u g h a s m all s ki n 

i n cisi o n, dir e ctl y i nt o t h e b o n e d ef e ct sit e. 

F or m or e i nf or m ati o n c o n c er ni n g t h e d es cri pti o n of A L L O B ® , pl e as e r ef er t o t h e I n v esti g at or’s 

Br o c h ur e. 

1. 2. 2  A L L O B ®  i n Pr e cli ni c al St u di es 

N o n- cli ni c al i n vi v o a n d i n vit r o st u di es h a v e b e e n c o n d u ct e d t o ass ess t h e p h ar m a c o d y n a mi cs, 

s af et y p h ar m a c ol o g y, bi o di stri b uti o n, t o xi cit y, t u m o uri g e ni cit y a n d i m m u n ot o xi cit y of 

A L L O B ® .  

Wit h r es p e ct t o pri m ar y p h ar m a c o d y n a mi cs, A L L O B ®  b o n e f or m ati o n c a p a cit y w as ass ess e d 

i n a  m o d el a n d i n a  d ef e ct m o d el. I n b ot h m o d els, 

r a di ol o gi c al a n d hist ol o gi c al a n al ys es c o nfir m e d pr o d u cti o n of n e w b o n e aft er A L L O B ®  c ell s 

a d mi nistr ati o n.  

S af et y p h ar m a c ol o g y w a s i n v esti g at e d i n a   fr a ct ur e m o us e m o d el aft er A L L O B ®  l o c al 

a d mi nistr ati o n. S af et y p ar a m et ers i n cl u di n g cli ni c al o bs er v ati o n, b o d y w ei g ht f oll o w- u p a n d 

l a b or at or y p h ysi ol o gi c al p ar a m et ers ( e. g., h a e m at ol o g y a n d bl o o d c h e mi c al c h e mi str y 

p ar a m et ers) w er e o bs er v e d u ntil 6 w e e ks p ost- a d mi nistr ati o n. N o t e st  it e ms r el at e d cli ni c al si g n 

a n d n o t est it e ms r el at e d l a b or at or y a n o m al y w er e o bs er v e d. C o m pl et e n e cr o ps y w as p erf or m e d 

a n d n o m a cr os c o pi c t est it e m r el at e d fi n di n g w as o bs er v e d. 

T h e  mi gr ati o n of A L L O B®  c ell s aft er a d mi nistr ati o n at t h e b o n e d ef e ct sit e w as ass ess e d i n t h e 

 fr a ct ur e m o us e m o d el. R a di ol a b ell e d c ells w er e a d mi nist er e d i n t h e fr a ct ur e d sit e a n d 
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t h eir bi o di stri b uti o n w as ass ess e d wit h hi g h-r es ol uti o n w h ol e- b o d y q u a ntit ati v e s ci nti gr a p h y 

( S P E C T/ C T i m a gi n g). At t h e diff er e nt ti m e p oi nts, t h e m aj orit y of r esi d u al r a di o a cti vit y w as 

r et ai n e d at t h e fr a ct ur e ( a d mi nistr ati o n) sit e s u g g esti n g t h at A L L O B ®  c ell s pr ef er e nti all y 

e n gr aft e d  at t h e fr a ct ur e sit e a n d di d n ot mi gr at e a n d h o m e t o t h e vit al or g a ns ( h e art, l u n gs, 

br ai n, ki d n e y, s pl e e n, li v er). T h e r a di ol a b elli n g bi o di stri b uti o n st u d y r es ults w er e c o nsist e nt 

wit h a 6- w e e k P C R bi o di stri b uti o n st u d y aft er l o c al a d mi nistr ati o n of A L L O B ®  at t h e fr a ct ur e 

sit e i n f e m or al fr a ct ur e m o us e m o d el. Aft er e ut h a n asi a, or g a ns w er e e x cis e d a n d pr o c ess e d f or 

a n al ysis. Tr a c e l e v els of h u m a n D N A w er e tr a nsi e ntl y d et e ct e d i n h e art a n d l u n g i n 1 5 % t o 5 0 % 

of i nj e ct e d mi c e d uri n g t h e first 2 4 h o urs; aft er 2 4 h o urs, n o h u m a n D N A w as d et e ct e d i n a n y 

ot h er or g a ns t h a n b o n es.  

A 2 4- w e e k l o n g-t er m G L P t o xi cit y st u d y w as c o n d u ct e d i n mi c e aft er i. v. a d mi nistr ati o n of 

hi g h d os es of A L L O B ®  ( > 5 0-f ol d t h e h u m a n d o s e i n or d er t o pr o vi d e a c o mf ort a bl e s af et y 

m ar gi n). D uri n g t h e 2 4- w e e k o bs er v ati o n p eri o d, A L L O B ®  a d mi nistr ati o n di d n ot c a us e e x c ess 

m or bi dit y or m ort alit y, a n d t h e h a e m at ol o gi c al a n d uri n e a n al ys es, t h e m a cr os c o pi c ( d uri n g 

n e cr o ps y) a n d mi cr os c o pi c e x a mi n ati o n s f ail e d t o e vi d e n c e a n y t est it e m r el at e d a n o m ali es.  

In vitr o st u di es h a v e d e m o nstr at e d t h at A L L O B ®  c ell s h a v e a li mit e d r e pli c ati o n c a p a cit y a n d 

t h at A L L O B®  c ell s h a v e n o t u m o ur al p h e n ot y p e a s c ell s w er e u n a bl e t o gr o w u n att a c h e d t o a 

s urf a c e. I n vi v o t u m o uri g e n esis st u di es ( P h. E ur.  c o m pli a nt) w er e c o n d u ct e d i n mi c e t o c o nfir m 

t h at A L L O B®  d o es n ot i n d u c e t u m o urs. At 3 a n d 1 2 w e e ks p ost-i nj e cti o n, m a cr os c o pi c a n d 

mi cr os c o pi c e x a mi n ati o ns f ail e d t o r e v e al a n y e vi d e n c e of t u m o ur f or m ati o n a n d/ or or g a n 

i n v asi o n ( n = 2 0).  

I n or d er t o ass ess i m m u n o g e ni c pr o p erti es of A L L O B ® , i m m u n ot o xi cit y st u di es h a v e b e e n 

c o n d u ct e d i n a c c or d a n c e wit h t h e I C H S 8 “I m m u n ot o xi cit y St u di es f or H u m a n p h ar m a c e uti c al ” 

g ui d eli n e. I n t h at r es p e ct, p eri p h er al bl o o d m o n o n u cl e ar c ell s ( P B M C) fr o m diff er e nt u nr el at e d 

v ol u nt e ers (r e ci pi e nt P B M C) a n d A L L O B ®  c ell s w er e c o- c ult ur e d. T h e A L L O B® / P B M C c o-

c ult ur es di d n ot t o eli cit l y m p h o c yti c pr olif er ati o n i n > 8 0 % of c as es ( n = 5 4). I n all e x p eri m e nts, 

pr o-i nfl a m m at or y c yt o ki n es pr o d u cti o n ( e. g., I N F- γ a n d T N F- a) w er e m e as ur e d o n s u p er n at a nts 

fr o m A L L O B® / P B M C c o- c ult ur es. N o pr o d u cti o n of I N F- γ a n d T N F- α w as m e as ur e d i n 

p ositi v e c o- c ult ur es, s u g g esti n g t h at p ositi v e c o- c ult ur es or r es ult e d i n i n c o m pl et e i m m u n e 

r es p o ns e or w er e u nr el at e d t o a n i m m u n e r e a cti o n. 
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B esi d es t h es e i m m u n o pri vil e g e d c h ar a ct eristi cs, A L L O B ®  als o dis pl a y i m m u n os u p pr essi v e/ 

i m m u n o m o d ul at or y pr o p erti es a g ai nst a cti v at e d l y m p h o c yt es i n a d os e- d e p e n d e nt m a n n er.  

1. 2. 3  A L L O B ®  i n Cli ni c al St u di es 

T h e s af et y a n d effi c a c y of A L L O B ®  is c urr e ntl y e v al u at e d i n p h as e II a cli ni c al st u di es i n 

d el a y e d- u ni o n fr a ct ur e, s pi n al i nt er b o d y f usi o n a n d r es c u e i nt er b o d y f usi o n. 

1. 2. 4  J ustifi c ati o n of d os e 

Pr e cli ni c al st u di es o n b o n e f or m ati o n a n d b o n e r e p air m o d els i n mi c e h a v e d e m o nstr at e d t h e 

effi c a c y of A L L O B ®  at t h e d os es u p t o 5 0. 1 06  c ell s/ ml. T o b al a n c e b et w e e n effi c a c y a n d s af et y, 

t h e c o n c e ntr ati o n s el e ct e d f or t h e cli ni c al tri al is 2 5. 1 06 / ml, si n c e at t h e m a xi m u m i nj e ct e d 

v ol u m e ( of 4 ml), t his c o n c e ntr ati o n still pr es e nts a s af et y m ar gi n of o v er 9 0 x.  

1. 3  Ass e ss m e nt of A nti ci p at e d B e n efits a n d Ris k s 

L o n g b o n e d el a y e d- u ni o n fr a ct ur es ar e tr e at e d wit h d e bri d e m e nt of t h e d el a y e d- u ni o n sit e  a n d 

i nt er n al ( or e xt er n al) fi x ati o n, wit h or wit h o ut a p pli c ati o n of all o/ a ut o g e n o us b o n e gr aft. 

Alt h o u g h t h e e x a ct p at h o p h ysi ol o gi c al m e c h a nis m of d el a y e d- u ni o n is n ot k n o w n, d el a y e d-

u ni o n fr a ct ur es m a y b e n efit fr o m r e d y n a mi s ati o n a n d/ or a u g m e nt ati o n t o sti m ul at e b o n e 

f or m ati o n, a n d h e n c e will b e n efit fr o m t h e a d diti o n of a n ost e o c o n d u cti v e or ost e oi n d u cti v e 

sti m ul us ( Wiss et al. , 1 9 9 6). T his m a y b e c o ntri b ut e d b y t h e l o c al i m pl a nt ati o n of n e w e x -vi v o 

c ult ur e d c ell s wit h ost e o g e ni c p ot e nti al w hi c h c o ul d r e pl a c e t h e d ef e cti v e or mi ssi n g 

ost e o bl asti c c ell s a n d r e- est a blis h a h e alt h y b o n e e n vir o n m e nt. I n vitr o a n d i n vi v o e x p eri m e nts 

h a v e s h o w e d t h at A L L O B ®  c ell s h a v e t h e a bilit y t o a d h er e, s y nt h esi z e a n d mi n er ali z e n e w b o n e 

m atr i x wit h o ut o bs er v a bl e t o xi cit y. I n a d diti o n, bi o di stri b uti o n st u di es h a v e d e m o nstr at e d t h at 

aft er l o c al a d mi nistr ati o n ( at fr a ct ur e sit e), A L L O B ®  c ell s d o n ot mi gr at e i n n o n-t ar g et or g a ns 

( h e art, l u n gs, br ai n, li v er, s pl e e n, a n d ki d n e ys).  T his s u p p orts t h e p ot e nti al b e n efits of t h e us e 

of A L L O B ® i n t h e i n di c ati o n of d el a y e d- u ni o n fr a ct ur e. 

A L L O B ®  M a n uf a ct uri n g  

B o n e m arr o w st arti n g m at eri al is h ar v est e d fr o m h e alt h y v ol u nt e er d o n ors s el e ct e d o n m e di c al 

hist or y, p h ysi c al e x a mi n ati o n, l a b or at or y p ar a m et ers a n d ( n e g ati v e vir al) s er ol o g y a c c or di n g t o 

E ur o p e a n dir e cti v es a n d n ati o n al r e g ul ati o ns, a n d r a w m at eri als e nt eri n g t h e m a n uf a ct uri n g 
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pr o c ess ( m e di u m, f a ct ors...) ar e t est e d f or st erilit y, e n d ot o xi ns a n d m y c o pl a s m as. A L L O B ®  is 

m a n uf a ct ur e d u n d er stri ct G M P a n d as e pti c c o n diti o ns.  At t h e e n d of m a n uf a ct uri n g, A L L O B ®  

is c o ntr oll e d (r el e as e t est s) f or q u alit y (i d e ntit y, p ot e n c y a n d a bs e n c e of i m m u n o g e ni cit y) a n d 

mi cr o bi ol o g y (st erilit y, e n d ot o xi ns, m y c o pl as m as). 

A L L O B ®  T o xi cit y a n d I m m u n ot o xi cit y 

L o n g-t er m t o xi cit y st u di es h a v e s h o w n t h at A L L O B ®  c ell s e v e n w h e n a d mi nist er e d at hi g h 

d os es ( o v er 5 0-f ol d t h e m a xi m al pr o p os e d cli ni c al d os e) di d n ot c a us e a n y e x c ess m or bi dit y or 

m ort a lit y, di d n ot i n d u c e a n y or g a n t o xi cit y or di d n ot c a us e e ct o pi c b o n e f or m ati o n. St u di es 

h a v e als o f ail e d t o s h o w t u m o ur al ris ks at u p t o 3 0 0 ti m es t h e h u m a n t h er a p e uti c d os e). 

S i mil arl y, b as e d o n pr e cli ni c al st u di es, A L L O B®  is n ot e x p e ct e d t o i n d u c e i m m u n o g e ni c or 

i nfl a m m at or y r es p o ns es.  

P ati e nt B e n efit 

I n or d er t o mi ni mis e t h e ris k of p ati e nt-r el at e d tr e at m e nt f ail ur e d uri n g t hi s tri al, p ati e nts will 

b e e nr oll e d b as e d o n a stri ctl y c o ntr oll e d m e di c al crit eri a i n cl u di n g cl assifi c ati o n of t h e dis e as e, 

p ot e nti al c o m pli a n c e wit h t h e st u d y pr ot o c ol a n d f oll o w- u p as w ell as t a ki n g i nt o a c c o u nt 

c o n c o mit a nt dis e as e a n d/ or tr e at m e nt n ot c o m p ati bl e wit h t h e A L L O B ®  tr e at m e nt. 

A d diti o n all y, p ati e nts will b e t est e d f or a nti- H L A a nti b o di es a n d ot h er a ut o-i m m u nit y m ar k ers 

i n or d er t o m o nit or t h e d e v el o p m e nt of i m m u n e r e a cti o n a g ai nst A L L O B®  or t h e o c c urr e n c e of 

a ll or e a cti o n. 

If a v ail a bl e tr e at m e nts ( b o n e a ut o gr aft) h a v e s h o w n 7 6 % a n d 6 2 % of r a di ol o gi c al h e ali n g a n d 

7 7 % a n d 8 1 % cli ni c al h e ali n g aft er 9 m o nt hs r es p e cti v el y, t h es e b e n efits ar e c o u nt er b al a n c e d 

b y a l ar g e n u m b er of s eri o us c o m pli c ati o ns ( Fri e dl a n d er et al.,  2 0 0 1; N o ci ni et al.,  2 0 0 3; O a kl e y 

et al., 2 0 0 7).  T h e mi ni m all y i n v asi v e i m pl a nt ati o n a p pr o a c h of A L L O B ®  i nt e n ds t o a v oi d t h e 

n e e d f or o p e n s ur g er y, a n d h e n c e t h e r el at e d c o m pli c ati o ns. I n t hi s pil ot st u d y, t h e t est tr e at m e nt 

A L L O B ® will b e pr o vi d e d  a n d a d mi nist er e d t o p ati e nts as a si n gl e 

p er c ut a n e o us a d mi nistr ati o n u n d er a n a est h esi a at t h e i n v esti g ati n g sit es. 

I n c o n cl usi o n, t a ki n g i nt o a c c o u nt t h es e pr e c a uti o n s, t h e b e n efit/ris k r ati o of A L L O B ®  s u p p orts 

t h e i niti ati o n of its cli ni c al d e v el o p m e nt i n d el a y e d- u ni o n fr a ct ur es. 
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2  I N V E S TI G A TI O N A L P L A N 

2. 1  G e n e r al St u d y D esi g n 

T h e pr es e nt st u d y is a pr os p e cti v e, m ulti c e ntr e, o p e n, n o n- c o ntr oll e d st u d y t o ass ess t h e s af et y 

a n d effi c a c y of all o g e n ei c ost e o bl asti c c ell s ( A L L O B ® ) i m pl a nt ati o n i n n o n-i nf e ct e d d el a y e d-

u ni o n fr a ct ur es.    

Aft er si g ni n g t h e I nf or m e d C o ns e nt F or m (I C F), e nr oll e d p ati e nts will e nt er a n u p t o 8 w e e ks 

s cr e e ni n g p eri o d. Eli gi bl e p ati e nts ( a c c or di n g t o t h e eli gi bilit y crit eri a) will b e tr e at e d b y a 

si n gl e A L L O B ®  i m pl a nt ati o n i nt o t h e d el a y e d- u ni o n sit e. O n c e tr e at e d, p ati e nts will b e 

f oll o w ed u p d uri n g 6 m o nt hs wit h p ost-tr e at m e nt ass ess m e nts p erf or m e d: at 2 w e e ks, 1, 3 a n d 

6 m o nt hs, r es p e cti v el y. D uri n g f oll o w- u p, n o n-r es p o n di n g p ati e nts (s e e b el o w a n d s e cti o n 

3. 2. 3 ) c o ul d b e c o nsi d er e d as dr o p- o ut a n d u n d er g o a r es c u e s ur g er y, a c c or di n g t o t h e j u d g m e nt 

of t h e I n v esti g at or.  

 

 

 

E x p eri m e nt al d esi g n  P r os p e cti v e, m ulti c e ntre, o p e n, n o n -c o ntr oll e d P h as e I /IIa  st u d y  

D ur ati o n of s t u d y 6 m o nt hs of f oll o w -u p   

D el a y e d -u ni o n sit es  F e m ur, ti bi a, fi b ul a, h u m er us , ul n a, r a di us  

Tr e at m e nt  A L L O B ®   

Pr o c e d ur e  Im pl a nt ati o n p erf or m e d u n d er a n a est h esi a  

St u d y Ti m e p oi nts  2 w e e ks, 1  m o nt h, 3 m o nt hs  a n d  6 m o nt hs  aft er tr e at m e nt  

S elf - c o nt ai n e d st u d y 

D at a c oll e cti o n: C as e R e p ort F or m ( C R F) 
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2. 2  St u d y O bj e cti v es 

T h e pri m ar y o bj e cti v e is t o ass ess t h e s af et y a n d effi c a c y of A L L O B ®  si n gl e p er c ut a n e o us 

i m pl a nt ati o n i n h e ali n g d el a y e d- u ni o n fr a ct ur es at t h e e n d of t h e st u d y p eri o d ( M o nt h 6).  

T his als o i n cl u d es a s af et y a n d effi c a c y i nt eri m a n al ysis w h e n t h e 1 6 first ass ess a bl e p ati e nts 

will h a v e r e a c h e d t h e 6 m o nt h f oll o w- u p visit.  

 

 

 

 

 

2. 2. 1  S af et y 

Fr o m Visit # 1 t o t h e e n d of t h e m ai n st u d y p eri o d at M o nt h 6, s u bj e cts will b e s yst e m ati c all y 

a ss ess e d f or t h e p ot e nti al o c c urr e n c e of a n y A E or S A E, r el at e d t o t h e pr o d u ct or r el at e d t o t h e 

pr o c e d ur e, usi n g p ati e nt o p e n q u esti o n n air es, p h ysi c al e x a mi n ati o n, (i n cl u di n g vit al si g ns), a n d 

l a b or at or y m e as ur e m e nts.  

2. 2. 2  Effi c a c y 

T h e effi c a c y of A L L O B ®  will b e e v al u at e d at 6 m o nt hs a n d b as e d o n t h e p er c e nt a g e of tr e at e d 

p a ti e nts n ot f aili n g u n d er tr e at m e nt.  

A p ati e nt will b e c o nsi d er e d as f ail e d u n d er a tr e at m e nt if, at t h e e n d of t h e st u d y p eri o d ( at  

M o nt h 6):  

- T h e p ati e nt h a d a r es c u e s ur g er y  

Or  

- T h e Gl o b al Dis e as e E v al u ati o n s c or e ( V A S) a s p er c ei v e d b y t h e p ati e nt h as n ot 

i m pr o v e d b y at l e ast 2 5 % a n d  t h e T U S as ass ess e d b y C T s c a n h as n ot i n cr e as e d b y at 

l e ast 2 p oi nt s ( v ers us b as eli n e). 

T h e i nt eri m a n al ysis will b e p erf or m e d o n s a m e e n d p oi nt s.  
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2. 2. 4  C o nsi d er ati o n f or R es c u e S ur g er y 

D uri n g t h e st u d y f oll o w- u p, if j u d g e d n e c ess ar y, t h e I n v esti g at ors will h a v e t h e p ossi bilit y t o 

wit h dr a w t h e p ati e nt fr o m t h e st u d y f or a r es c u e tr e at m e nt s u c h as a b o n e a ut o gr aft or a n y ot h er 

a p pr o pri at e s ur gi c al or n o n-s ur gi c al tr e at m e nt. I n t his c as e, a n e arl y dis c o nti n u ati o n visit will 

b e s c h e d ul e d. R e as o ns f or r es c u e s ur g er y will b e d o c u m e nt e d. 

2. 3  M ai n St u d y P r o c e d u r es 

2. 3. 1  P ati e nt I nf or m ati o n a n d I nf or m e d C o ns e nt 

B ef or e a n y st u d y-r el at e d pr o c e d ur e, t h e Pri n ci p al I n v esti g at or ( or a m e m b er of t h e i n v esti g ati n g 

t e a m, d esi g n at e d b y t h e Pri n ci p al I n v esti g at or) will gi v e d et ail e d a n d c o m pr e h e nsi v e 

i nf or m ati o n r e g ar di n g all as p e cts of t h e tri al t o t h e p ati e nt ( or, w h e n t h e p ati e nt is n ot c a p a bl e 

of gi vi n g i nf or m e d c o n s e nt, his/ h er l e g al r e pr es e nt ati v e), i n cl u di n g n ot a bl y t h e f oll o wi n g 

p oi nt s: 

  P ur p os e, o bj e cti v es, a n d n at ur e of t h e tri al (i n cl u di n g all p erf or m e d pr o c e d ur es) 

  C o n diti o ns u n d er w hi c h t h e tri al ar e c o n d u ct e d 

  C o ns e q u e n c es a n d si g nifi c a n c e of t h e tri al 

  E x p e ct e d b e n efits 

  I n c o n v e ni e n c es a n d ris ks 

  T ests p erf or m e d 

  Ri g ht t o r e c ei v e t h e r es ult s of t h e t ests p erf or m e d  

  Ri g hts of t h e p ati e nt t o p h ysi c al, m e nt al, a n d s o ci al i nt e grit y, di g nit y, pri v a c y, 

c o nfi d e nti alit y, a n d pr ot e cti o n of his p ers o n al d at a a n d m e di c al r e c or ds, i n a c c or d a n c e 

wit h t h e D e cl ar ati o n of H elsi n ki o n Et hi c al Pri n ci pl es f or M e di c al R es e ar c h i n v ol vi n g 

H u m a n S u bj e cts, a d o pt e d b y t h e G e n er al Ass e m bl y of t h e W orl d M e di c al Ass o ci ati o n 

( 1 9 9 6), wit h a m e n d m e nts, a n d a n y ot h er a p pli c a bl e C o m m u nit y a n d n ati o n al l a ws, 

r e g ul ati o ns, g ui d a n c e, g ui d eli n es, a n d pri n ci pl es (s e e r ef er e n c e d o c u m e nts i n S e cti o n 1 2 ) 

  M e di c al c o nfi d e nti alit y - r e c or di n g a n d pr ot e cti o n of p ati e nt d at a 



C O N FI D E N TI A L 

 

A L L O B -D U 1  - Cli ni c al St u d y P r ot o c ol   

A L L O B -D U 1 _  C S P  V 0 5  A ut h or: G H E  F e br u ar y 0 2, 2 0 1 7  P g. 3 7 /1 3 6  

 

  A c c ess a n d s cr uti n y of p ers o n al d at a a n d i nf or m ati o n d uri n g i ns p e cti o n b y t h e C o m p et e nt 

A ut h oriti es a n d a n y ot h er pr o p erl y a ut h ori z e d p ers o ns, pr o vi d e d t h at s u c h i nf or m ati o n is 

tr e at e d as stri ctl y c o nfi d e nti al a n d is n ot m a d e p u bli cl y a v ail a bl e 

  Ri g ht t o r ef us e t o p arti ci p at e or wit h dr a w fr o m t h e cli ni c al tri al, at a n y ti m e, wit h o ut a n y 

r es ulti n g d etri m e nt, p e n alt y or l oss of b e n efits t o w hi c h t h e p ati e nt is ot h er wis e e ntitl e d, 

n ot a bl y i n t er ms of m e di c al c ar e, f oll o w- u p, a n d p ati e nt- p h ysi ci a n r el ati o ns hi p 

  Pr o visi o n m a d e f or i ns ur a n c e or i n d e m nit y t o c o v er t h e li a bilit y of b ot h t h e S p o ns or a n d 

I n v esti g at or (i n cl u di n g all m e m b ers of t h e i n v esti g ati n g t e a m a n d a n y ot h er p arti ci p a nts 

t o t h e tri al) 

T his d et ail e d i nf or m ati o n will b e gi v e n i n b ot h or al a n d writt e n f or ms ( S u bj e ct I nf or m ati o n 

S h e et a n d I nf or m e d C o ns e nt F or m (I C F)), i n a p pr o pri at e a n d cl e ar m a n n er, w or d e d i n t h e 

p ati e nt’s m ot h er t o n g u e, usi n g n o n-t e c h ni c al a n d pr a cti c al l a n g u a g e a n d t er ms t h at ar e e asil y 

u n d erst o o d b y t h e p ati e nt ( or his/ h er l e g al r e pr es e nt ati v e). T h e i nf or m ati o n pr o vi d e d will n ot 

i n cl u d e a n y t er m or s e nt e n c e t h at a p p e ars t o w ai v e a n y of t h e p ati e nt's l e g al ri g hts, or a p p e ars 

t o r el e as e t h e I n v esti g at or, I nstit uti o n/I n v esti g ati n g Sit e, S p o ns or, r e pr es e nt ati v es of t h e 

S p o ns or, a n d/ or t h e M o nit or fr o m li a bilit y f or n e gli g e n c e. 

T h e p ati e nt ( or his/ h er l e g al r e pr es e nt ati v e) will t h e n b e pr o vi d e d s uffi ci e nt ti m e ( as n e e d e d) 

a n d o p p ort u nit y t o i n q uir e a b o ut d et ails a n d as k a n y q u esti o ns a b o ut t h e tri al t o t h e Pri n ci p al 

I n v esti g at or ( or t h e p ers o n w h o c o n d u cts t h e I nf or m e d C o ns e nt dis c ussi o n), a n d t o d e ci d e 

w h et h er or n ot t o p arti ci p at e t o t h e tri al. All q u esti o ns a b o ut t h e tri al will b e a ns w er e d t o t h e 

s ati sf a cti o n of t h e p ati e nt ( or his/ h er l e g al r e pr es e nt ati v e). 

If t h e p ati e nt ( or h er/ his l e g al r e pr es e nt ati v e) a gr e e s t o p arti ci p at e, h e/s h e will b e i n vit e d t o d at e 

a n d si g n t h e I C F. T h e Pri n ci p al I n v esti g at or ( or t h e p ers o n w h o c o n d u ct e d t h e I nf or m e d C o ns e nt 

dis c ussi o n) will als o si g n a n d d at e t h e d o c u m e nt o n t h e s a m e d a y.  

O n e ori gi n al c o p y of t h e I C F si g n e d b y t h e p ati e nt ( or h er/ his l e g al r e pr es e nt ati v e) a n d t h e 

Pri n ci p al I n v esti g at or ( or t h e p ers o n w h o c o n d u ct e d t h e I nf or m e d C o ns e nt dis c ussi o n) will b e 

gi v e n t o t h e p ati e nt ( or hi s/ h er l e g al r e pr es e nt ati v e), t h e ot h er ori gi n al d ul y si g n e d c o p y will b e 

k e pt i n t h e I n v esti g at or’s Sit e Fil e at t h e I n v esti g ati n g Sit e. 
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T h e Pri n ci p al I n v esti g at or will t h e n c o m pl et e a n d si g n t h e C as e R e p ort F or m ( S cr e e ni n g a n d 

I n cl usi o n Visit p a g es), t h er e b y att esti n g a n d r e c or di n g t h at si g n e d I C F h as b e e n o bt ai n e d fr o m 

t h e p ati e nt.  

T h e  st u d y p arti ci p a nt will b e i n vit e d t o d at e a n d si g n a n y s u bs e q u e nt v er si o n of t h e I C F, as 

a p pr o v e d b y t h e I E C. T h e Pri n ci p al I n v esti g at or ( or t h e p ers o n w h o c o n d u ct e d t h e I nf or m e d 

C o ns e nt di s c ussi o n) will als o si g n a n d d at e t h e d o c u m e nt o n t h e s a m e d a y.  

2. 3. 2  Pr o c e d ur es  

2. 3. 2. 1  A L L O B ® I m pl a nt ati o n Pr o c e d ur e 

P ati e nts will u n d er g o u n d er a n a est h esi a ( e. g., g e n er al, l o c o-r e gi o n al or l o c al as c h os e n b y t h e 

I n v esti g at ors) t h e i m pl a nt ati o n of A L L O B®  wit h a tr e p hi n e i nt o t h e d el a y e d- u ni o n sit e (si n gl e 

a d mi nistr ati o n). 

H o w e v er, w h e n n e c ess ar y as p er I n v esti g at or’s j u d g e m e nt, t h e i m pl a nt ati o n of A L L O B ®  i nt o 

t h e d el a y e d- u ni o n sit e c a n b e p erf or m e d usi n g t w o s ur gi c al a p pr o a c h es.  

2. 3. 2. 2  R es c u e S ur g er y Pr o c e d u r e 

W h e n j u d g e d n e c ess ar y, t h e Pri n ci p al I n v esti g at or c a n d e ci d e t o p erf or m a r es c u e s ur g er y. T h e 

p a ti e nt c a n b e wit h dr a w n fr o m t h e st u d y f or a r es c u e s ur gi c al ( e. g., b o n e a ut o gr aft, all o gr aft...) 

or n o n-s ur gi c al tr e at m e nt a c c or di n g t o t h e st a n d ar d- of- c ar e pr o c e d ur e of t h e i n v esti g ati n g sit e. 

R e as o n f or r es c u e s ur g er y, t y p e a n d d at e will b e r e c or d e d. 

2. 4  P ati e nt E v al u ati o n 

2. 4. 1  D efi niti o n of D el a y e d- u ni o n i n t h e St u d y 

I n t hi s st u d y, a d el a y e d- u ni o n fr a ct ur e is d efi n e d at t h e ti m e of s cr e e ni n g as (i) a n a bs e n c e of 

h e ali n g 3 m o nt hs ( wit h a m a xi m u m of 7 m o nt hs) ± 2 w e e ks aft er t h e o ns et of fr a ct ur e a n d (ii) 

a n a bs e n c e of t h e pr o gr essi o n of h e ali n g o v er t h e l ast 4 w e e ks, as c o nfir m e d b y cli ni c al a n d 

r a di ol o gi c al e v al u ati o n. 
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2. 4. 2  Cli ni c al E v al u ati o n 

I n or d er t o a v oi d bi as, cli ni c al e v al u ati o n s h o ul d b e t h e first pr o c e d ur e d uri n g a st u d y visit 

b ef or e dis c ussi n g wit h t h e I n v esti g at or or t h e St u d y N urs e/ C o or di n at or. I n d e e d, t h e p ati e nt h as 

t o c o m pl et e t h e q u esti o n n air es al o n e wit h o ut a n y o utsi d e i nt er v e nti o n ( Br y a nt a n d F er n a n d es, 

2 0 1 1). 

T h e f oll o wi n g cli ni c al as s ess m e nt will b e e v al u at e d: 

- Gl o b al Dis e as e E v al u ati o n usi n g a Vis u al A n al o g u e S c al e (s e e d et ails i n s e cti o n 3. 2. 1  a n d 

A n n e x 1 ): t h e Gl o b al Dis e as e E v al u ati o n V A S is a 1 0 0 m m l e n gt h h ori z o nt al li n e w h er e 0 

m e a ns b est p ossi bl e h e alt h st at us ( “ v er y w ell ”) a n d 1 0 0 t h e w orst p ossi bl e h e alt h st at us 

( “e xtr e m el y b a d ”). P ati e nts m ust m ar k a n “ X ” o n t h e s c al e t o i n di c at e t h eir g e n er al h e alt h 

st at us o v er t h e l ast w e e k. Pri n ci p al I n v esti g at or  ( or t h e st u d y n urs e) m ust m ar k a n “ X ” o n 

t h e s c al e t o i n di c at e t h e g e n er al h e alt h st at us of t h e p ati e nt as p er c ei v e d at t h e ti m e of t h e 

visit.  

- P ai n usi n g a Vis u al A n al o g u e S c al e (s e e d et ails i n A n n e x 2):  t h e P ai n V A S is a 1 0 0 m m 

l e n gt h h ori z o nt al li n e wit h e n d p oi nt s l a b ell e d “ n o p ai n” ( 0) a n d “ e xtr e m e p ai n ” ( 1 0 0). 

P ati e nts m ust m ar k a n “ X ” o n t h e s c al e t o i n di c at e t h eir p ai n o v er t h e l ast w e e k. I n t hi s st u d y, 

p a i n will b e e v al u at e d b y t h e p ati e nt at r est, d uri n g a cti vit y a n d at p al p ati o n ( p erf or m e d b y 

t h e I n v esti g at or or t h e st u d y n urs e). 

- W ei g ht- B e ari n g usi n g a Li k ert s c al e (s e e d et ails i n A n n e x 3 ): i n t his st u d y, f u n cti o n alit y o n 

t h e aff e ct e d li m b will b e ass ess e d usi n g w ei g ht- b e ari n g.  I n t hi s t est, t h e p ati e nt will b e as k e d 

t o pl a c e o nl y as m u c h w ei g ht as h e/ s h e f e els c o mf ort a bl e ( as t ol er at e d) o n t h e i nj ur e d li m b 

( b as e d o n p ai n f e eli n g) st a n di n g. T his s p e cifi c c at e g or y all o ws a diff er e nti al s c ori n g r el at e d 

t o p ai n fe eli n g.  

2. 4. 3  R a di ol o gi c al E v al u ati o n –  T U S a n d m R U S  

I n t hi s st u d y, t h e m o difi e d R a di o gr a p hi c U ni o n S c or e ( m R U S) a n d T o m o gr a p hi c U ni o n S c or e 

( T U S) will b e ass ess e d b ot h o n c o n v e nti o n al X-r a y a n d o n C T s c a n, r es p e cti v el y. C T s c a n is 

m or e s e nsiti v e, a n d t hr e e- di m e nsi o n al r e c o nstr u cti o n will all o w t o h a v e a m or e gl o b al vi e w of 

t h e fr a ct ur e a n d t o i m pr o v e t h e ass ess m e nt (s e e d et ails i n s e cti o n 3. 2. 2  a n d A n n e x 4).   
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2. 5  P ati e nt i n cl u si o n s c h e m e 

Wit h t h e o bj e cti v e of m a xi m u m 3 2 p ati e nts tr e at e d i n t h e st u d y, a n d t a ki n g i nt o a c c o u nt 1 0 % 

dr o p - o ut, 3 5 p ati e nts will b e e nr oll e d .   

