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2. A B B R E VI A TI O N S

A b br e vi at i ons p ert ai n t o t h e St atist i c al A n al ysis Pl a n ( S A P) o nl y ( n ot t h e t a bl es, fi g ur es a n d 
listi n gs [ T F Ls]).

% A U C(t l ast-∞)  P er c e nt a g e of A U C( 0 -∞) e xtr a p ol at e d

A E A d v ers e e v e nt

A D A A nt idr u g a nt i b o d y

A U C Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e

A U C  Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e d uri n g t h e d osi n g 
i nter v al

A U C( 0 -∞) Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m t i m e z er o t o 
i nfi nity

A U C( 0 - 2 4) Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m t i m e z er o t o 
2 4 h p ost d os e

A U C 0- 1 2 0 mi n Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m t i m e z er o t o 1 2 0 
mi n ut es

A U C( 0 - 1 6 8) Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m t i m e z er o t o 
1 6 8 h p ost d os e

A U C( 0 -t l ast) Ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m t i m e z er o t o 
ti m e t, w h er e t is t h e l ast ti m e p oi nt wit h a me as ur a bl e c o n c e ntr ati o n

B MI B o d y  mass i n d e x

B Q L B el o w t h e q u a nt ifi a bl e l o w er li mit of t h e ass a y

CI C o nfi d e n c e i nter v al

C l ast L ast q u a nt ifi a bl e dr u g c o n c e ntr ati o n

C L/ F A p p ar e nt t ot al b o d y  cl e ar a n c e of dr u g c al c ul at e d aft er e xtr a-v as c ul ar

a d mi nistr ati o n

C m a x M a xi m u m o bs er v e d dr u g c o n c e ntr ati o n

C pr e d o s e Pr e d os e o bs er v e d dr u g c o n c e ntr ati o n

C R F C as e R e p ort F or m

C R U Cli ni c al R es e ar c h U nit

C S R Cli ni c al St u d y  R e p ort

C V C o effi ci e nt of v ari at i on

E C G El e ctr o c ar di o gr a m

F G F ast i n g gl u c os e
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Δ G 3 0 3 0- mi n ut e gl u c os e i n O G T T -b as eli n e ( 0 mi n ut e) f asti n g gl u c os e i n 
O G T T

H b A 1 c Gl y c at e d h e m o gl o bi n

H D L Hi g h -d e nsit y li p o pr ot ei n

H O M A 2 -B  H o m e o st ati c m o d el  ass ess m e nt f or b et a-c ell f un ct i o n

H O M A 2 -I R  H o m e o st ati c m o d el  ass ess m e nt f or i ns uli n r esist a n c e

ΔI 3 0 3 0- mi n ut e i ns uli n i n O G T T -b as eli n e ( 0 mi n ut e) f asti n g i ns uli n i n 
O G T T

I C H I nt er n ati o n al C o nf er e n c e o n H ar m o nis ati on

L D L L o w -d e nsit y li p o pr ot ei n

L L O Q L o w er li mit of q u a nt ifi c ati on

M e d D R A  M e di c al Di ct i on ar y f or R e g ul at or y  A cti viti es

O GI S Or al  glu c os e i ns uli n s e nsit i vity

O G T T Or al  glu c os e t ol er a n c e t est

Q W O n c e -w e e kl y

P D P h ar m a c o d y n a mi c

P G Pl as m a g l u c os e

P K P h ar m a c o ki n et i c

R A ( AU C) A c c u m ul at i on r ati o b as e d u p o n A U C 

S A E S eri o us a d v ers e e v e nt

S A P St ati st i c al A n al ysis Pl a n

S C S u b c ut a n e o us 

S D St a n d ar d d e vi at i on 

t1/ 2 H alf -lif e ass o ciat e d wi t h t h e t er mi n al r at e c o nst a nt ( λz) i n 
n o n- c o m p art m e nt al a n al ysis 

T 2 D M T y p e 2 di a b et es m elli t u s

T E A D A  Tr e at m e nt -e m er g e nt a nt i-dr u g a nti b o d y

T E A E Tr e at m e nt -e m er g e nt a d v ers e e v e nt

T F Ls T a bl es, Fi g ur es, a n d List i n gs

tm a x Ti m e o f m a xi m u m o bs er v e d dr u g c o n c e ntr ati o n

U L N U p p er li mit of n or m al

V A S Vi s u al a n alo g s c al e
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V L D L V er y  lo w -d e nsit y li p o pr ot ei n

V z/ F A p p ar e nt v ol u m e o f di stri b ut i on d uri n g t h e t er mi n al p h as e aft er 
e xtr a -v as c ul ar a d mi nistr ati o n

W H O W o rld H e al t h Or g a ni z ati on
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3. I N T R O D U C TI O N

T his S A P h as b e e n d e v el o p e d aft er r e vi e w of t h e Cli ni c al St u d y  Pr ot o c ol (fi n al ver si o n d at e d 
2 7 M a y  2 0 2 0) a n d pr ot o c ol a m e n d m e nt ( a) (fi n al v ersi o n d at e d 1 1 J ul y 2 0 2 0) .

T his S A P d es cri b es t h e pl a n n e d a n al ysis o f t he s af et y , t oler a bili t y, p h ar m a c o ki n eti c ( P K) a n d 
p h ar m a c o d y n a mi c ( P D) d at a fr o m t his st u d y. A d et ail e d d es cri pt i on of t h e pl a n n e d T F Ls t o b e 
pr es e nt e d i n t h e cli ni c al st u d y  r e p ort ( C S R) is pr o vi d e d i n t h e a c c o m p a n yi n g T F L s h ell 
d o c u m e nt.

T h e i nt e nt of t his d o c u m e nt is t o pr o vi d e g ui d a n c e f or t h e s t atist i c al, P K a n d P D a n al ys es of d at a . 
I n g e n er al , t h e a n al ys es ar e b as e d o n i nf or m ati on fr o m t h e pr ot o c ol, u nl ess t h e y ha v e b e e n 
m o difi e d i n a gr e e m e nt wit h El i Lill y a n d C o m p a n y . A li mit e d a m o u nt of i nf or m ati o n c o n c er ni n g 
t his st u d y ( e. g., o bje cti v es, st u d y d e sig n) is gi v e n t o h el p t h e r e a d er’s i nt er pr et ati o n . W h e n t h e 
S A P a n d T F L s h ells ar e a gr e e d u p o n a n d fi n ali z e d, t h e y will s er v e as t h e t e m pl at e f or t his 
st u d y’s C S R.

T his S A P s u p ers e d es t h e st atist i c al c o nsi d er ati ons i d e ntifi e d i n t h e pr ot o c ol; w h ere 
c o nsi d er ati o ns ar e s u bst a nt i all y diff er e nt, t h e y will b e s o id e nt ifi e d. If a d diti on al  a n al ys es ar e 
r e q uir e d t o s u p ple m e nt t h e pl a n n e d a n al ys es d es cri b e d i n t his S A P, t h e y  ma y b e p erf or m e d a n d 
will b e i d e nt ifi e d i n t h e C S R. A n y s u bst a nt i al d e vi ati o ns fr o m t his S A P will b e a gr e e d u p o n wi t h
Eli Lill y a n d C o m p a n y a n d i d e nt ifi e d i n t h e C S R. A n y mi n or d e vi at i ons fr om t he T F Ls m a y  not 
b e d o c u m e nt e d i n t h e C S R.

T his S A P is writt e n wit h c o nsi d er ati o n of t h e r e c o m m e n d at i ons o utli n e d i n t h e I nt e r n ati o n al 
C o nf er e n c e o n H ar m o nis at i on (I C H) E 9 G ui d eli n e e ntit l e d G ui d a n c e f or I n d ustr y: St ati st i cal  
Pri n ci pl es f or Cli ni c al Tri als 1 a n d t h e I C H E 3 G ui d eli n e e nt itl e d G ui d a n c e f or I n d ustr y: 
Str u ct ur e a n d C o nt e nt of Cli ni c al St u d y  R e p orts2 .

