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1. St ati sti c al A n al y si s Pl a n:  
I 8 B-M C -I T S W: A St u d y  of L Y 9 0 0 0 1 4 i n P arti ci p a nt s wit h 
T y p e 2 Di a b et e s u si n g C o nti n u o u s Gl u c o s e M o nit ori n g

C o nfi d e nti al I nf or m ati o n

T h e i nf or m ati o n c o nt ai n e d i n t hi s d o c u m e nt i s c o nfi d e nti al a n d t h e i nf or m ati o n c o nt ai n e d 

wit hi n it m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e a p pr o v al of Eli Lill y 

a n d C o m p a n y or it s s u b si di ari e s.  

N ot e t o R e g ul at o r y A ut h o riti e s: T hi s d o c u m e nt m a y c o nt ai n pr ot e ct e d p er s o n al d at a 

a n d/ or c o m m er ci all y c o nfi d e nti al i nf or m ati o n e x e m pt fr o m p u bli c di s cl o s ur e. Eli Lill y a n d 

C o m p a n y r e q u e st s c o n s ult ati o n r e g ar di n g r el e a s e/r e d a cti o n pri or t o a n y p u bli c r el e a s e. I n 

t h e U nit e d St at e s, t hi s d o c u m e nt i s s u bj e ct t o Fr e e d o m of I nf or m ati o n A ct ( F OI A) 

E x e m pti o n 4 a n d m a y n ot b e r e pr o d u c e d or ot h er wi s e di s s e mi n at e d wit h o ut t h e writt e n 

a p pr o v al of Eli Lill y a n d C o m p a n y or it s s u b si di ari e s.

L Y 9 0 0 0 1 4

St u d y I 8 B -M C -I T S W (I T S W) i s a P h a s e 3 b, pr o s p e cti v e, o p e n-l a b el, o ut p ati e nt, m ulti c e nt er,

si n gl e -tr e at m e nt-gr o u p st u d y c o n d u ct e d i n p arti ci p a nt s wit h T 2 D c urr e ntl y tr e at e d wit h a 

b a s al b ol u s a n al o g M DI r e gi m e n.

Eli Lill y a n d C o m p a n y
I n di a n a p oli s, I n di a n a U S A 4 6 2 8 5

Pr ot o c ol I 8 B-M C -I T SW
P h a s e 3 b

St ati sti c al A n al y si s Pl a n el e ctr o ni c all y si g n e d a n d a p pr o v e d b y Lill y o n d at e pr o vi d e d 
b el o w.

A p pr o v al D at e: 2 7- O ct- 2 0 2 0 G M T
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3. R e vi si o n Hi st or y

T hi s st ati st i c al a n al ysis pl a n ( S A P) is t h e first v ersi o n a n d is b as e d o n t h e pr ot o c ol of I 8 B-M C -
I T S W a p pr o v e d o n 2 1 A pril 2 0 2 0 a n d t h e f oll o wi n g a m e n d m e nts ( a) a p pr o v e d o n 1 3 J ul y 2 0 2 0 . 
T his S A P w as a p pr o v e d pri or t o t he fi r st p ati e nt visit .  
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4. St u d y  O bj e cti v e s

T a bl e I T S W . 4. 1. O bj e cti v e s a n d E n d p oi nt s

O bj e cti v es E n d p oi nts

Pri m ar y

 T o e v al u at e ti m e gl u c os e v al u es fr o m 

c o nti n u o us gl u c os e m o nit ori n g ( C G M) ar e 

wit hi n t ar g et r a n g e ( 7 0 -1 8 0 m g/ d L [ 3. 9 -1 0. 0 

m m ol/ L]) d uri n g t h e d a yti m e p eri o d wit h 

L Y 9 0 0 0 1 4 tr e at m e nt 

 P er c e nt a g e of ti m e wit h C G M gl u c os e 

v al u es b et w e e n 7 0 -1 8 0 m g/ d L 

( 3. 9-1 0. 0 m m ol/ L) ( b ot h i n cl usi v e) 

d uri n g d a yti m e p eri o d w it h 1 4 d a ys of 

C G M us e at W e e k 1 2 c o m p ar e d wit h 

b as eli n e

G at e d S e c o n d ar y

 T o e v al u at e H b A 1 c  H b A 1 c c h a n g e fr o m b as eli n e t o W e e k 

1 2

 T o e v al u at e ti m e gl u c os e v al u es fr o m C G M ar e 

wit hi n t ar g et r a n g e ( 7 0 -1 8 0 m g/ d L 

[ 3. 9-1 0. 0 m m ol/ L]) d uri n g t h e 2 4 -h o ur p eri o d 

wit h L Y 9 0 0 0 1 4 tr e at m e nt

 P er c e nt a g e of ti m e wit h C G M gl u c os e 

v al u es b et w e e n 7 0 -1 8 0 m g/ d L 

( 3. 9-1 0. 0 m m ol/ L) ( b ot h i n cl usi v e) 

d uri n g t h e 2 4 -h o ur p eri o d wit h 1 4 d a ys 

of C G M us e at W e e k 1 2 c o m p ar e d 

wit h b as eli n e

Ot h er S e c o n d ar y

 T o e v al u at e ti m e i n h y p o gl y c e mi c gl u c os e 

r a n g es, o bt ai n e d fr o m C G M us e

 P er c e nt a g e of ti m e wit h C G M gl u c os e 

v al u es < 5 4 m g/ d L ( < 3. 0 m m ol/ L) 

d uri n g d a yti m e a n d 2 4 -h o ur p eri o ds 

wit h 1 4 d a ys of C G M us e at W e e k 1 2 

c o m p ar e d wit h b as eli n e

 T o e v al u at e ti m e i n h y p er gl y c e mi c gl u c os e 

r a n g es, o bt ai n e d fr o m C G M us e

 P er c e nt a g e of ti m e wit h s e ns or gl u c os e 

v al u es > 1 8 0 m g/ d L ( > 1 0. 0 m m ol/ L) 

a n d > 2 5 0 m g/ d L ( > 1 3. 9 m m ol/ L), 

d uri n g d a yti m e a n d 2 4 -h o ur p eri o ds 

wit h 1 4 d a ys of C G M us e at W e e k 1 2 

c o m p ar e d wit h b as eli n e
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 T o e v al u at e p ost pr a n di al i n cr e m e nt al A U Cs, 

o bt ai n e d fr o m C G M us e

 P ost pr a n di al i n cr e m e nt al A U C 0 -1 h o ur

a n d i n cr e m e nt al A U C 0 -2 h o ur at W e e k 

1 2 c o m p ar e d wit h b as eli n e

 T o e v al u at e pr o p orti o n of p arti ci p a nts a c hi e vi n g 

H b A 1 c t ar g ets

 T h e pr o p orti o n of p arti ci p a nts wit h 

H b A 1 c < 7 % a n d ≤ 6. 5 % a t W e e k 1 2

 T o e v al u at e b ol us, b as al , a n d t ot al d ail y i ns uli n 

d os e

 B ol us, b as al, a n d t ot al i ns uli n d os es 

a n d b ol us/t ot al i ns uli n r ati o at W e e k 

1 2 c o m p ar e d wit h b as eli n e

 T o e v al u at e s e v er e h y p o gl y c e mi a  I n ci d e n c e of s e v er e h y p o gl y c e mi a 

e v e nts fr o m b as eli n e t o W e e k 1 2

 T o e v al u at e i ns uli n tr e at m e nt s atisf a cti o n 

r e g ar di n g gl y c e mi c c o ntr ol as m e as ur e d b y t h e 

I T S Q

 C h a n g e fr o m b as eli n e i n I T S Q 

gl y c e mi c c o ntr ol d o m ai n s c or es at 

W e e k 1 2 

T e rti ar y/ E x pl or at or y

 T o e v al u at e pr o p orti o n of p arti ci p a nts a c hi e vi n g 

C G M -b as e d gl y c e mi c t ar g ets

 T h e pr o p orti o n of p arti ci p a nts wit h 

p er c e nt a g e of ti m e i n t ar g et C G M 

gl u c os e r a n g e ( 7 0 -1 8 0 m g/ d L [ 3. 9 -

1 0. 0 m m ol/ L]) > 7 0 %, ti m e i n 

h y p o gl y c e mi a ( < 5 4 m g/ dl [ < 3. 0 

m m ol/ L]) < 1 %, a n d ti m e i n 

h y p er gl y c e mi a ( > 2 5 0 m g/ d L [ > 1 3. 9 

m m ol/ L]) < 5 % wit h 1 4 d a ys of C G M 

us e at W e e k 1 2

 T o e v al u at e gl u c os e pr ofil es, o bt ai n e d fr o m 

C G M u s e

 A v er a g e gl u c os e f or a 2 4 -h o ur p eri o d 

fr o m e a c h 1 4-d a y C G M s essi o n at 

W e e k 1 2 c o m p ar e d wit h b as eli n e 

 T o e v al u at e gl u c os e v ari a bilit y, o bt ai n e d fr o m 

C G M u s e

 C V wit h 1 4 d a ys of C G M us e at W e e k 

1 2 c o m p ar e d wit h b as eli n e

 T o e v al u at e i ns uli n tr e at m e nt s atisf a cti o n as 

m e as ur e d b y t h e I T S Q

 C h a n g e fr o m b as eli n e i n I T S Q t ot al 

a n d d o m ai n s c or es ( e x c e pt gl y c e mi c 

c o ntr ol d o m ai n) at W e e k 1 2
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 T o c h ar a ct eri z e p arti ci p a nts’ willi n g n ess t o 

i n c or p or at e L Y 9 0 0 0 1 4 i nt o di a b et es 

m a n a g e m e nt r o uti n e 

 Distri b uti o n of r es p o ns es t o st u d y 

m e a lti m e i ns uli n e x p eri e n c e q u esti o n 

at W e e k 1 2

 T o e v al u at e attit u d es t o w ar ds di a b et es 

t e c h n ol o g y us e as m e as ur e d b y t h e D S A T

 C h a n g e fr o m b as eli n e i n D S A T t ot al 

s c or e at W e e k 1 2
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5. St u d y  D e si g n