F or t h e first 1 6 p ati e nts, t h e p ati e nt r e cr uit m e nt will pr o c e e d st e p wis e b y bl o c ks of 4. F ull first 

2 w e e ks s af et y d at a of t h e first bl o c k of 4 p ati e nts will b e a n al ys e d b ef or e t h e first p ati e nt of t h e 

s e c o n d bl o c k of 4 p ati e nt s is tr e at e d. First 4 8 h o urs s af et y d at a of t h e s e c o n d bl o c k of 4 p ati e nts 

will b e a n al ys e d b ef or e tr e ati n g t h e first p ati e nt of t h e n e xt bl o c k. T his l att er s c h e m e will b e 

r e p e at e d u ntil t h e first 1 6 p ati e nts h a v e b e e n tr e at e d. 

A D at a S af et y M o nit ori n g B o ar d ( D S M B ) will b e est a blis h e d t o ass ess t h e s af et y a n d effi c a c y 

w h e n 6- m o nt h p ost tr e at m e nt r es ult s f or t h e first 1 6 ass ess a bl e p ati e nts will b e a v ail a bl e (i. e., 

i nteri m a n al ysis). T his B o ar d will r e c o m m e n d t o t h e S p o ns or w h et h er t o c o nti n u e, m o dif y or 

st o p t h e tri al. T h e st u d y c a n b e pr e m at ur el y st o p p e d:  

- F or s af et y c o n c er ns  

- F or f utilit y if l ess t h a n 4 s u c c ess es ar e o bs er v e d  

- F or effi c a c y if 1 2 or m or e s u c c ess es ar e o bs er v e d  

A d diti o n al p ati e nts c a n  ot h er wis e b e tr e at e d i n or d er t o r e a c h a t ot al of 3 2 p ati e nts.  

2. 6  S t u d y P o p ul ati o n 

2. 6. 1  Eli gi bilit y 

Pri or t o p ati e nt i n cl usi o n a n d b as eli n e ass ess m e nt b y t h e I n v esti g at or, a s cr e e ni n g p eri o d is 

pl a n n e d t o all o w v erifi c ati o n of p ati e nt eli gi bilit y.  

P ati e nts will b e s el e ct e d b as e d o n t h e eli gi bilit y crit eri a li st e d i n s e cti o n 2. 6 .  

D ur ati o n of d el a y e d- u ni o n  

As t h e tri al i n v ol v es p ati e nts di a g n os e d wit h d el a y e d- u ni o n fr a ct ur es of a l o n g b o n e ( s e e 2. 4. 1 ) 

at t h e ti m e of i n cl usi o n, a n d as t h e ti m e b et w e e n s cr e e ni n g a n d i m pl a nt ati o n c o ul d t a k e u p t o 8 

w e e ks, d el a y e d- u ni o n p ati e nts c o ul d b e s cr e e n e d ( Visit # 1) as fr o m a fr a ct ur e d ur ati o n of 3 
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m o nt hs ± 2 w e e ks t o a m a xi m u m of 7 m o nt hs ± 2 w e e ks.  P ati e nts will b e tr e at e d u p t o 8 m o nt hs 

+  2 w e e ks aft er fr a ct ur e o c c urr e n c e. 

R e visi o n of ost e os y nt h esis m at eri al  

Ost e os y nt h esis r e visi o n is all o w e d pri or t o p ati e nt e ntr y i nt o t h e st u d y: 

o  W it h a mi ni m u m of 2 m o nt hs b et w e e n r e visi o n/s ur g er y a n d s cr e e ni n g f or 

r e visi o n/s ur g er y p erf or m e d at t h e fr a ct ur e sit e 

o  W it h a mi ni m u m of 4 w e e ks b et w e e n r e visi o n/s ur g er y a n d s cr e e ni n g f or 

r e visi o n/s ur g er y o utsi d e t h e fr a ct ur e sit e. 

B ef or e i m pl a nt ati o n, t h e a bs e n c e of si g ns of r a di ol o gi c al h e ali n g ( d u e t o t h e ost e os y nt h esis 

r e visi o n p erf or m e d b ef or e t h e st u d y) will b e c o nfir m e d b y t h e I n d e p e n d e nt R a di ol o gist. T his 

will b e d o n e b y c o m p ari n g t h e i m a g es fr o m c o n v e nti o n al X- R a y ( a n d/ or C T s c a n) p erf or m e d 

a t Visit # 1 wit h t h e X- R a y ( a n d/ or C T s c a n) p erf or m e d b ef or e t h e st u d y ( a mi ni m u m of 4 w e e ks 

b e t w e e n t h e i m a g es is r e q uir e d).  

 

P ati e nt I nf or m ati o n 

A p art fr o m i n cl usi o n a n d e x cl usi o n crit eri a d et ail e d i n s e cti o n 2. 6. 2  a n d 2. 6. 3 , t h e f oll o wi n g 

c li ni c al i nf or m ati o n a n d d at a will als o b e c oll e ct e d a n d r e c or d e d: 

- P ast a n d c urr e nt r el e v a nt m e di c al ( a n d s ur gi c al) hi st or y  
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- Al c o h ol c o ns u m pti o n (i n cl u di n g t h e n u m b er of dri n ks p er d a y) 

- S m o ki n g h a bit s (i n cl u di n g t h e n u m b er of ci g ar ett e s, ci g ars, a n d/ or pi p es p er d a y) 

P ati e nts will n ot b e s el e ct e d a c c or di n g t o t h eir g e n d er, si n c e t h er e ar e n o k n o w n or e x p e ct e d 

g e n d er diff er e n c es i n p h ar m a c o ki n eti cs, effi c a c y, a n d/ or s af et y pr ofil e of t h e t est pr o d u ct, n o 

s u b gr o u p a n al ysis wit h s e x as a v ari a bl e is pl a n n e d (r a n d o m s e x distri b uti o n).  

2. 6. 2  I n cl usi o n Crit eri a 

All s u bj e cts m ust s ati sf y A L L t h e f oll o wi n g crit eri a at st u d y e ntr y: 

- P ati e nt a g e d 1 8 t o 8 0 y e ars i n cl usi v e 

- P ati e nt di a g n os e d wit h a n o n-i nf e ct e d d el a y e d- u ni o n fr a ct ur e of a l o n g b o n e (f e m ur, ti bi a, 

fi b ul a, h u m er us, ul n a, r a di us) of mi ni m u m 3 m o nt hs  a n d m a xi m u m 7 m o nt hs ( ± 2 

w e e ks) wit h o ut si g ns of h e ali n g o v er t h e l ast 4 w e e ks at t h e ti m e of s cr e e ni n g  

- M o difi e d R a di o gr a p hi c U ni o n S c or e ( m R U S) 1  < 1 0  

- Gl o b al Dis e as e E v al u ati o n S c or e as ass ess e d b y t h e p ati e nt ≥ 2 0 m m o n a Vis u al A n al o g u e 

S c al e  

- P ati e nt ( or p ati e nt’s l e g all y a c c e pt a bl e r e pr es e nt ati v e) c a p a bl e t o pr o vi d e a writt e n, d at e d, 

a n d si g n e d i nf or m e d c o n s e nt pri or t o a n y st u d y pr o c e d ur e.  

2. 6. 3  E x cl usi o n Crit eri a 

T h e f oll o wi n g crit eri a s h o ul d b e c h e c k e d at t h e ti m e of st u d y e ntr y. If A N Y e x cl usi o n crit eri o n 

a p pli es, t h e p ati e nt m ust n ot b e i n cl u d e d i n t h e st u d y:  

C urr e nt s y m pt o ms a n d/ or si g ns r el at e d t o t h e dis e as e u n d er st u d y 

- Fr a ct ur e i nt erli n e > 2. 5 c m , as d efi n e d b y t h e I n d e p e n d e nt R a di ol o gist  

- I ns uffi ci e nt r e d u cti o n of t h e fr a ct ur e 

                                                 

1  I n c a s e t h e m R U S is n ot ass e ss a bl e, t h e T o m o gr a p hi c U ni o n S c or e ( T U S) c o ul d b e us e d i nst e a d (j u d g e d b y t h e 

I n d e p e n d e nt R e a d er) 
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- I ns uffi ci e nt fr a ct ur e st a bilit y d efi n e d as ost e ol ysis at t h e l e v el of t h e n ail s/s cr e ws a n d/ or 

d ef e ct a n d/ or m o bilit y of t h e ost e os y nt h esis m at eri al at p h ysi c al e x a mi n ati o n, as ass ess e d 

b y t h e I n v esti g at or 

- Ost e os y nt h esis m at eri al r e visi o n or s ur g er y (i) p erf or m e d l ess t h a n 2 m o nt hs fr o m t h e 

s cr e e ni n g visit at t h e fr a ct ur e sit e or  (ii) p erf or m e d l ess t h a n 4 w e e ks fr o m t h e s cr e e ni n g 

visi t at dist a n c e of t h e fr a ct ur e sit e.  

- A cti v e b o n e i nf e cti o n ( at sit e) 

- F e m or al n e c k fr a ct ur e, if t h e f e m ur is t h e t ar g et b o n e of t h e st u d y 

- M ultif o c al fr a ct ur e  ( e. g. , m or e t h a n o n e fr a ct ur e sit e o n t h e st u di e d b o n e) 

- S y m pt o m ati c d el a y e d/ n o n- u ni o n fr a ct ur e o n t h e n ei g h b o uri n g b o n e , as j u d g e d b y t h e 

I n v esti g at or 

- S e v er e n er v e d a m a g e a n d/ or n e ur o p at hi c/ n e ur o p at hi c-li k e p ai n at fr a ct ur e sit e, t h at m a y 

i nterf er e wit h ass ess m e nt d uri n g t h e st u d y, as a p pr e ci at e d b y t h e I n v esti g at or 

- S e v er e t e n d o n l esi o n ( e. g., r u pt ur e or e nt h es o p at h y) at fr a ct ur e sit e, t h at m a y i nt erf er e wit h 

ass ess m e nt d uri n g t h e st u d y, as a p pr e ci at e d b y t h e I n v esti g at or 

C urr e nt or pr e vi o us di a g n os es, si g ns a n d/ or s y m pt o ms 

- P ositi v e s er ol o g y f or HI V ( d efi n e d as p ositi v e A nti -H I V 1 a n d/ or 2 a n d/ or p ositi v e P C R) 

- A cti v e h e p atiti s B ( d efi n e d as p ositi v e H Bs A g a n d/ or p ositi v e P C R )  

- A cti v e h e p atiti s C ( d efi n e d as p ositi v e A nti- H C V a n d/ or p ositi v e P C R)  

- Gl o b al s e psis 

- R e n al i m p air m e nt, d efi n e d as s er u m cr e ati ni n e > 2 m g/ dl or 1 7 6 µ m ol/ L 

- H e p ati c i m p air m e nt, d efi n e d as al a ni n e a mi n otr a n sf er as e or as p art at e a mi n otr a nsf er as e ≥ 3 

ti m es t h e u p p er n or m al li mit  

- P o orl y c o ntr oll e d di a b et e s m ellit us ( d efi n e d as H b A 1 C > 8 %) 

- K n o w n all er g y t o g e nt a mi ci n 

- Hist or y of h y p ers e nsiti vit y t o h u m a n bi ol o gi c al m at eri al i n cl u di n g bl o o d a n d bl o o d d eri v e d 

pr o d u cts, d o c u m e nt e d cli ni c all y or b y l a b or at or y t ests 
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- C urr e nt or p ast hi st or y of s oli d or h a e m at ol o gi c al n e o pl asi a 

- Hist or y of or g a n or b o n e m arr o w tr a ns pl a nt ati o n 

- A cti v e a ut o-i m m u n e dis e as e ( e. g., s cl er o d er mi a, Sj ö gr e n s y n dr o m e, l u p us,...) 

- A n y c o n c o mit a nt dis e as e t h at c o ul d i nt erf er e wit h t h e e v al u ati o n of effi c a c y, as j u d g e d b y 

t h e I n v esti g at or, i n cl u di n g b ut n ot li mit e d t o l o c al or m et a b oli c b o n e dis e as es  

- Lif e e x p e ct a n c y l ess t h a n 6 m o nt hs 

C urr e nt or pr e vi o us t r e at m e nt 

- P ati e nts w h o h a v e pr e vi o usl y b e e n tr e at e d wit h A L L O B ®  

- P arti ci p ati o n i n a n ot h er cli ni c al st u d y i n v ol vi n g a p h ar m a c ol o gi c al tr e at m e nt wit hi n 3 

m o nt hs pri or t o s cr e e ni n g 

- C urr e nt ( or wit hi n 1 m o nt h of s cr e e ni n g) tr e at m e nt wit h c al cit o ni n, r al o xif e n, t eri p ar ati d e, 

a n d/ or str o nti u m r al e n at e  

- C urr e nt ( or wit hi n 6 m o nt hs of s cr e e ni n g) illi cit dr u g a b us e ( as p er l o c al l a w) 

S af et y  as p e cts c o n c er ni n g f e m al e s u bj e cts of c hil d b e ari n g p ot e nti al 

- Pr e g n a n c y 

- Br e ast-f e e di n g 

- W o m a n n ot willi n g or a bl e t o us e a r eli a bl e c o ntr a c e pti v e m et h o d f or at l e a st 6 w e e ks pri or 

t o s cr e e ni n g a n d d uri n g t h e w h ol e st u d y p eri o d. R eli a bl e c o ntr a c e pti v e m et h o ds i n cl u d e 

or all y a d mi nist er e d h or m o n al c o ntr a c e pti v es, s ur gi c al i nt er v e nti o n ( e. g., t u b al li g ati o n) , 

a n d i ntr a ut eri n e d e vi c e (I U D) 

- W o m a n wit h p ositi v e uri n e pr e g n a n c y t ests at Visit s # 1 a n d/ or # 2 

Ot h e r e x cl usi o n crit eri a 

- B o d y M ass I n d e x ( B MI) of 3 5 k g/ m 2  or gr e at er 

- U n a bl e t o u n d er g o g e n er al a n a est h esi a or a s ur gi c al i nt er v e nti o n 
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3  R A TI O N A L F O R T H E S T U D Y D E S I G N 

3. 1  T y p es a n d Sit es of D el a y e d a n d N o n- U ni o n F r a ct u r es  

I n t hi s st u d y, p ati e nts wit h d el a y e d- u ni o n fr a ct ur es of l o n g b o n es will b e e nr oll e d. All l o n g 

b o n e s h a v e a l o n git u di n al a xis c o nsisti n g of a b o d y or s h aft (t h e di a p h ysi s) a n d a n e x p a n d e d 

p orti o n (t h e e pi p h ysis) at e a c h e n d t h at is us u all y arti c ul ar. A c c or di n g t o t h e A O cl assifi c ati o n 

b y M üll er ( 1 9 9 0), f o ur diff er e nt gr o u ps of fr a ct ur es ar e si mil arl y disti n g uis h e d f or all l o n g b o n es 

a n d t h e t e n d e n c y of e v ol vi n g t o w ar ds n o n- u ni o ns a p p e ars t o b e gr ossl y si mil ar a m o n g t h e m 

( C al ori et al.,  2 0 0 7).   

T o a v oi d e v al u ati o n bi as, p ati e nts wit h m ultif o c al fr a ct ur es will b e e x cl u d e d fr o m t h e st u d y. I n 

s u ch c as es, it will b e diffi c ult t o e v al u at e t h e tr e at e d fr a ct ur es i n d e p e n d e ntl y fr o m t h e ot h er 

u ntr e at e d fr a ct ur e. 

3. 2  Cli n i c al a n d R a di ol o gi c al E v al u ati o n T o ols 

3. 2. 1  Cli ni c al E v al u ati o n 

T o ass ess fr a ct ur e h e ali n g, ort h o p a e di c s ur g e o n s p erf or m b ot h a cli ni c al a n d a r a di ol o gi c al 

e v al u ati o n ( M e g as, 2 0 0 5; C orr al es et al. , 2 0 0 8). Cli ni c al crit eri a us e d t o ass ess fr a ct ur e u ni o n 

ar e t h e a bs e n c e of p ai n or t e n d er n ess d uri n g w ei g ht b e ari n g, t h e a bs e n c e of p ai n or t e n d er n ess 

o n p al p ati o n a n d t h e a bilit y t o b e ar w ei g ht ( C orr al es et al. , 2 0 0 8). T his cli ni c al ass ess m e nt is 

us u all y c o m bi n e d wit h r a di ol o gi c al e x a mi n ati o ns i n cl u di n g pl ai n r a di o gr a p hi c m e as ur es s u c h 

as c orti c al c o nti n uit y, pr es e n c e of fr a ct ur e li n e a n d c all us f or m ati o n ( C orr al es et al. , 2 0 0 8). 

Vis u al A n al o g u e S c al es 

T h e us u al t o ol t o ass ess p ai n is t h e Vis u al A n al o g u e S c al e ( V A S). T his o n e- di m e nsi o n al t o ol 

all o ws r eli a bl e ass ess m e nt of s y m pt o ms ( Br ei vi c k et al. , 2 0 0 8). A V A S is a m e as ur e m e nt 

i nstr u m e nt d e di c at e d t o t h e e v al u ati o n of c h ar a ct eristi cs, attit u d es or s y m pt o ms t h at is b eli e v e d 

t o r a n g e a cr oss a c o nti n u u m of v al u es a n d c a n n ot e asil y b e dir e ctl y m e a s ur e d ( e. g., p ai n or 

gl o b al h e alt h st at us i n t his p arti c ul ar st u d y). I n V A S, t h e s y m pt o m t h at a p ati e nt f e els r a n g es 

a cr oss a c o nti n u u m fr o m n o s y m pt o m ( 0 m m) t o e xtr e m e s y m pt o m ( 1 0 0 m m) o n a h ori z o nt al 
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li n e of 1 0 0 m m i n l e n gt h. T h e p ati e nt m ar k s o n t h e li n e t h e p oi nt t h at h e/ s h e f e el s r e pr es e nts 

his/ h er p er c e pti o n of his/ h er c urr e nt st at us of s y m pt o m. T h e V A S s c or e is d et er mi n e d b y 

m e a s uri n g i n milli m etr es fr o m t h e l eft h a n d e n d of t h e li n e t o t h e p oi nt t h at t h e p ati e nt m ar ks. 

P ai n ( V A S) 

I n p ai n V A S, t h e p ai n t h at a p ati e nt f e els r a n g e s a cr oss a c o nti n u u m fr o m n o n e ( 0 m m) t o 

e xtr e m e ( 1 0 0 m m) o n a h ori z o nt al li n e of 1 0 0 m m i n l e n gt h (s e e A n n e x 2).  T his V A S h as b e e n 

s h o w n t o all o w r eli a bl e ass ess m e nt of p ai n b ot h at r est, d uri n g a cti viti es a n d at p al p ati o n 

( Br ei vi k et al.,  2 0 0 8). T h e p ati e nts wit h V A S p ai n s c or es of 3 0 m m or l ess w o ul d b e c at e g oris e d 

as h a vi n g mil d p ai n, t h os e wit h s c or es of 7 0 m m or m or e ar e c at e g oris e d as h a vi n g s e v er e p ai n, 

a n d t h os e fr o m 3 1 t o 6 9 m m, m o d er at e p ai n ( K ell y, 2 0 0 1). T h e ti m e fr a m e o v er w hi c h t h e 

p ati e nts s h o ul d c o nsi d er t h e s e v erit y of t h eir p ai n is t h e l ast 2 4 h o urs ( Br ei vi k et al.,  2 0 0 8). I n 

t his st u d y, p ai n will b e as s ess e d at r est, d uri n g a cti vit y a n d at p al p ati o n. 

M e as ur e m e nt of t h e i nt e nsit y of p ai n a n d d et er mi n ati o n of t h e e xt e nt t o w hi c h p ai n aff e cts a n 

i n di vi d u al is n ot si m pl e as p ai n is a c o m pl e x a n d m ulti di m e nsi o n al p h e n o m e n o n. I n d e e d, p ai n 

c a n b e g e n er at e d b y diff er e nt m e c h a nis m s i n cl u di n g ti ss u e is c h e mi a, m u s cl e c o ntr a cti o n, a n d 

dir e ct ti ss u e d a m a g e fr o m tr a u m a. I n a d diti o n, t h e p eri p h er al a n d c e ntr al n er v o us s yst e ms n ot 

o nl y p assi v el y c arr y t h e n o ci c e pti v e si g n al f or c o g niti v e pr o c essi n g b ut als o a cti v el y m o dif y it 

al o n g t h e w a y. I nt er pr et ati o n of t hi s si g n al i n cl u d es ps y c h ol o gi c al, p h ysi ol o gi c al , e m oti o n al 

a n d b e h a vi o ur al di m e nsi o ns. B e c a us e of t h es e c h ar a ct eristi cs, t h e p er c e pti o n of a n d t h e 

r es p o ns e t o p ai n c a n v ar y gr e atl y ( K e n d all et al. , 1 9 9 6; K n o x, 1 9 9 6).  

T h e d at a d eri v e d fr o m t hi s m e as ur e m e nt c a n b e a n al ys e d usi n g p ar a m etri c st atisti c al t e c h ni q u es 

( K ell y, 2 0 0 1). A mi ni m al cli ni c all y si g nifi c a nt diff er e n c e ( mi ni m all y i m p ort a nt diff er e n c e 

MI D) i n P ai n as m e as ur e d b y V A S s c or e h as b e e n d et er mi n e d a n d is g e n er all y r e p ort e d t o r a n g e 

b et w e e n 9 t o 1 5 m m ( K ell y, 1 9 9 8, 2 0 0 1; P o p e e t al., 2 0 0 9; K w o k a n d P o p e, 2 0 1 0; G e or g e a n d 

P o p e, 2 0 1 1).  

T o t a k e i nt o a c c o u nt t his v ari a bilit y, ot h er q u e sti o n n air es ar e a v ail a bl e t o o bt ai n a b ett er 

o v er vi e w of t h e gl o b al di s e as e a n d h e alt h q u alit y of lif e, s u c h as t h e S h ort- F or m h e alt h s ur v e y 

S F -3 6 q u esti o n n air e, t h e H e alt h Ass ess m e nt Q u esti o n n air e ( H A Q), Os w estr y Dis a bilit y I n d e x 

( O DI), W ei g ht- B e ari n g s c or e (f or m or e i nst a n c es, s e e S h e ar er a n d M ors h e d, 2 0 1 1).  
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Ass essi n g t h e gl o b al di s e as e e v al u ati o n e n a bl e t o a v oi d s o m e bi as a ss o ci at e d wit h t h e 

e v al u ati o n of p ai n or t h e f u n cti o n of t h e fr a ct ur e d sit e. I n d e e d, a n ot h er fr a ct ur e n e ar b y t h e t ar g et 

fra ct ur e, m ulti pl e fr a ct ur es at t h e s a m e sit e,  n er v e d a m a g es or pr e vi o us s ur gi c al i nt er v e nti o ns 

m a y n e g ati v el y i m p a ct t h e p ati e nt a bilit y t o disti n g uis h b et w e e n p ai n fr o m t h os e c oll at er al 

s y m pt o ms a n d p ai n c a us e d at t h e tr e at e d fr a ct ur e sit e.  

Gl o b al Dis e as e E v al u ati o n ( V A S) 

R es p o ns e ( g e n er al dis e a s e i m pr o v e m e nt) t o tr e at m e nt c a n  b e ass ess e d b y a Gl o b al Dis e as e 

E v al u ati o n s c or e ( vis u al a n al o g u e s c al e), w hi c h is c o m m o nl y us e d f or j oi nt dis e as es ( F els o n e t 

al.,  1 9 9 7). T h e p ati e nt’s gl o b al ass ess m e nt of dis e as e a cti vit y is a st a n d ar di z e d a n d v ali d at e d 

m e as ur e  of dis e as e ( a cti vit y) st at us d e v el o p e d b y t h e A m eri c a n C oll e g e of R h e u m at ol o g y i n 

or d er t o pr o vi d e a si m pl e, g e n eri c m e as ur e of h e alt h f or cli ni c al a p pr ais al a n d r es p o ns e t o 

tr e at m e nt ( A C R, V ol. 5 7, N 2, 2 0 0 7; E M A, C P M/ E W P/ 4 2 2/ 0 4, 2 0 0 6).  

T h e  Gl o b al Dis e as e E v al u ati o n V A S d efi n es t h e g e n er al h e alt h p ati e nt st at us c orr es p o n di n g at 

t h e Q u esti o n “ H o w d o y o u f e el ( o n a s c or e of 0 – 1 0 0 m m w h er e 0 m m is a s g o o d as y o u c a n 

f eel a n d 1 0 0 m m e xtr e m el y b a d) o v er t h e l ast w e e k r e g ar di n g y o ur dis e as e (i. e., d el a y e d- u ni o n 

fra ct ur e), pl e as e i n di c at e b y a n “ X ” ( b et w e e n 0 m m t o 1 0 0 m m) y o ur g e n er al h e alt h st at us o n 

t h e h ori z o nt al s c al e li n e ”. T his i nf or m ati o n is us e d as a q u a ntit ati v e m e as ur e of h e alt h as j u d g e d 

b y t h e i n di vi d u al r es p o n d e nts. T h e p ati e nt is as k e d t o si m pl y m ar k a n “ X ” o n t h e s c al e t o 

i n di c at e his/ h er h e alt h t o d a y (s e e A n n e x 1). T h e V A S s c or e is d et er mi n e d b y m e as uri n g i n 

milli m etr es fr o m t h e l eft h a n d e n d of t h e li n e t o t h e p oi nt t h at t h e p ati e nt m ar ks. 

T h e d at a d eri v e d fr o m t hi s m e as ur e m e nt c a n b e a n al ys e d, as f or p ai n, usi n g p ar a m etri c 

st atisti c al t e c h ni q u es ( K ell y, 2 0 0 1). H o w e v er, cli ni c al a n d st atisti c al si g nifi c a n c e ar e n ot 

n e c ess aril y t h e s a m e, a n d t h e cli ni c al i m p a ct o n t h e p ati e nt a n d o n t h e m e di c al pr a cti c e is a 

c r u ci al f a ct or. T h er ef or e, a mi ni m al cli ni c all y si g nifi c a nt diff er e n c e ( mi ni m all y i m p ort a nt 

diff er e n c e MI D ) i n Gl o b al Dis e as e E v al u ati o n as m e as ur e d b y V A S s c or e h as als o b e e n 

d et er mi n e d a n d is g e n er all y r e p ort e d t o r a n g e b et w e e n 8 t o 1 2 m m  ( K w o k a n d P o p e, 2 0 1 0; 

G e or g e a n d P o p e, 2 0 1 1).  
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W ei g ht- B e ari n g S c or e 

T h e f u n cti o n al e v al u ati o n usi n g w ei g ht b e ari n g li mits or r estri cti o ns is b as e d o n a s e mi-

q u a ntit ati v e s c or e o n t h e f oll o wi n g c at e g ori es ( e. g., U ni v ersit y of Pitts b ur g h, M e di c al C e nt er 

i nf o f or p ati e nts, 2 0 0 4): 

- N o n w ei g ht b e ari n g (s c or e of 0): n o w ei g ht o n i nj ur e d ar m/ l e g i n all o w e d. W hil e t h e p ati e nt 

st a n d or w al k h e/s h e m ust h ol d i nj ur e d l e g/ ar m off t h e fl o or/t a bl e. 

- T o e-t o u c h or fi n g er-t o u c h w ei g ht b e ari n g or t o u c h d o w n w ei g ht b e ari n g (s c or e of 1): w h e n 

t h e p ati e nt st a n d or w al k, h e/s h e m a y o nl y t o u c h t h e fl o or/t a bl e f or b al a n c e. N o b o d y w ei g ht 

c a n b e pl a c e d o n t h e l e g/ ar m.  

- P arti al w ei g ht b e ari n g (s c or e of 2): t h e p ati e nt m a y pl a c e s o m e of his/ h er b o d y w ei g ht o n 

t h e i nj ur e d l e g/ ar m w h e n h e/s h e st a n d or w al k. 

- F ull w ei g ht b e ari n g (s c or e of 3)  

T his s c ori n g c a n b e d o n e “ u nr estri ct e d ” or “ as t ol er at e d ”. I n t h e l att er, t h e p ati e nt c a n pl a c e o nl y 

as m u c h w ei g ht as h e/s h e f e els c o mf ort a bl e o n t h e i nj ur e d li m b ( b as e d o n p ai n f e eli n g). T h e 

p ati e nt pl a c es l ess w ei g ht o n t h e aff e ct e d li m b if h e/s h e f e els p ai n. T his s p e cifi c c at e g or y all o ws 

a diff er e nti al s c ori n g r el at e d t o p ai n f e eli n g (s e e A n n e x 3 ). T h er e is n o w ei g ht- b e ari n g 

ass ess m e nt b as e d o n a vis u al a n al o g u e s c al e.  

U nf ort u n at el y, w ei g ht b e ari n g s c ori n g d o es n ot all o w t h e us e of v ali d at e d ass ess m e nt t o ol s, a n d 

t h e c urr e nt e xisti n g s c ori n g m et h o d c a n n ot a v oi d r o o m f or s u bj e cti v e p ati e nt a n d p h ysi ci a n 

i nt er pr et ati o n.  

 

3. 2. 2  R a di ol o gi c al E v al u ati o n 

Di a g n osis a n d tr e at m e nt e v al u ati o n ( h e ali n g) of i m p air e d fr a ct ur e h e ali n g is b as e d o n cli ni c al 

s y m pt o ms as w ell as o n r a di ol o gi c al si g ns a p p e ari n g d uri n g t h e c o urs e of tr e at m e nt. T h e 

r a di ol o gi c al si g ns d e p e n d o n t h e t y p e of d el a y e d- u ni o ns b ut g e n er all y i n cl u d e d t h e a bs e n c e or 

pr es e n c e of bri d gi n g b et w e e n t h e b o n e fr a g m e nts, p ersist e n c e or n ot of fr a ct ur e li n es, a bs e n c e 

or pr es e n c e of b o n e c all us ( M e g as, 2 0 0 5).  
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B as e d o n a s yst e m ati c r e vi e w of p u bli s h e d cli ni c al o ut c o m es p ert ai ni n g t o l o n g b o n e fr a ct ur e 

h e ali n g, t h e m ost c o m m o n r a di o gr a p hi c d efi niti o ns of fr a ct ur e h e ali n g i n st u di es a p p e ar t o b e a 

bri d gi n g of t h e fr a ct ur e sit e b y c all us, tr a b e c ul a e, or b o n e ( 5 3 % of t h e st u di es), bri d gi n g of t h e 

fr a ct ur e sit e at 3 c orti c es ( 2 7 % of t h e st u di es), a n d o blit er ati o n of t h e fr a ct ur e li n e or c orti c al 

c o nti n uit y ( 1 8 % of t h e st u di es) ( C orr al es et al. , 2 0 0 8). 

M or e  r e c e ntl y, i n a n att e m pt t o i m pr o v e t h e r eli a bilit y of r a di o gr a p hi c ass ess m e nt of h e ali n g, 

st u di es h a v e e x pl or e d a n o v el r a di o gr a p hi c a ss ess m e nt f or ti bi al s h aft fr a ct ur es, t h e 

R a di o gr a p hi c U ni o n S c al e f or Ti bi al Fr a ct ur es ( R U S T). R U S T w as d e v el o p e d as a st a n d ar d 

m e as ur e m e nt of fr a ct ur e h e ali n g i n p ati e nts wit h ti bi al fr a ct ur es ( W h el a n et al.,  2 0 0 2; K o oistr a 

e t al., 2 0 1 0; W h el a n et al.,  2 0 1 0). T h e R U S T ass e ss es t h e pr es e n c e of bri d gi n g c all us a n d of a 

fra ct ur e li n e o n e a c h of f o ur c orti c es (s e e n o n a nt eri or, p ost eri or, m e di al, a n d l at er al vi e ws). 

E a c h of t h e f o ur c orti c es is e v al u at e d a c c or di n g t o a r a n g e fr o m 1 t o 3. T h e i n di vi d u al s c or es 

ar e a d d e d t o pr o vi d e a n o v er all t ot al r a n gi n g fr o m 4 ( n o n e of t h e c orti c es bri d g e d) t o 1 2 ( bri d g e d 

at all f o ur c orti c es wit h n o pr es e n c e of t h e fr a ct ur e li n e) (s e e A n n e x 4 ). T h e T o m o gr a p hi c U ni o n 

S c or e ( T U S) a n d m o difi e d R a di ol o gi c al U ni o n S c or e ( m R U S) ar e b ei n g us e d i n t hi s st u d y (fr o m 

2 t o 1 6) i n or d er t o t a k e i nt o a c c o u nt t h e c as e w h e n t h e fr a ct ur e li n e is a bs e nt o n at l e ast 2 vi e ws 

of t h e s c a n aft er a r e c e nt fr a ct ur e ( S c or e 0), a n d t h e c as e w h e n c all us is t ot all y a bs e nt o n e a c h 

vi e w of t h e s c a n aft er b o n e r e p ar ati o n ( S c or e 4).  

T h e d e v el o p m e nt of t h e R U S T hi g hli g hts t h e first att e m pt at cr e ati n g a v ali d at e d s yst e m f or 

d et er mi ni n g h e ali n g i n ti bi al fr a ct ur es a n d m a y s er v e as a n e x a m pl e f or t h e d e v el o p m e nt of 

ot h er s c ori n g s yst e ms, p arti c ul arl y t h os e i n w hi c h h ar d w ar e or c asti n g m at eri al m a y o bs c ur e 

vis u ali z ati o n o n X-r a y ( A x elr a d a n d Ei n h or n, 2 0 1 1; V a n n a b o u at h o n g et al.,  2 0 1 1). T his s c ori n g 

s yst e m h as d e m o nstr at e d hi g h er i nt er-r at er r eli a bilit y w h e n c o m p ar e d wit h s ur g e o n’s g e n er al 

i m pr essi o n ( W h el a n et al.,  2 0 1 0).  I n a n att e m pt t o i m pr o v e t h e r eli a bilit y of r a di o gr a p hi c 

a ss ess m e nt of h e ali n g a s w ell as t h e st a n d ar di z ati o n of t h e o bs er v ati o ns, a n d b as e d o n t h e 

lit er at ur e r e vi e w ( C orr al e s et al.,  2 0 0 8), t h e r a di ol o gi c al e v al u ati o n of fr a ct ur e h e ali n g will b e 

d o n e a c c or di n g t o a m o difi e d v ersi o n of t h e R U S T (i. e., m R U S a n d T U S) i n t his st u d y. 

G e n er all y, m R U S is p erf or m e d o n X-r a ys, b ut c a n b e d o n e o n b ot h X-r a y a n d C T s c a n ( T U S). 

