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Date Version Brief Description of Changes 

Additional sensitivity and supportive analyses have been 
included to evaluate the reliability of the assumptions made 
in the primary analysis. The previous sensitivity and 
supportive analyses have also been verified and expanded 
upon. 

Supportive analyses to assess the impact of COVID-19 
pandemic on study results have been developed. It is 
anticipated that if any evidence emerges that the pandemic 
has affected the study endpoints, then it is necessary to 
consider how the initial study assumptions have changed 
and apply changes in the statistical criteria for final 
judgment of the study results. 

The present amendment also includes minor updates on 
section referencing and sentencing restructuring. 

31 October 2023 4.0 Section 9.2.1 has been modified to clarify the definition of 
actual treatment in the SAF population. 

Additional explanations have been added in Section 12.1 to 
clarify the calculation of intervals between visits and in 
Section 14.1.1 (Table 5) to summarize the different 
approaches for handling intercurrent events. 

In Section 14.2.5 a ranked ANCOVA has been planned in 
case of violation of normality assumption even after log-
transformation of data. 

Sections 14.3.3.1, 14.3.5, and 14.3.6 have been further 
elaborated to provide additional details. 

Sensitivity analyses have added in sections 14.4.1, 14.4.2, 
14.5.2, and 14.5.3. 

Additional subgroup analyses (by use of azithromycin at 
baseline and by BLAD disease at baseline) have been added 
in Section 14.6. The BLAD definition has been added in 
section 11.3. 

In section 15.2 more instructions for the analysis of Extent 
of Exposure have been added, while in Section 15.3.1 it has 
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D at e  V e rsi o n  B ri ef D es c ri pti o n of C h a n g es  

b e e n a d d e d a n a n al ysi s of i nf e cti o n r at es b y y e ar a n d 

o v er all.  

2 7  M ar c h 2 0 2 4  5. 0  , t h e f oll o wi n g c h a n g es h a v e 

b e e n a p pli e d:  

•  S e cti o n 1 4. 1. 1  h as b e e n a m e n d e d t o  c o nsi d er a 

tr e at m e nt c o m p osit e str at e g y i nst e a d of a tr e at m e nt 

p oli c y o n e . T h er ef or e, d e at h a n d r e -tr a ns pl a nt ati o n 

I E ar e i n cl u d e d i n t h e e n d p oi nt t hr o u g h a n 

i m p ut ati o n of  F E V 1 as a tr e at m e nt f ail ur e ( F E V 1 

e q u al t o z er o).  T his a p pli es als o t o 1 4. 1. 3 , 1 4. 2. 1 , 

1 4. 2. 2 , 1 4. 2. 3 , 1 4. 2. 5 , 1 4. 3. 3. 3 , 1 4. 3. 4 , 1 4. 3. 5 , 

1 4. 3. 6 , 1 4. 4. 1 , a n d T a bl e 5 . 

•  S A P t e xt h as b e e n  r e vis e d t o b ett er s e p ar at e t h e 

c o n c e pt of missi n g d at a a n d i nt er c urr e nt e v e nts.  

•  T a bl e 5  h as b e e n u p d at e d f or cl arif yi n g h o w st u d y 

dis c o nti n u ati o n f or l a c k of effi c a c y ar e tr e at e d i n t h e 

tri al. 

Cl arifi c ati o ns i n s e cti o n 1 4. 3. 3. 1 , 1 4. 3. 3. 2 , a n d 1 4. 4. 2  h a v e 

b e e n a d d e d t o s p e cif y a n al ysi s , c o m p aris o ns, an d fi g ur es.  

It is cl arifi e d i n s e cti o n 1 4. 4. 2  t h at B O S pr o gr essi o ns will 

b e c o nsi d er e d u p t o st u d y  e n d, e v e n aft er tr e at m e nt 

c o m pl eti o n/ di s c o nti n u ati o n.  

It is s p e cifi e d i n s e cti o n 1 4. 5. 1  t h at i n c as e of n ot e n o u g h 

r es p o ns es f or usi n g l o gi sti c r e gr essi o n, t h e n e x a ct m et h o ds 

will b e us e d f or CI a n d t e st.  

S e cti o n 1 5. 5. 1  h as b e e n u p d at e d wit h t h e f ull li st of 

H e m at ol o g y a n d Bi o c h e mi str y  e x a ms.  

Mi n or err ors i n t h e  h a v e b e e n fi x e d i n s e cti o n 

1 7 . 
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5  I N T R O D U C TI O N 

T his St atisti c al A n al ysi s Pl a n ( S A P) pr o vi d es d et ails of s p e cifi c pl a n n e d a n al ys es t o b e p erf or m e d 

o n t h e d at a t o b e c oll e ct e d fr o m cli ni c al tri al B T –  L -Cs A –  3 0 2 –  D L T ( B O S T O N -2) . T his S A P  

is b as e d o n t h e Cli ni c al tri al p r ot o c ol v ersi o n 6 .0  ( a m e n d m e nt 5 .0) , d at e d 0 7 A pril 2 0 2 3 . 

M o difi c ati o ns t o t hi s S A P will b e s u bj e ct t o d et ail e d d o c u m e nt ati o n r el ati n g t o ti mi n g a n d 

r ati o n al e, wit h a f o c us o n i d e ntif yi n g a n d pr o vi di n g a r ati o n al e f or c h a n g es.  A n y d e vi ati o ns fr o m 

t h e S A P will b e f ull y d es cri b e d i n t h e i nt e gr at e d cli ni c al st u d y r e p ort  ( C S R). 

T h e m ai n p ur p os e of t his S A P i s t o pr e -s p e cif y st ati sti c al a n al ys es t h at r el at e t o i d e ntifi e d cli ni c al 

tri al o bj e cti v es. A n y s u p p orti v e or e x pl or at or y a n al ys es pr es e nt e d i n t h e i nt e gr at e d C S R w hi c h ar e 

n ot d es cri b e d i n t h e S A P will b e n ot e d as s u c h.  

6  T RI A L O BJ E C TI V E S  

T h e o bj e cti v e of t hi s tri al is t o ass ess t h e eff i c a c y a n d s af et y of a d d -o n a er os oli z e d Li p os o m al 

C y cl os p ori n e A I n h al ati o n S ol uti o n ( L -Cs A ) t o St an d ar d of C ar e ( S o C) t h er a p y as c o m p ar e d t o 

S o C t h er a p y al o n e i n t h e tr e at m e nt of br o n c hi olitis o blit er a ns s y n dr o m e ( B O S) i n d o u bl e l u n g 

tr a ns pl a nt ( D L T) r e ci pi e nts. 

7  I N V E S TI G A TI O N A L P L A N 

7. 1  T ri al D e si g n  

T his is a P h as e III, pr os p e cti v e, m ulti c e nt er, r a n d o mi z e d , c o ntr oll e d cli ni c al tri al of L-Cs A f or t h e 

tr e at m e nt of B O S i n a d ults wit h cli ni c all y d efi n e d B O S  ( C L A D –  B O S p h e n ot y p e)  f oll o wi n g D L T. 

P ati e nts will r e c ei v e eit h er L -Cs A ( 1 0 m g) vi a t h e  

t wi c e d ail y pl us S o C tr e at m e nt or S o C al o n e, f or a p eri o d of 4 8 w e e ks. All p ati e nts will b e eli gi bl e 

t o c o nti n u e i n a n o p e n-l a b el e xt e nsi o n tri al of L-Cs A , B T –  L -Cs A –  3 0 3 –  F U ( B O S T O N -3)  

f oll o wi n g c o m pl eti o n of B O S T O N-2.  

A t ot al of 1 1 visits ( S cr e e ni n g, V 1 t hr o u g h V 1 0) will b e p erf or m e d d uri n g t h e cli ni c al tri al. Aft er 

i nf or m e d c o ns e nt h as b e e n o bt ai n e d, a S cr e e ni n g Visit will b e c arri e d o ut i n or d er t o c h e c k g e n er al 

eli gi bilit y f or p arti ci p ati o n.  If a p ati e nt  f ail s t h e s cr e e ni n g pr o c ess d u e t o n ot m e eti n g 

i n cl usi o n/ e x cl usi o n crit eri a, a r e-s cr e e ni n g is all o w e d . At t h e B as eli n e Visit ( V 1, r a n d o mi z ati o n 

visit), i n cl usi o n a n d e x cl usi o n crit eri a will b e r e -c h e c k e d , a n d b as eli n e  s eri al  s pir o m etr y  will b e  

p erf or m e d.  D uri n g t h e 4 8 -w e e k tr e at m e nt p eri o d, visits ar e s c h e d ul e d e v er y 4 -8 w e e ks ( V 2 , …, 

V 9). Visit 9 ( E n d of Tr e at m e nt, E o T) is s c h e d ul e d t o o c c ur 4 8 w e e ks aft er Visit 1. If a p ati e nt h as 

a n e v e nt t h at m e ets o n e of t h e crit eri a f or pr o gr essi o n of B O S, pr o gr es si o n of B O S m ust b e 

c o nfir m e d b y m e as ur e m e nts t h at ar e t a k e n wit h   s pir o m et er at l e ast 2 w e e ks a p art. 

C CI

C CI
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Visit 1 0 ( E n d of St u d y, E o S) is a s af et y f oll o w -u p visit  p erf or m e d 4 w e e ks aft er Visit 9/ E o T  o nl y 

i n p ati e nts n ot r olli n g o v er t o t h e e xt e nsi o n st u d y (B O S T O N -3) or  if p o ssi bl e, i n p ati e nts w h o 

d e ci d e d t o wit h dr a w t h e c o ns e nt d uri n g t h e st u d y . F or p ati e nts w h o will e nr oll t o B O S T O N -3, t h e 

E o T visit will b e t h e E o S visit.  

H o w e v er, if o n e of t h e vi sit s fr o m Visit 2 t o Visit 8 a n d dis c o nti n u ati o n visits c a n n ot b e p erf or m e d 

at sit e d u e t o C O VI D -1 9, r e m ot e visits ( e. g. , b y t el e p h o n e) ar e p ossi bl e.  

7. 2  R a n d o mi z ati o n a n d St r atifi c ati o n  

At t h e B as eli n e visit  ( V 1), aft er all i n cl usi o n a n d e x cl usi o n crit eri a h a v e b e e n f ull y e v al u at e d, 

eli gi bl e p ati e nts will b e r a n d o mi z e d wit h e q u al pr o b a bilit y t o o n e of t w o tr e at m e nt ar ms, a c o ntr ol 

ar m ( S o C  al o n e ) a n d a n i n v esti g ati o n al ar m ( L-Cs A pl us  S o C). 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) is L -Cs A. T o ass ur e b al a n c e b et w e e n tr e at m e nt ar ms wit h r e g ar d t o k e y v ari a bl es 

a n d p ot e nti al c o nf o u n d er s, str atifi c ati o n pri or t o r a n d o mi z ati o n will b e p erf or m e d f or t h e f oll o wi n g 

v ari a bl es:  

•  S cr e e ni n g F E V 1  ≥ 8 1 % of p ers o n al b est F E V 1  v al u e p ost -tr a ns pl a nt v ers us S cr e e ni n g F E V 1  

b et w e e n 8 0 -5 1 % of p ers o n al b est F E V 1  v al u e p ost -tr a ns pl a nt;  

•  A g e at t h e ti m e of r a n d o mi z ati o n:  < 5 5 y e ars v ers us ≥ 5 5 y e ars ; 

•  R e gi o n: N ort h A m eri c a  v ers us all ot h er c o u ntri es t o g et h er . 

Wit hi n e a c h of t h e 8  str at a, p ati e nts will b e r a n d o ml y assi g n e d wit h e q u al pr o b a bilit y ( 1: 1) t o eit h er 

t h e i n v esti g ati o n al or c o ntr ol ar m usi n g a p er m ut e d bl o c ks r a n d o mi z ati o n. T h e r a n d o mi z ati o n 

c o d e , i n cl u di n g s p e cifi c ati o n of t h e bl o c k si z e, will b e g e n er at e d b y a st atisti ci a n  n ot ot h er wis e 

i n v ol v e d wit h t h e tri al, usi n g v ali d at e d s oft w ar e. T h e u ni q u e r a n d o mi z ati o n n u m b er a n d tr e at m e nt 

assi g n m e nt of e a c h p ati e nt will b e pr o vi d e d t o t h e I n v esti g at or t hr o u g h t h e el e ctr o ni c C as e R e p ort 

F or m ( e C R F) aft er eli gi bilit y h as b e e n v eri fi e d. T h e n u m b er assi g n e d t o a p ati e nt will b e t h at 

p ati e nt’s u ni q u e i d e ntifi er t hr o u g h o ut t h e cli ni c al tri al a n d c a n n ot b e r e -assi g n e d t o a n ot h er p ati e nt.  

T his is a n o p e n -l a b el cli ni c al tri al . Cli ni c al tri al m o nit ors, tr e ati n g p h ysi ci a ns, st u d y n urs es, st u d y 

c o or di n at ors, a n d e nr oll e d p ati e nts will n ot b e bli n d e d t o tr e at m e nt assi g n m e nt . 

7. 3  P ri m a r y Effi c a c y E n d p oi nt  

•  M e a n c h a n g e i n F E V 1  ( L) fr o m b as eli n e t o W e e k 4 8 

F E V 1  d at a c oll e ct e d fr o m t h e o n sit e   s pir o m et er will b e c o nsi d er e d pri m ar y, w h il e t h e 

d at a c oll e ct e d wit h t h e   h o m e s pir o m et er will b e us e d f or s u p p orti v e a n al ys es.  

7. 4   

•   
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7. 6  S af et y E n d p oi nt s  

•  A d v ers e e v e nts ( A Es) (i n cl u di n g i nf e cti o ns a n d m ali g n a n ci es); 

•  A c ut e t ol er a bilit y of I M P (L -Cs A ); 

•  Cli ni c al l a b or at or y v ari a bl es ; 

•  R e n al f u n cti o n ; 

•  Vit als si g ns ; 

•  P h ysi c al e x a mi n ati o ns . 
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8  S T A TI S TI C A L C O N SI D E R A TI O N S  

8. 1  G e n e r al C o n si d e r ati o n s  a n d D e s c ri pti v e St ati sti c s  

All r e p ort o ut p ut s will b e pr o d u c e d usi n g   v ersi o n 

9 . 2 or l at er , i n a s e c ur e a n d v ali d at e d e n vir o n m e nt. All t a bl es, fi g ur es a n d d at a li sti n gs ( T F Ls) t o 

b e i n cl u d e d i n t h e r e p ort will b e i n d e p e n d e ntl y c h e c k e d f or c o nsist e n c y a n d i nt e grit y . 

T h e d at a r e c or d e d i n t h e e C R F  will b e s u m m ari z e d as a p pr o pri at e, p er tr e at m e nt gr o u p a n d f or t h e 

t ot al gr o u p, usi n g t h e f oll o wi n g d es cri pti v e m e as ur es: 

•  All c o nti n u o us v ari a bl es will b e s u m m ari z e d usi n g d es cri pti v e st atisti cs (i. e., n, m e a n, 

st a n d ar d d e vi ati o n  ( S D), m e di a n, Q 1, Q 3, mi ni m u m, a n d m a xi m u m).  

•  All c at e g ori c al v ari a bl es will b e s u m m ari z e d b y u si n g fr e q u e n c y c o u nts a n d p er c e nt a g es .  

•  Dis cr et e or di n al or hi g h er -l e v el d at a will b e s u m m ari z e d as c o nti n u o us d at a, b ut a 

t a b ul ati o n of c at e g ori es m a y als o b e i n cl u d e d, d e p e n di n g o n t h e n u m b er of c at e g ori es. 

•  F or ti m e -t o-e v e nt v ari a bl es, c u m ul ati v e e v e nt -fr e e s ur vi v al ti m es will b e e v al u at e d usi n g 

t h e K a pl a n-M ei er m et h o d. A fr e q u e n c y t a bl e s h o wi n g t h e n u m b er of e v e nts a n d c e ns or e d 

p ati e nts  b y tr e at m e nt gr o u p, will b e pr es e nt e d  al o n g wit h t h e e v e nt -fr e e r at es (a n d  t w o-

si d e d 9 5 % c o nfi d e n c e ). K a pl a n -M ei er gr a p hs will b e pr es e nt e d al o n g wit h t h e n u m b er of 

p ati e nt -at -ris k at e x a ct ti m e p oi nt s. If diff er e nt r ul es ar e n ot s p e cifi e d, p ati e nts w h o ar e fr e e 

fr o m e v e nt will b e c e ns or e d at t h e st u d y t er mi n ati o n. 

F or all m e as ur es a n al y z e d d es cri pti v el y (i. e., m e a s ur es t o c h ar a ct eri z e t h e tr e at m e nt gr o u ps a n d 

t h eir b as eli n e st at us, effi c a c y, a n d s af et y o ut c o m es), t a b ul ati o ns c o m p ari n g t h e tr e at m e nt gr o u ps 

will b e pr e p ar e d. F or o ut c o m es m e as ur e d m or e t h a n o n c e, t h e a n al ys es will i n cl u d e t a b ul ati o ns of 

t h e m e as ur e d v al u es b y visit, as w ell as c h a n g e fr o m b as eli n e. W h er e pr o vi d e d, all c o nfi d e n c e 

i nt er v als will b e t w o-si d e d 9 5 % i nt er v als.  

8. 1. 1  B a s eli n e D efi niti o n  

 b as eli n e F E V 1 : t h e F E V1  v al u e t h at is t h e m e a n of t h e b est F E V 1  o bt ai n e d wit h t h e  

 st u d y s pir o m et er at t h e S cr e e ni n g Visit a n d t h e pr e -r a n d o mi z ati o n b est F E V 1  o bt ai n e d 

at t h e B as eli n e Visit  ( V 1) is r ef err e d t o as “ b as eli n e F E V1 ”.  If t h e v al u e at S cr e e ni n g visit is 

mi ssi n g, t h e n t h e b as eli n e F E V 1  will b e t h e pr e -r a n d o mi z ati o n v al u e fr o m t h e B as eli n e Visit  ( V 1). 

If t h e pr e -r a n d o mi z ati o n v al u e at B as eli n e V isit ( V 1) is mi ssi n g, t h e n t h e b as eli n e F E V1  will b e 

t h e v al u e fr o m t h e S cr e e ni n g Visit.  

Ot h er   b as eli n e s pir o m etr y v al u es : will b e d efi n e d si mil arl y as f or B as eli n e F E V 1 .  

 b as eli n e  F E V 1 : will b e d efi n e d si mil arl y as f or  b as eli n e F E V 1  b ut usi n g t h e 

 h o m e s pir o m et er . 
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B as eli n e l a b or at or y v al u e s:  t h e l ast m e as ur e m e nt o bt ai n e d pri or t o or at t h e B as eli n e Visit (V 1 ).  