5. 1. O v e r all D e si g n
St u d y  I T S W is a P h as e 3 b, pr os p e cti v e, o p e n-l ab el, o ut p ati e nt, m ulti c e nt er, si n gl e -tr e at me nt -

gr o u p st u d y  c o n d u ct e d i n p a rtici p a nt s wit h t yp e 2 di a b et es ( T 2 D ) c urr e ntl y t r e at e d wit h a b as al-
b o l us a n al o g m ult i pl e d os e i nj e ct i on ( M DI ) r e gi m e n. P arti ci p a nts will us e u n bli n d e d c o nti n u o us 

gl u c o s e m o ni t ori n g (C G M ) ( Fr e est yl e Li br e 1 4-d a y  s yst e m) for di a b et es m a n a g e m e nt a n d 
gl u c os e d at a c oll e ct i on d uri n g t h e st u d y . T h e st u d y is desi g n e d t o e v al u at e t h e ti m e s e ns or 

gl u c o s e v al u e s fr o m  C G M ar e wit hi n t ar g et r a n g e ( 7 0-1 8 0 m g/ d L [ 3. 9 -1 0. 0 m m o l/L]) wi t h 1 2 
w e e ks of L Y 9 0 0 0 1 4 tr e at m e nt.

L Y 9 0 0 0 1 4 will b e i nj e ct e d i m m e di at el y  ( 0-2 mi n ut es) pri or t o e a c h m e al i n c o m bi n at i on wi t h 
i ns uli n gl ar gi n e U-1 0 0 ( B as a gl ar ®) as b as al i ns uli n. B as al -b o l us i ns uli n d os es will b e titr at e d t o 
a c hi e v e pr ot o c ol gl u c os e t ar g ets d uri n g t h e st u d y .

5. 2. S a m pl e Si z e D et e r mi n ati o n
A p pr o xi m at el y  1 6 7 p artici p a nts will b e assi g n e d t o tr e at m e nt wit h L Y 9 0 0 0 1 4 s u c h t h at 1 5 0 
p arti ci p a nt s c o m pl et e t h e st u d y  t hr o u g h t h e pri m ar y e nd p oi nt at W e e k 1 2. 

T h e pri m ar y  o bj e cti v e of t his st u d y is t o e v alu at e t h e c h a n g e of t i m e gl u c os e v al u es fr om C G M
ar e wi t hi n t ar g et r a n g e ( 7 0-1 8 0 m g/ d L [ 3. 9 -1 0. 0 m m o l/ L]) d uri n g t h e d a ytim e p eri o d fr o m 
b as eli n e t o e n d p oi nt at W e e k 1 2 wit h L Y 9 0 0 0 1 4 tr e at m e nt.

T his s a m pl e si z e h as a p pr o xi m at el y  8 0 % p o w er t o d et e ct a n i n cr e as e of 4. 5 % ti m e i n t ar g et r a n g e 

( 7 0-1 8 0 m g/ d L [ 3. 9-1 0. 0 m m o l/ L]) d uri n g t h e d a yti m e p erio d f r o m b as eli n e, ass u mi n g n o tr u e 
diff er e n c e i n ti m e i n t ar g et r a n g e b et w e e n b as eli n e a n d e n d p o i nt, a n d a st a n d ar d d e vi ati o n ( S D) 

of  1 9. 5 %. Ass u mi n g a 1 0 % dr o p o ut r at e f or 1 2 w e e ks, a p pr o xi m at el y 1 6 7 p arti ci p a nts will n e e d 
t o b e assi g n e d.
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Fi g ur e I T S W. 5. 1. Ill u str ati o n of st u d y d e si g n.
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6. A Pri ori St ati sti c al M et h o d s

6. 1. P o p ul ati o n s f o r A n al y s e s
T h e f oll owi n g p o p ul at i ons ar e d efi n e d:

P o p ul ati o n D es c ri pti o n

E nt er e d All p arti ci p a nts w h o gi v e i nf or m e d c o ns e nt

E nr oll e d All p arti ci p a nts w h o c o nti n u e t h e st u d y  aft er Visit 2.

Tr e at e d All e nr oll e d p arti ci p a nts w h o r e c ei v e at l e ast 1 d os e of t h e assi g n e d I P aft er Visit 4

A b br e vi ati o ns: I P = i n v esti g ati o n al pr o d u ct.

6. 2. G e n e r al C o n si d e r ati o n s
St ati st i c al a n al ysis of t his st u d y will be t h e r es p o nsi bilit y of  Lill y or it s d e sig n e e. A n y c h a n g e t o 

t he d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol will r e q uir e a n a m e n d m e nt O N L Y if it 

c h a n g es a pri n ci p al f e at ur e of t h e pr ot o c ol. A n y ot h er c h a n g e t o t h e d at a a n al ysis m et h o ds 
d es cri b e d i n t h e pr ot o c ol, a n d t h e j ust ifi c ati on f or m a ki n g t h e c h a n g e, will b e d es cri b e d i n t h e 

st atist i c al a n al ysis pl a n ( S A P) or t h e cli ni c al st u d y  r e p ort ( C S R). A d diti o n al e x pl or at or y a n al ys es 
of  d at a will b e co n d u ct e d as d e e m e d a p pr o pri at e.

Effi c a c y a n al ys es will b e c o n d u ct e d o n t he tr e at e d p o p ul at i on, i n cl u di n g d at a c oll e ct e d pri or t o 
p er m a n e nt dis c o nt i n u ati on of I P. W h e n c h a n g e fr o m b as eli n e is i n cl u d e d as a r es p o ns e v ari a bl e 

of a n al ysis m o d els , t h e p arti ci p a nt will b e i n cl u d e d i n t h e a n al ysis o nl y  if a b as eli n e a n d a 
p ost b as eli n e m e as ur e m e nt ar e a v ail a bl e.

S af et y a n al ys es will b e c o n d u ct e d o n t h e tr e at e d p o p ul at i on. A n al ys es of a d v ers e e v e nts ( A Es )
a n d s e v er e h y p o gl y c e mi a will i n cl u d e d at a c oll e ct e d d uri n g t h e tr e at m e nt p eri o d a n d b as eli n e 
p eri o d . Ad v er se e v e nt s d uri n g t h e f oll ow- u p p eri o d will b e list e d. 

U nl ess ot h er wis e n ot e d, all t ests will b e c o n d u ct e d at a 2 -si d e d al p h a l e v el o f 0. 0 5, a n d 

c o nfi d e n c e i nt er v als ( Cis) will b e c al c ul at e d at 9 5 %, 2 -sid e d. A g at e k e e p er m et h o d ( W est f all a n d 
Kr is h e n 2 0 0 1) will b e us e d t o c o n tr ol t he o v er all t yp e 1 err or f or t h e pri m ar y  a n d g at e d 
s e c o n d ar y o bj e ct i v es.

B as eli n e is d efi n e d as t h e l ast n o n missi n g m e as ur e m e nt at or b ef or e Visit 4 u nl ess ot h er wis e 
s p e cifi e d. 

A r estri ct e d-m a xi m u m -li k eli h o o d-b as e d, mi x e d m o d el r e p e at e d m e as ur es ( M M R M) a n al ysis will 

b e us e d t o a n al y z e c o nti n u o us l o n git u di n al v ari a bl es. All t h e l o n git u di n al o bs er v at i ons at e a c h 
s c h e d ul e d p ost b as eli n e visit will b e i n cl u d e d i n t h e a n al ysis. T h e m o d el f or t h e a n al ysis of t he 

pri m ar y  effi c a c y e n d p oi nt of c h a n g e fr o m b as eli n e i n ti m e i n t ar g et r a n g e ( 7 0-1 8 0 m g/ d L
[ 3. 9-1 0. 0 m m o l/L] ) d uri n g d a yt i m e p eri o d will i n cl u d e t h e fi x e d cl ass eff e ct of visit , t h e 

c o v ari at e of  b as eli n e, a n d t h e r a n d o m eff e ct of p art i ci p a nt. A n u nstr u ct ur e d c o v ari a n c e str u ct ur e 
will b e us e d t o m o d el t h e wit hi n -p art i ci p a nt err ors. Si g nifi c a n c e t ests will b e b as e d o n 

l e ast-s q u ar es m e a ns a n d T yp e III t ests. S A S ® P R O C MI X E D will b e us e d t o p erf or m t h e 
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a n al ysis. If t his a n al ysis f ails t o co n v er g e, t h e f oll o wi n g c o v ari a n c e str u ct ur es will b e t est e d i n 
or d er:

 T o e plit z wit h h et er o g e n eit y

 a ut or e gr essi v e wit h h et er o g e n eit y

 c o m p o u n d s y m m etr y  wit h h et er o g e n e o us v ari a n c es

 T o e plit z

 a ut or e gr essi v e

 c o m p o u n d s y m m etr y  wit ho ut h et er o g e n e o us v ari a n c es

T h e first c o v aria n c e str u ct ur e t h at c o n v er g es will b e us e d. T h e K e n w ar d -R o g er a p pr o xi m at i on 
will b e us e d t o esti m at e d e n o mi n at or d e gr e es of fr e e d o m. 