I n t h e pr es e nt st u d y, T U S o n C T s c a n h as b e e n c h o s e n as a pri m ar y e n d p oi nt, b e c a us e C T s c a n 

is a m or e s e nsiti v e m et h o d, a n d t h e t hr e e- di m e nsi o n al r e c o nstr u cti o n will all o w t o g et a m or e 
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gl o b al vi e w of t h e fr a ct ur e a n d will i m pr o v e t h e ass ess m e nt. N u m er o us st u di es h a v e e x p o u n d e d 

t h e b e n efits of c o m p ut e d t o m o gr a p h y i n pr o vi di n g a m or e a c c ur at e ass ess m e nt of h e ali n g a n d 

a hi g h er c orr el ati o n wit h fr a ct ur e ri gi dit y ( M ors h e d et al. , 2 0 0 8). O n e st u d y s h o w e d g o o d 

r eli a bilit y a n d di a g n osti c a c c ur a c y of C T f or ti bi al n o n- u ni o n fr a ct ur es ( k a p p a = 0. 6 7, p < 

0. 0 0 0 1; s e nsiti vit y = 1 0 0 %, s p e cifi cit y = 6 2 %), v ers us pl ai n r a di o gr a p h y ( k a p p a = 0. 1 4, p = 

0. 3 6; s e nsiti vit y = 5 4 %, s p e cifi cit y = 6 2 %) ( B h att a c h ar y y a et al. , 2 0 0 6). 

I n t hi s pil ot p h as e I/II a st u d y, t h e pri m ar y t ar g et f or TU S  as ass ess e d b y C T s c a n will b e a n 

i m pr o v e m e nt of at l e ast 2 p oi nt s at M o nt h 6, as a n i m pr o v e m e nt b y t w o p oi nts of TU S  m e a ns: 

- T h er e is a t ot al c o ns oli d ati o n of o n e c orti c es, or 

- T h er e is a b o n e u ni o n o n t w o c orti c es ( e v e n if t h e fr a ct ur e i nt erli n e is still visi bl e), or 

- T h e dis a p p e ar a n c e of t h e fr a ct ur e i nt erli n es o n t w o c orti c es i n b o n e u ni o n. 

3. 2. 3  R ati o n al e f or t h e C h oi c e of Cli ni c al a n d  R a di ol o gi c al I m pr o v e m e nt L e v el s  

I n t h eir d ail y pr a cti c e, ort h o p a e di c s ur g e o ns t a k e t h e d e cisi o n of a n e w s ur gi c al i nt er v e nti o n if 

si g ns of b ot h cli ni c al a n d r a di ol o gi c al i m pr o v e m e nts ar e o bs er v e d (i. e., si g ns of f a v o ur a bl e 

e v ol uti o n). T his is b e c a u s e cli ni c al a n d r a di ol o gi c al i m pr o v e m e nts ar e n ot al w a ys c orr el at e d. 

T his h as b e e n o bs er v e d i n ot h er st u di es w h er e s o m e p ati e nts s h o w e d si g nifi c a nt cli ni c al 

i m pr o v e m e nt wit h li mit e d r a di ol o gi c al i m pr o v e m e nt or vi c e v ers a.  I n t h e pr es e nt st u d y, t h e 

s a m e str at e g y of a c o m bi n e d cli ni c al a n d r a di ol o gi c al e v al u ati o n will h el p d et er mi ni n g if a 

r es c u e s ur g er y will b e r e q uir e d or n ot.  

B as e d o n t h e effi c a c y of t h e tr e at m e nt, I n v esti g at ors will h a v e t h e o p p ort u nit y t o s wit c h t o 

r es c u e s ur g er y fr o m M o nt h 3 if t h e p ati e nt h as n ot i m pr o v e d b y at l e ast 1 5 % his/ h er gl o b al 

dis e as e e v al u ati o n s c or e ( V A S) as p er c ei v e d b y t h e p ati e nt a n d his/ h er T U S or m R U S ( as 

a v ail a bl e) h as n ot i m pr o v e d b y at l e ast 1 p oi nt. 

T h e  l e v els of i m pr o v e m e nts h a v e b e e n c al c ul at e d as b as e d o n ot h er si mil ar i m p air e d fr a ct ur e 

h e ali n g tri als ( e. g., P R E O B ® o n n o n- u ni o n fr a ct ur e) a n d t a k e i nt o a c c o u nt st a n d ar d d e vi ati o n 

a n d p ati e nt v ari a bilit y.   
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4  D E T AI L E D S C H E D U L E O F VI SI T S  

4. 1  G e n e r al O v e r vi e w of Visits a n d P r o c e d u r es 

St u d y Fl o w C h art 

A n o v er vi e w of t h e st u d y ass ess m e nts a n d pr o c e d ur es is gi v e n i n t h e Fl o w C h art b el o w. St u d y 

pr o c e d ur es ar e d es cri b e d s e p ar at el y f or t h e A L L O B ® st u d y, t h e  a n d t h e 

 i n T a bl e 1, . 
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4. 2  S c r e e ni n g ( Visit # 1) 

B ef or e a n y st u d y-r el at e d pr o c e d ur e, t h e Pri n ci p al I n v esti g at or ( or a m e m b er of t h e i n v esti g ati n g 

t e a m, d esi g n at e d b y t h e I n v esti g at or) will gi v e, b ot h i n or al a n d writt e n, d et ail e d a n d 

c o m pr e h e nsi v e i nf or m ati o n r e g ar di n g all as p e cts of t h e tri al t o t h e p ati e nt (i n cl u di n g t h e P ati e nt 

I nf or m ati o n L ett er a n d I nf or m e d C o ns e nt F or m). T h e s cr e e ni n g p eri o d will l ast u p t o 8 w e e ks.  

Visi t # 1 will i n cl u d e t h e f oll o wi n g pr o c e d ur es t o b e p erf or m e d aft er I C F h as b e e n si g n e d: 
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 T r e at m e nt/ A L L O B ®  I m pl a nt ati o n Visit ( Visit # 2) 

B ef or e A L L O B ®  i m pl a nt ati o n, t h e f oll o wi n g pr o c e d ur es will b e p erf or m e d: 
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4. 4  F oll o w- u p Visit # 3 ( 2 w e e k s ± 2 d a ys) 

D uri n g t hi s visit, t h e f oll o wi n g pr o c e d ur es will b e p erf or m e d: 
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4. 5  F oll o w- u p Visit # 4 ( M o nt h 1: 4 w e e k s ± 1 w e e k) 

D uri n g t hi s visit, t h e f oll o wi n g pr o c e d ur es will b e p erf or m e d: 

  

  

  

  

  

  

  

  

 

  

  

  

  

4. 6  F oll o w- u p Visit # 5 ( M o nt h 3: 1 2 w e e k s ± 2 w e e k s) 

T h e f oll o wi n g pr o c e d ur es will b e p erf or m e d: 
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4. 7  F oll o w- u p Visit # 6 ( M o nt h 6: 2 4 w e e k s ± 3 w e e k s) 

T h e f oll o wi n g pr o c e d ur es will b e p erf or m e d: 
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4. 8   
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5  D E T AI L E D D E S C RI P TI O N O F T H E P R O C E D U R E S  

5. 1  R e visi o n P r o c e d u r e p ri o r t o t h e T ri al 

Ost e os y nt h esis r e visi o n or s ur g er y of t h e d el a y e d- u ni o n u n d er st u d y is all o w e d pri or t o e ntr y 

i nt o t h e st u d y:  

- If t h er e is a mi ni m u m of 2 m o nt hs b et w e e n t h e r e visi o n/s ur g er y a n d t h e s cr e e ni n g if t h e 

r e visi o n/s ur g er y h as b e e n p erf or m e d at t h e fr a ct ur e sit e  

- If t h er e is a mi ni m u m of 4 w e e ks b et w e e n t h e r e visi o n/s ur g er y a n d t h e s cr e e ni n g if t h e 

r e visi o n/s ur g er y h as b e e n p erf or m e d o utsi d e t h e fr a ct ur e sit e. 

At s cr e e ni n g ( Visit # 1), t h e a bs e n c e of si g ns of r a di ol o gi c al h e ali n g ( d u e t o t h e ost e os y nt h esis 

r e visi o n p erf or m e d b ef or e t h e st u d y) will b e c o nfir m e d b y t h e I n d e p e n d e nt R a di ol o gist. T his 

will b e d o n e b y c o m p ari n g c o n v e nti o n al X -R a y ( a n d / or C T s c a n) p erf or m e d at s cr e e ni n g V isit 

# 1  wit h t h e X -R a y ( a n d / or C T s c a n) p erf or m e d b e f or e t h e st u d y ( mi n. ti m e of 4 w e e ks) .  

U p o n t h e I n d e p e n d e nt R a di ol o gist or t h e Pri n ci p al I n v esti g at or’s j u d g e m e nt as n e e d e d ( e. g., 

a bs e n c e or p o or q u alit y of pr e-st u d y i m a g es, pr e- st u d y i m a g es w h os e d at e s ar e t o cl os e fr o m 

t h e d at es of t h e fr a ct ur es …), a s e c o n d s et of X-r a y c a n b e p erf or m e d d uri n g s cr e e ni n g p eri o d 

(i. e., 4 w e e ks aft er t h e first s et of X-r a ys), i n or d er t o ass ess t h e e v ol uti o n of t h e fr a ct ur e: 

a bs e n c e of fr a ct ur e h e ali n g o v er t h e l ast 4 w e e ks at ti m e of i n cl usi o n (i n cl usi o n crit eri o n, s e cti o n 

2. 6. 2 ). 

H o w e v er, all eff orts m ust b e d o n e t o c oll e ct t h e i m a g es p erf or m e d at t h e ti m e of r e visi o n. 

5. 2  A L L O B ®  I m pl a nt ati o n P r o c e d u r e 

I n t h e o p er ati n g r o o m, t h e C- ar m fl u or os c o p e ( or e q ui v al e nt) will b e dr a p e d wit h a st eril e sl e e v e 

a n d p ositi o n e d o v er t h e d el a y e d- u ni o n r e gi o n t o all o w a n a nt er o- p ost eri or vi e w a n d l at er al vi e w 

of t h e l esi o n. U n d er a n a e st h esi a, a 5 t o 1 0 m m i n cisi o n is t h e n m a d e l at er all y t hr o u g h t h e s ki n 

a n d t h e f as ci a at t h e l e v el of t h e d el a y e d- u ni o n sit e.  
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. T h e i nj e cti o n of t h e s us p e nsi o n is p erf or m e d sl o wl y f or 

a p pr o xi m at el y 1 t o 2 mi n ut es. Fi n all y t h e tr e p hi n e is w as h e d wit h a ri ns e s ol uti o n ( N a Cl 0. 9 %) 

t o e ns ur e t h at t h e e ntir e s us p e nsi o n h as b e e n i nj e ct e d i nt o t h e d el a y e d- u ni o n l esi o n. T h e s yri n g e 

is t h e n r e m o v e d . T h e  

 ( e. g., G elf o a m® , U pj o h n, U S A) is p us h e d t hr o u g h t h e 

e xt er n al tr e p hi n e t o all o w cl otti n g a n d cl osi n g of t h e h ol e m a d e b y t h e tr e p hi n e. T h e tr e p hi n e is 

r e m o v e d a n d stit c h es ar e a p pli e d t o cl os e t h e s ki n. 

I m pl a nt ati o n tr e p hi n e ( e xt er n al a n d i nt er n al tr e p hi n es) 

 

If j u d g e d n e c ess ar y, t h e I M P A L L O B ®  (i. e., s a m e s yri n g e) c a n b e a d mi nist er e d i nt o t h e 

d el a y e d- u ni o n sit e fr o m t w o diff er e nt s ur gi c al a p pr o a c h es, usi n g t h e s a m e pr o c e d ur e.  
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5. 3  P e ri- o p e r ati v e a nti bi oti c t h e r a p y a n d ot h e r m e di c ati o n 

All p ati e nts will r e c ei v e a si n gl e i ntr a v e n o us i nf u si o n of c ef a z oli n ( 2 g) or a n y st a n d ar d- of- c ar e 

a nti bi oti c t h er a p y us e d at t h e i n v esti g ati n g sit e at i n d u cti o n. B esi d es, dr u gs us e d d uri n g 

a n a est h esi a will n ot b e s yst e m ati c all y r e c or d e d i n t h e C R F, e x c e pt if a n A d v ers e E v e nt s h o ul d 

h a v e o c c urr e d. 

P ati e nts will b e h os pit ali z e d f or 2 4 or 4 8 h o urs, u p o n I n v esti g at or’s j u d g e m e nt (  

). If p ati e nts ar e 

h os pi t ali z e d f or 2 4 h o urs, t h e y m ust r et ur n t o t h e I n v esti g ati n g Sit e f or t h e Visit # 2 – 4 8 h p ost-

i mpl a nt ati o n visit. 

5. 4  P ost- o p e r ati v e M a n a g e m e nt 

F oll o wi n g t h e i m pl a nt ati o n pr o c e d ur e a n d t h e h o s pit al st a y, i m m o bili z ati o n a n d u nl o a di n g of 

t h e tr e at e d b o n e will b e r e q u est e d a n d all p ati e nts will r e m ai n n on - w ei g ht- b e ari n g o n t h e 

o p er at e d li m b as l o n g as j u d g e d n e c ess ar y b y  t h e I n v esti g at or. Pr o gr essi v e m o bili z ati o n a n d 

l o a d b e ari n g will b e all o w e d t h er e aft er.  

 (at Visit # 3 ). 

5. 5  R e visi o n P r o c e d u r e d u ri n g t h e T ri al 

Si m pl e ost e os y nt h esis r e visi o n ( d efi n e d as s e c o n d i nt er v e nti o n a n y w h er e b ut at t h e fr a ct ur e 

sit e) c a n b e p erf or m e d i n c as e of ost e os y nt h esis m at eri al i nst a bilit y as fr o m M o nt h 3 aft er 

tr eat m e nt.  

5. 6  R e s c u e S u r g e r y P r o c e d u r e  

R es c u e s ur g er y ( w h e n j u d g e d n e c ess ar y, as fr o m M o nt h 3 aft er tr e at m e nt) will b e p erf or m e d 

a c c or di n g t o st a n d ar d- of- c ar e pr o c e d ur e of t h e i n v esti g ati n g sit e. 
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5. 7   
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6  I N V E S TI G A TI O N A L P R O D U C T  

6. 1  I n v esti g ati o n al M e di ci n al P r o d u ct 

T a bl e 4 : C h ar a ct eristi cs of t h e I n v esti g ati o n al M e di ci n al Pr o d u ct  

 A L L O B ®  

C B M P  all o g e n ei c b o n e m arr o w -d eri v e d ost e o bl asti c c ell s  

C ell ul ar C o n c e ntr ati o n   c ells/ ml  

V ol u m e   ml 

C o nt ai n er   

B at c h n u m b er( s)  Pr o vi d e d o n t h e l a b el  

E x pir y d at e  Pr o vi d e d o n t h e l a b el  

M a n uf a ct ur er  B o n e T h er a p e uti cs S. A.  

Tr a d e n a m e  A L L O B ®  

St or a g e r e q uir e m e nt s   

Tr e at m e nt a d mi nist er e d 

T h e A L L O B ®  d os e t o b e us e d i n t his st u d y will d e p e n d u p o n t h e si z e of fr a ct ur e i nt erli n e a n d 

t h e s ur gi c al a p pr o a c h (fr o m  at a c o n c e ntr ati o n of   c ell s/ ml). T h er ef or e, 

A L L O B ®  v ol u m e will b e d et er mi n e d o n a c as e- b y c as e b asis. 
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T a bl e 5 : A d mi ni str ati o n of t h e T est P r o d u ct  

 A L L O B ®  Pr o d u ct Pr o c e d ur e  

Pr o d u ct  A L L O B ®  

Pr o c e d ur e/ R o ut e of 

a d mi ni str ati o n  

P er c ut a n e o us a d mi ni str ati o n vi a a tr e p hi n e  

Si n gl e d os e   c ells/ ml (  d e p e n di n g o n t h e d el a y e d-u ni o n 

si z e) 

D os a g e s c h e d ul e  1 si n gl e d os e p er s u bj e ct at i m pl a nt ati o n  vi sit ( # 2) 

R e g ar di n g t h e p a c k a gi n g, l a b elli n g, s hi p m e nt of t h e I n v esti g ati o n al M e di ci n al Pr o d u ct (I M P), 

St a n d ar d O p er ati n g Pr o c e d ur es, i n cl u di n g st e p- b y -st e p i nstr u cti o ns a n d d et ail e d d es cri pti o n s, 

will b e pr o vi d e d t o t h e Pri n ci p al I n v esti g at or b ef or e t h e b e gi n ni n g of t h e tri al. C o m pl et e 

i nf or m ati o n will b e pr o vi d e d i n t h e St u d y Pr o c e d ur e M a n u al a n d tr ai ni n g of t h e h e alt h c ar e 

pr of essi o n als i n v ol v e d will als o b e c o n d u ct e d d uri n g t h e Sit e I niti ati o n Visits a n d at t h e 

I n v esti g at or’s M e eti n g. 

6. 2   
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6. 3  T r a c ki n g, T r a c e a bilit y, a n d A c c o u nt a bilit y of I n v esti g ati o n al M e di ci n al P r o d u ct 

A tr a c ki n g s yst e m all o wi n g c o m pl et e tr a c e a bilit y of b ot h t h e St arti n g M at eri als ( e. g., b o n e 

m arr o w) a n d I M P (i. e., A L L O B ® ) at all st a g es will b e est a blis h e d a n d m ai nt ai n e d ( b y S p o ns or, 

M a n uf a ct ur er, M a n a gi n g P h ysi ci a n of t h e “I nt er m e di ar y Str u ct ur e ”, I n v e sti g at or a n d C R O). 

T his tr a c ki n g s yst e m w o ul d e ns ur e t h at: 

  T h e St arti n g M at eri als a n d I M P ar e tr a c k e d a n d tr a c e d d uri n g t h e w h ol e pr o c ess, fr o m t h e 

eli gi bilit y a n d s el e cti o n of t h e d o n or, t hr o u g h t h e d o n ati o n, pr o c ur e m e nt, t esti n g, 

pr o c essi n g, st or a g e, pr es er v ati o n, l a b elli n g, p a c k a gi n g, r el e as e, tr a ns p ort, distri b uti o n, a n d 

d eli v er y, t o t h e i m pl a nt ati o n t o t h e p ati e nt, e a c h pr o c e d ur e a n d st e p b ei n g d es cri b e d i n 

St a n d ar d O p er ati n g Pr o c e d ur es, a n d s yst e m ati c all y c oll e ct e d, v erifi e d, a n d r e c or d e d usi n g 

s p e cifi c F or ms a n d R e c ei pts ( a n d i n t h e C R F). 

  Pr o d u cti o n d at a of e a c h b at c h ar e a c c ur at el y tr a c k e d a n d r e c or d e d. 

  T h e r e is als o a n a c c ur at e s yst e m i n pl a c e t o n otif y, r e p ort, i n v esti g at e, r e gist er, a n d tr a ns mit 

i nf or m ati o n a b o ut a n y S eri o us A d v ers e S af et y/ Q u alit y E v e nts w hi c h m a y i nfl u e n c e t h e 

q u alit y a n d s af et y of t h e pr o d u ct, a n d w hi c h m a y b e attri b ut e d t o t h e pr o c ur e m e nt of st arti n g 

m at eri al, t esti n g, pr o c essi n g, st or a g e, pr es er v ati o n, d eli v er y, a n d distri b uti o n (s e e d et ail e d 

d es cri pti o n i n S e cti o n 8 ). 

In a d diti o n, it s h o ul d b e n ot e d t h at all us e d s yri n g es ( wit h o ut n e e dl es) will b e k e pt a n d st or e d 

i n e a c h i n v esti g ati n g sit e u ntil m o nit or’s v erifi c ati o n visits, a n d d estr o y e d aft er t h e m o nit ori n g 

visit o n sit e a n d o n c e t h e a c c o u nt a bilit y is p erf or m e d. 

F i n all y, d at a a n d r e c or ds r e q uir e d f or f ull tr a c e a bilit y will b e k e pt b y t h e S p o ns or, M a n a gi n g 

P h ysi ci a n of t h e I nt er m e di ar y Str u ct ur e, M a n uf a ct ur er, a n d I n v esti g at or f or a mi ni m u m of 3 0 

y e ars aft er cli ni c al us e. 
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7  S A F E T Y A N D T O L E R A BI L I T Y M E A S U R E M E N T S A N D E N D P OI N T S 

7. 1  O v e r vi e w of S af et y P a r a m et e rs a n d E n d p oi nts 

T h e s af et y a n d t ol er a bilit y of t h e t est pr o d u ct ( A L L O B ® ) will b e s yst e m ati c all y i n v esti g at e d 

t hr o u g h o ut t h e st u d y p eri o d. P ati e nts will b e e v al u at e d at e a c h f oll o w- u p vi sit f or t h e p ot e nti al 

o c c urr e n c e of a n y A E or S A E, r el at e d t o eit h er t h e pr o d u ct or t h e st u d y pr o c e d ur es. D efi niti o ns 

of A E/ S A E ar e i n S e cti o n 8. 

F or t h e first 1 6 p ati e nts, r e cr uit m e nt will pr o c e e d st e p wis e b y bl o c ks of 4. F ull first 2 w e e ks 

s af et y d at a of t h e first bl o c k of 4 p ati e nts will b e a n al ys e d b ef or e t h e first p ati e nt of t h e s e c o n d 

bl o c k will b e tr e at e d. First 4 8 h o urs s af et y d at a of t h e s e c o n d bl o c k of 4 p ati e nts will b e a n al ys e d 

b ef or e tr e ati n g t h e first p ati e nt of t h e n e xt bl o c k. T his l att er s c h e m e will b e r e p e at e d u ntil t h e 

1 6 t h p ati e nt h as b e e n tr e at e d.  

T a bl e 6 b el o w s h o ws h o w t h e s af et y e n d p oi nt s of t hi s st u d y r el at e t o t h e st u d y o bj e cti v es. 

Ass e ss m e nts a n d m e as ur e m e nts will b e c arri e d o ut at t h e ti m es s p e cifi e d i n t h e st u d y Fl o w 

C h art (s e e a b o v e). 

T a bl e 6 : O v er vi e w of S af et y P ar a m et ers a n d Ti m e p oi nt s  

V ari a bl es  Ti m e P oi nt s  
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7. 1. 1  Vit al Si g ns 

Bl o o d pr ess u r e ( B P) will b e ass ess e d i n all p ati e nts o n sit e b y st a n d ar dis e d c uff m e as ur e m e nts. 

Pr ef er a bl y, t h e s a m e p ers o n will d o all t h e m e as ur e m e nts o n t h e s a m e p ati e nt. 

R es ult s of m e as ur e m e nts s h o ul d o nl y b e r e p ort e d as A E if, i n t h e I n v esti g at or’s o pi ni o n, it is 

o utsi d e of “ e x p e ct e d v al u es or v ari ati o ns ”. Als o t h e y m ust b e c o nsi d er e d as S A E if it f ulfil s t h e 

S A E d efi niti o n.  

H e art r at e  will b e m e as ur e d o n c e, i n b e ats p er mi n ut es ( b p m) aft er t h e p ati e nt h as b e e n i n a 

r esti n g st at e (s e at e d) f or at l e ast 5 mi n ut es. H e art r at e will b e c o u nt e d f or 3 0 s e c o n ds, m ulti pli e d 

b y 2 a n d r e c or d e d i n b p m. 

T h e  B o d y t e m p er at u r e  a n d  R es pir at or y r at e  will als o b e s yst e m ati c all y m e as ur e d. 

7. 1. 2  P h ysi c al E x a mi n ati o n 

P h ysi c al e x a mi n ati o n , i n cl u di n g ass ess m e nt of g e n er al a p p e ar a n c e, s ki n, h e a d, a n d n e c k 

(i n cl u di n g e y e s, e ars, n o s e, a n d t hr o at), l y m p h n o d es, t h yr oi d, m us c ul os k el et al/ e xtr e miti es, 

c ar di o v as c ul ar s yst e m, l u n gs, a b d o m e n, a n d n e ur ol o gi c al st at us as w ell a s t h e fr a ct ur e d li m b 

a n d t h e a d mi nistr ati o n sit e will b e p erf or m e d pr ef er a bl y b y t h e s a m e p ers o n ( Pri n ci p al 

In v esti g at or). 

H ei g ht  ( wit h o ut s h o es) will b e m e as ur e d i n c e nti m etr es ( c m). W ei g ht ( wit h o ut s h o es) will b e 

m e as ur e d i n kil o gr a ms usi n g a s c al e. Hist ori c al p ati e nt i nf or m ati o n a n d/ or p ati e nts r e p orts m ust 

n ot b e us e d.  

B o d y M ass I n d e x  ( B MI) will b e c al c ul at e d as f oll o ws: W ei g ht ( K g)/ H ei g ht2 ( m) = B MI. 

7. 1. 3  L a b or at or y S af et y M e as u r e m e nts 

T h e bl o o d c oll e ct e d f or bi o c h e mi str y, h a e m at ol o g y, a n d s er ol o gi c al t esti n g will b e d o n e at t h e 

I n v esti g at or’s l a b or at ori e s.  

T h e  t ot al a m o u nt of bl o o d c oll e ct e d  

 d uri n g t h e w h ol e st u d y is e x p e ct e d n ot t o e x c e e d 3 0 0 ml.  
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T a bl e 7 : O v er vi e w of Bl o o d C oll e cti o n  

 

 

   

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S e r ol o g y 

 

 

 

 

  

 

F or t hi s a n al ysis, 9 ml of bl o o d will b e c oll e ct e d a n d t h e a n al ysis will b e p erf or m e d at t h e l o c al 

l a b or at or y. 

 

S af et y  

L a b or at or y t ests will b e p erf or m e d  
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T h e f oll o wi n g p ar a m et er s will b e a n al ys e d as s af et y m e as ur e m e nts:  

  

 

  

 

 

  

    

  

F or t h es e a n al ys es, 1 1 ml of bl o o d will b e c oll e ct e d at e a c h visit.  

T h es e a n al ys es will b e p erf or m e d at t h e l o c al l a b or at or y.  

Ot h er e x pl or at or y A n al ys es:   

I n or d er t o ass ess t h e eff e cts of tr e at m e nt  

     

  

 

 

  

        

  

F or t h es e a n al ys es, 2 9 ml of p eri p h er al bl o o d will b e c oll e ct e d i n 4 diff er e nt bl o o d c oll e cti o n 

t u b es ( 3 × 9 ml a n d 1 × 2 ml)   
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7. 2  Ot h e r S af et y M e as u r e m e nts 

7. 2. 1  W o m e n wit h c hil d b e ari n g p ot e nti al 

W o m e n wit h c hil d b e ari n g p ot e nti al m ust us e a r eli a bl e m et h o d of c o ntr a c e pti o n f or at l e ast 6 

w e e ks pri or t o st u d y i n cl usi o n (s cr e e ni n g visit) a n d d uri n g t h e w h ol e st u d y p eri o d. R eli a bl e 

c o ntr a c e pti v e m et h o ds i n cl u d e or all y a d mi nist er e d h or m o n al c o ntr a c e pti v es, s ur gi c al 

i nt er v e nti o n ( e. g., t u b al li g ati o n), a n d i ntr a ut eri n e d e vi c e (I U D). 

M or e o v er, w o m e n wit h c hil d b e ari n g p ot e nti al will s yst e m ati c all y u n d er g o uri n e pr e g n a n c y 

t esti n g at e a c h visit p erf or m e d at t h e I n v esti g ati n g sit e (fr o m S cr e e ni n g u p t o m o nt h 6). 

P r e g n a n c y t est kit s will b e pr o vi d e d b y t h e S p o ns or, p erf or m e d o n sit e a c c or di n g t o 

m a n uf a ct ur er’s i nstr u cti o ns, a n d r es ult s will b e r e c or d e d i n t h e C R F. 

7. 2. 2  A d diti o n al s af et y e x a mi n ati o ns a n d pr o c e d ur es 

If a n y u n cl e ar cli ni c al e v e nt, i n cl u di n g s y m pt o ms, si g ns, or ot h er o bs er v ati o ns or a b n or m aliti es, 

s h o ul d o c c ur, t h e I n v esti g at or, or a n y ot h er p h ysi ci a n i n c h ar g e, m a y p erf or m a d diti o n al cli ni c al 

e x a mi n ati o ns a n d pr o c e d ur es ( ot h er t h a n o utli n e d i n t hi s pr ot o c ol), i n cl u di n g a n y cli ni c al, 

l a b or at or y, i m a gi n g a n d/ or t e c h ni c al t esti n g, i n or d er t o cl arif y a n d est a blis h t h e a eti ol o g y a n d 

di a g n osis of t his cli ni c al e v e nt. 

X-r a y of t h e t h or a x a n d li v er Ultr a S o u n d will b e p erf or m e d at 6 m o nt hs aft er tr e at m e nt  

i n or d er t o c o nfir m a bs e n c e of a n y e ct o pi c mi n er ali z ati o n. 
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8  A D V E R S E E V E N T S A N D S E RI O U S A D V E R S E E V E N T S 

8. 1  D e fi niti o n s 

8. 1. 1  A d v ers e E v e nt ( A E) a n d S eri o us A d v ers e E v e nt ( S A E) 

  A n a d v ers e e v e nt ( A E) is a n y u nt o w ar d m e di c al o c c urr e n c e i n a p ati e nt or cli ni c al 

i n v esti g ati o n s u bj e ct w h o h as b e e n a d mi nist er e d a p h ar m a c e uti c al pr o d u ct a n d/ or a n y 

i n v esti g ati o n al m e di ci n al pr o d u ct a n d w hi c h d o es n ot n e c es s aril y h a v e a c a us al 

r el ati o ns hi p wit h t hi s tr e at m e nt. A n A E c a n t h er ef or e b e a n y u nf a v o ur a bl e a n d 

u ni nt e n d e d si g ns (i n cl u di n g a n y a b n or m al l a b or at or y fi n di n gs), s y m pt o ms, or dis e as e 

t e m p or all y ass o ci at e d wit h t h e us e of a m e di ci n al pr o d u ct, wit h o ut a n y j u d g m e nt a b o ut 

c a us alit y. 

  All A Es will b e r e p ort e d fr o m t h e ti m e a si g n e d a n d d at e d I C F is o bt ai n e d u ntil 

c o m pl eti o n of t h e s u bj e ct’s l ast vi sit.  

  E v e nts r el at e d t o pr e- e xisti n g c o n diti o ns s h o ul d b e r e p ort e d as A E, u p o n I n v esti g at or’s 

j u d g e m e nt, j ustifi e d b y a n i n cr e as e i n fr e q u e n c y or i nt e nsit y of si g ns or s y m pt o ms.  

  A d v ers e e v e nts will b e gr a d e d wit h r es p e ct t o i nt e nsit y a n d cl assifi e d as eit h er s eri o us 

or n o n-s eri o us a c c or di n g t o t h e W orl d H e alt h Or g a nis ati o n Cl assifi c ati o n 
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T a bl e 8 : Cl assifi c ati o n of A d v ers e E v e nts  

I nt e nsit y Mil d  S o m e a w ar e n ess of s y m pt o ms or si g ns t h at d o es n ot i nt erf er e 

wit h t h e p ati e nt’s us u al a cti viti es or i s tr a nsi e nt, e asil y 

t ol er at e d a n d r es ol v e d wit h o ut tr e at m e nt a n d wit h n o s e q u el a e 

 M o d er at e  S y m pt o ms or si g ns c a usi n g e n o u g h di s c o mf ort t o i nt erf er e 

wit h t h e p ati e nt’s us u al a cti viti es, a n d/ or r e q uir es s y m pt o m ati c 

tr e at m e nt 

 S e v er e  I n c a p a cit ati n g e v e nt, i n cl u di n g s y m pt o ms or si g ns, c a usi n g 

s e v er e di s c o mf ort a n d i n a bilit y t o w or k or t o p erf or m us u al 

a cti viti es, a n d r e q uir es tr e at m e nt  

S eri o us n ess  S eri o us ( S A E)  A n y u nt o w ar d m e di c al o c c urr e n c e t h at at a n y d os e:  

–  R es ult s i n d e at h, or  

–  Is lif e-t hr e at e ni n g, or 

–  R e q uir es s u bj e ct h os pit ali z ati o n or pr ol o n g ati o n of e xisti n g 

h os pit ali z ati o n, or  

–  R es ult s i n p er si st e nt or si g nifi c a nt di s a bilit y/i n c a p a cit y, or  

–  Is a c o n g e nit al a n o m al y / birt h d ef e ct 

–  Is m e di c all y i m p ort a nt ( s e e n ot e 3) 

 

 N o n -s eri o us A n y ot h er a d v ers e e v e nt  

 

N ot es  

1. T h e t er m "lif e-t hr e at e ni n g " i n t h e d efi niti o n of S A E r ef ers t o a n e v e nt i n w hi c h t h e p ati e nt is 

at i m m e di at e ris k of d e at h at t h e ti m e of t h e e v e nt; it d o es n ot r ef er t o a n e v e nt, w hi c h 

h y p ot h eti c all y mi g ht h a v e c a us e d d e at h if it w as m or e s e v er e or h a d c o nti n u e d u ntr e at e d. T h e 

t er m "lif e-t hr e at e ni n g " d o es n ot i m pl y a p ossi bl e f ut ur e c o urs e w hi c h mi g ht or mi g ht n ot h a v e 

h a p p e n e d, b ut w as pr e v e nt e d d u e t o a d e q u at e p h ysi ci a n's a cti o n. F or e x a m pl e, a si m pl e b a ct eri al 

w o u n d i nf e cti o n c a n p ot e nti all y l e a d t o g a n gr e n e, s e psis, a n d e v e nt u all y d e at h; w hil e s e psis is 

us u all y r e g ar d e d as a S A E b e c a us e of k n o w n hi g h m ort alit y, t h e pri m ar y w o u n d i nf e cti o n it s elf 

is us u all y n ot r e g ar d e d a s a S A E. I n a n al o g y, a n e wl y di a g n os e d m ali g n a nt dis e as e is us u all y 

r e g ar d e d as a S A E b e c a us e m ali g n a nt dis e as es us u all y h a v e a hi g h m ort alit y r at e a n d ar e 

t h er ef or e lif e-t hr e at e ni n g. 
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2.  T o e ns ur e n o c o nf usi o n or mi s u n d erst a n di n g of t h e diff er e n c e b et w e e n t h e t er ms "s eri o us " 

a n d "s e v er e ", w hi c h ar e n ot s y n o n y m o us, t h e f oll o wi n g cl arifi c ati o n is pr o vi d e d: t h e t er m 

"s e v er e " is oft e n us e d t o d es cri b e t h e i nt e nsit y (s e v erit y) of a s p e cifi c e v e nt ( as i n mil d, 

m o d er at e, or s e v er e m y o c ar di al i nf ar cti o n); t h e e v e nt it s elf h o w e v er m a y b e of r el ati v el y mi n or 

m e di c al si g nifi c a n c e (s u c h as s e v er e h e a d a c h e). T his is n ot t h e s a m e as "s eri o us, " w hi c h is 

b as e d o n p ati e nt/ e v e nt o ut c o m e or a cti o n crit eri a us u all y ass o ci at e d wit h e v e nts t h at p os e a 

t hr e at t o t h e p ati e nt's lif e or f u n cti o ni n g. 