Ot h er b as eli n e  m e as ur e m e nts : u nl e ss ot h er wis e s p e cifi e d, b as eli n e r ef ers t o  m e as ur e m e nt o bt ai n e d 

at  t h e B as eli n e V isit (V 1 ).  

8. 1. 2  T r e at m e nt D efi niti o n  

Tr e at m e nt r ef ers t o a d d -o n L -Cs A t o S o C t h er a p y, as w ell as S o C t h er a p y al o n e.  Tr e at m e nts 

p eri o ds ar e d efi n e d i n s e cti o n  1 5. 2. 2 . 

8. 2  S a m pl e Si z e C o n si d e r ati o n s  

T h e i ni ti al s a m pl e si z e w as b as e d o n t h e f oll o wi n g c o nsi d er ati o n s. Ass u mi n g a tr e at m e nt gr o u p 

diff er e n c e f or m e a n F E V 1  c h a n g e fr o m b as eli n e of 2 0 0 m L  ( 0. 2 L) a n d a st a n d ar d d e vi ati o n of 3 5 0 

m L  ( 0. 3 5 L) at t h e e n d of tr e at m e nt W e e k 4 8, a n i n d e p e n d e nt s a m pl es t -t est wit h a o n e-si d e d t y p e 

I err or l e v el of α = 0. 0 2 5 will h a v e at l e ast 8 0 % p o w er t o r ej e ct t h e n ull h y p ot h esis w h e n t h e s a m pl e 

si z e i n e a c h tr e at m e nt gr o u p is at l e ast 5 0 p ati e nts. T o c o m p e ns at e f or a l oss of p o w er d u e t o 

pr e m at ur e wit h dr a w als, a t ot al of 1 1 0 p ati e nts will i niti all y b e r a n d o mi z e d.  

A n i nt eri m a n al ysi s  (I A) w as p erf or m e d t o r e -ass e ss s a m pl e si z e  a n d d eli v er e d t o t h e S p o ns or o n 

D e c e m b er 1 st, 2 0 2 1. Res ult s of t h e I A ar e  pr es e nt e d i n a s e p ar at e I A r e p ort (s e cti o n 1 9. 1 ). 

I n a c c or d a n c e wit h t h e a m e n d e d v ersi o n of t h e pr ot o c ol ( v ersi o n 6. 1 )  

 

,  

 

 

 

It w as a nti ci p at e d t h at a p pr o xi m at el y 1 6 0-1 7 0 p ati e nts h a v e b e e n r a n d o mi z e d i n B O S T O N -2 a n d 

a p pr o xi m at el y 6 0 p at i e nt s i n B O S T O N-1. 1 6 9 p ati e nts w er e a ct u all y r a n d o mi z e d i n B O S T O N -2 

a n d 6 2 p ati e nts i n B O S T O N -1 . 

8. 3  I nt e ri m A n al y si s 

A n I A w as  t o b e c o n d u ct e d at t h e ti m e w h e n a p pr o xi m at el y 5 4  p ati e nt s ( 5 0 %) h a d at l e ast 

c o m pl et e d W e e k 2 4 (f or t h e r ati o n al e pl e as e r ef er t o se cti o n 8. 3. 1 ), w hi c h is r ef err e d as I A F ull 

A n al ysi s S et (I A -F A S) p o p ul ati o n (r ef er t o s e cti o n  9. 2. 3  f or t h e I A-F A S p o p ul ati o n d efi niti o n), 

b ut o nl y i n cl u di n g p ati e nts w h o eit h er h a d at l e ast c o m pl et e d W e e k 2 4 ass ess m e nts or h a d 

dis c o nti n u e d  ( at a n y ti m e p oi nt) at t h e c ut off d at e, 3 0 -S e p -2 0 2 1 .  

R ej e ct e d s pir o m etri es w er e n ot t o b e a n al y z e d a n d w er e  e x cl u d e d fr o m t h e i nt eri m a n al ysi s.  

T h e i nt eri m a n al ysi s w as t o b e  p erf or m e d wit h t h e f oll o wi n g o bj e cti v es:  

C CI
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•  R e -esti m ati o n of t h e S D  of t h e pri m ar y e n d p oi nt , wit h t h e p ur p os e of r e-esti m ati n g t h e 

s a m pl e si z e . 

•  E v al u ati o n of t h e a ct u al a m o u nt of F E V 1  d at a c oll e ct e d at all ti m e p oi nt s usi n g t h e 

 s pir o m et er. 

•  E v al u ati o n of t h e n u m b er of dr o p -o uts a n d t h e n u m b er a n d p att er n of t h e mi ssi n g d at a . 

•  A p pr o pr i at e n ess of t h e a n al ysi s b as e d o n t h e a nti ci p at e d l o n git u di n al m o d el v ers us t h e 

a n al ysi s b as e d o n t h e a n al ysis of c o v ari a n c e ( A N C O V A) m o d el i n t h e li g ht of t h e c oll e ct e d 

d at a .  

All a n al ys es w er e p erf or m e d o n t h e bli n d e d d at a a v ail a bl e at t h at ti m e b y a n i n d e p e n d e nt, bli n d e d 

st atisti ci a n.  

F or t h e st u d y, a Bli n di n g C h art er d es cri bi n g t h e c o m m u ni c ati o n pr o c ess a n d c o n d u ct of 

pr of essi o n al a cti viti es i n or d er t o  e ns ur e t h e pr o p er bli n di n g of t h e st u d y p ers o n n el w a s i n pl a c e.  

I n a d diti o n t o t h e Bli n di n g C h art er, a n I nt eri m A n al ysi s C o m m u ni c ati o n Pl a n (I A C P) h a d  b e e n 

pr o d u c e d s p e cifi c all y f or t h e I A ( pl e as e r ef er t o  S e cti o n  1 9. 2 ). T h e I A C P i n p arti c ul ar ai m e d at 

d es cri bi n g t h e pr o c ess es a n d pr o c e d ur es t h at w er e t o b e e m pl o y e d at t h e ti m e of t h e i nt eri m 

a n al ysi s a n d t h e r es ulti n g c o ntr oll e d diss e mi n ati o n of i nt eri m a n al ysi s d at a. I n or d er t o c o ntr ol 

bli n di n g, I A C P cl e arl y d efi n e d d at a a c c ess, r ol es, c o m m u ni c ati o n fl o ws a n d pr o c e d ur es.   

8. 3. 1  I nt e ri m A n al y si s f o r S a m pl e Si z e R e-e sti m ati o n  

Gi v e n t h e u n c ert ai nt y i n t h e esti m at e of t h e S D  of F E V 1  c h a n g e fr o m b as eli n e at W e e k 4 8 d u e t o 

d iff er e n c es i n p ati e nt p o p ul ati o ns b et w e e n t hi s tri al a n d t h at u p o n w hi c h t h e esti m at e w as o bt ai n e d, 

a bli n d e d  I A w as  t o b e c o n d u ct e d b y a n i n d e p e n d e nt , bli n d e d st atisti ci a n t o r e-esti m at e t h e S D .  

Ki es er a n d Fri e d e  [1 ] h a v e d e m o nstr at e d t h at t h e t y p e I err or r at e of t h e t -t est is n ot aff e ct e d if 

si m pl e bli n d v ari a n c e esti m at ors ar e us e d f or s a m pl e si z e r e c al c ul ati o n . H e n c e, n o a dj ust m e nt t o 

t h e t y p e I err or r at e w as  t o b e m a d e.  If t h e s a m pl e si z e c al c ul at e d o n t h e b asis of t h e n e w v al u e f or 

t h e S D  is hi g h er t h a n t h e i niti al esti m at e, t h e s a m pl e si z e of t h e tri al mi g ht b e i n cr e as e d a c c or di n gl y 

i n or d er t o pr es er v e t h e pr e-s p e cif i e d p o w er ( 8 0 %). If t h e r e-c al c ul at e d s a m pl e si z e is l o w er t h a n 

t h e i niti al esti m at e, t h e cli ni c al tri al  w as t o b e c o nti n u e d wit h t h e i niti al l y pl a n n e d s a m pl e si z e ( 1 1 0 

p ati e nts).  

A c c or di n g t o t h e  pr e vi o u s v ersi o ns of  t h e pr ot o c ol s, t hi s I A w as t o b e c o n d u ct e d a p pr o xi m at el y 

o n e or t w o m o nt hs b ef or e t h e l ast p ati e nt w a s pr oj e ct e d t o b e r a n d o mi z e d i n t h e cli ni c al tri al. 

H o w e v er, a t t h e ti m e of S A P a m e n d m e nt v ersi o n 2. 0 , e nr ol m e nt of l ast p ati e nt w as pr oj e ct e d b y 

M ar c h 2 0 2 2. It w as d e ci d e d t o pr e p ar e t h e I A a f e w  m o nt hs  e arli er   

 f or t h e f oll o wi n g r e as o ns: 

C CI

C CI



L -Cs A:  
Tr e at m e nt of B O S aft er D L T  

Pr ot o c ol N u m b er:  
B T –  L -Cs A –  3 0 2 –  D L T  

S p o n s or : 
Z a m b o n S p A  

 

Fi n al  V ersi o n  5 . 0 P a g e 2 0  of 7 6  

 

 

•  T h e n u m b er of p ati e nts t o b e c o nsi d er e d i n  t h e I A w as  

a p p r o xi m at el y 5 0 % of t h e ori gi n all y pl a n n e d s a m pl e si z e, w hi c h is a c o m m o n c h oi c e  f or 

c o n d u cti n g I A f or s a m pl e si z e r e-ass ess m e nt  

•  St u d y  e nr ol m e nt w as h alt e d st arti n g fr o m  f or all p arti ci p ati n g sit es a n d it 

w as r e -a cti v at e d sit e b y sit e aft er t h e  a p pr o v al of t h e pr ot o c ol v e rsi on 3 . 0 ( a m e n d m e nt 2. 0) 

i n cl u di n g t h e C O VI D-1 9 s p e cifi c m e as ur es a n d c o nti n g e n c y pl a n st arti n g fr o m 

 as a d at e of first sit e r e-a cti v at e d.  T h er ef or e,  w aiti n g a f e w m or e m o nt hs w o ul d o nl y 

m ar gi n all y i n cr e as e  t h e n u m ber of p ati e nts wit h a l o n g f oll o w -u p d ur ati o n (f or e x a m pl e, 

p ati e nts wit h 4 8 w e e ks of o bs er v ati o n)  

•  If a s a m pl e si z e i n cr e as e w as n e e d e d, h a vi n g t hi s i nf or m ati o n e arli er w o ul d r e n d er f e asi bl e 

t o a m e n d t h e st u d y pr ot o c ol, wit h o ut p a usi n g  p ati e nt e nr ol m e nt a g ai n.  

F or o n g oi n g p ati e nts w h o w er e still at t h eir e arl y p h as es of t h e tri al, it w a s  n ot c o nsi d er e d t o b e 

cli ni c all y m e a ni n gf ul t o r e p ort a v al u e t h at w as  h e a vil y b as e d o n e xtr a p ol ati o n. T h er ef or e, t h e I A 

w as  c o n d u ct e d o n t h e p ati e nts w h o h a d at l e ast c o m pl et e d W e e k 2 4  ( Visit 6), w hi c h w as a h alf w a y 

of t h ei r tr e at m e nt.  

A n i n d e p e n d e nt st atisti ci a n h a d b e e n  pr o vi d e d wit h t h e T F L  o ut p ut s bli n d e d t o tr e at m e nt 

assi g n m e nt w hi c h i n cl u d e d  F E V 1  o u tc o m es a n d t h e c o v ari at e d at a  t o r e-esti m at e t h e S D  a n d t h e 

r es ult s c a n b e f o u n d i n t h e i nt eri m a n al ysi s r e p ort (s e e s e cti o n  1 9. 1 ).  

8. 3. 1. 1  D at a h a n dli n g  

F or p ati e nts w h o w er e o n g oi n g at or aft er W e e k 2 4  of t h e st u d y  ( Visit 6) b ut still n ot r e a c hi n g 

W e e k 4 8 at t h e ti m e of t h e I A , t h eir st u d y st at us w as t o b e r a n d o ml y assi g n e d t o eit h er t h e 

c o m pl et er p o p ul ati o n or dr o p -o uts p o p ul ati o n, i n s u c h a w a y t h at t h e dr o p -o ut p att er n w as as m u c h 

as p ossi bl e e q u al t o t h e dr o p -o u t p att er n o bs er v e d at t h e ti m e of t h e I A  (s e e d es cri pti o n b el o w).  

T h e f oll o wi n g pr o p orti o n s w er e t o b e c al c ul at e d:  

•  N u m b er of p ati e nts di s c o nti n u e d aft er W e e k 2 4 ( Visit 6) at t h e ti m e of I A; 

•  N u m b er of p ati e nts w h o c o m pl et e d t h e st u d y at t h e ti m e of I A. 

T h e pr o p orti o n s w er e t h e n t o b e a p pli e d t o all o n g oi n g p ati e nts i n t h e st u d y a n d t o assi g n  a p ati e nt 

t o eit h er t h e c o m pl et er p o p ul ati o n or dr o p-o uts p o p ul ati o n , tw o r a n d o m pr o c ess es  w er e t o b e 

i m pl e m e nt e d: 

1.  P ati e nts c o m pl eti n g W e e k 2 4 ( Visit 6) b ut still n ot r e a c hi n g W e e k 4 8 at t h e ti m e of t h e I A 

or dis c o nti n u e d w er e t o b e r a n d o ml y assi g n e d eit h er t o t h e c o m pl et er p o p ul ati o n or dr o p-

o uts p o p ul ati o n b as e d o n t h e pr o p orti o n of t h e o b s er v e d d at a at t h e ti m e of t h e I A.  T his 

s el e cti o n w as p erf or m e d usi n g . T h e d at as et wit h c o m pl et e 

st u d y st at us is r ef err e d  t o as t h e c o m pl et e d at a w hi c h w as t o b e r e p e at e dl y g e n er at e d f or 

1 0 0 ti m es.  
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2. For patients who were to be assigned to the drop-outs population in each of the complete 
dataset, their last visit was to be randomly chosen from options of later visits among 
patients discontinued after Week 24 (Visit 6). If there were no later visits observed at the 
time of the IA, the patients were assumed to be discontinued at their last known visit. 

8.3.1.2 Handling of Missing data 

Following the random process, the additional visits were presented as missing rows which were 
handled based on the below rules: 

• The same set of baseline covariates (e.g., age, region, baseline FEV1) for the same patients 
were carried over to the missing rows;  

• Missing data on temporal variables were placed by nominal time (see section 9.4). 

Missing data on dependent variable, change in FEV1 at Week 48 from baseline, were imputed 
based on multiple imputation model assuming missing at random (MAR) mechanism. The set of 
variables included in the multiple imputation model were region, age group, baseline FEV1 and 
temporal (time) variables. The number of imputed datasets generated was 100. The number of 
datasets generated were 10000 with 100 imputations within each of the 100 complete datasets. 

8.3.1.3 Linear Mixed Model 

A linear mixed model (LMM) for repeated measurements, similar to the analysis of the primary 
endpoint (section 14.1) was performed to model FEV1 measurements for each complete dataset. 
Since the IA was blinded, the treatment group, and the interactions of time splines by treatment 
were excluded from the model.  

The model included change in FEV1 between baseline and subsequent visits as the dependent 
variable, and contain the following covariates (except from the intercept): 

• Time splines:  S1=t, S2=t2 , S3=t3 and S4=max(t-182,0)3 where t is the study day of the 
measurement and S4 = (t-182)3 if t>182 and 0 otherwise; 

• base_FEV1:  Baseline FEV1; 
• base_FEV1*S1,…, base_FEV1*S4: The interactions of time splines with the baseline 

FEV1; 
• region: North America versus all other countries together; 
• age group: age (< 55 versus  55 years). 

In case the model did not converge, or the covariance matrix was not positive definite, 
consideration was taken to drop from the model the highest order random effect. 

The adjusted mean change from baseline at Week 48 derived from the LMM was adjusted at the 
mean baseline FEV1 for all patients who were observed to complete the study or discontinued, not 
the mean of the covariates over all observations. 
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Results from each complete dataset was combined using Rubin’s rule to provide the least square 
means (LSMs) for change at Week 48 from baseline as well as the standard error of the LSM. Let 
seall denote the estimated standard error of the mean change from baseline of FEV1 at Week 48.  

The median of squared standard error over all complete datasets can be written as:  

𝑠𝑒𝑎𝑙𝑙,𝑚𝑒𝑑𝑖𝑎𝑛
2 = 𝑣2/(𝑛𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 + 𝑤 𝑛𝑑𝑟𝑜𝑝−𝑜𝑢𝑡 ) , 

where ncomplete and ndrop-out denote the number of completer patients (i.e., having a 48 weeks 
measurement) and the number of patients who dropped-out, respectively, and w is the average 
weight of the drop-outs. The weight of the completer patients is by definition 1, and w (<1) 
quantifies the average contribution of the drop-outs to the estimation of the mean change from 
baseline of FEV1 at Week 48. The variance v2 is the residual variance of the change from baseline 
of FEV1 at Week 48 after adjustment for the covariates.  

Then we remove the rows of the drop-outs and calculate the standard error again. The median of 
squared standard error is now written as 

𝑠𝑒𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒,𝑚𝑒𝑑𝑖𝑎𝑛
2 = 𝑣2/𝑛𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒. 

From the two equations, one can solve for v and w. The resulting v disregards the treatment group, 
so it is larger than the pooled within treatment group variance if the treatment effect is unequal to 
zero. Under the alternative hypothesis used in the original sample size calculation, H1:  = 200 mL 
(0.2 L), the pooled within groups residual variance estimate can be estimated as v2 - δ2/4 (see 
Kieser and Friede [1]). This value can be used in the sample size formula for the independent 
samples t-test to calculate the effective sample size neffective needed for a certain power, or for 
calculating the power for a given neffective. The corresponding number of randomized patients is 
nrandomized = neffective / (1-π+ πw), where π is the probability of dropping out, estimated by a Kaplan-
Meier analysis based on the observed data at the time of the IA.  

The independent statistician had provided the Sponsor with the recommended sample size, defined 
as: 

𝑛𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑒𝑑 =  𝑚𝑎𝑥𝑖𝑚𝑢𝑚 [ 110, 𝑛𝑢𝑝𝑑𝑎𝑡𝑒𝑑]. 

Here nupdated is the total number of patients that has to be randomized in order to have 80% power 
against a treatment effect of 200 mL (0.2 L). 

