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3. R e vi si o n Hi st or y

T his is s t atist i c al a n al ysis pl a n ( S A P) V ersi o n 1 a n d a p pr o v e d pri or t o t h e d at a b as e l o c k .
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4. St u d y  O bj e cti v e s

T a bl e G P G U . 4. 1 s h o ws t h e o bj e ct i v es a n d e n d p oi nts of t h e st u d y.

T a bl e G P G U . 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

P ri m a r y

T o ass ess t h e eff e ct of tir z e p ati d e v ers us pl a c e b o o n 

S M R aft er 1 8 w e e ks ( ± 1 w e e k) of tr e at m e nt

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n S M R, as 

m e as ur e d i n t h e r es pir at or y c h a m b er ( w h ol e -r oo m 

c al ori m etr y)

S e c o n d a r y

T o ass ess t h e eff e ct of tir z e p ati d e v ers us pl a c e b o 

aft er 1 8 w e e ks ( ± 1 w e e k) of tr e at m e nt:

 A p p etit e a n d f o o d i nt a k e

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n a p p etit e 

V A S

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f o o d i nt a k e 

as ass ess e d b y a d li bit u m m e al t est

 E n er g y e x p e n dit ur e  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 2 4 -h o ur 

E E

 S u bstr at e o xi d ati o n r at es  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 2 4 -h o ur 

R Q

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n sl e e p R Q

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n d ur ati o n of 

p eri o ds wit h R Q < 0. 8 0

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f at, 

pr ot ei n, a n d c ar b o h y dr at e o xi d ati o n

 B o d y w ei g ht a n d b o d y c o m p ositi o n  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n B W

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n b o d y f at -

fr e e m ass

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n b o d y f at 

m a s s

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n t h e 

p e r c e nt a g e of b o d y f at m ass

 Li pi d m et a b olis m  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 

tri gl y c eri d es, c h ol est er ol, L D L, V L D L, a n d H D L 

c h ol est er ol, F F A, gl y c er ol, 3 -h y dr o x y b ut y r at e, a n d 

a c y l c ar niti n es ass ess e d d uri n g s M M T T

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n A p o B -4 8, 

A p o B -1 0 0, A p o C -III, a n d L P L d uri n g s M M T T

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f asti n g 

c o n c e ntr ati o n of l e pti n, a di p o n e cti n, I G F B P 1 a n d 2

 I ns uli n s e nsiti vit y  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f asti n g 

i ns uli n r esist a n c e ( as m e as ur e d b y t h e H O M A 2 

m et h o d [ H O M A 2 -I R]) a n d p ost pr a n di al i ns uli n 

s e nsiti vit y i n di c es ( M ats u d a, O GI S, a n d St u m v oll) 

ass ess e d d uri n g s M M T T
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O bj e cti v es E n d p oi nts

 Gl u c os e c o ntr ol  T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f asti n g a n d 

p ost m e al gl u c os e d uri n g s M M T T

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 

h e m o gl o bi n A 1 c

E x pl o r at o r y

T o ass ess t h e eff e ct of tir z e p ati d e v ers us pl a c e b o 

aft er 1 8 w e e ks ( ± 1 w e e k) of tr e at m e nt:

 GI P R si g n ali n g, li pi d m et a b olis m, c ar b o h y dr at e 

m et a b olis m, a n d i ns uli n si g n ali n g p at h w a ys i n 

s u b c ut a n e o us a di p os e tiss u e

 T h e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n m ar k ers of 

GI P R si g n ali n g, li pi d m et a b olis m, c ar b o h y dr at e 

m et a b olis m, a n d i ns uli n si g n ali n g p at h w a ys as 

m e as ur e d i n e x pl or at or y m R N A e x pr essi o n, 

li pi d o mi cs, m et a b ol o mi cs, or t ar g et e d pr ot ei n ass a ys 

of s u b c ut a n e o us a di p os e tiss u e b i o ps y s a m pl es, 

r e c e pt or e x pr essi o n, si g n al tr a ns d u cti o n, a n d 

m et a b oli c c h a n g es i n a di p os e tiss u e

 S af et y a n d t ol er a bilit y  A d v ers e e v e nts

 S af et y l a b or at or y p ar a m et ers

 Fr e q u e n c y of tr e at m e nt -e m er g e nt a nti -tir z e p ati d e 

a nti b o di es

 Tr e at m e nt -e m er g e nt d e pr essi o n a n d s ui ci d al 

i d e ati on as ass ess e d usi n g C -S S R S a n d P H Q - 9

A b br e vi ati o ns: A p o B -4 8 = a p oli p o pr ot ei n B -4 8; A p o B -1 0 0 = a p oli p o pr ot ei n B -1 0 0; A p o C -III = a p oli p o pr ot ei n 

C- III; B W = b o d y w ei g ht; C- S S R S = C ol u m bi a -S ui ci d e S e v erit y R ati n g S c al e; E E = e n er g y e x p e n di t ur e; F CI 

= F o o d Cr a vi n g I n v e nt or y ; F P Q = F o o d Pr ef er e n c e Q u esti o n n air e ; F F A = fr e e f att y a ci d; GI P R = 

gl u c os e -d e p e n d e nt i ns uli n otr o pi c p ol y p e pti d e r e c e pt or; H D L = hi g h -d e nsit y li p o pr ot ei n; 

H O M A 2 = H o m e ost ati c M o d el Ass ess m e nt of I ns uli n R esist a n c e; H O M A 2 -I R = i ns uli n r esist a n c e as 

m e as ur e d b y t h e H O M A 2 m et h o d; I G F B P = i ns uli n-li k e gr o wt h f a ct or bi n di n g pr ot ei n; L D L = l o w-d e n sit y  

li p o pr ot ei n; L P L = li p o pr ot ei n li p as e; m R N A = m ess e n g er ri b o n u cl ei c a ci d; O GI S = Or al Gl u c os e I ns uli n 

S e nsiti vit y; P H Q -9 = P ati e nt H e alt h Q u esti o n n air e -9; R Q = r es pir at or y q u oti e nt; s M M T T = st a n d ar di z e d 

mi x e d -m e al t ol er a n c e t est; S M R = sl e e p m et a b oli c r at e; V A S = vis u al a n al o g s c al e; V L D L = v er y l o w -d e n sit y  

li p o pr ot ei n.
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5. St u d y  D e si g n

5. 1. St u d y D e si g n a n d T r e at m e nt 
T h e st u d y G P GU is a P h as e 1, si n gl e-c e nt er, r a n d o mi z e d, s p o ns or ( i n cl u di n g st u d y t e a m 

m e m b ers dir e ctl y i n v o l v e d i n st u d y ma n a g e m e nt) -, i n v esti g at or- a n d s u bj e ct -bli n d, 
pl a c e b o -c o ntr oll e d, p ar all el -ar m st u d y  in o b es e s u bj e cts. T his st u d y  is d esi g n e d t o ass ess 

d iff er e n c es i n t h e m e c h a nis ms of a cti o n wi t h r es p e ct t o e n er g y b al a n c e, li pi d a n d c ar b o h y dr at e 
m et a b o lis m, a n d i ns uli n s e nsiti vity b et w e e n tir z e p ati d e a n d pl a c e b o, b ot h i n c o m bi n ati o n wit h a 
l ow- c al ori e di et i n n o n -di a b et i c, o b es e s u bj e cts.

T h e pri m ar y  o bj ect i v e of  t hi s st u d y is t o c o m p ar e t h e 2 tr e at m e nt gr o u p s ( tir z e p atid e a n d

pl a c e b o ) f or c h a n g e fr om b as eli n e i n sl e e p met a b o li c r at e ( S M R) ass ess e d i n a r es pir at or y 
c h a m b er ( w h o l e-r o o m in dir e ct c al ori m etr y ) aft er 1 8 w e e ks ( ± 1 w e e k) of  tr e at me nt. S e c o n d ar y 

o bj e ct i v es will ass ess t he eff e ct of tir z e p at i d e v ers us pl a c e b o aft er 1 8 w e e ks ( ± 1 w e e k) of  
tr e at me nt o n a p p eti t e a n d f o o d i nt a k e, e n er g y e x p e n dit ur e, s u bstr at e o xi d at i on r at es, b o d y  w ei g ht 
a n d b o d y  c o mp o si tio n, li pi d m et a b olis m, i ns uli n s e nsiti vity a n d gl u c o s e c o ntr ol .

T h e st u d y  will c o nsist of t h e f oll o wi n g p eri o ds: 4-w e e k s cr e e ni n g p eri o d, 2- w e e k l ea d -i n p eri o d, 

1 8- w e e k ( ± 1 w e e k) tr e at m e nt p eri o d, a n d a 4 -w e e k s af et y f oll ow -u p p eri o d. S u bj e cts will b e 
s cr e e n e d wit hi n 4 w e e ks pri or t o l e a d -i n. Eli gi bl e s u bj e cts will e nt er l e a d-i n ( Visit 2) wit hi n 2 

w e e ks pri or t o r a n d o mi z at i on. S u bj e cts will b e r a n d o mi z e d i n a 1: 1 r ati o t o ti r z e p atid e or pl a c e b o
o n D a y  - 1. S p o ns or (st u d y t e a m m e m b ers dir e ct l y i n v ol v e d i n st u d y ma n a g e m e nt ), i n v esti g at ors 
a n d s u bj e cts will b e bli n d e d t o tir z e p at i d e a n d pl a c e b o tr e at m e nt.

Ti r z e p atid e d osi n g will  st art at a d os e of 2. 5 m g Q W f or 2 w e e ks, f oll o w e d b y a st e p-wis e d os e 

es c al at i on t o 5 m g Q W f or 2 w e e ks, a n d 1 0 m g Q W f or 4 w e e ks, f oll ow e d b y 1 5- m g Q W d os e 
w hi c h is t h e n m a i ntai n e d f or t h e r e m ai n d er of t h e tr e at m e nt p eri o d ( 1 0 w e e ks ± 1 w e e k). S u bj e cts 

will r et ur n t o t h e cli ni c al r es e ar c h u nit ( C R U ) e v er y w e e k f or Q W d os e a d mi nistr ati o n f or 
1 8 w e e ks ( ± 1 w e e k).

S u bj e cts i n b ot h gr o u ps will r e c ei v e a st a n d ar di z e d di et ar y  int er v e nti o n t o t ar g et a b o d y  w ei g ht 
( B W) r e d u cti o n of 1 0 % ( ± 2 %) aft er a p pr o xi m at el y 1 4 w e e ks of tr e at m e nt. Fr o m  W e e k 1 4 t o t h e 

e n d of tr e at m e nt p eri o d at W e e k 1 8 ( ± 1 w e e k ), di et ar y int er v e nt i on will s hift t o pr o m oti n g
m ai nt e n a n c e of 1 0 % w ei g ht l oss wit hi n t a r g et r a n g e. S u bj e cts will b e r e a d mitt e d t o t h e cli ni c al 

r es e ar c h u nit (C R U ) at W e e k 1 8 o n D a y  1 2 1 t o p erf or m e n d-of -tr e at me nt st u d y  pr o c e d ur e s. 
T h es e C R U st u d y  pr o c e d ur es will be p erf or m e d i n all s u bj e ct s, irr es p e cti v e of w h et h er t h e y 
r e a c h e d t h eir B W t ar get or n ot, a n d a c c or di n g t o t h e s a m e s c h e d ul e as d uri n g t h e l e a d -i n p erio d.

Fi g ur e G P G U . 5. 1 ill ustr at es t h e st u d y d esi g n.

Fi g ur e G P G U. 5. 2 ill ustr at es t h e cli ni c al r es e ar c h u nit pr o c e d ur es.
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5. 2. D et e r mi n ati o n of S a m pl e Si z e
U p t o 5 6 s u bj e cts ar e pl a n n e d t o b e r a n d o mi z e d s o t h at a p pr o xi m at el y 4 6 s u bj e cts c o m pl et e t h e 

st u d y ass u mi n g 1 5 % dis c o nti n u ati on r at e. T h es e 5 6 s u bj e cts will b e r a n d o mi z e d t o Q W 
tir z e p ati d e or pl a c e b o i n a 1: 1 r ati o. T h e esti m at e d st a n d ar d d e vi at i on of  t h e c h a n g e i n S M R fr o m 

b as eli n e is 1 1 7 k c al/ d a y ( H eil br o n n et al . 2 0 0 6). Wit h a n e x p e ct e d tr e at m e nt diff er e n c e of 
1 0 0 k c al / d a y, t hi s pr o vid e s at l e ast 8 0 % p o w er f or t h e c o m p aris o n of tir z e p at i d e v ers us pl a c e b o 

b as e d o n 2 s a m pl e t -t est usi n g 2-si d e d t est at al p h a l e v el o f 0. 0 5 f or t h e ass ess m e nt of t h e 
pri m ar y  e n d p o i nt.
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A b br e vi ati o ns: D X A = d u al e n er g y X -r a y a bs or pti o m etr y; F CI = F o o d Cr a vi n g I n v e nt or y; F P Q = F o o d Pr ef er e n c e Q u esti o n n air e; 

Q W = o n c e w e e kl y; s M M T T = st a n d ar di z e d mi x e d -m e al t ol er a n c e t est; V A S = vis u al a n al o g s c al e. 

Fi g ur e G P G U . 5. 1. Ill u str ati o n of st u d y d e si g n f or Pr ot o c ol I 8 F-M C -G P G U .
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A b br e vi ati o ns: D X A = d u al e n er g y X -r a y a bs or pti o m etr y; F CI = F o o d Cr a vi n g I n v e nt or y; F P Q = F o o d Pr ef er e n c e Q u esti o n n air e; 

s M M T T = st a n d ar di z e d mi x e d -m e al t ol er a n c e t est; V A S = vis u al a n al o g s c a l e.

Fi g ur e G P G U. 5. 2. Ill u str ati o n of cli ni c al r e s e ar c h u nit pr o c e d ur e s.
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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 f o r A n al y s e s
F or t h e p ur p os e of a n al ysis, T a bl e G P G U . 6. 1 d efi n es 3 a n al ysis s ets.

T a bl e G P G U .6. 1. A n al y si s P o p ul ati o n s/ D at a S et s

P o p ul ati o n/ D at a S et D es c ri pti o n

All r a n d o mi z e d p o p ul ati o n All s u bj e cts w h o ar e r a n d o ml y assi g n e d a tr e at m e nt ar m.

S af et y p o p ul ati o n

All r a n d omi z e d s u bj e cts w h o ar e e x p os e d t o at l e ast 1 d os e of st u d y dr u g

(tir z e p ati d e or pl a c e b o), r e g ar dl ess of w h et h er t h e y c o m pl et e d all pr ot o c ol 

r e q uir e m e nts.

P D a n al ysis s et *
E v al u a bl e P D d at a fr o m all r a n d o mi z e d s u bj e cts w h o ar e e x p os e d t o at l e ast 1 d os e 

of st u d y dr u g .

A b br e vi ati o ns: P D = p h ar m a c o d y n a mi c.

* Pr ot o c ol d e vi ati o ns will b e c o nsi d er e d f or t h eir s e v erit y/i m p a ct a n d will b e t a k e n i nt o c o nsi d er ati o n w h et h er 

s u bj e cts s h o ul d b e e x cl u d e d fr o m P D a n al ysis s et .

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  Eli Lill y a n d C o mp a n y  ( Lill y) or it s 
d esi g n e e. A n y c h a n g e t o t h e st atist i c al 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 pr ot o c ol  

a m e n d m e nt o nl 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 
st atist i c al a n al ys es a n d t h e j ust ifi c ati on f or t h e c h a n g e will b e d o c u m e nt e d i n S A P.

U nl ess ot h er wis e s p e cifi e d, s af et y a n al ys es will b e c o n d u ct e d o n t h e s a f ety p o p ul at i on ( T a bl e
G P G U . 6. 1), a n d p h ar m a c o d yn a mi c ( P D) a n al ys es will b e c o n d u ct e d o n t h e P D a n al ysis s et 
(T a bl e G P G U . 6. 1).

U nl ess ot h er wis e s p e cifi e d, b as eli n e is d efi n e d as t h e l ast s c h e d ul e d n o n -missi n g m e as ur e m e nt 
c oll e ct e d d uri n g Vi si t 1 (s cr e e ni n g) a n d Vi si t 2 (l ea d -i n) b e f or e first d os e .

U nl ess ot h er wis e n ot e d, all t ests of tr e at m e nt eff e cts 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 t h e c o nfi d e n c e i nt er v al ( CI) will b e c al c ul at e d at 9 5 %, 2 -si d e d.

U nl ess ot h er wis e s p e cifi e d, W e e k 1 8 r e pr es e nts W e e k 1 8 -visit ( Visit 2 0).