3. I n a d diti o n, e v e nts t h at m a y n ot m e et t h e crit eri a i n di c at e d a b o v e, b ut w hi c h t h e I n v esti g at or 

fi n ds v er y u n us u al a n d/ or p ot e nti all y s eri o u s, will b e r e p ort e d as S A E. I n d e e d, m e di c al a n d 

s ci e ntifi c j u d g m e nts s h o ul d b e e x er cis e d i n d e ci di n g w h et h er r e p orti n g is a p pr o pri at e i n ot h er 

sit u ati o ns, s u c h as i m p ort a nt m e di c al e v e nts t h at m a y n ot b e i m m e di at el y lif e-t hr e at e ni n g or 

r es ult i n d e at h or h os pit ali z ati o n b ut m a y j e o p ar di z e t h e p ati e nt or m a y r e q uir e i nt er v e nti o n t o 

pr e v e nt o n e of t h e ot h er o ut c o m es li st e d i n t h e d efi niti o n a b o v e. T h es e e v e nts s h o ul d als o 

us u all y b e c o nsi d er e d as S A Es. E x a m pl es of s u c h e v e nts i n cl u d e i nt e nsi v e tr e at m e nt i n t h e 

E m er g e n c y R o o m or at h o m e f or all er gi c br o n c h o s p as m, bl o o d d ys cr asi as or c o n v ulsi o ns t h at 

d o n ot r es ult s i n h os pit ali z ati o n, a n d/ or d e v el o p m e nt of dr u g d e p e n d e n c y or dr u g a b us e. 

4. S o m e m e di c al e v e nts m a y j e o p ar dis e t h e s u bj e ct or m a y r e q uir e a n i nt er v e nti o n t o pr e v e nt 

o n e of t h e c h ar a ct eristi c s/ c o ns e q u e n c es d es cri b e d i n t h e S A E d efi niti o n ( S e cti o n 8. 1). S u c h 

e v e nts (r ef err e d as “i m p ort a nt m e di c al e v e nts ”) s h o ul d als o b e c o nsi d er e d as “s eri o us ” i n 

a c c or d a n c e wit h t h e d efi niti o n. 

5. El e cti v e pr o c e d ur es r e q uiri n g h os pit ali z ati o n will n ot b e c o nsi d er e d as S A Es if t h e y w er e 

pr e - pl a n n e d pri or t o si g ni n g I C F ( as d o c u m e nt e d i n s o ur c e d o c u m e nts). H o w e v er, 

c o m pli c ati o ns or ot h er e v e nts t h at m a y o c c ur d uri n g h os pit ali z ati o n will b e c o nsi d er e d as A Es 

or S A Es a n d will b e c a pt ur e d a c c or di n gl y. 

8. 1. 2  C a us al r el ati o ns hi p wit h t h e I n v esti g ati o n al M e di ci n al Pr o d u ct  

C a us alit y s h all b e d et er mi n e d a c c or di n g t o t h e d efi niti o n of a n a d v ers e r e a cti o n ( S e cti o n 8 . 1). 

All a d v ers e e v e nts j u d g e d b y eit h er t h e I n v esti g at or or t h e S p o ns or as h a vi n g a r e as o n a bl e 

s us p e ct e d c a us al r el ati o ns hi p t o a n i n v esti g ati o n al m e di ci n al pr o d u ct q u alif y as a d v ers e 
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r e a cti o ns. T h e c a u s alit y a ss ess m e nt gi v e n b y t h e I n v esti g at or s h o ul d n ot b e d o w n gr a d e d b y t h e 

S p o ns or. If t h e S p o ns or dis a gr e es wit h t h e I n v esti g at or’s c a us alit y ass ess m e nt, b ot h, t h e o pi ni o n 

of t h e I n v esti g at or a n d t h e S p o ns or s h o ul d b e pr o vi d e d wit h t h e r e p ort. 

D et er mi n ati o n of t h e c a u s al r el ati o ns hi p b et w e e n a n A E/ S A E a n d t h e tri al m e di c ati o n m ust b e 

m a d e b y t h e I n v esti g at or b y a ns w eri n g t h e q u esti o n: "Is t h e c a us al r el ati o ns hi p b et w e e n t h e 

m e di ci n al pr o d u ct a n d t his A E/ S A E r e as o n a bl y p ossi bl e ” ? o n t h e f oll o wi n g b asis 

  Y e s: C ert ai n  

  Li k el y  

  U nli k el y 

  N o: N ot r el at e d 

  U n k n o w n/ N ot ass ess a bl e 

In d e e d, c a us alit y ass ess m e nt is a cli ni c al d e cisi o n b as e d o n all a v ail a bl e i nf or m ati o n at t h e ti m e 

of a n d aft er t h e o c c urr e n c e of t h e e v e nt. T h e f a ct or s w hi c h m a y b e c o nsi d er e d w h e n e v al u ati n g 

t h e c a us al r el ati o ns hi p of a n A E/ S A E t o t h e I M P a d mi nistr ati o n i n cl u d e t h e f oll o wi n gs: 

  U n d erl yi n g, c o n c o mit a nt, a n d/ or i nt er c urr e nt di s e as e(s): e a c h r e p ort s h o ul d b e 

e v al u at e d i n t h e c o nt e xt of t h e n at ur al hist or y a n d c o urs e of t h e dis e as e b ei n g tr e at e d 

a n d a n y ot h er dis e as es t h e p ati e nt m a y h a v e h a d pri or t o, or d e v el o p e d d uri n g t h e 

c o urs e of t h e st u d y 

  C o n c o mit a nt m e di c ati o n or tr e at m e nt: ot h er dr u gs t h e p ati e nt is t a ki n g or tr e at m e nt 

t h e p ati e nt is r e c ei vi n g at t h e ti m e of t h e e v e nt s h o ul d b e e x a mi n e d t o d et er mi n e 

w h et h er a n y of t h e m m a y b e r e c o g ni z e d t o c a us e t h e e v e nt i n q u esti o n 

  K n o w n r es p o ns e p att er n f or t hi s cl ass of dr u g 

  T h e p h ar m a c ol o g y a n d p h ar m a c o ki n eti c of t h e I M P: a bs or pti o n, distri b uti o n, 

m et a b oli s m, a n d e x cr eti o n of t h e I M P or ot h er m e di c ati o ns t h e p ati e nt is r e c ei vi n g 

c o u pl e d wit h t h e p h ar m a c o d y n a mi c r es p o ns es s h o ul d b e c o nsi d er e d w h e n e v al u ati n g 

a n e v e nt 
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8. 1. 3  A d v ers e Dr u g R e a cti o n ( A D R) 

A d v ers e Dr u g R e a cti o n ( A D R): a n y u nt o w ar d a n d u ni nt e n d e d r es p o ns es t o a n i n v esti g ati o n al 

m e di ci n al pr o d u ct r el at e d t o a n y d os e a d mi nist er e d ( h a vi n g a r e as o n a bl e c a us al r el ati o ns hi p t o 

t h e pr o d u ct, t h e t er m “r e as o n a bl e c a us al r el ati o ns hi p ” m e a ni n g t h at t h er e is e vi d e n c e or 

ar g u m e nts t o s u g g est a c a us al r el ati o ns hi p). 

U n e x p e ct e d A D R: a n a d v ers e r e a cti o n w h os e n at ur e, s e v erit y, s p e cifi cit y, or o ut c o m e is n ot 

c o nsist e nt wit h t h e a p pli c a bl e pr o d u ct i nf or m ati o n ( e. g., I n v esti g at or’s Br o c h ur e) 

8. 1. 4  S eri o us A d v ers e R e a cti o n ( S A R) 

S eri o us A d v ers e R e a cti o n ( S A R): a n y u nt o w ar d a n d u ni nt e n d e d r es p o ns es t o a n i n v esti g ati o n al 

m e di ci n al pr o d u ct r el at e d t o a n y d os e a d mi nist er e d ( h a vi n g a r e as o n a bl e c a us al r el ati o ns hi p t o 

t h e pr o d u ct, t h e t er m “r e as o n a bl e c a us al r el ati o ns hi p ” m e a ni n g t h at t h er e is e vi d e n c e or 

ar g u m e nts t o s u g g est a c a us al r el ati o ns hi p), a n d t h at r es ult s i n d e at h, is lif e-t hr e at e ni n g, r e q uir es 

p ati e nt h os pit ali z ati o n or pr ol o n g ati o n of e xisti n g h os pit ali z ati o n, r es ults i n p ersist e nt or 

si g nifi c a nt dis a bilit y or i n c a p a cit y, or is a c o n g e nit al a n o m al y or birt h d ef e ct or is m e di c all y 

i m p ort a nt. 

8. 1. 5  S eri o us A d v ers e S af et y/ Q u alit y E v e nt ( S A S Q E) 

A n A d v ers e S af et y/ Q u alit y E v e nt ( S A S Q E) is a n y a d v ers e e v e nt r el at e d t o a n y o p er ati o n d o n e 

o n t h e c oll e ct e d h u m a n bi ol o gi c al m at eri al u n d er t h e r es p o nsi bilit y of t h e I nt er m e di ar y 

Str u ct ur e (i. e., dir e ct tr a ns p ort a n d distri b uti o n of t h e h u m a n bi ol o gi c al m at eri al fr o m t h e 

h ar v esti n g sit e t o t h e Pr o d u cti o n/ Tiss u e Est a blis h m e nt of B o n e T h er a p e uti cs S. A.) t h at m a y 

c a us e d e at h, b e lif e-t hr e at e ni n g, g e n er at e dis a bilit y or i n c a p a cit y t o w or k t o t h e p ati e nt, or t h at 

m a y c a us e m or bi dit y. 

8. 2  R e p o rti n g of A d v e rs e E v e nts 

T h e o c c urr e n c e of A E/ S A E ( dr u g- or pr o c e d ur e- or st u d y-r el at e d) will b e ass ess e d b y n o n-

dir e cti v e q u esti o ni n g of t h e s u bj e ct si n c e t h e b e gi n ni n g of t h e st u d y at t h e s cr e e ni n g visit, a n d 

e a c h f oll o w- u p visit s e ar c hi n g f or a n y c h a n g es i n h e alt h st at us ( e. g., " H a v e a n y A d v ers e e v e nts 
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or S eri o us a d v ers e e v e nts o c c urr e d si n c e t h e l ast visit ? "). F urt h er m or e, A E/ S A E v ol u nt e er e d b y 

t h e p ati e nt d uri n g or b et w e e n t h e f oll o w- u p visits, or d et e ct e d t hr o u g h o bs er v ati o n, p h ysi c al 

e x a mi n ati o n (i n cl u di n g b o d y m ass i n d e x a n d vit al si g ns), l a b or at or y t esti n g, or ot h er cli ni c al 

pr o c e d ur es d uri n g t h e o b s er v ati o n p eri o d will b e d o c u m e nt e d. P ati e nts will b e i nstr u ct e d t h at 

t h e y m ust i m m e di at el y r e p ort a n y a d v ers e e v e nts, s u bj e cti v e c o m pl ai nt s, or o bj e cti v e c h a n g es 

i n t h eir w ell- b ei n g t o t h e I n v esti g at or or sit e p ers o n n el, r e g ar dl ess of t h e p er c ei v e d r el ati o ns hi p 

b et w e e n t h e e v e nt a n d t h e t est pr o d u ct. 

If it is d et er mi n e d t h at a n A E/ S A E h as o c c urr e d, t h e I n v esti g at or s h o ul d o bt ai n all t h e 

i nf or m ati o n r e q uir e d t o c o m pl et e t h e c orr es p o n di n g A E or S A E F or m of t h e C R F, a n d est a blis h 

p ot e nti al c a us alit y r el ati o ns hi p wit h t h e pr o d u ct or t h e s ur gi c al pr o c e d ur e. 

8. 2. 1  O bs er v ati o n p eri o d f or t h e o c c urr e n c e of A Es a n d S A Es 

T a bl e 9 : O bs er v ati o n P e ri o d f or t h e O c c urr e n c e of A Es a n d S A Es 

St art of St u d y A E/ S A E O bs er v ati o n P eri o d  At I C F si g n at ur e  

E n d of St u d y A E/ S A E O bs er v ati o n P eri o d  6 m o nt hs aft er I m pl a nt ati o n 
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8. 2. 2  S u m m ar y of P ossi bl e Ris ks r el at e d t o t h e Pr o c e d u r es 

T a bl e 1 0 : S u m m ar y of P ossi bl e Ris ks r el at e d t o t h e Pr o c e d ur es 

 A E  S A E ( F at al a n d N o n -F at al)  

A L L O B ®  I m pl a nt ati o n  S ur g e r y  

P ai n at t h e i m pl a nt ati o n sit e  

L o c al h a e m at o m a  

I nf e cti o us c o m pli c ati o ns 

S ur g e r y  

H a e m orr h a g e  

S e psis  

S h o c k  

I nf e cti o us c o m pli c ati o ns 

 
A n a est h esi a  

H a e m at o m a  

Irrit ati o n 

I nf e cti o n 

Li p ot h y mi a   

P ar a est h esi a   

Tr a nsi e nt h y p ot e nsi o n  

N a us e a a n d v o miti n g  

 

A n a est h esi a  

All er g y  

I nf e cti o n 

S yst e mi c t o xi cit y 

R es pir at or y arr est  

C ar di a c c o m pli c ati o ns  

M y o c ar di al i nf ar cti o n  

C ar di o p ul m o n ar y arr est  

V e ntri c ul ar t a c h y c ar di a  

N e ur ol o gi c al c o m pli c ati o ns  

Str o k e  

P ul m o n ar y c o m pli c ati o ns  

I n h al ati o n p n e u m o ni a 

P ul m o n ar y e m b oli s m  

A n a p h yl a cti c s h o c k  

Bl o o d S a m pli n g  P ai n  at t h e s a m pli n g sit e  

L o c al h a e m at o m a  

S u p erfi ci al v ei n t hr o m b osis  

Tr a nsi e nt h y p ot e nsi o n  

S y n c o p e  
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8. 2. 3  S u m m ar y of A d v ers e Dr u g R e a cti o ns a n d P ossi bl e Ris ks r el at e d t o t h e Pr o d u ct a n d/ or 

t o t h e Pr o c e d ur es 

T h er e is n o r e p ort e d A D R wit h A L L O B ®  at t his st a g e. 

H o w e v er, P R E O B ® , a n a ut ol o g o us ost e o bl asti c c ell pr o d u ct, h as b e e n a d mi nist er e d i n h u m a ns 

i n p h as e I/II a a n d II b st u di es. A s u m m ar y of o bs er v e d a d v ers e e v e nts p ossi bl y r el at e d t o st u d y 

tr e at m e nt (i. e., P R E O B ® a n d/ or t h e i m pl a nt ati o n pr o c e d ur e) is li st e d i n T a bl e 1 1. 

T a bl e  1 1: S u m m ar y of O bs er v e d A d v ers e E v e nt s ( A E) a n d S eri o us A d v ers e E v e nts ( S A E) 

p ossi bl y r el at e d t o St u d y T r e at m e nt (i. e., P R E O B ® a n d/ or t h e I m pl a nt ati o n Pr o c e d ur e) 

N o n -S eri o us A E  S A E ( N o n -F at al)  

T ot al  

P yr e xi a  

P ai n  

        P ai n ( g e n er al dis o r d ers)  

        Pr o c e d u r al P ai n  

       M u s c ul o s k el et al P ai n  

       Art h r al gi a  

       P ai n i n e xtr e mit y  

 

Uri n ar y r et e nti o n  

P ost -pr o c e d ur al h a e m at o m a  

P ost -pr o c e d ur al bl e e di n g  

2 7. 0 %  

7. 9 %  

1 7. 5 %  

6. 3 %  

4. 8 %  

3. 2 %  

1. 6 %  

1. 6 %  

1. 6 %  

1. 6 %  

1. 6 %  

T ot al  

S yst e mi c i nfl a m m at or y  

r es p o ns e s y n dr o m e 

 

P a n c yt o p e ni a * *  

P yr e xi a * *  

Alt er e d st at us of 

c o ns ci o us n ess * *  

H y p ot e nsi o n * *  

3. 2 %  

1. 6 %  

 

 

1. 6 %  

1. 6 %  

1. 6 %  

1. 6 %  

* A Es a n d S A Es w er e li mit e d t o T E A Es a n d S T E A Es a n d r e p o rt e d p er Pr ef err e d T e r m ( P T) ( M e d D R A c o di n g), 

al o n g wit h t h eir fr e q u e n c y of o c c u rr e n c e i n s u bj e cts. S u bj e cts w e r e c o u nt e d o n c e f o r e a c h P T. A n A E/ S A E w a s 

c o n si d er e d a s tr e at m e nt- e m e r g e nt if it o c c u rr e d o n o r aft er t h e d at e of t h e I M P i m pl a nt ati o n. I n c a s e of missi n g 

st a rt d at e, t h e A E w a s c o n si d er e d a s tr e at m e nt- e m e r g e nt. * * 4 S A Es w er e r e p o rt e d i n t h e s a m e p ati e nt. 

 

8. 2. 4  Ass ess m e nt of t h e S af et y M o nit ori n g C o m mitt e e 

A r e vi e w of all t h e r e p ort e d S A E p ot e nti all y r el at e d t o t h e I M P, a n d es p e ci all y t h os e r el at e d t o 

i m m u n ol o gi c al r e a cti o n s (s e v er e A E S Cs), will b e d o n e b y t h e S af et y M o nit ori n g C o m mitt e e 
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( S M C) aft er t h e i n cl usi o n of e a c h bl o c k of 4 p ati e nts u ntil t h e i n cl usi o n of t h e first 1 6 p ati e nts. 

T his r e vi e w will c o v er all S A E p ot e nti all y r el at e d t o t h e I M P fr o m t h e d a y of tr e at m e nt t o t h e 

first 1 5 d a ys of f oll o w- u p f or t h e first bl o c k of 4 p ati e nts a n d fr o m t h e d a y of tr e at m e nt t o t h e 

e n d of h os pit ali z ati o n p eri o d f or t h e s e c o n d, t hir d a n d f o urt h bl o c ks of 4 p ati e nts.  

T h e  m ai n c o n cl usi o n s a n d d e cisi o ns will b e c o m m u ni c at e d t o all I n v esti g at ors 4 8 h o urs aft er 

e a c h m e eti n g. A r e p ort will s u bs e q u e ntl y b e pr e p ar e d a n d it s s u m m ar y s u b mitt e d t o t h e I E C s 

a n d C As. T h e S M C will b e c o m p os e d b y a S af et y C o ns ult a nt a n d o n e m e di c all y q u alifi e d 

m e m b er of t h e S p o ns or. T his c o m mitt e e will d e ci d e w h et h er t h e st u d y c a n b e c o nti n u e d as 

pl a n n e d. If t h e d e cisi o n i s t o st o p or m o dif y t h e st u d y, it will b e c o m m u ni c at e d b y t h e S p o ns or 

t o t h e I n v esti g at ors of all c e ntr es wit hi n 4 8 h o urs, t h e I E Cs a n d C As. 

Af t er t h e r e vi e w of t h e f o urt h bl o c k of 4 p ati e nts, t h e r e cr uit m e nt will c o nti n u e ( u p t o m a xi m u m 

3 2 tr e at e d p ati e nts) a n d n o m or e s af et y c o m mitt e e will b e p erf or m e d f or all t h e s u bs e q u e nt 

tr e at e d p ati e nts. T h e s af et y of all p ati e nts will b e m o nit or e d r e g ul arl y as d es cri b e d i n t h e st u d y 

pr ot o c ol a n d d o c u m e nt e d as a p pr o pri at e.   

8. 3  R e p o rti n g of S af et y Iss u es 

I n t h e e v e nt of a n A E/ S A E, t h e I n v esti g at or will i m m e di at el y i niti at e a p pr o pri at e t h er a p y a n d 

m a n a g e m e nt a c c or di n g t o h er/ his m e di c al j u d g m e nt a n d will d e ci d e w h et h er t o wit h dr a w t h e 

s u bj e ct fr o m t h e st u d y. 

T h e s u bj e ct m ust b e f oll o w e d u p b y a d diti o n al e x a mi n ati o ns a c c or di n g t o t h e m e di c al j u d g m e nt 

of t h e I n v esti g at or, u ntil t h e A E/ S A E a n d/ or a b n or m al c o n diti o n is r es ol v e d or t h e I n v esti g at or 

d e e ms f urt h er o bs er v ati o ns or e x a mi n ati o ns ar e n o l o n g er m e di c all y i n di c at e d. 

8. 3. 1  S af et y D at a N otifi c ati o n, R e p orti n g, a n d M o nit ori n g 

8. 3. 1. 1  R e p orti n g of A d v ers e E v e nts ( A Es) 

All A Es will b e r e c or d e d o n t h e a p pr o pri at e a n d c orr es p o n di n g A E F or m of t h e C R F b y t h e 

I n v esti g at or. All A Es m u st b e r e p ort e d w h et h er or n ot c o nsi d er e d c a us all y r el at e d t o I M P. F or 

e v er y A E, t h e I n v esti g at or will pr o vi d e a n ass ess m e nt of t h e s e v erit y a n d c a us al r el ati o ns hi p t o 
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t h e I M P a n d d o c u m e nt all a cti o ns t a k e n wit h r e g ar d t o t h e I M P, a n d a n y ot h er tr e at m e nt 

m o d aliti es f or t h e A E. Tr e at m e nt of a n y a d v ers e e v e nt is at t h e s ol e dis cr eti o n of t h e I n v esti g at or 

a n d a c c or di n g t o c urr e nt g o o d m e di c al pr a cti c e. A n y m e di c ati o n a d mi nist er e d f or t h e tr e at m e nt 

of a n A E s h o ul d b e r e c or d e d i n t h e p ati e nt’s C R F. 

If t h e o ut c o m e of a n A E is n ot a v ail a bl e at t h e ti m e of t h e i niti al r e p ort or at st u d y e xit 

( pr e m at ur e or n ot), f oll o w- u p will pr o c e e d u ntil o ut c o m e is k n o w n. All c oll e ct e d d at a will b e 

r e c or d e d i n s o ur c e d o c u m e nts. 

8. 3. 1. 2  N otifi c ati o n a n d r e p orti n g of S eri o us A d v ers e E v e nts ( S A Es)  

E x p e dit e d R e p orts – I n di vi d u al C as e S af et y R e p orts 

In t h e e v e nt of a n y S A E r el at e d or n ot t o tri al pr o c e d ur e or tr e at m e nt a n d/ or a n y ot h er e v e nt or 

r el e v a nt i nf or m ati o n w hi c h r e q uir e a r e- e v al u ati o n of t h e b e n efit-ris k r ati o, o c c urri n g fr o m 

S cr e e ni n g Visit u p t o t h e e n d of t h e p ost-st u d y o p e n f oll o w- u p p eri o d ( 2 4 m o nt hs aft er t h e e n d 

of t h e st u d y), t h e Pri n ci p al I n v esti g at or will wit hi n 2 4 h o u rs of e v e nt o c c u r r e n c e o r 

a w a r e n ess :  

1.   N otif y t h e St u d y S af et y Offi c er ( S S O) b y p h o n e: S af et y E v e nts P h o n e N u m b er, 2 4/ 7 

c o v er:   

2.  R e c or d it o n t h e c orr es p o n di n g C R F F or m ( S A E f or m) a n d s e n d it b y f a x  

 or p er e m ail  t o t h e S S O 

w h o will i m m e di at el y i nf or m t h e S p o ns or of t h e s af et y e v e nt o c c urr e n c e 

T h e C R F will b e c o m pl et e d ( b y t h e PI) t h er e aft er as s o o n as p ossi bl e.  

B ri efl y, t h e S A E F or m ( a n d t h e r el at e d F oll o w- u p F or ms if n e e d e d) will i n cl u d e t h e f oll o wi n g 

i nf or m ati o n a n d diff er e nti at e d ass ess m e nt:  

  S u bj e ct i d e ntifi c ati o n:  P ati e nt I d e ntifi c ati o n N u m b er, a g e, a n d s e x 

  S A E di a g n osis a n d d es cri pti o n, st art a n d e n d d at e s, c o n c o mit a nt dr u gs a n d hist or y 

  O ut c o m e (r e c o v er y wit h or wit h o ut s e q u el a e, u n c h a n g e d, i m pr o v e m e nt, w ors e ni n g, d e at h, 

or ot h er) a n d a cti o n(s) t a k e n ( n o n e, s u bj e ct dis c o nti n u ati o n a n d wit h dr a w al fr o m t h e st u d y, 

c h a n g e i n c o n c o mit a nt m e di c ati o n(s) a n d/ or n e w m e di c ati o n(s), ot h er tr e at m e nt(s) a n d/ or 

t h er a p e uti c pr o c e d ur e(s) i. e., i n v asi v e pr o c e d ur es, s ur g er y, or u n k n o w n) 
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  Crit eri a f or s eri o us n ess ( d e at h, lif e-t hr e at e ni n g, p ersist e nt or si g nifi c a nt dis a bilit y or 

i n c a p a cit y, n e w or pr ol o n g e d h os pit ali z ati o n, c o n g e nit al a b n or m alit y or birt h d ef e ct, 

i m p ort a nt m e di c al e v e nt), s e v erit y ( mil d, m o d er at e, s e v er e), a n d fr e q u e n c y (i nt er mitt e nt, 

c o nti n u o us, or ot h er) 

  C a us al r el ati o ns hi p wit h t h e I M P ( ass ess m e nt of dr u g- e v e nt c a us al r el ati o ns hi p a n d 

c o nsist e n c y wit h a p pli c a bl e pr o d u ct i nf or m ati o n, e. g., t h e I n v esti g at or’ s Br o c h ur e a n d 

e v al u at e d as c ert ai n, li k el y, u nli k el y, u nr el at e d, u n k n o w n or i n ass ess a bl e) 

  C a us al r el ati o ns hi p wit h t h e tri al pr o c e d ur es, i n cl u di n g bl o o d s a m pli n g a n d t h e pr o d u ct 

i m pl a nt ati o n (i m pl a nt ati o n , s ur g er y, a n a est h esi a) 

  R el ati o ns hi p wit h t h e st u d y dis e as e a n d/ or u n d erl yi n g, c o n c o mit a nt, a n d/ or i nt er c urr e nt 

dis e as es, r el ati o ns hi p wit h c o n c o mit a nt m e di c ati o n or tr e at m e nt, a n d/ or dr u g i nt er a cti o ns 

  A n y ot h er r el e v a nt i nf or m ati o n 

B as e d o n d at a a n d i nf or m ati o n a v ail a bl e i n b ot h t h e S A E F or m a n d i n t h e I n v esti g ati o n a n d 

C o n cl usi o n R e p ort (s e e b el o w) ( a n d a d diti o n al q u eri es, if n e e d e d), t h e S S O will n otif y t h e 

o c c urr e n c e of S U S A R, S A R, a n d/ or S A E r el at e d t o t h e tri al pr o c e d ur es t o b ot h E u dr a vi gil a n c e 

d at a b as e a n d E Cs ( all M e m b er St at es c o n c er n e d), a n d t o all c o n c er n e d PIs a n d S p o ns or i n 

a gr e e m e nt wit h all a p pli c a bl e n ati o n al l e gisl ati o n. 

T his n otifi c ati o n will b e s e nt b y t h e S S O t o t h e E Cs a n d E u dr a vi gil a n c e d at a b as e, w hil e bli n di n g 

will b e pr es er v e d f or b ot h t h e PIs a n d S p o ns or. 

S U S A Rs t h at ar e f at al or lif e-t hr e at e ni n g ar e r e c or d e d a n d r e p ort e d wit hi n 7 d a ys of a w ar e n ess. 

Ot h er S U S A Rs ar e r e c or d e d a n d r e p ort e d wit hi n 1 5 d a ys of a w ar e n ess.  

8. 3. 1. 3  N otifi c ati o n a n d R e p orti n g of S eri o us A d v ers e R e a cti o n r el at e d t o t h e H u m a n 

Bi ol o gi c al M at eri al 

I n t h e c as e a r e p ort e d S A E (i n cl u di n g S U S A R a n d S A R) is i d e ntifi e d b y t h e S p o ns or as b ei n g 

p ot e nti all y r el at e d t o t h e us e of h u m a n bi ol o gi c al m at eri al f or t h e m a n uf a ct uri n g of A L L O B ® , 

t h e M a n a gi n g P h ysi ci a n ( M P) of t h e I nt er m e di ar y Str u ct ur e will b e i m m e di at el y i nf or m e d. T h e 

M a n a gi n g P h ysi ci a n will i niti all y r e p ort t hi s S A E p ot e nti all y r el at e d t o t h e us e of H u m a n 
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Bi ol o gi c al M at eri al t o t h e B el gi a n C A ( Bi o vi gil a n c e) a n d t h e Tiss u e B a n k wit h 2 4 h o urs of t h e 

e v e nt o c c urr e n c e or a w ar e n ess i n li n e wit h t h e B el gi a n l a w of t h e D e c e m b er 1 9, 2 0 0 8 o n t h e 

us e d h u m a n bi ol o gi c al m at eri al a n d a p pli c a bl e R o y al D e cr e e. 

T h e n, b as e d o n t h e i nf or m ati o n a v ail a bl e i n t h e C R F S A E F or m, t h e M a n a gi n g P h ysi ci a n will 

st art o n i n v esti g ati n g t o c o nfir m if t h e s af et y e v e nt is r el at e d t o t h e pr o c ur e m e nt, c oll e cti o n, 

t esti n g, pr o c essi n g, st or a g e, l a b elli n g a n d p a c k a gi n g, d eli v er y, tr a ns p ort, a n d/ or distri b uti o n of 

t h e ti ss u es a n d c ell s, a n d/ or t o t h e q u alit y a n d s af et y of t h e Bi ol o gi c al M at eri al. T h e 

I n v esti g ati o n a n d C o n cl u si o n R e p ort h a v e t o b e s u b mitt e d t o t h e B el gi u m C A of Bi o vi gil a n c e 

a n d t h e Tiss u e B a n k wit hi n 5 d a ys of a w ar e n ess b y t h e M P. I n p ar all el, i n v esti g ati n g c o n cl usi o n 

r e p orts ar e c o m m u ni c at e d b y t h e M P t o t h e S S O ( w h o will n otif y I n v e sti g at or, C R A, a n d 

S p o ns or) a n d if a p pli c a bl e c o m pl et e t h e i nf or m ati o n t h at h as b e e n c o m m u ni c at e d vi a t h e 

E u dr a vi gil a n c e s yst e m. 

If a s eri o us s af et y iss u e i s i d e ntifi e d, eit h er u p o n r e c ei pt of a n i n di vi d u al c as e r e p ort or u p o n 

r e vi e w of a g gr e g at e d at a, t h e S p o ns or will iss u e a c o m m u ni c ati o n t o all Pri n ci p al I n v esti g at ors 

as s o o n as p ossi bl e. A s af et y iss u e t h at i m p a cts u p o n t h e c o urs e of t h e tri al, i n cl u di n g s us p e nsi o n 

of t h e tri al, s af et y-r el at e d a m e n d m e nts t o t h e St u d y Pr ot o c ol, c h a n g e or u p d at e of S u bj e ct 

I nf or m ati o n S h e et a n d I nf or m e d C o ns e nt F or m or I n v esti g at or’s Br o c h ur e, will als o b e r e p ort e d 

t o t h e Pri n ci p al I n v esti g at or s ( aft er pri or s u b missi o n a n d a p pr o v al b y t h e C As a n d E Cs). 

8. 3. 2  A n n u al S af et y R e p orts – D e v el o p m e nt S af et y U p d at e r e p orts ( D S U Rs) 

I n a d diti o n t o t h e e x p e dit e d r e p orti n g, t h e S S O will pr o vi d e a n n u al d e v el o p m e nt s af et y u p d at e 

r e p orts ( D S U R) t o C As, E Cs, a n d S p o ns or, i n cl u di n g all S U S A Rs, S A Rs, a n d/ or S A Es r el at e d 

t o t h e tri al pr o c e d ur es, t o g et h er wit h a n o v er vi e w of all ot h er S A Es, A Es, a n d S A R t h at h a v e 

o c c urr e d d uri n g t h e r e p orti n g p eri o d (i n all sit es a n d c o u ntri es).  

T h e D S U R s h o ul d b e s u b mitt e d n o l at er t h a n 6 0 c al e n d ar d a ys fr o m t h e D S U R d at a l o c k p oi nt; 

b as e d o n t h e d at e of t h e S p o ns or’s first a ut h oris ati o n t o c o n d u ct t h e cli ni c al st u d y i n a n y c o u ntr y 

i n li n e wit h t h e I C H T o pi c E 2 F. 
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8. 3. 3  S af et y D at a M o nit ori n g 

T h e o c c urr e n c e of A Es, S A Es, a n d S A R will b e m o nit or e d d uri n g t h e w h ol e st u d y p eri o d o n a n 

o n- g oi n g b asis b y t h e St u d y S af et y Offi c er, t h e M a n a gi n g P h ysi ci a n of t h e I nt er m e di ar y 

S tr u ct ur e, a n d t h e S p o ns or. T h e S p o ns or will als o r e c ei v e fr o m t h e St u d y S af et y Offi c er a 

r e g ul ar d et ail e d u p d at e d listi n g of all A Es, S A Es, a n d S A R. 

8. 3. 4  D at a S af et y M o nit ori n g B o ar d 

A D at a S af et y M o nit ori n g B o ar d ( D S M B ) will b e est a blis h e d t o ass ess t h e s af et y d at a a n d t h e 

effi c a c y e n d p oi nt s w h e n 6- m o nt h p ost tr e at m e nt r es ult s f or t h e first 1 6 ass ess a bl e p ati e nts ar e 

a v ail a bl e. T h e s af et y a n d effi c a c y d at a of t h e s u p pl e m e nt ar y p ati e nts e nr oll e d aft er t h e first 1 6  

tr e at e d p ati e nts will b e al s o a n al ys e d. 

T his b o ar d will r e c o m m e n d t o t h e S p o ns or w h et h er t o c o nti n u e, m o dif y or st o p t h e tri al b as e d 
o n: 

- t h e effi c a c y d at a of t h e first 1 6 ass ess a bl e p ati e nts ( pri m ar y e n d p oi nt s at M o nt h 6) 

- all t h e a v ail a bl e s af et y d at a of all t h e tr e at e d p ati e nts. 

A g ui d a n c e d o c u m e nt ( D S M B  c h art) will b e est a bli s h e d t o e ns ur e pr o p er m o nit ori n g of t h e 

d at a. 

8. 4  M a n a g e m e nt of S af et y Iss u e 

8. 4. 1  Pr o c e d ur e i n c as e of Pr e g n a n c y 

W o m e n i n cl u d e d i n t h e st u d y m ust b e p ost- m e n o p a us al ( d efi n e d as at l e ast 1 2 m o nt hs p ost 

c ess ati o n of m e ns es), s ur gi c all y st eril e or, f or w o m e n wit h c hil d b e ari n g p ot e nti al, usi n g a 

r eli a bl e m et h o d of c o ntr a c e pti o n f or at l e ast 6 w e e ks pri or t o st u d y e ntr y ( Visit # 1) a n d d uri n g 

t h e w h ol e st u d y p eri o d. W o m e n wit h c hil d b e ari n g p ot e nti al will f urt h er u n d er g o a pr e g n a n c y 

t est at all st u d y visits, a n d at t h e l ast visit t o t h e cli ni c i n c as e of pr e m at ur e dis c o nti n u ati o n. 