4. S T U D Y O B J E C TI V E S

4. 1  P ri m a r y O bj e cti v e

T h e pri m ar y  o bj e cti v e of t h e st u d y is:

 T o i n v esti g at e t h e s af et y a n d t ol er a bili t y of L Y 3 4 9 3 2 6 9 f oll owi n g 4 o n c e -w e e kl y 
s u b c ut a n e o us ( S C ) d os es.

T h e pri m ar y  e n d p oi nts of t h e st u d y ar e:

 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) a n d s eri o us a d v ers e e v e nts ( S A Es).

4. 2  S e c o n d a r y O bj e cti v es

T h e s e c o n d ar y  o bj e cti v es of t h e st u d y ar e:

 T o c h ar a ct eri z e t h e P K o f L Y 3 4 9 3 2 6 9 f o ll owi n g 4 o n c e -w e e kl y S C d o s e s .



Fi n al , 0 2 J u n e 2 0 2 0              P a g e 8 of 2 8

St ati st i c al A n al ysis Pl a n C O N FI D E N TI A L
C o v a n c e Cli ni c al S t u d y N o. 1 0 0 0 0 7 1- 8 4 4 1 0 7 8 S p o ns or R ef er e n c e J 1 X -M C -G Z H C

 T o e v al u at e t h e c h a n g e i n f asti n g gl u c os e (F G ) f oll o wi n g 4 o n c e-w e e kl y S C d os es of  
L Y 3 4 9 3 2 6 9 a n d d ul a gl ut i d e.

T h e s e c o n d ar y e nd p oi nts of t h e st u d y  ar e:

 M a xi m u m o bs er v e d dr u g c o n c e ntr ati o n ( C m a x ) a n d ar e a u n d er t h e c o n c e ntr ati o n v ers us 
ti m e c ur v e ( A U C).

 C h a n g e fr o m b as eli n e i n F G.

4. 3  E x pl o r at o r y O bj e cti v es

T h e e x pl or at or y  o bje ct i v es of t h e st u d y ar e:

 T o e x pl or e P D eff e cts of  L Y 3 4 9 3 2 6 9 a n d d ul a gl uti d e f oll owi n g 4 o n c e -w e e kl y S C d os es .
 T o c h ar a ct eri z e t h e i m m u n o g e ni cit y of L Y 3 4 9 3 2 6 9 f o ll owi n g 4 o n c e -w e e kl y S C d os es .

T h e e x pl or at or y  P D e n d p oi nts of t h e st u d y ar e:

 C h a n g e fr o m b as eli n e i n m e a n d ail y pl as m a gl u c os e ( P G ) ( 6-p oi nt P G pr ofil e) .
 C h a n g e fr o m b as eli n e i n gl y c at e d h e m o gl o bi n ( H b A 1 c ).
 C h a n g e fr o m pr e m e al f asti n g d uri n g or al  glu c os e t ol er a n c e t est ( O G T T ) f or:

o P G c o n c e ntr ati o ns
o i ns uli n c o n c e ntr ati o ns
o C- p e pti d e c o n c e ntr ati o ns
o gl u c a g o n c o n c e ntr ati o ns.

 C h a n g e fr o m b as eli n e i n i n di c es of b et a- c ell f u n cti o n i n:
o h o m e o st ati c mo d el  ass ess m e nt f or b et a-c ell f un ct i on ( H O M A 2 - B)
o di s p o sitio n i n d e x fr o m  O G T T
o 3 0 mi n ut e i ns uli n i n O G T T -b as eli n e ( 0 mi n ut e) f asti n g i ns uli n i n O G T T 

(ΔI 3 0 )/3 0 mi n ut e gl u c os e i n O G T T -b as eli n e ( 0 mi n ut e) F G i n O G T T (Δ G 3 0 )
fr om O G T T

o I ns uli n A U C fr o m 0 t o 1 2 0 mi n ut es (A U C 0- 1 2 0 mi n ) fr om O G T T .
 C h a n g e fr o m b as eli n e i n:

o F ast i n g i ns uli n i n di c es:
 h o m e o st ati c mo d el  ass ess m e nt f or i ns uli n r esist a n c e (H O M A 2 -I R)
 f asti n g i ns uli n.

o p ost pr a n di al i ns uli n s e nsit i vity i n di c es
 M ats u d a
 Or al  glu c os e i ns uli n s e nsit i vity (O GI S )
 St u m v oll .

 C h a n g e fr o m b as eli n e i n f ast i n g li pi d p ar a m et ers:
o trigl y c eri d e s
o t ot al c h ol est er ol, a n d
o l ow- d e nsit y li p o pr ot ei n (L D L )-, hi g h -d e n si t y li p o pr ot ei n (H D L )-, a n d v er y l ow-

d e nsit y li p o pr ot ei n (V L D L )-c h o l est er ol.
 C h a n g e fr o m b as eli n e i n b o d y  w eig ht.
 C h a n g e fr o m b as eli n e i n w aist cir c u mf er e n c e .
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 C h a n g e fr o m b as eli n e i n g astri c e m pt yi n g .
 C h a n g e i n a p p et ite vis u al a n al o g s c al e at f ast i n g.

T h e e x pl or at or y  e n d p oi nt for i m m u n o g e ni cit y is:

 I n ci d e n c e of tr e at m e nt-e m er g e nt a nt i dr u g a nti b o d y (A D A ).

5. S T U D Y D E SI G N

St u d y  G Z H C is a P h as e 1, r a n d o mi z e d, i n v esti g at or- a n d p ati e nt -bli n d, pl a c e b o -c o ntr oll e d, 
c o m p ar at or -c o nt r oll e d, 4-w e e k m ult i pl e-d os e es c al ati o n st u d y  in p at i ent s wit h ty p e 2 di a b et es 
m e llit us (T 2 D M ).

Tr uli cit y ( d ul a gl uti d e) will b e us e d as a p ositi v e c o ntr ol f or P D of gl u c a g o n -li k e-p e pt i d e 1 
p h ar m a c o l og y .

A g e n er al s c h e m a f or G Z H C c a n b e s e e n i n Fi g ur e 1 .

U p t o 4 c o h orts ar e pl a n n e d t o r e c ei v e a w e e kl y d os e of st u d y  int er v e nt i on f or 4 w e e ks. P ati e nt s 
f ou n d t o b e eli gi bl e a c c or di n g t o t h e st u d y  e ntr y crit eri a will b e r a n d o ml y assi g n e d t o r e c ei ve 
L Y 3 4 9 3 2 6 9, pl a c e b o, or d ul a gl ut i d e. P ati e nt s n ot r a n d o ml y a s si g n e d t o L Y 3 4 9 3 2 6 9 will r e c ei v e 
a o n c e -w e e kl y ( Q W ) f or 4 w e e ks. D e p e n di n g o n t h ei r 
c o h ort, p ati e nt s r a n d o ml y assi g n e d t o L Y 3 4 9 3 2 6 9 will r e c ei v e Q W f or 4 
w e e ks. C o h orts 1 a n d 2 will r e c ei v e 4 fi x e d d os es. C o h orts 3 a n d 4 will r e c ei v e t h e w e e kl y d os es 
i n st e p wis e i n cr e m e nts, as g ui d e d b y e m er gi n g t ol er a bilit y,  P K, a n d/ or P D d at a i n t h e pr e c e di n g 
d os e c o h orts.