A sensitivity analysis was conducted for the sample size re-estimation by considering patients who 
have completed Week 48 or have discontinued when calculating the standard error of the change 
from baseline to Week 48 for FEV1 measurements. The data were fitted using the same LMM for 
primary analysis for sample size re-estimation without any imputation. The LSM as well as its 
associated standard error overall were reported with all data under sensitivity analyses and data 
excluding drop-outs, respectively.  
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8.3.1.4 Analysis of Covariance  

Since one of the objectives of the IA was to verify appropriateness of the analysis based on the 
anticipated longitudinal model vs the analysis based on the ANCOVA model, the sample size 
calculation was performed also assuming that the final model will be ANCOVA, so that if the 
decision were to conduct ANCOVA, the power information on this analysis was not missing. 

The imputation method described for LMM was repeated and each of the complete datasets after 
imputation was then analyzed in an ANCOVA model adjusting for region, age group, and baseline 
FEV1 as a continuous covariate. Time variables were not included as only Week 48 was analyzed 
for ANCOVA. 

Results from each complete dataset were combined using Rubin’s rule to provide the LSMs for 
change in FEV1 at Week 48 from baseline as well as standard error of the LSM. 

The adjusted mean change from baseline at Week 48 derived from the ANCOVA was adjusted at 
the mean of the other covariates at baseline for all patients who had completed the study at the 
time of the IA, not the mean of the covariates over all observations. 

The median of squared standard error over all complete datasets is now written as: 

𝑠𝑒𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒,𝑚𝑒𝑑𝑖𝑎𝑛
2 = 𝑣2/𝑛𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒. 

One could solve for v. The resulting v disregards the treatment group, and is larger than the pooled 
within treatment group variance if the treatment effect is unequal to zero. Under the alternative 
hypothesis used in the original sample size calculation, H1:  = 200 mL (0.2 L), the pooled within 
groups residual variance estimate could be estimated as v2 - δ2/4 (see Kieser and Friede [1]). This 
value could be used in the sample size formula for the independent samples t-test to calculate the 
effective sample size neffective needed for a certain power, or for calculating the power for a given 
neffective. The corresponding number of randomized patients is nrandomized = neffective / (1-π), where π 
is the probability of dropping out, estimated by a Kaplan-Meier analysis based on the observed 
data at the time of the IA.  

The independent statistician was to provide to the Sponsor with the recommended sample size, 
defined as: 

𝑛𝑟𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑒𝑑 =  𝑚𝑎𝑥𝑖𝑚𝑢𝑚 [ 110, 𝑛𝑢𝑝𝑑𝑎𝑡𝑒𝑑]. 

Here nupdated is the total number of patients that has to be randomized in order to have 80% power 
against a treatment effect of 200 mL (0.2 L). 

8.3.2 Interim Analysis for missing values evaluation 

In accordance with the previous versions of the protocol (version 4.0 and below), the other 
objectives of the IA were: 
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•  E v al u ati o n of t h e a ct u al a m o u nt of F E V 1  d at a c oll e ct e d at all ti m e p oi nt s usi n g t h e 

 s pir o m et er; 

•  E v al u ati o n of t h e n u m b er of dr o p -o uts a n d t h e n u m b er a n d p att er n of t h e mi ssi n g d at a ; 

•  E v al u ati o n of t h e a p pr o pri at e n ess of t h e a n al ysi s b as e d o n t h e a nti ci p at e d l o n git u di n al 

m o d el vs t h e a n al ysi s b as e d o n t h e A N C O V A m o d el i n t h e li g ht of t h e c oll e ct e d d at a . 

T h es e o bj e cti v e s w er e e v al u at e d b y m e a ns of d es cri pti v e st atisti cs o n t h e a ct u al a m o u nt of F E V 1  

d at a, n u m b er of dis c o nti n u e d p ati e nt s a n d n u m b er of missi n g d at a at e a c h st u d y visit.  

P att er n of t h e mi ssi n g d at a w er e  e v al u at e d b y n u m b er of mi ssi n g v al u es eit h er d u e t o dr o p -o ut s or 

d at a n ot c oll e ct e d at e a c h ti m e p oi nts  (i nt er c urr e nt mi ssi n g v al u es).  

8. 3. 3  C o m m u ni c ati o n of I A r e s ult s t o S p o n s o r a n d I n v e sti g at o r s  

R e c o m m e n d ati o ns w er e c o m m u ni c at e d as d es cri b e d i n  th e I A C P. T h e I A w as  p erf or m e d b y t h e 

i n d e p e n d e nt, bli n d e d st ati sti ci a n a n d d eli v er e d  o n  0 1 D e c e m b er  2 0 2 1 . T h e r e c o m m e n d ati o ns w er e 

as r e p ort e d i n T a bl e 1 . 

T a bl e 1 : I A r e c o m m e n d ati o n s. 

 S e cti o n  R e c o m m e n d ati o n  

1  S a m pl e Si z e R e -esti m ati o n usi n g L M M 

wit h m ulti pl e i m p ut ati o n  - Pri m ar y 

A n al ysi s  

T h e r e c o m m e n d ati o n is t o c o nti n u e wit h t h e 

i niti al s a m pl e si z e ( 1 1 0 p ati e nts) as t h e r e-

esti m ati n g  s a m pl e si z e is l o w er t h a n t h e i niti al 

esti m at e . 

2  S a m pl e Si z e R e -esti m ati o n usi n g L M M  

- S e nsiti vit y A n al ysi s  

L M M S e nsiti vit y a n al ysis s u p p orts t h e fi n di n gs i n 

t h e pri m ar y a n al ysi s. T h e a n al ysi s is o nl y f or 

i nf or m ati o n p ur p os e d u e t o l o w s a m p l e si z es. 

3  S a m pl e Si z e R e -esti m ati o n usi n g 

A N C O V A wit h m ulti pl e i m p ut ati o n  

T h e r e c o m m e n d ati o n is t o i n cr e as e t h e s a m pl e 

si z e t o a t ot al n u m b er of 1 5 2 i n or d er t o  pr es er v e 

t h e pr e-s p e cifi e d p o w er . 
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 S e cti o n  R e c o m m e n d ati o n  

4  O T H E R O BJ E C TI V E S. It m a y b e 

c o n c er ni n g w h e n usi n g a nti ci p at e d 

l o n git u di n al m o d el as t h er e m a y b e a 

f e w d at a c oll e ct e d at i nt er m e di at e 

ti m e p oi nts b et w e e n W e e k 4 a n d W e e k 

4 8  

T h e c o m pl eti o n r at es ar e pr es er v e d at a b o v e 6 7 % 

l e v el a n d ar e fl u ct u at e d a cr oss t h e visit s. 

T h er e is n o cl e ar mi ssi n g tr e n d t h at c a n b e 

o bs er v e d fr o m t h e d at a.  

I n li g ht of t h e c oll e ct e d d at a, t h e r e c o m m e n d ati o n 

is t o c o nti n u e t o t h e a n al ysis b as e d o n t h e L M M 

as t h er e is n o e arl y i n di c ati o n f or tr e n di n g of 

mi ssi n g d at a . 

T h e bli n d e d st atisti ci a n c o m m u ni c at e d t h es e c o n cl usi o ns t o t h e S p o ns or. C o nfi d e nti alit y of r es ult s 

w as e ns ur e d,  a n d n o I A r es ult s w er e pr o vi d e d t o t h e S p o ns or or t h e I n v esti g at ors. 

8. 3. 4  Fi n al d e ci si o n o n a p p r o p ri at e n e s s of p ri m a r y a n al y si s:  L M M 

v s. A N C O V A.  

T h e r e c o m m e n d ati o ns fr o m t h e bli n d e d st atisti ci a n  (D e c e m b er 1st, 2 0 2 1 ) h a v e b e e n e v al u at e d 

 

 

•  t o c o nti n u e t o stri v e t o a c hi e v e  t h e ori gi n all y pl an n e d t ot al p ati e nt  n u m b er of 2 2 0 f or b ot h 

cli ni c al tri als c o m bi n e d ( B O S T O N -1 a n d B O S T O N -2) a n d r e vis e  t h e B O S T O N-2 pr ot o c ol 

a n d t h e n e w s a m pl e si z e a c c or di n gl y.  

•  t o i m pl e m e nt eff orts t o mi ni mi z e mi ssi n g d at a i n b ot h st u di es. I n g e n er al, all p ati e nts w h o 

m ai nt ai n c o ns e nt t o b e f oll o w e d f or a d diti o n al o ut c o m e  i nf or m ati o n, i n cl u di n g p ati e nts 

w h o dis c o nti n u e st u d y tr e at m e nt, s h o ul d r e m ai n i n t h e  st u d y f or all i m p ort a nt s af et y a n d 

effi c a c y ass ess m e nts f or t h e f ull d ur ati o n of t h e tri al.  

•  t o cl e arl y pr e -s p e cif y a pri m ar y a n al ysi s  (th e m e eti n g p a c k a g e i n di c at es t h at t h e pri m ar y 

a n al ysi s m a y b e b as e d o n A N C O V A, if t h e L M M m o d el is n ot vi a bl e at t h e e n d of t h e 

st u d y, i n li g ht of t h e o n g oi n g C O VI D -1 9 p a n d e mi c ). M o difi c ati o ns t o t h e a n al ysi s  of t h e 

pri m ar y  e n d p oi nt s s h o ul d b e r efl e ct e d i n a n u p d at e d st atisti c al a n al ysi s 

pl a n b ef or e l o c ki n g t h e d at a b as e a n d pri or t o  vi e wi n g a n y c o m p ar ati v e a n al ysis r es ult s . 

B as e d o n t h e a b o v e  c o n si d er ati o ns , th e L M M is d e e m e d a p pli c a bl e , a n d it will b e us e d f or t h e 

pri m ar y a n al ysi s, w hil e A N C O V A will b e us e d as s e nsiti vit y a n al ysi s , i n a d diti o n t o s e nsiti vit y 

a n al ys es ass ess i n g r o b ust n ess o n mi ssi n g n ess m e c h a nis m a n d L M M.  

C CI
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8. 4  T y p e I E r r o r C o n si d e r ati o n s  

T h e o v er all t y p e I err or r at e of t h e cli ni c al tri al will b e   =  0. 0 2 5 o n e -si d e d.  Str o n g c o ntr ol of t h e 

cli ni c al tri al -wis e t y p e I err or l e v el will b e a c hi e v e d b y a -pri ori or d eri n g of h y p ot h es es:  

1.  T h e pri m ar y e n d p oi nt ( m e a n c h a n g e i n F E V 1  fr o m b as eli n e t o W ee k 4 8) will b e t est e d first.  

2.  If, a n d o nl y if, t h e n ull h y p ot h esis ass o ci at e d wit h t h e pri m ar y e n d p oi nt c a n b e r ej e ct e d, a 

t est  

will b e p erf or m e d.  

3.  If, a n d o nl y if, t h e n ull h y p ot h esis  

 c a n b e r ej e ct e d, a t est  

 will b e p erf or m e d. 

All t ests will b e p erf or m e d usi n g a l o c al t y p e I err or l e v el of   =  0. 0 2 5 ( o n e-si d e d). If t esti n g st o ps 

d u e t o f ail ur e t o r ej e ct a n ull h y p ot h esis o n a p arti c ul ar l e v el of t h e hi er ar c h y, all l o w er -l e v el t ests 

will still b e p erf or m e d b ut will b e c o nsi d er e d d es cri pti v e.  

T h e bli n d e d I A p erf or m e d t o r e -ass ess t h e S D a n d t o m o nit or t h e mi ssi n g d at a d o es n ot h a v e a n y 

i m p a ct o n t h e o v er all t y p e I err or r at e. 

8. 5  D at a M o nit o ri n g C o m mitt e e a n d C o nfi d e nti alit y of R e s ult s  

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 ( D M C) will b e est a blis h e d t o m o nit or t h e s af et y of 

t h e I M P t hr o u g h o ut t h e c o n d u ct of B O S T O N -1 a n d B O S T O N -2 st u di es. T h e D M C will m o nit or 

s af et y b y e v al u ati n g t h e s af et y a n al ysi s g e n er at e d b y t h e u n bli n d e d i n d e p e n d e nt st atisti ci a n  d uri n g 

t h e c o urs e of t h e cli ni c al tri al. D et ails of t h e s af et y a n al ys es will b e i n cl u d e d i n t h e D M C’s C h art er 

(fr o m ). T h e D M C will e v al u at e t h e tr e at m e nt gr o u ps f or p ossi bl e tr e n ds 

i n A E s, d et er mi n e w h et h er t h e b asi c cli ni c al tri al ass u m pti o ns r e m ai n v ali d, e v al u at e w h et h er t h e 

o v er all i nt e grit y, s ci e ntifi c m erit a n d c o n d u ct of t h e cli ni c al tri als r e m ai n a c c e pt a bl e, a n d m a k e 

r e c o m m e n d ati o ns t o t h e S p o ns or.  

T h e D M C will p e rf or m a c o m p aris o n b et w e e n t h e r at e of o bs er v e d C O VI D-1 9 c a s es, r at e of 

p ati e nts ’ wit h dr a w al, a n d r at e of mi ssi n g d at a a m o n g tri al p arti ci p a nts i n b ot h tr e at m e nt ar ms.  

M e m b ers of t h e D M C will b e u n bli n d e d t o t h e tr e at m e nt gr o u p l a b el, i. e., t h e D M C will k n o w 

w hi c h gr o u p is L -Cs A + St a n d ar d of C ar e a n d w hi c h gr o u p is St a n d ar d of C ar e al o n e. T h e D M C 

will e v al u at e all s af et y a n d a c ut e t ol er a bilit y p ar a m et ers  as d et ail e d i n t h e D M C c h art er.  

S af et y a n d a c ut e t ol er a bilit y p ar a m et ers i n cl u d e A E s, a c ut e t ol er a bilit y of L -Cs A, i nf e cti o ns, 

m ali g n a n ci es, cli ni c al l a b or at or y d at a ( w hit e bl o o d c ell c o u nt wit h diff er e nti al, r e d bl o o d c ell 

c o u nt, pl at el et c o u nt, al k ali n e p h os p h at as e, al a ni n e a mi n otr a nsf er as e, as p art at e  a mi n otr a nsf er as e, 

g a m m a gl ut a m yl tr a nsf er as e, bl o o d ur e a nitr o g e n, s er u m bilir u bi n, s er u m cr e ati ni n e), vit al si g n s, 

p h ysi c al e x a mi n ati o ns a n d F E V 1 . T h e st atisti cs pr o vi d e d will b e m er el y d e s cri pti v e.  

C CI

C CI
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Criteria for membership, responsibilities, meeting frequency, and identification of data listings, 
summaries and analyses to be provided to the DMC are detailed in the DMC charter. 

Statistical analyses to be provided to DMC are planned in a specific DMC SAP. 

8.6 Adjudication Committee 

The AC – consisting of three independent physicians, with documented expertise in the clinical 
management of lung transplantation and diagnosis and treatment of BOS - will maintain the role 
of reviewing the BOS progression data in blind condition once each participating patient completes 
the study period, with the aim to ensure consistent and complete recording of data. If necessary, 
the AC may query the sites to ask for clarifications. In case there are discrepancies between the 
assessment of the AC and that of the Investigator regarding BOS progression events, the CRO will 
notify the Investigator. In all cases, the final decision as to whether or not specific event qualifies 
as BOS progression stands with the Investigator.  

9 DEFINITIONS 

9.1 Protocol Deviations 

Major protocol deviations (PDs) are defined as those deviations from the clinical trial protocol for 
which there could be a significant influence on the assessment of the treatment efficacy. The 
impact of major protocol deviations on the efficacy results will be investigated by assessing the 
robustness of the clinical trial results and conclusions to the choice of analysis population, both 
including and excluding data potentially affected by major protocol deviations. Please note that 
other study documents may refer to the major PDs as important PDs, and minor PDs as non-
important PDs. The SAP and TFL shells will be using the terminology major and minor PDs. For 
the study, a PD List has been pre-specified. The PD list contains the list of all study PDs, the 
categorization, the criticality [Major (important) or Minor (non-important)], the potential impact 
on analysis populations. All the processes around the collection and the review of PDs are 
described in detail in the study PD Management Plan. 

9.2 Analysis Data Sets 

The term analysis data set is used to define the set of patients to be included in a class of analyses. 
The analysis data set is described in terms of the specific criteria for patient inclusion. 

Eligibility for the analysis data sets will be determined in a blinded Data Review Meeting (DRM) 
held after closing, but before locking the database and then producing the final analysis.  The 
blinded DRM will be used to determine if patients should be excluded from the Per-Protocol Set 
(PPS) in cases of significant and major protocol deviations that would interfere with the assessment 
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of tr e at m e nt effi c a c y. T h e pr ot o c ol d e vi ati o ns a n d  t h eir i m p a ct ar e  r o uti n el y c oll e ct e d a n d ass ess e d 

d uri n g t h e c o n d u ct  of t h e st u d y . 

9. 2. 1  S af et y A n al y si s S et ( S A F )  

T h e S A F  is d efi n e d as all r a n d o mi z e d p ati e nts r e c ei vi n g S o C a n d/ or at l e ast o n e d os e of L-Cs A, 

i n d e p e n d e ntl y of t h e tr e at m e nt all o c ati o n at r a n d o mi z ati o n. A s p er IE crit eri a , r a n d o mi z e d p ati e nts 

s h o ul d b e alr e a d y i n S o C  at e nr oll m e nt , t h er ef or e it is e x p e ct e d t h at all r a n d o mi z e d p ati e nts will 

e nt er t h e S A F p o p ul ati o n .  

I n d e p e n d e ntl y of t h e tr e at m e nt all o c ati o n at r a n d o mi z ati o n, pati e nts will b e a n al y z e d a c c or di n g t o 

t h e tr e at m e nt t h e y a ct u all y r e c ei v e d: 

•  L -Cs A pl us S o C gr o u p : f or all r a n d o mi z e d p ati e nt s r e c ei vi n g at l e ast o n e d os e o n I M P  (L -

C s A ); 

•  S o C gr o u p : f or all r a n d o mi z e d p ati e nts n ot r e c ei vi n g a n y d os e o n I M P ( L-Cs A)  b ut tr e at e d 

wit h S o C .  

All d at a c oll e ct e d aft er b as eli n e t o t h e e n d of cli ni c al tri al p arti ci p ati o n will b e i n cl u d e d i n t h e 

s af et y s u m m ari es.   

All s af et y a n d t ol er a bilit y d at a will b e s u m m ari z e d a n d a n al y z e d usi n g t h e S A F . 

9. 2. 2  F ull A n al y si s S et ( F A S )  

T h e F A S is d efi n e d  as all r a n d o mi z e d p ati e nts . P ati e nts will b e a n al y z e d a c c or di n g t o t h e tr e at m e nt 

gr o u p t o w hi c h t h e y w er e r a n d o mi z e d.  A ll pri m ar y,  e n d p oi nt s will b e 

p erf or m e d usi n g t h e F A S , u nl ess ot h er wis e s p e cifi e d. 