A n a n al ysis o f c o v ari a n c e ( A N C O V A) will als o b e us e d t o a n al y z e c o nti n u o us v ari a bl es 

c oll e ct e d o nl y  at b a s elin e a n d e n d p oi nt. T h e m o d el will i n cl u d e b as eli n e as a c o v ari at e. U nl ess 
ot h er wi s e st at e d, missi n g e n d p oi nts will b e i m p ut e d usi n g t h e l ast -o bs er v at i on- c arri e d -f or w ar d 
( L O C F) a p pr o a c h, usi n g o nl y p ost b as eli n e d at a.

F or c o nti n u o us m e as ur es, s u m m ar y st atist i cs will i n cl u d e s a m pl e si z e, m e a n, st a n d ar d d e vi at i on 

(S D ), m e di a n, mi ni m u m, a n d m a xi m u m f or b ot h t h e a ct u al a n d t h e c h a n g e fr om b as eli n e 
m e as ur e m e nts. L e ast -s q u ar e m e a ns a n d st a n d ar d err ors d eri v e d fr o m t h e a n al ysis m o d els will 
al s o b e di s pl a y e d f or t h e c h a n g e fr o m b as eli n e m e as ur e m e nts.

F or c at e g ori c al m e as ur es, s u m m ar y  st atist i cs will i n cl u d e s a m pl e si z e, fr e q u e n c y, a n d 
p er c e nt a g es.

T a bl e I T S W. 6. 1. B a s eli n e a n d P o st -B a s eli n e D efi niti o n s a n d P ati e nt P o p ul ati o n b y 
T y p e of A n al y si s

A n al ysis P ati e nt P o p ul ati o n B as eli n e O bs e r v ati o ns P ost -B as eli n e 

O bs e r v ati o ns

H b A 1 c M M R M All tr e at e d p ati e nts wit h a 

b as eli n e a n d at l e ast o n e 

p ost -b as eli n e o bs er v ati o n 

L ast of Visits 1 - 4 Visits 7, 9, a n d 1 2 pr i or t o 

dis c o nti n u ati o n o f I P

H b A 1 c c at e g ori c al 

a n al y sis l o n git u di n al 

l o gisti c r e gr essi o n

All tr e at e d p ati e nts wit h a 

b as eli n e a n d at l e ast o n e 

p ost -b as eli n e o bs er v ati o n

L ast of Visits 1 - 4 Visits 7, 9, a n d 1 2 pr i or t o 

dis c o nti n u ati o n of I P

C G M o ut c o m es All tr e at e d p ati e nts wit h a 

b as eli n e a n d at l e ast o n e 

p ost -b as eli n e o bs er v ati o n

Visit 4 Visits 7 , 9 , a n d 1 2 pr i or t o 

dis c o nti n u ati o n of I P

B as al, b ol us, a n d t ot al
i ns uli n d os es, a n d
b ol us/t ot al i ns uli n d os e

All tr e at e d p ati e nts wit h a 

b as eli n e a n d at l e ast o n e 

Visit 4 Visits 6, 7, 9, a n d 1 2 pr i or 

t o dis c o nti n u ati o n of I P
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r ati os c o nti n u o us a n al ysis p ost -b as eli n e o bs er v ati o n

H e alt h o ut c o m es:

I T S Q, D S A T

All tr e at e d p ati e nts wit h a 

b as eli n e a n d a p ost -

b as eli n e o bs er v ati o n

L ast of Visits 2- 4 Visit 1 2 pr i or t o 

dis c o nti n u ati o n of I P

H e alt h o ut c o m e:

St u d y m e alti m e i ns uli n 

e x p eri e n c e q u esti o n

All tr e at e d p ati e nts wit h a

p ost -b as eli n e o bs er v ati o n

N A Visit 1 2 pr i or t o 

dis c o nti n u ati o n of I P

W ei g ht a n d vit al si g ns All tr e at e d p ati e nts wit h a 

b as eli n e a n d at l e ast o n e 

p ost -b as eli n e o bs er v ati o n

L ast of Visits 1 - 4 Visits 7, 9, a n d 1 2 pr i or t o 

dis c o nti n u ati o n of I P

S e v er e H y p o gl y c e mi a 

e v e nts

All tr e at e d p ati e nts T h e e ntir e b as eli n e p eri o d T h e e ntir e tr e at m e nt 

p eri o d

T E A Es All tr e at e d p ati e nts Fr o m Visit 2 t o t h e first 

d os e of assi g n e d I P

Fr o m first d os e of assi g n e d 

I P t o l ast d os e of assi g n e d 

I P

F oll o w u p p eri o d

P ost pr a n di al i n cr e m e nt al 

A U Cs

All tr e at e d p ati e nts wit h a 

b as eli n e a n d a p ost -

b as eli n e o bs er v ati o n

Visit 4 Visit 1 2 pr i or t o 

dis c o nti n u ati o n of I P

6. 3. P ati e nt Di s p o siti o n
P ati e nt di s p o si tio n will b e dis pl a y e d i n a fl o w c h art s h o wi n g t h e n u m b er of p ati e nts e nt er e d,
e nr o ll e d, tr e at e d, a n d dis c o nti n u e d a cr oss all st u d y p erio d s.

Fr e q u e n c y c o u nts a n d p er c e nt a g es of all tr e at e d p ati e nts c o m pl et in g a n d dis c o nt i n ui n g fr om t he 

st u d y will be pr es e nt e d. R e as o ns f or dis c o nt i n u ati o n fr om t he st u d y  a n d st u d y tr e at me nt will b e 
s u m m ari z e d.

Fr e q u e n c y c o u nts a n d p er c e nt a g es of all p at i ent s e nt er e d, e nr oll e d, a n d dis c o nt i n u e d fr om t he
st u d y d uri n g t h e b as eli ne p eri o d will  be s u m m ari z e d. R e as o ns f or dis c o nt i n u ati on d uri n g

s cr e e ni n g will b e s u m m ari z e d f or all e nt er e d p ati e nts. R e as o ns f or dis c o nt i n u ati on d uri n g t h e 
b as eli n e p eri o d will b e s u m m ari z e d f or all e nr oll e d p ati e nts.

A listi n g of t h e pri m ar y r e as o n f or tr e at m e nt dis c o nti n u ati on (if a p pli c a bl e) a n d st u d y 
di s c o nti n u at i on will  be g e n er at e d f or t h e tr e at e d p o p ul at i on.

P ati e nt all o c ati o n b y  in v est i g at or will b e s u m m ari z e d i n di c ati n g t h e n u m b er of p ati e nts w h o 
e nt er t h e st u d y,  t h e n u m b er of p ati e nts w h o p arti ci p at e i n t h e b as eli n e p eri o d, t h e n u m b er of 
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p ati e nts tr e at e d, a n d t h e n u m b er of p at i ent s w h o dis c o nti n u e t h e st u d y d uri n g t h e 1 2-W e e k 
tr e at me nt p eri o d.

6. 4. P ati e nt C h a r a ct e ri sti c s
A s u m m ar y  t a bl e will be g e n er at e d f or p ati e nt a n d di a b et es c h ar a ct erist i cs at st u d y e ntr y usi n g all

tr e at e d p atie nts. T h e f o ll owi n g v ari a bl es will b e i n cl u d e d b ut n ot li mit e d t o: a g e, a g e gr o u ps 
( < 6 5, ≥ 6 5 y e ars), s e x, et h ni cit y,  r a c e, h ei g ht, w eig ht, b o d y  mass i n d e x ( B MI), B MI gr o u p ( < 2 5, 

≥ 2 5 t o < 3 0, ≥ 3 0 t o < 3 5, ≥ 3 5 k g/ m 2), d ur ati o n of di a b et es, p arti ci p a nt’s pri or C G M us e, Us e of 
S G L T 2, Us e of i nj e ct a bl e G L P -1, pr a n di al d o si n g pl a n ( c ar b o h y dr at e c o u nti n g/fi x e d d os e), 
H b A 1 c at st u d y  e ntr y a n d b as eli n e.

F or c o nti n u o us v ari a bl es, t h e f o ll owi n g st ati sti c s will  be pr o vi d e d: m e a n, S D, mi ni m u m,

m a xi m u m, a n d m e di a n. F or c at e g ori c al v ari a bl es, s u m m ar y st atist i cs will i n cl u d e s a m pl e si z e,
fr e q u e n c y a nd p er c e nt a g e. A list i n g of p ati ent  c h ar a ct eristi cs at st u d y e ntr y will be pr o vi d e d.