6. 3. St u d y P a rti ci p a nt C h a r a ct eri sti c s
T h e f o ll owi n g s u bj e ct b as eli n e d e m o gr a p hi c a n d cli ni c al c h ar a ct erist i cs will b e s u m m ari z e d f or 

t he s af et y p o p ul at i on b y st u d y tr e at me nt (i n cl u di n g o v er all ):

 a g e ( y e ars)
 s e x ( mal e, f e m al e)

 r a c e
 et h ni cit y ( His p a ni c or L ati n o , N ot His p a ni c or L ati n o )

 b o d y  w ei g ht ( k g) ( D a y -1, l e a d i n)
 h ei g ht ( c m)
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 b o d y  mass i n d e x ( B MI ) ( k g/ m2 )
 B MI gr o u p (< 3 0 * , ≥ 3 0 t o < 3 5, ≥ 3 5 t o < 4 0, a n d ≥ 4 0 k g/ m 2 )

* If no i n a d v ert e nt e nr oll m e nt i n B MI < 3 0 k g/ m2 gr o u p, t hi s c at e g or y c a n b e r e m o v e d.
 w aist cir c u mf er e n c e ( c m)

6. 4. St u d y P a rti ci p a nt Di s p o siti o n
A listi n g of s u bj e ct dis p osit i on f or t he r a n d o mi z e d p o p ul at i on will b e pr o vi d e d. S u bj e ct 
di s p o sitio n will  be s u m m ari z e d b y  tr e at me nt.

A listi n g of s u bj e cts w h o dis c o nt i n u e fr om t he st u d y f or a n y r e as o n f or t he r a n d o mi z e d 

p o p ul at i on will b e pr o vi d e d, a n d t h e e xt e nt of t h eir p arti ci p at i on i n t h e st u d y will b e r e p ort e d.
T h e r e as o n f or t h eir dis c o nti n u ati o n fr o m st u d y will b e r e p ort e d. T h e listi n g will als o i n cl u d e 
a g e, s e x, a n d r a c e.

6. 5. 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 list e d a n d s u m m ari z e d b y  tr e at me nt a n d W orl d H e al t h 
Or g a ni z at i on Dr u g Di ct i on ar y  M e di c at i on Cl ass a n d Pr ef err e d T er m f or t h e s af et y p o p ulat i on.

6. 6. Tr e at m e nt E x p o s u r e a n d C o m pli a n c e

6. 6. 1. Tr e at m e nt E x p o s u r e
T h e d ur ati o n of  e x p os ur e t o st u d y m e di c at i on (tir z e p atid e or pl a c e b o) is d efi n e d as:

D at e of l ast d os e of st u d y tr e at m e nt - d at e of first d os e of st u d y tr e at m e nt + 7 d a ys

T h e d ur ati o n of  e x p os ur e t o st u d y m e di c at i on will b e list e d a n d s u m m ari z e d b y tr e at me nt usi n g 
t he s af et y p o p ul at i on.

6. 6. 2. Tr e at m e nt C o m pli a n c e
Tr e at m e nt c o m pli a n c e will b e ass ess e d usi n g t h e s af et y p o p ul at i on. Tr e at m e nt c o m pli a n c e f or 

e a c h p ati e nt will b e list e d, i n cl u di n g t h e p er c e nt c o m pli a n c e f or 1 8- w e e k tr e at m e nt p eri o d t a ki n g 

i nto a c c o u nt e arl y t er mi n at i on . P er c e nt c o m pli a n c e a n d tr e at m e nt  c o mpli a n c e will b e 
s u m m ari z e d b y tr e at me nt.

T h e p er c e nt c o m pli a n c e will b e c al c ul at e d as:

( � � � � � � � � � �� � � �� � � � � � �� �� � � � � � � [� � � � � �� � � � � � � � � � �� � � � � � � � � � � �� �� � � � � � � ]
÷ � � � �� � � � � � � � � � �� � � �� � � � � � � � � � � � � � � � � � �� �� � � � � � � ) × 1 0 0

P ati e nt s will  be c o n si d er e d tr e at m e nt c o m pli a nt if t a ki n g ≥ 7 5 % of t h eir s c h e d ul e d d os es f or 1 8 -
w e e k tr e at m e nt p eri o d t a ki n g i nt o a c c o u nt e arl y t er mi n at i on (s p e c ifi c all y e x cl u di n g t h e p eri o d 
af t er e arl y t er mi n ati on).

W h e n ass essi n g tr e at m e nt c o m pli a n c e, t h e miss e d d os es a n d i nt err u pt e d d os es will b e t a k e n i nt o 
c o nsi d er ati o n as d es cri b e d i n pr ot o c ol ( S e cti o n 7. 2. 1 S el e ct i on a n d Ti mi n g o f D os es a n d S e cti o n 
8. 1. 2 T e m p or ar y  I nt err u ptio n of  I n v esti g ati on al Pr o d u ct ).
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6. 7. I m p o rt a nt P r ot o c ol D e vi ati o n s
I mp ort a nt pr ot o c ol d e vi at i ons (I P Ds) ar e d efi n e d as d e vi at i ons fr om t he st u d y  pr ot o c ol t h at ma y  

sig nifi c a nt l y c o m pr o mis e t h e d at a i nt e grit y a n d/ or p ati e nts’ s af et y. T h e d et ails of  id e nt ifi c ati on 
of  I P Ds ar e pr o vid e d i n a s e p ar at e d o c u m e nt (i e, t h e tri al iss u e m a n a g e m e nt pl a n). A listi n g/t a bl e 
of  I P Ds will b e pr o vi d e d b y t he st u d y ma n a g er aft er d at a b as e l o c k .

6. 8. P h a r m a c o ki n eti c A n al y s e s

6. 8. 1. P h a r m a c o ki n eti c P a r a m et er E sti m ati o n
S p ars e p h ar m a c o ki n et i c (P K ) s a m pl es will b e c o ll e ct e d a cr oss t h e 1 8-w e e k ( ± 1 w e e k) tr e at m e nt 

d ur ati o n. Ti r z e p ati d e c o n c e ntr ati o ns will b e d et er mi n e d t o s u p p ort a n u n d erst a n di n g of 
tir z e p ati d e e x p os ur e o v er t h e tr e at m e nt d ur ati o n t o c o m p ar e wit h e x p e ct e d tir z e p atid e P K b as e d 
o n hist ori c al u n d erst a n di n g.

6. 8. 2. P h a r m a c o ki n eti c St ati sti c al I nf e r e n c e
T h e P K s a m pl e s will b e c oll e ct e d pr e d os e o n b as eli n e ( D a y  1), D a y 2 9, D a y 5 7, D a y 1 2 0, a n d at 

f oll ow- u p visit. S u m m ar y t a bl e of  P K c o n c e ntr ati o n o v er ti m e will b e pr o vi d e d . N o P K 
p ar a m et er s will  be d eri v e d ; t hus n o st atist i c al a n al ys es of P K p ar a m et ers ar e pl a n n e d.

6. 9. P h a r m a c o d y n a mi c A n al y s e s

6. 9. 1. P h a r m a c o d y n a mi c P ar a m et er E sti m ati o n
I n t his st u d y, ph ar m a c o d y n a mi c p ar a m et ers will b e us e d t o ass ess t h e m e c h a nis ms o f a cti o n of  

st u d y tr e at me nts o n sl e e p m et a b o li c r at e, e n er g y e x p e n dit ur e, s u bstr at e o xi d at i on r at es , a p p etit e 
vis u al a n al o g s c al e ( V A S ) s c or es, f o o d i nt a k e, li pi d m et a b olis m, i ns uli n s e nsiti vity,  gl u c o s e

c o ntr ol , f oo d -i nta k e r el at e d q u esti o n n air es F CI a n d F P Q , a n d b o d y  c o mp o si tio n . T h e pl a n n e d 
ass ess m e nts will b e p erf or m e d at b as eli n e (le a d i n) a n d p ost b as eli n e visits (in cl u di n g at t h e e n d 
of  t h e tr e at me nt p eri o d at W e e k 1 8 ) (s e e T a bl e G P G U. 6. 2 f or d et ails).
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T a bl e G P G U. 6. 2. A S u m m ar y of P h ar m a c o d y n a mi c A s s e s s m e nt -R el at e d St u d y 
Pr o c e d ur e s

D a y - 4 ( L e a d i n)

D a y 1 2 2 ( W e e k 1 8)

D a y - 3 ( L e a d i n)

D a y 1 2 3 ( W e e k 1 8)

D a y - 3 t o - 1 ( L e a d i n)

D a y 1 2 3 t o 1 2 5 ( W e e k 1 8)

 D uri n g s M M T T (e arl y m or ni n g)

o A p p etit e V A S

o Bl o o d s a m pl es

 A d li bit u m f o o d i nt a k e t est 

(l u n c h a n d di n n er)

 F CI a n d F P Q q u esti o n n air es

 R etr os p e cti v e V A S

 D X A s c a n ( bo d y c o m p ositi o n )

 R es pir at or y  c h a mb er

( a p pr o xi m at el y 2 × 2 3 h o urs, 

8: 0 0 a m – 7: 0 0 a m )

A b br e vi ati o ns: D X A = d u al e n er g y X -r a y a bs or pti o m etr y; F CI = f o o d cr a vi n g i n v e nt or y; F C Q = f o o d pr ef er e n c e 

q u esti o n n air e; s M M T T = st a n d ar di z e d mi x e d -m e al t ol er a n c e t est; V A S = vis u al a n al o g s c al e.

* T h e D X A s c a ns m a y b e s c h e d ul e d at b as eli n e (l e a d -i n) a n y  ti m e of D a y -5 t o D a y  -1 a n d at W e e k 1 8 a n y ti m e of 

D a y  1 2 3 t o D a y 1 2 5. R etr os p e cti v e V A S is a d diti o n all y a d mi nist er e d w e e kl y fr o m W e e k 1 t hr o u g h W e e k 1 5 . 

F CI a n d F P Q q u esti o n n air es ar e a d diti o n all y a d mi nist er e d o n D a y  5 0 ( W e e k 8). A di p os e tiss u e bi o ps y 

( a b d o mi n al) s a m pl es ar e c oll e ct e d o n D a y - 1 (l e a d i n) a n d D a y 1 2 5 ( W e e k 1 8). H b A 1 c is c oll e ct e d o n s cr e e ni n g, 

D a y  - 4 (l e a d i n), D a y 5 7 ( W e e k 9), D a y 1 2 2 ( W e e k 1 8), a n d s af et y f oll o w - u p vis it. B o d y w ei g ht is m e as ur e d o n 

s cr e e ni n g, D a y - 1 (l e a d i n), a n d w e e kl y fr o m W e e k 2 t o W e e k 1 7, a n d D a y  1 2 0, D a y  1 2 3, D a y 1 2 4, D a y 1 2 5.

P h a r m a c o d y n a mi c m e a s u r e m e nt s c oll e cti o n

R es pi r at o r y C h a m b e r (D a y - 3 t o - 1 [le a d i n] ; D a y 1 2 3 t o 1 2 5 [ W e e k 1 8])

S u bj e cts will e nt er t h e r es pir at or y  c h a m b er ( w h ol e r o o m c al ori m etr y) at a p pr o xi m at el y  8: 0 0 a m 
o n D a y  - 3, - 2 a n d D a y 1 2 3, 1 2 4 , a n d b e r e m o v e d at t h e e n d of e a c h 2 3- h o ur m e as ur e m e nt p eri o d. 
T ot al  c ar b o n di o xi d e pr o d u cti o n ( V C O2 ) a n d t ot al o x yg e n c o ns u m pt i on ( V O 2 ) will b e s a m pl e d 

a n d m e as ur e d at 1 -mi n ut e i nt er v als o v er 2 3 h o urs i n a r es pir at or y c h a m b er ( w h ol e -r o o m 
c al ori m et er). T hi s will b e us e d t o c al c ul at e e n er g y e x p e n dit ur e ( E E), r e s pir at or y q u otie nt ( R Q), 
a n d s u bstr at e o xi d at i on r at es. A cti vit y c o u nts will b e r e c or d e d usi n g a m oti o n d et e ct or f or t h e 
e nt ire 2 3 -h o ur m e a s ur e m e nt p eri o d a n d will b e us e d t o d et er mi n e a cti vit y dri v e n eff e cts o n E E 
a n d R Q.

N ot e: 2 4- hr e n er g y  e x p e n dit ur e ( k c al/ d a y), pr ot ei n o xi d ati o n ( g/ d a y), fat o xi d at i on ( g/ d a y), a n d 
c ar b o h y dr at e o xi d at i on ( g/ d a y) ar e c al c ul at e d b as e d o n 2 3 -h o ur m e as ur e m e nt p eri o d a n d 
e xtr a p ol at e d t o 2 4 h o urs. E n er g y  e x p e n dit ur e a n d R Q will als o b e c al c ul at e d f or e v e nt ( e g sl e e p , 
r e st) p eri o d , a n d e n er g y e x p e n dit ur e will b e e xtr a p ol at e d t o 2 4 h o urs . T h e c h a m b er 
m e a s ur e m e nts of  D a y -3, D a y  -2, D a y  1 2 3, D a y 1 2 4 will b e pr o vi d e d i n d at as ets t o 
st atist i ci a ns/ pr o gr a m m ers.

T h e st u d y sit e u s es t he f or m ul a s b el o w d uri n g t h e c al c ul at i on:

 E n er g y  e x p e n dit ur e
o E E [ k c al/ mi n] = 3. 9 4 1 × V O 2 [ L/ mi n] + 1. 1 0 6 × V C O 2 [ L/ mi n] – 2. 1 7 * uri n ar y 

nit r o g e n [ g/ mi n] ( W eir 1 9 4 9)

o Sl e e p m et a b o li c r at e [ k c al/ 2 4 hr] = E E d uri n g sl e e p e xtr a p ol at e d t o 2 4 h o urs
 R es pir at or y  q u otie nt

o 2 4- h o ur R Q = t ot al V C O 2 [ L/ 2 4 hr] / t ot al V O2 [ L/ 2 4 hr]

o Sl e e p R Q = V C O 2 d uri n g sl e e p / V O 2 d uri n g sl e e p



I 8 F-M C -G P G U St ati sti c al A n al y si s Pl a n V er si o n 1 P a g e 1 7

L Y 3 2 9 8 1 7 6

 S u bstr at e O xi d at i on ( Fr a y n 1 9 8 3; J é q ui er et al . 1 9 8 7)
o 2 4- hr p r ot ei n o xi d ati on [ g/ 2 4 hr] = 6. 2 5 × uri n ar y  nitr o g e n [ g/ 2 4 hr]
o 2 4- hr f at o xi d at i on [ g/ 2 4 hr] = 1. 6 8 9 × t ot al V O 2 [ L/ 2 4 hr] – 1. 6 8 9 × t ot al V C O 2

[ L/ 2 4 hr] – 0. 3 2 4 × pr ot ei n o xi d at i on [ g/ 2 4 hr]
o 2 4- hr c ar b o h y dr at e O xi d at i on [ g/ 2 4 hr] = 4. 1 1 3 × t ot al V C O 2 [ L/ 2 4 hr] – 2. 9 0 7 × 

t ot al V O2 [ L/ 2 4 hr] – 0. 3 7 5 × pr ot ei n o xi d at i on [ g/ 2 4 hr]

B o d y C o m p ositi o n (D X A S c a n ; l ea d i n [ a n y ti m e of D a y -5 t o D a y  -1] a n d W e e k 1 8 [ a n y ti m e 
of  D a y 1 2 3 t o D a y 1 2 5])

T h e d u al e n er g y  X-r a y a bs or ptio m etr y  ( D X A) s c a ns ( G E i D X A ™ w h ol e-b o d y  s c a n n er) will b e 

c o n d u ct e d at b as eli n e (l e a d-i n, a n y t i m e of D a y -5 t o D a y  - 1) a n d W e e k 1 8 ( a n y ti m e o f D a y  1 2 3 
t o D a y 1 2 5) t o d et er mi n e b o d y c o mp o si tio n. T h e D X A s c a n will b e p erf or m e d i n d u pli c at e at 

e a c h s c h e d ul e d ti m e p o i nt. T h e D X A m e as ur e m e nts fr o m t h e 2 t ests o n t h e s a m e d a y  will  be
c oll e ct e d b y t he st u d y  sit e a n d pr o vi d e d i n d at as ets t o st atisti ci a ns/ pr o gr a m m ers.