Fi g u r e 1 - G e n e r al s c h e m a f o r G Z H C

C CI

C CI

C CI

C CI

C CI
C CI
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7. S A M P L E SI Z E J U S TI FI C A TI O N

A p pr o xi m at el y  6 4 p at i ent s ma y  be r a n d o ml y assi g n e d t o st u d y int er v e nti o n s u c h t h at 
a p pr o xi m at el y  1 2 e v al u a bl e p at i ent s fr o m e a c h of t h e 4 c o h orts c o m pl et e t h e st u d y . I n e a c h
c o h ort, p ati e nt s will b e r a n d o ml y assi g n e d t o

 8 L Y 3 4 9 3 2 6 9
 2 d ul a gl ut i d e, a n d
 2 pl a c e b o.

If p at i ent s ar e dis c o nt i n u e d d uri n g t h e st u d y, a d diti o n al p at i ent s m a y b e e nr o ll e d as r e pla c e m e nts 
f or t h es e p ati e nt s. T h e s a m pl e si z e is c o nsi d er e d s uffi ci e nt f or e v al u at i n g t h e pri m ar y o bj e cti v e 
of  t his st u d y.

8. D E FI NI TI O N O F A N A L Y SI S P O P U L A TI O N S

T h e “ S af et y ” p o p ul a tio n will c o nsist of a ll p ati e nt s r a n d o ml y assi g n e d t o st u d y int er v e nt i on a n d 
w h o r e c ei v e d at l e ast 1 d os e of st u d y i nt er v e nt i on. P ati e nt s will b e a n al y z e d a c c or di n g t o t h e 
i nter v e nt i on t he y  a ct u all y r e c ei v e d.

T h e “ P h ar m a c o ki n et i c” p o p ul at i on will c o nsist of  all p ati e nt s w h o r e c ei v e d at l e ast 1 d os e of 
L Y 3 4 9 3 2 6 9 a n d h a v e e v al u a bl e P K s a m pl e.

T h e “ P h ar m a c o d y n a mi c ” p o p ul at i on will c o nsist of a ll p at i ent s w h o r e c ei v e d at l e ast 1 d os e of 
st u d y int er v e nti o n a n d h a v e e v al u a bl e P D s a m pl e.

All pr ot o c ol d e vi at i ons t hat o c c ur d uri n g t h e st u d y  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 at i on w h e n s u bj e cts ar e assi g n e d t o a n al ysis p o p ul at i ons.

C CI
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9. S T A TI S TI C A L M E T H O D O L O G Y

9. 1  G e n e r al

D at a list i n gs will b e pr o vi d e d f or all d at a t hat is d at a b as e d . S u m m ar y  st atisti cs a n d st atist i c al 
a n al ysis will o nl y  be pr es e nt e d f or d at a w h er e d et ail e d i n t his S A P . F or c o nti n u o us d at a, 
s u m m ar y st atist i cs will i n cl u d e t h e arit h m et i c m e a n, arit h m eti c st a n d ar d d e vi at i on ( S D), m e di a n, 
mi n, m a x a n d N; f or l o g -n or m al d a t a ( e. g. t h e P K p ar a m et ers: A U Cs a n d C m a x ) t h e g e o metri c 
m e a n a n d g e o m et ric c o effi ci e nt of v ari at i on ( C V %) will als o b e pr es e nt e d . F o r c at e g ori c al d at a, 
fr e q u e n c y c o u nt a n d p er c e nt a g es will b e pr es e nt e d. D at a list i n gs will b e pr o vi d e d f or all p at i ent s 
u p t o t h e p oi nt of wit h dr a w al, with a n y p at i ent s e x clu d e d fr o m  t h e r ele v a nt p o p ul ati o n 
hi g hli g ht e d . S u m m ar y st atist i cs a n d st atist i c al a n al ys es will g e n er all y o nl y b e p erf or m e d f or 
p ati e nt s i n cl u d e d i n t h e r el e v a nt a n al ysis p o p ul ati o n. F or t h e c al c ul at i on of s u m m ar y st atisti cs 
a n d st atist i cal  a n al ysis, u nr o u n d e d d at a will b e us e d. 

M e a n c h a n g e fr o m b as eli n e is t h e m e a n of all i n di vi d u al p ati e nt s’ c h a n g e fr o m b as eli n e v al u es . 
E a c h i n di vi d u al c h a n g e fr o m b as eli n e will b e c al c ul at e d b y s u btr a cti n g t h e i n di vi d u al p at i ent ’s 
b as eli n e v al u e fr o m t h e v al u e at t h e ti m e p o i nt. T h e i n di vi d u al p at i ent ’s c h a n g e fr om b as eli n e 
v al u es will b e us e d t o c al c ul at e t h e m e a n c h a n g e fr o m b as eli n e usi n g a S A S pr o c e d ur e s u c h as 
Pr o c U ni v ari at e.

D at a a n al ysis will b e p erf or m e d usi n g S A S ® V ersi o n 9. 4 or gr e at er.

9. 2  D e m o g r a p hi cs a n d P ati e nt Dis p ositi o n

P ati e nt dis p osit i on will b e list e d . T h e d e m o gr a p hi c v ari a bl es a g e, s e x, r a c e, et h ni cit y, b o d y  
w ei g ht, h ei g ht a n d b o d y  mass i n d e x will b e s u m m ari z e d a n d list e d . I n a d diti on, s cr e e ni n g 
H b A 1 c , fast i n g s er u m tri gl y c eri d e, a n d f ast i n g P G will b e s u m m ari z e d a n d list e d.

All ot h er d e m o gr a p hi c v ari a bl es will b e list e d o nl y.

9. 3  P h a r m a c o ki n eti c Ass ess m e nt

9. 3. 1  P h a r m a c o ki n eti c A n al ysis

N o n c o m p art m e nt al  met h o ds a p pli e d wit h a v ali d at e d s oft w ar e pr o gr a m ( P h o e ni x Wi n N o nli n 
V ersi o n 8. 1 or l at er) t o t h e plas m a c o n c e ntr ati o ns of L Y 3 4 9 3 2 6 9 will b e us e d t o d et er mi n e t h e 
f oll owi n g P K p ar a m et ers, w h e n p ossi bl e: 
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P a r a m et e r  U n its  D efi niti o n

A U C( 0 -tl ast)  n g. h/ m L ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m ti m e z er o t o 
ti m e t, w h ere t is t h e l ast ti m e p oi nt wit h a m e as ur a bl e c o n c e ntr ati o n

A U C( 0 -1 6 8)  n g. h/ m L ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m ti m e z er o t o 
1 6 8 h p ost d os e

A U C  n g. h/ m L ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e d uri n g t h e d osi n g 
i nt er v al

C m a x n g/ m L  m a xi m u m  obs er v e d dr u g c o n c e ntr ati o n

C pr e d os e n g/ m L  p r ed os e o bs er v e d dr u g c o n c e ntr ati o n

tm a x h ti m e of m a xi m u m o bs er v e d dr u g c o n c e ntr ati o n

t1/ 2 h h alf -lif e ass o ci at e d wit h t h e t er mi n al r at e c o nst a nt ( λ z ) i n 
n o n- c o m p art m e nt al a n al ysis at W e e k 4 o nl y

C L/ F L/ h a p p ar e nt t ot al b o d y cl e ar a n c e of dr u g c al c ul at e d aft er 
e xtr a -v as c ul ar a d mi nistr ati o n at W e e k 4 o nl y (f or C o h orts 1 a n d 2)

V z / F L a p p ar e nt v ol u m e of distri b uti o n d uri n g t h e t er mi n al p h as e aft er 
e xtr a -v as c ul ar a d mi nistr ati o n at W e e k 4 o nl y (f or C o h orts 1 a n d 2)

P e a k -t o-Tr o u g h  N A p e a k t o tr o u g h r ati o (f or C o h orts 1 a n d 2)

R A ( A U C)  N A a c c u m ul ati o n r ati o b as e d u p o n A U C  ( C o h orts 1 a n d 2 o nl y)

R A ( A U C ) =
� � � ( � � � � 4 )

� � � ( � � � � 1 )

A d dit i on al P K p ar a m et ers m a y  be c al c ul at e d, as a p pr o pri at e.  