F or all tr e at e d p ati e nt s, t h e n u m b er a n d p er c e nt a g e of p at i ent s wit h pr e e xisti n g c o n diti ons will 
als o b e s u m m ari z e d usi n g M e di c al Di ct i on ar y  for R e g ul at or y  Act i viti es ( M e d D R A) pr ef err e d 

t er m ( P T) n est e d wit hi n s yst e m or g a n cl ass ( S O C). P r e e xisti n g c o n diti ons ar e c o n dit i ons t h a t ar e 
still o n g oi n g at i nf or m c o ns e nt. E v e nts will b e or d er e d b y d e cr e asi n g fr e q u e n c y.

6. 5. T r e at m e nt C o m pli a n c e
N o a n al ysis f or tr e at m e nt c o m pli a n c e is pl a n n e d f or t his st u d y .

6. 6. I m p o rt a nt P r ot o c ol D e vi ati o n
I mp ort a nt pr ot o c ol d e vi at i ons (I P D) t h at p ot e n ti all y co m pr o mis e d at a i nt e grit y or p ati e nts’ s af et y

will b e s u m m ari z e d f or all tr e at e d p ati e nts. T h e listi n g of i m p ort a nt pr ot o c ol d e vi at i ons f or all 
tr e at e d p atie nts d uri n g t h e e nt ire st u d y  will b e pr o vi d e d i n t h e C S R. T h e I P Ds i d e ntifi e d b y sit e 

m o nit ori n g a n d cli ni c al d at a b as e will b e i nt e gr at e d i n t h e list i n g. If t h e I P D is i d e ntifi e d b y b ot h 
m et h o ds, o nl y t h e sit e m o nit ori n g I P D will b e pr es e nt e d.

6. 7. C o n c o mit a nt T h e r a p y
C o n c o mit a nt m e di c at i on will b e s u m m ari z e d f or t he tr e at e d po p ul at i on d uri n g t h e tr e at m e nt 

p er i ods ( 0 t o 1 2 w e e ks). T h e p er c e nt a g es of p ati e nts r e c ei vi n g e a c h c o n c o mit a nt m e di c at i on will 
b e s u m m ari z e d usi n g P T n est e d wit hi n A n at o mi c al T h er a p e uti c C h e mi c al ( A T C) L e v el 3 c o d e.

M e di c at i ons will b e or d er e d b y  d e cr e asi n g fr e q u e n c y wit hi n A T C l e v el. C o n c o m ita nt m e d i c atio n 
us e d d uri n g t h e b as eli n e p eri o d will  als o b e s u m m ari z e d f or t h e e nr o ll e d p o p ul at i on.

T h e d ail y b as al d os e, d ail y b o l us d os e, t ot al i ns uli n d os e, a n d t h e r ati o of b ol us d os e t o t ot al
i ns uli n d os e d uri n g t h e b as eli n e p eri o d will  be s u m m ari z e d. T h e d os es a n d b o l us/t ot al ins uli n 

d o s e r ati os f or e a c h visit will b e c al c ul at e d as t h e m e a n of t h e d os es f or t he l ast 3 d a y s prior t o 
t he visit d at e t h at ar e e nt er e d i n t h e el e ctr o ni c c as e r e p ort f or m ( e C R F ). D os es will b e 
s u m m ariz e d i n U a n d U/ k g.
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6. 8. Effi c a c y A n al y s e s

6. 8. 1. Pri m a r y E n d p oi nt
T h e pri m ar y  effi c a c y c o mp aris o n will  b e b as e d o n t h e M M R M a n al ysis of c h a n g e fr o m b as eli n e 

i n ti m e i n t ar g et r a n g e ( 7 0-1 8 0 m g/ d L [ 3. 9-1 0. 0 m m o l/ L]) d uri n g d a y tim e p eri o d i n cl u di n g d at a 
c oll e ct e d pri or t o p er ma n e nt dis c o nt i n u ati on of I P. T h e a n al ysis m o d el a n d s el e ct i on of 
c o v ari a n c e str u ct ur e is d es cri b e d i n S e ct i on 6. 2 .

6. 8. 2. G at e d/ Ot h er S e c o n d a r y E n d p o i nt s
T h e a n al ysis of t h e s e c o n d ar y  g at e d o bje cti v es will b e c o n d u ct e d if t h e t i m e i n t ar g et r a n g e 

( 7 0-1 8 0 m g/ d L [ 3. 9 -1 0. 0 m m o l/ L]) d uri n g t h e d a yti m e p erio d at st u d y  e n d p oi nt v ers us b as eli n e 
is f ou n d st atist i c all y si g nifi c a nt f or t h e pri m ar y effi c a c y a n al ysis at a 2 -si d e d 0. 0 5 si g nifi c a n c e 

l e v el ( W estf all a n d Kris h e n 2 0 0 1). If t his c o ntr ast is si g nifi c a nt, t h e s e c o n d ar y o bj e ct i v es w er e 
t est e d i n s e q u e n c e u ntil t h e first n ull h y p ot h esis i n t he s e q u e n c e f ail e d t o b e r ej e ct e d at a 2 -sid e d 

0. 0 5 si g nifi c a n c e l e v el. T h e s e q u e nti al t esti n g f or g at e d s e c o n d ar y o bj e cti v es is c o n d u ct e d i n t h e 
f oll owi n g or d er t o ass ess w h et h er v al u e at st u d y e n d p oi nt is s u p eri or t o b as eli n e: 

1. T o e v al u at e H b A 1 c
2. T o e v al u at e ti m e gl u c os e v al u es fr o m C G M ar e wit hi n t ar g et r a n g e ( 7 0 - 1 8 0 m g/ d L 

[ 3. 9-1 0. 0 m m o l/L]) d uri n g t h e 2 4- h o ur p eri o d.

F or c o nti n u o us l o n git u di n al s e c o n d ar y  e n d p oi nts, t h e M M R M m o d el si mil ar t o t h at f or t h e 

pri m ar y  a n al ysis will b e us e d. D ur ati o n a n d p er c e nt ti m e i n r a n g e, ti m e i n h y p o gl y c e mi a, a n d 
ti m e i n h y p er gl y c e mi a deri v e d fr o m C G M d at a will als o b e a n al y z e d usi n g a n M M R M m o d el . 
D et ails f or t h e C G M a n al ys es c a n b e f o u n d i n S e cti o n  6. 1 0 .

C o nti n u o us n o nl o n git u di n al s e c o n d ar y e n d p oi nts will be a n al y z e d usi n g t h e A N C O V A . 
P o s t pr a n dial  in cr e m e nt al  ar e a u n d er t h e c ur v e (A U C) 0- 1 h o ur a n d i n cr e m e nt al A U C 0- 2 h o ur will b e 

a n al y z e d b y A N C O V A d es cri b e d i n S e cti o n 6. 2 .

Pr o p orti o n of  p arti ci p a nt s wit h H b A 1 c < 7. 0 % a n d ≤ 6. 5 % will b e a n al y z e d usi n g a l o n git u di n al 

l ogist i c r e gr essi on wi t h r e p e at e d me a s ur e m e nts c o n d u ct e d b y  a g e n er ali z e d li n e ar mi x e d m o d el
wi t h th e fi x e d cl ass eff e ct of visit, t h e c o v ariat e of  b as eli n e H b A 1 c, a n d t h e r a n d o m eff e ct of 
p arti ci p a nt . 

A ct u al  a n d c h a n g e fr o m b as eli n e i n b as al, b ol us, a n d t ot al d os e, as w ell a s t h e b olu s/t ot al  ins uli n 
d o s e r ati o will b e a n al y z e d b y t h e M M R M m o d els d es cr i b e d i n S e cti o n 6. 2 .

6. 8. 3. A n al y s e s of E x pl o r at o r y Effi c a c y a n d H e alt h O ut c o m e s 

O bj e cti v e s
P r o p ortio n of  p ati e nts w h o h a v e a c hi e v e d t h e b el o w r e c o m m e n d e d i n di vi d u al a n d c o m p o si t e 

C G M t ar g ets ( B att eli n o 2 0 1 9) of  gl y c e mi c c o ntr ol at Vi sit 1 2 ( 1 0 - 1 2 w e e ks) will b e 
s u m m ari z e d :

 p er c e nt a g e of ti m e i n t ar g et C G M gl u c os e r a n g e ( 7 0- 1 8 0 m g/ d L [ 3. 9 -1 0. 0 m m o l/L]) > 7 0 %
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 p er c e nt a g e of ti m e i n h y p o gl y c e mi a ( < 5 4 m g/ d L [ < 3. 0 m m ol/ L]) < 1 %
 p er c e nt a g e of ti m e i n h y p er gl y c e mi a ( > 2 5 0 m g/ d L [ > 1 3. 9 m m ol/ L]) < 5 %

I n a d diti on, pr o p orti o n of p at i ent s w h o h a v e a c hi e v e d t h e b el o w r e c o m m e n d e d i n di vi d u al C G M 
t ar g ets of gl y c e mi c c o ntr ol at Vi si t 1 2 ( 1 0 - 1 2 w e e ks) will b e s u m m ari z e d :

 p er c e nt a g e of ti m e i n h y p o gl y c e mi a ( < 7 0 m g/ d L [ < 3. 0 m m ol/ L]) <4 %
 p er c e nt a g e of ti m e i n h y p er gl y c e mi a ( > 1 8 0 m g/ d L [ > 1 3. 9 m m o l/ L]) < 2 5 %

A v er a g e gl u c os e f or a 2 4 -h o ur p eri o d fr o m e a c h 1 4 -d a y  C G M s essi on at Vi si t 1 2 ( 1 0 - 1 2 w e e ks)
a n d b as eli n e (- 2- 0 w e e ks) will b e a n al y z e d b y  AN C O V A d es cri b e d i n S e ct i on 6. 2 .