D u ri n g s M M T T ( D a y - 4 [l e a d i n], D a y 1 2 2 [W e e k 1 8] ; e arl y m or ni n g)

T h e k e y  o bj e cti v es of t h e s M M T T ar e t o ass ess α a n d β c ell  fu n ct i on a n d i n dir e ctl y ass ess i ns uli n 
s e nsit i vity u n d er p h ysi ol o gi c al  c o n ditio n s. T h e s M M T T will b e i nit i at e d b et w e e n 7: 0 0 t o 7: 3 0 
a m  wit h t h e s u bj e ct i n a s e at e d p ositi on. T h e st art of t h e m e al w ill b e d efi n e d as ti m e p oi nt 0 
( z er o). S u bj e cts will c o ns u m e a Hi g h Pr ot ei n B o ost ® o v er a 5 -mi n ut e p eri o d m a xi m u m. 
M e as ur e m e nts ar e c oll e ct e d o v er t h e n e xt 4 h o urs.

A p p etit e V A S d u ri n g s M M T T

 A p p et ite V A S ( at 5 ti m e p oi nts): - 1 0, 6 0, 1 2 0, 1 8 0, 2 4 0 mi n ut es

B l o o d s a m pli n g d u ri n g s M M T T

 G l u c os e ( s er u m):

o at 1 1 ti m e p oi nts: -1 0, - 1, 1 5, 3 0, 6 0, 9 0, 1 2 0, 1 5 0, 1 8 0, 2 1 0, 2 4 0 mi n ut es
 I ns uli n ( s er u m):

o at 9 ti m e p oi nts: -1 0, -1, 1 5, 3 0, 6 0, 9 0, 1 2 0, 1 8 0, 2 4 0 mi n ut es
 3- h y dr o x y b ut yr at e (ie b et a -h y dr o x y b ut yr at e) , a c yl c ar nit i n es, fr e e f att y a ci d (F F A ), a n d 

gl y c er ol :
o at 6 ti m e p oi nts : - 1 0, 6 0, 9 0, 1 2 0, 1 8 0, 2 4 0 mi n ut es

 Li pi d p a n el:
o i n cl u di n g trigl y c eri d es, t ot al c h ol est er ol, l o w -d e nsit y  li p o pr ot ei n c h ol est er ol 

( L D L-C), v er y  lo w -d e nsit y li p o pr ot ei n c h ol est er ol ( V L D L-C ), hig h -d e n si t y 
li p o pr ot ei n c h ol est er ol ( H D L-C), a p oli p o pr ot ei n B -4 8 ( A p o B -4 8), a p oli p o pr ot ei n 

B- 1 0 0 ( A p o B -1 0 0), a p oli p o pr ot ei n C -III ( A p o C-III), a n d li p o pr ot ei n li p as e ( L P L):
 at 6 ti m e p oi nts: - 1 0, 6 0, 9 0, 1 2 0, 1 8 0, 2 4 0 mi n ut es

 L e pti n, a di p o n e cti n, i ns uli n-li k e gr o wt h f a ct or bi n di n g pr ot ei n (I G F B P) 1 a n d 2 a n d 
I G F B P 2 s a m pl e:

o at -1 0 mi n ut e
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A d L i bit u m F o o d I nt a k e T est ( D a y - 4 [l e a d i n], D a y 1 2 2 [ W e e k 1 8]; l un c h a n d di n n er )

F o o d i nt a k e will b e q u a nt ifi e d t hr o u g h a d li bit u m f o o d-i nta k e t est s at l u n c h a n d di n n er at:

 D a y  -4 (l e a d i n), D a y  1 2 2 (W e e k 1 8 )

Ot h e r P D M e as u r e m e nts

F o o d C r a vi n g I n v e nt o r y ( F CI)

 D a y  -3 (l e a d i n), D a y 5 0 (W e e k 8), a n d D a y  1 2 3 (W e e k 1 8)

F o o d P r ef e r e n c e Q u esti o n n ai r e ( F P Q)

 D a y  -3 (l e a d i n), D a y 5 0 (W e e k 8), a n d D a y  1 2 3 (W e e k 1 8)

R et r os p e cti v e V A S

 A d mi nist er e d 1 6 ti m es: D a y -3 ( l ea d i n), w e e kl y fr o m We e k 1 t hr o u g h W e e k 1 5 ( D a y  1, 
D a y  8, D a y 1 5, D a y 2 2, D a y 2 9, D a y 3 6, D a y 4 3, D a y 5 0, D a y 5 7, D a y 6 4, D a y 7 1, D a y 
7 8, D a y  8 5, D a y 9 2, D a y 9 9), a n d W e e k 1 8 ( D a y 1 2 3).

Li pi d p a n el (In cl u di n g trigl y c eri d e s, t ot al  c h ol e st er ol, L D L-C, V L D L -C, H D L -C, A p o B -4 8, 
A p o B -1 0 0, A p o C -III, a n d L P L)

3- h y d r o x y b ut y r at e (i e b et a -h y d r o x y b ut y r at e), a c yl c a r niti n es, F F A, a n d gl y c e r ol

L e pti n, a di p o n e cti n, I G F B P 1 a n d I G F B P 2

 D a y  -4 ( l e a d i n, 1 0 mi n ut es pri or t o s M M T T [f ast i n g]), D a y  2 9 ( W e e k 5; f ast i n g), D a y  5 7 
( W e e k 9; f asti n g), D a y 1 2 2 ( W e e k 1 8; 1 0 mi n ut es pri or t o s M M T T [f asti n g])

H b A 1 c

 S cr e e ni n g, D a y  - 4 (l e a d i n), D a y  5 7 (W e e k 9 ), a n d D a y 1 2 2 (W e e k 1 8) , s af ety f oll ow - u p 
visit

A U C C al c ul ati o n

All ar e a u n d er t h e c o n c e ntr ati o n v ers us t i m e c ur v e ( A U C) m e as ur es will b e c al c ul at e d usi n g t h e 

tr a p e z oid al r ul e. F or e x a m pl e, if { x k } i s a p artitio n of  t h e d e sir e d ti m e i nt er v al [ a, b], w h er e 
m e as ur e m e nts at e a c h x k is d e n ot e d as y k a n d � = � � < � � < ⋯ < � � � � < � � = � .

 T ot al  A U C (tr a p e z oid al  r ul e) is d efi n e d as

� � � [ �, � ] = �
( � � + � � � � ) ( � � − � � � � )

2

�

� � �

 I n cr e m e nt al A U C m e as ur es us e t h e ti m e z er o v al u e r el ati v e t o t h e A U C m e as ur e d u nl ess 
ot h er wi s e s p e cifi e d, i e

� � � � � � � � � �� � � � [ �, �] = � � � [�, � ] − � � × ( � − � )
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N ot e :

1. If a n y l a b m e as ur e m e nts a b o v e ar e
a. b el o w t h e q u a nt ifi c ati on li mit ( e g < Q L), ½ × Q L will b e us e d i nst e a d f or 

c al c ul at i on;
b. a b o v e t h e q u a ntifi c at i on li mit ( e g > Q L), 1. 1 × Q L will b e us e d i nst e a d f or 

c al c ul at i on,

if d e e m e d a p pr o pri at e aft er r e vi e w of d at a.

2. U nl ess ot h er wis e s p e cifi e d, i n c as e of n o pl a n n e d c oll e ct i on at 0 mi n ut e (f asti n g) f or 
b l oo d s a m pl es:

 F or pr e -s M M T T s er u m gl u c os e a n d s er u m i ns uli n, t h e a v er a g e o f n o n -missi n g
m e as ur e m e nt s at -1, -1 0 mi n ut es will b e us e d as t h e v al u e f or 0 mi n ut e t o c al c ul at e 

A U C.
 F or pr e -s M M T T 3- h y dr o x y b ut yr at e, a c yl c ar nit i n es, F F A, a n d gl y c er ol, li pi d p a n el , t h e 

m e as ur e m e nt at -1 0 mi n ut e will b e us e d as t h e v al u e f or 0 mi n ut e t o c al c ul at e A U C.
3. F or � � � [�, �] , if m e as ur e m e nt of a n y t i m e p oi nts b et w e e n ti m e a a n d b (i e � < � < � ) is 

missi n g, t h e n t his t i m e p oi nt will n ot b e us e d i n t h e c al c ul ati on. A U C will b e c al c ul at e d 

b as e d o n n o n -missi n g m e as ur e m e nt a n d ti m e p o i nts. If m e as ur e m e nts at ti m e a a n d b ar e 
missi n g, t h e n A U C will b e missi n g.

6. 9. 2. P h a r m a c o d y n a mi c St ati sti c al I nf e r e n c e
U nl ess s p e cifi e d ot h er wis e, P D p ar a m et ers at b as eli n e a n d p o st b as eli n e s, a s w ell a s c h a n g e fr o m 

b as eli n e v al u es, will b e s u m m ari z e d b y tr e at m e nt , a n d th e c h a n g e fr o m b as eli n e t o W e e k 1 8 will 
b e a n al y z e d.

6. 9. 2. 1. Pri m ar y P h ar m a c o d y n a mi c A n al y s e s

Sl e e p M et a b oli c R at e

T h e pri m ar y  e n d p oi nt i n t h e st u d y is t h e c h a n g e fr o m b as eli n e ( D a y - 3 t o -1) t o W e e k 1 8 (D a y 
1 2 3 t o 1 2 5) i n sl e e p m et a b o lic r at e (S M R ; e n er g y e x p e n dit ur e d uri n g sl e e p p eri o d ) f or 

c o m p aris o n of t irz e p at i d e 1 5 m g v ers us pl a c e b o , w hi c h is m e as ur e d i n t h e r es pir at or y  c h a m b er 
( w h ol e-r o o m c alori m etr y ).

T h e pri m ar y  e n d p oi nt will b e a n al y z e d usi n g a n al ysis of c o v ari a n c e ( A N C O V A) t o c o m p ar e t h e 
eff e ct of tir z e p at i d e v ers us pl a c e b o at W e e k 1 8 o n S M R ( k c al/d a y ):

 In d e p e n d e nt v ari a bl es : tre at m e nt as a f a ct or , b as eli n e S M R ( k c al/d a y ), c h a n g e fr o m 
b as eli n e t o W e e k 1 8 i n f at fr e e ma s s , a n d c h a n g e fr o m  b as eli n e i n f at m ass as c o v ari at e s.

 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8 i n S M R .
 W h er e F at M ass = D X A R e gi o n F at ( %)/ 1 0 0 * D X A W ei g ht 
 W h er e F at Fr e e M ass = D X A W ei g ht – F at M ass. 

B as eli n e S M R will  be a n al y z e d wi t h a n al ysis of v aria n c e ( A N O V A) wi t h i n d e p e n d e nt v ari a bl e ,
tr e at me nt as a f a ct or . 
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N ot e: E n er g y e x p e n dit ur e is c al c ul at e d f or sl e e p p eri o d a n d e xtr a p ol at e d t o 2 4 h o urs. T h e 
c al c ul at e d sl e e p m et a b o li c r at e (sl e e p E E i n E v e nt D at a) will b e pr o vi d e d i n d at as ets t o 
st atist i ci a ns/ pr o gr a m m ers. T h e a v er a g e v al u e of n o n missi n g m e as ur e m e nts at D a ys -3, D a y  - 2 
(t w o 2 3-hr s essi o ns) will b e us e d as v al u e f or b as eli n e, a n d t h e a v er a g e v al u e o f n o n missi n g 
m e as ur e m e nts at D a ys 1 2 3, D a y  1 2 4 will b e us e d as v al u e f or W e e k 1 8.

I nf er e nti al st atist i cs i n cl u d e le ast s q u ar es ( L S) m e a ns a n d st a n d ar d err or of S M R f or tir z e p at i d e 
v ers us pl a c e b o, t h e esti m at e d tr e at me nt diff er e n c e (ti r z e p atid e - pl a c e b o), a n d c orr es p o n di n g 2 -
sid e d 9 5 % CI, a n d ass o ci at e d p -v al u e.

S e nsit i vity a n al ysis o n pri m ar y  e n d p oi nt will b e c o n d u ct e d i n a si mil ar m a n n er o n t he b o d y  

w ei g ht t ar g et p o p ul at i on (i e s u bj e cts w h o r e a c h t h e b o d y  w ei g ht t ar g et r a n g e of -1 0 % ± 2 % [- 8 %
t o -1 2 %, i n cl usi v e ] at W e e k 1 8 fr o m b as eli n e a n d h a v e e v al u a bl e P D d at a).

A d dit i on al a n al ys es will b e c o n d u ct e d wit h A N C O V A wi t h

 In d e p e n d e nt v ari a bl es: t r e at m e nt as a f a ct or, b as eli n e S M R ( k c al/ d a y), c h a n g e fr o m 

b as eli n e t o W e e k 1 8 i n D X A w ei g ht as c o v a riat e s
 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e t o W e e k 1 8 i n S M R

A d dit i on al a n al ys es m a y b e c o n d u ct e d as f o ll ows:

 St e p 1: c o n d u ct A N C O V A m o d el  wit h
o I n d e p e n d e nt v ari a bl es: b as eli n e f at fr e e m ass, b as eli n e f at m ass, a g e, s e x
o R es p o ns e v ari a bl e: b as eli n e S M R

o W h er e F at M ass = D X A R e gi o n F at ( %)/ 1 0 0 * D X A W ei g ht
o W h er e F at Fr e e M ass = D X A W ei g ht – F at M ass. 

 St e p 2: wit h est i m at e d m o d el  fr o m St e p 1 t o pr e di ct S M R at W e e k 1 8 usi n g
o W e e k 1 8 f at fr e e m ass, W e e k 1 8 f at m ass , a g e, s e x

 St e p 3: c al c ul at e:
� � � �� � � � � � � � � �� � � �� � � � � � � � � � 1 8 ( � � � � � ��� � � � � � � � �� � � )
= � � � � � � � � � � � � � � � � � 1 8 – � � � � � � �� � � � � � � � � � � 1 8 � � � � � � � � 2

 St e p 4: c o n d u ct A N O V A o n m et a b o li c a d a ptati o n at W e e k 1 8 fr o m St e p 3 t o c o m p ar e 
tir z e p ati d e t o pl a c e b o 

6. 9. 2. 2. S e c o n d ar y P h ar m a c o d y n a mi c A n al y s e s

T h e f o ll owi n g m e as ur e m e nts ar e s e c o n d ar y e n d p oi nts i n t h e st u d y t o c o mp ar e t h e eff e ct of 
tir z e p ati d e 1 5 m g v ers us pl a c e b o aft er 1 8 w e e ks ( ± 1 w e e k) of  tr e at me nt.

A p p etit e a n d F o o d I nt a k e

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n a p p eti t e a n d 
f oo d i nt a k e:

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n a p p eti t e V A S ass ess e d d uri n g s M M T T f or

o 4 i n di vi d u al r ati n gs: h u n g er , f ull n ess, s atiet y , pr os p e cti v e f o o d c o ns u m pt i on

o 4 i n di vi d u al r ati n gs : d esi r e for 4 s p e cifi c f o o ds (s w e et, s alty,  s a v or y, a n d f att y )
o o v er all a p p etit e s c or e
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 all at 5 ti m e p oi nt s d uri n g s M M T T r es p e cti v el y: - 1 0 (f asti n g), 6 0, 1 2 0, 
1 8 0, 2 4 0 mi n ut es

N ot e: T h e ai m of t h e a p p et ite V A S i s t o d et er mi n e t h e eff e cts of st u d y tr e at me nts o n a p p etit e 
s e ns at i ons a n d d esir e f or s p e cifi c f o o ds.

T h e V A S s c al es will b e a n al y z e d as c o nt i n u o us v ari a bl es o n t h e 0 t o 1 0 0 s c al e f or i n di vi d u al 
c o m p o n e nt s :

 F or t h e a b o v e first 4 i n di vi d u al r at i n gs, 0 = N ot at all, 1 0 0 = E xtr e m el y

 F or t h e l ast 4 i n di vi d u al r at i n gs o n d esi r e for s p e cifi c f o o ds, 0 = Y es, v er y mu c h, 1 0 0 =
N o, n ot at all

All 8 i n di vi d u al  V A S s c or es (f or e a c h c om p o n e nt ) will b e d o c u m e nt e d i n el e ctr o ni c C as e R e p o rt 
F or m  ( e C R F). O v er all a p p etit e s c or e is c al c ul at e d as t h e a v er a g e of t h e 4 i n di vi d u al s c or es ( Fli nt 
et al . 2 0 0 0; Fli nt et al. 2 0 1 3; v a n C a n et al. 2 0 1 4) as f oll o w s:

o v er all a p p etit e s c or e = ( s atiet y + f ull n ess + [ 1 0 0 - pr os p e cti v e f o o d c o ns u m pti o n ] + 
[ 1 0 0 - h u n g er ]) / 4

T h e hi g h er o v er all a p p et ite s c or e i n di c at es l ess a p p etit e , a n d t h e l o w er s c or e in di c at e s m or e 
a p p eti t e. 