T h e s oft w ar e a n d v ersi o n us e d f or t h e fi n al a n al ys es will b e s p e cifi e d i n t h e C S R . A n y 
e x c e pti o ns or s p e ci al h a n dli n g of d at a will b e cl e arl y d o c u m e nt e d wit hi n t h e fi n al st u d y r e p ort.

F or m atti n g of  t a bl es, fi g ur es a n d a b br e vi ati ons will f o ll o w t h e Eli Lill y Gl o b al P K/ P D/ T S T o ol: 
N O N -C O M P A R T M E N T A L P H A R M A C O KI N E TI C S T Y L E G UI D E. T h e v ersi o n o f t he t o ol

eff e ct i v e at t h e ti m e of P K a n al ysis will b e f oll ow e d.

G e n e r al P K P a r a m et e r R ul es

 A ct u al  s a m pli n g ti m es will b e us e d i n t h e fi n al a n al ys es of i n di vi d u al P K p ar a m et ers, 
e x c e pt f or pr e -d os e s a m pli n g ti m es w hi c h will b e s et t o z er o . F or mul tipl e d os e pr ofil es, 
t he pr e -d os e ti m e will b e s et t o z er o u nl ess a ti m e d e vi at i on f alls o utsid e of  t h e pr ot o c ol 
bl o o d c oll e cti o n t i m e wi n d o w w hi c h is c o nsi d er e d t o i m p a ct P K p ar a m et er d eri v ati o n.

 C m a x a n d t m a x will b e r e p ort e d fr o m o bs er v e d v al u es.  If C m a x o c c ur s at m or e t h a n 
o n e ti m ep oi nt, t m a x will b e assi g n e d t o t h e first o c c urr e n c e of C m a x . 

 A U C p ar a m et ers will b e c al c ul at e d usi n g a c o m bi n ati o n of t h e li n e ar a n d l o g arit h mi c 
tr a p e z oid al m et h o ds (li n e ar -l og tr a p e z oi d al  r ul e). T h e li n e ar tr a p e z oid al  met h o d will b e 
a p pli e d u p t o t m a x a n d t h e n t h e l o g arit h mi c tr a p e z oi d al m et h o d will b e us e d aft er t m a x . T h e 
mi ni m u m r e q uir e m e nt f or t h e c al c ul at i on of A U C will b e t h e i n cl usi o n of at l e ast t hr e e 
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c o ns e c ut i v e pl as m a c o n c e ntr ati o ns a b o v e t h e l ow er li mit of q u a nt ifi c ati on ( L L O Q ), wit h 
at l e ast o n e of t h es e c o n c e ntr ati o ns f o ll owi n g C m a x . 

 H alf -lif e (t1/ 2 ) will b e c al c ul at e d, w h e n a p pr o pri at e, b as e d o n t h e a p p ar e nt t er mi n al 
l og-li n e ar p orti o n of t h e c o n c e ntr ati o n- ti m e c ur v e. T h e st art of t h e t er mi n al eli mi n ati on 
p h as e f or e a c h p ati e nt will b e d efi n e d b y vis u al i ns p e cti o n a n d g e n er all y will b e t h e first 
p oi nt at w hi c h t h er e is n o s y st e mat i c d e vi ati on fr o m t h e l o g-li n e ar d e cli n e i n pl as m a 
c o n c e ntr ati o ns. H alf -lif e will o nl y b e c al c ul at e d w h e n a r eli a bl e esti m at e f or t his 
p ar a m et er c a n b e o bt ai n e d c o m prisi n g o f at l e ast 3 d at a p oi nts. If t 1/ 2 is esti m at e d o v er a 
ti m e wi n d o w of l ess t h a n 2 h alf -li v es, t h e v al u es will b e fl a g g e d i n t h e d at a listi n gs. A n y 
t1/ 2 v al u e e x cl u d e d fr o m s u m m ar y st atisti cs will b e d o c u m e nt e d i n t h e f o ot n ot e of t h e 
s u m m ar y t a bl e. 

 A u nif or m w ei g ht i n g s c h e m e will b e us e d i n t h e r e gr essi on a n al ysis of t h e t er mi n al 
l og-li n e ar p orti o n of t h e c o n c e ntr ati o n- ti m e c ur v e.

 T h e p ar a m et ers b as e d o n pr e di ct e d dr u g c o n c e ntr ati o n ( C l ast) will be r e p ort e d .

I n di vi d u al P K P a r a m et e r R ul es

 O nl y q u a ntifi a bl e c o n c e ntr ati o ns will b e us e d t o c al c ul at e P K p ar a m et er s wi t h t h e 
e x c e pti o n of s p e ci al  ha n dli n g of c ert ai n c o n c e ntr ati o ns r e p ort e d b el o w t h e l o w er li mit of 
q u a nt itati o n ( B Q L). Pl as m a c o n c e ntr ati o ns r e p ort e d as B Q L will b e s et t o a v al u e o f z er o 
w h e n all o f t he f oll o wi n g c o n dit i ons ar e m et: 

o T h e c o m p o u n d is n o n -e n d o g e n o us.

o T h e s a m pl es ar e f r o m t h e i nitial d os e p eri o d f or a p ati e nt or fr o m a 
s u bs e q u e nt d os e p eri o d f o ll owi n g a s uit a bl e w as h -o ut p eri o d.

o T h e ti m e p oi nts o c c ur b ef or e t h e first q u a nt ifi a bl e c o n c e ntr ati o n.

 All ot h er B Q L c o n c e ntr ati o ns t h at d o n ot m e et t h e a b o v e crit eri a will b e s et t o missi n g. 

 Als o, w h er e t w o or m or e c o ns e c ut i v e c o n c e ntr ati o ns ar e B Q L t o w ar ds t h e e n d of a 
pr ofil e, t h e pr ofil e will b e d e e m e d t o h a v e t er mi n at e d a n d t h er ef or e a n y f urt h er 
q u a nt ifi a bl e c o n c e ntr ati o ns will b e s et t o missi n g f or t h e c al c ul ati on of t h e P K p ar a m et ers 
u nl ess it i s c o nsi d er e d t o b e a tr u e c h ar a ct eristi c of t h e pr ofil e of t h e dr u g.

I n di vi d u al C o n c e nt r ati o n vs. Ti m e P r ofil es

 I n di vi d u al c o n c e ntr ati o ns will b e pl ott e d utili zi n g a ct u al s a m pli n g ti m es.

 T h e t er mi n al p o i nt s ele ct i ons will b e i n di c at e d o n a s e mi -l og ari t h mi c plot.
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A v e r a g e C o n c e nt r ati o n vs. Ti m e P r ofil es

 T h e a v er a g e c o n c e ntr ati o n pr ofil es will b e gr a p h e d usi n g s c h e d ul e d ( n o mi n al) 
s a m pli n g t i m es. 

 T h e a v er a g e c o n c e nt r ati o n pr ofil es will b e gr a p h e d usi n g arit h m et i c a v er a g e 
c o n c e ntr ati o ns.

 T h e pr e -d os e a v er a g e c o n c e ntr ati o n f or si n gl e -d os e d at a fr o m  n o n-e n d o g e n o us 
c o m p o u n ds will  be s et t o z er o. Ot h er wis e, o nl y  q u a ntifi a bl e c o n c e ntr ati o ns will b e 
us e d t o c al c ul at e a v er a g e c o n c e ntr ati o ns.