Wit hi n -d a y  a n d b et w e e n-d a y gl y c e mi c v ari a bilit y m e as ur e d b y t h e S D a n d t h e c o effi ci e nt of

v ari at i on ( C V ) of C G M d at a will als o b e a n al y z e d b y t h e A N C O V A m o d el  s p e cifi e d i n S e cti on 
6. 2 . D et ails f or t h e gl y c e mi c v ari a bilit y d eri v ati o n c a n b e f o u n d i n A p p e n di x 1 .

I n a d diti on, C G M o ut c o m es t h at ar e n ot i n cl u d e d i n t h e pri m ar y  or s e c o n d ar y effi c a c y e n d p oi nts 
will b e a n al y z e d as e x pl or at or y  effi c a c y en d p o i nts. D et ails f or t h e C G M a n al ys es c a n b e f o u n d i n
S e cti o n 6. 1 0 .

F or t h e I T S Q, t h e c h a n g e fr o m b as eli n e t o L O C F e n d p o i nt w hil e o n tr e at m e nt i n e a ch d o m ai n 

tr a nsf or m e d s c or e (i n c o n v e ni e n c e, lif estyl e, h y p o gl y c e mi c c o ntr ol, gl y c e mi c c o ntr ol, a n d 
d eli v er y  s yst e m) a n d o v er all tr a nsf or m e d s c or e will b e a n al y z e d usi n g A N C O V A .

F or t h e D S A T, t he c h a n g e fr o m b as eli n e t o L O C F e n d p o i nt, w hil e o n tr e at m e nt , i n e a c h ite m a n d 
a t ot al  s c or e will b e a n al y z e d usi n g A N C O V A .

S u m m ar y  st atisti cs, i n cl u di n g n u m b er of p arti ci p a nts a n d pr o p orti o n of  a c at e g ori c al o ut c o m e
( 5 l ev els) f or t he st u d y  me al ti m e i n s uli n e x p erie n c e q u e sti o n will b e pr o vi d e d.

6. 9. S af et y A n al y s e s
S af et y m e as ur es will i n cl u d e A Es, s e v er e h y p o gl y c e mi a, vit al si g ns a n d w ei g ht, a n d tr e at m e nt

e x p os ur e.

C o nti n u o us s af et y  vari a bl es, as w ell as t h e c h a n g e fr o m b as eli n e f or t h es e v ari a bl es, will b e
a n al y z e d eit h er b y M M R M or A N C O V A m o d els. C at e g ori c al v ari a bl es wi ll b e s u m m ari z e d 
u nl ess ot h er wis e s p e cifi e d.

6. 9. 1. E xt e nt of E x p o s u r e
D ur ati o n of  e x p os ur e t o st u d y dr u g will b e s u m m ariz e d b as e d u p o n e C R F d at a. T h e f oll o wi n g

s u m m ar y st atist i cs will b e pr o vi d e d: n, m e a n, S D, m e di a n, mi ni m u m, m a xi m u m, a n d s u m (t h at
is, t ot al p atie nt -y e ars of e x p os ur e). T h e n u m b er a n d pr o p orti o n of p ati e nts f alli n g i nt o t h e

f oll owi n g diff er e nt e x p os ur e c at e g ori es will als o b e s u m m ari z e d: < 4 w e e ks ( > 0 a n d < 2 8 d a ys),
≥ 4 a n d < 8 w e e ks ( ≥ 2 8 a n d < 5 6 d a ys), ≥ 8 a n d < 1 2 w e e ks ( ≥ 5 6 a n d < 8 4 d a ys ) a n d ≥ 1 2 w e e ks 
( ≥ 8 4 d a y s).
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P ati e nt s w h o c o m pl et e t h e st u d y  tr e at me nt p eri o d ar e r e q uir e d t o c o m pl et e a s af et y f oll ow- u p
visit wit h o ut st u d y  dr u g. T h e d a ys o n st u d y aft er dis c o nti n ui n g I P, a n d t h e d a ys o n st u d y  fr o m 
d at e of first st u d y  dr u g t o t h e la st st u d y  vi sit d ate u p t o Visit 8 0 1 will als o b e s u m m ari z e d.

6. 9. 2. A d v e r s e E v e nt s
E v e nts t h at ar e n e wl y  r e p ort e d aft er t h e first d os e of I P or ar e r e p ort e d t o w ors e n i n s e v erit y fr o m 

b as eli n e will b e c o nsi d er e d tr e at me nt -e m er g e nt a d v ers e e v e nts ( T E A Es ). T h e M e di c al 

Di ct i on ar y  for R e g ul at or y  Act i viti es ( M e d D R A) l o w est-l ev el  t er m ( L L T) will b e us e d i n t h e 
tr e at me nt -e m er g e nt ass ess m e nt. T h e m a xi m u m s e v erit y f or e a c h L L T d uri n g t h e b as eli n e p eri o d 
will b e us e d as b as eli n e s e v erit y.

S eri o us a d v ers e e v e nt s ( S A Es), A Es r e p ort e d as r e as o n f or dis c o nti n u ati on fr om t he I P or st u d y , 
a n d T E A Es will b e s u m m ari z e d i n t a bl es usi n g t h e M e d D R A P T, s ort e d b y  d e cr e asi n g 
fr e q u e n c y. Tr e at m e nt -e m er g e nt a d v ers e e v e nts will als o b e s u m m ari z e d b y  P T s ort e d b y 
d e cr e asi n g fr e q u e n c y wi t hi n S O C f or all T E A Es a n d b y m a xi m u m s e v erit y.  F or e v e nts t h at ar e 
s p e cifi c t o o nl y 1 s e x, t h e d e n o mi n at or a n d c o m p ut ati o n of t h e p er c e nt a g e will i n cl u d e o nl y 
p arti ci p a nt s fr o m t he gi v e n s e x. T h e n u m b er a n d pr o p orti o n of p arti ci p a nt s wit h at l e ast 1 e v e nt
f or e a c h ty p e of e v e nt will b e s u m m ari z e d.

6. 9. 3. H y p o gl y c e mi c E v e nt s
O nl y s e v er e h y p o gl y c e mi a will b e c oll e ct e d as A Es a n d all e pis o d es of s e v er e h y p o gl y c e mi a will 

b e c o nsi d er e d as S A Es. S e v er e h y p o gl y c e mi a r at es a n d i n ci d e n c e d uri n g t he tr e at m e nt p eri o d
( Visits 4 - 1 2) will b e s u m m ari z e d .

A listi n g of p ati e nts wit h at l e ast 1 s e v er e h y p o gl y c e mi a r e p ort e d ( as S A E) aft er Visit 4
(in cl u di n g Visit 8 0 1) will b e pr o vi d e d.

A list of M e d D R A P Ts will b e us e d f or t h e n arr o w s e ar c h of p ot e nti al s e v er e h y p o gl y c e mi a i n

s p o nt an e o usl y r e p ort e d A Es. T h e e v e nts i d e ntifi e d t hr o u g h t h e s e ar c h str at e g y t h at ar e als o
r e p ort e d as S A Es will b e s u m m ari z e d. 

6. 9. 4. I nj e cti o n Sit e R e a cti o n
Inj e ct i on sit e r e a cti o ns will b e s e ar c h e d b y M e d D R A P Ts fr o m t he s p o nt a n e o us A E r e p orti n g of  
p ot e nti al  i nj ecti o n si t e r e a ctio ns . T h e n u m b er a n d p er c e nt a g e of p ati e nts e x p eri e n ci n g tr e at m e nt -
e m er g e nt i nj e cti o n si t e r e a ctio n A Es will  be s u m m ariz e d.

6. 9. 5. Vit al Si g n s a n d Ot h e r P h y si c al Fi n di n g s
P o s t-b as eli n e m e as ur e m e nts a n d c h a n g e fr o m b as eli n e t o p ost -b as eli n e f or vit al  si g ns a n d

p h ysi c al c h ar a ct eristi cs (s yst oli c bl o o d pr ess ur e [ S B P], di ast oli c bl o o d pr ess ur e [ D B P], p uls e

r at e, w ei g ht, B MI) at t h e s c h e d ul e d visits will b e s u m m ari z e d f or p ati e nts w h o h a v e b ot h
b as eli n e a n d at l e ast 1 p ost -b as eli n e r es ult.

T h e m e as ur e m e nts d uri n g t h e tr e at m e nt p eri o d ( 0 t o 1 2 w e e ks) will b e a n al y z e d b y a n M M R M
m o d el  wit h bas eli n e v al u e o f t he r es p o ns e v ari a bl e, visit as fi x e d f a ct ors a n d p ati e nt as t h e 
r a n d om f a ct or.
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6. 9. 6. P ati e nt N a r r ati v e s
P ati e nt n arr ati v es will b e pr o vi d e d f or all p ati e nts i n t h e st u d y  w h o e x p eri e n c e a n y of t h e
f oll owi n g “ n ot a bl e ” e v e nts:

 d e at hs
 S A Es
 di s c o nti n u at i ons fr o m  st u d y ( or st u d y dr u g) d u e t o A Es
 pr e g n a n c y

A list of p ati e nts w h o m e et t h e crit eri a f or n arr ati v es will b e pr o vi d e d.