9. 2. 3  I nt e ri m A n al y si s F ull A n al y si s S et (I A -F A S )  

T h e I A -F A S is a s u bs et of  t h e F A S p o p ul ati o n , us e d f or r u n ni n g t h e bli n d e d I A  f or es e e n b y t h e 

st u d y pr ot o c ol ; it i n cl u de d  p ati e nts w h o h a d  a b as eli n e a n d h a d  c o m pl et e d  W e e k 2 4, or 

dis c o nti n u e d at t h e c ut off d at e, 3 0-S e p -2 0 2 1 .  

N o si g n ifi c a nt, m aj or pr ot o c ol d e vi ati o ns w er e  i d e ntifi e d f or t h e I A-F A S.  

P ati e nts w er e  a n al y z e d a c c or di n g t o t h e tr e at m e nt gr o u p t o w hi c h t h e y w er e r a n d o mi z e d.  

T h e I A -F A S w as o nl y us e d f or t h e I A c o m pl et e d o n D e c e m b er 2 0 2 1 , a n d no f urt h er a n al ys es or 

s u m m ari es w er e or will b e pr o d u c e d f or t h e I A -F A S.  

9. 2. 4  P e r P r ot o c ol S et ( P P S )  

T h e P P S is d efi n e d as all p ati e nts i n cl u d e d i n t h e F A S   

C CI
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• who complete randomized treatment as scheduled or who are withdrawn prematurely due 
to lack of efficacy or lack of tolerability of the clinical trial treatment, and  

• for whom no major protocol deviations interfering with the assessment of treatment 
efficacy are observed. 

For selected efficacy endpoints, including the primary endpoint, the PPS may be used as a 
supplementary analysis to assess the impact of drop-outs and major protocol deviations on the 
results. 

Lack of efficacy is defined by the withdrawn reason “Lack of efficacy” as collected in the End Of 
Study CRF form. Lack of tolerability is defined by the withdrawn reason “Adverse Event 
(Including SAE/Death)” as collected in the End Of Study CRF form. 

9.3 Study Day and Time from Randomization 

Study Day 1 is defined to be the day of the randomization visit (visit 1, week 0). Time from 
randomization (in days) for subsequent visits is defined to be visit date – date of randomization 
visit +1. 

9.4 Visit Windows 

Following randomization, the visits are scheduled every 4-8 weeks, but the actual times of the 
visits may deviate from the scheduled times. With spirometry data, consideration needs to be taken 
to remove the rejected spirometry assessments for analysis before applying the visit windowing.  

To allow for any presentation that summarizes values by visit, visit windows will be defined 
according to the table below. Measurements (both scheduled and unscheduled) will be allocated 
to visits (and analyzed) as reported in Table 2. 

Table 2: Visit windows. 
Nominal Visit V1 V2 V3 V4 V5 V6 V7 V8 V9/EoT V10/EoS 
Nominal Week W0 W4 W8 W12 W16 W24 W32 W40 W48 W52 
Nominal Day 1 29 57 85 113 169 225 281 337 365 
Time (days) from 
Randomization*** 

0 1-42 43-70 71-98 99-140 141-196 197-252 253-308 
*309-364 

**309-385 *365-385 

*Patients who do not consent or participate in BT – L-CsA – 303 – FU (BOSTON-3). 
**Patients who consented and participated in BT – L-CsA – 303 – FU (BOSTON-3) and will not have a V10 / EoS 
*** Visit windows are based on [visit date – date of randomization visit] formula for time (days) from randomization.  

 

Data collected after 385 days or 364 days (as applicable, as per the table above) will not be used 
for analyses but will be included in the listings. If there are two or more measurements assigned 
to a nominal visit, only the one closest to the scheduled time of the visit will be used in the analysis, 
unless an additional measurement will be the last measurement during a patient’s trial participation 
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( e. g., i n c as e of a n u ns c h e d ul e d visit b ef or e pr e m at ur e wit h dr a w al), w hi c h will al w a ys b e i n cl u d e d 

i nt o t h e a n al ysi s.  

I n t h e c as e a s c h e d ul e d visit is p erf or m e d i n t h e s a m e d at e of a n u ns c h e d ul e d visit, t h e s c h e d ul e d 

visit ass ess m e nts will b e us e d; i n t h e s p e cifi c c as e of s pir o m etri es, if t h e s pir o m etr y d at a is 

a c c e pt e d i n t h e s c h e d ul e d visit, t h e s c h e d ul e d visit d at a will b e us e d, ot h er wis e (if t h e s pir o m etr y 

i n t h e s c h e d ul e d visit is r ej e ct e d) if t h e s pir o m etr y d at a is a c c e pt e d i n t h e u ns c h e d ul e d visit, t h e 

u ns c h e d ul e d visit d at a will b e us e d.  

Fi n all y, if a n o mi n al visit h as m or e t h a n o n e a c c e pt e d s pir o m etr y d at a assi g n e d, a n d s o m e of t h e m 

ar e p erf or m e d aft er I M P i n h al ati o n, t h e n o nl y t h e s pir o m etri es d o n e b ef or e i n h ali n g t h e I M P will 

b e us e d f or t h e visit wi n d o w m a p pi n g r ul es d es cri b e d a b o v e. I nst e a d, if all t h e a c c e pt e d 

s pir o m etri es of t h e n o mi n al visit ar e d o n e aft er i n h ali n g t h e I M P, t h e n all of t h e m will b e 

c o nsi d er e d f or t h e a b o v e m a p pi n g r ul es.  S pir o m etri es  c oll e ct e d at 1 h a n d 4 h p ost d os e will b e us e d 

o nl y f or s af et y e v al u ati o ns  a n d will o nl y b e pr es e nt e d i n d at a listi n gs . 

Wi n d o wi n g will b e a p pli e d t o t h e d at a pri or t o a n y mi ssi n g d at a i m p ut ati o n.  

9. 5  H a n dli n g of Mi s si n g D at a  

9. 5. 1  H a n dli n g of Mi s si n g Effi c a c y D at a  

If a p ati e nt pr e m at ur el y dis c o nti n u es cli ni c al tri al p arti ci p ati o n f or a n y r e as o n a p art d e at h, r e-

tr a ns pl a nt ati o n or wit h dr a w al of c o ns e nt, h e/s h e will b e e n c o ur a g e d t o c o m pl et e t h e f oll o w-u p . All 

o bs er v e d a v ail a bl e d at a will b e us e d f or t h e pri m ar y  a n al ys e s. T h e ass u m pti o n of 

t h e L M M (se cti o n 1 4. 1 ) f or mi ssi n g d at a will b e M A R . Si n c e t h e d efi niti o n of p r o gr essi o n of B O S 

i n cl u d es all r el e v a nt i nt er c urr e nt e v e nts (I Es) as f ail ur es , dr o p -o uts  d u e t o ot h er r e as o ns  will b e 

tr e at e d as n o n-i nf or m ati v e c e ns ori n g (s e cti o n 1 4. 4. 2 ). 

S e v er al  s e nsiti vit y a n al ys es  h a v e b e e n pl a n n e d t o ass ess r o b ust n ess of pri m ar y r es ult s i n c as e of 

d e vi ati o n fr o m M A R  m e c h a nis m  (s e cti o ns 1 4. 2 ). 

9. 5. 2  H a n dli n g of Mi s si n g S af et y D at a  

I n g e n er al, mi ssi n g cli ni c al l a b or at or y d at a, vit al si g ns, a n d p h ysi c al e x a mi n ati o n d at a will n ot b e 

i m p ut e d. U n k n o w n or p arti al m e di c ati o n a n d A E d at e i m p ut ati o ns ar e gi v e n i n t h e n e xt s e cti o n 

a n d t o b e us e d o nl y  f or t h e ass ess m e nt of pri or/ c o n c o mit a nt stat us f or m e di c ati o ns a n d tr e at m e nt -

e m er g e nt st at us f or A Es.  

9. 5. 3  H a n dli n g of P a rti al a n d Mi s si n g D at e s  

9. 5. 3. 1  P a rti al a n d Mi s si n g D at e s of Bi rt h  

W h er e t h e D at e of Birt h is mi ssi n g t h e f oll o wi n g c o n v e nti o n will b e us e d:  

C CI
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• Where the day is missing and month and year are available, the day will be completed as 
the 15th. For example, Date of Birth specified as --JAN1980 will be completed as 
15JAN1980. 

• If the day and month are missing and the year is available, the day and month will be 
completed as 02JUL (the 183rd day of the year). For example, Date of Birth specified as -
----1980 will be completed as 02JUL1980. 

9.5.3.2 Missing or Partial AE and Prior / Concomitant 

Medication Start and End Dates 

Missing and/or incomplete dates for medications and AEs are imputed in a manner resulting in the 
earliest onset or the longest duration during the Treatment Period, whilst ensuring that the start 
date does not occur after the stop date.  

For the derivation of the duration and cumulative of concomitant medication, if the medication is 
“Ongoing” then the medication end date will be imputed with the last visit date. 

The stop date will not be imputed if the AE is “Ongoing”. Technically, this will be done as follows: 

• For a missing/incomplete start date/time, the earliest date/time of the following will be 
imputed: 

o The later date / time of: the earliest possible start date/time and the date/time of first 
dose of treatment (date/time of randomization). 

o The latest possible start date/time. 
• For a missing/incomplete stop date/time, the later date/time of the following will be 

imputed: 
o The earlier date/time of: the latest possible stop date/time and the date/time of last 

dose of treatment (date/time of study completion or early termination). 
o The earliest possible stop date/time. 

• Here, the earliest possible date/time is defined as: 
o The date/time itself if available. 
o The date/time of the first day of the month at 00:00hrs, if month and year are 

available but the day/time is missing. 
o The date/time of the first day of the year at 00:00hrs, if year is available but 

day/time and month are missing. 
o 00:00hrs on the day of informed consent, if the date/time is completely missing. 

• The latest possible date/time is defined as: 
o The date / time itself if available. 
o The date / time of the last day of the month at 23:59hrs, if month and year are 

available but the day / time is missing.  
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o The date / time of the last day of the year at 23:59hrs, if year is available but day / 
time and month are missing. 

o 23:59hrs on the date of last known date on the study for the patient plus one year, 
if the date / time is completely missing. 

10 DISPOSITION  

The number of patients screened, failed screening (patients who did not meet all eligibility criteria 
and was not randomized), enrolled (patients with informed consent and all eligibility criteria met 
or randomized), treated but not randomized, randomized (treated, and not treated with clinical trial 
treatment), completing clinical trial treatment (and reasons for not completing), and completing 
the clinical trial (and reason for not completing) will be presented in frequency tables by treatment 
group.  

The number of patients in each analysis population (SAF, FAS, and PPS) will be summarized by 
treatment group. A by-patient listing of disposition will be provided. 

All major protocol deviations will be presented as a frequency table by treatment group and in a 
by-patient listing for all randomized patients, which will include the category of the deviation, the 
deviation text, and whether the patient was excluded from PPS. 

In addition, the counts on COVID-19 related major PDs will be provided, together with a 
by-patient listing for all COVID-19 related PDs. 

In addition, a listing of the patients affected by Coronavirus Disease of 2019 (COVID-19) and 
their COVID-19 AE details will be provided for the FAS. 

A table for the summary of stratification factors by treatment group for FAS and a separate listing 
of patients with mis-stratifications will be displayed.  

11 DEMOGRAPHICS AND BASELINE CHARACTERISTICS, AND DISEASE 

AND MEDICAL HISTORY 

11.1 Demographic and Baseline Characteristics 

All demographic, baseline characteristics, including azithromycin at randomization, and antibody-
response data will be summarized by treatment group for SAF, FAS and PPS. For summary 
purposes, the most recent, non-missing result obtained on or prior to the baseline visit will be used.  

Azithromycin at randomization will be derived by identifying azithromycin among medications 
collected in the study (generic name: azithromycin) using any of the following rules: 

• azithromycin is ongoing at the date of randomization (regardless of start date); 
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•  a zit hr o m y ci n  st art d at e is o n  t h e r a n d o mi z ati o n d at e (r e g ar dl ess of e n d d at e). 

B y -p ati e nt li sti n gs will b e pr o vi de d f or all d e m o gr a p hi c a n d b as eli n e c h ar a ct eristi cs.  

1 1. 2  Di s e a s e a n d M e di c al Hi st o r y  

D et ails of Hist or y of B O S di a g n osis e C R F p a g e [F V C ( a bs ol ut e), F V C - % of p ers o n al b est p ost -

tr a ns pl a nt, F E V 1  ( a bs ol ut e), F E V 1  - % of p ers o n al b est p ost -tr a ns pl a nt, ( a bs ol ut e), 

 - % of p ers o n al b est p ost -tr a ns pl a nt a n d F E V 1 / F V C (r ati o)], d et ails of Hist or i c al S pir o m etr y 

e C R F p a g e [F V C ( a bs ol ut e), F E V 1  ( a bs ol ut e), -  ( a bs ol ut e) a n d F E V 1 / F V C (r ati o)] as w ell 

as d et ails r el at e d t o e a c h p ati e nt’s l u n g tr a ns pl a nt as  r e c or d e d i n t h e L u n g Tr a ns pl a nt ati o n Hist or y 

e C R F p a g e  [ty p e of u n d erl yi n g in di c ati o n f or lu n g tr a ns pl a nt, ti m e b et w e e n lu n g tr a ns pl a nt ati o n 

a n d o ns et of B O S,  d o n or g e n d er,  c yt o m e g al o vir us ( C M V ) st at us d o n or, C M V st at us r e ci pi e nt, 

E pst ei n B arr Vir us ( E B V )-st at us d o n or, E B V -st at us r e ci pi e nt, re c ei v e in d u cti o n t h er a p y, re c ei v e  

a nti vir al/ a ntif u n g al/ a nti b a ct eri al t h er a p y, c ol d is c h e mi a d ur ati o n d o u bl e l u n g ] will b e s u m m ari z e d 

b y tr e at m e nt gr o u p f or S A F, F A S a n d P P S.  

Dis e as e hist or y , i n cl u di n g t h e d et ails fr o m t h e Ris k F a ct ors e C R F will b e li st e d b y F A S .  

Ti m e  ( d a ys) b et w e e n l u n g tr a ns pl a nt ati o n a n d o n s et of B O S is d efi n e d as t h e d ur ati o n b et w e e n 

d at e of l u n g tr a ns pl a nt ati o n a n d o ns et of i niti al B O S +  1.  

All ot h er si g nifi c a nt m e di c al c o n diti o ns (i n cl u di n g g astr o -es o p h a g e al r efl u x dis e as e) a n d 

pr o c e d ur es (i n cl u di n g p a st s ur g eri es) o c c urri n g b ef or e t h e i nf or m e d c o ns e nt f or m is si g n e d will b e 

r e c or d e d as m e di c al hi st or y. 

M e di c al hi st or y 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) 

[V ersi o n 2 3 . 1] a n d will b e pr es e nt e d b y I nt er n ati o n all y A gr e e d or d er S yst e m Or g a n Cl ass ( S O C) 

a n d Pr ef err e d T er m ( P T ) a n d t ot al. T h e S O Cs a n d P Ts ar e t o b e s ort e d b y S O C a n d d es c e n di n g 

P Ts.  

M e di c al hi st or y will b e s u m m ari z e d b y tr e at m e nt gr o u p a n d o v er all f or t h e S A F, F A S a n d P P S as 

f oll o ws:  

•  T h e n u m b er a n d p er c e nt a g e of p ati e nt s wit h at l e ast o n e m e di c al hist or y r e c or d will b e 

pr es e nt 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 nt s wit h at l e ast o n e m e di c al hist or y r e c or d wit hi n e a c h 

pri m ar y S O C a n d P T will b e pr es e nt e d. T h e s u m m ar y will b e s ort e d usi n g t h e 

i nt er n ati o n all y a gr e e d or d er f or S O C a n d usi n g d es c e n di n g or d er of o v er all n u m eri c al 

c o u nts f or P T. W h er e t er ms ti e, t h es e will b e s ort e d al p h a b eti c all y.  

M e di c al hist or y r e c or ds will b e li st e d b y -p ati e nt  a n d wit hi n -p ati e nt  b y m e di c al hist or y st art d at e 

f or t h e F A S. 

C CI C CI

C CI

C CI C CI
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11.3 Baseline Lung Allograft Dysfunction 

Baseline Lung Allograft Dysfunction (BLAD) at baseline (Yes, No) will be reported in the 
demographic table. BLAD patients are defined as patients with baseline FEV1/predicted 
FEV1*100 <80% [10]. The following formula for the calculation of predicted FEV1 will be used: 

Predicted FEV1 = b0 + b1 * age + b2 * age2 + b3 * height2 

where the coefficients of the regression are reported in Table 3. 

Table 3: Coefficients for FEV1 Prediction  

Sex Ethnicity 
Intercept 

(b0) 

Age 

(b1) 

Age2 

(b2) 

Ht (cm)2 

(b3) 

Male Caucasian < 20 yr of age −0.7453 −0.04106   0.004477 0.00014098 

Male Caucasian ⩾ 20 yr of age   0.5536 −0.01303 −0.000172 0.00014098 

Male African-American < 20 yr of age −0.7048 −0.05711   0.004316 0.00013194 

Male African-American ⩾ 20 yr of age   0.3411 −0.02309 0  0.00013194 

Male Mexican-American < 20 yr of age −0.8218 −0.04248   0.004291 0.00015104 

Male Mexican-American ⩾ 20 yr of age   0.6306 −0.02928  0 0.00015104 

Female Caucasian < 18 yr of age −0.8710   0.06537  0 0.00011496 

Female Caucasian ⩾ 18 yr of age   0.4333 −0.00361 −0.000194 0.00011496 

Female African-American < 18 yr of age −0.9630   0.05799  0 0.00010846 

Female African-American ⩾ 18 yr of age   0.3433 −0.01283 −0.000097 0.00010846 

Female Mexican-American < 18 yr of age −0.9641   0.06490 0  0.00012154 

Female Mexican-American ⩾ 18 yr of age   0.4529 −0.01178 −0.000113 0.00012154 

Due to eCRF study design, ethnicity has not been recorded as required for Table 3, and as a result, 
the race field as recorded in the eCRF will be used for mapping as detailed below in Table 4.  

Table 4: eCRF Race Classification  
eCRF Term Remapping 

White Caucasian 

Black or African American African-American 

Asian  0.88% reduction will be used versus the Caucasian  

Other 
check "other, specify" to see additional race info.  

- If patients are defined as “white” or “black/African”, please 
use the corresponding classification. 

- If patients are defined as "latinos" , then use “Mexican-
American”.  

- If patient is defined as “Arabian” then treat as the Asian 
category with the 0.88% reduction used versus the Caucasian. 

Otherwise consider them as "unknown" 
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For Asian or Other field with Arabian ethnicity, the calculation will be performed using the 
Caucasian coefficients of Table 3 (considering the corresponding sex, age, and height values) and 
then applying a correction factor of 0.88 [12]. For example, in case of an Asian male patient older 
than 20 years, the calculation will be:  

Predicted FEV1 = 0.88 * (0.5536 − 0.01303 * age − 0.000172 * age2 + 0.00014098 * height2). 