If a f e m al e p ati e nt b e c o m es pr e g n a nt d uri n g t h e tri al, aft er t h e tr e at m e nt wit h A L L O B ® , t h e 

p ati e nt m ust i m m e di at el y i nf or m t h e i n v esti g at or. T h es e p ati e nts will n ot b e e x cl u d e d a n d will 
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b e f oll o w e d- u p as f or es e e n b y t h e Cli ni c al St u d y Pr ot o c ol f or s af et y, cli ni c al a n d l a b or at or y 

p ar a m et ers b ut n ot f or r a di ol o gi c al e x a mi n ati o ns ( C h est X- R a y, C T -s c a n a n d X-r a y of t h e 

fr a ct ur e). 

A n y pr e g n a n c y will b e h a n dl e d as a n S A E r e g ar dl ess t h e r el ati o ns hi p b et w e e n t h e I M P a n d t h e 

e v e nt. A n y c o m pli c ati o n arisi n g d uri n g pr e g n a n c y will b e r e c or d e d as a n A E a n d will c o nstit ut e 

a S A E if it f ulfils a n y of t h e s p e cifi e d crit eri a f or a S A E. 

At t h e e n d of t h e pr e g n a n c y, w h et h er t h at is f ull-t er m or pr e m at ur e, i nf or m ati o n o n t h e st at us 

of t h e m ot h er a n d c hil d will b e f or w ar d e d t o St u d y S af et y Offi c er. 

If t h e o ut c o m e of pr e g n a n c y is: 

  El e cti v e a b orti o ns wit h o ut c o m pli c ati o ns, t h e y will b e r e c or d e d, d o c u m e nt e d a n d 

r e p ort e d t o t h e St u d y S af et y Offi c er a n d C R O, b ut t h e y s h o ul d n ot b e h a n dl e d as A Es; 

  A n y s p o nt a n e o us mi s c arri a g es or a b orti o ns f or m e di c al r e as o ns, or c o n g e nit al 

a b n or m aliti es or birt h d ef e cts, will b e r e c or d e d, d o c u m e nt e d, r e p ort e d, a n d h a n dl e d as 

S A Es a n d f ull d et ails will b e r e q u est e d. 

8. 4. 2  E m er g e n c y Pr o c e d ur es 

I n c as e of S A E or a n y ot h er s af et y e v e nt or m e di c al c o n c er n, t h e f oll o wi n g c o nt a ct will b e 

a v ail a bl e ( 2 4/ 7 c o v er) f or c o nti n u o us s u p p ort a n d assi st a n c e ( St u d y S af et y Offi c er): 

E m er g e n c y a n d S af et y E v e nts P h o n e N u m b er:  

T h e I n v esti g at or is r es p o nsi bl e f or e ns uri n g t h at pr o c e d ur es a n d e x p ertis e ar e a v ail a bl e t o c o p e 

wit h m e di c al e m er g e n ci e s d uri n g t h e st u d y. E a c h p ati e nt will r e c ei v e a P ati e nt St u d y C ar d wit h 

t h e n a m e a n d s ur n a m e a n d t h e P ati e nt I d e ntifi c ati o n N u m b er, Titl e a n d E u dr a C T N u m b er of 

t h e st u d y, t y p e of tr e at m e nt r e c ei v e d ( A d v a n c e d T h er a p y M e di ci n al Pr o d u ct ( c ell pr o d u ct), a n d 

N a m e of t h e S p o ns or. T his c ar d will als o r e c or d t h e n a m e, s ur n a m e, f ull a d dr ess, a n d p h o n e 

n u m b er of t h e I n v esti g at or, t h e a d dr ess a n d p h o n e n u m b er of t h e E m er g e n c y R o o m of t h e 

I n v esti g ati n g Sit e, a n d t h e E m er g e n c y a n d S af et y E v e nts P h o n e N u m b er ( 2 4/ 7 c o v er). T h e ai m 

of t hi s c ar d is t o i nf or m a n y p h ysi ci a n h a vi n g t o d e al wit h a p ati e nt i n a n e m er g e n c y sit u ati o n 
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t h at t h e p ati e nt is i n a cli ni c al tri al a n d t h at h e/s h e c a n c o nt a ct t h e tri al I n v esti g at or f or m or e 

r el e v a nt i nf or m ati o n. P ati e nts will b e i nstr u ct e d t o c arr y t hi s c ar d ar o u n d at a n y ti m e d uri n g t h e 

st u d y. 

F or a n y ot h er q u esti o ns or st u d y i nf or m ati o n, t h e f oll o wi n g c o nt a ct will b e a v ail a bl e ( offi c e 

h o urs 0 8: 0 0 t o 1 7: 0 0) f or c o nti n u o us s u p p ort a n d assi st a n c e: 

H otli n e - P h o n e N u m b er:  

H ot li n e - E- m ail:  

8. 5  L o n g- T e r m P h a r m a c o vi gil a n c e S yst e m  

Fi n all y, d uri n g t h e c o urs e of t h e tri al, t h e S p o ns or pl a ns t o d esi g n, d e v el o p, a n d s u b mit t o t h e 

r el e v a nt C As, a d et ail e d str at e g y f or l o n g-t er m p ati e nt f oll o w- u p, u n d er P h ar m a c o vi gil a n c e 

P l a n i n li n e wit h t h e I C H T o pi c E 2 E. 
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9  P R E M A T U R E R E M O V A L F R O M T H E S T U D Y 

9. 1  R e as o n s f o r E a rl y Dis c o nti n u ati o n 

N otifi c ati o n of p ati e nt st u d y dis c o nti n u ati o n ( a n d r e as o ns f or dis c o nti n u ati o n) will b e 

c o m m u ni c at e d t o t he S p o ns or b y t h e I n v esti g at or as s o o n as p ossi bl e. T h e I n v esti g at or will 

d o c u m e nt t h e cir c u mst a n c es f or pr e m at ur e dis c o nti n u ati o n i n t h e s u bj e ct's C as e R e p ort F or m 

as f oll o ws: 

  V i ol ati o n of eli gi bilit y crit eri a 

P ati e nts will b e wit h dr a w n if i n c orr e ctl y i n cl u d e d (i. e., n ot i n c o m pli a n c e wit h o n e or m or e 

eli gi bilit y crit eri a). T h e I n v esti g at or m a y c o nt a ct t h e m o nit or i n or d er t o dis c uss t h e p ot e nti al 

c o nti n u ati o n of wr o n gl y i n cl u d e d p ati e nts if j u d g e d t h at is i n t h e i nt er est of t h e p ati e nt t o 

c o nti n u e t h e st u d y. 

I n a n y c as e, a n d es p e ci all y if t h e p ati e nt is wit h dr a w n f or s af et y r e as o ns t h e e x pl a n ati o n f or t hi s 

dis c o nti n u ati o n d u e t o vi ol ati o n of eli gi bilit y crit eri a s h o ul d b e d o c u m e nt e d i n t h e p ati e nt 's 

C R F. 

  A d v ers e E v e nts / S eri o u s A d v ers e E v e nts 

A n y p ati e nts m a y b e wit h dr a w n fr o m t h e st u d y at t h e I n v esti g at or’s dis cr eti o n i n c as e of a s af et y 

c o n c er n. H o w e v er, p ati e nts c a n b e wit h dr a w n fr o m t h e st u d y f or A Es or S A Es (i n cl u di n g 

n ot a bl y cli ni c al a n d/ or l a b or at or y e v e nts) o nl y if t h e I n v esti g at or h as cl e arl y d et er mi n e d t h at 

t h e p ati e nt’s wit h dr a w al w o ul d r e d u c e t h e s af et y ris ks. I n t hi s c as e, t h e C R F A E F or m m ust b e 

c o m pl et e d, e x pl ai ni n g t h e r ati o n al e f or wit h dr a w al. I n a d diti o n, t h e I n v esti g at or s h o ul d e ns ur e 

t h at a d e q u at e m e di c al c ar e a n d m a n a g e m e nt will b e pr o vi d e d t o t h e p ati e nt. 

  Wit h dr a w n c o n s e nt 

P arti ci p ati o n i n t h e st u d y is stri ctl y v ol u nt ar y. A p ati e nt h as t h e ri g ht t o wit h dr a w fr o m t h e st u d y 

at a n y ti m e, a n d f or a n y r e as o n, wit h o ut pr ej u di c e t o f urt h er tr e at m e nt, c ar e, a n d p ati e nt-

p h ysi ci a n r el ati o ns hi p. U n d er t h es e cir c u mst a n c es, a n a d e q u at e st a n d ar d of c ar e will al w a ys b e 

a d o pt e d b y t h e I n v esti g at or. T h e r e as o n(s) f or wit h dr a wi n g c o ns e nt will als o b e r e vi e w e d wit h 
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t h e p ati e nt a n d d o c u m e nt e d i n s o ur c e d o c u m e nt ati o n a n d t h e C R F. P arti c ul arl y, t h e p ati e nt m ust 

b e c ar ef ull y q u esti o n e d f or t h e p ossi bl e o c c urr e n c e of a n y A E or S A E. 

  L a c k of c o m pli a n c e t o t h e pr ot o c ol 

T h e S p o ns or h as t h e ri g ht t o t er mi n at e t h e st u d y at a n y ti m e. 

  L ost t o f oll o w- u p  

I nt e nsi v e eff orts will b e m a d e t o r e- c o nt a ct p ati e nts w h o d o n ot r et ur n f or s c h e d ul e d visits i n 

or d er t o, at mi ni m u m, d et er mi n e h e alt h st at us a n d t h e p ot e nti al o c c urr e n c e of A E a n d/ or S A E. 

All eff orts t o r e- c o nt a ct will b e d o c u m e nt e d i n t h e s o ur c e d o c u m e nt ati o n a n d t h e C R F. 

  L a c k of effi c a c y 

E arl y dis c o nti n u ati o n f or l a c k of effi c a c y will n ot b e c o nsi d er e d as a n A E b ut as a tr e at m e nt 

f ail ur e. T h e r e as o n of t h e l a c k of effi c a c y will b e d o c u m e nt e d i n t h e C R F a n d s o ur c e d o c u m e nts.  

  Ot h er r e as o ns 

If n o a b o v e- m e nti o n e d r e as o ns ar e a p pli c a bl e i n c as e of e arl y dis c o nti n u ati o n, t h e ot h er 

r e as o n(s) will b e cl e arl y d o c u m e nt e d a n d e x pl ai n e d i n t h e C R F a n d s o ur c e d o c u m e nts. 

9. 2  P r o c e d u r e f o r E a rl y Di s c o nti n u ati o n 

I n c as e of e arl y dis c o nti n u ati o n a n d w h e n e v er p ossi bl e, I n v esti g at ors will as k p ati e nts t o 

p erf or m  E xit Visit  as t h e Pr e m at ur e Dis c o nti n u ati o n Visit. At t h e e n d of t h e E xit visit, 

t h e I n v esti g at or will d e cl ar e e arl y dis c o nti n u ati o n i n t h e C R F. If st u d y p arti ci p ati o n is 

t er mi n at e d d u e t o a n A E p ossi bl y r el at e d t o t h e st u d y m e di c ati o n or tri al-r el at e d pr o c e d ur es, t h e 

s u bj e ct will h o w e v er b e f oll o w e d b y a d diti o n al e x a mi n ati o ns a c c or di n g t o t h e m e di c al j u d g m e nt 

of t h e I n v esti g at or u ntil t h e A E is r es ol v e d or t h e I n v esti g at or d e e ms f urt h er o bs er v ati o ns or 

e x a mi n ati o ns t o b e n o l o n g er m e di c all y i n di c at e d. All c oll e ct e d d at a s h o ul d b e r e c or d e d i n t h e 

s o ur c e d o c u m e nts a n d C R F. 

9. 3  R e pl a c e m e nt of S u bj e ct s 

P ati e nts wit h dr a w n fr o m t h e st u d y will n ot b e r e pl a c e d. 
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9. 4  S u s p e n si o n of t h e T ri al 

O v er all, t h e st u d y or t h e st u d y tr e at m e nt c a n b e pr e m at ur el y i nt err u pt e d i n c ert ai n 

cir c u mst a n c es. T h e S p o n s or c a n st o p or i nt err u pt t h e st u d y f or t h e f oll o wi n g r e as o ns: 

- A L L O B ®  is i n eff e cti v e  

- A L L O B ®  is eff e cti v e 

- S af et y iss u es 

- F oll o wi n g a d e cisi o n of t h e C o m p et e nt A ut h oriti es or t h e Et hi cs C o m mitt e e. 
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1 0  S T A TI S TI C A L C O N SI D E R A TI O N S A N D M E T H O D S O F A N A L Y SI S 

A St atisti c al A n al ysis Pl a n ( S A P) d et aili n g st atisti c al m et h o ds will b e g e n er at e d, r e vi e w e d, 

a p pr o v e d, a n d si g n e d b y t h e bi ost ati sti ci a n, S p o ns or a n d Pri n ci p al I n v esti g at or s, pri or t o first 

d at a b as e l o c k, at t h e l at est. T his d o c u m e nt will b e t h e m ai n r ef er e n c e as f ar as st atisti c al 

a n al ys es ar e c o n c er n e d a n d t h er ef or e t h e d es cri pti o n pr o vi d e d i n t hi s Pr ot o c ol will n ot b e 

e x h a usti v e. 

1 0. 1  A n al ysis P o p ul ati o n s 

T w o a n al ysis s ets will b e d efi n e d: 

- T h e  s af et y p o p ul ati o n t h at will i n cl u d e all tr e at e d p ati e nts. ( Tr e at e d p ati e nts will b e 

d efi n e d as p ati e nts i m pl a nt e d wit h A L L O B ® ). As t h e st u d y is n ot r a n d o mi z e d a n d o nl y 

o n e st u d y gr o u p will b e st u di e d, t h e s af et y s et will b e us e d als o t o a n al ys e t h e w h ol e 

effi c a c y d at a. 

- T h e P er- Pr ot o c ol ( P P) effi c a c y p o p ul ati o n will i n cl u d e all p ati e nts of t h e s af et y 

p o p ul ati o n wit h o ut a n y m aj or pr ot o c ol d e vi ati o n. 

T h e d efi niti o n of t h e p o p ul ati o ns will b e fi n ali s e d pri or t o d at a b as e l o c k. T h e s af et y p o p ul ati o n 

will b e c o nsi d er e d as t h e pri m ar y c o h ort f or t h e a n al ysis of s af et y, effi c a c y, d e m o gr a p hi cs, a n d 

b a s eli n e c h ar a ct eristi cs. Effi c a c y v ari a bl es will b e a n al ys e d usi n g t h e s af et y p o p ul ati o n. 

P ri m ar y crit eri a a n d c orr es p o n di n g v ari a bl es will b e a n al ys e d i n t h e P P p o p ul ati o n.  

T h e  p ati e nts s cr e e n e d will b e d es cri b e d i n t h e s u m m ar y t a bl e pr es e nti n g t h e dis p ositi o n of 

p ati e nts. 

1 0. 2  E ffi c a c y E n d p oi nts 

T h e effi c a c y of A L L O B ®  will b e e v al u at e d at M o nt h 6. T h e s u c c ess of t h e st u d y will b e b as e d 

o n t h e p er c e nt a g e of tr e at e d p ati e nts ( A L L O B ® ) n ot f aili n g u n d er tr e at m e nt.  

A p ati e nt will b e c o nsi d er e d as f ail e d u n d er tr e at m e nt if, at M o nt h 6: 

- H e/s h e h a d a r es c u e s ur g er y  
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Or  

- T h e Gl o b al Dis e as e E v al u ati o n s c or e ( V A S) as p er c ei v e d b y t h e p ati e nt h a s n ot i m pr o v e d 

b y at l e ast 2 5 % a n d t h e TU S  as ass ess e d b y C T s c a n h as n ot i n cr e as e d b y at l e ast t w o p oi nts 

( v ers us b as eli n e). 

A n i nt eri m r e p ort will b e est a blis h e d b as e d o n t h e effi c a c y a n d s af et y r es ult s fr o m t h e first 1 6 

ass ess a bl e p ati e nt s at 6 m o nt hs of f oll o w- u p. T h e i nt eri m r e p ort will als o i n cl u d e t h e s af et y a n d 

e ffi c a c y d at a of t h e s u p pl e m e nt ar y p ati e nts e nr oll e d aft er t h e first 1 6 tr e at e d p ati e nts. 
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1 0. 4  S af et y 

S af et y will b e ass ess e d u si n g t h e f oll o wi n g v ari a bl es: 

- A Es  

- S A Es  

- Vit al si g ns: h e art r at e a n d bl o o d pr ess ur e 

- P h ysi c al e x a mi n ati o n 

- L a b or at or y a n al ys es ( h a e m at ol o g y a n d bi o c h e mi str y) 

1 0. 5  S t atisti c al A n al ysi s 

1 0. 5. 1  G e n er alit y 

1 0. 5. 1. 1  D es cri pti v e st atisti cs 

C o nti n u o us v ari a bl es will b e d es cri b e d usi n g t h e n u m b er of o bs er v e d v al u es, m e a n, st a n d ar d 

d e vi ati o n ( S D), m e di a n, first q u artil e, t hir d q u artil e, mi ni m u m a n d m a xi m u m v al u es, a n d 

n u m b er of missi n g d at a. 

C at e g ori c al d at a will b e pr es e nt e d usi n g c o u nts ( n u m b er a n d n u m b er of n o n- mi ssi n g d at a) a n d 

p er c e nt a g es ( %). T h e n u m b er of mi ssi n g d at a will als o b e pr es e nt e d. T h e p er c e nt a g es will b e 

c al c ul at e d t a ki n g i nt o a c c o u nt t h e n o n- mi ssi n g d at a. 

N o a dj ust m e nt o n c e ntr es is pl a n n e d. 

1 0. 5. 1. 2  T y p e 1 err or r at e, si g nifi c a n c e t ests 

I n t hi s st u d y, t w o si d e d t e sts will b e p erf or m e d at a 5 % l e v el of si g nifi c a n c e e x c e pt f or effi c a c y 

a n al ys es.  

A c c or di n g t o t h e S c h o e nf el d a p pr o a c h ( S c h o e nf el d et al.,  1 9 8 0), f or t h e effi c a c y a n al ysis, t h e 

t y p e I err or r at e will b e i n cr e as e d fr o m t h e us u al 5 % t o t h e 1 0 % r at e. I n d e e d, i n t hi s pil ot si n gl e 

a r m “ pr o of of c o n c e pt ” st u d y, it is a p pr o pri at e t o m ai nt ai n t h e p o w er a n d i n cr e as e t h e t y p e I 

err or r at e. T his i n cr e as es t h e ris k of err o n e o usl y c o n cl u di n g t h at t h e tr e at m e nt is w ort h y of 

f urt h er i n v esti g ati o n, b ut d o es n ot i n cr e as e t h e ris k of mi ssi n g a n effic a ci o us tr e at m e nt. S o i n 
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t hi s p h as e II st u d y, si n c e t h e tri al will b e f oll o w e d b y f urt h er t esti n gs, a t y p e II err or m a y b e 

m or e s eri o us t h a n a t y p e I err or. 

1 0. 5. 1. 3  P ati e nt  dis p ositi o ns  

All s cr e e n e d a n d eli gi bl e p ati e nt s will b e a c c o u nt e d f or. All p ost-i n cl usi o n dis c o nti n u ati o ns will 

b e s u m m aris e d a n d r e as o n f or dis c o nti n u ati o n. T h e n u m b er of p ati e nt s s cr e e n e d a n d n ot eli gi bl e 

will b e pr es e nt e d wit h t h e m ai n r e as o n f or t h eir n o n- eli gi bilit y. 

P ati e nt dis p ositi o n will b e b as e d o n t h e p ati e nt s s cr e e n e d a n d t a b ul at e d f or t h e f oll o wi n g 

c at e g ori es: 

- T o t al n u m b er of p ati e nts e nr oll e d 

- T ot al n u m b er of p ati e nts eli gi bl e 

- N u m b er ( p er c e nt a g e) of p ati e nts c o m pl eti n g t h e st u d y 

- N u m b er ( p er c e nt a g e) of p ati e nts pr e m at ur el y dis c o nti n ui n g fr o m st u d y 

- Pri m ar y r e as o n f or pr e m at ur e dis c o nti n u ati o n 

- N u m b er of p ati e nts i n t h e s af et y p o p ul ati o n 

- N u m b er of p ati e nts i n t h e P P  p o p ul ati o n 

F or e a c h p o p ul ati o n, r e as o ns f or e x cl usi o n fr o m t h e p o p ul ati o n will b e c ar ef ull y d es cri b e d.  

1 0. 5. 2  D e m o gr a p hi cs a n d p ati e nts c h ar a ct eristi cs 

1 0. 5. 2. 1  D e m o gr a p hi cs a n d ot h er c h ar a ct eristi cs  

D es cri pti v e st ati sti cs of d e m o gr a p hi cs, a n d ot h er b as eli n e c h ar a ct eristi cs as w ell as m e di c al 

hist or y will b e pr es e nt e d f or all eli gi bl e p ati e nts.  

1 0. 5. 2. 2  Vir al s er ol o g y  

Vir al s er ol o g y r e c or d e d at s cr e e ni n g visit will b e t a b ul at e d. 

1 0. 5. 2. 3  Fr a ct ur e c h ar a ct eristi cs  

D es cri pti v e a n al ysis will b e c o n d u ct e d o n t h e S af et y a n d t h e P er- Pr ot o c ol p o p ul ati o n.  
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T h e ti m e fr o m fr a ct ur e t o s cr e e ni n g, t h e ti m e fr o m d el a y e d- u ni o n di a g n osis t o s cr e e ni n g, 

fr a ct ur e d b o n e, fr a ct ur e si d e, fr a ct ur e l e v el, w h et h er t h e fr a ct ur e at o ns et w as o p e n, t y p e of 

fr a ct ur e, c a us e of fr a ct ur e, w h et h er a n y t e n d o n or n er v e w as d a m a g e d at t h e fr a ct ur e sit e a n d 

m e as ur e of fr a ct ur e i nt erli n e will b e s u m m ari z e d.  

Ti m e fr o m ost e os y nt h esi s t o s cr e e ni n g, t y p e of o st e os y nt h esis, ti m e fr o m l ast ost e os y nt h esis 

r e visi o n t o s cr e e ni n g, a n d t y p e of ost e os y nt h esis r e visi o n will als o b e pr es e nt e d.  

L o c ati o n of n ei g h b o uri n g b o n e fr a ct ur e(s), t y p e of ost e os y nt h esis o n t h e n ei g h b o uri n g b o n e, 

w h et h er n ei g h b o uri n g fr a ct ur e h e al e d a n d w h et h er a d el a y e d/ n o n- u ni o n fr a ct ur e is o n t h e 

n ei g h b o uri n g b o n e will b e t a b ul at e d.  

1 0. 5. 2. 4  M e di c al hist or y  

M e di c al hist or y will b e s u m m aris e d s af et y p o p ul ati o n, a n d fr e q u e n c y of p at h ol o gi es will b e 

s u m m aris e d usi n g d es cri pti v e st atisti cs. Fr e q u e n ci es will b e gi v e n b y s yst e m or g a n a n d 

pr ef err e d t er m a c c or di n g t o t h e M e d D R A Di cti o n ar y (l ast a v ail a bl e v ersi o n). 

1 0. 5. 2. 5  Pr e vi o us a n d c o n c o mit a nt m e di c ati o ns  

Pr e vi o us a n d c o n c o mit a nt m e di c ati o ns will b e s u m m aris e d f or t h e s af et y p o p ul ati o n.  

F r e q u e n c y of m e di c ati o n will b e s u m m aris e d usi n g d es cri pti v e st atisti cs: 

- fr e q u e n c y of p ati e nts wit h at l e ast o n e pr e vi o us m e di c ati o n  

- fr e q u e n c y of p ati e nts wit h at l e ast o n e c o n c o mit a nt m e di c ati o n  

Fr e q u e n c y will b e gi v e n b y A T C t er m a c c or di n g t o t h e W H O Dr u g Di cti o n ar y ( W H O D D) (l ast 

a v ail a bl e v ersi o n) us e d f or dr u gs c o di n g. E a c h fr e q u e n c y t a bl e will b e s ort e d b y d es c e n di n g 

fr e q u e n c y of A T C t er m a n d t h e n wit hi n e a c h A T C b y d es c e n di n g fr e q u e n c y of W H O Dr u g 

n a m e ( all tr e at m e nt gr o u ps).  

1 0. 5. 3  Pr ot o c ol d e vi ati o ns 

All t h e pr ot o c ol d e vi ati o ns will b e i d e ntifi e d a n d a ct e d as m aj or or mi n or d e vi ati o ns d uri n g a 

d at a r e vi e w m e eti n g o c c urri n g cl os e t o t h e d at a b a s e l o c k.  

T h e pr ot o c ol d e vi ati o ns will b e as f oll o ws: 

- N o i m pl a nt ati o n wit h A L L O B ®  
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- Vi ol ati o n of i n cl usi o n/ e x cl usi o n crit eri a 

- At l e ast o n e p ost-i n cl usi o n pr ot o c ol vi ol ati o n ( e. g., t a ki n g of a f or bi d d e n tr e at m e nt, n o 

e v al u ati o n of m aj or effi c a c y p ar a m et ers) 

- At l e ast o n e d e vi ati o n wit h r es p e ct t o t h e st u d y pr o c e d ur e 

Fr e q u e n c y a n d p er c e nt a g es of p ati e nts wit h pr ot o c ol d e vi ati o ns will b e t a b ul at e d. 

P ati e nts pr es e nti n g m aj or d e vi ati o n will b e e x cl u d e d fr o m t h e P P p o p ul ati o n. 

1 0. 5. 4  I m pl a nt ati o n pr o c e d ur e 

T h e w h ol e pr o c e d ur es us e d f or A L L O B ® i m pl a nt ati o n will b e s u m m ari z e d d es cri pti v el y o n t h e 

all e nr oll e d p ati e nts.  

T h es e pr o c e d ur es c o n c er n:  

- If t h e p ati e nt w as a bl e t o u n d er g o t h e i m pl a nt ati o n pr o c e d ur e;  

- If t h e p ati e nt h a d a n y c h a n g es i n h e alt h o c c urr e d si n c e t h e l ast vi sit b ef or e i m pl a nt ati o n;  

- If t h e I M P w as r el e as e d b y t h e s p o ns or, t h e p h ar m a cist or t h e i n v esti g at or;  

- If t h e i m pl a nt ati o n w as p erf or m e d; 

- t h e d ur ati o n of i m pl a nt ati o n o p er ati o n; 

- I n c as e of a n o n-i m pl a nt ati o n, t h e r e as o ns ; 

- T h e pr es cri b e d d os e,  

- T h e a d mi nist er e d d os e a n d t h e r e as o n if t h e pr es cri b e d d os e w as n ot t ot all y a d mi nist er e d;  

- If fl u or os c o p y i m a g es w er e t a k e n;  

- If t h e I M P i m pl a nt ati o n w as p erf or m e d b y t h e us e of 2 diff er e nt s ur gi c al a p pr o a c h es a n d if 

y e s, t h e d es cri pti o n of t h e 2 a p pr o a c h es;  

- If o p er ati v e bl o o d l oss wit h t h e d es cri pti o n of t h e a m o u nt; 

- T y p e of a n a est h esi a;  

- A n y r el e v a nt p eri- pr o c e d ur al e v e nts.  
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D uri n g t h e 2 4 h o urs p o st- a d mi nistr ati o n f oll o w- u p, n u m b er of p ati e nts h a vi n g e x p eri e n c e d 

A E/ S A E or h a vi n g d o n e a n y c h a n g es i n t h e c o n c o mit a nt m e di c ati o ns will b e d es cri b e d.  

1 0. 5. 5  E xt e nt of e x p os ur e 

E xt e nt of e x p os ur e will b e s u m m ari s e d b y d es cri pti v e st atisti cs f or t h e d ur ati o n of tr e at m e nt, 

c al c ul at e d i n d a ys as f oll o ws: 

D ur ati o n of tr e at m e nt = ( D at e of l ast visit or d at e of r es c u e s ur g er y – D at e of A L L O B   

i m pl a ntati o n) 

T h e e xt e nt of e x p os ur e s u m m ar y will b e pr es e nt e d f or t h e s af et y a n d P P p o p ul ati o ns. 

1 0. 5. 6  Effi c a c y a n al ysis 

1 0. 5. 6. 1  Pri m ar y effi c a c y crit eri a 

T h e pri m ar y effi c a c y crit eri a will b e a n al ys e d i n t h e s af et y p o p ul ati o n a n d i n t h e P P p o p ul ati o n, 

t h e s af et y p o p ul ati o n c orr es p o n di n g t o t h e m ai n effi c a c y p o p ul ati o n. 

P er c e nt a g e of r es p o n d er p ati e nts will b e c al c ul at e d as t h e p er c e nt a g e of p ati e nts w h o will n ot 

b e c o nsi d er e d as f ail e d u n d er tr e at m e nt at M o nt h 6.   

A p a ti e nt will b e c o nsi d er e d as f ail e d u n d er a tr e at m e nt if, at M o nt h 6: 

- H e/s h e h a d a r es c u e s ur g er y  

Or   

- T h e Gl o b al Dis e as e E v al u ati o n s c or e ( V A S) as p er c ei v e d b y t h e p ati e nt h a s n ot i m pr o v e d 

b y at l e ast 2 5 % a n d  t h e T U S as ass ess e d b y C T s c a n h as n ot i n cr e as e d b y at l e ast t w o p oi nts 

( v ers us b as eli n e). 
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1 0. 5. 7  S af et y a n al ysis 

S af et y will b e a n al ys e d i n t h e s af et y p o p ul ati o n, wit h all c e ntr es p o ol e d. T h e st atisti c al a n al ysis 

will b e m ai nl y d es cri pti v e. F or q u alit ati v e v ari a bl es, 9 5 % CI of p er c e nt a g e s will b e c o m p ut e d , 

a n d f or q u a ntit ati v e v ari a bl es, 9 5 % CI of m e a ns will b e c o m p ut e d. 
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1 0. 5. 7. 1  A Es a n d S A Es 

A Es a n d S A Es will b e c o d e d usi n g t h e M e di c al Di cti o n ar y f or R e g ul at or y A cti viti es 

( M e d D R A). F or e a c h A E r e p ort e d, t h e n u m b er a n d p er c e nt a g e of p ati e nts will b e t a b ul at e d 

b as e d o n s yst e m or g a n cl ass a n d pr ef err e d t er m. Si mil ar t a b ul ati o ns will b e p erf or m e d b y 

s ev erit y, r el ati o ns hi p t o t h e st u d y pr o d u ct/ pr o c e d ur e, a cti o n t a k e n a n d o ut c o m e. T h e n u m b er 

a n d p er c e nt a g e of p ati e nts w h o e x p eri e n c e d a n A E as d efi n e d i n t h e pr e- d efi n e d s u bs ets of 

e v e nts will als o b e t a b ul at e d. 

T h e fr e q u e n c y of A Es a n d S A Es will b e esti m at e d b y usi n g t h e 9 5 % CI. 

A n a n al ysis of f oll o wi n g p ar a m et ers will als o b e p erf or m e d: 

- Tr e at m e nt- e m er g e nt ( S) A E ( o c c urri n g or w ors e ni n g aft er A L L O B ® i m pl a nt ati o n) 

- ( S) A E l e a di n g t o pr e m at ur e wit h dr a w al 

1 0. 5. 7. 2  Ot h er s af et y v ari a bl es 

F or bl o o d pr ess ur e, st a n d ar d s u m m ar y st atisti cs will b e pr o vi d e d at b as eli n e a n d e a c h f oll o w-

u p visit, i n cl u di n g m e a n v al u es a n d m e a n c h a n g es fr o m b as eli n e. H e art r at e m e as ur e m e nts will 

b e s u m m aris e d f or t h e m e a n v al u es a n d t h e m e a n c h a n g es fr o m b as eli n e at e a c h f oll o w- u p visit 

usi n g st a n d ar d s u m m ar y st atisti cs. S hift t a bl es [l o w ( < 5 0 b p m), n or m al ( b et w e e n 5 0 b p m a n d 

1 2 0 b p m), a n d hi g h ( > 1 2 0 b p m)] s h o wi n g e a c h i n di vi d u al p ati e nt's b as eli n e v al u e a n d f oll o w-

u p vis it s will b e p erf or m e d. 

 

 

 

St a n d ar d s u m m ar y st ati sti cs of l a b or at or y v al u es a n d s hift t a bl es pr es e nti n g i n ci d e n c e of 

l a b or at or y a b n or m aliti es will als o b e pr o vi d e d. T h e fr e q u e n c y of n or m al / a b n or m al 

e x a mi n ati o n will b e t a b ul at e d f or e a c h ti m e p oi nt. 

D et ail e d st ati sti c al m et h o d ol o g y f or t h e s af et y a n al ys es will b e pr o vi d e d i n t h e S A P. 



C O N FI D E N TI A L 

 

A L L O B -D U 1  - Cli ni c al St u d y P r ot o c ol  

A L L O B -D U 1 _ C S P  V 0 5  A ut h or: G H E  F e br u ar y 0 2, 2 0 1 7  P g. 1 0 2 /1 3 6  

 

 

1 0. 5. 8  I nt eri m d at a a n al ysis 

1 0. 5. 8. 1  Effi c a c y Ass ess m e nt 

A t M o nt h 6, t h e effi c a c y ass ess m e nt will b e b as e d o n: 

- T h e p ati e nt h a d a r es c u e s ur g er y  

Or  

- T h e Gl o b al Dis e as e E v al u ati o n s c or e ( V A S) as p er c ei v e d b y t h e p ati e nt h a s n ot i m pr o v e d 

b y at l e ast 2 5 % a n d t h e T U S as ass ess e d b y C T s c a n h as n ot i n cr e as e d b y at l e ast 2 p oi nt s 

( v ers us b as eli n e). 

F or r es c u e s ur g er y, b as e d o n t h e effi c a c y of t h e tr e at m e nt, I n v esti g at ors will h a v e t h e 

o p p ort u nit y t o s wit c h t o r es c u e s ur g er y fr o m M o nt h 3 if t h e p ati e nt h as n ot i m pr o v e d b y at l e ast 

1 5 % his/ h er gl o b al dis e as e e v al u ati o n s c or e ( V A S) as p er c ei v e d b y t h e p ati e nt a n d his/ h er 

m R U S or T U S, as a v ail a bl e, h as n ot i m pr o v e d b y 1 p oi nt. 

T h e  l e v els of i m pr o v e m e nts h a v e b e e n c al c ul at e d as b as e d o n ot h er si mil ar i m p air e d fr a ct ur e 

h e ali n g tri als ( e. g., P R E O B ® o n n o n- u ni o n fr a ct ur e) a n d t a k e i nt o a c c o u nt st a n d ar d d e vi ati o n 

a n d p ati e nt v ari a bilit y.  

1 0. 5. 8. 2  Pr es e nt ati o n of t h e 2-st a g e d esi g n 

T h e m ai n o bj e cti v e of t hi s p h as e I/II- a n o n- c o m p ar ati v e s e q u e nti al d esi g n is t o ass ess t h e 

i nter est pr es e nt e d b y t hi s n e w tr e at m e nt wit h o ut p erf or mi n g a c o m p ar ati v e st u d y t h at all o ws 

i d e ntif yi n g o nl y s m all diff er e n c es of effi c a c y b et w e e n t h e n e w tr e at m e nt a n d a c o ntr ol, w h at 

r e q uir es a r el ati v el y hi g h n u m b er of s u bj e cts. T h e pri n ci pl e of a s e q u e nti al d esi g n is t o p erf or m 

t h e st u d y i n t w o or m or e st a g es i n or d er t o mi ni mi z e t h e n u m b er of p ati e nts e x p os e d t o a n 

i n eff e cti v e tr e at m e nt t o c o n cl u d e i n a m or e pr e m at ur e w a y. 