6. 1 0. C o nti n u o u s Gl u c o s e M o nit ori n g A n al y si s

6. 1 0. 1. G e n e r al C o n si d e r ati o n s
T h e a n al ys es d es cri b e d i n t his s e ct i on will i n cl u d e d at a c oll e ct e d d uri n g t h e e nt ire b as eli n e 

p eri o d a n d tr e at m e nt p eri o d . P er c e nt a g e a n d d ur ati o n i n t ar g et r a n g e, h yp o gl y c e mi a, 

h y p er gl y c e mi a will b e a n al y z e d f or b as eli n e ( We e k -2- 0) , Visit 7 ( W e e k 2- 4 ), Visit 9 ( W e e k 6 -
8), a n d Visit 1 2 ( W e e k 10- 1 2 ). Ot h er C G M v ari a bl es will b e a n al y z e d f or b as eli n e ( W e e k -2- 0) 
a n d Visit 1 2 ( W e e k 1 0 -1 2).

T o e ns ur e t h at t h e C G M o ut c o m e v ari a bl es ar e o nl y c al c ul at e d fr o m C G M s essi o n d a ys wit h

s uffi ci e nt d at a wit hi n t h e 2 4 -h o ur, d a y tim e ( 0 6 0 0 h o urs t o mi d ni g ht), or ni g htti m e ( mi d ni g ht t o
0 6 0 0 h o urs) p eri o ds, t h e f o ll owi n g cri t erio n will b e us e d t o d et er mi n e a v ali d C G M s essi o n d a y

t o b e c o u nt e d i nt o t h e c al c ul ati on f or a visit: mi ni m u m nu m b er of  me a s ur e s p er d a y  – at l e ast
7 0 % of t h e t ot al m e as ur es t h at ar e s u p p os e d t o b e o bt ai n e d (i. e., 7 0 % of t h e 9 6 m e as ur es) f or t he 
2 4- h o ur p eri o d.

6. 1 0. 2. C G M V ari a bl e a n d A n al y si s
T h e m e al t i m e will b e c oll e ct e d i n t h e d at a b as e b y e C R F. All c o nti n u o us v ari a bl es will b e 

a n al y z e d usi n g t h e M M R M or A N C O V A d efi n e d i n S e cti o n 6. 2 . L S m e a n of  t h e diff er e n c e 
b et w e e n b as eli n e ( W e e k -2- 0) a n d Visit 1 2 ( W e e k 1 0-1 2) will b e pr es e nt e d.

S u m m ar y  st atisti cs will i n cl u d e t h e n u m b er of o bs er v ati on s, m e a n, m e di a n, m a xi m u m, 
mi ni m u m, a n d S D f or all c o nt i n u o us m e as ur es.  F or c at e g ori c al m e as ur es, t h e n u m b er of 

o bs er v at i ons, pr o p orti o n, a n d fr e q u e n ci es will b e i n cl u d e d i n s u m m ar y st a tist i cs.  All a n al ys es 
will b e p erf or m e d f or d at a c oll e ct e d b y  vi sit.  

D efi nit i on o f t he d eri v e d v ari a bl es is i n A p p e n di x 1 . 

6. 1 0. 2. 1. T a r g et Gl u c o s e R a n g e

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n t ar g et 

r a n g e ( d efi n e d as b et w e e n 70 m g/ d L a n d 1 8 0 m g/ d L [ 3. 9 a n d 1 0. 0 m m o l/ L]) i n cl usi v e 

d uri n g t he d a y tim e p eri o d, ni g htti m e p eri o d a n d 2 4 -h o ur p eri o d.  
 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n t ar g et 

r a n g e ( d efi n e d as b et w e e n 70 m g/ d L a n d 1 4 0 m g/ d L [ 3. 9 a n d 7. 7 m m o l/ L]) i n cl usi v e 
d uri n g t he d a y tim e p eri o d, ni g htti m e p eri o d a n d 2 4 -h o ur p eri o d.  
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6. 1 0. 2. 2. H y p o gl y c e mi a 

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  w h er e glu c os e v al u es ar e wit hi n a 

h y p o gl y c e mi c r a n g e ( d efi n e d as < 5 4 m g/ d L [ 3. 0 m m o l/ L]) d uri n g t h e d a y tim e p eri o d,

ni g htti m e p eri o d a n d 2 4 -h o ur p eri o d .
 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  w h er e gl u c os e v al u es ar e wit hi n a 

h y p o gl y c e mi c r a n g e ( d efi n e d as < 7 0 m g/ d L [ 3. 9 m m o l/ L]) d uri n g d a y tim e p eri o d , 
ni g htti m e p eri o d a n d 2 4 h o ur p eri o d .  

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  w h er e glu c os e v al u es ar e wit hi n a 
h y p o gl y c e mi c r a n g e ( d efi n e d as > = 5 4 m g/ d L [ 3. 0 m m o l/ L] a n d < 7 0 m g/ d L [ 3. 9 m m o l/ L]) 
d uri n g t h e d a y tim e p eri o d, ni g htti m e p eri o d a n d 2 4 -h o ur p eri o d .

6. 1 0. 2. 3. H y p er gl y c e mi a

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 

h y p er gl y c e mi c r a n g e ( d efi n e d as > 1 8 0 m g/ d L [ 1 0. 0 m m o l/ L] d uri n g d a y ti m e, ni g htti m e 

a n d 2 4- h o ur p eri o d .
 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 

h y p er gl y c e mi c r a n g e ( d efi n e d as > 1 8 0 m g/ d L [ 1 0. 0 m m o l/ L] a n d < = 2 5 0 m g/ d L [1 3. 8
m m o l/ L]) d uri n g d a y ti m e, ni g htti m e a n d 2 4- h o ur p eri o d .

 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 
h y p er gl y c e mi c r a n g e ( d efi n e d as > 2 5 0 m g/ d L [ 1 3. 8 m m o l/ L]) d uri n g d a y tim e, ni g htti m e 

a n d 2 4- h o ur p eri o d.
 P er c e nt a g e a n d D ur ati o n (i n mi n ut es) of ti m e p er d a y  gl u c os e v al u es ar e wit hi n a 

h y p er gl y c e mi c r a n g e ( d efi n e d as > 3 0 0 m g/ d L [ 1 6. 5 m m o l/ L]) d uri n g d a y tim e, ni g htti m e 
a n d 2 4- h o ur p eri o d.

6. 1 0. 2. 4. Gl y c e mi c V a ri a bilit y

 Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e c o effi c i e nt of v ari ati on d uri n g 2 4 -h o ur p eri o d.

 Wit hi n -d a y  a n d b et w e e n-d a y gl u c os e st a n d ar d d e vi at i on d uri n g a 2 4 -h o ur p eri o d.
 O v er all gl u c os e v ari a bilit y

6. 1 0. 2. 5. M e a n gl u c o s e 

 M e a n gl u c os e v al u e ( m g/ dl) d uri n g a 2 4 -h o ur p eri o d 

6. 1 0. 2. 6. i A U C a n d m e a n p o st pr a n di al s e n s or gl u c o s e e x c ur si o n s

i A U C a n d m e a n p ost pr a n di al s e ns or gl u c os e e x c ursi o ns:

 0 t o 1 h o ur, 0 t o 2 h o urs, 0 t o 3 h o urs, 0 t o 4 h o urs r elat i v e t o m e al st arti n g ti m e at t h e 
tr e at me nt l e v el , e x cl u di n g d at a c o ll e ct e d aft er t h e n e xt m e al e v e nt

 0 t o 1 h o ur, 0 t o 2 h o urs, 0 t o 3 h o urs, 0 t o 4 h o urs r el at i v e t o m e al st arti n g ti m e b y m e al 
( br e a kf ast, l u n c h, a n d di n n er) at t h e tr e at m e nt l e v el, e x cl u di n g d at a c oll e ct e d aft er t h e 
n e xt m e al e v e nt

6. 1 0. 2. 7. Hi g h e st s e n s or gl u c o s e

Hi g h e st s e ns or gl u c os e af t er m e als:
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 0- 4 h o urs r el ati v e t o m e al st arti n g ti m e at t he tr e at m e nt l e v el, e x cl u di n g d at a
c oll e ct e d aft er t h e n e xt m e al e v e nt

 0 -4 h o urs r el ati v e t o m e al st arti n g ti m e b y m e al ( br e a kf ast, l u n c h a n d di n n er) at t h e 
tr e at me nt l e v el , e x cl u di n g d at a c oll e ct e d aft er t h e n e xt m e al e v e nt

6. 1 0. 2. 8. T a r g et C G M gl u c o s e 

 T h e pr o p orti o n of  p artici p a nt s wi t h p er c e nt a g e of ti m e i n t ar g et C G M gl u c os e r a n g e ( 7 0-