In case of other races (American Indian or Alaskan, Native, Native Hawaiian or Other, Pacific 
Islander), unknown, or unspecified ethnicities (including “multiracial”, “multicultural”, “mixed”, 
etc.), parameters calculated as average of the Caucasian, African-American, and Mexican-
American parameters will be used, according to Table 4:  

Table 4: Coefficients for FEV1 Prediction for other/unspecified ethnicities. 

Sex Age class 
Intercept 

(b0) 

Age 

(b1) 

Age2 

(b2) 

Ht (cm)2 

(b3) 

Male < 20 yr of age -0,7573 -0,04688 0,004361333 0,000141 

Male ⩾ 20 yr of age 0,508433 -0,0218 -0,0000573 0,000141 

Female < 18 yr of age -0,9327 0,062753 0 0,000115 

Female ⩾ 18 yr of age 0,409833 -0,00941 -0,000134667 0,000115 

12 Immunosuppressants 

Immunosuppressants are collected in the Concomitant Medications CRF form. 

As per CRF completion guidelines, immunosuppressants are to be collected using the same 
measurement unit i.e., mg. In those cases where it is not done, considerations will be taken on 
ongoing basis (at DRM at the latest) to convert units for each immunosuppressive agent to allow 
cumulative dose to be calculated. Immunosuppressant medications will be coded using the World 
Health Organization (WHO-DD) classification system and grouped by drug class and PT. 

In order to identify immunosuppressants among concomitant medications, any of the following 
two rules will be applied.   

1. Only the following routes are to be considered: oral, intramuscular, intravenous, and 
subcutaneous; 
the following codes are to be considered: 

o L04A Immunosuppressants:  
1. L04AA Selective immunosuppressants,   
2. L04AB Tumor necrosis factor alpha (TNF-α) inhibitors,  
3. L04AC Interleukin inhibitors,  
4. L04AD Calcineurin inhibitors, 
5. L04AX Other immunosuppressants;  

o H02AB Glucocorticoids (all); 
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2.  L 0 4 A D 0 2  T a cr oli m us , a n d r o ut e =  s u bli n g u al . 

 

 

                

 

 

1 2. 1  B a si c I m m u n o s u p p r e s s a nt s  

As p er pr ot o c ol, r e g ar dl ess of tr e at m e nt assi g n m e nt, all cli ni c al tri al p arti ci p a nts m ust b e o n a 

m ai nt e n a n c e r e gi m e n of i m m u n os u p pr essi v e a g e nts i n cl u di n g t a cr oli m us, a s e c o n d a g e nt s u c h as 

b ut n ot li mit e d t o m y c o p h e n ol at e m otf etil ( M M F) or a z at hi o pri n e, a n d a s yst e mi c c orti c ost er oi d 

s u c h as pr e d nis o n e as t hir d a g e nt. At e a c h visit, t h e a v er a g e m ai nt e n a n c e d os es of 

i m m u n os u p pr essi v e a g e nts will b e r e c or d e d b y t h e I n v esti g at or o n t h e C o n c o mit a nt M e di c ati o n  

e C R F.  

B asi c i m m u n os u p pr ess a nts r ef er t o m ai nt e n a n c e r e gi m e n of i m m u n os u p pr essi v e a g e nts  a n d 

i n cl u d e t h e f oll o wi n g: 

•  C al ci n e uri n i n hi bit ors ( T a cr oli m us, C y cl os p ori n e A) ;     

•  A nti m et a b oli ct e  ( A nti m et a b olit e) a g e nts ( M M F, A z at hi o pri n e) ;  

•  m T O R i n hi bit or ( E v er oli m us, S ir oli m us);  

•  S el e cti v e c osti m ul ati o n bl o c k er ( B el at a c e pt) ;  

•  C orti c ost er oi ds . 

T h e t ot al b asi c i m m u n os u p pr essi o n a d mi nist er e d fr o m t h e d a y of r a n d o mi z ati o n will b e e v al u at e d.  

B asi c  im m u n os u p pr essi v e s will b e c o d e d b y  A n at o mi c al T h er a p e uti c C o d e ( A T C) c o d es , a n d will 

b e s u m m ari z e d b y tr e at m e nt gr o u p f or S A F, F A S a n d P P S.  

A p -v al u e will b e o bt ai n e d fr o m t h e Fis h er’s E x a ct t est f or t h e c o m p aris o n of p ati e nts wit h a n y 

b asi c i m m u n os u p pr ess a nts fr o m L -Cs A pl us S o C v ers us p ati e nts wit h a n y b asi c 

i m m u n os u p pr ess a nts fr o m S o C al o n e, f or e a c h cl ass of b asi c i m m u n os u p pr ess a nts li st e d a b o v e.   

D es cri pti v e st atisti cs o n c u m ul ati v e d os es f or b asi c i m m u n os u p pr ess a nts will b e pr o vi d e d : 

•  f or t h e w h ol e tr e at m e nt p eri o d (fr o m d a y of r a n d o mi z ati o n t o e n d of st u d y) ,  

•  f or e a c h p eri o d bet w e e n st u d y visits ( V 1 t o V 2, V 2  t o V 3, et c.),  

•  c u m ul ati v el y f or e a c h p eri o d b et w e e n st u d y visit s ( V 1 t o V 2, V 1 t o V 3, V 1 t o V 4, et c.) , 

w h er e p eri o ds b et w e e n st u d y visits V i t o Vi + 1 ( wit h i = 2, 3, 4, et c) is d efi n e d as t h e i nt er v al st arti n g 

fr o m t h e first d a y p ost vi sit V i a n d e n di n g t h e l ast d a y of visit V i + 1 (i n cl u d e d). F or V 1 t o V 2 t h e 

d at e of V 1 m ust b e c o nsi d er e d  t o o. 

C CI
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Descriptive statistics will be calculated for each class of basic immunosuppressants listed above 
and overall. If a patient took more than one basic immunosuppressant related to the same class, 
then the total dose will be taken into consideration in the calculation. 

P-values will be obtained from the Fisher’s Exact test for the comparison of patients with any basic 
immunosuppressants, including each of basic immunosuppressant listed above from L-CsA plus 
SoC versus patients with any basic immunosuppressants from SoC alone at each time interval (V1 
to V2, V1 to V3, …. ,V1 to V9). 

Exposure to immunosuppressant medication details will be summarized similarly for each 
category of basic immunosuppressant, and overall for all.  

This includes the calculation of the duration of intake (date of last basic immunosuppressant intake 
– date of first basic immunosuppressant intake + 1). The duration will be calculated by summing 
the duration of the associated treatments. The overlapping days will be counted only once.  

The ratio between the cumulative dose and intake duration will be used to produce the dose per 
day. The overall dose per day per patient will then be displayed for each treatment group for each 
time interval along with the 95% confidence interval.  

By-patient listings will be provided for all basic immunosuppressants for FAS. 

12.2 Other Immunosuppressants 

Other immunosuppressants refer to all the immunosuppressive therapies that are not classified as 
maintenance regimen as described in section 12.1 (but meet the conditions reported in section 12). 
Other immunosuppressive therapies will be coded by Anatomical Therapeutic Code (ATC) codes, 
and will be summarized by treatment group for SAF, FAS and PPS. 

All other immunosuppressants administered from the day of randomization will be evaluated. The 
number (%) of patients taking any other immunosuppressants will be provided overall and for each 
ATC code. 

The same summary statistics for cumulative dose and for exposure as described in section 12.1 
will be provided. 

13 Prior and concomitant medications 

Prior medications are those medications taken prior to randomization with a stop date and time 
prior to the randomization date/time (standard definition of prior/concomitant medications 
considers the first dose of study treatment but, as in this study SOC group won’t have any first 
dose date, randomization date will be considered instead).  

Concomitant medications are those medications with a start date and time on or after the 
randomization date/time, or those with a start date and time before the randomization date/time 
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a n d eit h er a st o p d at e a n d ti m e o n or aft er t h e st u d y r a n d o mi z ati o n or ar e o n g oi n g at t h e e n d of t h e 

st u d y.  

Pri or 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 ari z e d b y A T C c o d es a n d li st e d f or F A S . 

Pri or/ c o n c o mit a nt m e di c a ti o ns will b e c o d e d usi n g t h e W H O-D D cl assifi c ati o n s yst e m a n d 

gr o u p e d b y dr u g cl ass a n d P T . 

1 4  E F FI C A C Y  

F or t h e effi c a c y a n al ysi s, t h e a d e q u a c y of t h e m o d el ass u m pti o ns will b e c h e c k e d, a n d if it is f o u n d 

t h at t h es e ar e i n a d e q u at e t h e n alt er n ati v e a p pr o a c h es m a y  b e p erf or m e d.  

F or all v ari a bl es ass u m e d t o b e n or m all y distri b ut e d, t h e c o n diti o n al st u d e nti z e d r esi d u als fr o m 

t his m o d el will b e t est e d usi n g t h e S h a pir o-Wil k t est. If t h e ass u m pti o n of n or m alit y of t h es e 

r esi d u als is vi ol at e d, t h e n a l o g-tr a nsf or m e d m o d el will b e fitt e d. T h e n e e d f or a p ossi bl e l o g 

tr a nsf or m ati o n of t h es e v ari a bl es will b e i n v esti g at e d pri or t o u n bli n di n g b y ass essi n g t h e m o d el 

r esi d u als wit h o ut a tr e at m e nt t er m. W h er e d at a ar e tr a nsf or m e d f or a n al ysi s, b a c k tr a nsf or m ati o n 

will b e a p pli e d f or t h e pr es e nt ati o n of r es ult s. Pr es e nt ati o n of t h e t a bl es will b e a m e n d e d as n e e d e d 

f or t hi s, wit h t h e a d diti on of a n e x pl a n at or y f o ot n ot e.  

Cl assifi c ati o n a n d i m p ut ati o n of mi ssi n g d at a will b e c o m pl et e d pri or t o a n y tr a nsf or m ati o n of t h e 

d at a f or a n al ysi s.  

As a g e n er al r e m ar k f or all effi c a c y e n d p oi nt s b as e d o n s pir o m etr y d at a, v al u es c oll e ct e d at 1 h a n d 

4 h p ost d os e will n ot b e us e d f or a n y effi c a c y a n al ys es as t h e y ar e c oll e ct e d o nl y f or s af et y 

e v al u ati o ns.  

1 4. 1  P RI M A R Y E F FI C A C Y A N A L Y SI S  

1 4. 1. 1  A n al y si s P o p ul ati o n a n d E sti m a n d  

T h e pri m ar y e n d p oi nt s will b e a n al y z e d usi n g  a  “ c o m p osit e  str at e g y ” (I nt er n ati o n al C o nf er e n c e 

o n H ar m o ni z ati o n (I C H) g ui d eli n e E 9 a d d e n d u m o n esti m a n ds a n d s e nsiti vit y a n al ysi s i n cli ni c al 

tri als t o t h e g ui d eli n e o n st atisti c al pri n ci pl es f or cli ni c al tri als). T h e esti m a n d is d efi n e d b y t h e 

f oll o wi n g: 

•  P o p ul ati o n: a d ult r e ci pi e nts of a d o u bl e p ul m o n ar y all o gr aft wit h cli ni c all y d efi n e d B O S, 

m at c hi n g t h e i n cl usi o n a n d e x cl usi o n pr ot o c ol crit eri a.  

•  V ari a bl e: F E V 1  d at a at W e e k 4 8 ( visit 9) c oll e ct e d fr o m t h e o nsit e   s pir o m et er 

( d at a c oll e ct e d wit h t h e  h o m e s pir o m et er will b e us e d f or s u p pl e m e nt ar y a n al ys es). 

O nl y a c c e pt e d o v er -r e a d er b est F E V 1  d at a f or t h e s essi o n fr o m   will b e us e d 

f or a nal ysi s; d at a will n ot b e r e -d eri v e d.  

C CI

C CI

C CI
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Intercurrent events: After IEs such as stopping treatment with L-CsA, augmentation of SoC 
therapy, etc., FEV1 measurements will still be collected and used in the analysis. In case of IEs 
preventing the use of FEV1 measurements, i.e. death and re-transplantation, the FEV1 will be 
imputed as treatment failure: FEV1 equal to zero for all visits subsequent the event. 

Rejected spirometries are those that did not meet the American Thoracic Society criteria; 
if rejected, then they would be re-done but there may be cases where they are rejected twice 
and resulting in missing data. Rejected spirometry is not an indicator of a better/worse 
outcome and can be assumed to be MAR. 

• Population-level summary: difference in mean change from baseline in the FEV1 at week 
48 between treatment groups.  

Table 5 summarizes the statistical approaches for handling IEs and missing data. 
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Table 5: Summary of strategies for Intercurrent Events and Missing data. 

Type of IEs 

Statistical analysis 

Primary analysis 
(section 14.1.3) 

Missing data not at 
random (MNAR) 

(section 14.2.1) 

"While on treatment“ 
strategy (for COVID-19) 

(section 14.3.3.3) 

"While on treatment“ 
strategy 

(section 14.3.5) 

Trimmed Means 
(section 14.3.6) 

Death 
The FEV1 value will be 
imputed equal to zero. 

The FEV1 value will be 
imputed equal to zero. 

Not applicable. Not applicable. The FEV1 value will be 
imputed equal to zero at 

W48. Re-transplantation The FEV1 value will be 
imputed equal to zero. 

The FEV1 value will be 
imputed equal to zero. 

Treatment discontinuation 

Study discontinuation for lack of efficacy* 

FEV1 measurements after 
IE will still be collected 

and included in the 
analysis.  

FEV1 measurements after 
IE will still be collected 

and included in the 
analysis.  

FEV1 measurements after 
IE will still be collected 

and included in the 
analysis.  

Data after IE will not be 
considered**. 

FEV1 measurements after 
IE will still be collected 

and included in the 
analysis. Last observation 

will be used for 
determining the ordering of 

patients to be trimmed. 

Initiation of additional 
immunosuppressive 

COVID-19 infection Data after IE will not be 
considered. 

FEV1 measurements after 
IE will still be collected 

and included in the 
analysis.  

 

In case of: 
- residual missing data, or 
- study discontinuation for consent 

withdrawal or lost to follow-up: 

Missing data handled under 
MAR 

Missing data imputed using 
fully conditional 

specification based on data 
from retrieved discontinued 

patients ***. 

Missing data handled under 
MAR 

Missing data handled under 
MAR 

Last observation will be 
used for determining the 
ordering of patients to be 

trimmed. Missing data 
handled under MAR. 

* If a patient discontinues the study for lack of efficacy, he/she will be encouraged to complete the follow-up visits planned in the protocol. All patients who prematurely discontinue the study should 
complete at least the evaluation at EoT prior to discontinuation whenever possible. 
** Two analyses will be performed: first considering only treatment discontinuation as IEs, then considering the initiation of additional immunosuppressive too. 
*** If there are not enough retrieved patients for the convergence of MI-RD regression model, a reference-based MI will be adopted. 

 



   

 

   

 

14.1.2 Working Hypothesis 

The alternative hypothesis (H1) for this trial is that L-CsA plus SoC is superior to SoC alone in 
preserving FEV1, i.e., under H1 it is expected that patients treated with L-CsA plus SoC will exhibit 
a smaller mean FEV1 decline between baseline and the end of Week 48 than those who receive 
SoC alone. 

14.1.3 Analysis Model 

The primary efficacy analysis will be carried out using a LMM for repeated measurements, using 
all observed available FEV1 measurements. In case of death or re-transplantation events, FEV1 
will be imputed as zero at each nominal day post event. 

The dependent variables are the absolute change from baseline of FEV1 measurements at visit 2 
(i.e., the first post-baseline visit) through visit 9 (Week 48). For the definition of baseline FEV1 
please refer to section 8.1.1.   

A flexible and robust model will be chosen for the random part of the LMM according to a pre-
specified stepwise procedure (see next section). The fixed part of the LMM is specified as follows: 
the model will contain (except from the intercept) time cubic splines, treatment, the interactions of 
time splines by treatment, baseline FEV1, the interactions of time splines with the baseline FEV1, 
region (North America versus all other countries together), age (< 55 versus  55 years), and use 
of azithromycin at randomization (i.e. Baseline, Visit 1).  

The primary efficacy parameter will be estimated from the model by the adjusted difference 
between treatment groups in mean FEV1 change from baseline after 48 weeks. The p-value for the 
null hypothesis of no difference and a two-sided 95% confidence interval for the difference will 
be provided.  

Superiority of L-CsA will be demonstrated by a statistically significant result (defined as p<0.025, 
one-sided) in favor of the L-CsA plus SoC treatment compared to SoC alone. 

The above comparison between treatment groups at all the other visits (2-8) will also be presented.  

A figure of observed mean change from baseline and standard errors at each visit, by treatment 
group will be presented. A figure with adjusted mean changes from baseline at each visit by 
treatment group derived from the LMM will be provided. 

14.1.4 Specification of the Model 

For valid inference on the primary efficacy parameter, the evolution of FEV1 in both treatment 
groups should be modeled as a flexible function in time, without unnecessarily strong assumptions.  

Therefore, time will be modeled assuming that the time evolution of FEV1 is a smooth function of 
time. Cubic splines will be used with a large enough number of parameters to minimize the risk of 
misspecification. We will choose one knot at 182 days, i.e., halfway between the first (day 28) and 
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t h e l ast s c h e d ul e d m e as ur e m e nt ( 3 3 7  d a ys).  S o , it is ass u m e d t h at t h e m e a n of F E V1  is a t hir d-

d e gr e e p ol y n o mi al at e a c h of t h e t w o i nt er v als, s m o ot hl y c o n n e ct e d, e q u al at d a y 1 8 2 wit h e q u al 

first a n d s e c o n d d eri v ati v e. T h us, 4 p ar a m et ers p er gr o u p ar e us e d t o m o d el ti m e. I n t ot al, as m a n y 

as 1 2 p ar a m et ers i n t h e m o d el will i n v ol v e ti m e, e ns uri n g r o b ust esti m ati o n of t h e ti m e e v ol uti o n 

of F E V 1 .  D e n oti n g t h e c o v ari at es ass o ci at e d wit h t h e s pli n es b y S 1 =t, S 2 =t 2 , S3 =t 3  a n d S 4 = m a x(t -

1 8 2, 0 )3 , t h e tr e at m e nt gr o u p b y T ( 0 = S o C; 1 = L-Cs A  pl us S o C), t h e d a y of t h e m e as ur e m e nt b y t 

a n d t h e b as eli n e F E V 1  b y X, t h e fi x e d p art of t h e m o d el will c o nt ai n t h e f oll o wi n g c o v ari at es:  

I nt er c e pt, S1 , …, S4 , T, T * S1 , …, T * S4 , X, X * S1 , …, X * S4 , ot h er c o v ari at es  

T h e K e n w ar d -R o g er a dj ust m e nt will b e us e d f or t h e d e n o mi n at or d e gr e es of fr e e d o m n e e d e d f or 

h y p ot h esis t ests a n d c o nfi d e n c e i nt er v als.  