T h e a b o v e a p p eti t e V A S s c or es p ar a m et ers ( o v er all a n d 8 i n di vi d u al s c or es) will b e a n al y z e d 

usi n g A N C O V A t o c o m p ar e t h e eff e ct of ti r z e p ati d e v ers us pl a c e b o at e a c h of 5 ti m e p o i nts 
d uri n g s M M T T, r es p e cti v el y.

 In d e p e n d e nt v ari a bl es : tr e at me nt as a f a ct or , b as eli n e as a c o v ari at e
 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8.

Ti m e pr ofil e p l ot s of a p p et ite V A S p ar a m et ers ( me a n ± st a n d ar d d e vi at i on) d uri n g s M M T T ( o v er 
5 ti m e p o i nts) will b e pr o vi d e d b y tr e at m e nt f or b as eli n e a n d W e e k 1 8.

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f oo d i nt a k e ass ess e d b y a d li bit u m m e al t est at

o l u n c h

o di n n er 
o lu n c h a n d di n n er c o m bi n e d

E a c h f or t h e f oll owi n g 1 1 f oo d i nt a k e v ari a bl es :

 t ot al fo o d i nt a k e
o g (t h e a m o u nt of gr a m s of fo o d c o ns u m e d)
o k c al  ( e n er g y int a k e)

 c ar b o h y dr at e
o g
o k c al
o p er c e nt of e n er g y  ( c ar b o h y dr at e [ k c al]/ e n er g y int a k e [ k c al ])

 pr ot ei n
o g
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o k c al
o p er c e nt of e n er g y  ( pr ot ein [ k c al]/ e n er g y  int a k e [ k c al ])

 f at (s at ur at e d a n d u ns at ur at e d)
o g
o k c al
o p er c e nt of e n er g y  (f at [ k c al]/ e n er g y int a k e [ k c al ])

N ot e : F o o d int a k e will b e q u a nt ifi e d s e p ar at el y f or l u n c h, di n n er, a n d c o m bi n e d f or l u n c h a n d 

di n n er. T h e a m o u nt of gr a ms of f at, c ar b o h y dr at es a n d pr ot ei n c o ns u m e d d uri n g l u n c h a n d 
d uri n g di n n er will b e d o c u m e nt e d i n e C R F. T h er e ar e 4 k c al i n a gr a m o f c ar b o h y dr at e or 
pr ot ei n, a n d 9 k c al i n a gr a m of f at will b e us e d t o c al c ul at e e n er g y i nt a k e r el at e d v ari a bl es.

T h e a b o v e f oo d i nt a k e p ar a m et ers ( at lu n c h, at di n n er, a n d at l un c h a n d di n n er c o m bi n e d ) will b e 
a n al y z e d usi n g A N C O V A t o c o m p ar e t h e eff e ct of tir z e p at i d e v ers us pl a c e b o :

 In d e p e n d e nt v ari a bl es : tre at m e nt as a f a ct or , b as eli n e as a c o v ari at e
 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8

E n e r g y E x p e n dit u r e ( E E)

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n p ar a m et ers of 
E E :

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 2 4- h o ur E E

T h e b as eli n e 2 4- hr E E will b e a n al y z e d wi t h A N O V A wi t h in d e p e n d e nt v ari a bl e , tr e at me nt a s a 
f a ct or.

At  W e e k 1 8, th e 2 4- h o ur E E will b e a n al y z e d wit h 2 A N C O V A m o d els (si mil ar t o pri m ar y 
e n d p o i nt S M R)

 M o d el  1:

o In d e p e n d e nt v ari a bl es : tr e at me nt as a f a ct or, b as eli n e 2 4- hr E E ( k c al/ d a y), c h a n g e 
fr om b as eli n e t o W e e k 1 8 i n f at fr e e m ass , a n d c h a n g e fr o m b as eli n e i n f at m ass

as c o v ari at e s .
o R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 2 4 -hr E E .

o W h er e F at M ass = D X A R e gi o n F at ( %)/ 1 0 0 * D X A W ei g ht
o W h er e F at Fr e e M ass = D X A W ei g ht – F at M ass. 

 M o d el  2 ( a d diti on al a n al ys es) :
o In d e p e n d e nt v ari a bl es: tr e at m e nt as a f a ct or, b as eli n e 2 4- hr E E ( k c al/ d a y), c h a n g e 

fr om b as eli n e t o W e e k 1 8 i n D X A w ei g ht as c o v ari at es
o R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e t o W e e k i n 2 4 -hr E E

A d dit i on al a n al ys es m a y b e c o n d u ct e d as f o ll ow:

 St e p 1: c o n d u ct A N C O V A m o d el wit h
o I n d e p e n d e nt v ari a bl es: b as eli n e f at fr e e m ass, b as eli n e f at m ass, a g e, s e x
o R es p o ns e v ari a bl e: b as eli n e 2 4- hr E E

o W h er e F at M ass = D X A R e gi o n F at ( %)/ 1 0 0 * D X A W ei g ht
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o W h er e F at Fr e e M ass = D X A W ei g ht – F at M ass. 
 St e p 2: wi t h esti m at e d m o d el fr om St e p 1 t o pr e di ct 2 4- hr E E at W e e k 1 8 usi n g

o W e e k 1 8 f at fr e e m ass, W e e k 1 8 f at m ass, a g e, s e x
 St e p 3: c al c ul at e:

� � � �� � � � � � � � � �� � � �� 2 4 ℎ � � � � � � � � � 1 8
= 2 4 ℎ � � � � � � � � � � � � � � � � � 1 8 – 2 4 ℎ � � � � � � �� � � � � � � � � � � 1 8 � � � � � � � � 2

 St e p 4: c o n d u ct A N O V A o n r e sid u al 2 4 -hr E E at  W e e k 1 8 fr om St e p 3 t o c o m p ar e 
tir z e p ati d e t o pl a c e b o 

S u bst r at e O xi d ati o n R at e

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n p ar a m et ers of 
s u bstr at e o xi d at i on r at es :

R es p i rat o r y q u oti e nt

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n 2 4 - h o ur r es pir at or y q u otie nt ( R Q; r atio)

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n sl e e p R Q (r ati o)

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n d ur ati o n of p eri o ds wit h R Q < 0. 8 0 ( mi n ut e)

T h e a b o v e R Q p ar a m et er s will  be a n al y z e d wit h A N C O V A m o d el

 In d e p e n d e nt v ari a bl es: tr e at me nt as a f a ct or, b as eli n e R Q p ar a m et er v al u e as a c o v ari at e
 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e t o W e e k 1 8 i n R Q p ar a m et er

P r ot ei n, f at, c a r b o h y d r at e o xi d ati o n

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n pr ot ei n o xi d ati o n ( g/d a y )

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f at o xi d ati o n ( g/ d a y )

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n c ar b o h y dr at e o xi d at i on ( g/ d a y )

T h e a b o v e o xi d at i on r at es p ar a m et ers will b e a n al y z e d wi t h

 St e p 1: c al c ul at e a dj ust e d o xi d at i on p ar a m et ers
A d j ust e d o xid at i on r at e ( g/ d a y ) = o xid at i on r at e ( g/ d a y ) / 2 4-hr E E ( k c al/ d a y) * 1 0 0 0 

( k c al/ d a y)
 St e p 2: A N C O V A m o d el

o I n d e p e n d e nt v ari a bl es: tr e at m ent  as a f a ct or, b as eli n e a dj ust e d o xi d at i on r at e as a 
c o v ari a t e

o R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e t o W e e k 1 8 i n a dj ust e d o xi d at i on r at e 
p ar a m et er s

N ot e : 2 4- hr e n er g y e x p e n dit ur e, R Q, pr ot ei n o xi d ati o n, f at o xi d at i on, a n d c ar b o h y dr at e o xi d at i on 
ar e c al c ul at e d b as e d o n 2 3 -h o ur m e as ur e m e nt p eri o d a n d e xtr a p ol at e d t o 2 4 h o urs. R Q will als o 
b e c al c ul at e d f or sle e p p eri o d a n d e xtr a p ol at e d t o 2 4 h o urs. T h e c al c ul at e d 2 4 -hr E E, 2 4 hr R Q, 
sl e e p R Q (i n E v e nt D at a), d ur ati o n of p eri o d wit h R Q < 0. 8, a n d 2 4 -hr s u bstr at e o xi d at i on 
( pr ot ei n, f at, c ar b o h ydr at e o xi d at i on) will b e pr o vi d e d i n d at as ets t o st atist i ci a ns/ pr o gr a m m ers.
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T h e a v er a g e v al u e o f n o n missi n g m e as ur e m e nts at D a ys - 3, D a y - 2 (t wo 2 3- hr s essi o ns) will b e 
us e d as v al u e f or b as eli n e, a n d t h e a v er a g e v al u e of n o n missi n g m e as ur e m e nts d uri n g D a ys 1 2 3 , 
D a y  1 2 4 will b e us e d as v al u e f or W e e k 1 8.

B o d y W ei g ht a n d B o d y C o m p ositi o n

S e c o n d ar y  P D me as ur es t o ass ess t h e ef f e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n p ar a m et ers of 
b o d y  w ei g ht, a n d b o d y c o m p osit i on usi n g D X A s c a n :

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n

o b o d y  w ei g ht (s c al e w ei g ht ; k g)

N ot e: B o d y w ei g ht is m e as ur e d t wi c e at e a c h visit, a n d t h e a v er a g e of n o n- missi n g 
m e as ur e m e nts will b e us e d f or a n al ys es.

B o d y  w ei g ht w a s m e as ur e d at b as eli n e D a y  -1 (l e a d i n) a n d m ul tipl e ti m es p ost b as eli n e. Pl ot s of  

m e a n b o d y  w eig ht a n d m e a n c h a n g e fr o m b as eli n e v al u es o v er ti m e will b e pr o vi d e d b y  
tr e at me nt. T h e c h a n g e fr o m b as eli n e t o D a y  8, D a y 1 5, D a y 2 2, D a y 2 9, D a y 3 6, D a y 4 3, D a y 

5 0, D a y  5 7, D a y 6 4, D a y 7 1, D a y 7 8, D a y 8 5, D a y 9 2, D a y 9 9, D a y  1 0 6, D a y 1 1 3, a n d D a y 1 2 0 -
D a y  1 2 5 ( a v er a g e of  no n mi s si n g m e as ur e m e nts at D a ys 1 2 0, 1 2 3, 1 2 4, 1 2 5 us e d) will b e 

a n al y z e d usi n g a mi x e d- m o d el  r e p e at e d m e as ur es ( M M R M) m et h o d wit h r estri ct e d m a xi m u m 
li k eli h o o d ( R E M L) esti m ati on.

 I n d e p e n d e nt v ari a bl es: tr e at m e nt, ti m e, a n d tr e at m e nt -b y- tim e i nter a cti o n as fi x e d eff e cts , 
b as eli n e b o d y  w ei g ht as a c o v ariat e, a n d p ati e nt as a r a n d o m  eff e ct

 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e i n b o d y  w eig ht

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 r el at i ons hi p of wit hi n -s u bj e ct 

err ors. If t his m o d el f ails t o c o n v er g e, t h e f o ll owi n g v ari a n c e 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 u ntil c o n v er g e n c e is a c hi e v e d:

 h et er o g e n e o us T o e plit z
 h et er o g e n e o us first or d er a ut or e gr essi v e

 h et er o g e n e o us c o m p o u n d s y m m etr y
 T o e plit z

 first or d er a ut or e gr essi v e, a n d
 c o m p o u n d s y m m etr y .

T h e first c o v ari a n c e str u ct ur e t h at c o n v er g es will b e us e d.

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n

o b o d y  f at-fr e e m ass ( k g) 
o b o d y  fat m ass ( k g )

o p er c e nt a g e of b o d y f at ma s s (t ot al r e gio n % of  f at)

N ot e: D X A s c a n p ar a m et ers: D X A W ei g ht a n d D X A R e gi o n F at ( %) will b e pr o vi d e d i n 

d at as ets t o st atist i ci a ns. F at m ass a n d f at fr e e m ass will b e c al c ul at e d f or 2 D X A s c a ns o n t h e 
s a m e d a y: 

 F at M ass = D X A R e gi o n F at ( %)/ 1 0 0 * D X A W ei g ht
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 F at Fr e e M ass = D X A W ei g ht – F at M ass

T h e m e a n v al u e of n o n missi n g m e as ur e m e nts fr o m t h e 2 D X A s c a ns o n t h e s a m e d a y  will  be 
c al c ul at e d f or a n al ys es.

T h e a b o v e b o d y  c o m p osit i on p ar a m et er s will  be a n al y z e d usi n g A N C O V A t o c o m p ar e t h e eff e ct 
of  tir z e p ati d e v ers us pl a c e b o :

 In d e p e n d e nt v ari a bl es : tr e at me nt as a f a ct or, b as eli n e b o d y  c o mp o si tio n p ar a m et er as a 
c o v ari at e

 R es p o ns e v ari a bl e : c h a n g e fr om b as eli n e t o W e e k 1 8 i n b o d y  c o mp o si tio n  p ar a met er.

Li pi d M et a b olis m

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n p ar a m et ers of 
li pi d met a b o lis m:

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n li pi d m et a b olis m m e as ur e m e nts d uri n g s M M T T i n :

o trigl y c eri d e s

o c h o l est er ol
o L D L c h o l est er ol

o V L D L c h o l est er ol
o H D L c h o l est er ol

o F F A
o g l y c er ol

o 3- h y dr o x y b ut yr at e (i e b et a -h y dr o x y b ut yr at e )
o a c yl c ar nit i n es

A ll t he a b o v e li pi d m et a b olis m l a b m e as ur e m e nts will b e c al c ul at e d f or ( 1) f asti n g; ( 2) t ot al 
A U C 0- 4 hr ; ( 3) i n cr e m e nt al A U C 0 - 4 hr f or a n al ys es.

N ot e : F or f asti n g m e as ur e m e nts, it is c o ll e ct e d o n D a y  -4 (l e a d i n, 1 0 mi n ut es pri or t o s M M T T) ,

D a y  2 9 ( W e e k 5), D a y 5 7 ( W e e k 9), D a y 1 2 2 ( W e e k 1 8; 1 0 mi n ut es pri or t o s M M T T). F or A U C 
p ar a m et er s, i t is d eri v e d f or b as eli n e a n d W e e k 1 8 d uri n g s M M T T.

N ot e: S e e S e cti o n 6. 9. 1 f or A U C c al c ul ati on d et ails. All t hes e f asti n g l a b m e as ur e m e nts a n d 
A U Cs will b e r e p ort e d i n b ot h I nt er n ati o n al S yst e m o f U ni t s (SI U ni t s) a n d c o n v e nt i on al u nits.

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n l ab m e as ur e m e nts d uri n g s M M T T of :

o A p o B - 4 8

o A p o B - 1 0 0

o A p o C -III

o L P L

All t h e a b o v e li pi d m et a b o lis m l a b m e as ur e m e nts will b e c al c ul at e d f or ( 1) f asti n g; ( 2) t ot al 
A U C 0- 4 hr ; ( 3) i n cr e m e nt al A U C 0 - 4 hr f or a n al ys es.
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N ot e : F or f asti n g m e as ur e m e nts, it is c oll e ct e d D a y -4 (l e a d i n, 1 0 mi n ut es pri or t o s M M T T) , 

D a y  2 9 ( W e e k 5), D a y 5 7 ( W e e k 9), D a y  1 2 2 ( W e e k 1 8; 1 0 mi n ut es pri or t o s M M T T). F or A U C 
p ar a m et er s, i t is d eri v e d f or b as eli n e a n d W e e k 1 8 d uri n g s M M T T.

N ot e: S e e S e cti o n 6. 9. 1 f or A U C c al c ul ati on d et ails. All t h es e f asti n g l a b m e as ur e m e nts a n d 
A U Cs will b e r e p ort e d i n b ot h SI U nits a n d c o n v e nt i on al u nit s.

T h e a b o v e a v ail a bl e l a b or at or y  f asti n g p ar a m et ers will b e a n al y z e d i n a m a n n er si mil ar t o t h e 

s e c o n d ar y P D a n al y si s o n b o d y w eig ht usi n g M M R M t o c o m p ar e t h e eff e ct of tir z e p at i d e v ers us 
pl a c e b o .