1 8 0 m g/ d L [ 3. 9 a n d 1 0. 0 m m ol/L] )> 7 0 %
 T h e pr o p orti o n of  p artici p a nt s wi t h p er c e nt a g e of ti m e i n h y p o gl y c e mi a ( < 5 4 m g/ dl [ 3. 0 

m m o l/ L])< 1 %
 T h e pr o p orti o n of p arti ci p a nts wi t h p er c e nt a g e of ti m e i n h y p er gl y c e mi a ( > 2 5 0 m g/ d L 

[1 3. 8 m m o l/L] )< 5 % 
 T h e pr o p orti o n of  p artici p a nt s wi t h p er c e nt a g e of ti m e i n h y p o gl y c e mi a ( <7 0 m g/ dl [ 3.9

m m o l/ L])< 4 %
 T h e pr o p orti o n of p arti ci p a nts wit h p er c e nt a g e of ti m e i n h y p er gl y c e mi a ( > 1 8 0 m g/ d L 

[ 10 . 0 m m o l/L] ) < 25 % 

6. 1 0. 2. 9. Ot h er C G M v ari a bl e s

T h e f oll owi n g st a n d ar di z e d gl u c os e s u m m ar y  fi g ur e s fr o m t h e a m b ul at or y glu c o s e pr ofil e ( A G P) 

will b e g e n er at e d, b as e d u p o n t h e o bs er v e d C G M d at a at b as eli n e ( w e e k - 2- 0) a n d Visit 1 2 ( W e e k 
1 0- 1 2 ):

 2 4- h o ur p eri o d at i n di vi d u al p ati ent  le v el
 2 4- h o ur p eri o d at t h e tr e at m e nt l e v el

B as e d u p o n t h e o bs er v e d C G M d at a a n d p ati e nts d os e ti m e fr o m st u d y di ar y at b as eli n e( w e e k -2-
0) a n d Vi sit 1 2 ( W e e k 1 0-1 2):

 0- 4 h o urs r el ati v e t o m e al st arti n g ti m e at t h e tr e at m e nt l e v el, e x cl u di n g d at a
c oll e ct e d aft er t h e n e xt m e al e v e nt

 0- 4 h o urs r el ati v e t o m e al st arti n g ti m e b y m e al ( br e a kf ast, l u n c h a n d di n n er) at t h e 
tr e at me nt l e v el , e x cl u di n g d at a c oll e ct e d aft er t h e n e xt m e al e v e nt

I n a d diti on, p o s t pr a n dial h y p o gl y c e mi a d uri n g t h e f oll owi n g t i m e i nter v al aft er e a c h m e al a n d 
o v er all will als o b e d eri v e d:  

 0 t o 1 h o ur, 0 t o 2 h o urs, 2 t o 4 h o urs, 0 t o 4 h o urs r elat i v e t o m e al st arti n g ti m e at t h e 
tr e at me nt l e v el , e x cl u di n g d at a c o ll e ct e d aft er t h e n e xt m e al e v e nt

 0 t o 1 h o ur, 0 t o 2 h o urs, 2 t o 4 h o urs, 0 t o 4 h o urs r el at i v e t o m e al st arti n g ti m e b y m e al 
( br e a kf ast, l u n c h, a n d di n n er) at t h e tr e at m e nt l e v el, e x cl u di n g d at a c oll e ct e d aft er t h e 
n e xt m e al e v e nt

6. 1 1. S u b g r o u p A n al y s e s
T h e f o ll owi n g s u b gr o u ps will b e a n al y z e d usi n g d at a c oll e c t e d prior t o p er m a n e nt 

di s c o nti n u at i on of I P t o e v al u at e c o nsist e n c y o f r e s ult s o n t h e pri m ar y effi c a c y m e as ur e if t h er e 
ar e s uffi ci e nt n u m b ers of p arti ci p a nt s b y s u b gr o u p (f or e x a m pl e, 1 0 %):

 a g e (  6 5 y e ars,  6 5 y e ars )
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 b as eli n e H b A 1 c ( ≤ 8%, > 8 %)

 p arti ci p a nt ’s pri or p ers o n al C G M us e ( ye s / no)

 p arti ci p a nt’s S G L T 2 us e ( yes/ n o)

 p arti ci p a nt ’s i nj e ct a bl e G L P-1 us e ( yes/ n o)

 pr a n di al d osi n g pl a n ( c ar b o h y dr at e c o u nti n g, fi x e d d os e) 

 se x ( m al e or fe m al e)

 B MI ( < 3 0 , ≥ 3 0; < 3 5, ≥ 3 5 k g/ m 2 )

 d ur ati o n of d i ab et es ( usi n g t h e m e di a n as t h e c ut off )

 ra c e

 e t hni cit y

A n al ys es f or pri m ar y effi c a c y m e as ur e will  be p erf or m e d usi n g a n M M R M m o d el t h at i n cl u d es 
t he s a m e fi x e d eff e ct a n d c o v ari at e gi v e n f or t h e pri m ar y a n al ysis m o d el pl us f a ct ors of s u b gr o u p 

a n d 2 -w a y  int er a ct i on of  s u b gr o u p a n d visit. T h e eff e ct of  s u b gr o u p at t h e pri m ar y e n d p oi nt 
( W e e k 12 ) will be e v al u at e d t o ass ess s u b gr o u p eff e ct.

A d dit i on al s u b gr o u p a n al ys es m a y als o b e p erf or m e d.

6. 1 2. I nt eri m A n al y s e s
N o i nt eri m a n al ys es ar e pl a n n e d f or t his st u d y . If a n u n pl a n n e d i nt eri m a n al ysis is d e e m e d 
n e c ess ar y  for r e as o ns ot h er t h a n a s af et y c o n c er n, t h e pr ot o c ol m ust b e a m e n d e d.

6. 1 3. D at a M o nit o ri n g C o m mitt e e ( D M C)
N o D M C is pl a n n e d f or t his st u d y.
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7. R ef er e n c e s 

B att eli n o T, D a n n e T, B er g e nst al R M, A mi el S A, B e c k R, Bi es t er T, et al. Cli ni c al t ar g ets f or
c o nti n u o us gl u c os e m o nit ori n g d at a i nt er pr et ati o n: R e c o m m e n d at i ons fr om t he I nt er n ati o n al
C o ns e ns us o n Ti m e i n R a n g e. Di a b et es C ar e . 2 0 1 9; pii: d ci 1 9 0 0 2 8.

Cl ar k e W, K o v at c h e v B. St atist i cal  t o ols t o a n al y z e c o nti n u o us gl u c o s e m o ni t or d at a. Di a b et es
T e c h n ol T h er . 2 0 0 9; 1 1( S u p pl 1): S - 4 5 – S- 5 4. d oi: 1 0. 1 0 8 9/ di a. 2 0 0 8. 0 1 3 8 .

Hi rs c h I B. Gl y c e mi c v ari a bilit y: It’s n ot j ust a b o ut A 1 c a n y m or e ! Di a b et es T e c h n ol T h er.
2 0 0 5; 7( 5): 7 8 0 -7 8 3.

R o d b ar d D. I nt er pr et ati o n of c o nti n u o us gl u c os e m o nit ori n g d at a: gl y c e mi c v ari a bilit y a n d
q u alit y of  gl y c e mi c c o ntr ol. Di a b et es T e c h n ol T h er . 2 0 0 9; 1 1(s u p pl 1): S 5 5-S 6 7.

W estf all P H a n d Kris h e n A. O pti m all y  w ei g ht e d, fi x e d s e q u e n c e a n d g at e k e e p er m ulti pl e t esti n g
pr o c e d ur es. J St at Pl a n I nf er e n c e . 2 0 0 1; 9 9( 1): 2 5- 4 0. htt ps:// d oi. or g/ 1 0. 1 0 1 6/ S 0 3 7 8-
3 7 5 8( 0 1) 0 0 0 7 7 - 5.
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8. A p p e n di c e s
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A p p e n di x 1. D eri v ati o n of C G M V ari a bl e s

G e n e r al D e ri v ati o n S p e cifi c ati o ns

All C G M v ari a bl es will b e d eri v e d f or e a c h p ati e nt, f or e a c h v ali d C G M d a y  a nd als o o v er all f or
b as eli n e ( W e e k - 2-0), Visit 7 ( W e e k 2 -4), Visi t 9 ( W e e k 6-8), a n d Visit 1 2 ( W e e k 1 0 - 1 2).

N o missi n g C G M v al u es will b e i m p ut e d.

Si n c e t h e C G M v al u es m a y n ot b e m e as ur e d at t h e e x a ct s a m e ti m e f or e a c h d a y f or a s p e cifi c

i n di vi d u al p ati ent , d u e t o d e vi c e c h a n g es or g a ps i n us a g e, n o n-o v erl a p pi n g i nt er v als (‘ b u c k ets’)
of  1 5 mi n ut es o v er 0 0: 0 0: 0 0 t o 2 3: 5 9: 5 9 ( 0 0: 0 0: 0 0 t o 0 0:1 4 : 5 9, 0 0:1 5: 0 0 t o 0 0: 2 9: 5 9, et c.) will 
b e us e d f or a n y  d eri v ati ons r e q uiri n g ti m e -m at c h e d m e as ur e m e nts a cr oss d a y s wit hi n a vi sit.