T h e  m ost a p pr o pri at e s e q u e nti al m et h o d f or t hi s st u d y is t h e 2 –st a g e Fl e mi n g pl a n. I n t hi s 

d e si g n, t h e effi c a c y crit eri o n is a bi n ar y crit eri a of “s u c c ess/f ail ur e ” t y p e, wit h p 0 as t h e s u p eri or 

li mit of i n eff e cti v e n ess ( m a xi m u m v al u e b el o w w hi c h t h e n e w tr e at m e nt is c o nsi d er e d as b ei n g 

i n eff e cti v e) a n d p 1 as t h e i nf eri or li mit of effi c a c y ( mi ni m u m v al u e a b o v e w hi c h t h e n e w 

tr e at m e nt is c o nsi d er e d as b ei n g eff e cti v e). T h e n ull a n d alt er n ati v e t est h y p ot h es es ar e t h e 

f oll o wi n g: 
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  H 0 : p  p 0 

  H 1 : p ≥ p 1  

Usi n g α = t h e t y p e I err or a n d β = t h e t y p e II err or 

T h e t est e d h y p ot h es es ar e as f oll o ws: 

  H 0  : a s u c c ess r at e   3 0 % is u ni nt er esti n g ( p 0 = 0. 3 0) 

  H 1 : a s u cc ess r at e of at l e ast 7 0 % is e x p e ct e d ( p 1 = 0. 7 0) 

Usi n g  α = 0. 0 5 a n d β = 0. 2 0 

I n t h e c as e of a t w o-st a g es Fl e mi n g pl a ns, t h e st u d y c a n b e st o p p e d f or i n eff e cti v e n ess (if t h e 

n u m b er of s u c c ess es is l o w er t h a n a c o m p ut e d li mit) or f or effi c a c y (if t h e n u m b er of s u c c ess es 

is ≥ a c o m p ut e d li mit). 

1 0. 5. 8. 3  R es ult s of t h e c o m p uti n g 

A c c or di n g t o t h e 2 st a g e s Fl e mi n g m et h o d, 2 0 tr e at e d p a ti e nts ar e r e q uir e d (t y p e I err or r at e α 

of 5 % a n d a st atisti c al p o w er of 8 0 %) . T a ki n g i nt o a c c o u nt t h at p ati e nts ar e e nr oll e d b y c o h ort 

of 4 a n d c o nsi d eri n g t h e p ot e nti al h et er o g e n eit y of t h e p o p ul ati o n, 3 2 p ati e nts i n t ot al will b e 

e nr oll e d a n d tr e at e d i n t h e st u d y.  

St e p  
N b. of 

p ati e nts/ st e p 
C u m ul at e d N b. 

of p ati e nt s  
T r e at m e nt i n eff e cti v e  

if   <  0. 3 0  
T r e at m e nt eff e cti v e  if 

  >  0. 7 0  

1  1 6  ( ass ess a bl e) - N u m b er of s u c c ess es ≤  4  
N u m b er of s u c c ess es 

≥ 1 2  

2  
U p t o 1 6 

( as s es s a bl e) 
3 2  n. a.  n. a.  

F or t h e first 1 6 ass ess a bl e p ati e nts, a n i nt eri m a n al ysis will b e p erf or m e d at t h e e n d of t h e 6 

m o nt hs f oll o w- u p ( Visit # 6). 

T h e  st u d y will b e pr e m at ur el y st o p p e d f or: 

- S af et y c o n c er ns  
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- I n eff e cti v e n ess, if l ess t h a n 4 s u c c ess es ar e o bs er v e d 

- Effi c a c y, if 1 2 or m or e s u c c ess es ar e o bs er v e d 

Ot h e r wis e, a d diti o n al p ati e nts will b e tr e at e d i n or d er t o r e a c h a t ot al of 3 2 p ati e nts. 

1 0. 5. 9  P ost-tr e at m e nt d at a a n al ysis 

T h e fi n al C S R i n cl u di n g ass ess m e nt of b ot h effi c a c y a n d s af et y e n d p oi nt s, will b e est a blis h e d 

at 6 m o nt hs. 

 

 

 

 

1 0. 6  R a n d o mis ati o n 

T h er e is n o r a n d o mi s ati o n i n t h e st u d y. 

1 0. 7  S a m pl e si z e esti m ati o n  

Usi n g t h e 2 st a g es Fl e mi n g m et h o d, a m a xi m u m of 3 2 tr e at e d p ati e nts ar e r e q uir e d. Ass u mi n g 

a  r at e of 1 0 % of n o n- ass ess a bl e p ati e nts, a t ot al of 3 5 p ati e nts will h a v e t o b e e nr oll e d. 

1 0. 8  H a n dli n g of missi n g v al u es 

F or all effi c a c y crit eri a,  t h e i m p ut ati o n a p pr o a c h will i n c or p or at e t h e p att er n of mi ssi n g v al u es 

as f oll o ws: 

- Mis si n g  d at a d u e t o tr e at m e nt-r el at e d A E l e a di n g t o st u d y wit h dr a w al will b e r e pl a c e d b y 

t h e W orst O bs er v ati o n C arri e d F or w ar d ( W O C F) m et h o d fr o m s c h e d ul e d or u ns c h e d ul e d 

v isits: f or e a c h p ati e nt dr o p pi n g o ut d u e t o tr e at m e nt r el at e d A E, his/ h er w orst o bs er v ati o n 

will b e us e d t o r e pl a c e hi s/ h er mi ssi n g v al u es.  
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- Mis si n g d at a d u e t o a n y r e as o n ot h er t h a n tr e at m e nt-r el at e d A E l e a di n g t o st u d y wit h dr a w al 

will b e i m p ut e d usi n g l a st o bs er v ati o n c arri e d f or w ar d ( L O C F) fr o m pr e vi o us visit 

(s c h e d ul e d or u ns c h e d ul e d visit).  

- Mis si n g v al u es i n- b et w e e n t w o m e as ur e d v al u es will b e e xtr a p ol at e d usi n g li n e ar mi x e d 

m o d els . 

1 0. 9  S af et y F oll o w- u p  

F or t h e first 1 6 p ati e nts, p ati e nts will b e tr e at e d i n t h e st u d y b y s u b- gr o u p ( bl o c k) of 4. B ef or e 

st arti n g t h e tr e at m e nt of a n e w bl o c k of 4 p ati e nts, a s af et y r e vi e w at t h e e n d of t h e Visit # 3 f or 

t h e first bl o c k ( 4 8 h o urs of h os pit ali z ati o n a n d first f oll o w- u p visit at 2 w e e ks aft er i m pl a nt ati o n ) 

a n d at t h e e n d of Visit # 2 ( 4 8 h o urs h os pit alis ati o n or o n-sit e visit) f or t h e ot h er bl o c ks will b e 

c o n d u c t e d. If fr o m t hi s r e vi e w, 3 or m or e p ati e nts h a v e n ot e x p eri e n c e d S A E p ot e nti all y r el at e d 

t o t h e I M P, i n cl u di n g s e v er e A E S C, a n d r es ulti n g i n d e at h, lif e-t hr e at e ni n g, r es ulti n g i n 

p ersist e nt or si g nifi c a nt dis a bilit y/i n c a p a cit y, r e q uiri n g i nt er v e nti o n t o pr e v e nt p er m a n e nt 

i m p air m e nt or d a m a g e, t h e n e xt bl o c k of 4 p ati e nts will b e all o w e d f or tr e at m e nt ( Visit # 2).   

T h e  m e m b ers of t h e S M C will p erf or m t his s af et y m o nit ori n g a n al ysis. 

Af t er i n cl usi o n of t h e first 1 6 ass ess a bl e p ati e nts a n d b as e d o n 6- m o nt h tr e at m e nt f oll o w- u p, a 

s af et y a n d effi c a c y i nt eri m a n al ysis will b e pl a n n e d.  

1 0. 1 0  I nt e ri m A n al ysis 

F or t h e i nt eri m a n al ysis, a D S M B  will b e est a blis h e d b y t h e S p o ns or. T h e D SM B  will ass ess 

t h e s af et y d at a a n d t h e effi c a c y e n d p oi nt s w h e n 6- m o nt h p ost tr e at m e nt r es ult s f or t h e first 1 6 

a ss ess a bl e p ati e nts ar e a v ail a bl e. T h e b o ar d will als o ass ess t h e a v ail a bl e s af et y a n d effi c a c y 

d at a of s u p pl e m e nt ar y e nr oll e d p ati e nts.  

T h e D S M B  m a y d e ci d e i n a c c or d a n c e wit h t h e S p o ns or t o d e cr e as e t h e s a m pl e si z e, t o m o dif y 

t h e d esi g n of t h e st u d y, t o c o nti n u e or t o st o p t h e cli ni c al tri al.  
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1 1  S T U D Y M A N A G E M E N T 

1 1. 1  M o nit o ri n g 

B ef or e st u d y i niti ati o n, t h e C R A will visit t h e I n v esti g ati n g Sit es t o e v al u at e t h e f e asi bilit y of 

p arti ci p ati n g t o t h e st u d y ( e. g., p ati e nt r e cr uit m e nt, st aff a v ail a bilit y, f a ciliti es, e q ui p m e nt). 

D uri n g t h e St u d y I niti ati o n Visit, t h e C R A will i niti at e t h e Pri n ci p al I n v e sti g at or a n d t h e sit e 

st aff i n or d er t o tr ai n t h e PI a n d t h e sit e st aff o n t h e St u d y Pr ot o c ol a n d tri al-r el at e d pr o c e d ur es, 

a n d v erif y g o o d u n d erst a n di n g of G C P ( e. g., I n v esti g at or's r es p o nsi biliti es) a n d a n y ot h er 

a p pli c a bl e C o m m u nit y a n d n ati o n al l e g al a n d r e g ul at or y r e q uir e m e nts, n ot a bl y as r e g ar ds 

st a n d ar ds of q u alit y a n d s af et y f or t h e pr o c ur e m e nt (i n cl u di n g p ati e nt s el e cti o n a n d i n cl usi o n), 

t esti n g, distri b uti o n, a d mi nistr ati o n, a n d tr a c e a bilit y of h u m a n tiss u es a n d c ells, as w ell as 

n otifi c ati o n a n d r e p orti n g of a n y S A E a n d/ or S eri o us A d v ers e S af et y/ Q u alit y E v e nts. 

V er y s h ortl y aft er t h e first p ati e nt i n cl usi o n, a n o n- sit e m o nit ori n g visit will t a k e pl a c e i n or d er 

t o v erif y t h e a d h er e n c e t o t h e pr ot o c ol a n d st u d y pr o c e d ur es, a n d t h us a v oi di n g a n y 

mi s c o m pli a n c e i n t h e f ut ur e i n cl usi o ns, if a p pli c a bl e. 

D uri n g t h e c o urs e of t h e st u d y, o n-sit e m o nit ori n g visits a n d r e g ul ar c o nt a cts wit h t h e 

I n v esti g ati n g Sit es will b e c o n d u ct e d b y a m o nit or or t h e S p o ns or i n or d er t o pr o vi d e d et ail e d 

i nf or m ati o n a n d s u p p ort t h e I n v esti g at or(s), a n d t o ass ess t h at t h e st u d y is p erf or m e d i n 

c o m pli a n c e a n d a c c or d a n c e t o t h e St u d y Pr ot o c ol, I C H- G C P, a n d all a p pli c a bl e C o m m u nit y 

a n d n ati o n al r e g ul at or y r e q uir e m e nts. 

F or i nst a n c e, t h e f oll o wi n g as p e cts will b e cl os el y v erifi e d: 

  Pr o c ur e m e nt of si g n e d a n d d at e d I nf or m e d C o ns e nt 

  P ati e nt ri g hts, i n cl u di n g as r e g ar ds pr ot e cti o n of pri v a c y a n d c o nfi d e nti alit y of p ers o n al 

d at a a n d m e di c al r e c or ds, w elf ar e, a n d s af et y 

  P ati e nt r e cr uit m e nt, eli gi bilit y, s el e cti o n, a n d i n cl usi o n 

  St u d y pr o c e d ur es, i n cl u di n g l a b or at or y a n d uri n e t ests, tri al-r el at e d pr o c e d ur es a n d 

i m a gi n g pr o c e d ur es  

  I M P r e c ei pt, v erifi c ati o n, a n d fi n al d eli v er y b y t h e P h ar m a cist 
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  I M P r e c ei pt a n d v erifi c ati o n b y t h e I n v esti g at or 

  IM P a c c o u nt a bilit y a n d tr a c e a bilit y 

  S A E S eri o us A d v ers e S af et y/ Q u alit y E v e nts n otifi c ati o n a n d r e p orti n g 

  E m e r g e n c y a n d pr e g n a n c y pr o c e d ur es 

  D a t a g e n er ati o n a n d c oll e cti o n pr o c ess es 

  A c c ur a c y of d at a c oll e ct e d a n d r e c or d e d i n t h e C R F 

  F a ciliti es a n d I n v esti g ati n g Sit e st aff 

  In v esti g at or’s Tri al M ast er Fil e ( a n d ot h er o n-sit e s o ur c e d o c u m e nt ati o n) 

A n y d et e ct e d n o n- c o m pli a n c e wit h t h e St u d y Pr ot o c ol, G C P, or a n y ot h er a p pli c a bl e 

C o m m u nit y a n d n ati o n al l e g al a n d r e g ul at or y r e q uir e m e nts will b e f ull y d o c u m e nt e d b y t h e 

m o nit or wit h t h e e x pl a n ati o n pr o vi d e d b y t h e I n v e sti g at or o n a d e vi ati o n l o g. 

D uri n g t h e m o nit ori n g visits, t h e I n v esti g at or a n d cli ni c al st u d y st aff s h o ul d b e a v ail a bl e f or 

q u esti o ns, v erifi c ati o n of d at a fr o m t h e s o ur c e d o c u m e nt ati o n, a n d p ossi bl e c orr e cti o ns t o t h e 

C R F. 

F oll o wi n g e a c h m o nit ori n g visit, t h e I n v esti g at or will r e c ei v e a f oll o w- u p l ett er d et aili n g a n y 

a cti o ns r e q uir e d b y eit h er t h e I n v esti g ati n g Sit e st aff or t h e m o nit or. A n y a cti o ns m ust, w h er e v er 

p ossi bl e, b e a d dr ess e d i m m e di at el y, or b y t h e n e xt s c h e d ul e d m o nit ori n g visit. 

T h e m o nit or will c o nti n u o usl y b e r e a c h a bl e a n d a v ail a bl e b et w e e n visits if t h e I n v esti g at or(s), 

or ot h e r st u d y st aff at t h e sit e, n e e ds a d diti o n al i nf or m ati o n a n d/ or a d vi c e. 

1 1. 2  S o u r c e D o c u m e nts 

E a c h I n v esti g ati n g Sit e will m ai nt ai n a n d ar c hi v e all a p pr o pri at e m e di c al a n d r es e ar c h r e c or ds 

r el at e d t o t h e tri al, i n c o m pli a n c e wit h I C H E 6 G C P S e cti o n 4. 9, a n d r e g ul at or y a n d i nstit uti o n al 

r e q uir e m e nts f or t h e pr ot e cti o n of p ati e nt c o nfi d e nti alit y. 

S o ur c e d at a ar e all i nf or m ati o n, ori gi n al r e c or ds of cli ni c al fi n di n gs, o bs er v ati o ns, or ot h er 

d o c u m e nts i n a cli ni c al tri al n e c ess ar y f or t h e r e c o nstr u cti o n a n d e v al u ati o n of t h e tri al. 
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S o ur c e d o c u m e nts m a y i n cl u d e, b ut ar e n ot li mit e d t o, a p ati e nt's m e di c al r e c or ds, h os pit al 

c h arts if a n y, cli ni c c h arts if a n y, t h e I n v esti g at or's p ati e nt st u d y fil es, p h ar m a c y dis p e nsi n g 

r e c or ds, r e c or d e d d at a fr o m a ut o m at e d i nstr u m e nts, as w ell as t h e r es ult s of di a g n osti c t ests, 

s u c h as r a di o gr a p hs, l a b or at or y a n d uri n e pr e g n a n c y t est s. 

T h e f oll o wi n g i nf or m ati o n s h o ul d b e e nt er e d i nt o t h e p ati e nt's m e di c al r e c or d: 

  P ati e nt n a m e, s ur n a m e a n d d at e of birt h 

  P ati e nt's c o nt a ct i nf or m ati o n 

  M e di c al c h art ( e. g. h os pit al s o ur c e d o c u m e nt tr a c ki n g n u m b er), if a n y 

  A st at e m e nt t h at I C F w as o bt ai n e d wit h t h e d at e of I C F c oll e cti o n a n d a d o c u m e nt ati o n 

o n t h e p ers o n w h o c o n d u ct e d t h e I nf or m e d C o ns e nt di s c ussi o n 

  D a t es of i niti al s cr e e ni n g a n d all p ati e nt vi sit s 

  T h e p ati e nt i d e ntifi c ati o n n u m b er  

  T h e  st u d y titl e a n d/ or t h e pr ot o c ol n u m b er a n d t h e n a m e of t h e S p o ns or 

  M e di c al/ s ur gi c al hi st or y a n d p h ysi c al e x a mi n ati o n  

  R es ult s of bl o o d pr ess ur e, h e art r at e, r es pir at or y r at e a n d b o d y t e m p er at ur e 

  R es ult s of uri n e pr e g n a n c y t ests ( o nl y f or f e m al e wit h c hil d b e ari n g p ot e nti al) 

  R es ult s of r a di o gr a p hs a n d C T S c a n 

  L a b or at or y r es ult s r e p ort s 

  All c o n c o mit a nt m e di c ati o ns a n d c o n c urr e nt pr o c e d ur es (list of all pr es cri pti o n a n d n o n-

pr es cri pti o n m e di c ati o ns b ei n g t a k e n at t h e ti m e of e ntr y/ s cr e e ni n g of t h e st u d y. At e a c h 

s u bs e q u e nt vi sit, c h a n g es t o t h e li st of m e di c ati o ns will b e r e c or d e d.) 

  O c c urr e n c e a n d st at us of a n y A E a n d S A E 

  T h e  d at e t h e p ati e nt e xit e d t h e st u d y, a n d a n ot ati o n as t o w h et h er t h e p ati e nt c o m pl et e d 

t h e st u d y or t h e r e as o n f or dis c o nti n u ati o n 
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T h e q u esti o n n air es ar e t o b e c o m pl et e d dir e ctl y b y t h e p ati e nt ( e x c e pt f or t h e Gl o b al Dis e as e 

E v al u ati o n as p er c ei v e d b y t h e p h ysi ci a n). T h e ori gi n al p a g es, c o nsi d er e d as s o ur c e d at a, will 

b e k e pt a n d fil e d o n sit e (i n t h e I n v esti g at or’s Tri al M ast er Fil e). 

1 1. 3  S o u r c e D at a V e rifi c ati o n 

T o e ns ur e t h at d at a i n t h e C R F  ar e a c c ur at e a n d c o m pl et e, a n d i n a c c or d a n c e wit h p ati e nt s o ur c e 

d o c u m e nts a n d ot h er s o ur c e d at a ( e. g., l a b or at or y r es ult s f or ms), 1 0 0 % of s o ur c e d at a 

v erifi c ati o n ( S D V) will b e p erf or m e d o n sit e b y t h e m o nit or s u c h as C R A o n all d at a a n d C R Fs 

i ncl u di n g b ut n ot li mit e d t o p ati e nt q u esti o n n air e, S A E a n d pr e g n a n c y-r el at e d d o c u m e nts, 

c o nsisti n g i n a c o m p aris o n of t h e s o ur c e d o c u m e nt ati o n d at a wit h t h e C R Fs a n d ot h er r e c or ds 

r el e v a nt t o t h e st u d y. T hi s will r e q uir e dir e ct a c c es s t o all ori gi n al r e c or ds f or e a c h p ati e nt. 

F oll o wi n g t hi s S D V, a n y err ors ( dis cr e p a n ci es) gr e at er t h a n 3 m m n oti c e d o n a V A S d uri n g 

i n d e p e n d e nt v erifi c ati o n b y/ o n b e h alf of t h e S p o ns or ( e. g., a u dit s) m ust tri g g er a p pr o pri at e 

c orr e cti v e a cti o ns t o e ns ur e e x a ct n ess of all V A S v al u es i n t h e st u d y. 

T h e pr o c ess of o bt ai ni n g I C a n d t h e pr es e n c e o n fil e of t h e si g n e d a n d d at e d I C F will b e v erifi e d 

f or all p ati e nts s cr e e n e d, w h et h er or n ot t h e y w er e c o nsi d er e d eli gi bl e f or t h e st u d y. 

T h e  b a c k-tr a ns cri pti o n of d at a fr o m t h e C R F i nt o s o ur c e d o c u m e nts is n ot all o w e d, i n cl u di n g 

w h e n dis cr e p a n ci es/ o mi s si o ns ar e d et e ct e d b y S D V. 

As s o m e d at a will b e dir e ctl y e nt er e d i nt o t h e C R F, t h e C R F will b e c o nsi d er e d as s o ur c e 

d o c u m e nt f or t h es e d at a. T h e “ S o ur c e D at a L o c ati o n List ” will b e c o m pl et e d c o nfir mi n g t h e 

l o c ati o n of t h e s o ur c e d at a. 

1 1. 4  C o m pl eti o n of C as e R e p o rt F o r ms, Si g ni n g, a n d Fili n g 

T h e p ati e nts will b e m o nit or e d t hr o u g h o ut t h e c o urs e of t h e tri al a n d all r es ult s of e v al u ati o ns 

will b e r e c or d e d i n t h e C R F. 

C R Fs will b e c o m pl et e d f or e a c h p ati e nt s cr e e n e d i n t h e tri al, i n cl u di n g s cr e e ni n g f ail ur e 

p ati e nts. T h e y will b e c o m pl et e d as s o o n as p ossi bl e aft er t h e p ati e nt visit. All C R Fs will b e 

c h e c k e d f or c o nsist e n c y, a c c ur a c y, a n d c o m pl et e n ess, a n d will b e d at e d a n d si g n e d o n a n 
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o n g oi n g b asis b y t h e I n v e sti g at or. T his will b e d o n e as s o o n as p ossi bl e aft er e a c h p ati e nt st u d y 

visit. 

I n a d diti o n, a p ers o n al l o g, d et aili n g e a c h sit e st aff m e m b er w or ki n g o n t h e tri al, will b e k e pt 

u p t o d at e i n t h e I n v e sti g at or Fil e. T his l o g will r e c or d e x a m pl es of e a c h i n di vi d u al's 

h a n d writi n g, si g n at ur e/i niti als a n d j o b titl e as w ell as t h e t as ks t h e I n v esti g at or h as d el e g at e d t o 

his st aff ( wit h d at e of d el e g ati o n). T h e I n v esti g at or m ust si g n t hi s l o g t o i n di c at e his/ h er 

a ut h oris ati o n. 

T h e I n v esti g at or will b e r es p o nsi bl e f or t h e p u n ct u alit y, c o m pl et e n ess, c o nsist e n c y a n d 

a c c ur a c y of C R Fs. C R Fs a n d r el at e d s o ur c e d at a will b e m a d e a v ail a bl e b y t h e I n v esti g at or f or 

d at a v erifi c ati o n at e a c h s c h e d ul e d m o nit ori n g visit. 

C o m pl et e d C R F a n d S A E/ Pr e g n a n c y-r el at e d d o c u m e nts will b e c oll e ct e d b y t h e m o nit or f or 

a n al ysis a n d fili n g. A c o p y of all t h es e d o c u m e nt s will b e st or e d i n t h e I n v esti g at or's ar c hi v es 

aft er c o m pl eti o n or dis c o nti n u ati o n of t h e tri al f or a d ur ati o n of 3 0 y e ars a c c or di n g t o S p o ns or’s 

S O P a n d E ur o p e a n Dir e cti v e. 

1 1. 5  D at a M a n a g e m e nt 

T h e st u d y D at a M a n a g e m e nt Pl a n ( D M P) will d es cri b e m et h o ds us e d t o c oll e ct, c h e c k, a n d 

pr o c ess cli ni c al d at a, as w ell as t h e pr o c e d ur e t o f oll o w f or d at a b as e l o c k. T h e D M P will b e 

d e v el o p e d b y t h e C R O a n d/ or t h e S p o ns or a n d a p pr o v e d b y t h e S p o ns or. It will als o li st t h e 

r ol es a n d r es p o nsi biliti es of t h e p ers o n n el ( wit h t h e c orr es p o n di n g f u n cti o ns) i n v ol v e d i n d at a 

m a n a g e m e nt pr o c ess. 

T h e d at a b as e l o c k will b e p ossi bl e aft er a p pr o v al b y at l e ast 2 a ut h oris e d r e pr es e nt ati v es of t h e 

S p o ns or (i n cl u di n g at l e a st t h e Dir e ct or of Cli ni c al D e v el o p m e nt). 

1 1. 6  A u d its a n d I n s p e cti o ns 

A ut h oris e d r e pr es e nt ati v es of t h e S p o ns or, C R O, C R A, C As, a n d/ or E Cs m a y visit t h e sit e at 

a n y ti m e d uri n g or aft er t h e st u d y t o p erf or m a u dit s a n d/ or i ns p e cti o ns, i n cl u di n g S D V. T h e 

p ur p os e of s u c h a u dit or i ns p e cti o n is t o s yst e m ati c all y a n d i n d e p e n d e ntl y e x a mi n e all st u d y-

r el at e d pr o c e d ur es a n d d o c u m e nts a n d t o d et er mi n e w h et h er t h es e d at a a n d pr o c e d ur es w er e 
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c o n d u ct e d, c oll e ct e d, r e c or d e d, a n al ys e d, a n d r e p ort e d a c c ur at el y a n d i n a c c or d a n c e wit h t h e 

a p pr o v e d St u d y Pr ot o c ol, G C P, a n d all a p pli c a bl e C o m m u nit y a n d n ati o n al l e g al a n d r e g ul at or y 

r e q uir e m e nts (s e e r ef er e n c e d o c u m e nts i n S e cti o n 1 2. 1). 

T h e I n v esti g at or m ust i m m e di at el y i nf or m t h e C R A a n d/ or t h e C R O  a n d/ or t h e S p o ns or if 

c o n t a ct e d b y a C A a n d/ or E C a b o ut a n i ns p e cti o n at hi s or h er sit e. 

T h e pr es e n c e of t h e C R A o n t h e sit e is m a n d at or y i n c as e of visit/ a u dit ( at l e ast f or t h e S D V 

a u dit a n d D e bri efi n g wit h t h e I n v esti g at or) b y a n y a ut h oris e d r e pr es e nt ati v e of t h e S p o ns or. 

N e v ert h el ess, w h e n j ustifi e d, t h e C R A m a y b e r e pr es e nt e d b y a n ot h er r e pr es e nt ati v e i n v ol v e d 

i n t h e st u d y. 

D uri n g t h es e a u dit s a n d i ns p e cti o ns, pr ot e cti o n of t h e p ati e nt ri g hts a n d pri v a c y, a n d 

c o nfi d e nti alit y of t h e p ati e nt p ers o n n el d at a a n d m e di c al r e c or ds, will b e stri ctl y r es p e ct e d, a n d 

p ati e nts will b e i nf or m e d t h at a ut h oris e d r e pr es e nt ati v es fr o m t h e S p o ns or, C As a n d/ or E Cs 

m a y wis h t o i ns p e ct t h eir m e di c al r e c or ds. 

A n y r es ult s a n d i nf or m ati o n arisi n g fr o m t h e i ns p e cti o ns b y t h e C As a n d/ or E Cs will b e 

i m m e di at el y c o m m u ni c at e d b y t h e I n v esti g at or t o t h e C R O a n d/ or S p o ns or. 

T h e  I n v esti g at or s h o ul d t a k e all t h e c orr e cti v e a cti o ns f or a n y iss u e or pr o bl e m i d e ntifi e d a n d 

r ais e d d uri n g a u dit / i ns p e cti o ns. 

1 1. 7  A c c ess t o S o u r c e D at a 

A ut h oris e d r e pr es e nt ati v es of t h e C R A, C R O, C As a n d/ or E Cs will b e all o w e d t o h a v e f ull a n d 

dir e ct a c c ess t o t h e v ari o us r e c or ds r el ati n g t o t h e tri al t o v erif y a d h er e n c e t o t h e St u d y Pr ot o c ol, 

G C P, a n d a n y a p pli c a bl e C o m m u nit y a n d n ati o n al l e gisl ati o n a n d r e g ul at or y r e q uir e m e nts, a n d 

t h e c o m pl et e n ess, c o nsist e n c y, a n d a c c ur a c y of t h e d at a b ei n g r e p ort e d. 

1 1. 8  T r ai ni n g of St aff 

T h e I n v esti g at or will m ai nt ai n r e c or ds of all i n di vi d u als i n v ol v e d i n t h e st u d y c o n d u ct ( m e di c al, 

n ursi n g, a n d ot h er st aff). T h e I n v esti g at or will e ns ur e t h at a p pr o pri at e i nf or m ati o n r el e v a nt t o 

t h e st u d y is gi v e n t o t h e st u d y st aff, a n d t h at a n y n e w i nf or m ati o n of r el e v a n c e t o t h e 
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p erf or m a n c e of t h e st u d y will b e pr o vi d e d t o t h e st aff i n v ol v e d. T h e I n v esti g at or m ust i nf or m 

t h e m o nit or, i n a ti m el y m a n n er, of a n y c h a n g e i n t h e st u d y sit e st aff. 

1 1. 9  C h a n g es t o t h e P r ot o c ol 

T h e I n v esti g at or c a n n ot i m pl e m e nt a n y d e vi ati o n fr o m or c h a n g es t o t h e St u d y Pr ot o c ol wit h o ut 

pri or a p pr o v al b y t h e S p o ns or a n d pri or s u b missi o n, r e vi e w a n d d o c u m e nt e d 

a p pr o v al/f a v o ur a bl e o pi ni o n fr o m t h e C As a n d E Cs ( e x c e pt w h e n n e c ess ar y t o eli mi n at e 

i m m e di at e h a z ar ds t o st u d y p ati e nts, or w h e n c h a n g es i n v ol v e o nl y l o gisti c al or a d mi nistr ati v e 

as p e cts of t h e st u d y, e. g. c h a n g es i n m o nit ors or p h o n e n u m b ers). A n y d e vi ati o n fr o m t h e St u d y 

Pr ot o c ol will b e i d e ntifi e d, r e vi e w e d, a n d r e p ort e d b y t h e C R A wit h a n e x pl a n ati o n pr o vi d e d 

b y t h e I n v esti g at or, w h e n a p pli c a bl e. 

If it is n e c ess ar y f or t h e St u d y Pr ot o c ol t o b e a m e n d e d, t h e a m e n d m e nt or a n e w v ersi o n of t h e 

St u d y Pr ot o c ol will b e s u b mitt e d t o a n d a p pr o v e d b y t h e C As a n d E Cs b ef or e i m pl e m e nt ati o n. 

If a pr ot o c ol a m e n d m e nt r e q uir es a c h a n g e t o a p arti c ul ar sit e's I C F, t h e C R A, C R O, S p o ns or, 

a n d sit e's C A will b e n otifi e d. A p pr o v al of t h e r e vis e d I C F b y t h e C R A, C R O, S p o ns or, a n d 

c o n c er n e d C As a n d E Cs, if a p pli c a bl e, is r e q uir e d b ef or e t h e r e vis e d f or m i s us e d. 

T h e C R A or C R O ( u n d er t h e s u p er visi o n of t h e S p o ns or) will distri b ut e a m e n d m e nts a n d n e w 

v ersi o ns of t h e St u d y Pr ot o c ol t o e a c h I n v esti g at or f or r e vi e w a n d a p pr o v al, a n d t o t h e sit e st aff. 

T h e distri b uti o n of t h es e d o c u m e nts t o t h e C As a n d E Cs will b e h a n dl e d a c c or di n g t o l o c al 

pr a cti c e. 

A m e n d m e nts t o t h e tri al ar e r e g ar d e d as “s u b st a nti al ” if t h e y ar e li k el y t o h a v e a si g nifi c a nt 

i m p a ct o n: 

  T h e  s af et y, p h ysi c al h e alt h, a n d m e nt al i nt e grit y of t h e s u bj e cts; 

  T h e s ci e ntifi c v al u e of t h e tri al; 

  T h e  c o n d u ct or m a n a g e m e nt of t h e tri al; 

  T h e q u alit y a n d/ or s af et y of a n y I M P us e d i n t h e tri al. 
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If a n y n e w e v e nt o c c urs or a n y i nf or m ati o n b e c o m es a v ail a bl e r e g ar di n g eit h er c o n d u ct of t h e 

tri al or d e v el o p m e nt of t h e I M P, w hi c h m a y i m p a ct s af et y of t h e p ati e nt p o p ul ati o n or 

e v al u ati o n of t h e ris k- b e n efit r ati o f or t h e cli ni c al tri al, t h e S p o ns or will i m m e di at el y i nf or m 

t h e I n v esti g at ors, a n d a p pr o pri at e s af et y m e as ur es will b e t a k e n t o pr ot e ct s u bj e cts a g ai nst a n y 

i m m e di at e h a z ar d. T h e St u d y S af et y Offi c er ( u n d er t h e s u p er visi o n of t h e S p o ns or) will als o 

i m m e di at el y i nf or m C As a n d E Cs of t h es e e v e nts a n d/ or d at a, a n d t h e m e as ur es t a k e n. 