 I n d e p e n d e nt v ari a bl es: tr e at m e nt, ti m e, a n d tr e at m e nt - b y-tim e i nter a cti o n as fi x e d eff e cts, 
b as eli n e as a c o v ari at e, a n d p ati e nt as a r a n d o m eff e ct

 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e

T h e a b o v e a v ail a bl e l a bor at or y A U C p ar a m et ers d uri n g s M M T T will b e a n al y z e d usi n g 
A N C O V A t o c o m p ar e t h e eff e ct of tir z e p at i d e v ers us pl a c e b o :

 In d e p e n d e nt v ari a bl es : tr e at me nt as a f a ct or , b as eli n e as a c o v ari at e
 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8.

Ti m e pr ofil e pl ot s of  t he l a b m e as ur e m e nt s ( me a n ± st a n d ar d d e vi at i on ) d uri n g s M M T T ( o v er 6
ti m e p oi nts) will b e pr o vi d e d b y tr e at m e nt f or b as eli n e a n d W e e k 1 8.

 c h a n g e fr o m b as eli n e t hr o u g h W e e k 1 8 i n f asti n g c o n c e ntr ati o n of :

o l e pti n

o a di p o n e cti n

o I G F B P 1

o I G F B P 2

T h e a b o v e f asti n g l e pti n, a di p o n e cti n, I G F B P 1 a n d 2 will b e a n al y z e d i n a m a n n er si mil ar t o t h e 

s e c o n d ar y P D a n al ysis o n b o d y  w eig ht usi n g M M R M si n c e t he l ab t e st s ar e s c h e d ul e d t o b e 
m e as ur e d at b as eli n e ( D a y  -4) a n d 3 ti m es p ost b as eli n e (D a y  2 9 [ W e e k 5], D a y 5 7 [ W e e k 9 ] a n d 
D a y  1 22 [ W e e k 1 8]).

 I n d e p e n d e nt v ari a bl es: tr e at m e nt, ti m e, a n d tr e at m e nt -b y- tim e i nter a cti o n as fi x e d eff e cts, 

b as eli n e as a c o v ari at e, a n d p a tie nt as a r a n d o m  eff e ct
 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e

N ot e: If a n y l a b m e as ur e m e nts a b o v e ar e ( 1) b el o w t h e q u a nt ifi c ati on li mit ( e g < Q L), ½ × Q L 
will b e us e d i nst e a d f or c al c ul at i on ; ( 2) a b o v e t h e q u a ntifi c ati on li mit ( e g > Q L), 1. 1 × Q L will b e

us e d i nst e a d f or c al c ul at i on, if d e e m e d a p pr o pri at e aft er r e vi e w of d at a. All t h es e l a b f ast i n g 
m e as ur e m e nts will b e r e p ort e d i n b ot h SI U nits a n d c o n v e nt i on al u nits.
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I ns uli n S e nsiti vit y

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n i ns uli n 
s e nsit i vity:

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n i ns uli n s e nsit i vity i n di c es ass ess e d d uri n g s M M T T:

o H O M A 2 -I R (i ns uli n r esist a n c e as m e as ur e d b y t h e H O M A 2 m et h o d usi n g f asti n g 

gl u c os e [ m m ol/ L] a n d f asti n g i ns uli n [ p m ol/ L] f or c al c ul ati o n ) ( Hill et al. 2 0 1 3)

 F ast i n g m e as ur e m e nt of  gl u c os e a n d i ns uli n will b e t h e m e a n of  n o n-missi n g 

m e as ur e m e nts at -1 0 a n d -1 mi n ut es of s M M T T

 S er u m  glu c os e a n d s er u m  ins uli n ar e c o ll e ct e d d uri n g s M M T T a n d us e d f or 

c al c ul at i on of H O M A 2 -I R a n d i n di ce s b el o w.

 If gl u c os e or i ns uli n v al u es ar e o utsi d e of r a n g es of i n p uts i n H O M A 2 -I R 

l oo k u p t a bl e, H O M A 2 -I R will b e missi n g.
M ats u d a I n d e x ( p ost pr a n dial  ins uli n s e nsit i vity fro m  s M M T T) (S c hli c ht kr ull et al. 1 9 6 5; 
M ats u d a a n d D e Fr o n z o 1 9 9 9; S er vi c e a n d O’ Bri e n 2 0 0 1 )

� �� − � � � � � � � =
1 0 ,0 0 0

� � � ∗ � � ∗
� � � �� �� � � � � � � � � � � � � �

4 ℎ �
∗

� � � �� � � � ��� � � � � � � � � �

4 ℎ �

w h er e G 0 a n d I 0 ar e t h e gl u c os e c o n c e ntr ati o n ( m g/ d L) a n d i ns uli n c o n c e ntr ati o n 
( µ U/ m L) at 0 mi n ut e (f asti n g).

N ot e : F ast i n g m e as ur e m e nt will b e t h e m e a n of n o n -missi n g m e as ur e m e nts at 
-1 0 a n d -1 mi n ut es of s M M T T .

o O GI S I n d e x (Or al  Glu c os e I ns uli n S e nsit i vity I nd e x) ( M ari  et al. 2 0 0 1)

� �� � =
1

2
× � � + � � � + 4 � � � � ( � � � � �� � − � � � � � � ) �� � � � � �

W h er e 

� = [� � ( � � � � �� � − � � � � � � ) + 1 ] × �� � � � �

�� � � � � = � 4

� � � � − � ( � � � � �� � − � � � � �� � ) / 6 0 �� �
� � � � �� �

+
� �

� �

�� � � �� � − � � + � �

W h er e � � = 2 8 9 , �� = 2 7 0 , �� = 1 4 ,0 0 0 , �� = 4 4 0 , �� = 0. 0 0 0 6 3 7 , �� = 1 1 7

D 0 is a n or al gl u c os e d os e ( e x pr ess e d i n gr a ms p er s q u ar e m et er)

( D0 = c ar b o h y dr at e i nt a k e [ gr a m ] d uri n g s M M T T / B S A [ m2 ], w h er e G e h a n a n d 

G e or g e b o d y  s urf a c e ar e a f or m ul a is B S A = 0. 1 6 4 0 4 4 3 9 5 8 2 9 8 × w ei g ht[ k g]0. 5 1 5 × 
( h ei g ht[ c m]/ 1 0 0)0. 4 2 2 [ B ail e y a n d Bri ars 1 9 9 6])

V = 1 0, 0 0 0 m L/ m 2 (t h e t ot al glu c os e distri b ut i on v ol u m e)

G C L A M P = 9 0 m g/ d L
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G 0 = gl u c os e c o n c e ntr ati o n ( m g/ d L) at 0 mi n ut e (f asti n g).

I0 = i ns uli n c o n c e ntr ati o n ( µ U/ m L) at 0 mi n ut e (f asti n g).

G 1 2 0 mi n = gl u c os e c o n c e ntr ati o n ( m g/ d L) at 1 2 0 mi n

I1 2 0 mi n = i ns uli n c o n c e ntr ati o n ( µ U/ m L) at 1 2 0 mi n

G 1 8 0 mi n = gl u c o s e c o n c e ntr ati o n ( m g/ d L) at 1 8 0 mi n

N ot e : F ast i n g m e as ur e m e nt will b e t h e m e a n of n o n -missi n g m e as ur e m e nts at 
-1 0 a n d -1 mi n ut es of s M M T T.

o St u m v oll I n d e x (St u m v o ll et al . 2 0 0 0; St u m v o ll et al. 2 0 0 1)

� � � � � ��� � �� = 0. 2 2 2 − 0. 0 0 3 3 3 � �� – 0. 0 0 0 0 7 7 9 �� � � �� � – 0. 0 0 0 4 2 2 � � �

W h er e I 1 2 0 mi n = i ns uli n c o n c e ntr ati o n ( p m o l/ L) at 1 2 0 mi n

T h e a b o v e i ns uli n s e nsit i vity p ar a m et ers d uri n g s M M T T will b e a n al y z e d usi n g A N C O V A t o 
c o m p ar e t h e eff e ct of tir z e p ati d e v ers us pl a c e b o :

 In d e p e n d e nt v ari a bl es : tr e at me n t a s a f a ct or, b as eli n e as a c o v ari at e
 R es p o ns e v ari a bl e : c h a n g e fr o m b as eli n e t o W e e k 1 8.

Gl u c os e C o nt r ol

S e c o n d ar y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o o n p ar a m et ers of 
gl u c o s e c o ntr ol :

 c h a n g e fr o m b as eli n e t o W e e k 1 8 i n f asti n g a n d p ost m e al s er u m gl u c os e d uri n g s M M T T

o f asti n g gl u c os e

 m e a n of n o n missi n g gl u c os e m e as ur e m e nts at - 1 0 a n d -1 mi n ut es of s M M T T
o t ot al gl u c os e A U C 0- 4 hr

o i n cr e m e nt al gl u c o s e A U C 0- 4 hr

N ot e: S e e S e cti o n 6. 9. 1 f or A U C c al c ul ati on d et ails. All t h es e gl u c o s e p ar a m et ers will b e 
r e p ort e d i n t h e SI U nits a n d c o n v e nt i on al u nits.

T h e a b o v e gl u c os e p ar a m et ers d uri n g s M M T T will b e a n al y z e d usi n g A N C O V A t o c o m p ar e t h e 
eff e ct of tir z e p at i d e v ers us pl a c e b o :

 I n d e p e n d e nt v ari a bl es: tr e at m e nt as a f a ct or, b as eli n e as a c o v ari at e
 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e t o W e e k 1 8.

Ti m e pr ofil e pl ot s of  s er u m gl u c os e l e v els ( me a n ± S D ) d uri n g s M M T T ( o v er 1 1 ti m e p oi nts) 
will b e pr o vi d e d b y tr e at m e nt f or b as eli n e a n d W e e k 1 8.

 c h a n g e fr o m b as eli n e t hr o u g h W e e k 1 8 i n H b A 1 c

F or H b A 1 c , it is s c h e d ul e d t o b e m e as ur e d at b as eli n e ( D a y  -4) a n d t wi c e p ost b as eli n e ( D a y 5 7
[ W e e k 9 ] a n d D a y 1 2 2 [ W e e k 1 8]). It will b e a n al y z e d i n a si mil ar m a n n er t o s e c o n d ar y P D 
a n al ysis o n b o d y  w ei g ht usi n g M M R M:
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 I n d e p e n d e nt v ari a bl es: tr e at m e nt, ti m e, a n d tr e at m e nt - b y-tim e i nter a cti o n as fi x e d eff e cts, 
b as eli n e H b A 1 c as a c o v ari at e, a n d p ati e nt as a r a n d o m eff e ct

 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e i n H b A 1 c

N ot e: H b A 1 c will b e r e p ort e d i n % a n d m m ol/ m ol, w h er e

H b A 1 c ( mm o l/ m ol) = 1 0. 9 3 × H b A 1 c ( %) - 2 3. 5

I nf er e nti al st atist i cs i n cl u d es L S m e a ns a n d st a n d ar d err or of  t h e m e as ur e f or e a c h tr e at m e nt 
(tir z e p atid e, pl a c e b o), a n d t h e esti m at e d tr e at m e nt diff er e n c e (tir z e p ati d e - pl a c e b o), 
c orr es p o n di n g 2 -sid e d 9 5 % CI, a n d ass o ci at e d p -v al u e.

6. 9. 2. 3. E x pl or at or y P h ar m a c o d y n a mi c A n al y s e s

T h e r etr os p e cti v e V A S, F CI, a n d F P Q q u est io n n air e s p ar a m et ers ar e a d d e d b el o w f or 

e x pl or at or y  a n al ys es:

R et r os p e cti v e V A S

E x pl or at or y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o f or c h a n g e 

fr om b as eli n e t hr o u g h W e e k 1 8 i n retr os p e cti v e V A S ( c oll e cte d 1 6 ti m es) s u bs c or es a n d o v er all 
s c or e :

 s u bs c or es:
o h u n g er

o f ull n ess
o s ati et y

o pr os p e cti v e f o o d c o ns u m pti o n
 o v er a ll s c or e

N ot e: T h e r etr os p e cti v e V A S ( W om bl e et al. 2 0 0 3) will b e u s e d t o m e as ur e t h e a v er a g e r ati n gs 
of  a p p etit e t h at s u bj e cts e x p eri e n c e d o v er t h e p ast w e e k. T h e q u esti o n n air e c o nsists of o nl y 4 

q u esti o ns, w hi c h c orr es p o n d t o 4 a p p etit e s u bs c al es ( h u n g er, s ati et y,  full n ess , a n d pr os p e cti v e 
f oo d c o ns u m pti o n). O v er all a p p et ite s c or e is c al c ul at e d as t h e a v er a g e of t h e 4 i n di vi d u al s c or es 
( Fli nt et al. 2 0 0 0; Fli nt et al . 2 0 1 3; v a n C a n et al. 2 0 1 4):

o v er all s c or e = ( s ati et y + f ull n ess + [ 1 0 0 - pr os p e cti v e f o o d c o ns u m pt i on] + [ 1 0 0 - h u n g er ]) / 4

S u m m ari es of  su bs c or es a n d o v er all s c or e of r etr os p e cti v e V A S will b e pr o vi d e d b y tr e at m e nt 
f or b as eli n e ( D a y - 3), a n d 1 5 visit s ( w e e kl y fr o m W e e k 1 t hr o u g h W e e k 1 5 [ D a y  1, D a y 8, D a y 

1 5, D a y  2 2, D a y 2 9, D a y 3 6, D a y 4 3, D a y 5 0, D a y 5 7, D a y 6 4, D a y 7 1, D a y 7 8, D a y 8 5, D a y 9 2, 
D a y  9 9], a n d W e e k 1 8 [ D a y 1 2 3, Visit 2 0]), a n d c h a ng e f r o m bas eli n e v al u es. P l ot s of  me a n 
s c or es a n d m e a n c h a n g es fr o m b as eli n e o v er ti m e will b e pr o vi d e d b y tr e at m e nt.

F o o d C r a vi n g I n v e nt o r y

E x pl or at or y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o f or c h a n g e 
fr om b as eli n e t hr o u g h W e e k 1 8 i n F CI 5 s u bs c or es a n d o v er all s c or e (all ar e a v er a g e of  
n o n missi n g m e as ur e m e nts ):
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 s u bs c or es
o hi g h f ats ( 8):

 Fr i e d c hi c k e n, Gr a v y, S a us a g e, H ot d o g, Fri e d fis h, C or n br e a d, B a c o n, 
St e a k

o s w e ets ( 8):
 C a k e, Ci n n a m o n rolls, I c e Cr e a m, C o o ki es, C h o c ol at e, D o n uts, C a n d y , 

Br o w ni e s
o c ar b o h y dr at es/st ar c h es ( 8):

 S a n d wi c h b r e a d, Ric e, Bis c uits, P ast a, P a n c a k es or w affl es, R olls, C er e al, 
B a k e d p ot at o

o f ast f o o d f ats ( 4):
 Pi z z a, Fr e n c h fri es, H a m b ur g er, C hi ps

o fr uits a n d v e g et a bl es ( 5):
 C o o k e d v e g et a bl es, Fr uit j ui c es, R a w v e g et a bl es, C a n n e d fr ui t, R a w fr uit

 o v er all s c or e : all 3 3 it e ms

N ot e : T h e 3 3 -ite m  F CI-II ( W hit e et al. 2 0 0 2) is u s e d t o m e as ur e cr a vi n gs f or s p e cifi c 5 f oo d 
gr o u p s. It is s c al e d i n a fr e q u e n c y f or m at ass essi n g t h e fr e q u e n c y o f cr a vi n gs f or 3 3 f o o ds o v er 

t he p a st m o nt h or si n c e t h e l ast ti m e t h e p arti ci p a nt c o m pl et e d t h e q u esti o n n air e. All it e ms ar e 
s c or e d i n t h e f oll o wi n g 5 -p oi nt Li k ert s c al e: 1 = N e v er, 2 = R ar el y, 3 = S o m et i m es, 4 = Oft e n, 
a n d 5 = Al w a ys. Gr e at er s c or es d e n ot e hi g h er l e v els of cr a vi n g.