 C o n c e ntr ati o ns at a s a m pli n g ti m e e x c e e di n g t h e s a m pli n g ti m e wi n d o w s p e cif i e d 
i n t h e pr ot o c ol, or ± 1 0 %, will b e e x cl u d e d fr o m t h e a v er a g e c o n c e ntr ati o n 
pr ofil es.

 C o n c e ntr ati o ns e x cl u d e d fr o m t h e m e a n c al c ul ati o n will b e d o c u m e nt e d i n t h e 
fi n al st u d y r e p ort.

 A c o n c e ntr ati o n a v er a g e will b e pl ott e d f or a gi v e n s a m pli n g ti m e o nl y  if 2/ 3 of 
t he i n di vi d u al d at a at t h e ti m e p oi nt h a v e q u a nt ifi a bl e m e as ur e m e nts t h at ar e 
wi t hi n t h e s a m pli n g ti m e wi n d o w s p e cifi e d i n t h e pr ot o c ol or ± 1 0 %. A n a v er a g e 
c o n c e ntr ati o n est i m at e d wit h l ess t h a n 2/ 3 b ut m or e t h a n 3 d at a p oi nt s ma y b e 
di s pl a y e d o n t h e m e a n c o n c e ntr ati o n pl ot if d et er mi n e d t o b e a p pr o pri at e a n d will 
b e d o c u m e nt e d wi t hi n t h e fi n al st u d y r e p ort.

T r e at m e nt of O utli e rs D u r i n g P h a r m a c o ki n eti c A n al ysis

A p pli c at i on of t his pr o c e d ur e t o all P K a n al ys es is n ot a r e q uir e m e nt. R at h er, t his pr o c e d ur e 
pr o vi d es j ust ifi c ati o n f or e x cl usi on of d at a w h e n s ci e nt ifi c all y a p pr o pri at e. T his pr o c e d ur e 
d es cri b es t h e m et h o d ol o g y  for i d e nt if yi n g a n i n di vi d u al v al u e as a n o utli er f or p ot e nti al 
e x cl usi o n, b ut d o es n ot r e q uir e t h at t h e v al u e b e e x cl u d e d fr o m a n al ysis. T h e f o ll owi n g 
m et h o d ol o g y  will n ot b e us e d t o e x cl u d e c o m pl et e pr ofil es fr o m a n al ysis.

D at a W ithi n a n I n di vi d u al Pr ofil e
A v al u e wit hi n a n i n di vi d u al pr ofil e m a y b e e x cl u d e d fr o m a n al ysis a n d will b e d e ci d e d at ti m e 
of  r e vi e w if a n y of t he f ol l owi n g cri t eri a ar e m et:

 F or P K pr ofil es d uri n g m ult i pl e d osi n g, t h e c o n c e ntr ati o n of t h e pr e-d os e s a m pl e e x c e e ds 
all m e as ur e d c o n c e ntr ati o ns f or t h at i n di vi d u al i n t h e s u bs e q u e nt p ost -d os e s a m pl es.

 F or P K pr ofil es d uri n g si n gl e d osi n g of n o n -e n d o g e n o us c o m p o u n ds, t h e c o n c e ntr ati o n i n 
a pr e -d os e s a m pl e is q u a nt ifi a bl e.

 F or a n y  q u esti on a bl e d at u m  t h at d o es n ot s atisf y t h e a b o v e crit eria, t h e pr ofil e will b e 
e v al u at e d a n d r es ults r e p ort e d wit h a n d wit h o ut t h e s us p e ct e d d at u m. 
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D at a B et w e e n I n di vi d u al Pr ofile s

1. If n < 6, t h e n t h e d at as et is t o o s m all t o c o n d u ct a r eli a bl e r a n g e t est. D at a will b e a n al y z e d 
wi t h a n d wit ho ut t h e at y pi c al v al u e, a n d b ot h s ets of r es ults will b e r e p ort e d.  

2. If n 6, t h e n a n o bj e ct i v e o utli er t est will b e us e d t o c o m p ar e t h e at ypi c al v al u e t o ot h er 
v al u es i n cl u d e d i n t h at c al c ul at i on:

a. Tr a nsf or m all v al u es i n t h e c al c ul ati o n t o t h e l o g arit h mi c d o m ai n.

b. Fi n d t h e m ost e xtr e m e v al u e fr o m  t h e arit h m eti c m e a n of t he l o g tr a nsf or m e d 
v al u es a n d e x cl u d e t h at v al u e fr o m t h e d at as et.

c. C al c ul at e t h e l o w er a n d u p p er b o u n ds of t h e r a n g e d efi n e d b y t h e arit h m et i c 
m e a n ± 3 * S D of t h e r e m ai ni n g l o g -tr a nsf or m e d v al u es.

d. If t h e e xtr e m e v al u e is wit hi n t h e r a n g e of arit h m eti c m e a n ± 3 * S D, t h e n it is 
n ot a n o utli er a n d will b e r et ai n e d i n t h e d at as et.

e. If t h e e xtr e m e v al u e is o utsi d e t h e r a n g e of arit h m eti c m e a n ± 3 * S D, t h e n it is 
a n o utli er a n d will b e e x cl u d e d fr o m a n al ysis.

If t h e r e m ai ni n g d at as et c o nt ai ns a n ot h er at ypi c al  d at u m s us p e ct e d t o b e a n o utli er a n d n ≥ 6 
f oll owi n g t h e e x cl usi o n, t h e n r e p e at st e p 2 a b o v e. T his e v al u at i on m a y b e r e p e at e d as m a n y 
ti m es as n e c ess ar y, e x cl u di n g o nl y o n e s us p e ct e d o utli er i n e a c h it er ati o n, u ntil all d at a 
r e mai ni n g i n t h e d at as et f all wit hi n t h e r a n g e o f arit h m et i c m e a n ± 3 * S D of t h e l o g -tr a nsf or me d 
v al u es.

R e p orti n g of E x cl u d e d V al u es
I n di vi d u al v al u es e x cl u d e d as o utli ers will b e d o c u m e nt e d i n t h e fi n al r e p ort. A p pr o v al of t h e 
fi n al r e p ort will c o n n ot e a p pr o v al of t h e e x cl usi o n.

9. 3. 2  P h a r m a c o ki n eti c St atisti c al M et h o d ol o g y

L o g -tr a nsf or me d C m a x a n d A U C ( 0- τ) p ar a m et ers of L Y 3 4 9 3 2 6 9 af t er t h e fir st d o s e will b e 
e v al u at e d usi n g a p o w er m o d el ( w h er e l o g -d os e a cts as a n e x pl a n at or y  v ari a bl e) t o esti m at e 
r atio s of  d o s e-n or m ali z e d g e o m etri c m e a ns a n d c orr es p o n di n g 9 0 % c o nfi d e n c e i nt er v als ( CIs). 
T h e est i m at e d r ati o of d os e-n or m al i z e d g e o metri c m e a ns of P K p ar a m et ers b et w e e n t h e hi g h est 
a n d l o w est d os es will b e us e d t o ass ess d os e pr o p orti o n alit y. A s u bi nt er v al wit hi n t h e hi g h est a n d 
l ow est d os es m a y  als o b e c o nsid er e d f or ass ess m e nt of d os e pr o p orti o n alit y usi n g t h e s a m e 
a p pr o a c h. B et w e e n p ati e nt esti m at es will als o b e pr o vi d e d.