T h e ot h er c o v ari at es ar e:  

o  A g e ( < 5 5 v ers us   5 5 y e ars) ; 

o  R e gi o n ( N ort h A m eri c a v ers us all ot h er c o u ntri es t o g et h er) ; 

o  Us e of a zit hr o m y ci n at r a n d o mi z ati o n. 

I n t h e u nli k el y c as e of c olli n e arit y, c o v ari at es will b e dr o p p e d i n t h e a b o v e or d er, st arti n g wit h t h e 

l ast. 

T h e r a n d o m p art of t h e L M M will b e s el e ct ed b y c o m p ari n g t h e A k ai k e I nf or m ati o n Crit eri o n 

(AI C ) of t hr e e m o d els:  

•  m o d el wit h r a n d o m i nt er c e pt a n d r a n d o m ti m e ; 

•  m o d el wit h r a n d o m i nt er c e pt, r a n d o m ti m e a n d r a n d o m s q u ar e d ti m e ; 

•  m o d el wit h r a n d o m i nt er c e pt, r a n d o m ti m e, r a n d o m s q u ar e d ti m e , a n d r a n d o m c u bi c ti m e . 

T h e m o d el wit h t h e l o w e st AI C will b e a d o pt e d f or t h e pri m ar y a n al ysi s. 

T h e c or e e x c er pt of  c o d e f or t h e pri m ar y a n al ysis is r e p ort e d i n s e cti o n 1 7. 1 . 

1 4. 1. 5   S p e cifi c ati o n of t h e C o v a ri a n c e M o d el  

T h e m o d el f or t h e m e a n us es t h e a ct u al ti m es of t h e visits as a c o nti n u o us v ari a bl e i nst e a d of t h e 

s c h e d ul e d visit ti m es. T h er ef or e, t h e c o v ari a n c e m o d el will als o us e t h e a ct u al visit ti m es, usi n g 

r a n d o m eff e cts. F or v ali d i nf er e n c e, t h e m o d el f or t h e c o v ari a n c e s h o ul d b e c orr e ctl y s p e cifi e d. 

T h us, t h e pr ef er e n c e will b e f or m o d els wit h r el ati v el y m a n y p ar a m et ers i n or d er t o e ns ur e r o b ust 

esti m ati o n of t h e c o v ari a n c e, t h o u g h t his m a y l e a d t o a l oss of effi ci e n c y.  

T h er ef or e  a m o d el will b e s p e cifi e d wit h f o ur p er p ati e nt r a n d o m eff e cts: i nt er c e pt , t, t2 , t3 , wit h a n 

u nstr u ct ur e d c o v ari a n c e m atri x. T his c o v ari a n c e m o d el c o nt ai ns 1 1 p ar a m et ers, e ns uri n g s uffi ci e nt 

r o b ust n ess. I n c as e t h e m o d el d o es n ot c o n v er g e , or t h e c o v ari a n c e m atri x is n ot p ositi v e d efi nit e, 

w e will dr o p t er ms fr o m t h e hi g h est or d er r a n d o m eff e ct. 

C CI
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1 4. 2  S e n siti vit y A n al y s e s f o r t h e P ri m a r y E n d p oi nt  

1 4. 2. 1  Mi s si n g d at a n ot at r a n d o m ( M N A R )  

T o i n v esti g at e t h e i m p a ct of d e p art ur es fr o m M A R ass u m pti o n , a M N A R  a p pr o a c h will b e 

e v al u at e d usi n g t h e L M M  d es cri b e d f or t h e pri m ar y a n al ysi s. Aft er r e m a p pi n g of t h e visits as p er 

s e cti o n 9. 4 , F E V 1  at s p e cifi c visit  will b e i m p ut e d d e p e n di n g o n t h e I E e x p eri e n c e d b y t h e p ati e nt.  

I n c as e of I Es as d e at h or r e -tr a ns pl a nt ati o n, F E V 1  will b e i m p ut e d as z er o  at e a c h p ost -e v e nt 

n o mi n al d a y  as p er s e cti o n 9. 4 . Ot h er I Es (s e e T a bl e 5 ) will b e a d dr ess e d p er tr e at m e nt p oli c y 

str at e g y, a n d F E V 1 m e as ur e m e nts c oll e ct e d aft er I E will b e us e d  i n t h e a n al ysis. 

R esi d u al m issi n g d at a ( or mi ssi n g d at a d u e t o dis c o nti n u ati o n f or c o ns e nt wit h dr a w al or p ati e nt 

l ost t o f oll o w-u p) will b e i m p ut e d usi n g f ull y c o n diti o n al s p e cifi c ati o n, a t y p e of m ulti pl e  

i m p ut ati o n usi n g c h ai n e d e q u ati o ns, i m pl e m e nt e d wit h  u n d er t h e F C S o pti o n. 

T h e i m p ut ati o n m o d el will i n cl u d e  b as eli n e F E V 1 , a g e ( as a c o nti n u o us v ari a bl e), r e gi o n, us e of 

a zit hr o m y ci n at r a n d o mi z ati o n , a n d i nt er m e di at e F E V 1  u p t o w e e k 4 8 as c o v ari at es. T w o h u n dr e d 

d at a s ets will b e g e n er at e d, a n d t h e r a n d o m s e e d n u m b er will b e 5 2 0 8 2. I n c as e of i m p ut ati o n, t h e 

ass o ci at e d n o mi n al d a y of  ass ess m e nt will b e c o nsi d er e d as p er s e cti o n 9. 4 . 

O nl y o bs er v e d  v al u es fr o m r etri e v e d  dis c o nti n u e d p ati e nts will b e us e d t o i nf or m t h e MI r e gr essi o n 

m o d el (t his m o d el will b e d efi n e d as MI -R D). R etri e v e d dis c o nti n u e d p ati e nts ar e d efi n e d as 

p ati e nts w h o dis c o nti n u e st u d y tr e at m e nt a n d d e ci d e t o r e m ai n i n t h e st u d y b y f oll o wi n g t h e 

s c h e d ul e of ass ess m e nts a n d c o nti n ui n g t o a d h er e t o pr ot o c ol r e q uir e m e nts. If t h er e ar e n ot e n o u g h 

r etri e v e d p ati e nts f or t h e c o n v er g e n c e of MI-R D r e gr essi o n m o d el, a r ef er e n c e -b as e d MI will b e 

a d o pt e d: i m p ut ati o n of v al u es i n t h e i n v esti g ati o n al ar m will b e d o n e usi n g t h e n o n -mi ssi n g v al u es 

fr o m t h e c o ntr ol gr o u p (t his a p pr o a c h will b e r ef err e d as “ C o p y R ef er e n c e ”). T his a p pr o a c h d o es 

n ot ass u m e b e n efits f or t h e i n v esti g ati o n al ar m i n c as e of dis c o nti n u ati o n a n d li mits a p ost -

dis c o nti n u ati o n cli ni c al eff e ct t o t h at of S o C. T h e fi n al d e cisi o n o n t h e us e of t h e MI -R D vs C o p y -

R ef er e n c e will b e d o n e at t h e ti m e of t h e a n al ysi s a n d r e p ort e d i n t h e C S R.  

E a c h of t h e 2 0 0 i m p ut e d d at as ets  will b e a n al y z e d usi n g t h e L M M  (s e e pri m ar y a n al ysi s ) i n cl u di n g 

all o bs er v e d a n d i m p ut e d d at a. R u bi n’s r ul e [2 ] will b e us e d f or c o m bi ni n g r es ult s t o dr a w 

i nf er e n c e.  

T h e r o b ust n ess of pri m ar y r es ult s will b e e v al u at e d b y m e a ns of t h e a dj ust e d diff er e n c e b et w e e n 

tr e at m e nt gr o u ps i n m e a n F E V 1  c h a n g e fr o m b as eli n e aft er 4 8 w e e ks. T h e p -v al u e f or t h e n ull 

h y p ot h esis of  n o diff er e n c e a n d a t w o -si d e d 9 5 % c o nfi d e n c e i nt er v al f or t h e diff er e n c e will b e 

pr o vi d e d. T h e s a m e c o m p aris o n b et w e e n tr e at m e nt gr o u ps at all t h e ot h er visits ( 2 -8) will b e 

pr es e nt e d.  

T h e c or e e x c er pt of   c o d e f or t his s e nsiti vit y a n al ysi s is r e p ort e d i n s e cti o n  1 7. 2  

T h e 2 0 0 i m p ut e d d at as et s will b e us e d als o f or s e nsiti vit y a n al ysi s r e p ort e d i n s e cti o n 1 4. 2. 4 . 

C CI

C CI
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1 4. 2. 2  D elt a -B a s e d C o nt r oll e d I m p ut ati o n ( Ti p pi n g p oi nt )  

A  d elt a -b as e d c o ntr oll e d i m p ut ati o n a p pr o a c h usi n g t h e ti p pi n g p oi nt a n al ysis  will b e p erf or m e d  

as a s e nsiti vit y a n al ysi s of tr e at m e nt s u p eri orit y , if s h o w n. Ti p pi n g p oi nt a n al ysi s will ass ess h o w 

d e p art ur es fr o m M A R as s u m pti o n m ust b e t o o v ert ur n c o n cl usi o ns fr o m t h e pri m ar y s u p eri orit y 

a n al ysi s. Ti p pi n g p oi nt will b e b as e d o n it er ati v e a p pli c ati o n  of MI.  

I n c as e of d e at h or re -tr a ns pl a nt ati o n e v e nts, F E V 1  will b e i m p ut e d as z er o at e a c h n o mi n al d a y 

p ost e v e nt.  

I n t h e first it er ati o n, t h e mi ssi n g F E V1  o ut c o m es will b e i m p ut e d s e p ar at el y f or e a c h tr e at m e nt 

gr o u p, usi n g t h e f ull y c o n diti o n al s p e cifi c ati o n. T h e i m p ut ati o n m o d el will i n cl u d e b as eli n e F E V 1 , 

a g e, r e gi o n, us e of a zit hr o m y ci n at r a n d o mi z ati o n, a n d i nt er m e di at e F E V 1  u p t o w e e k 4 8 as 

c o v ari at es. T w o h u n dr e d d at a s ets will b e g e n er at e d, a n d t h e r a n d o m s e e d n u m b er will b e 9 9 8 2 3.  

N o n -mi ssi n g v al u es fr o m all p ati e nts will b e us e d.  

I n s u c c essi v e it er ati o ns, t o r e pr es e nt d e p art ur es fr o m M A R, v al u es Δ 1 a n d Δ 2 will b e a d d e d a n d  

s u btr a ct e d t o t h e i m p ut e d v al u es f or L -Cs A pl us S o C tr e at m e nt a n d S O C tr e at m e nt gr o u ps 

r es p e cti v el y. Δ 1 a n d Δ 2 will r a n g e fr o m  0  t o 1 0 0 m L  ( 0. 1 L) b y 1 0 m L  ( 0. 0 1 L).  

F or e a c h s c e n ari o  (i. e., e a c h c o m bi n ati o n of Δ 1 a n d Δ 2) , t h e 2 0 0 d elt a -a dj ust e d i m p ut e d d at as ets 

will b e a n al y z e d usi n g t h e pri m ar y L M M i n cl u di n g all o bs er v e d a n d i m p ut e d d at a. R u bi n’s r ul e 

will b e us e d f or c o m bi ni n g r es ult s t o dr a w i nf er e n c e. T h e a dj ust e d diff er e n c e b et w e e n tr e at m e nt 

gr o u ps i n m e a n F E V 1  c h a n g e fr o m b as eli n e aft er 4 8 w e e ks  will b e pr o vi d e d al o n g wit h it s  p -v al u e 

f or t he n ull h y p ot h esis of n o diff er e n c e .  

T h es e r es ult s will s h o w h o w e xtr e m e t h e d e p art ur e s fr o m M A R m ust b e t o o v ert ur n t h e r es ult s of 

t h e pri m ar y a n al ysi s. C o ntr oll e d i m p ut ati o n i s al w a ys f e asi bl e, i n d e p e n d e nt fr o m t h e i n ci d e n c e of 

dr o p o uts . 

T h e c or e e x c er pt  of   c o d e f or t hi s s e nsiti vit y a n al ysi s is r e p ort e d i n s e cti o n  1 7. 3 . 

1 4. 2. 3  Mi x e d m o d el r e p e at e d m e a s u r e s ( M M R M )  

T o i n v esti g at e r o b ust n ess a g ai nst d e vi ati o ns fr o m t h e m o d el, a M M R M m o d el will b e c arri e d o ut 

usi n g all o bs er v e d a v ail a bl e F E V 1  m e as ur e m e nt s  ( u n d er M A R ass u m pti o n) . T h e d e p e n d e nt 

v ari a bl es ar e t h e a bs ol ut e c h a n g e fr o m b as eli n e of F E V 1  m e as ur e m e nts at visit 2 (i. e., t h e first 

p ost -b as eli n e visit) t hr o u g h visit 9 ( W e e k 4 8) . I n c as e of d e at h or r e-tr a ns pl a nt ati o n e v e nts, F E V1  

will b e i m p ut e d as z er o at e a c h n o mi n al d a y p ost e v e nt.  

As fi x e d eff e cts, t h e m o d el will c o nt ai n t h e f oll o wi n g c o v ari at es ( e x c e pt fr o m t h e i nt er c e pt): 

c at e g ori c al (s c h e d ul e d) visit, tr e at m e nt, t h e i nt er a cti o ns of tr e at m e nt b y c at e g ori c al visit, b as eli n e 

F E V 1 , t h e i nt er a cti o ns of c at e g ori cal visit wit h t h e b as eli n e F E V 1 , r e gi o n ( N ort h A m eri c a v ers us 

all ot h er c o u ntri es t o g et h er), a g e ( < 5 5 v ers u s   5 5 y e ars), a n d us e of a zit hr o m y ci n at 
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r a n d o mi z ati o n (i. e. B as eli n e, Visit 1). R a n d o m eff e cts p er p ati e nt f or t hi s m o d el will i n cl u d e 

c at e g ori c al  visit.  

A n u nstr u ct ur e d c o v ari a n c e p att er n will b e us e d t o esti m at e t h e v ari a n c e – c o v ari a n c e of t h e wit hi n -

p ati e nt r e p e at e d m e as ur es. If t h e m o d el f ail s t o c o n v er g e, a h et er o g e n e o us T o e plit z str u ct ur e will 

b e us e d. P ar a m et ers will b e esti m at e d usi n g R E M L wit h t h e N e wt o n – R a p h s o n al g orit h m a n d usi n g 

t h e K e n w ar d– R o g er m et h o d f or c al c ul ati n g t h e d e n o mi n at or d e gr e es of fr e e d o m.  

Tr e at m e nt gr o u p c o m p ari s o ns at e a c h visit will b e esti m at e d b y diff er e n c es b et w e e n l e ast s q u ar es 

( L S) m e a ns fr o m t h e visit b y tr e at m e nt i nt er a cti o n, wit h a c c o m p a n yi n g p-v al u es a n d 9 5 % CIs. T h e 

r o b ust n ess of pri m ar y r e s ult s will b e e v al u at e d b y m e a ns of t h e diff er e n c e of L S m e a ns at w e e k  

4 8.  

T h e c or e e x c er pt of   c o d e f or t h e s e nsiti vit y a n al ysi s is r e p ort e d i n s e cti o n 1 7. 4 . 

1 4. 2. 4   M M R M u n d e r M N A R  

E a c h of t h e 2 0 0 i m p ut e d d at as ets cr e at e d u n d er M N A R c o n diti o n as d es cri b e d i n s e cti o n  1 4. 2 . 1, 

will b e a n al y z e d usi n g t h e M M R M  d es cri b e d i n pr e vi o us s e cti o n 1 4. 2. 3  i n cl u di n g all o bs er v e d a n d 

i m p ut e d d at a. R u bi n’s r ul e will b e us e d f or c o m bi ni n g r es ult s t o dr a w i nf er e n c e.  

Tr e at m e nt gr o u p c o m p ari s o ns at e a c h visit will b e esti m at e d b y diff er e n c es b et w e e n  l e ast s q u ar es 

( L S) m e a ns fr o m t h e visit b y tr e at m e nt i nt er a cti o n, wit h a c c o m p a n yi n g p-v al u es a n d 9 5 % CIs. T h e 

r o b ust n ess of pri m ar y r e s ult s will b e e v al u at e d b y m e a ns of t h e diff er e n c e of L S m e a ns at w e e k 

4 8.  

1 4. 2. 5  A N C O V A  

T h e p o p ul ati o n -l e v el s u m m ar y f or t h e vari a bl e will b e alt er e d. A n A N C O V A m o d el will b e 

p erf or m e d o n t h e c h a n g e s fr o m b as eli n e i n F E V 1  t o W e e k 4 8, usi n g t h e s a m e str atifi c ati o n f a ct ors 

a n d t h e s a m e c o v ari at es d es cri b e d f or t h e L M M f or t h e pri m ar y effi c a c y a n al ysi s  (e x c e pt f or  ti m e 

f a ct ors). I n c as e of d e at h or r e -tr a ns pl a nt ati o n e v e nts, F E V 1  will b e i m p ut e d as z er o at e a c h n o mi n al 

d a y p ost e v e nt.  

I n c as e of vi ol ati o n of t h e n or m alit y ass u m pti o n  e v e n aft er l o g tr a nsf or m ati o n (s e cti o n 1 4 ), t h e n 

r a n k tr a nsf or m ati o n will b e a p pli e d t o n or m ali z e t h e d at a . T h e s a m e A N C O V A  m o d el will b e  

a p pli e d t o t h e r a n k -tr a nsf or m e d d at a.  

1 4. 2. 6  S el e cti o n M o d eli n g  

A s el e cti o n m o d el fits si m ult a n e o usl y a m o d el f or t h e r e p e at e d F E V 1  m e a s ur e m e nts a n d a m o d el 

f or t h e pr o b a biliti es of dr o p pi n g o ut at t h e diff er e nt visits. T h es e m o d els ar e r ef err e d t o as t h e 

m e as ur e m e nt m o d el a n d t h e dr o p -o ut  m o d el.  
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Applying Diggle and Kenward's Selection Model on incomplete longitudinal data, the response is 
modeled through a repeated measures model, while a logistic regression model is used to describe 
the dependency of the missing data indicators on the longitudinal responses.  