F o o d P r ef e r e n c e Q u esti o n n ai r e

E x pl or at or y  P D me as ur es t o ass ess t h e eff e ct of tir z e p ati d e 1 5 m g v ers us pl a c e b o f or c h a n g e 
fr om b as eli n e t hr o u g h W e e k 1 8 i n F P Q s c or es:

 6 f oo d c at e g ori es i n T a bl e G P G U 6. 3 :
o hi g h f at – hi g h s u g ar, hi g h f at – hi g h c o m pl e x C H O, hi g h f at – l ow C H O/ hi g h 

pr ot ei n, l o w f at – hi g h s u g ar, l o w f at – hi g h c o m pl e x C H O, l o w f at – l ow 
C H O/ hi g h pr ot ei n )

o m e a n r ati n g o f f oo d ite m s i n e a c h c at e g or y
 h i g h fat a n d lo w fat c at e g ori e s

o m e a n r ati n g of f oo d ite m s i n e a c h r o w of T a bl e G P G U 6. 3
 h i g h s u g ar, hi g h c o m pl e x C H O, a n d lo w C H O/ h i g h p r ot ei n c at e g ories

o m e a n r ati n g of  f oo d ite m s i n e a c h c ol u m n of T a bl e G P G U 6. 3
 fat pr ef er e n c e s c or e ( F P S)

� � � =
� � � � ℎ � � � �� � � � �� � � � � � ℎ � �ℎ � � � � � � � �

� � � � ℎ � � � �� � � � �� � � � � � � � � � � � � � � � �
× 1 0 0

V al u e s of  F P S gr e at er t h a n 1 0 0 r efl e ct a hi g h er fat p r ef er e n c e, a n d v al u es l ess t h a n 1 0 0 
r efl e ct a lo w er fat p r ef er e n c e.

N ot e: T h e F o o d Pr ef er e n c e Q u esti o n n air e ( F P Q) ( G eis el m a n et al. 1 9 9 8) ass ess es pr ef er e n c es 
f or 7 2 f oo ds i n a 2 ( hi g h -f at, lo w -f at) b y 3 ( hig h -si m pl e s u g ar, hi g h-c o m pl e x c ar b o h y dr at e, 

l ow- c ar b o h y dr at e/ hi g h -pr ot ei n) m atri x, wi t h 1 2 fo o ds i n e a c h c ell. T h e m a cr o n utri e nt s elf -
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s el e ct i on p ar a di g m i s a n i n str u me nt t h at h as t o b e u p d at e d v er y  fr e q u e ntl y b e c a us e of f o o d 
a v ail a bilit y i n t h e gr o c er y st or e s. D uri n g t h e u p d at es, i n t h e c urr e nt v ersi o n of F P Q us e d i n C R F 

f or t his st u d y c o nt ai ns 7 3 f o o d it e ms ( w h er e 1 3 f oo d i t e ms i n l ow f at/ hi g h s u g ar c at e g or y ; T a bl e 
G P G U 6. 3 ).

S u bj e cts r at e e a c h f o o d h e d o ni c all y  o n a 9-p oi nt Li k ert s c al e b y  r ati n g h o w mu c h t h e y  li k e e a c h 

f oo d at t his m o m e nt , wit h 1 = disli k e e xtr e m el y, 5 = n e utr al, n eit h er li k e n or disli k e, a nd 9 = li k e 
e xtr e m el y , a n d “ d o n’t k n o w, n e v er t ast e d b ef or e ”. “ D o n’t k n o w , n e v er tast e d b ef or e ” ar e 

c o nsi d er e d missi n g. T h e s c or es f or diff er e nt f o o d c at e g ori es a n d F P S ( a v er a g e of n o n missi n g 
m e as ur e m e nts) will b e c al c ul at e d f or st atist i c al a n al ys es.

T a bl e G P G U 6. 3 C at e g ori z ati o n of F P Q F o o d It e m s

* A b br e vi ati o n: C H O = c ar b o h y dr at e

T h e a b o v e F CI a n d F P Q p ar a m et ers will b e a n al y z e d r es p e cti v el y i n a m a n n er si mil ar t o t h e 
s e c o n d ar y P D a n al ysis o n b o d y  w eig ht usi n g M M R M si n c e F CI a n d F P Q ar e s c h e d ul e d t o b e 
m e as ur e d at b as eli n e ( D a y  -3) a n d t wic e p ost b as eli n e (D a y  5 0 [ W e e k 8 ] a n d D a y  1 2 3 [W e e k 1 8]).

 I n d e p e n d e nt v ari a bl es: tr e at m e nt, ti m e, a n d tr e at me nt -b y- tim e i nter a cti o n as fi x e d eff e cts, 

b as eli n e q u est i on n air e p ar a m et er as a c o v ari at e, a n d p ati e nt as a r a n d o m eff e ct
 R es p o ns e v ari a bl e: c h a n g e fr o m b as eli n e i n q u esti o n n air e p ar a m et er

Hi g h -Si m pl e S u g a r Hi g h -C o m pl e x C H O L o w -C H O/ Hi g h -P r ot ei n

Hi g h -F at

C h o c ol at e l a y er c a k e

S ni c k ers

P e c a n pi e

A p pl e s pi c e c a k e 

V a nill a i c e cr e a m 

M & M p e a n ut c a n di es

M o u n ds c o c o n ut c a n d y b ar

C h e es e c a k e, pl ai n

F u d g e br o w ni e

C h o c ol at e c u p c a k e w/ c h o c i ci n g 

M & M c a n di es, pl ai n

C h o c ol at e i c e cr e a m

P ast a wit h A lfr e d o S a u c e

Cr es c e nt r olls

Cr e a m of c el er y s o u p

Pi z z a r olls

O ni o n ri n gs

P ot at o sti c ks 

T ortill a c hi ps

F ast -f o o d bis c uit

St o v e -T o p st uffi n g

C h e es e str a ws

Fr e n c h fri es

P ot at o s al a d ( m a y o t y p e)

A m eri c a n c h e es e 

B B Q c hi c k e n wi n gs

M o z z ar ell a c h e es e

Fri e d c hi c k e n l e g

P ot r o ast

H a m b ur g er p att y

Pri m e ri b

Sirl oi n st e a k

Fri e d e g g

P e a n ut b utt er

Fri e d c atfis h fill ets

S cr a m bl e d e g gs

L o w -F at

C a n n e d p e ars

C a n n e d a pri c ots

B a n a n a, fr es h

D at es, dri e d

Pr u n es, dri e d

P o psi cl e, fr uit -fl a v or e d

C a nt al o u p e, fr es h

A p pl e, r a w

J ell y, a n y fl a v or

W at er m el o n, fr es h

H o n e y d e w m el o n, fr es h

C h o c ol at e p u d di n g

V a nill a p u d di n g

Cr e a m of w h e at

Pit a br e a d

L o n g gr ai n ri c e

L e e ks

B a g el, pl ai n

W hit e ri c e

Fr e n c h br e a d

B a k e d p ot at o, pl ai n

C or n, w h ol e k er n el

P ars ni ps, c o o k e d

S w e et p ot at o, b a k e d, pl ai n

Dill pi c kl e

B oil e d s hri m p

F at- fr e e c h e d d ar c h e es e

R o ast e d s ki nl ess t ur k e y br e ast

C a n n e d s hri m p i n w at er

St e w e d c hi c k e n br e ast

F at- fr e e stri n g c h e es e

T ur k e y br e ast c a n n e d i n w at er

Br oil e d r e d s n a p p er

S pi n a c h

Gr o u n d T ur k e y

B oil e d cr a wfis h

R o ast e d s ki nl ess c hi c k e n br e ast
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I nf er e nti al st atist i cs i n cl u d e s L S m e a ns a n d st a n d ar d err or o f e a c h o f t he F CI a n d F P Q m e as ur e
f or e a c h tr e at m e nt (tir z e p ati d e, pl a c e b o ), a n d t h e esti m at e d tr e at me nt diff er e n c e (tir z e p at i d e -
pl a c e b o), c o rr es p o n di n g 2-si d e d 9 5 % CI, a n d ass o ci at e d p -v al u e.

6. 9. 2. 3. 1. E x pl or at or y P h ar m a c o d y n a mi c A n al y s e s o n S u b c ut a n e o u s A di p o s e 

Ti s s u e

E x pl or at or y  e n d p o i nts ar e c h a n g e fr o m b as eli n e t o W e e k 1 8 i n e x pl or at or y  mess e n g er 

rib o n u cl ei c a ci d ( m R N A) e x pr essi o n, li pi d o mi cs, m et a b o l omi cs, or t ar g et e d pr ot ei n ass a ys o f 

s u b c ut a n e o us a di p os e tiss u e bi o ps y s a m pl es, r e c e pt or e x pr essi on, si g n al tr a ns d u ct i on, a n d 
m et a b o li c c h a n g es i n a di p os e tiss u e. If st atisti c al a n al ys es o n t hes e a di p os e tiss u e r el at e d 

p ar a m et ers ar e c o n d u ct e d , t h e a n al ys es will b e d et ail e d i n a s e p ar at e d o c u m e nt a n d will n ot 
r e q uir e a n a m e n d m e nt t o t his S A P.

6. 1 0. S af et y A n al y s e s
S af et y m e as ur es i n cl u d e, b ut n ot li mit e d t o, A Es, tr e at m e nt -e m er g e nt a d v ers e e v e nts ( T E A Es), 

s erio us a d v ers e e v e nts ( S A Es), a d v ers e e v e nts of s p e ci al i nt er est ( A E SIs), vit al si g ns, a n d s af et y 
l a b or at or y me as ur es.

U nl ess s p e cifi e d ot h er wis e, s af et y a n al ys es will b e p erf or m e d o n t h e s af et y p o p ul at i on a n d 
pr es e nt e d b y tr e at m e nt gr o u p .

U nl ess s p e cifi e d ot h er wis e, s af et y listi n gs will dis pl a y v al u es/ e v e nts d uri n g all st u d y p eri o ds.

List i n gs of  AEs, d e at h, S A E m a y i n cl u d e ( b ut n ot li mit e d t o): s u bj e ct i d e ntifi c ati on ( I D) n u m b er, 
a g e, s e x, r a c e, tr e at m e nt , d os e, M e di c al Di ct i on ar y f or R e g ul at or y  Act i viti es ( M e d D R A) S yst e m 

Or g a n Cl ass ( S O C), Pr ef err e d T er m ( P T), a n d ti m e of o ns et fr o m t he fi r st d o s e of st u d y dr u g, 
d ur ati o n of  t h e A E, s erio us n ess, s e v erit y,  r elat e d n e s s t o st u d y  dr u g, a ctio n t a k e n, a n d o ut c o m e, as 

a p pr o pri at e . A d diti o n al s af et y listi n gs will b e pr o vi d e d f or s af ety p ar a m et ers ot h er t h a n A Es i n 
r elat e d s e cti o n s b el o w.

F or s af et y m e as ur e m e nts, s u m m ar y st atist i cs will b e pr o vi d e d b y tr e at m e nt. A s u m m ar y will b e 
pr o vi d e d f or A E s wi t h fr e q u e n c y ≥ 1 0 p a tie nt s wi t h s u c h e v e nt.

6. 1 0. 1. A d v e r s e E v e nt s
A listi n g of a d v ers e e v e nts f or s af ety p o p ul at i on will  be pr o vi d e d, w hi c h i n cl u d es M e d D R A P T.

6. 1 0. 2. Tr e at m e nt -E m e r g e nt A d v e r s e E v e nt s
A T E A E i s d efi n e d as a n A E w hi c h first o c c urs p ost first d os e of st u d y  dr u g or w hic h is pr es e nt

pri or t o fi r st d o s e of st u d y dr u g a n d b e c om e s mor e s e v er e p ost first d os e. T h e m a xi m u m s e v erit y 

f or e a c h A E d uri n g t h e b as eli n e p eri o d i n cl u di n g o n g oi n g m e d i c al hi st or y will b e us e d as 
b as eli n e s e v erit y.

Tr e at m e nt -e m er g e nt a d v ers e e v e nts will b e s u m m ari z e d b y tr e at m e nt, s e v erit y,  a n d r el ati o ns hi p 
wi t h st u d y dr u g.
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6. 1 0. 3. S e ri o u s A d v e r s e E v e nt s 
A listi n g of s u bj e cts wi t h S A Es (i n cl u di n g d e at h) will b e pr ovi d e d .

6. 1 0. 4. A d v e r s e E v e nt s L e a di n g t o Di s c o nti n u ati o n
A listi n g of s u bj e cts wi t h A Es l e a di n g t o dis c o nt i n u ati o n fr om st u d y will be pr o vi d e d.

6. 1 0. 5. S p e ci al S af et y T o pi c s
A listi n g of s u bj e cts wi t h all A E SIs d efi n e d i n S e cti on 6. 1 0. 5 will b e pr o vi d e d.

6. 1 0. 5. 1. H y p o gl y c e mi a

A listi n g of cli ni c all y si g nifi c a nt h yp o gl y c e mi a ( pl a s m a glu c o s e < 5 4 m g/ d L) a n d s e v er e 

h y p o gl y c e mi a e v e nts will b e pr o vi d e d. A listi n g of s u bj e cts wi t h h y p o gl y c e mi c e v e nts will b e 

pr o vi d e d. T h e c at e g or y  of h y p o gl y c e mi c e v e nts (s e e T a bl e G P G U . 6. 4 f or d et ails) will b e 
pr es e nt e d. A s u m m ar y will b e pr o vi d e d b y tr e at m e nt. T h e i n ci d e n c e of h y p o gl y c e mi a will b e 
r e p ort e d.

S e v er e/s eri o us h y p o gl y c e mi a is c o nsi d er e d a n A E SI i n t his tri al.

T a bl e G P G U .6. 4. D efi niti o n s of H y p o gl y c e mi c E v e nt C at e g ori e s

S y m pt o ms a n d/ o r Si g ns of 

H y p o gl y c e mi a
Pl as m a Gl u c os e L e v el

G l u c os e al e rt v al u e Y es/ N o/ U n k n o w n

≤ 7 0 m g/ d L ( 3. 9 m m ol/ L)
    D o c u m e nt e d s y m pt o m ati c h y p o gl y c e mi a Y es

    D o c u m e nt e d as y m pt o m ati c h y p o gl y c e mi a N o

    D o c u m e nt e d u ns p e cifi e d h y p o gl y c e mi a U n k n o w n

C li ni c all y si g nifi c a nt h y p o gl y c e mi a Y es/ N o/ U n k n o w n

< 5 4 m g/ d L ( 3. 0 m m ol/ L)
    D o c u m e nt e d s y m pt o m ati c h y p o gl y c e mi a Y es

    D o c u m e nt e d as y m pt o m ati c h y p o gl y c e mi a N o

    D o c u m e nt e d u ns p e cifi e d h y p o gl y c e mi a U n k n o w n

S e v e r e h y p o gl y c e mi a: d efi n e d as a n e pis o d e wit h s e v er e c o g nit i v e i m p air m e nt r e q uiri n g t h e 
assist a n c e of a n ot h er p ers o n t o a cti v el y a d mi nist e r c ar b o h y dr at e, gl u c a g o n, or ot h er r es us cit ati v e 
a cti o n s. S e v er e h y p o gl y c e mi a will b e r e p ort e d as a n S A E.

N o ct u r n al h y p o gl y c e mi a: d efi n e d as a n y h y p o gl y c e mi c e v e nt t h at o c c urs b et w e e n b e dt i m e a n d 
w a ki n g.

T o a v oi d d u pli c at e r e p orti n g, all c o ns e c ut i v e gl u c ose v al u es ≤ 7 0 m g/ d L ( 3. 9 m m o l/L) o c c urri n g 
wi t hi n a 1-h o ur p eri o d m a y b e c o nsi d er e d t o b e a si n gl e h y p o gl y c e mi c e v e nt.

6. 1 0. 5. 2. P a n cr e atiti s

A listi n g of s u bj e cts wi t h p a n cr e atitis ( i n cl u di n g i n v esti g at or-r e p ort e d a n d a dj u di c at e d) will b e 

pr o vi d e d. A dj u di c at i on ass ess m e nt r es ults will b e r e p ort e d i n t h e listi n g.

Tr e at m e nt -e m er g e nt a dj u di c at e d -c o nfir m e d p a n cr e atit is will b e c o nsi d er e d as A E SI.
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6. 1 0. 5. 3. T h yr oi d M ali g n a n ci e s a n d C -C ell H y p er pl a si a

A listi n g of s u bj e cts wi t h t h yr oid m ali g n a n ci es a n d C -c ell h y p er pl asi a (s e ar c h cri t eria pr o vi d e d

i n A p p e n di x 1 ) will b e pr o vid e d .

T h y r oid m ali g n a n ci es a n d C -c ell  h y p er pl asi a will b e c o nsi d er e d as A E SIs.

6. 1 0. 5. 4. M aj or A d v er s e C ar di o v a s c ul ar E v e nt s

A listi n g of s u bj e cts wi t h M A C E (i n cl u di n g i n v esti g at or-r e p ort e d a n d a dj u di c at e d) will b e 

pr o vi d e d. A d j u di c ati on ass ess m e nt r es ults will b e r e p ort e d i n t h e listi n g.