E x a m pl e of  t he S A S c o d e f or t h e a n al ysis:

p r o c  m i x e d  d a t a = x x x ;
m o d e l  l o g _ p k  =  l o g _ d o s e  /  a l p h a = 0 . 1  c l  s o l u t i o n  o u t p r e d = r e s i d s  d d f m = k r ;
e s t i m a t e  ' x x  m g '  i n t e r c e p t  1  l o g _ d o s e  y y  /  a l p h a = 0 . 1  c l ; / * L o g  v a l u e  o f x x * /
e s t i m a t e  ' z z  m g  - x x  m g '  l o g _ d o s e  p p  /  a l p h a = 0 . 1  c l ;  / * D i f f e r e n c e  i n  l o g  
v a l u e s  o f  z z  a n d  x x * /
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o d s  o u t p u t  s o l u t i o n f = e s t ;
o d s  o u t p u t  e s t i m a t e s = e s t i m s ;
r u n ;

T h e p ar a m et er t m a x will  b e a n al y z e d n o n- p ar a m etri c all y usi n g t h e Kr us k al-W allis t est t o 
i n v esti g at e its i n d e p e n d e n c e, a n d, h e n c e, d os e pr o p orti o n ality, wi t h t h e r es p e cti v e p-v al u e 
r e p ort e d. F or e a c h d os e, 9 0 % CIs f or t h e m e di a n will als o b e r e p ort e d.

E x a m pl e S A S c o d e is as f o ll ows:

p r o c  n p a r 1 w a y  d a t a = x x x
  c l a s s  d o s e ;
  v a r  p k ;
  o d s  o u t p u t  K r u s k a l W a l l i s T e s t  = k r u s k ;

r u n ; I ns ert st ats m et h o d ol o g y h er e.

9. 4  P h a r m a c o d y n a mi c Ass ess m e nt

9. 4. 1  P h a r m a c o d y n a mi c A n al ysis

Pl as m a c o n c e ntr ati o ns o f a c et a mi n o p h e n will b e us e d t o d et er mi n e t h e f o ll owi n g p ar a m et ers 

usi n g n o n -c o m p art m e nt al pr o c e d ur es i n v ali d at e d s oft w ar e pr o gr a m ( P h o e ni x Wi n N o nli n 

V ersi o n 8. 1 or l at er).

P a r a m et e r  U n its  D efi niti o n

A U C( 0 - ) n g. h/ m L  ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m ti m e z er o t o 
i nfi nit y

A U C( 0 -2 4 )  n g. h/ m L  ar e a u n d er t h e c o n c e ntr ati o n v ers us ti m e c ur v e fr o m ti m e z er o t o 
2 4 h p ost d os e

% A U C(t l ast- ) % p er c e nt a g e of A U C( 0 - ∞) e xtr a p ol at e d

C m a x n g/ m L  m a xi m u m  obs er v e d dr u g c o n c e ntr ati o n

tm a x h ti m e of m a xi m u m o bs er v e d dr u g c o n c e ntr ati o n

t1/ 2 h h alf -lif e ass o ci at e d wit h t h e t er mi n al r at e c o nst a nt ( λ z ) i n 
n o n- c o m p art m e nt al a n al ysis

C L/ F L/ h  a p p ar e nt t ot al b o d y cl e ar a n c e of dr u g c al c ul at e d aft er 
e xtr a -v as c ul ar a d mi nistr ati o n 

V z / F L a p p ar e nt v ol u m e of distri b uti o n d uri n g t h e t er mi n al p h as e aft er 
e xtr a -v as c ul ar a d mi nistr ati o n 

T h e p ar a m et ers f or a c et a mi n o p h e n will b e c al c ul at e d usi n g t h e s a m e m et h o d ol o g y as P K 
p ar a m et ers ( S e cti o n 9. 3 ). T h e p ar a m et ers will b e list e d a n d s u m m ari z e d.

All P D p ar a m et ers will b e s u m m ari z e d a n d t a b ul at e d b y  tr e at me nt gr o u p a n d d a y . Ap pr o pri at e 
su m m ar y st ati st i cs, as w ell as c h a n g es fr o m b as eli n e, will b e pr o vi d e d f or all of t h e p ar a m et ers 
i n cl u di n g ( w h er e t h e b as eli n e is d efi n e d i n t h e br a c k ets n e xt t o t h e p ar a m et er) :

 M e a n d ail y P G fr o m 6-p oi nt gl u c os e pr ofil e ( D a y - 2)
 H b A 1 c ( D a y 1 pr e d os e)
 P G c o n c e ntr ati o ns f oll owi n g t h e O G T T ( D a y - 1)
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 Ins uli n c o n c e ntr ati o ns d uri n g t he O G T T ( D a y - 1 pr e -O G T T )
 C- p e pti d e c o n c e ntr ati o ns d uri n g t he O G T T ( D a y - 1 pr e -O G T T )
 G l u c a g o n c o n c e ntr ati o ns d ur i n g t h e O G T T ( D a y - 1 pr e -O G T T )
 H O M A 2 - B ( D a y - 1)
 D is p ositi on i n d e x fr om O G T T ( D a y - 1)
 ΔI 3 0/ Δ G 3 0 fr o m O G T T ( D a y - 1)
 I ns uli n A U C 0- 1 2 0 mi n fr o m O G T T ( D a y - 1)
 H O M A 2 -I R ( D a y - 1)
 F ast i n g i ns uli n ( D a y - 1)
 M ats u d a ( D a y - 1)
 O GI S ( D a y - 1)
 St u m v oll ( D a y - 1)
 T rigl y c eri d es ( D a y 1 pr e d os e)
 T ot al  c h ol est er ol ( D a y 1 pr e d os e)
 L D L -, H D L-, a n d V L D L-c h o l est er ol ( D a y 1 pr e d os e)
 G astri c e m pt yi n g ( Da y  - 1)
 A p p et ite vis u al a n al o g s c al e at f asti n g ( D a y 1 pr e d o s e)
 F G ( D a y  1 pr e d os e)
 F ast i n g C-p e pt i d e   

I n di vi d u al o bs er v e d a n d m e a n ti m e pr ofil es of t he p ost d os e P D p ar a m et ers will b e pl ott e d b y  
tr e at me nt gr o u ps.

A d dit i on all y , t h e e n d p oi nts b o d y w ei g ht a n d w aist cir c u mf er e n c e, as w ell as c h a n g e fr o m 
b as eli n e, d efi n e d as D a y  -2, will  be s u m m ari z e d a n d t a b ul at e d b y  tr e at me nt gr o u p a n d d a y .

T h e O G T T will b e us e d t o d eri v e t h e f o ll owi n g P D e n d p o i nts/ bi o m ar k ers b y C o v a n c e:

 F ast i n g ( Pr e-O G T T) gl u c os e, i ns uli n, C -p e pt i d e a n d gl u c a g o n. B as eli n e f or t h es e 
p ar a m et ers will  be t h e D a y  -1 Pr e -O G T T c o n c e ntr ati o n.

 C o n c e ntr ati o ns of gl u c os e, i ns uli n, C -p e pti d e a n d gl u c a g o n d uri n g t h e O G T T. B as eli n e 
f or t h es e p ar a met ers will  be t h e ti m e -m at c h e d D a y -1 Pr e -O G T T c o n c e ntr ati o n.

 A U C( 0 -2 h) f or gl u c os e, i ns uli n, C p e pti d e a n d gl u c a g o n d uri n g t h e O G T T, d eri v e d usi n g 
t he tr a p e z oi d al  r ul e. B as eli n e f or t h es e p ar a m et ers will b e t h e D a y -1 A U C.