All C G M gl u c os e d eri v at i ons will b e c o n d u ct e d i n u nits of m g/ d L a n d will b e c o n v ert e d t o 
m m o l/ L b y mul tipl yi n g b y  0. 0 5 5 5.

O nl y r e a di n gs fr o m v ali d C G M d a ys ( d efi n e d i n S e cti o n 6. 1 0. 1 ) c oll e ct e d d uri n g t h e e nt ire 

b as eli n e p eri o d a n d tr e at m e nt p eri o d will b e i n cl u d e d i n d eri v at i ons, e x cl u di n g d at a (if a n y) t h at 
ar e c oll e ct e d w hil e p at i ent s t e mp or aril y ar e off st u d y  tr e at me nt.

Gl u c o s e i n T a r g et R a n g e s, H y p o gl y c e mi a - or H y p er gl y c e mi a
T h e p er c e nt a g e of ti m e wit hi n a gl u c os e r a n g e (t ar g et, h y p o- or h y p er gl y c e mi a r a n g es) will b e

c al c ul at e d as t h e n u m b er of o bs er v ati o ns wit hi n t h e s p e cifi e d r a n g e di vi d e d b y  t h e n u m b er of

o bs er v at i ons i n t h e ti m e i nt er v al ( e. g., 2 4 -h o ur p eri o d). T h e d ur ati o n (i n mi n ut es) wit hi n t h e
gl u c os e r a n g e will t h e n b e c al c ul at e d as t h e p er c e nt a g e of ti m e wit hi n t h e gl u c os e r a n g e t i m es t h e
l e n gt h of t h e p eri o d ( 2 4 h o urs, 1 8 h o urs, f or t h e p eri o ds of 2 4-h o ur or d a y tim e r es p e ct i v el y).

F or e x a m pl e, if a p at i ent  h a d a t ot al of 5 o bs er v at i ons wit h gl u c os e v al u es < 7 0 m g/ d L ( 3. 9 

m m o l/ L) o ut of a t ot al of 9 0 o bs er v at i ons r e c or d e d i n a 2 4 -h o ur p eri o d, t h e p er c e nt a g e of ti m e 
s p e nt i n h y p o gl y c e mi a d uri n g t h e 2 4 -h o ur p eri o d f or t his p at i ent  will b e c al c ul at e d as 5/ 9 0 = 

5. 6 %. T h e d ur ati o n (i n mi n ut es) wit h h y p o gl y c e mi a ( gl u c os e v al u e < 7 0 m g/ d L [ 3. 9 m m o l/L]) 
d uri n g t hi s 2 4 -h o ur p eri o d f or t hi s p ati e nt will  be c al c ul at e d as t he p er c e nt a g e of ti m e wit hi n t h e

gl u c os e r a n g e t i m es t h e l e n gt h of t h e p eri o d 1 4 4 0 mi n ut es ( 2 4 h o urs), (i. e., 5/ 9 0 * 1 4 4 0 = 8 0
mi n ut es).

I n c r e m e nt al A r e a u n d e r t h e Gl u c o s e C u r v e (i A U C)
i A U C 0-T will  b e c al c ul at e d as t h e a v er a g e v al u e of i A U C o n all v ali d C G M d a ys d uri n g t h at

visit wit h s uffi ci e nt d at a t o c al c ul at e t h e i A U C 0 -T ( S e cti o n 6. 1 0. 1 ). F or e a c h d a y, i A U C 0-T will  

b e c al c ul at e d as t h e s u m of ar e as of all i n di vi d u al tr a p e z oi ds wit hi n t h e t i m e fr a m e a c c or di n g t o 
t he f or mul a:

�A U C � � � = � ��

�

� � �

= �
( � � − � � ) + ( � � � � − � � )

2
∆ � �

�

� � �
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w h er e A i is ar e a of t he r es p e cti v e tr a p e z oi d, G i is gl u c os e c o n c e ntr ati o n at a p arti c ul ar ti m e, G0 is

t he st arti n g gl u c os e c o n c e ntr ati o n b ef or e t h e st art of t h e m e al, is t h e ti m e i nt er v al b et w e e n
c o ns e c ut i v e C G M v al u es, w hi c h s h o ul d b e al w ays 1 5 mi n ut es u nl ess missi n g d at a o c c ur, a n d k is

t he t ot al n u m b er of i nt er v als wit hi n t h e t i m e fr a m e 0-T, a n d T c o ul d b e 1 hr, 2 hr, 3 hr or 4 hr. If
t he i nt er m e di at e ti m e p oi nts ar e missi n g, t h e n e xt a v ail a bl e t i m e p oi nt will b e us e d i n c al c ul ati n g
t he t r a p e z oid ar e a. Als o si n c e it is p ossi bl e t h at G i < G 0 or G i-1 < G 0 , Ai c o ul d als o b e n e g at i v e.

G 0 , t h e st artin g gl u c os e c o n c e ntr ati o n, will b e c al c ul at e d as t h e a v er a g e of t h e C G M v al u es i n t h e

ti m e wi n d o w [- 2 9, 0] mi ns r el ati v e t o t h e st art of t h e m e al ( at mo st 2 C G M v al u es); G k , t h e l ast
gl u c os e c o n c e ntr ati o n, is d efi n e d as t h e C G M v al u es i n t h e wi n d o w [ 0, + 1 4 ] mi n ut es r el at i v e t o 

t he l ast ti m e p o i nt of t h e ti m e fr a m e. F or e x a m pl e, t o c alc ul at e i A U C 0 -2 hr aft er t h e st art of 
br e a kf ast, G k will b e t h e C G M v al u es i n t he wi n d o w [ 0, + 1 4 ] mi n ut es r el ati v e t o t h e 2 h o urs aft er 

t he st art of br e a kf ast. T h e d eri v ati o n o f e a c h i A U C 0- T will r e q uir e t h at G 0 a n d G k v al u es ar e b ot h 
a v ail a bl e a n d will e x cl u d e d at a c oll e ct e d aft er t h e n e xt m e al e v e nt . 

M e a n S e n s o r Gl u c o s e E x c u r si o n s
M e a n s e ns or gl u c os e e x c ursi o ns 0 t o T h o ur(s) i n a v ali d p o st m e al  tim e i nter v al will b e 

c al c ul at e d b y a v er a gi n g all e x c ursi o n v al u es wit hi n t h e ti m e i nt er v al 0- T, e x cl u di n g d at a 
c oll e ct e d aft er t h e n e xt m e al e v e nt, w h er e e x c ursi o ns ar e d efi n e d a s G i - G 0 as d efi n e d i n i A U C.

Gl u c o s e V a ri a bilit y
Gl y c e mi c v ari a bilit y will  be e v al u at e d usi n g t h e n ot ati o n b el o w:

 i r e pr es e nts a ti m e p oi nt wit hi n a t i m e p eri o d ( a 2 4-h o ur p eri o d, d a y ti m e or nig htti m e)

 n r e pr es e nts t h e n u m b er of ti m e p o i nts wit hi n t h e tim e p eri o d

 k r e pr es e nts a d a y wit hi n a visit

 m r e pr es e nts n u m b er of d a ys C G M is p erf or m e d at a visit

 B G k ,i r e pr es e nts t h e gl u c os e v al u e at ti m e p oi nt i o n d a y  k 

Wit hi n -D a y V a ri a bilit y
F or v ari a bl es ass essi n g wit hi n -d a y v ari a bili t y, first d et er mi n e t h e v ari a bili t y wit hi n e a c h d a y,
t he n a v er a g e a cr oss d a ys wit hi n a visit.

Wit hi n -d a y  gl u c os e st a n d ar d d e vi ati on ( S D) ( Hirs c h 2 0 0 5; R o d b ar d 2 0 0 9):
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Wit hi n -d a y  gl u c os e c o effi ci e nt of v ari ati o n ( C V) ( Cl ar k e 2 0 0 9):

B et w e e n -D a y V a ri a bilit y
F or v ari a bl es ass essi n g b et w e e n -d a y  v aria bili t y, first d et er mi n e t h e v ari a bility f or e a c h ti m e

p oi nts a cr oss d a ys wit hi n a visit t h e n a v er a g e a cr oss all t i m e p oi nts.

B et w e e n -d a y  gl u c os e st a n d ar d d e vi ati on ( S D) ( R o d b ar d 2 0 0 9):

B et w e e n -d a y  gl u c os e c o effi ci e nt of v ari ati o n ( C V):

I n a d ditio n t o t h e C G M o ut c o m es a b o v e, S D a n d C V i n t h e d ail y  me a n v al u es will als o b e
d eri v e d.

O v e r all V a ri a bilit y
T h e C V, S D will b e c al c ul at e d usi n g t h e st a n d ar d f or m ul as a cr oss c oll e ct e d a cr oss all v ali d d a ys 
f or ti m e i nt er v al i n tr e at m e nt p eri o d ( W e e k 0-1 2).
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Hi g h e st P o st p r a n di al Gl u c o s e
Hi g h est p ost pr a n di al gl u c o s e l e v el e x c ursi o ns wit hi n 4 h o urs aft er m e als, will b e c al c ul at e d as

t he m a xi m u m gl u c os e v al u e d uri n g 0 t o 4 h o urs aft er st art of m e al, tr u n c ati n g t h e d at a at t h e n e xt
m e al e v e nt.
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