D et ail e d d es cri pti o n of t h e n otifi c ati o n, r e p orti n g, i n v esti g ati o n, a n d i m pli c ati o ns of s af et y 

e v e nts f or t h e c o n d u ct of t h e cli ni c al tri al, i n cl u di n g s us p e nsi o n of t h e tri al, s af et y-r el at e d 

a m e n d m e nts t o t h e St u d y Pr ot o c ol, c h a n g e or u p d at e of t h e S u bj e ct I nf or m ati o n S h e et a n d I C F, 

a n d/ or I n v esti g at or’s Br o c h ur e, is pr o vi d e d i n S e cti o n s 7 & 8. 
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1 2  A D MI NI S T R A TI V E, L E G A L, A N D E T HI C A L A S P E C T S  

1 2. 1  E t hi c al P ri n ci pl es a n d C o n d u ct of t h e T ri al 

T h e tri al will b e c o n d u ct e d i n a c c or d a n c e wit h all a p pli c a bl e C o m m u nit y a n d n ati o n al l a ws, 

r e g ul ati o ns, g ui d a n c e, g ui d eli n es, a n d pri n ci pl es r e g ar di n g: 

  P r ot e cti o n of t h e ri g hts, s af et y, pri v a c y, a n d w elf ar e of h u m a n s u bj e cts 

  Et hi c al pri n ci pl es f or m e di c al r es e ar c h i n v ol vi n g h u m a n s u bj e cts 

  G o o d Cli ni c al Pr a cti c e as r e g ar ds c o n d u ct of cli ni c al tri als a n d i n v esti g ati o n al m e di ci n al 

pr o d u cts f or h u m a n us e 

  C li ni c al s af et y d at a m a n a g e m e nt, n otifi c ati o n, a n d r e p orti n g wit hi n t h e c o nt e xt of 

cli ni c al tri als 

  A d v a n c e d T h er a p y M e di ci n al Pr o d u cts 

  R e q uir e m e nts a n d st a n d ar ds of q u alit y a n d s af et y f or d o n ati o n, pr o c ur e m e nt, t esti n g, 

pr o c essi n g, pr es er v ati o n, st or a g e, tr a c e a bilit y, a n d distri b uti o n of h u m a n ti ss u es a n d 

c ell s 

  G o o d M a n uf a ct uri n g Pr a cti c e a n d q u alit y r e q uir e m e nts f or m a n uf a ct ur e of 

i n v esti g ati o n al m e di ci n al pr o d u cts f or h u m a n us e 

  S t a n d ar d O p er ati n g Pr o c e d ur es ( S O P s) of t h e r el e v a nt i nstit uti o ns 

T his i n cl u d es n ot a bl y t h e f oll o wi n gs r ef er e n c e d o c u m e nts: 

  W orl d M e di c al Ass o ci ati o n D e cl ar ati o n of H elsi n ki o n Et hi c al Pri n ci pl es f or M e di c al 

R es e ar c h i n v ol vi n g H u m a n S u bj e cts ( wit h a m e n d m e nts) 

  C h art er of F u n d a m e nt al Ri g ht s of t h e E ur o p e a n U ni o n ( 2 0 1 0/ C 2 3/ 0 2) 

  Dir e cti v e 9 5/ 4 6/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil of 2 4 O ct o b er 1 9 9 5 

o n t h e pr ot e cti o n of i n di vi d u al s wit h r e g ar d t o t h e pr o c essi n g of p ers o n al d at a a n d o n 

t h e fr e e m o v e m e nt of s u c h d at a 
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  St a n d ar ds f or Pri v a c y of I n di vi d u all y I d e ntifi a bl e H e alt h I nf or m ati o n - 4 5 C F R P arts 

1 6 0 a n d 1 6 4 ( A pril 0 3, 2 0 0 3, Pri v a c y R ul e, U nit e d St at es D e p art m e nt of H e alt h a n d 

H u m a n S er vi c es) 

  H e alt h I ns ur a n c e P ort a bilit y a n d A c c o u nt a bilit y A ct of 1 9 9 6, P u bli c L a w 1 0 4- 9 1 

( A u g ust, 2 1, 1 9 9 6, 1 0 4t h C o n gr ess, U nit e d St at es of A m eri c a) 

  IC H T o pi c E 6 ( R 1) - G ui d eli n e f or G o o d Cli ni c al Pr a cti c e - (J ul y 1 9 9 6, E ur o p e a n 

M e di ci n es A g e n c y, C P M P/I C H/ 1 3 5/ 9 5) 

  IC H T o pi c E 8 - G e n er al C o nsi d er ati o ns f or Cli ni c al Tri als - ( M ar c h 1 9 9 8, E ur o p e a n 

M e di ci n es A g e n c y, C P M P/I C H/ 2 9 1/ 9 5) 

  IC H T o pi c E 9 –  N ot e f or g ui d a n c e o n st atisti c al pri n ci pl es f or cli ni c al tri als ( M ar c h 

1 9 9 2, E ur o p e a n M e di ci n e A g e n c y, C P M P/I C H/ 3 6 3/ 9 6) 

  Dir e cti v e 2 0 0 1/ 2 0/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil of 4 A pril 2 0 0 1 

o n t h e a p pr o xi m ati o n of t h e l a ws, r e g ul ati o ns a n d a d mi nistr ati v e pr o visi o ns of t h e 

M e m b er St at es r el ati n g t o t h e i m pl e m e nt ati o n of g o o d cli ni c al pr a cti c e i n t h e c o n d u ct 

of cli ni c al tri als o n m e di ci n al pr o d u cts f or h u m a n us e 

  C o m missi o n Dir e cti v e 2 0 0 5/ 2 8/ E C of 8 A pril 2 0 0 5 l a yi n g d o w n pri n ci pl es a n d d et ail e d 

g ui d eli n es f or g o o d cli ni c al pr a cti c e as r e g ar ds i n v esti g ati o n al m e di ci n al pr o d u cts f or 

h u m a n us e, as w ell as t h e r e q uir e m e nts f or a ut h oris ati o n of t h e m a n uf a ct uri n g or 

i m p ort ati o n of s u c h pr o d u cts 

  D et ail e d G ui d eli n es o n G o o d Cli ni c al Pr a cti c e s p e cifi c t o A d v a n c e d T h er a p y M e di ci n al 

Pr o d u cts - E ur o p e a n C o m missi o n ( 0 3 D e c e m b er 2 0 0 9, E N T R/ F/ 2/ S F/ d n D) 

  G ui d e li n e o n H u m a n C ell- B as e d M e di ci n al Pr o d u cts ( 2 1 M a y 2 0 0 8, E ur o p e a n 

M e di ci n es A g e n c y, C o m mitt e e f or M e di ci n al Pr o d u ct f or H u m a n Us e, 

E M E A/ C H M P/ 4 1 0 8 6 9/ 2 0 0 6) 

  R efl e cti o n P a p er o n St e m C ell- B as e d M e di ci n al Pr o d u cts ( 1 4 J a n u ar y 2 0 1 1, E ur o p e a n 

M e di ci n es A g e n c y, C o m mitt e e f or A d v a n c e d T h er a pi es, E M A/ C A T/ 5 7 1 1 3 4/ 2 0 0 9) 

  I C H T o pi c E 2 A - Cli ni c al S af et y D at a M a n a g e m e nt : D efi niti o ns a n d St a n d ar ds f or 

E x p e dit e d R e p orti n g - (J u n e 1 9 9 5, E ur o p e a n M e di ci n es A g e n c y, C P M P/I C H/ 3 7 7/ 9 5) 
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  D et ail e d G ui d a n c e o n t h e C oll e cti o n, V erifi c ati o n a n d Pr es e nt ati o n of A d v ers e R e a cti o n 

R e p orts arisi n g fr o m Cli ni c al Tri als o n M e di ci n al Pr o d u cts f or H u m a n Us e - E ur o p e a n 

C o m missi o n ( A pril 2 0 0 6, E N T R/ C T 3) 

  D et ail e d G ui d a n c e o n t h e E ur o p e a n d at a b as e of S u s p e ct e d U n e x p e ct e d S eri o us A d v ers e 

R e a cti o ns ( E u dr a vi gil a n c e, Cli ni c al Tri al M o d ul e) - E ur o p e a n C o m missi o n ( A pril 2 0 0 4, 

E N T R/ C T 4) 

  G ui d e li n e o n S af et y a n d Effi c a c y F oll o w- u p Ris k M a n a g e m e nt of A d v a n c e d T h er a p y 

M e di ci n al Pr o d u cts ( 2 0 N o v e m b er, 2 0 0 8, E ur o p e a n M e di ci n es A g e n c y, C o m mitt e e f or 

M e di c al Pr o d u cts f or H u m a n Us e – C H M P, E M E A/ 1 4 9 9 9 5/ 2 0 0 8) 

  Dr aft G ui d eli n e o n t h e Ris k- B as e d A p pr o a c h a c c or di n g t o A n n e x I, P art I V of Dir e cti v e 

2 0 0 1/ 8 3/ E C A p pli e d t o A d v a n c e d T h er a p y M e di ci n al Pr o d u cts ( 1 9 J a n u ar y 2 0 1 2, 

E ur o p e a n M e di ci n es A g e n c y, C o m mitt e e f or M e di ci n al Pr o d u ct s f or H u m a n Us e – 

C H M P, E M A/ C A T/ C P W P/ 6 8 6 6 3 7/ 2 0 1 1) 

  Dir e cti v e 2 0 0 4/ 2 3/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil of 3 1 M ar c h 2 0 0 4 

o n s etti n g t h e st a n d ar ds of q u alit y a n d s af et y f or t h e d o n ati o n, pr o c ur e m e nt, t esti n g, 

pr o c essi n g, pr es er v ati o n, st or a g e a n d distri b uti o n of h u m a n tiss u es a n d c ells 

  C o m missi o n Dir e cti v e 2 0 0 6/ 1 7/ E C of 8 F e br u ar y 2 0 0 6 i m pl e m e nti n g Dir e cti v e 

2 0 0 4/ 2 3/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil as r e g ar ds c ert ai n t e c h ni c al 

r e q uir e m e nts f or t h e d o n ati o n, pr o c ur e m e nt a n d t e sti n g of h u m a n tiss u es a n d c ell s 

  C o m missi o n Dir e cti v e 2 0 1 2/ 3 9/ E U of 2 6 N o v e m b er 2 0 1 2 a m e n di n g Dir e cti v e 

2 0 0 6/ 1 7/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil as r e g ar ds c ert ai n t e c h ni c al 

r e q uir e m e nts f or t h e t esti n g of h u m a n ti ss u es a n d c ell s 

  Dir e cti v e 2 0 0 6/ 8 6/ E C of 2 4 O ct o b er 2 0 0 6 i m pl e m e nti n g Dir e cti v e 2 0 0 4/ 2 3/ E C of t h e 

E ur o p e a n P arli a m e nt a n d of t h e C o u n cil as r e g ar ds tr a c e a bilit y r e q uir e m e nts, 

n otifi c ati o n of s eri o us a d v ers e r e a cti o ns a n d e v e nt s a n d c ert ai n t e c h ni c al r e q uir e m e nts 

f or t h e c o di n g, pr o c essi n g, pr es er v ati o n, st or a g e a n d distri b uti o n of h u m a n ti ss u es a n d 

c ell s 

  C o m missi o n Dir e cti v e 2 0 0 9/ 1 2 0/ E C of 1 4 S e pt e m b er 2 0 0 9 a m e n di n g Dir e cti v e 

2 0 0 1/ 8 3/ E C of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil o n t h e C o m m u nit y c o d e 
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r el ati n g t o m e di ci n al pr o d u cts f or h u m a n us e as r e g ar ds a d v a n c e d t h er a p y m e di ci n al 

pr o d u cts 

  R e g ul ati o n ( E C) 1 3 9 4/ 2 0 0 7 of t h e E ur o p e a n P arli a m e nt a n d of t h e C o u n cil of 1 3 

N o v e m b er 2 0 0 7 o n a d v a n c e d t h er a p y m e di ci n al pr o d u cts a n d a m e n di n g Dir e cti v e 

2 0 0 1/ 8 3/ E C a n d R e g ul ati o n ( E C) 7 2 6/ 2 0 0 4 

  C o m missi o n Dir e cti v e 2 0 0 3/ 9 4/ E C of 8 O ct o b er 2 0 0 3 l a yi n g d o w n t h e pri n ci pl es a n d 

g ui d eli n es of g o o d m a n uf a ct uri n g pr a cti c e i n r es p e ct of m e di ci n al pr o d u ct s f or h u m a n 

us e a n d i n v esti g ati o n al m e di ci n al pr o d u cts f or h u m a n us e 

  E ur o p e a n U ni o n G ui d eli n es t o G o o d M a n uf a ct uri n g Pr a cti c e - M e di ci n al Pr o d u cts f or 

H u m a n a n d V et eri n ar y Us e - I n v esti g ati o n al M e di ci n al Pr o d u cts ( R ul es G o v er ni n g 

Pr o d u cts i n t h e E ur o p e a n U ni o n, E u dr al e x V ol u m e 4, A n n e x e 1 3, 0 3 F e br u ar y 2 0 1 0, 

E N T R/ F/ 2/ A M/ a n D ( 2 0 1 0) 3 3 7 4) 

  G ui d eli n e o n t h e R e q uir e m e nts t o t h e C h e mi c al a n d P h ar m a c e uti c al Q u alit y 

D o c u m e nt ati o n c o n c er ni n g I n v esti g ati o n al M e di ci n al Pr o d u cts i n Cli ni c al Tri als - 

C o m mitt e e f or M e di ci n al Pr o d u cts f or H u m a n Us e ( C H M P) E ur o p e a n M e di ci n es 

A g e n c y ( 3 1 M ar c h 2 0 0 6, C H M P/ Q W P/ 1 8 5 4 0 1/ 2 0 0 4) 

  G ui d a n c e o n I n v esti g ati o n al M e di ci n al Pr o d u cts (I M P s) a n d ‘ n o n i n v esti g ati o n al 

m e di ci n al pr o d u cts’ ( NI M Ps) - E ur o p e a n C o m mi ssi o n ( 1 8 M ar c h 2 0 1 1, E u dr al e x 

V ol u m e  1 0  -  Cli ni c al  Tri als,  N oti c e  t o  A p pli c a nts, 

S A N C O/ C/ 8/ S F/ c g/ a. 5. 0 0 1( 2 0 1 1) 3 3 2 8 5 5) 

  P oi nt s t o C o nsi d er o n t h e M a n uf a ct ur e a n d Q u alit y C o ntr ol of H u m a n S o m ati c C ell 

T h er a p y M e di ci n al Pr o d u cts ( 3 1 M a y 2 0 0 1, E ur o p e a n M e di ci n es A g e n c y, C o m mitt e e 

f or Pr o pri et ar y M e di ci n al Pr o d u cts - C P M P) 

  A n d a n y ot h er a p pli c a bl e a n d r el e v a nt n ati o n al l a ws a n d r e g ul ati o ns 
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1 2. 2  H e alt h A ut h o riti es a n d I n d e p e n d e nt Et hi cs C o m mitt e es/I n stit uti o n al R e vi e w B o a r d 

B ef or e t h e b e gi n ni n g of t h e tri al: 

  T h e Cli ni c al Tri al A p pli c ati o n ( C T A) will b e s u b mitt e d t o a n d a p pr o v e d/ a ut h ori z e d b y 

t h e C As 

  T h e  r el e v a nt E Cs will a p pr o v e a n d/ or pr o vi d e f a v o ur a bl e o pi ni o n o n t h e cli ni c al tri al, 

b as e d o n a c o m pr e h e nsi v e fil e, i n cl u di n g ( as r e q uir e d) t h e St u d y Pr ot o c ol ( wit h 

a m e n d m e nts), writt e n S u bj e ct I nf or m ati o n S h e et a n d I nf or m e d C o ns e nt F or m, ot h er 

writt e n i nf or m ati o n t o b e pr o vi d e d t o s u bj e cts (s u c h as t h e P ati e nt St u d y C ar d), s u bj e ct 

r e cr uit m e nt pr o c e d ur es, I n v esti g at or's Br o c h ur e, a v ail a bl e s af et y i nf or m ati o n, 

i nf or m ati o n a b o ut p a y m e nts a n d c o m p e ns ati o n a v ail a bl e t o s u bj e cts, t h e I n v esti g at ors 

c urr e nt c urri c ul u m vit a e a n d/ or ot h er d o c u m e nt ati o n e vi d e n ci n g q u alifi c ati o ns, a li st of 

i n v ol v e d E Cs a n d att e n d e es, a n d a n y ot h er d o c u m e nts t h at t h e E Cs m a y n e e d t o f ulfil 

it s r es p o nsi biliti es, t h e s uit a bilit y of t h e I n v esti g at or(s), f a ciliti es, a n d t h e m et h o ds a n d 

m at eri al t o b e us e d i n o bt ai ni n g a n d d o c u m e nti n g i nf or m e d c o ns e nt of t h e tri al s u bj e cts.  

  T h e  a b o v e- m e nti o n e d d o c u m e nts m a y als o n e e d t o b e s u bs e q u e ntl y r e vis e d d uri n g t h e 

c o urs e of t h e tri al, f or i nst a n c e w h e n e v er i m p ort a nt n e w i nf or m ati o n t h at m a y b e 

r el e v a nt t o t h e p ati e nts' s af et y a n d/ or r e- e v al u ati o n of t h e ris k/ b e n efit r ati o b e c o m es 

a v ail a bl e. I n t hi s c as e, a n y c h a n g e, u p d at e, a n d/ or a m e n d m e nts t o t h es e d o c u m e nts will 

al w a ys b e first s u b mitt e d t o a n d a p pr o v e d b y t h e C As a n d E Cs pri or t o a n y s u b missi o n 

t o t h e p ati e nts ( a n d all c o n c er n e d I n v esti g at ors a n d I n v esti g ati n g Sit es). 

  T h e S p o ns or h as pr e p ar e d a t e m pl at e of t h e I C F, w hi c h e m b o di es t h e I C H G C P re q uir e d 

el e m e nts a n d i n cl u d es a n y l o c al r e g ul ati o ns t o b e dis cl os e d f or t h e c o ns e nt t o b e l e g all y 

eff e cti v e.  

T h e fi n al v ersi o n of t h e St u d y Pr ot o c ol, t h e S u bj e ct I nf or m ati o n S h e et a n d I C F, will b e 

s u b mitt e d t o a n d a p pr o v e d a n d/ or pr o vi d e d a f a v o ur a bl e o pi ni o n i n writi n g b y t h e r el e v a nt C As 

a n d E Cs b ef or e t h e b e gi n ni n g of t h e tri al. T h es e d o c u m e nts ( a n d t h e I n v esti g at or Br o c h ur e) 

m a y als o n e e d t o b e s u b s e q u e ntl y r e vis e d d uri n g t h e c o urs e of t h e tri al, w h e n e v er i m p ort a nt 

n e w i nf or m ati o n t h at m a y b e r el e v a nt t o t h e p ati e nts' s af et y a n d/ or r e- e v al u ati o n of t h e 

ris k/ b e n efit r ati o b e c o m e s a v ail a bl e. I n t hi s c as e, a n y c h a n g e, u p d at e, a n d/ or a m e n d m e nts t o 
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t h es e d o c u m e nts will al w a ys b e first s u b mitt e d t o a n d a p pr o v e d b y t h e C As a n d E Cs pri or t o 

a n y s u b missi o n t o t h e p ati e nts ( a n d all c o n c er n e d I n v esti g at ors a n d I n v esti g ati n g Sit es).  

T h e I n v esti g at or a n d I n v e sti g ati n g Sit e will n ot i niti at e n or a p pl y a n y st u d y pr o c e d ur e or d eli v er 

I M P u ntil a p pr o v als h a v e b e e n o bt ai n e d fr o m t h e C As a n d E Cs. C o pi es of a n y c orr es p o n d e n c e 

b et w e e n t h e I n v esti g at or a n d t h e C As a n d/ or E Cs will b e gi v e n t o t h e C R O or t h e S p o ns or. 

T h e I n v esti g at or will i m m e di at el y n otif y t h e St u d y S af et y Offi c er a n d/ or t h e S p o ns or a b o ut t h e 

o c c urr e n c e of a n y S A E a n d ot h er r el e v a nt S eri o us A d v ers e S af et y/ Q u alit y E v e nts, i n or d er t o 

all o w pr o p er n otifi c ati o n a n d r e p orti n g of t h es e e v e nts t o t h e C As, E Cs, a n d t h e ot h er 

I n v esti g at ors i n v ol v e d i n t h e tri al. D et ail e d d es cri pti o n of S af et y D at a N otifi c ati o n, R e p orti n g, 

a n d M a n a g e m e nt pr o c e d ur es is pr o vi d e d i n S e cti o n 7 ). 

T h e  S p o ns or ( wit h or wit h o ut t h e s u p p ort fr o m t h e C R O) is r es p o nsi bl e f or s u b mitti n g t o t h e 

C As a n d E Cs a n y a m e n d m e nt t o t h e St u d y Pr ot o c ol, a n d a n y c h a n g es t o t h e S u bj e ct I nf or m ati o n 

S h e et a n d I nf or m e d C o ns e nt a n d/ or I n v esti g at or’s Br o c h ur e, f or a p pr o v al pri or t o 

i m pl e m e nt ati o n. 

T h e I n v esti g at or will pr e p ar e a n d s u b mit ( wit h or wit h o ut t h e s u p p ort fr o m t h e C R O) a n n u al 

r e p orts t o t h e C A S a n d E Cs, a n d a c c or di n g t o l o c al r e g ul ati o ns a n d g ui d eli n es. T h e I n v esti g at or 

( wit h s u p p ort fr o m t h e St u d y S af et y Offi c er) m ust als o pr o vi d e t h e C As a n d E Cs wit h a n y 

r e p orts of S A Es fr o m t h e st u d y sit e, as di ct at e d b y t h e C As a n d E Cs r e q uir e m e nts. 

T h e  C As a n d E Cs will b e n otifi e d b y t h e S p o ns or a b o ut t h e e n d of t h e tri al wit hi n 9 0 d a ys. If 

t h e tri al is t er mi n at e d e arli er, t h e C As will b e n otifi e d wit hi n 1 5 d a ys. A r e p ort s u m m arisi n g 

t h e st u d y r es ults will b e s e nt t o t h e C As wit hi n o n e y e ar aft er t h e e n d of t h e tri al. 

1 2. 3  S u bj e ct D at a P r ot e cti o n a n d C o nfi d e nti alit y 

T h e c o nfi d e nti alit y of d at a a n d r e c or ds t h at c o ul d i d e ntif y p ati e nts will b e pr ot e ct e d i n or d er t o 

r es p e ct pri v a c y a n d c o nfi d e nti alit y r ul es, i n a c c or d a n c e wit h all a p pli c a bl e C o m m u nit y a n d 

n ati o n al l e gisl ati o n a n d r e g ul at or y r e q uir e m e nts (s e e t h e r ef er e n c e d o c u m e nts i n S e cti o n 1 2. 1). 

A r e p ort of t h e r es ult s of t h e st u d y m a y b e p u bli s h e d or s e nt t o t h e a p pr o pri at e C As i n a n y 

c o u ntr y i n w hi c h t h e st u d y dr u g m a y ulti m at el y b e m ar k et e d, b ut t h e p ati e nt's n a m e will n ot b e 

dis cl os e d i n t h es e d o c u m e nts. T h e p ati e nt's n a m e m a y b e dis cl os e d t o t h e C R A  or t h e C As, 
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d uri n g i ns p e cti o ns of tri al r e c or ds a n d d at a. A p pr o pri at e pr e c a uti o ns will al w a ys b e t a k e n t o 

m ai nt ai n c o nfi d e nti alit y of m e di c al r e c or ds a n d p ers o n al i nf or m ati o n. 

B y t h e w a y of t h e I C F, writt e n a ut h oris ati o n will b e o bt ai n e d fr o m e a c h p ati e nt pri or t o e ntr y 

i nt o t h e st u d y, i n a c c or d a n c e wit h a p pli c a bl e C o m m u nit y a n d n ati o n al l e gisl ati o n a n d r e g ul at or y 

r e q uir e m e nts (s e e t h e r ef er e n c e d o c u m e nts i n S e cti o n 1 2. 1). T h e p ati e nts will b e i nf or m e d t h at 

t h e r es ult s will b e k e pt a n d a n al ys e d i n a c o m p ut er b ut t h at n ot hi n g a p art fr o m w h at h as b e e n 

r e c or d e d i n t h e C R F will b e r e gist er e d. T h e y will als o b e i nf or m e d t h at t h eir d at a will o nl y b e 

a v ail a bl e t o t h e a b o v e- m e nti o n e d e ntiti es. 

T h e writt e n I C F will e x pl ai n t h at st u d y d at a will b e st or e d i n a c o m p ut er d at a b as e, m ai nt ai ni n g 

c o nfi d e nti alit y i n a c c or d a n c e wit h all a p pli c a bl e C o m m u nit y a n d n ati o n al l e gisl ati o n a n d 

r e g ul at or y r e q uir e m e nts. T h e p ati e nt‘s n a m es will n ot b e r e c or d e d i n t hi s d at a b as e. T h e writt e n 

I C F will als o e x pl ai n t h at, f or d at a v erifi c ati o n p ur p os es, a ut h oris e d r e pr es e nt ati v es of t h e 

S p o ns or (i n cl u di n g C R A, C R O), C As, a n d/ or E C s m a y r e q uir e dir e ct a c c ess t o p arts of t h e 

h os pit al or pr a cti c e r e c or ds r el e v a nt t o t h e st u d y, i n cl u di n g p ati e nts' m e di c al hi st or y. 

F i n all y, i n or d er t o e ns ur e pr o p er i d e ntifi c ati o n of t h e p ati e nt, t o g et h er wit h t h e r e q uir e m e nts as 

r e g ar ds pr ot e cti o n of pri v a c y a n d c o nfi d e nti alit y of p ers o n al d at a a n d m e di c al r e c or ds, a u ni q u e 

i d e ntifi c ati o n c o d e ( P ati e nt I d e ntifi c ati o n N u m b er) will b e all o c at e d d uri n g s cr e e ni n g of t h e 

p ati e nt. T h e li n k b et w e e n t h e i d e ntit y of t h e p ati e nt a n d t h e i d e ntifi c ati o n c o d e will b e pr ot e ct e d 

a n d k e pt stri ctl y c o nfi d e nti al. T his i nf or m ati o n will b e k n o w n a n d r e c or d e d o nl y  b y t h e 

I n v esti g at or a n d will b e k e pt a n d r e c or d e d i n r estri ct e d a c c ess fil es: t h e I n v e sti g at or’s Sit e Fil e 

a t t h e I n v esti g ati n g Sit e.  

1 2. 4  I n s u r a n c e 

T h e S p o ns or ’s li a biliti es i n c o n n e cti o n wit h t h e st u d y will b e c o v er e d b y a n i ns ur a n c e p oli c y, 

i n cl u di n g a n y e v e nt, d a m a g e, i nj ur y, or d e at h of t h e p ati e nt, o c c urri n g d uri n g t h e c o urs e of t he 

st u d y a n d b ei n g or n ot, dir e ctl y or i n dir e ctl y, li n k e d t o t h e st u d y, a n d i n a c c or d a n c e wit h a n y 

a p pli c a bl e C o m m u nit y a n d n ati o n al l e gisl ati o n a n d r e g ul at or y r e q uir e m e nt s. 
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T h e S p o ns or i ns ur a n c e will als o c o v er all i n di vi d u als p arti ci p ati n g t o a n d/ or i nt er v e ni n g i n t h e 

st u d y, i n d e p e n d e ntl y fr o m t h e n at ur e of t h e e xisti n g li n k b et w e e n t h e S p o n s or, p arti ci p a nt, a n d 

p ati e nt. 

1 2. 5  F i n a n ci al as p e cts 

Fi n a n ci al d et ails r e g ar di n g p erf or m a n c e of t h e st u d y will b e s p e cifi e d i n a n  I n v esti g at or’s 

A gr e e m e nt si g n e d b y t h e S p o ns or a n d t h e I n v esti g at or ( a n d r el at e d p arti e s if n e e d e d) b ef or e 

st art of t h e st u d y. 

T h e I n v esti g at or at e a c h sit e m ust c o m pl y wit h all t h e t er ms, c o n diti o ns, a n d o bli g ati o ns of t h e 

I n v esti g at or’s A gr e e m e nt. 

1 2. 6  A r c hi vi n g at t h e E n d of t h e St u d y 

Aft er t h e cl os e- o ut visit at e a c h sit e, a c o p y of t h e f oll o wi n g d o c u m e nt ati o n ( n o n- e x h a usti v e 

list) will b e st or e d i n t h e I n v esti g at or's ar c hi v es f or a p eri o d of ti m e of 3 0 y e ars a c c or di n g t o 

E ur o p e a n dir e cti v es, n ati o n al l a ws a n d S p o ns or’s S O P.  Ar c hi vi n g r es p o n si biliti es c a n n ot b e 

tr a nsf err e d t o t h e S p o ns or. 

  In v esti g at or's Tri al M ast er Sit e Fil e wit h t h e fi n al Pr ot o c ol a n d c urr e nt I n v esti g at or 

Br o c h ur e 

  C o p y of c o m pl et e d C R Fs, S A E, a n d Pr e g n a n c y F or ms 

  S i g n e d I C Fs 

  P ati e nt s cr e e ni n g/i n cl usi o n l o g a n d P ati e nt/ S u bj e ct I d e ntifi c ati o n C o d e Li st 

  S o ur c e d o c u m e nt ati o n 

  All r e q uir e d r e g ul at or y d o c u m e nts r e q uir e d b y I C H- G C P, a n d a n y ot h er a p pli c a bl e 

C o m m u nit y a n d/ or n ati o n al l a ws a n d r e g ul ati o ns 

All st u d y-r el at e d d o c u m e nt ati o n m ust b e st or e d i n a s e c ur e m a n n er a n d m ust r e m ai n a v ail a bl e 

u p o n r e q u est fr o m t h e S p o ns or or a n y C As a n d/ or E Cs. 
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B ef or e or at t h e e n d of t h e ar c hi vi n g p eri o d, t h e S p o ns or c a n r e q u est a n e xt e nsi o n of t h e st or a g e 

of all m at eri als, or p art of t h e m, f or a f urt h er p eri o d. A n a p pr o pri at e a gr e e m e nt will b e dr a w n 

u p a c c or di n gl y. If a n e xt e nsi o n of t h e st or a g e is n ot r e q uir e d, it is t h e r es p o nsi bilit y of t h e 

I n v esti g at or t o d e ci d e t o d estr o y or k e e p t h es e st u d y-r el at e d m at eri als aft er t hi s ar c hi vi n g 

p eri o d. 

It i s t h e r es p o nsi bilit y of t h e S p o ns or t o i nf or m t h e sit es w h e n ar c hi vi n g is n o l o n g er n e e d e d. 
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1 3  R E P O R TI N G A N D P U B LI C A TI O N S P O L I C Y 

1 3. 1  Cli n i c al St u d y R e p o rt 

W h e n all c o m pl et e d C R Fs a n d all D at a Cl arifi c ati o n F or ms ( D C Fs) will h a v e b e e n c oll e ct e d, 

a n d w h e n all c oll e ct e d d at a will h a v e b e e n a n al ys e d, a dr aft of t h e Cli ni c al St u d y R e p ort ( C S R) 

will b e pr o d u c e d a n d s e nt t o t h e Pri n ci p al I n v esti g at ors ( d esi g n at e d pri or t o writi n g), f or r e vi e w 

a n d c o m m e nts.  

T h e C S R will i n cl u d e t h e "I n di vi d u al P ati e nt D at a Listi n g " ( 1 6. 4 of C S R a c c or di n g t o t h e I C H). 

T h e r es ult s will b e t a b ul at e d, e v al u at e d, a n d iss u e d as a c o m pl et e fi n al Cli ni c al St u d y R e p ort 

a c c or di n g t o t h e I C H- E 3 “ N ot e f or g ui d a n c e o n str u ct ur e a n d c o nt e nt of cli ni c al st u d y r e p orts ” . 

T his r e p ort will b e writt e n i n E n gli s h. 

T h e S p o ns or will s e n d a s u m m ar y of t hi s Cli ni c al St u d y R e p ort t o b ot h t h e C As a n d E Cs wit hi n 

o n e y e ar aft er t h e e n d of t h e tri al.  

1 3. 2  P u bli c ati o ns a n d P ost e r s 

A n y a n d all S p o ns or C o nfi d e nti al I nf or m ati o n, i n cl u di n g b ut n ot li mit e d t o s ci e ntifi c, t e c h ni c al, 

cl i ni c al, m e di c al a n d/ or r e g ul at or y i nf or m ati o n, d o c u m e nts, d at a a n d d at a b as es, b asi c a n d/ or 

cli ni c al r es e ar c h r es ult s, pr o d u ct i nf or m ati o n a n d m et h o ds, m at eri als, p at e nts a n d p at e nt 

a p pli c ati o ns, k n o wl e d g e, k n o w- h o w, i d e as, c o n c e pts, d esi g n, al g orit h ms, tr a d e s e cr ets, r es e ar c h 

a n d d e v el o p m e nt a cti viti es, pr oj e cts, a n d pl a ns, str at e gi c ori e nt ati o ns, str u ct ur e, or g a ni z ati o n 

a n d c oll a b or ati o ns, c o ntr a cts a n d a gr e e m e nts, b usi n ess, fi n a n ci al a n d/ or m ar k eti n g pl a ns a n d 

i nf or m ati o n, w h et h er i n or al, writt e n (i n cl u di n g b ut n ot li mit e d t o writt e n d o c u m e nts, 

m e m or a n d u m, mi n ut es, c orr es p o n d e n c e, r e p ort s), gr a p hi c (i n cl u di n g b ut n ot li mit e d t o 

dr a wi n gs, fi g ur es, s c h e m a or ot h er m at eri al) or c o m p ut er-r e a d a bl e f or m, will r e m ai n t h e s ol e 

pr o p ert y of t h e S p o ns or. 

A n y a n d all St u d y d at a, d at a b as es, r es ult s, m at eri als, a n al ysis, i nf or m ati o n, d o c u m e nts, a n d 

r e p orts (i n cl u di n g b ut n ot li mit e d t o C R Fs) g e n er at e d, cr e at e d, writt e n, a n d/ or ot h er wis e 

c oll e ct e d or o bt ai n e d d uri n g ( or i n c o n n e cti o n wit h) t h e St u d y u n d er t h e St u d y Pr ot o c ol ( e x c e pt 

f or St u d y p ati e nt’s m e di c al r e c or ds), w h et h er i n or al, writt e n (i n cl u di n g b ut n ot li mit e d t o 
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d o c u m e nts, m e m or a n d u m, mi n ut es, r e p orts, c orr es p o n d e n c e), gr a p hi c (i n cl u di n g b ut n ot 

li mit e d t o dr a wi n gs, fi g ur es, s c h e m a or ot h er m at eri al) or c o m p ut er-r e a d a bl e f or m, will b e c o m e 

t h e pr o p ert y of t h e S p o ns or. 

T h e I n v esti g at or, w h o will h a v e i nf or m ati o n or d at a of a n y ki n d p ert ai ni n g t o t h e St u d y, 

i n cl u di n g b ut n ot li mit e d t o St u d y r es ult s fr o m i n di vi d u al St u d y sit es, as w ell as a n y S p o ns or 

C o nfi d e nti al I nf or m ati o n f or t h e p ur p os e of t h e St u d y, w h et h er i n a n y a n d all i nt a n gi bl e a n d/ or 

t a n gi bl e e x pr essi o ns, i n a n y m e di a, i n stri ct c o nfi d e n c e, s h all n ot dir e ctl y or i n dir e ctl y p u bli s h, 

c o m m u ni c at e, diss e mi n at e, dis pl a y, d eli v er, distri b ut e, r e pr o d u c e, dis cl os e, or ot h er wis e m a k e 

a v ail a bl e s u c h i nf or m ati o n a n d/ or d at a t o a n y t hir d p art y pri or writt e n a p pr o v al fr o m t h e 

S p o ns or. 