I n a d diti on, t h e f o ll owi n g O G T T d eri v e d p ar a m et ers will als o b e d eri v e d:

 H O M A -I R a n d H O M A-B b as e d o n f ast i n g i ns uli n a n d F G 3, 4

� � � � − � � = ( � �� × � � � ) / 2 2 .5 ,

� � � � − � = ( 2 0 � � �� ) / ( � � � − 3 .5 ) ,

w h er e F PI = f asti n g pl as m a i ns uli n i n  U/ m L, F P G = f asti n g pl as m a gl u c os e i n m m ol/ L ;
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Or , alt er n at i v el y,

� � � � − � � = ( � �� × � � � ) / 4 0 5 ,

� � � � − � = ( 3 6 0 � � �� ) / ( � � � − 6 3 ) ,

w h er e F PI = f asti n g pl as m a i ns uli n i n  U/ m L, F P G = f asti n g pl as m a gl u c os e i n m g/ d L.

 I ns uli n o g e ni c i n d e x3, 4

� �� =
∆ �3 0

∆ � 3 0
,

w h er e ∆� 3 0 is t h e c h a n g e i n i ns uli n fr o m ti m e z er o t o 3 0 mi n ut es, ∆ � 3 0 is t h e c h a n g e i n gl u c os e      
fr o m ti m e z er o t o 3 0 mi n ut es, gl u c os e is i n m g/ d L a n d i ns uli n is i n  U/ m L.

 I ns uli n s e nsiti vity ( M ats u d a I n d e x) 5

I SI =
� � � � �

� � � × � � ×
� � � � ( � � � � )

� �
×

� � � � ( � � � � )

� �

,

w h er e gl u c os e is i n m g/ d L a n d i ns uli n is i n  U/ m L, A U C G is t h e A U C of gl u c os e, A U CI is t h e 
A U C of i ns uli n, G 0 is t h e gl u c os e o bs er v ati o n at ti m e z er o, I 0 is t h e i ns uli n o bs er v ati o n at ti m e 
z er o.

 O GI S 6

� �� � =
�

�
� � + � [� � + 4 × � 5 × � 6 × ( � 9 0 − � �� ) × �� � � � � ] � ,

w h er e, � = [� 5 × ( � 9 0 − � �� ) + 1 ] × �� � � � � ,

�� � � � � = � 4 ×

� � × � � � � ×
� � � � � � � �

�
� � �

�
� �

� �

� � � � � � � � �
,

w h e r e � 1 =   6. 5 0 , � 2 = 1 9 5 1 , � 3 = 4 5 1 4 , � 4 = 7 9 2 , � 5 = 1 1 . 8 × 1 0 � � , � 6 = 1 7 3 ,

D 0 , gl u c os e d os e of O G T T n or m ali z e d f or b o d y s urf a c e ar e a ( m m ol/ m 2 ),

V = 1 0 4 ( gl u c os e distri b uti o n v ol u m e, ml/ m 2 ),

T = 3 0 (ti m e i nt er v al b et w e e n G 1 2 0 a n d G 9 0, mi n) ,

G cl = 5 (t y pi c al cl a m p gl u c os e c o n c e ntr ati o n, m m ol/ L) ,

O GI S ( ml/ mi n. m 2 ),

F asti n g gl u c os e ( m m ol/ L) ,
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F asti n g i ns uli n ( p m ol/ L) ,

 Pr e di ct e d cl a m p- d eri v e d i ns uli n s e nsiti vity ( M v al u e) 7

� � �� � � � �� � = � + � × � � �� ( � �� � ) + � × � � �� ( � �� ) + � ×
� � �� ( � 1 2 0 ) + � × � � �� ( � � ) ,

� � � �� � = � � � �� ( � � � �� � ) ,

w h e r e �  =   2. 8 8 4 6 2 1 9 , �  =   0.5 2 0 8 5 2 0 , �  =  − 0.8 2 2 3 3 6 3 , �  =  − 0.4 1 9 1 2 4 2 ,

� = − 0. 2 4 2 7 8 9 6 ,� � = � � � �� � � � � � ��� �, B MI = B o d y m ass i n d e x,

� � � � �� � = � � � � � � �� � � � � � �� �� � � � � � � � � ��� � � � � �� �� �� �� � � � � � � �.

 St u m v oll i n d e x 8

SI = 0. 2 2 2 − 0. 0 0 3 3 3 × � �� − 7. 7 9 × 1 0 � � × � 1 2 0 − 0. 0 0 0 4 2 2 × � � � ,

w h er e i ns uli n is i n p m o l/ L.

E x pl or at or y  me c h a nist i c bi o m ar k ers i n cl u d e:

 F ast i n g li pi d p a n el (tri gl y c eri d es, t ot al c h o l est er ol, L D L -, H D L- a n d V L D L -c h ol est er ol ). 
B as eli n e f or t h es e p ar a m et ers will b e D a y  1 pr e d os e.

9. 4. 2  P h a r m a c o d y n a mi c St atisti c al M et h o d ol o g y

T h e P D p ar a m et ers fr o m t he pl a c e b o -tr e at e d p ati e nt s a cr oss all c o h orts will b e p o ol e d f or t h e 
fi n al a n al ysis. D ul a gl uti d e-tr e at e d p ati e nt s will als o b e si mil arl y p o ole d. 

All e x pl or at or y  P D p ar a m et er s , i n cl u di n g t h e c h a n g e fr om b as el i n e p ar a m et ers, will b e 
s u m m ari z e d a n d list e d b y tr e at m e nt gr o u p a n d visit . I n di vi d u al o bs er v e d a n d m e a n ti m e pr ofil es 
of  t h e p ost d os e P D p ar a m et ers will b e pl ott e d b y tr e at me nt gr o u ps. 

T h e P D p ar a m et ers, as w ell as t h e c h a n g e fr o m b as eli n e p ar a m et ers, wi ll b e a n al y z e d usi n g a 
r e p e at e d me as ur e mi x e d eff e ct m o d el. I n t h e m o d el, tr e at m e nt, visit, a n d tr e at m e nt - b y-visi t 
i nter a ct i on will b e m o d ell e d as fi x e d eff e cts; p at i ent s will b e m o d ell e d as a r a n d o m eff e ct. 
B as eli n e will als o b e i n cl u d e d as a c o v ari at e w h e n t h e r es p o ns e i n v o l v es c h a n g e fr om b as eli n e. 
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 mo d el  t h e c o v ari a n c e b et w e e n a p ati e nt ’s 
m ult i pl e o bs er v ati o ns, wit h a n alt er n at i v e str u ct ur e s u c h as c o m p o u n d s y m m etr y  t o b e us e d if t h e 
m o d el  fails t o c o n v er g e. If n e c ess ar y , t h e r es p o ns e m a y b e tr a nsf or m e d b ef or e t h e a n al ysis. F or 
e a c h P D p ar a m et er, t h e diff er e n c e i n l e ast -s q u ar e tr e at m e nt m e a ns, c o m p ari n g b ot h L Y 3 4 9 3 2 6 9
(t est) a n d d ul a gl ut i d e (r ef er e n c e), L Y3 4 9 3 2 6 9 (t est) a n d pl a c e b o (r ef er e n c e), a n d d ul a gl uti d e 
(t est) a n d pl a c e b o (r ef er e n c e), al o n g wi t h t h e 9 0 % CI a n d p -v al u e , will b e r e p ort e d . F o r t h e 
c h a n g e of b as eli n e r es p o ns es t h at h a v e o nl y  o n e ti m e p oi nt, a n a n al ysis of c o v ari a n c e m o d el will 
b e fitt e d i nst e a d.
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E x a m pl e of t h e S A S c o d e t o b e us e d f or t h e mi x e d eff e ct m o d el a n al ysis:

p r o c m i x e d d a t a = x x x ;
c l a s s  t r e a t  v i s i t  p a t i e n t ;
m o d e l  P D =  t r e a t  v i s i t  t r e a t * v i s i t  / r e s i d u a l  d d f m = k r ;
r e p e a t e d  v i s i t /  s u b j e c t = p a t i e n t t y p e = u n ;
l s m e a n s  t r e a t * v i s i t /  c l  p d i f f  a l p h a = 0 . 1 ;
o d s  o u t p u t  l s m e a n s = l s m  d i f f s = e s t i m s ;
r u n ;