Under this approach, the probability of dropout is considered a function of the observed 
longitudinal response measured prior to dropout at time j and the unobserved response at the time 
of dropout. For individuals with complete data, dropout depends on the response prior to the last 
measurement (yi,j-1) and the final observed response (yij). In either case, dropout cannot depend on 
future responses. Specifically, the logit of the probability of dropout depends on the observation 
prior to dropout (yi,j-1) (assuming the individual was observed prior to dropout) and the unobserved 
response at dropout (yij): 

Logit[P(Di=j|Di>=j] = Intercept + α1 yi,j-1 + α2 yij 

where the coefficients α1 and α2 are the effects of yi,j-1 and yij on the logit, respectively. Under this 
model, if both α1 and α2 are equal to zero, then the missingness is independent of the previous and 
missing responses. In such cases, the missing data are Missing Completely at Random, and 
consequently, the missing data process is ignorable. If α2 but not α1 is equal to zero, then the 
missingness is related to the response prior to dropout. In this case, the missing data are MAR, and 
again, the missing data process is ignorable. If α2 is not equal to zero, then the missingness depends 
on the missing data at dropout. Consequently, the missing data process cannot be ignored. 

These scenarios will describe how large the departure from the MAR assumption should be in 
order to substantially affect the results of the primary analysis. If the number of drop-outs turns 
out to be small, this sensitivity analysis may not be feasible because of insufficient information to 
fit the logistic drop-out model, and the CSR will mention this as a caution. This model can be fitted 
using the selection modelling macros from the Drug Information Association Scientific Working 
Group on Estimands and Missing Data [8].  

14.2.7 Joint Model 

This analysis jointly models the repeated FEV1 measurements and the time to dropout. The 
longitudinal measurement process model follows a standard random-coefficient mixed effect 
model, while the dropout mechanism model uses a complementary log-log link. 

This model will be fitted using the shared parameters macros from the Drug Information 
Association Scientific Working Group on Estimands and Missing Data [8]. 

14.3 Supplementary Analyses for the Primary Endpoint 

Supplementary analyses can provide additional insights into the understanding of a treatment 
effect.  



L -Cs A:  
Tr e at m e nt of B O S aft er D L T  

Pr ot o c ol N u m b er:  
B T –  L -Cs A –  3 0 2 –  D L T  

S p o n s or : 
Z a m b o n S p A  

 

Fi n al  V ersi o n  5 . 0 P a g e 4 7  of 7 6  

 

 

1 4. 3. 1  P P S  

T h e p o p ul ati o n f or t h e pri m ar y esti m a n d will b e alt er e d fr o m t h e F A S t o t h e P P S. T h e a n al ysi s 

will b e c o n d u ct e d as d es cri b e d f or t h e pri m ar y e n d p oi nt.  

1 4. 3. 2   d at a  

T h e e n d p oi nt f or t h e esti m a n d will b e s pir o m etr y d at a st or e d o n t h e . T h e a n al ysi s 

will b e c o n d u ct e d as d es cri b e d f or t h e pri m ar y e n d p oi nt.  

1 4. 3. 3  T h e i m p a ct of  C O VI D -1 9  

T h e C O VI D -1 9 p a n d e mi c h a s i m p a cte d  t h e c o n d u ct of t h e st u d y a n d mi g ht  h a v e i m p a ct e d it s 

r es ult s for  diff er e nt as p e cts i n cl u di n g i nf e cti o ns, q u ar a nti n es, s o ci al dist a n c es  [5 ], a n d  ot h er 

c o nsi d er ati o ns li n k e d t o t h e diff er e nt w a ys t h at e a c h sit e h as f a c e d t h e p a n d e mi c . D at e of C O VI D -

1 9 o ut br e a k  w as  s et at M ar c h 1 1, 2 0 2 0  a n d diff er e nt a n al ys es will b e p erf or m e d t o ass ess t h e 

i m p a ct of t h e C O VI D-1 9 p a n d e mi c t o t h e st u d y  pr e a n d p ost p a n d e mi c . I n c as e e vi d e n c e  of a n 

i m p a ct of p a n d e mi c  o n st u d y e n d p oi nt s  s h o ul d e m er g e , c o nsi d er ati o ns o n h o w t h e  i niti al st u d y 

ass u m pti o ns h a v e b e e n alt er e d m ust b e d o n e, a n d c h a n g es i n t h e st ati sti c al crit eri a f or fi n al 

j u d g m e nt s h o ul d  b e a p pli e d.  

1 4. 3. 3. 1  P ati e nt s i m p a ct e d b y C O VI D -1 9  p a n d e mi c  

T h e a n al ysi s of pri m ar y e n d p oi nt will b e p erf or m e d usi n g t h e L M M  d es cri b e d i n t h e pri m ar y 

a n al ysi s wit h t h e i n cl usi o n of a d diti o n al c at e g ori c al c o v ari at e s:  

•  A bi n ar y c o v ari at e  r e pr es e nti n g if p ati e nts h a v e b e e n aff e ct e d b y C O VI D-1 9 d uri n g t h e 

tr e at m e nt p eri o d: 

o  Aff e ct e d , if a n A E  of C O VI D -1 9 is r e p ort e d i n t h e e C R F A E p a g e b et w e e n 

r a n d o mi z ati o n a n d e n d of tr e at m e nt d at e; 

o  N ot aff e ct e d , if n o A E s of C O VI D -1 9 ar e r e p ort e d i n t h e e C R F A E p a g e b et w e e n 

r a n d o mi z ati o n a n d e n d of tr e at m e nt d at e. 

•  A bi n ar y c o v ari at e r e pr es e nti n g if p ati e nts h a v e b e e n r a n d o mi z e d b ef or e  or aft er t h e 

C O VI D -1 9 p a n d e mi c o ut br e a k:  

o  B ef or e, if d at e of r a n d o mi z ati o n i s b ef or e 1 1 M ar c h 2 0 2 0;  

o  Aft er, if d at e of r a n d o mi z ati o n i s e q u al or aft er 1 1 M ar c h 2 0 2 0.  

F E V 1  d at a  will b e d es cri pti v el y s u m m ari z e d b y i m p a ct of C O VI D -1 9 ( C O VI D -1 9 aff e ct e d vs N ot 

C O VI D -1 9 aff e ct e d, a n d r a n d o mi z e d b ef or e C O VI D -1 9 P a n d e mi c O ut br e a k vs r a n d o mi z e d aft er 

C O VI D -1 9 o ut br e a k) at e a c h visit, b y tr e at m e nt a n d o v er all. T h e  tr e at m e nt c o m p aris o n for 

diff er e n c e i n m e a n c h a n g e fr o m b as eli n e i n t h e F E V 1  at w e e k 4 8 will b e c arri e d o ut usi n g t -t ests 

as d es cri b e d i n s e cti o n  1 4. 3. 4 . T his will als o b e p erf or m e d f or e a c h of t h e s u b p o p ul ati o ns d efi n e d 
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by the binary covariates above i.e. patients affected/not affected by COVID-19 during the 
treatment period and patients randomized before/after the COVID-19 pandemic outbreak.  

Furthermore, it is of interest to categorize each visit for each patient to assign these before or after 
the COVID-19 pandemic outbreak. A summary table will be produced to descriptively display the 
effects of FEV1 over time by taking each visit with respect to the COVID-19 outbreak pandemic 
date into consideration. The treatment comparison for difference in mean change from baseline in 
the FEV1 at week 48 will be analyzed similarly using the t-test as described in section 14.3 for 
both groups, visits before COVID-19 pandemic outbreak, visits after COVID-19 pandemic 
outbreak.  

The observed mean change from baseline and standard errors of FEV1 at each timepoint will be 
graphically reported by treatment and by impact of COVID-19 categorization. This will also be 
displayed by COVID-19 pandemic outbreak at each visit. Furthermore, a figure with adjusted 
mean changes from baseline at each visit by treatment group derived from the LMM with impact 
of COVID-19 will be provided. 

14.3.3.2 Piecewise regression 

The analysis of primary endpoint will be carried out using a modified LMM for repeated 
measurements that will allow to assess if FEV1 trajectory slopes are different before and after the 
COVID pandemic outbreak. All observed available FEV1 measurements will be used and the 
model will contain (except from the intercept) time (from randomization), time after COVID 
pandemic outbreak (defined as days after March 11, 2020, with March 11, 2020 considered as 
equal to zero; for assessments of FEV1 done before 11 March 2020 this time is set at zero), 
treatment, the interactions of time (from randomization) by treatment, the interactions of time after 
COVID pandemic outbreak by treatment, baseline FEV1, the interactions of time (from 
randomization) with the baseline FEV1, the interactions of time after COVID pandemic outbreak 
with the baseline FEV1, region (North America versus all other countries together), age (< 55 
versus  55 years), and use of azithromycin at randomization (i.e. Baseline, Visit 1). The model 
will include random intercept, time and time after COVID pandemic outbreak. 

Denoting the time from randomization and the time after COVID pandemic outbreak by S1 and S2 
respectively, treatment group by T (0=SoC; 1=L-CsA plus SoC), the day of the measurement by t 
and the baseline FEV1 by X, the fixed part of the model will contain the following covariates: 

Intercept, S1, S2, T, T*S1, T*S2, X, X*S1, X*S2, other covariates. 

The Kenward-Roger adjustment will be used for the denominator degrees of freedom needed for 
hypothesis tests and confidence intervals. 

The primary efficacy parameter will be estimated from the model by the adjusted difference 
between treatment groups in mean FEV1 change from baseline after 48 weeks. The p-value for the 
null hypothesis of no difference and a two-sided 95% confidence interval for the difference will 



L -Cs A:  
Tr e at m e nt of B O S aft er D L T  

Pr ot o c ol N u m b er:  
B T –  L -Cs A –  3 0 2 –  D L T  

S p o n s or : 
Z a m b o n S p A  

 

Fi n al  V ersi o n  5 . 0 P a g e 4 9  of 7 6  

 

 

b e pr o vi d e d. S u p eri orit y of L -Cs A will b e c o nfir m e d b y a st atisti c all y si g nifi c a nt  r es ult i n f a v or of 

t h e L-Cs A pl us S o C tr e at m e nt c o m p ar e d t o S o C al o n e.  

T h e sl o p es of F E V 1  b ef or e a n d aft er M ar c h 1 1, 2 0 2 0 will b e ass ess e d a n d c o m p ar e d.  

T h e c or e e x c er pt of   c o d e f or t h e pri m ar y a n al ysis is r e p ort e d i n s e cti o n  1 7. 5 . 

1 4. 3. 3. 3  " W hil e o n t r e at m e nt “  st r at e g y  ( f o r C O VI D-1 9 )  

A  f urt h er s u p pl e m e nt ar y a n al ysi s o n t h e i m p a ct of C O VI D -1 9 will b e p erf or m e d. T h e  I E of  

C O VI D -1 9  i nf e cti o n ( p er e C R F p a g e, s e e d efi niti o n i n s e cti o n 1 4. 3. 3. 1 ) will b e c o nsi d er e d  a n d 

will b e h a n dl e d b y t h e “ w hil e o n tr e at m e nt ”  str at e g y : th e a n al ysi s will b e c o n d u ct e d as t h e pri m ar y 

a n al ysi s  wit h t h e e x c e pti o n t h at, i n c as e of a C O VI D -1 9 I Es, o nl y t h e F E V1  m e as ur e m e nts u p t o 

t h e d at e t h e C O VI D-1 9 A E st art e d will b e us e d.  

I n c as e r e-tr a ns pl a nt ati o n e v e nts, F E V1  will b e i m p ut e d as z er o at e a c h n o mi n al d a y p ost e v e nt  u p 

t o t h e C O VI D -1 9 i nf e cti o n d at e . A c c or di n g T a bl e 5, i n c as e of d e at h, n o i m p ut ati o n will b e d o n e.  

1 4. 3. 4  T -t e st 

T h e p o p ul ati o n -l e v el s u m m ar y f or t h e v ari a bl e will b e alt er e d. T h e m e a n tr e at m e nt diff er e n c e i n 

c h a n g e fr o m b as eli n e t o W e e k 4 8 i n F E V 1 , st a n d ar d d e vi ati o n a n d 9 5 % c o nfi d e n c e i nt er v al  will 

b e pr es e nt e d. A t w o -s a m pl e t -t est will b e p erf or m e d b y tr e at m e nt gr o u p usi n g c h a n g e fr o m 

b as eli n e i n F E V 1 t o W e e k 4 8. 

I n c as e of d e at h or re -tr a ns pl a nt ati o n e v e nts, F E V 1  will b e i m p ut e d as z er o at e a c h n o mi n al d a y 

p ost e v e nt.  

1 4. 3. 5  " W hil e o n t r e at m e nt “ st r at e g y“  

T h e I E dis c o nti n u ati o n of r a n d o mi z e d tr e at m e nt will b e c o nsi d er e d a n d tr e at e d f oll o wi n g a w hil e 

o n tr e at m e nt str at e g y. I n c as e of s u c h I E, all F E V 1 m e as ur e m e nts u p t o t h e d at e of t h e I E will b e 

i n cl u d e d, w hil e t h e o bs er v ati o n p ost I E will n ot b e c o nsi d er e d. T h e a n al ysi s will b e c o n d u ct e d as 

d es cri b e d f or t h e pri m ar y e n d p oi nt  (s e cti o n 1 4. 1 ). 

As  a n a d diti o n al a n al ysi s , t h e i niti ati o n of a d diti o n al i m m u n os u p pr essi v e t h er a p y (s e e s e cti o n 

1 4. 5. 1  f or d et ails o n a d diti o n al i m m u n os u p pr essi v e t h er a pi es) will b e i n cl u d e d i n t h e a n al ysi s: I Es 

of eit h er dis c o nti n u ati o n of r a n d o mi z e d tr e at m e nt or i niti ati o n of a d diti o n al i m m u n os u p pr essi v e 

t h er a p y will b e a n al y z e d a c c or di n g t o  t h e a b o v e w hil e o n tr e at m e nt str at e g y.  

I n b ot h a n al ys es, t h e s u m m ar y st atisti cs of  ti m e t o tr e at m e nt dis c o nti n u ati o n ( w e e ks) a n d ti m e t o 

i niti ati o n of a d diti o n al i m m u n os u ppr essi v e t h er a p y  ( w e e ks) (f or t h e s e c o n d a n al ysi s o nl y) will b e 

pr o vi d e d f or a b ett er i nt er pr et ati o n of r es ult s.  

I n c as e of r e-tr a ns pl a nt ati o n e v e nts, F E V1  will b e i m p ut e d as z er o at e a c h n o mi n al d a y p ost e v e nt.  

A c c or di n g T a bl e 5, i n c a s e of d e at h, n o i m p u t ati o n will b e d o n e. 
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1 4. 3. 6  T ri m m e d M e a n s  

T h e tri m m e d m e a ns a n al ysi s us es a diff er e nt esti m a n d a n d f oll o ws t h e a p pr o a c h of P er m utt a n d Li 

( 2 0 1 7) [3 ]. T his m et h o d pr o vi d es a n e x a ct t est usi n g all r a n d o mi z e d p ati e nts t h at is v er y r o b ust 

a n d d o es n ot r e q uir e a n y m o d eli n g ass u m pti o ns. T h e esti m a n d of t h e pri m ar y a n al ysi s is t h e 

diff er e n c e b e t w e e n tr e at m e nt gr o u ps i n m e a n F E V1  c h a n g e fr o m b as eli n e at w e e k 4 8 i n t h e 

p o p ul ati o n of all r a n d o mi z e d p ati e nts, i n cl u di n g t h e p ati e nts w h o di e or ar e r e -tr a ns pl a nt e d a n d 

h a v e n o F E V 1  m e as ur e m e nt at w e e k 4 8. T h e pri m ar y a n al ysi s i m pli citl y m o d els t h e F E V 1  at w e e k 

4 8 f or p ati e nts w h o di e d or w er e r e -tr a ns pl a nt e d, w hi c h is s o m e w h at u n n at ur al. I n t h e a p pr o a c h of 

P er m utt a n d Li, all dr o p o uts ar e c o nsi d er e d t o b e f ail ur es a n d t h es e p ati e nts ar e gi v e n a  F E V 1  v al u e 

of z er o at w e e k 4 8. T h e e x a ct i m p ut e d v al u e d o es  n ot m att er, as l o n g as it is w ors e t h a n all v al u es 

o bs er v e d i n p ati e nts wit h F E V 1  m e as ur e m e nts at w e e k 4 8. T h e i m p ut e d v al u e will b e z er o. T h e 

esti m a n d is t h e b et w e e n gr o u p diff er e n c e i n m e a n c h a n g e fr o m b as eli n e i n t h e p er c e nt a g e p 

s u b p o p ul ati o n wit h t h e  b est F E V 1  v al u es at w e e k 4 8. T y pi c al c h oi c es f or p ar e i n t h e r a n g e of 5 0 

t o 9 0 %, d e p e n di n g o n t h e a nti ci p at e d p er c e nt a g e of p ati e nts wit h a n i m p ut e d l o w v al u e. F or t hi s 

s e nsiti vit y a n al ysi s p = 7 0 % will b e us e d. T h e m et h o d is b as e d o n a  p er m ut ati o n t est f or t h e n ull 

h y p ot h esis t h at t h e o ut c o m e distri b uti o ns at w e e k 4 8 ar e e q u al. T h e v ari a nt of t h e m et h o d d es cri b e d 

i n S e cti o n 4. 3 of P er m utt a n d Li ( 2 0 1 7) t h at e x pl oit s t h e i nt er m e di at e F E V1  v al u es a n d c o v ari at es 

i n t h e s a m e w a y as t h e pri m ar y a n al ysi s will b e us e d. T h e o nl y r e q uir e m e nt f or t hi s m et h o d is t h at 

it m ust b e r e as o n a bl e t o c o nsi d er t h e o ut c o m e of dr o p o uts as w ors e t h a n t h e l o w est o ut c o m e of t h e 

c o m pl et ers. T his is r e as o n a bl e f or dr o p o ut d u e t o d e at h or r e -tr a ns pl a nt ati o n b ut m a y n ot al w a ys 

b e r e as o n a bl e f or dr o p o ut d u e t o ot h er r e as o ns. T h er ef or e, i m p ut ati o n will b e a p pli e d  o n l y i n c as e 

of d e at h , r e-tr a ns pl a nt ati o n, or l a c k of effi c a c y I E s.  
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1 4. 6  S U B G R O U P A N A L Y S E S  

A n al ys es of pri m ar y  e n d p oi nt s will b e p erf or m e d o n t h e f oll o wi n g s u b gr o u ps of 

p ati e nts : 

•  A g e cl ass ( < 5 5 y e ars , ≥ 5 5 y e ars ), 
•  G e n d er  (f e m al e, m al e, u n diff er e nti at e d ), 
•  R e gi o n ( N ort h A m eri c a , all ot h er c o u ntri es t o g et h er ), 
•  S e v erit y of dis e as e , d efi n e d  b y : 

o  % of b as eli n e F E V 1  o v er p ers o n al b est  F E V 1  p ost -tr a ns pl a nt (b as eli n e F E V 1  > 8 0 % , 

> 6 5 ‒ 8 0 %, > 5 0 ‒ 6 5 %, a n d ≤ 5 0 % of p ers o n al b est F E V 1  p ost -tr a ns pl a nt),  

o  b as eli n e  F E V 1  % of pr e di ct e d ( < 7 0 %, ≥ 7 0 % ), 

o  b as eli n e  F E V 1 / F V C r ati o ( < 0. 7, ≥ 0. 7) , 

o  B L A D  at b as eli n e ( Y es , N o ); 

•  R a c e  (A m eri c a n I n di a n or Al as k a n N ati v e , Asi a n , Bl a c k or Afri c a n A m eri c a n , N ati v e 
H a w aii a n or Ot h er  P a cifi c Isl a n d er , W hit e , Ot h er),  

•  Us e of a zit hr o m y ci n at r a n d o mi z ati o n ( Y es/ N o). 