O nl y p o si tiv el y  a dj u di c at e d M A C E will b e c o nsi d er e d as a n A E SI .

6. 1 0. 5. 5. Arr h yt h mi a s a n d C ar di a c C o n d u cti o n Di s or d er s

A listi n g of s u bj e cts wi t h arr h yt hmi as a n d c ar di a c c o n d u cti o n dis or d ers (s e ar c h crit eri a pr o vi d e d 

i n A p p e n di x 1 ) will b e pr o vi d e d.

S e v er e/s eri o us t r e at m e nt-e m er g e nt arr h y t h mi as a n d c ar di a c c o n d u cti o n dis or d ers will b e 
c o nsi d er e d as A E SI. T h e c ar di o v as c ul ar e v e nts will i n cl u d e cli ni c all y r el e v a nt r h y t h m a n d 
c o n d u cti o n dis or d ers .

6. 1 0. 5. 6. H y p er s e n siti vit y E v e nt s

A listi n g of s u bj e cts wi t h h y p ers e nsiti vity r e a cti ons (s e ar c h crit eri a pr o vi d e d i n A p p e n di x 1 ) will 

b e pr o vi d e d.

O nl y s erio us/s e v er e c as es of h y p ers e nsit i vity will  be c o nsi d er e d as A E SIs.

6. 1 0. 5. 7. I nj e cti o n-Sit e R e a cti o n s

I nj e cti on- sit e a s s e s s m e nt s f or lo c al  t oler a bilit y will b e c o n d u ct e d, w h e n r e p ort e d as a n A E fr om a 

p ati e nt, or a cli ni c al o bs er v at i on fr o m a n i n v esti g at or.

A listi n g of s u bj e cts wi t h r e p ort e d i nj e cti on- sit e r e a ctio n s ( e g, e d e m a, er yt h e m a, i n d ur at i on, 
itc hi n g, a n d p ai n) will b e pr o vi d e d. D et ail e d s e ar c h crit eri a c a n b e f o u n d i n A p p e n di x 1 .

O nl y t h e s e v er e/s eri o us i nj e ct i on sit e r e a cti o ns ( e g, a bs c ess, c ell ulit i s, er yt he m a, 
h e m at o m a s/ h e m orr h a g e, e xf o li ati on/ n e cr osis, p ai n, s u b c ut a n e o us n o d ul es, s w elli n g, i n d ur at i n g, 
i nfl a m m ati on) will b e c o nsi d er e d as A E SI s.

6. 1 0. 5. 8. H e p at o bili ar y Di s or d er s

A listi n g of s u bj e cts wi t h e v e nts of bili ar y c oli c, c h ol e c ystitis, or ot h er s us p e ct e d e v e nts r el at e d 
t o g all bl a d d er dis e as e will b e pr o vi d e d. D et ail e d s e ar c h crit eri a c a n b e f o u n d i n A p p e n di x 1 .

S e v er e/s eri o us h e p at o bili ar y  di s or d er s will b e c o nsi d er e d as A E SIs.

6. 1 0. 5. 8. 1. H e p ati c M o nit ori n g

T h e s u bj e cts’ li v er dis e as e hist or y a n d a s s o ciat e d p ers o n li v er dis e as e hist or y  d at a will b e list e d.

C o n c o mit a nt m e d i c ati ons a c et a mi n o p h e n/ p ar a c et a m o l, w hi c h h a v e p ot e nti al t o c a us e
h e p at ot o xi cit y,  will be li st e d. R e s ul t s fr o m a n y he p ati c m o ni t ori n g pr o c e d ur es, s u c h as a 
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m a g n et i c r es o n a n c e el ast o gr a p h y ( M R E) s c a n, a n d bi o ps y ass ess m e nts will b e list e d, if 
p erf or m e d.

H e p ati c ris k f a ct or ass ess m e nt d at a will b e list e d. Li v er r el at e d si g ns a n d s y m pt o ms d at a will b e 

list e d, a n d it will b e s u m m ari z e d b y tr e at m e nt if ≥ 1 0 s u bj e cts wit h s u c h d at a . Alc o h o l a n d 
r e cr e atio n al  dr u g u s e d at a m a y b e list e d.

All h e p at i c c h e mistr y, h e m at ol o g y, c o a g ul ati on, a n d s er ol o g y  d at a will b e list e d. V al u es o utsi d e 
t he r ef er e n c e r a n g es will b e fl a g g e d o n t h e i n di vi d u al s u bj e ct d at a list i n gs.

6. 1 0. 5. 9. S e v er e / S eri o u s G a str oi nt e sti n al A d v er s e E v e nt s

A listi n g of s u bj e cts wi t h s e v er e/ s erio u s g astr oi nt esti n al A Es, s u c h as n a us e a, v o mit i n g, a n d 
di arr h e a will b e pr o vi d e d.

O nl y t h e P Ts i n t h e g astr oi nt est i n al M e d D R A S O C wi t h s erio us/s e v er e c as es will b e c o nsi d er e d 
as A E SIs .

6. 1 0. 5. 1 0. A c ut e R e n al E v e nt s

A listi n g of s u bj e cts wi t h a c ut e r e n al e v e nts (s e ar c h crit eri a pr o vi d e d i n A p p e n di x 1 ) will b e 

pr o vi d e d .

S e v er e/s eri o us a c ut e r e n al  e v e nts will b e c o nsi d er e d as A E SI.

6. 1 0. 5. 1 1. M aj or D e pr e s si v e Di s or d er/ S ui ci d al I d e ati o n M o nit ori n g U si n g t h e C -
S S R S a n d P H Q -9 Q u e sti o n n air e s

O nl y s eri o us A Es eli cit e d t hr o u g h t h e C ol u m bi a -S ui ci d e S e v eri t y R ati n g S c al e (C- S S R S ), or 

P ati e nt H e al t h Q u esti on n air e ( P H Q- 9) ar e t o b e r e c or d e d as A Es vi a t h e e C R F a n d r e p ort e d t o 
Lill y or i t s d e sig n e e wi t hi n 2 4 h o urs as S A Es.

T h e s erio u s /s e v er e m aj o r d e pr essi v e dis or d er/s ui ci d al i d e at i on or b e h a vi or will b e c o nsi d er e d as 
A E SI. A d v ers e e v e nts will b e s e ar c h e d usi n g M e d D R A P T t er ms. D et ail e d s e ar c hi n g crit eri a c a n 
b e f ou n d i n A p p e n di x 1 .

6. 1 0. 5. 1 1. 1. P ati e nt H e alt h Q u e sti o n n air e

T h e P H Q -9 is a v ali d at e d s elf -r e p ort s cr e e ni n g t o ol t h at ass ess es t h e pr es e n c e a n d i nt e nsit y of 

d e pr essi v e s y m pt o ms. T h e P H Q - 9 w hi c h i n cl u d es 9 q u esti o ns ( corr e s p o n d i n g t o 9 Di a g n ost i c 

a n d St atist i c al M a n u al -I V d e pr essi on cri t eria ) w as d e v el o p e d f or us e i n pri m ar y c ar e s etti n gs 
( Kr o e n k e et al. 2 0 0 1).

T h es e it e ms ar e s c or e d i n t h e f o ll owi n g 4 -p oi nt Li k ert s c al e: 0 = N ot at al l, 1 = S e v er al d a ys, 2 =
M or e t h a n h alf t h e d a ys , a n d 3 = N e arl y  e v er y d a y. T ot al s c or e f or t h e P H Q -9 r a n g e s fr o m 0 t o 
2 7. Gr e at er s c or es d e n ot e hi g h er l e v el o f d e pr essi o n. 

F or e a c h s u bj e ct, tot al  s c or e s of  no n missi n g it e ms i n P H Q-9 ar e c al c ul at e d a n d c at e g ori z e d as

 n o n e ( n ot d e pr ess e d): 0 t hr o u g h 4
 mil d d e pr essi o n : 5 t hr o u g h 9
 m o d er at e d e pr essi o n : 1 0 t hr o u g h 1 4
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 m o d er at el y  s e v er e d e pr essi o n : 1 5 t hr o u g h 1 9
 s e v er e d e pr essi o n : 2 0 t hr o u g h 2 7

N ot e : T h e l ast q u esti o n “ If yo u c h e c k e d off a n y pr o bl e ms, h o w diffi c ult h a v e t h es e pr o bl e ms 
m a d e it f or y o u t o d o y o ur w o r k, t a k e c ar e of t hi n gs at h o m e, or g et al o n g with ot h er p e o pl e ? ” is 
n ot i n cl u d e d as o n e of t h es e 9 q u esti o ns t o c al c ul at e t ot al s c or e.

P H Q -9 i s a d mi nist er e d at s cr e e ni n g ( b as eli n e), D a y 5 0 ( We e k 8, Vi sit 1 0), D a y 1 0 6 ( W e e k 1 6, 
Vi sit 1 8), a n d f oll ow- u p/ e arl y  t er mi n ati on visi t. A list i n g of p ati ent s wit h tr e at me nt - e m er g e nt 
d e pr essi o n (i e a n y  in cr e as e i n P H Q -9 c at e g ori e s) will  be pr o vi d e d. T h e c o u nt a n d p er c e nt a g e of 
p ati e nts wi t hi n e a c h a b o v e c at e g or y will  be s u m m ari z e d b y tr e at m e nt a n d b y visit .

6. 1 0. 5. 1 1. 2. S ui ci d al I d e ati o n a n d B e h a vi or S oli cit e d T hr o u g h C -S S R S

C- S S R S is a d mi nist er e d at s cr e e ni n g, D a y  -5 ( l e a d-i n, b as eli n e) , D a y  2 2 ( W e e k 4, Visit 6), D a y 
5 0 ( W e e k 8, Visit 1 0), D a y 7 8 (W e e k 1 2, Visit 1 4) , D a y 1 0 6 ( W e e k 1 6, Visit 1 8), a n d f oll ow-
u p / e arl y t er mi n ati on visit .

T h e s ui ci d al i d e at i on , s ui ci d al b e h a vi or , a n d n o n-s uici d al s elf -i nj urio u s b e h a vi or ar e
d et er mi n e d * :

 S ui ci d al i d e ati o n ( 5): A “ y es ” a ns w er at a n y ti m e d uri n g st u d y t o a n y 1 of t h e 5 s ui ci d al 
i d e ati on q u est i ons ( 1 “ w is h t o d e a d ”, 2 “ n o n- s p e cifi c a ct i v e s ui ci d al t h o u g hts ”, 3 “ a ct i v e 
s ui cid al  id e at i on wi t h a n y m et h o d s ( n ot pla n) wi t h o ut i nt e nt t o a ct” , 4 “ a cti v e s ui ci d al 
i d e ati on wi t h s o me i nt e nt t o a ct, wit h o ut s p e cifi c pl a n ”, 5 “ a ct i v e s ui ci d al i d e ati on wi t h 
s p e cifi c pl a n a n d i nt e nt ” ) o n t h e C-S S R S.

 S ui ci d al b e h a vi o r ( 6): A “ y es ” a ns w er at a n y t i m e d uri n g st u d y t o a n y 1 of t h e 5 s ui ci d al 
b e h a vi or q u est i ons ( 6 “ a ct u al att e m pt ”, 8 “i nt err u pt e d att e m pt ”, 9 “ a b ort e d att e m pt ”, 1 0 
“ pr e p ar at or y  a cts or b e h a vi or ” , 1 1 “ s ui ci d al b e h a vi or ” 1 2 “ c o m pl et e d s ui ci d e ” ) o n t h e C-
S S R S.

 N o n -s ui ci d al s elf-i nj u ri o us b e h a vi o r ( 1): A “ y es ” a ns w er t o 7 “ h as s u bj e ct e n g a g e d i n 
N o n -S ui ci d al S elf -I nj urio u s b e h a vi or ? ”

N ot e : At  s cr e e ni n g a n d l ea d i n visit ( D a y - 5), C- S S R S b as eli n e/s cr e e ni n g v ersi o n will b e us e d, 
a n d t he i d e ati o n a n d b e h a vi or will b e ass ess e d p er s u bj e ct a ns w ers o n “ p a st 1 m o nt h . ” At  

p ost b as eli n e visits, C -S S R S si n c e l ast visit v ersi o n will b e us e d, a n d t h e i d e ati o n a n d b e h a vi or 
will b e ass ess e d p er s u bj e ct a ns w ers o n “si n c e l ast visit. ”

B as eli n e C- S S R S is a d mi nist er e d at l e a d i n visit ( D a y  -5).

A listi n g of s u bj e cts wit h a n y tr e atm e nt -e m er g e nt s ui ci d al i d e at i on, s ui ci d al b e h a vi or, or n o n -

s ui cid al  s elf-i nj urio us b e h a vi or d uri n g t h e st u d y  ba s e d o n C -S S R S will b e pr o vi d e d. T h e 
c at e g or y  of  s ui ci d al i d e ati on, s ui ci d al b e h a vi or, or n o n -s ui ci d al s elf-i nj urio u s b e h a vi or is 
r e p ort e d i n listi n g. D at a fr o m C -S S R S of all visits ar e dis pl a y e d f or t h es e s u bj e cts.

If a n y d at a w er e c oll e ct e d fr o m s elf-h ar m s u p pl e m e nt al a n d s elf -h ar m f o ll o w-u p q u esti o n n ai r e s 
(si n gl e C R F) w hi c h ar e tri g g er e d b y a n y s elf -h ar m t hr o u g h C-S S R S , it will b e list e d.
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6. 1 0. 6. Vit al Si g n s
S u m m ari es of vit al si g ns will b e pr o vi d e d b y tr e at m e nt f or a ct u al v al u es of b as eli n e ( D a y  - 2), 

p ost b as eli n e v al u es at D a y  8 ( W e e k 2 ), D a y 1 5 ( W e e k 3 ), D a y 2 2 ( W e e k 4 ), D a y 2 9 ( W e e k 5 ), 
D a y  4 3 ( W e e k 7), D a y 5 7 (W e e k 9) , D a y 8 5 ( W e e k 1 3), D a y 1 1 3 ( W e e k 1 7 ), D a y 1 2 3 ( W e e k 

1 8) , D a y 1 2 4 ( W e e k 1 8), D a y 1 2 5 ( W e e k 1 8), f oll o w-u p visit a n d c h a n g e fr o m b as eli n e v al u es.
Pl ot s of  me a n vit al si g ns a n d m e a n c h a n g es fr o m b as eli n e o v er ti m e will b e pr o vi d e d b y 
tr e at me nt.

T h e tr e at m e nt -e m er g e nt a b n or m al  vit al si g n s will b e list e d. T h e cri t eria f or i d e nt if yi n g p ati ent s 
wi t h tr e at me nt -e m er g e nt vi t al si g n a b n or mali ties ar e st at e d i n T a bl e G P G U. 6. 5 .

T a bl e G P G U. 6 . 5. C at e g ori c al Crit eri a f or Tr e at m e nt -E m er g e nt A b n or m al Bl o o d 
Pr e s s ur e a n d P ul s e M e a s ur e m e nt s

P a r a m et e r L o w Hi g h

S y st oli c B P ( m m H g)

( S u pi n e or sitti n g –

f or e ar m at h e art l e v el)

≤ 9 0 a n d d e cr e as e fr o m b as eli n e ≥ 2 0 ≥ 1 4 0 a n d i n cr e as e fr o m b as eli n e ≥ 2 0

Di ast oli c B P ( m m H g)

( S u pi n e or sitti n g –

f or e ar m at h e art l e v el)

≤ 5 0 a n d d e cr e as e fr o m b as eli n e ≥ 1 0 ≥ 9 0 a n d i n cr e as e fr o m b as eli n e ≥ 1 0

P uls e ( b p m)

( S u pi n e or sitti n g)
< 5 0 a n d d e cr e as e fr o m b as eli n e ≥ 1 5 > 1 0 0 a n d i n cr e as e fr o m b as eli n e ≥ 1 5

A b br e vi ati o ns: B P = bl o o d pr ess ur e; b p m = b e ats p er mi n ut e.

6. 1 0. 7. El e ct r o c a r di o g r a m
El e ctr o c ar di o gr a ms ( E C Gs) will b e p erf or m e d f or s af et y m o nit ori n g p ur p os es o nl y . A n y 
cli ni c all y si g nifi c a nt E C G fi n di n gs e nt er e d as A Es wi ll b e i n cl u d e d i n A E s u m m ari es.

6. 1 0. 8. S af et y L a b o r at o r y P a r a m et er s
All l a b or at or y d at a will b e r e p ort e d i n t h e I nt er n ati o n al S yst e m of U ni ts a n d c o n v e nti on al u nits.