P u bli c ati o n, c o m m u ni c ati o n (i n cl u di n g b ut n ot li mit e d t o a bstr a cts a n d p ost ers), dis cl os ur e, 

r el e as e, or diss e mi n ati o n of a n y i nf or m ati o n or d at a of a n y ki n d p ert ai ni n g t o t h e st u d y, 

i n cl u di n g st u d y r es ult s fr o m i n di vi d u al st u d y sit e s, is h o w e v er p ossi bl e i n m ut u al a gr e e m e nt 

b et w e e n t h e I n v esti g at or a n d t h e S p o ns or, pr o vi d e d t h at:  

  A n y pr o p os e d c o m m u ni c ati o n (i n cl u di n g, b ut n ot li mit e d t o a bstr a cts a n d p ost ers) or 

p u bli c ati o n will b e s u b mitt e d t o t h e S p o ns or pri or t o a n y s u b missi o n; a n d 

  A n y pr o p os e d c o m m u ni c ati o n or p u bli c ati o n will r efl e ct t h e c oll a b or ati o n a n d r es p e cti v e 

r ol es of t h e I n v esti g at ors, I n v esti g ati n g Sit es, a n d S p o ns or’s p ers o n n el; a n d 

  T h e  S p o ns or s h all b e gi v e n t hirt y ( 3 0) d a ys t o r e vi e w c o m m u ni c ati o ns ( a bstr a cts a n d 

p ost ers), a n d si xt y ( 6 0) d a ys t o r e vi e w p u bli c ati o ns; a n d 

  I n t h e e v e nt t h at t h e S p o ns or d o es n ot o bj e ct t o t h e pr o p os e d c o m m u ni c ati o n or 

p u bli c ati o n wit hi n t hirt y ( 3 0) d a ys or si xt y ( 6 0) d a ys of it s r e c ei pt r es p e cti v el y, as t h e c as e 

m a y b e, it will b e d e e m e d t o h a v e b e e n a p pr o v e d; a n d 

  In t h e e v e nt t h at t h e S p o ns or  o bj e cts t o t h e pr o p os e d c o m m u ni c ati o n or p u bli c ati o n f or 

r e as o ns r el ati n g t o t h e p at e nt a bilit y of a n i n v e nti o n or t h e pr ot e cti o n of a n y ot h er f or ms 

of i nt ell e ct u al pr o p ert y ri g hts t h at w o ul d b e dis cl o s e d b y s u c h pr o p os e d c o m m u ni c ati o n 

or p u bli c ati o n, t h e n s u b mi ssi o n of t h e c o m m u ni c ati o n or p u bli c ati o n will b e d el a y e d f or 

a m a xi m u m of si x ( 6) m o nt hs t o e n a bl e t h e S p o ns or t o pr ot e ct its ri g hts; a n d 
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  I n t h e e v e nt t h at B o n e T h er a p e uti cs r e as o n a bl y o bj e cts t o t h e pr o p os e d c o m m u ni c ati o n 

or p u bli c ati o n as c o nfli cti n g wit h or c o m pr o misi n g t h e S p o ns or’s i nt ell e ct u al pr o p ert y 

ri g hts or i nt er ests, t h e pr o p os e d c o m m u ni c ati o n or p u bli c ati o n s h all b e m o difi e d i n or d er 

t o f ull y a d dr ess t h e S p o ns or’s c o n c er ns a n d r e q u e sts of m o difi c ati o ns (i n cl u di n g, b ut n ot 

limit e d t o d el eti o n of a n y S p o ns or C o nfi d e nti al I nf or m ati o n fr o m t h e pr o p os e d 

c o m m u ni c ati o n or p u bli c ati o n), a n d s u c h m o difi e d c o m m u ni c ati o n or p u bli c ati o n m a y 

n ot b e s u b mitt e d, p u bli s h e d, dis cl os e d, or diss e mi n at e d u ntil t h e S p o ns or h as c o nfir m e d 

its a gr e e m e nt i n writi n g; a n d 

  A n y o bj e cti o n/r e q u est e d m o difi c ati o n m a d e b y t h e S p o ns or c o n c er ni n g a pr o p os e d 

c o m m u ni c ati o n or p u bli c ati o n s h all b e i m pl e m e nt e d. 
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1 4  R E F E R E N C E S 

- Al - A ql Z. S, Al a gl A. S, Gr a v es D. T, G erst e nf el d L. C, Ei n h or n T. A. M ol e c ul ar M e c h a nis m s 

C o ntr olli n g B o n e F or m ati o n d uri n g Fr a ct ur e H e ali n g a n d Distr a cti o n Ost e o g e n esis. J 

D E N T R E S F e br u ar y 2 0 0 8; 8 7: 1 0 7- 1 1 8. 

- Alt V, M e y er C, Lit zl b a u er H D, S c h n ettl er R. Tr e at m e nt of a d o u bl e n o n u ni o n of t h e f e m ur 

b y r h B M P- 2. J Ort h o p Tr a u m a. 2 0 0 7; 2 1( 1 0): 7 3 4- 7 3 7. 

- A m eri c a n C oll e g e of R h e u m at ol o g y ( A C R), c o m mitt e e t o r e e v al u at e i m pr o v e m e nt crit eri a, 

2 0 0 7. A pr o p os e d R e visi o n t o t h e A C R 2 0: T h e h y bri d M e as ur e of A m eri c a n C oll e g e of 

R h e u m at ol o g y R es p o ns e. 2 0 0 7; 5 7( 2): 1 9 3- 2 0 2 

- A x elr a d T. W, Ei n h or n T. A. Us e of Cli ni c al Ass ess m e nt T o ols i n t h e E v al u ati o n of Fr a ct ur e 

H e ali n g. I nj ur y. I nt. J. C ar e I nj ur e d 2 0 1 1; 4 2: 3 0 1- 3 0 5. 

- B aj a d a S , M ars h all MJ , Wri g ht K T , Ri c h ar ds o n J B , J o h ns o n W E . D e cr e as e d ost e o g e n esis, 

i n cr e as e d c ell s e n es c e n c e a n d el e v at e d Di c k k o pf- 1 s e cr eti o n i n h u m a n fr a ct ur e n o n- u ni o n 

str o m al c ell s. B o n e.  2 0 0 9; 4 5( 4): 7 2 6- 3 5 

- B h a n d ari M, G u y att G, S wi o nt k o ws ki M. F., T or n ett a P, S pr a g u e S, S c h e mits c h E. H, A 

l a ck of c o ns e ns us i n t h e ass ess m e nt of fr a ct ur e h e ali n g a m o n g ort h o p a e di c s ur g e o ns, 

J o ur n al of ort h o p a e di c Tr a u m a, 2 0 0 2; 1 6 ( 8): 5 6 2- 5 6 6 

- B h a n d ari M, F o n g K, S pr a g u e S, Willi a ms D, P e tris or B, V ari a bilit y i n t h e d efi niti o n a n d 

p er c ei v e d c a us es of d el a y e d u ni o n a n d n o n u ni o ns, T h e J o ur n al of B o n e a n d J oi nt S ur g er y, 

2 0 1 2, 9 4: e 1 0 9( 1- 6) 

- B h att a c h ar y y a T, B o u c h ar d K, P h a d k e A, M ei gs J. B, K ass arji a n A, S al a mi p o ur H. T h e 

A c c ur a c y of C o m p ut e d T o m o gr a p h y f or t h e Di a g n osis of Ti bi al N o n u ni o n. J B o n e J oi nt 

S ur g A m.  2 0 0 6; 8 8( 4): 6 9 2- 6 9 7  

- Bis h o p J A, P al a n c a A A, B elli n o MJ, L o w e n b er g D W. Ass ess m e nt of c o m pr o mis e d 

fr a ct ur e h e ali n g. J A m A c a d Ort h o p S ur g 2 0 1 2; 2 0: 2 7 3- 2 8 2 

- Br ei vi k H, B or c h gr e vi n k P C, All e n S M, R oss el a n d L, Br ei vi k H als E K, K v arst ei n G, 

St u b h a u g A. Ass ess m e nt of p ai n. Br. J. A n a est h. 2 0 0 8; 1 0 1: 1 7- 2 4. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Bajada%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19540374
http://www.ncbi.nlm.nih.gov/pubmed?term=Marshall%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=19540374
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=19540374
http://www.ncbi.nlm.nih.gov/pubmed?term=Richardson%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=19540374
http://www.ncbi.nlm.nih.gov/pubmed?term=Johnson%20WE%5BAuthor%5D&cauthor=true&cauthor_uid=19540374
http://www.ncbi.nlm.nih.gov/pubmed?term=bajada%202009%20osteogenesis
http://www.ncbi.nlm.nih.gov/pubmed?term=The%20Accuracy%20of%20Computed%20Tomography%20for%20the%20Diagnosis%20of%20Tibial%20Nonunion.
http://www.ncbi.nlm.nih.gov/pubmed?term=The%20Accuracy%20of%20Computed%20Tomography%20for%20the%20Diagnosis%20of%20Tibial%20Nonunion.
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- Br y a nt D , F er n a n d es N . M e as uri n g p ati e nt o ut c o m es: a pri m er. I nj ur y. 2 0 1 1 M ar; 

4 2( 3): 2 3 2- 5.  

- B uss e J, B h a n d ari M, K ul k ar ni A, T u n ks E. T h e eff e ct of l o w-i nt e nsit y p ul s e d ultr as o u n d 

t h er a p y o n ti m e t o fr a ct ur e h e ali n g: a m et a- a n al ysi s. C M AJ, 2 0 0 2; 1 6 6( 4): 4 3 7- 4 1 

- C al ori G M, Al bis etti W., A g us A, L ori S, T a gli a b u e L. Ris ks f a ct ors c o ntri b uti n g t o 

fr a ct ur e n o n- u ni o ns. I nj ur y I nt. J. C ar e I nj ur e d. 2 0 0 7; 3 8 5: S 1 1- 1 8. 

- C orr al es L A, M ors h e d S, B h a n d ari M, Mi cl a u T. V ari a bilit y i n t h e ass ess m e nt of fr a ct ur e-

h e ali n g i n ort h o p a e di c tr a u m a st u di es. J. B o n e J oi nt S ur g. A m. 2 0 0 8; 9 0: 1 8 6 2- 1 8 6 8. 

- C o urt- Br o w n C a n d M c Q u e e n M.  C o m p art m e nt s y n dr o m e d el a ys ti bi al u ni o n. A ct a 

Ort h o p S c a n d. 1 9 8 7; 5 8: 2 4 9- 5 2. 

- Cr o wl e y DJ, K a n a k aris N K, Gi a n n o u dis P V. F e m or al di a p h ys e al as e pti c n o n- u ni o ns: Is 

t h er e a n i d e al m et h o d of tr e at m e nt ? I nt. J. C ar e I nj ur e d 2 0 0 7; 3 8: S 5 5- 6 3. 

- Ei n h or n T A. E n h a ns e m e nt of fr a ct ur e h e ali n g. J B o n e J oi nt S ur g A m. 1 9 9 5; 7 7( 6): 9 4 0- 5 6 

- Elli s H. T h e s p e e d of h e ali n g aft er fr a ct ur e of t h e ti bi al s h aft. J B o n e J oi nt S ur g; 1 9 5 8; 4 0-

B: 4 2- 6 

- F els o n D T , Z h a n g Y , H a n n a n M T , N ai m ar k A , W eiss m a n B , Ali a b a di P , L e v y D . Ris k 

f a ct ors f or i n ci d e nt r a di o gr a p hi c k n e e ost e o art hriti s i n t h e el d erl y: t h e Fr a mi n g h a m St u d y. 

Art hritis R h e u m.  1 9 9 7; 4 0( 4): 7 2 8- 3 3. 

- Fri e dl a e n d er G E , P err y C R , C ol e J D , C o o k S D , Ci er n y G , M us c hl er G F , Z y c h G A , 

C al h o u n J H , L a F ort e AJ , Yi n S . Ost e o g e ni c pr ot ei n- 1 ( B o n e M or p h o g e n eti c Pr ot ei n- 7) i n 

t h e tr e at m e nt of ti bi al n o n u ni o ns: A pr os p e cti v e, r a n d o mi z e d cli ni c al tri al c o m p ari n g 

R H O P- 1 wit h fr es h b o n e. J. B o n e J oi nt S ur g. A m. 2 0 0 1; 8 3 A( 1, Pt 2): S 1 5 1- 1 5 8. 

- G ast o n M S a n d Si m ps o n A H. I n hi biti o n of fr a ct ur e h e ali n g. J B o n e J oi nt S ur g Br, 2 0 0 7; 

8 9( 1 2): 1 5 5 3- 6 0. 

- G e or g e A , P o p e J E . T h e mi ni m all y i m p ort a nt diff er e n c e ( MI D) f or p ati e nt-r e p ort e d 

o ut c o m es i n cl u di n g p ai n, f ati g u e, sl e e p a n d t h e h e alt h ass ess m e nt q u esti o n n air e dis a bilit y 

i n d e x ( H A Q- DI) i n pri m ar y Sj ö gr e n's s y n dr o m e. Cli n E x p R h e u m at ol.  2 0 1 1; 2 9( 2): 2 4 8-

5 3.  

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bryant%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fernandes%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=measuring%20patient%20outcomes%20bryant%20injury%202011
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Felson%20DT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hannan%20MT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naimark%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weissman%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aliabadi%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Levy%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9125257
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Friedlaender%20GE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perry%20CR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cole%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cook%20SD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cierny%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Muschler%20GF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zych%20GA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Calhoun%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22LaForte%20AJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yin%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22George%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pope%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=george%20the%20minimally%20importante%20difference%20for%20patient-reported%202011
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- Gi a n n o u dis, P V, M a c D o n al d, D A, M att h e ws S J, S mit h, R M, F url o n g, AJ, a n d D e B o er, P. 

N o n u ni o n of t h e f e m or al di a p h ysis: T h e i nfl u e n c e of r e a mi n g a n d n o n- st er oi d al a nti-

i nfl a m at or y dr u gs. J B o n e J oi nt S ur g. 2 0 0 0; 8 2- B: 6 5 5- 8. 

- H a k DJ, Fit z p atri c k D, Bis h o p J A, M ars h J L, Til p S, S c h n ettl er R, Si m ps o n H, Alt V. 

D el a y e d u ni o n a n d n o n u ni o ns: E pi d e mi ol o g y, cli ni c al i ss u es, a n d fi n a n ci al as p e cts. I nj ur y 

2 0 1 4; 4 5 S: S 3- S 7  

- H a u z e ur J P, Orl off S, T a v er n e -V er b a n c k J, P ast e els J L. Di a g n osis of as e pti c ost e o n e cr osis 

of t h e f e m or al h e a d b y p er c ut a n e o us  tr a nstr o c h a nt eri a n n e e dl e bi o ps y. Cli n R h e u m at ol. 

1 9 8 6; 5: 3 4 6 -3 5 8.  

- H a ys R D, M or al es L S. T h e R A N D- 3 6 m e as ur e of h e alt h-r el at e d q u alit y of lif e. A n n M e d 

2 0 0 1; 3 3( 5): 3 5 0- 7 

- H e c k m a n J, S ar as o h n- K a h n J. T h e e c o n o mi cs of tr e ati n g fr a ct ur e ti bi a, t h e c ost of d el a y e d 

u ni o n. B ull eti n H os pit al f or J oi nt dis e as es, 1 9 9 7; 5 6( 1) 

- J o n es C B , M a y o K A . N o n u ni o n tr e at m e nt: ili a c cr est b o n e gr aft t e c h ni q u es. J  Ort h o p 

Tr a u m a.  2 0 0 5 N o v- D e c; 1 9( 1 0 S u p pl): S 1 1- 3. 

- K a n a k aris N, P ali o b eis C H, M a ni d a kis N, Gi a n n o u dis P. Bi ol o gi c al e n h a n c e m e nt of ti bi al 

di a p h ys e al as e pti c n o n- u ni o ns: t h e effi c a c y of a ut ol o g o us b o n e gr afti n g, B M P s a n d 

r e a mi n g b y- pr o d u cts. I nj ur y 2 0 0 7; 3 8 S: S 6 5- S 7 5. 

- K ell y A M. D o es t h e Cli ni c al Si g nifi c a nt Diff er e n c e i n Vis u al A n al o g S c al e P ai n S c or es 

V ar y wit h G e n d er, A g e, or C a us e of P ai n ? A c a d e mi c E m er g e n c y M e di ci n e. N o v e m b er 

1 9 9 8, v ol u m e 5, n u m b er 1 1 

- K ell y A M. T h e mi ni m u m cli ni c all y si g nifi c a nt diff er e n c e i n vis u al a n al o g u e s c al e p ai n 

s c or e d o es n ot diff er wit h s e v erit y of p ai n. E m er g. M e d. J. 2 0 0 1; 1 8: 2 0 5- 2 0 7.  

- K e n d all H, S p e n c e J, M ur p h y M. F, R e vi e w of P ai n- M e as ur e m e nt T o ols. A n n E m er g M e d 

A pril 1 9 9 6; 2 7: 4 2 7- 4 3 2. 

- K n o x H. T, Cli ni c al v ers us St atisti c al Si g nifi c a n c e i n t h e Ass ess m e nt of P ai n R eli ef. A n n 

E m er g M e d A pril 1 9 9 6; 2 7: 4 3 9- 4 4 1. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jones%20CB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mayo%20KA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16479216
http://www.ncbi.nlm.nih.gov/pubmed/16479216
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- K o nt a kis G M et al. I ntr a m e d ull ar y n aili n g f or n o n- u ni o n of t h e h u m er al di a p h ysis: A 

r e vi e w. I nt. J. C ar e I nj ur e d 2 0 0 6; 3 7: 9 5 3- 9 6 0. 

- K o oistr a B W, Dij k m a n B G, B uss e J W, S pr a g u e S, S c h mits c h E H, B h a n dri M. r a di o gr a p hi c 

u ni o n s c al e i n ti bi al fr a ct ur es: r eli a bilit y a n d v ali dit y. J. Ort h o p. Tr a u m a. 2 0 1 0; 2 4: S 8 1-

S 8 6  

- K w o k T , P o p e J E . Mi ni m all y i m p ort a nt diff er e n c e f or p ati e nt-r e p ort e d o ut c o m es i n 

ps ori ati c art hritis: H e alt h Ass ess m e nt Q u esti o n n air e a n d p ai n, f ati g u e, a n d gl o b al vis u al 

a n al o g s c al es. J R h e u m at ol.  2 0 1 0  M a y; 3 7( 5): 1 0 2 4- 8.  

- M a ki n o T, H a k DJ, H a z el w o o d SJ, C urtiss S, R e d di A H. Pr e v e nti o n of atr o p hi c n o n u ni o n 

d e v el o p m e nt b y r e c o m bi n a nt h u m a n b o n e m or p h o g e n eti c pr ot ei n- 7. J Ort h o p R es. 2 0 0 5; 

2 3( 3): 6 3 2- 6 3 8. 

- M c Q u e e n M M, C hristi e J, C o urt- Br o w n C M. A c ut e c o m p art m e nt s y n dr o m e i n ti bi al 

di a p h ys e al fr a ct ur es. J B o n e J oi nt S ur g Br 1 9 9 6; 7 8 ( 1): 9 5- 8. 

- M e g as P. Cl assifi c ati o n of n o n- u ni o n. I nj ur y, I nt J C ar e I nj ur e d. 2 0 0 5; 3 6 S: S 3 0- S 3 7. 

- M or a R., P al e y D., N o n u ni o n  of t h e L o n g B o n es: Di a g n osis a n d tr e at m e nt wit h 

c o m pr essi o n -distr a cti o n t e c h ni q u e. M ar c h 8, S pri n g er e diti o n( 1), M ar 8, 2 0 0 6 . 

- M ors h e d S, C orr al es L, G e n a nt, Mi cl a u T. O ut c o m e Ass ess m e nt i n Cli ni c al Tri als of 

Fr a ct ur e- H e ali n g. J B o n e J oi nt S ur g A m. 2 0 0 8; 9 0( S u p pl 1): 6 2- 7. 

- M üll er M E, N a z ari a n S, K o c h P, S c h at z k er J. T h e c o m pr e h e nsi v e cl assi fi c ati o n of fr a ct ur es 

of l o n g b o n es. B erli n: S pri n g er- V erl a g, 1 9 9 0. 

- Ni c oll E. A. Fr a ct ur es of t h e ti bi al s h aft: a s ur v e y of 7 0 5 c as es. J B o n e J oi nt S ur g. 1 9 6 4; 

4 6- B: 3 7 3- 8 7 

- N o ci ni P F , B e d o g ni A , V als e c c hi S , Tr e visi ol L , F err ari F , Fi or A , S ai a G . Of t h e ili a c cr est 

f oll o wi n g a nt eri or a n d p ost eri or b o n e gr aft h ar v e sti n g: R e vi e w of t h e lit er at ur e a n d c as e 

pr es e nt ati o n. Mi n er v a St o m at ol. 2 0 0 3; 5 2 ( 1 0). 

- O a kl e y MJ , S mit h W R , M or g a n S J , Zir a n N M , Zir a n B H . R e p etiti v e p ost eri or ili a c cr est 

a ut o gr aft h ar v est r es ulti n g i n a n u nst a bl e p el vi c fr a ct ur e a n d i nf e ct e d n o n- u ni o n: C as e 

r e p ort a n d r e vi e w of t h e lit er at ur e. P ati e nt S af et y i n S ur g er y 2 0 0 7; 1: 6. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kwok%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pope%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=kwok%20minimally%20importante%20difference%20for%20patient-reported%202010
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nocini%20PF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bedogni%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Valsecchi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Trevisiol%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferrari%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fior%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saia%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oakley%20MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smith%20WR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Morgan%20SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ziran%20NM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ziran%20BH%22%5BAuthor%5D
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- Osi gr aft ®  Pr o d u ct I nf or m ati o n a n d S ci e ntifi c Dis c ussi o n, E P A R p u bli s h e d o n E M A 

w e bsit e, 0 2/ 0 4/ 2 0 0 8 Osi gr aft- H- C- 2 9 3- II- 3 8 

- Pi es k e O , Witt m a n n A , Z as p el J , L öffl er T , R u b e n b a u er B , Tr e nt z s c h H , P ilt z S. B o n e gr aft 

v ers us d e mi n er ali s e d b o n e m atri x i n i nt er n al fi x ati o n of u n u nit e d l o n g b o n es. J o ur n al of 

Tr a u m a M a n a g e m e nt & O ut c o m es 2 0 0 9; 3: 1 1. 

- P o p e J E , K h a n n a D , N orri e D , O ui m et J M.  T h e mi ni m all y  i m p ort a nt diff er e n c e  f or t h e 

h e alt h  ass ess m e nt  q u esti o n n air e  i n r h e u m at oi d art hritis cli ni c al pr a cti c e is s m all er t h a n i n 

r a n d o mi z e d c o ntr oll e d tri als. J R h e u m at ol.  2 0 0 9 F e b; 3 6( 2): 2 5 4- 9. 

- Pr oi etti L , M al a p o nt e G , Li br a M , N a v ol a ni c P M , B e v el a c q u a Y , Tr a v ali S , M a z z ari n o 

M C . A n al ysis of h e p atiti s C vir us i nf e cti o n a m o n g h e alt h- c ar e w or k ers: a n o bs er v ati o n al 

st u d y. Mi n er v a G astr o e nt er ol Di et ol.  2 0 0 5 S e p; 5 1( 3): 2 5 5- 9. 

- R o n g a M, B al d o F, Z a p p al a G, C h er u bi n o P. R e c o m bi n a nt h u m a n b o n e m or p h o g e n eti c 

pr ot ei n- 7 f or tr e at m e nt of l o n g b o n e n o n- u ni o n : A n o bs er v ati o n al, r etr os p e cti v e, n o n-

r a n d o mi z e d st u d y of 1 0 5 p ati e nts. I nj ur y 2 0 0 6; 3 7 S: S 5 1- S 5 6. 

- S a ms a G, E d el m a n D, R ot h m a n M L, Willi a ms G R, Li ps c o m b J, M at c h ar D. D et er mi ni n g 

cli ni c all y i m p ort a nt diff er e n c es i n h e alt h st at us m e as ur es: a g e n er al a p pr o a c h wit h 

ill ustr ati o n t o t h e H e alt h Utiliti es I n d e x M ar k II. P h ar m a c o e c o n o mi cs, 1 9 9 9; 1 5: 1 4 1- 5 5. 

- S c h e p ers T , Ki e b o o m B C , B ess e ms G H , V o g els L M , v a n Li es h o ut E M , P at k a P . S u bt al ar 

v ers us tri pl e art hr o d esis aft er i ntr a -arti c ul ar c al c a n e al fr a ct ur es. Str at e gi es Tr a u m a Li m b 

R e c o nstr.  2 0 1 0 A u g; 5( 2): 9 7- 1 0 3.  

- S c h mit z M A, Fi n n e g a n M, N at ar aj a n R, C h a m pi n e J. Eff e ct of s m o ki n g o n ti bi al s h aft 

fr a ct ur e h e ali n g. Cli n Ort h o p R el at R es 1 9 9 9; 3 6 5: 1 8 4- 2 0 0. 

- S e n M K, Mi cl a u T. A ut ol o g o us ili a c cr est b o n e gr aft: S h o ul d it still b e t h e g ol d st a n d ar d 

f or tr e ati n g n o n u ni o ns. I nj ur y 2 0 0 7; 3 8 S 1: S 7 5- S 8 0. 

- S h e ar er D, M ors h e d S. C o m m o n g e n eri c m e as ur es of h e alt h r el at e d q u alit y of lif e i n i nj ur e d 

p ati e nts. I nj ur y, I nt. J. C ar e I nj ur e d 4 2. 2 0 1 1: 2 4 1 – 2 4 7 

- S c h o e nf el d D. St atisti c al c o nsi d er ati o ns f or pil ot st u di es. I nt J R a di ati o n O n c ol Bi ol 

P h ysi cs 1 9 8 0; 6: 3 7 1- 3 7 4. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pieske%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wittmann%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zaspel%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22L%C3%B6ffler%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rubenbauer%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Trentzsch%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Piltz%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khanna%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Norrie%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19132791
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Proietti%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Malaponte%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Libra%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navolanic%20PM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bevelacqua%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Travali%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mazzarino%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mazzarino%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16280967
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schepers%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kieboom%20BC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bessems%20GH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vogels%20LM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Lieshout%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Patka%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21811905
http://www.ncbi.nlm.nih.gov/pubmed/21811905
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- S o u c a c os P N, D aili a n a Z, B eris A E, J o h ns o n E O. V as c ul aris e d b o n e gr afts f or t h e 

m a n a g e m e nt of n o n- u ni o n. I nt. J. C ar e I nj ur e d 2 0 0 6; 3 7 S: S 4 1- S 5 0. 

- T u v o G., M or a R., G alli G. B. Tr e at m e nt of N o ni nf e ct e d N o n u ni o ns : N or m otr o p hi c 

N o n u ni o ns. I n N o n u ni o n of t h e L o n g B o n es, R. M or a, S pri n g er, 2 0 0 6 

- V a n n a b o u at h o n g C, S pr a g u e S, B h a n d ari M. G ui d eli n es f or fr a ct ur e h e ali n g ass ess m e nts 

i n cli ni c al tri als. P art I: D efi niti o ns a n d e n d p oi nt c o m mitt e es I nj ur y, I nt. J. C ar e I nj ur e d. 

2 0 1 1; 4 2: 3 1 4 – 3 1 6. 

- W e b er B G, C e c h O. P s e u d o art hr osis: P at h ol o g y, Bi o m e c h a ni cs, T h er a p y, R es ult s. B er n e, 

S wit z erl a n d: H a ns H u b er M e di c al P u bli s h er; 1 9 7 6. 

- W h el a n d B, B h a n dri M, M c K e e M D, G u y att G H, Kr e d er HJ, St e p h e n D, S c h mits c h E H. 

I nt er o bs er ver a n d i ntr a o b s er v er v ari ati o n i n t h e ass ess m e nt of t h e h e ali n g of ti bi al fr a ct ur es 

aft er i ntr a m e d ull ar y fi x ati o n. J. B o n e J oi nt S ur g. 2 0 0 2; 8 4 B: 1 5 -1 8  

- W h el a n D B, B h a n d ari M, St e p h e n D, Kr e d er H J, M c K e e M D, Z d er o R. d e v el o p m e nt of 

r a di o gr a p hi c u ni o n s c or e f or ti bi al fr a ct ur es f or t h e ass ess m e nt of ti bi al fr a ct ur e h e ali n g 

aft er i ntr a m e d ull ar y fi x ati o n. J. of Tr a u m a, I nj ur y, I nf e cti o n & Criti c al C ar e. 2 0 1 0; 6 8 ( 3): 

6 2 9- 6 3 2 

- Wiss  D A, St ets o n W B. Ti bi al N o n u ni o n: Tr e at m e nt Alt er n ati v es. J A m A c a d Ort h o p S ur g 

1 9 9 6; 4 ( 5): 2 4 9- 2 5 7. 

- Zi m m er m a n n G., M üll er A, W e nt z e ns e n A. T h e v al u e of l a b or at or y a n d i m a gi n g st u di es 

i n t h e e v al u ati o n of l o n g- b o n e n o n- u ni o ns. I nj ur y, 2 0 0 7; 3 8 S, 3 3- 3 7 
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1 5  A N N E X E S  
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1 5. 2  A N N E X 1: VI S U A L A N A L O G U E S C A L E O F G L O B A L DI S E A S E 

E V A L U A TI O N 

 

I n t h e p ati e nt’s a n d I n v esti g at or’s q u esti o n n air es, t h e Vis u al A n al o g u e S c al e f or Gl o b al Dis e as e 

E v al u ati o n i s pr es e nt e d a s f oll o ws: 

 

“ C o nsi d eri n g ( o v er t h e l a st w e e k *) all t h e w a y y o ur dis e as e (i. e., d el a y e d- u ni o n fr a ct ur e) aff e cts 

y o u, pl e as e i n di c at e b y a n X o n t hi s h ori z o nt al li n e h o w w ell y o u ar e d oi n g wit h t h e w orst 

p ossi bl e g e n er al h e alt h ( 1 0 0) a n d b est p os si bl e g e n er al h e alt h ( 0). ”  

 

 

                           0                                                                                         1 0 0 

 

* O r as p er c ei v e d b y t h e I n v esti g at or d uri n g t h e vi sit 
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1 5. 3  A N N E X 2: VI S U A L A N A L O G U E S C A L E O F P AI N 

In t h e p ati e nt’s q u esti o n n air es, t h e Vis u al A n al o g u e S c al e f or p ai n i s pr es e nt e d as f oll o ws: 

“ T h e h ori z o nt al li n e b el o w r e pr es e nts e x tr e m e p ai n ( 1 0 0) a n d n o p ai n ( 0). Pl e as e i n di c at e o n 

t hi s h ori z o nt al li n e t h e p ositi o n r efl e cti n g t h e b est y o ur a ns w er t o t h e b el o w q u esti o n b y a X”  

 

1 5. 3. 1  P ai n at r est 

O n a v er a g e, h o w w o ul d y o u q u alif y y o ur p ai n at r est o v er t h e l ast w e e k ? 

 

                          0                                                                                           1 0 0 

 

1 5. 3. 2  P ai n d uri n g a cti viti es 

O n a v er a g e, h o w w o ul d y o u q u alif y y o ur p ai n d uri n g d ail y lif e a cti viti es o v er t h e l ast w e e k ? 

 

                          0                                                                                           1 0 0 

 

1 5. 3. 3  P ai n at p al p ati o n ( p erf or m e d b y t h e I n v esti g at or or t h e n urs e) 

H o w w o ul d y o u q u alif y t h e p ai n at p al p ati o n ? 

 

                          0                                                                                          1 0 0 
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1 5. 4  A N N E X 3: W EI G H T B E A RI N G S C O R E  

F or a d el a y e d- u ni o n fr a ct ur e of a l o w er e xtr e mit y, t h e p ati e nt will b e r e q u est e d t o st a n d or w al k. 

F or a d el a y e d- u ni o n fr a ct ur e of a n u p p er e xtr e mit y, t h e p ati e nt will b e r e q u est e d, w hil e 

st a n di n g, t o p us h wit h t h e i nj ur e d ar m o n a t a bl e. 

T h e t est will b e d o n e “ as t ol er at e d ” b y t h e p ati e nt w h o will c o m pl et e t h e q u esti o n n air e b el o w 

a c c or di n g t o t h e fr a ct ur e sit e. 

Fr a ct ur e sit e:  

S c o r e  L o w e r E xt r e mit y L o n g B o n es  U p p e r E xt r e mit y L o n g b o n es  

0  N o w ei g ht o n i nj ur e d l e g i s all o w e d. W hil e 

t h e p ati e nt st a n ds or w al ks, h e/ s h e m ust 

h ol d l e g off t h e fl o or.  

N o w ei g ht o n i nj ur e d ar m is all o w e d. W hil e 

t h e p ati e nt st a n ds, h e/ s h e m ust h ol d i nj ur e d 

ar m off t h e t a bl e.  

1  W h e n t h e p ati e nt st a n ds or w al ks, h e/s h e 

m a y o nl y t o u c h t h e fl o or f or b al a n c e. N o 

b o d y w ei g ht c a n b e pl a c e d o n t h e l e g.  

W h e n t h e p ati e nt st a n ds, h e/ s h e m a y o nl y 

t o u c h t h e t a bl e. N o b o d y w ei ght c a n b e pl a c e d 

o n t h e ar m.  

2  T h e p ati e nt m a y pl a c e s o m e of hi s/ h er 

b o d y w ei g ht o n t h e i nj ur e d l e g w h e n 

h e/ s h e st a n ds or w al ks.  

T h e p ati e nt m a y pl a c e s o m e of hi s/ h er b o d y  

w ei g ht o n t h e i nj ur e d ar m w h e n h e/ s h e st a n ds 

a n d l e a ns o n t h e t a bl e.  

3  F ull w ei g ht b e ari n g.  F ull w ei g ht b e ari n g.  
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1 5. 5  A N N E X 4: R A DI O L O GI C A L E V A L U A TI O N: M O DI FI E D R U S  / T U S 

T h e  r a di ol o gi c al e v al u ati o n will b e d o n e usi n g c o n v e nti o n al X-r a y (i n cl. a nt er o- p ost eri or, 

l at er o-l at er al) a n d C T S c a n. 

T h e  s c or es us e d i n t h e i m a gi n g i nt er pr et ati o n ar e:  

- S c or e 0 = C all us is A bs e nt a n d Fr a ct ur e li n e is A b s e nt; Fr a ct ur e is r e c e nt ( < 6 w e e ks)  

- S c or e 1 = C all us is A bs e nt a n d Fr a ct ur e li n e is Vi si bl e 

- S c or e 2 = C all us is Pr es e nt a n d Fr a ct ur e li n e is Vi si bl e 

- S c or e 3 = C all us is Pr es e nt a n d Fr a ct ur e li n e is I n visi bl e 

- S c or e 4 = C all us is A bs e nt a n d Fr a ct ur e li n e is A b s e nt; Fr a ct ur e is n ot r e c e nt ( > 6 w e e ks) 

T h e mi ni m u m m R U S/ T U S s c or e is 2 ( pr es e n c e of a fr a ct ur e li n e at l e ast o n 2 vi e ws), 

m a xi m u m is 1 6 ( b o n e is t ot all y r e p air e d). 

m R U S / T U S S C O R E:  I n di vi d u al c orti c al s c or e ( L at er al, M e di al, A nt eri or a n d P ost eri or 

C ort e x) 

M o difi e d R U S / T U S 

L at er al C ort e x    0    1    2    3    4  

M e di al C ort e x    0    1    2    3    4  

A nt eri or C ort e x    0    1    2    3    4  

P ost eri or C ort e x    0    1    2    3    4  

 

 T h e t ot al m R U S/ T U S s c or e ( 2 –  1 6) is t h e a d diti o n of t h e i n di vi d u al s c or es ( L at er al, M e di al, 

A nt eri or a n d P ost eri or C ort e x) 
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