C CI

C CI

C CI
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Subgroup levels may be pooled to have an adequate number (≥ 10) of patients per strata to perform 
the analysis. Decision on pooling will be taken during the blinded DRM, before data base lock.  

Within each subgroup level, descriptive analyses (section 8.1) will be performed on: 

• FEV1, 
• FEV1/FVC, 
• Time to Progression of BOS. 

FEV1 and FEV1/FVC change from baseline will be compared using a two-sample t-test (assuming 
unequal variances) or, if the required assumptions are not met, a two-sample Mann–Whitney U 
test.  

Comparison of time to progression of BOS curves among treatments will be performed with the log-
rank test. 

15 SAFETY DATA 

15.1 General Considerations 

Summaries of safety data (e.g., AEs, laboratory data, vital signs) will be provided for the SAF. No 
inferential analyses are planned for safety endpoints. 

15.2 Extent of Exposure 

15.2.1 Exposure to L-CsA 

Exposure to the investigational medicinal product (IMP), L-CsA will be confirmed based on the 
report of IMP vials returned and dosing recorded in the eCRF. IMP vials that were missing will 
not be included in the counts of returned (i.e. used) vials; this will also apply where vials are 
missing but the patients were considered to have taken the vials. A summary table will be prepared 
including the following details about administration of L-CsA: 

• Descriptive statistics for the total vials planned. This is calculated as ([date of last dose – 
date of randomization + 1] x 2 vials); 

• Descriptive statistics for the total actual dose (mg). This is calculated as total empty (used) 
vials multiplied by dose; 

• Descriptive statistics for the duration of treatment in days and weeks. For each patient, the 
treatment duration will be calculated as the difference between the dates of last and first 
administration of L-CsA plus 1; 

• Descriptive statistics for the duration of treatment in days and weeks, excluding the 
inhalation temporarily discontinued. For each patient, the treatment duration will be 
calculated as the difference between the dates of last and first administration of L-CsA plus 
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1, excluding the days of any inhalation temporarily discontinued. Derivation: (date of last 
dose – date of first dose + 1) - (stop date of inhalation temporarily discontinued– start date 
of inhalation temporarily discontinued +1). 

Compliance of L-CsA using the drug accountability data is calculated as the total empty (used) 
vials returned divided by the total vials planned and will be summarized on the FAS population. 
For the evaluation of compliance, all the planned vials up to the actual end of treatment for each 
patient will be considered in the calculation. 

By-patient listings will present all IMP administration data. 

15.2.2 Exposure to Study treatment (SoC or SoC+L-CsA) 

SoC therapy period starts at randomization date and stops at date of study completion or early 
termination. L-CsA treatment period starts at date of first dose of L-CsA and stops at the date of 
last dose administered. 

Descriptive statistics for the duration of any study treatment (SoC or SoC+L-CsA) in days and 
weeks will be provided. Since the SoC will cover the entire study period post-randomization, the 
study treatment duration (SoC or SoC+L-CsA) will be calculated as the difference between the 
date of study completion/early termination and randomization plus 1. 

15.3 Adverse Events 

All AEs occurring during the clinical trial, whether or not attributable to study treatment, will be 
documented in the eCRF. All AEs will be coded to SOCs and PTs using the MedDRA dictionary 
(version 23.1).  

Treatment-emergent adverse events (TEAEs) are defined as AEs with onset on or after the date of 
randomization. 

The Investigator will assess the relationship (unrelated, possible, definite) of each AE to the 
clinical trial treatment assignment (L-CsA plus SoC or SoC alone). Treatment-related AEs are 
defined as events the Investigator considers to be possibly or definitely related to clinical trial 
treatment assignment.  

All AEs reported in the eCRF will be presented in by-patient listings for the SAF.  

The following summaries will be presented for AEs by treatment group and overall:  

• Overview table including the number and percent of patients with: 
o AEs,  
o TEAEs,  
o TEAEs leading to discontinuation of study treatment, 
o TEAEs leading study discontinuation, 
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o TEAEs leading to death. 
o TEAEs by severity (Mild, Moderate, Severe), 
o Study treatment related TEAEs, 
o Serious TEAEs, 
o Serious study treatment related TEAEs; 

• TEAEs, grouped within SOC by decreasing frequency of PT; 
• TEAEs by decreasing frequency of PT; 
• TEAEs leading to discontinuation of study treatment, grouped within SOC by decreasing 

frequency of PT; 
• TEAEs leading to study discontinuation, grouped within SOC by decreasing frequency of 

PT; 
• TEAEs leading to death, grouped within SOC by decreasing frequency of PT; 
• TEAEs by maximum severity, grouped within SOC by decreasing frequency of PT; 
• TEAEs by relationship, grouped within SOC by decreasing frequency of PT; 
• Serious TEAEs, grouped within SOC by decreasing frequency of PT; 
• Related serious TEAEs, grouped within SOC by decreasing frequency of PT. 

Patients who have multiple events coded to the same PT or within the same SOC will be counted 
only once in the patient counts for the corresponding summaries, but all events will be considered 
and listed. Table presentations will contain counts of patients, percentages of patients, and the 
number of events.  

Any AE with missing relationship will be assumed related and summarized in the possible related 
category to clinical trial treatment assignment. Patients who experience the same event multiple 
times will be included in the most related category for summarization. 

In summaries including severity, the following severity categories will be summarized: ‘Mild’, 
‘Moderate’, ‘Severe’. Any AEs with missing severity will be assumed as ‘Severe’. Patients who 
experience the same event multiple times will be included in the most severe category.  

AE summaries will be ordered in terms of decreasing frequency for SOC, and PT within SOC, in 
the L-CsA plus SoC column. 

The following by-patient listings will be provided:  

• AEs; 
• TEAEs;  
• TEAEs leading to discontinuation of study treatment; 
• TEAEs leading to study discontinuation; 
• TEAEs leading to death; 
• Study treatment related TEAEs; 
• Serious TEAEs. 
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T h e s e li sti n gs will i n cl u d e at l e ast: c e nt er, p ati e nt i d e ntifi er, tr e at m e nt gr o u p, A Es ( S O C, P T, a n d 

v er b ati m t er m), A E st art d at e/ti m e, A E e n d d at e/ti m e, d ur ati o n of A E, s e v erit y, s eri o us n ess, a cti o n 

t a k e n, o ut c o m e a n d r el ati o ns hi p.  

1 5. 3. 1  I nf e cti o n s 

All i nf e cti o ns will b e r e p ort e d as A Es  o n t h e A E e C R F . T h e s u m m ari es d es cri b e d i n t hi s s e cti o n 

will b e pr o vi d e d f or tr e at m e nt -e m er g e nt i nf e cti o n s ( d efi n e d as f or T E A Es) . Tr e at m e nt -e m er g e nt 

i nf e cti o ns will b e s u m m ari z e d o n t h e b asis of i nf or m ati o n r e p ort e d o n t h e A E e C R F.  

F or a n y i nf e cti o n , th e f oll o wi n g s u m m ari es will b e pr es e nt e d b y tr e at m e nt gr o u p:  

•  N u m b er ( p er c e nt) of p ati e nts wit h at l e ast o n e i nf e cti o n , 

•  N u m b er  a n d % of i nf e cti o ns  p er p ati e nt  ( 0, 1, 2, …), 

•  D es cri pti v e st atisti cs f or n u m b er of i nf e cti o ns p er p ati e nt . 

T h e n u m b er of i nf e cti o ns  p er p ati e nt  a n d p er p ati e nt -y e ars ( c u m ul ati v e f oll o w -u p  of e a c h p ati e nt ) 

will b e pr o vi d e d b y y e ar ( e. g., 2 0 1 9, 2 0 2 0, 2 0 2 1, et c.) a n d o v er all.  

A b y -p ati e nt listi n g s u m m ari zi n g i nf or m ati o n o n i nf e cti o ns  will b e pr o vi d e d  o n S A F s et . 

1 5. 3. 2  M ali g n a n ci e s  

All m ali g n a n ci es m ust b e c o nfir m e d b y hist o p at h ol o g y . M ali g n a n ci es ar e d o c u m e nt e d  as A Es , a n d 

will b e c o d e d  b y S O C a n d P T . T h e s u m m ari es d es cri b e d i n t hi s s e cti o n will b e pr o vi d e d f or 

tr e at m e nt-e m er g e nt m ali g n a n ci es ( d efi n e d as f or T E A Es). M ali g n a n ci es will b e i d e ntifi e d t hr o u g h 

a bli n d e d m e di c al r e vi e w of c oll e ct e d A Es.  T h e r es ult of t h e m e di c al r e vi e w  will b e a fl a g  f or t h e 

i d e ntifi c ati o n of m ali g n a n ci es a d d e d i n a n e x c el s h e et , t h at will b e i m p ort e d f or a n al ysi s. 

A s u m m ar y t a bl e  b y S O C a n d P T  a n d b y -p ati e nt li sti n g s u m m ari zi n g i nf or m ati o n c oll e cti o n will 

b e pr o vi d e d  o n S A F . 

1 5. 4  A c ut e T ol e r a bilit y of I M P 

At Visit 1, a c ut e t ol er a bilit y of I M P (L -Cs A ) d uri n g i niti al d osi n g will b e d et er mi n e d b y 

m e as uri n g : 

•  S pir o m etr y ( F E V 1 , , F V C) m e as ur e d b ef or e a n d  

  

•  S p o nt a n e o us r e p ort of c o u g h or d ys p n e a, r e c or d e d as A E  i n t h e a p pr o pri at e e C R F. 

D es cri pti v e st atisti cs of pr e -d os e  ( V 1), p ost -d os e  a n d c h a n g e fr o m 

pr e -d os e will b e pr es e nt e d f or e a c h s pir o m etr y p ar a m et er  o n t h e S A F p o p ul ati o n .  

I n a d diti o n, t h e n u m b er a n d p er c e nt of p ati e nts e x p eri e n ci n g a d e cli n e of   i n F E V 1  will b e 

pr es e nt e d.  

C CI C CI

C CI

C CI
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The number and percent of patients experiencing new onset or worsening of TEAEs having the 
following PTs on the date of the first visit at which L-CsA is administered will be summarized: 

• Cough; 
• Dyspnea. 

15.5 Clinical Laboratory Data 

15.5.1 Hematology and Biochemistry 

Clinical laboratory assessments will be performed at each visit by a certified local facility 
following the routine protocols at each site. As described in the clinical trial protocol (Section 
13.1.5), the following clinical laboratory parameters will be reported in the eCRF: 

Hematology  

• White Blood Cell (WBC) count with differential, 
• Red Blood Cell (RBC) count, 
• Platelet count, 
• Neutrophils, 
• Lymphocytes, 
• Monocytes, 
• Eosinophils, 
• Basophils, 
• Neutrophils Absolute Count, 
• Lymphocytes absolute counts, 
• Eosinophils absolute count, 
• Basophils absolute count, 
• Monocyte absolute count. 

Biochemistry 

• Alkaline phosphatase (AP), 
• Alanine aminotransferase (ALT), 
• Aspartate aminotransferase (AST), 
• Gamma Glutamyl Transferase (-GT), 
• Blood urea nitrogen (BUN), 
• Serum bilirubin, 
• Serum creatinine, 
• Sodium, 
• Potassium, 
• Chloride, 
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• Bicarbonate, 
• Calcium, 
• Magnesium. 

Descriptive statistics of observed values and changes from baseline will be presented by visit and 
treatment group. The summaries described in this section will be presented relative to baseline, 
defined as the most recent, non-missing result on or before the date of randomization. No 
imputation for missing data will be performed. 

All clinical laboratory data reported in the eCRF will be presented in by-patient listings.  

15.5.2 Blood Sampling CNI/mTOR Inhibitors 

A whole blood sample for the determination of blood sampling CNI/mTOR inhibitors will be 
collected at each visit; this includes cyclosporine A and/or tacrolimus trough level. In patients 
allocated to L-CsA plus SoC, the sample should be collected 60 min before L-CsA inhalation. 
Blood samples will be evaluated by the local laboratories associated with each site. The summaries 
described in this section will be presented relative to baseline, defined as the most recent, non-
missing result on or before the date of randomization. No imputation for missing data will be 
performed. 

All CNI/mTOR data reported in the eCRF will be presented in by-patient listings. Descriptive 
statistics of observed values and changes from baseline will be presented by visit and treatment 
group.  

15.5.3 Donor Specific Antibody Tests 

Serum samples for donor specific antibody testing will be collected at Screening, and at Visits 4, 
6, and 9. A by-patient listing of all results will be provided. 

15.5.4 Pregnancy Tests 

Serum samples from women of childbearing potential will be collected for pregnancy. A by-patient 
listing of all results will be provided. 

15.6 Renal Function 

In addition to the summarization of serum creatinine as described in previous section, renal 
dysfunction will be further listed and summarized by treatment group based upon the classification 
of AEs with the following PTs (see protocol section 13.1.5.4, Table 7): 

• Blood Creatinine Increased; 
• Renal Impairment; 
• Renal Failure. 



L -Cs A:  
Tr e at m e nt of B O S aft er D L T  

Pr ot o c ol N u m b er:  
B T –  L -Cs A –  3 0 2 –  D L T  

S p o n s or : 
Z a m b o n S p A  

 

Fi n al  V ersi o n  5 . 0 P a g e 6 6  of 7 6  

 

 

1 5. 7  Vit al Si g n s  

Vit al si g ns will b e ass ess e d at e a c h visit.  T h e f oll o wi n g vit al si g ns will b e r e c or d e d:  

•  S yst oli c a n d di ast oli c bl o o d pr ess ur e (sitt i n g, aft er 5 mi n ut es of r est); 

•  H e art  r at e (sitti n g, aft er 5 mi n ut es of r est); 

•  B o d y t e m p er at ur e (t h e s a m e m et h o d s h o ul d b e us e d f or e a c h p ati e nt a n d t hr o u g h o ut t h e 

tri al); 

•  R es pir at or y r at e ; 

•  W ei g ht . 

T h e s u m m ari es d es cri b e d i n t hi s s e cti o n will b e pr es e nt e d r el ati v e t o b as eli n e, d efi n e d as t h e m ost 

r e c e nt, n o n-mi ssi n g r es ult o n or b ef or e t h e d at e of r a n d o mi z ati o n . N o i m p ut ati o n f or missi n g d at a 

will b e p erf or m e d.  

D es cri pti v e st ati sti cs of o bs er v e d v al u es a n d f or c h a n g es fr o m b as eli n e will b e pr es e nt e d b y visit 

a n d tr e at m e nt gr o u p o n S A F. Vit al si g ns d at a r e p ort e d i n t h e e C R F will b e pr es e nt e d i n b y-p ati e nt  

li sti n gs. 

1 5. 8  P h y si c al E x a mi n ati o n  

A p h ysi c al e x a mi n ati o n will b e c arri e d o ut at S cr e e ni n g a n d e v er y s u bs e q u e nt visit .  

T h e f oll o wi n g b o d y s yst e ms will b e e x a mi n e d: b o d y w ei g ht, c ar di o v as c ul ar, r es pir at or y, n er v o us, 

g astr oi nt esti n al, h e p ati c, r e n al, d er m at ol o gi c al, m us c ul os k el et al, e xtr e miti es, e y es, e ars, n os e, 

t hr o at, a n d l y m p h ati c. P ati e nt h ei g ht will b e m e as ur e d at S cr e e ni n g Visit o nl y.  

All  p h ysi c al e x a mi n ati o n d at a, i n cl u di n g  a b n or m al fi n di n gs r e p ort e d i n t h e e C R F will o nl y b e 

pr es e nt e d i n b y -p ati e nt  li sti n g. 

1 6  C h a n g e s f r o m Pl a n n e d A n al y s e s  

T h e c h a n g es i n di c at e d b el o w ar e b ei n g m a d e, n o n e of t h es e c h a n g es ar e d o c u m e nt e d as f or m al 

pr ot o c ol a m e n d m e nts.  

•  T h e S A F p o p ul ati o n h as b e e n f urt h er d et ail e d t o b ett er d efi n e t h e a ct u al tr e at m e nt r e c ei v e d 

b y p ati e nts.  

•   

 

•  T h e pr ot o c ol a m e n d m e nt v ersi o n 6. 0 T a bl e 1 dis pl a yi n g t h e 2 0 1 9 C L A D st a gi n g  h as b e e n 

a m e n d e d i n t hi s S A P . T a bl e 7  s h o ws t h e c orr e ct d es cri pti o ns f or t h e 2 0 1 9 C L A D St a gi n g 

as r e p ort e d i n V erl e d e n et al., 2 0 1 9 [ 4 ]. 
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•   

 

   

•  I n s e cti o n 9. 4  f urt h er d et ail s c o m p ar e d t o pr ot o c ol h a v e b e e n a d d e d f or h a n dli n g visits t h at 

h a v e m or e t h a n o n e a c c e pt e d s pir o m etr y assi g n e d, wit h s o m e of t h e m p erf or m e d aft er I M P 

i n h al ati o n. 

•   

 

 

 

•  B O S Pr o gr essi o ns will b e e v al u at e d u p t o l ast ass ess m e nt, e v e n aft er tr e at m e nt  

dis c o nti n u ati o n or c o m pl eti o n.  

•   
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1 7   

Pl e as e r ef er t o T a bl e 8  f or d et ails o n n a m es a n d c o nt e nt of t h e v ari a bl e s us e d i n t h e   of t his s e cti o n . 

T a bl e 8 : V a ri a bl e n a m es a n d d es cri pti o n s. 
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1 7. 1  P ri m a r y a n al y si s  
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1 7. 2  S e n siti vit y a n al y si s - M N A R  
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1 7. 3  S e n siti vit y a n al y si s –  Ti p pi n g p oi nt  
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1 7. 4  S e n siti vit y a n al y si s - M M R M  
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1 9  A P P E N DI C E S  

1 9. 1  I nt e ri m a n al y si s r e p o rt 
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1 9. 2  I nt e ri m a n al y si s c o m m u ni c ati o n pl a n 
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