D es cri pt i v e s u m m ari es of cli ni c al c h e mistr y, h e m at olo g y , a n d e n d oc ri n e ( c al cit o ni n) d at a a n d 
t hei r c h a n g e s fr o m b as eli n e will b e pr o vi d e d at e a c h visit b y tr e at m e nt .

A d dit i on all y , cli ni c al c he mi str y , h e m at olo g y , uri n al ysis, a n d e n d o cri n e ( c al cit o ni n) d at a o utsi d e 
t he r ef er e n c e r a n g es will b e list e d.

If a n y  s af et y l ab m e as ur e m e nts ar e ( 1) b el o w t h e q u a nt ifi c ati on li mit ( e g < Q L), ½ × Q L m a y b e 

us e d f or t h e c al c ul ati on of s u m m ar y  st atisti cs; ( 2) a b o v e t h e q u a ntifi c ati on li mit ( e g > Q L), 1. 1 × 
Q L m a y b e us e d f or t h e c al c ul ati on of s u m m ar y  st atist i cs, if d e e m e d a p pr o pri at e. 

6. 1 1. E v al u ati o n of I m m u n o g e ni cit y
B as eli n e i m m u n o g e ni cit y s a m pl e is c o ll e ct e d o n D a y 1 pr e-d os e.

F or T E -A D A + s u bj e cts, t h e distri b uti on of m a xi m u m tit ers m a y b e d es cri b e d.
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T h e fr e q u e n c y a n d p er c e nt a g e of p ati e nts wit h pr e e xist i n g A D A a n d wit h T E -A D A + t o 
tir z e pat i d e m a y b e t a b ul at e d.

If cr oss-r e a cti v e a nti b o di es t o n ati v e GI P a n d G L P-1, or n e utr ali zi n g a nt i b o di es a g ai nst n ati v e 
G L P -1 a n d GI P ass a ys ar e p erf or m e d, t h e fr e q u e n c y  a nd p er c e nt a g e of e a c h m a y b e t a b ul at e d.

A listi n g will b e pr o vi d e d of i m m u n o g e ni city ass ess m e nts. T his i n cl u d es t h e tir z e p ati d e

c o n c e ntr ati o n fr o m a si m ult a n e o us p h ar m a c o ki n et i c s a m pl e a n d t h e cli ni c al i nt er pr et ati o n r es ult 
(A D A Pr es e nt, A D A N ot Pr es e nt, A D A I n c o n cl usi v e, or Missi n g). A listi n g of T E A E f or 

p ati e nt s wi t h T E A D A + or I nje ct i on Si t e R e a ctio n or P ot e nti al  H y p er s e n sitivi t y ma y b e 
pr o vi d e d.

C as es of T E -A D A t h at ar e ass o ci at e d wit h A Es of eit h er s e v er e/s eri o us h y p ers e nsit i vity or 
s e v er e/s eri o us i nj e cti on sit e r e a cti o n will b e cl assifi e d as A E SI.

6. 1 2. I nt e ri 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 , t h e Lill y cli ni c al p h ar m a c o l ogist , cli ni c al r es e ar c h s ci e nt ist/ cli ni c al r es e ar c h 

p h ysi ci a n , i n v esti g at or, or d esi g n e e will c o ns ult wit h t h e a p pr o pri at e m e di c al dir e ct or or d esig n e e 
t o d et er mi n e if it is n e c ess ar y t o a me n d t h e pr ot o c ol .

6. 1 3. C O VI D -1 9 I m p a ct A s s e s s m e nt
A listi n g of s u bj e cts wit h a d v ers e e v e nts r el at e d t o C O VI D - 1 9, i n cl u di n g d e at h d u e t o C O VI D-

1 9, s eri o us C O VI D -1 9 a d v ers e e v e nts, a n d C O VI D -1 9 a d v ers e e v e nts, m a y b e pr o vi d e d .
P r ot o c ol d e vi ati ons t hat st u d y di sr u ptio ns r el at e d t o C O VI D - 1 9 m a y b e d es cri b e d i n C S R .
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7. U n bli n di n g Pl a n

T h e bli n di n g/ u n bli n di n g pl a n is n ot p art of t his S A P. T h e a p pr o v e d bli n di n g/ u n bli n di n g pl a n is 
st or e d i n L e o.
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8. C h a n g e s fr o m t h e P r ot o c ol S p e cifi e d St ati sti c al An al y s e s

C h a n g es fr o m t he pr ot o c ol  s p e cifi e d st atisti c al a n al ys es ar e as f oll o ws: 

 I n pr ot o c ol  S e ctio n 1 a n d S e ct i on 1 0. 3. 3. 2 , it st at e s “T h e pri m ar y a n al ysis will b e 
p erf or m e d i n all r a n d o mi z e d s u bj e cts wit h e v al u a bl e d at a ( m o difi e d i nt e nt -t o-tr e at

[ mI T T] p o p ulat i on) ” . It is cl arifi e d i n t his S A P t hat P D a n al ys es will b e c o n d u ct e d o n 
t he P D a n al ysis s et (ie e v al u a bl e d at a fr o m all r a n d o mi z e d s u bj e cts w h o ar e e x p os e d at 

l e a st 1 d os e of st u d y dr u g). T his is c o nsist e nt wi t h pr oto c ol  S e ctio n 1 0. 3
“ P h ar m a c o d y n a mi c a n al ys es will b e c o n d u ct e d o n d at a fr o m all s u bj e cts w h o r e c ei v e at 

l e a st 1 d os e of t h e I P a n d h a v e e v al u a bl e d at a . ”
 I n pr ot o c ol S e cti o n 1 0. 1 S a m pl e Si z e D et er mi n ati o n, it is u p d at e d t o “ U p t o 5 6 s u bj e cts 

ar e pl a n n e d t o b e r a n d o mi z e d s o t h at a p pr o xi m at el y 4 6 s u bj e cts c o m pl et e t h e st u d y 
ass u mi n g 1 5 % dis c o nt i n u ati on r at e. T h es e 5 6 s u bj e cts will b e r a n d o mi z e d t o Q W 

tir z e p ati d e or pl a c e b o i n a 1: 1 r ati o. T h e esti m at e d st a n d ar d d e vi at i on of t h e c h a n g e i n 
S M R fr o m b as eli n e is 1 1 7 k c al/ d a y ( H eil br o n n et al . 2 0 0 6). Wit h a n e x p e ct e d tr e at m e nt 

diff er e n c e of 1 0 0 k c al / d a y, t his pr o vid e s at l e ast 8 0 % p o w er f or t h e c o m p aris o n of 
tir z e p ati d e v ers us pl a c e b o b as e d o n 2 s a m pl e t-t est usi n g 2-sid e d t e st at al p h a l e v el  of 

0. 0 5 f or t h e ass ess m e nt of t h e pri m ar y  e nd p oi nt. ”
 I n pr ot o c ol a p p e n di x S e cti on 6. 4, it st at e s “ T h e F o o d Pr ef er e n c e Q u est i on n air es ( F P Q) 

( G eis el m a n et al. 1 9 9 8) ass ess es pr ef er e n c es f or 7 2 f o o ds i n a 2 ( hi g h-f at, lo w -f at) b y 3 
( hi g h- si m pl e s u g ar, hi g h-c o m p l e x c ar b o h ydr at e, l ow- c ar b o h y dr at e/ hi g h - prot ei n ) 

m atri x ”. It is u p d at e d a n d cl arifi e d i n t his S A P “ T h e m a cr o n utri e nt s elf -s el e ct i on 
p ar a di g m  ( M S S P) is a n i n str u me nt t h at h as t o b e u p d at e d v er y  fr e q u e ntl y b e c a us e of 

f oo d a v ail a bilit y i n t h e gr o c er y st or es. D uri n g t h e u p d at es, i n t h e c urr e nt v ersi o n of F P Q 
us e d i n C R F f or t his st u d y c o nt ai n s 7 3 f o o d it e ms ( w h er e 1 3 f oo d i t e m s i n lo w f at/ hi g h 

s u g ar c at e g or y).”
 I n pr ot o c ol S e cti o n 7. 6 Tr e at m e nt C o m pli a n c e, it st at es “ S u bj e cts will b e c o nsi d er e d 

c o m pli a nt if t h e y  r e c ei v e d at le a s t 7 5 % of t h eir s c h e d ule d d os es f or e a c h d osi n g i nt er v al 
( W e e ks 1 t o 2, W e e ks 3 t o 4, W e e ks 5 t o 8, a n d W e e ks 9 t o e n d p oi nt) d uri n g t h e 

tr e at me nt p eri o d. ” T hi s is u p d at e d i n S A P t h at su bj e cts will b e c o nsi d er e d tr e at m e nt 
c o m pli a nt if t a ki n g ≥ 7 5 % of t h eir s c h e d ul e d d os es f or 1 8 -w e e k tr e at m e nt p eri o d t a ki n g 

i nto a c c o u nt e arl y t er mi n at i on (s p e cifi c all y  e x clu di n g t h e p eri o d aft er e arl y t er mi n at i on) , 
f or st atisti c al s u m m ari es.
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9. R ef er e n c e s

B ail e y BJ, Bri ars G L. Esti m at i n g t h e s urf a c e ar e a of t h e h u m a n b o d y. St at M e d .
1 9 9 6; 1 5( 1 3): 1 3 2 5 - 1 3 3 2. htt ps:// d oi. or g/ 1 0. 1 0 0 2/( SI CI) 1 0 9 7 -
0 2 5 8( 1 9 9 6 0 7 1 5) 1 5: 1 3 % 3 C 1 3 2 5:: AI D -SI M 2 3 3 % 3 E 3. 0. C O; 2 - K

Fli nt A, R a b e n A, Bl u n d ell J E, et  al. R e pr o d u ci bilit y , p o w er a n d v ali dity of  vi s u al a n alo g u e 
s c al es i n ass ess m e nt of a p p etit e s e ns at i ons i n s i n gl e t est m e al st u di es. I nt J O b es R el at M et a b 
Dis or d. 2 0 0 0; 2 4( 1): 3 8 -4 8. ht t ps:// d oi. or g/1 0. 1 0 3 8/sj.ij o. 0 8 0 1 0 8 3

Fli nt A, K a pit z a C, Z dr a v k o vi c M. T h e o n c e -d ail y  hu m a n G L P -1 a n al o g u e lir a gl uti d e i m p a cts 
a p p eti t e a n d e n er g y int a k e i n p at i ent s wit h t yp e 2 di a b et es aft er s h ort -t er m tr e at me nt. Di a b et es
O b es M et a b . 2 0 1 3; 1 5: 9 5 8- 9 6 2. htt ps:// d oi. or g/ 1 0. 1 1 1 1/ d o m. 1 2 1 0 8

Fr a y n, K N. C al c ul at i on of s u bstr at e o xi d at i on r at es i n vi v o fr o m g as e o us e x c h a n g e. J A p pl 
P h ysi ol R es pir E n vir o n E x er c P h ysi ol . 1 9 8 3; 5 5( 2): 6 2 8-6 3 4.
ht t ps:// d oi. or g/ 1 0. 1 1 5 2/ja p pl. 1 9 8 3. 5 5. 2. 6 2 8

G eis el m a n PJ, A n d ers o n A M, D o w d y  M L, et al. R eli a bilit y a n d v ali di t y of a ma cr o n utri e nt 
s elf-s el e ct i on p ar a di g m a n d a f o o d pr ef er e n c e q u esti o n n air e. P h ysi ol B e h a v . 
1 9 9 8; 6 3( 5): 9 1 9 - 9 2 8. htt ps:// d oi. or g/ 1 0. 1 0 1 6/ S 0 0 3 1-9 3 8 4( 9 7) 0 0 5 4 2 - 8

H eil br o n n L K, d e J o n g e L, Fris ar d MI, et  al. Ef f e ct of 6-m o nt h c al ori e r estri ct i on o n bi o m ar k ers 
of  lo n g e vi t y, m et a b oli c a d a pt atio n, a n d o xi d ati v e str ess i n o v er w ei g ht i n di vi d u als: a 
r a n d omi z e d c o ntr oll e d tri al. J A M A . 2 0 0 6; 2 9 5( 1 3): 1 5 3 9- 1 5 4 8.
ht t ps:// d oi. or g/ 1 0. 1 0 0 1/ja m a. 2 9 5. 1 3. 1 5 3 9

Hill N R, L e v y J C, M att h e ws D R. E x p a nsi o n of t h e h o m e ost asis m o d el ass ess m e nt of β -c ell  
f u n cti on a n d i ns uli n r esist a n c e t o e n a bl e cli ni c al tri al o ut c o m e m o d eli n g t hr o u g h t h e 
i nter a ct i v e a dj ustm e nt  of p h ysi ol og y  an d tr e at m e nt eff e ct s: i H O M A 2. Di a b et es C ar e .
2 0 1 3; 3 6( 8): 2 3 2 4 - 2 3 3 0. htt ps:// d oi. or g/ 1 0. 2 3 3 7/ d c 1 2 -0 6 0 7

J é q ui er E, A c h es o n K, S c h ut z Y. Ass ess m e nt of e n er g y  e x p e n dit ur e a n d f u el utili z ati o n i n m a n. 
A n n u R e v N utr . 1 9 8 7; 7: 1 8 7- 2 0 8. htt ps:// d oi. or g/ 1 0. 1 1 4 6/ a n n ur e v. n u. 0 7. 0 7 0 1 8 7. 0 0 1 1 5 5

Kr o e n k e K, S pit z er R L, Willi a ms J B. T h e P H Q -9: v ali dit y of  a bri ef d e pr essi on s e v erit y 
m e as ur e. J G e n I nt er n M e d . 2 0 0 1; 1 6( 9): 6 0 6- 6 1 3. htt ps:// d oi. or g/ 1 0. 1 0 4 6/j. 1 5 2 5 -
1 4 9 7. 2 0 0 1. 0 1 6 0 0 9 6 0 6. x

M ari  A, P a ci ni G, M ur p h y E, L u d vi k B, N ol a n J. A m o d el -b as e d m et h o d f or ass essi n g i ns uli n 
s e nsit i vity fr om t he or al  glu c o s e t ol er a n c e t est. Di a b et es C ar e . 2 0 0 1; 2 4: 5 3 9- 5 4 8.
ht t ps:// d oi. or g/ 1 0. 2 3 3 7/ di a c ar e. 2 4. 3. 5 3 9

M ats u d a M, D e Fr o n z o R A. I ns uli n s e nsit i vity i n di c es o bt ai n e d fr om or al  gl u c o s e t oler a n c e 
t esti n g: c om p ar is o n wit h t h e e u gl y c e mi c i ns uli n cl a m p. Di a b et es C ar e . 1 9 9 9; 2 2( 9): 1 4 6 2- 1 4 7 0.
ht t ps:// d oi. or g/ 1 0. 2 3 3 7/ di a c ar e. 2 2. 9. 1 4 6 2

S c hli c ht kr ull J, M u n c k O, J ersil d M. T h e M -v al u e, a n i n d e x of bl o o d -s u g ar c o ntr ol i n di a b et i cs. 
A ct a M e d S c a n d . 1 9 6 5; 1 7 7: 9 5-1 0 2. htt ps:// d oi. or g/ 1 0. 1 1 1 1/j. 0 9 5 4 -6 8 2 0. 1 9 6 5.t b 0 1 8 1 0. x

S er vi c e FJ, O’ Bri e n P C. T h e r el at i on of gl y c a e mi a t o t h e ris k o f d e v el o p m e nt a n d pr o gr essi o n of 
r eti n o p at h y in t h e di a b et i c c o ntr ol a n d c om p li c ati ons tri al. Di a b et ol o gi a . 
2 0 0 1; 4 4( 1 0): 1 2 1 5 - 1 2 2 0. htt ps:// d oi. or g/ 1 0. 1 0 0 7/s 0 0 1 2 5 0 1 0 0 6 3 5
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St u m v oll M, Mitr a k o u A, Pi m e nt a W, J e nss e n T, Y ki -J ar vi n e n H, V a n H a eft e n T, R e n n W, 
G eri c h J. Us e of  t h e or al glu c o s e t ol er a n c e ht t ps:// d oi. or g/ 1 0. 2 3 3 7/ di a c ar e. 2 3. 3. 2 9 5 t est t o 
ass ess i ns uli n r el e as e a n d i ns uli n s e nsit i vity. Di a b et es C ar e . 2 0 0 0; 2 3( 3): 2 9 5- 3 0 1.
ht t ps:// d oi. or g/ 1 0. 2 3 3 7/ di a c ar e. 2 3. 3. 2 9 5

St u m v oll M, V a n H a eft e n T, Frits c h e A, G eri c h J. Or al gl u c o s e t ol er a n c e t est i n d e x es f or i ns uli n 
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