T h e pri m ar y  ac et a mi n o p h e n P K p ar a m et ers, C m a x , A U C ( 0- ), a n d A U C (0 - 2 4) will b e a n al y z e d
t o ass ess t h e g astri c-e m pt yi n g eff e ct of L Y 3 4 9 3 2 6 9 usi n g a r e p e at e d me as ur e mi x e d eff e ct 
m o d el . T h e r es p o ns e will b e t he l o g of  t h e b as eli n e a dj ust e d P K p ar a m et er , w h er e t h e b as eli n e 
a dj u st m e nt i s t h e r atio of  t h e v al u e t o D a y -1 v al u e. T h e m o d el will i n cl u d e tr e at m e nt , da y , a n d 
tr e at me nt -b y- d a y i nt er a cti o n as fi x e d eff e cts ; p at i ent will b e us e d as a r a n d om eff e ct. B as eli n e 
( w hi c h is d efi n e d as t h e D a y -1 v al u e) will als o b e i n cl u d e d as c o v ari at e f or t h e a n al ysis. 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, wit h a n alt er n at i v e str u ct ur e s u c h as c o m p o u n d 
s y m m etr y us e d if t h e mo d el  fails t o c o n v er g e. T h e diff er e n c e i n l e ast -s q u ar e tr e at m e nt m e a ns, 
c o m p ari n g L Y 3 4 9 3 2 6 9 (t est) t o d ula gl ut i d e (r efer e n c e) , L Y 3 4 9 3 2 6 9 (t est) t o pl a c e b o (r ef er e n c e), 
a n d d ul a gl uti d e (t est) t o pl a c e b o (r ef er e n c e), al o n g wi t h t h e 90 % CI , a n d t h eir r es p e ct i v e 
l e ast-s q u ar es m e a ns will  be b a c k -tr a nsf or me d t o pr o d u c e t h e r ati o of g e o m etri c m e a ns a n d t h e 
CIs; t h e p- v al u e will  als o b e r e p ort e d.

E x a m pl e of S A S c o d e f or t h e a n al ysis:

p r o c m i x e d d a t a = x x x ;
c l a s s  t r e a t t i m e  b a s e l i n e  p a t i e n t ;
m o d e l  l o g _ r a t i o P D  =  t r e a t  t i m e  t i m e * t r e a t l o g _ b a s e l i n e  / r e s i d u a l  
d d f m = k r ;
r e p e a t e d  t i m e  /  s u b j e c t = p a t i e n t t y p e = u n ;
l s m e a n s  t i m e * t r e a t  /  c l  p d i f f  a l p h a = 0 . 1 ;
o d s  o u t p u t  l s m e a n s = l s m  d i f f s = e s t i m s ;
r u n ;

T h e p ar a m et er t m a x of  a c et a mi n o p h e n will b e a n al y z e d n o n- p ar a m etri c all y wi t h me di a ns, t h e 
m e di a n of t h e diff er e n c es c o m p ar i n g L Y 3 4 9 3 2 6 9 (t est) a n d d ul a gl ut i d e (r efer e n c e) , L Y 3 4 9 3 2 6 9 
(t est) t o pla c e b o (r ef er e n c e), a n d d ul a gl ut i d e (t est) t o pl a c e b o (r ef er e n c e), a n d c orr es p o n di n g
9 0 % CI pr es e nt e d al o n gsi d e t h e p -v al u e fr o m t he Wil c o x o n si g n e d -r a n k t est.

E x a m pl e S A S c o d e t o b e us e d f or t h e Wil c o x o n si g n e d -r a n k t est:

p r o c  u n i v a r i a t e  d a t a  =  x x x c i p c t l d f ( a l p h a  =  0 . 1 ) ;  
v a r  r e f  t e s t  d i f ;  
o d s  o u t p u t  q u a n t i l e s  =  q u a n t ;
o d s  o u t p u t  t e s t s f o r l o c a t i o n  =  o u t ;

r u n ;
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9. 5  P h a r m a c o ki n eti c/ P h a r m a c o d y n a mi c A n al ysis

P h ar m a c o ki n et i c/ P D a n al ys es or gr a p hi c al e x pl or ati o ns m a y b e us e d t o ass ess t h e r el ati o ns hi p
b et w e e n L Y 3 4 9 3 2 6 9 d os es a n d/ or c o n c e ntr ati o ns a n d k e y:

 S af et y p ar a m et ers, s u c h as
o Q T c F i nt er v al
o bl o o d pr ess ur e
o H R
o P R i nter v al

 T ol er a bilit y p ar a m et ers, s u c h as
o n a us e a
o v o mit i n g
o di arr h e a

 P D p ar a m et ers, s u c h as
o F G
o H b A 1 c
o V A S s c or e
o w ei g ht.

E n d p oi nts m a y i n cl u d e , b ut ar e n ot n e c ess aril y li mit e d t o t h os e list e d.

9. 6  S af et y a n d T ol e r a bilit y Ass ess m e nts

9. 6. 1  A d v e rs e e v e nts

W h er e c h a n g es i n s e v erit y ar e r e c or d e d i n t h e C as e R e p ort F or m ( C R F), e a c h s e p ar at e s e v erit y 
of  t h e a d v ers e e v e nt ( A E) will b e r e p ort e d i n t h e listi n gs, o nl y t h e most s e v er e will b e us e d i n t h e 
s u m m ar y t a bl es. A pr e -e xist i n g c o n diti on is d efi n e d as a n A E t h at st arts b ef ore t h e p ati e nt h as 
pr o vi d e d wri tt e n i nf or m e d c o ns e nt a n d is o n g o i n g at c o ns e nt. A n o n -tr e at me nt e m er g e nt A E is 
d efi n e d as a n A E w hi c h st art s aft er i nf or m e d c o ns e nt b ut pri or t o d osi n g . A tr e at m e nt -e m er g e nt 
A E i s d efi n e d as a n A E w hi c h o c c urs p ost d os e or w hi c h is pr es e nt pri or t o d osi n g a n d b e c o m e s 
m o r e s e v er e p ost d os e. 

All A Es will b e list e d . Tr e at m e nt -e m er g e nt A Es 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 elat i ons hi p t o t h e st u d y  dr u g. T h e fr e q u e n c y (t h e n u m b er of A Es , t h e n u m b er of p ati e nt s 
e x p eri e n ci n g a n A E a n d t h e p er c e nt a g e of p ati e nt s e x p eri e n ci n g a n A E ) of tr e at me nt -e m er g e nt 
A Es will b e s u m m ari z e d b y tr e at m e nt, M e di c al Di cti o n ar y  for R e g ul at or y  Act i viti es ( M e d D R A) 
v ersi o n 2 3. 0 s yst e m or g a n cl ass a n d pr ef err e d t er m . T h e s u m m ar y a n d fr e q u e n c y A E t a bles will  
b e pr es e nt e d f or all c a us alit i es a n d t h os e c o nsi d er e d r el at e d t o t h e st u d y dr u g b y t h e i n v est i g at or. 
A n y s eri o us A Es will b e list e d. A n y A Es of s p e ci al i nt er est will b e list e d, t h es e i n cl u d e 
c ar di o v as c ul ar e v e nts, g astr oi nt esti n al e v e nts, i nj e cti o n -sit e r e a ctio ns, h y p ers e nsit i vity r e a ct i ons,
a c ut e p a n cr e atit is, a n d h y p o gl y c e mi c e v e nts. A Es b y d a y  of o ns et will b e pr es e nt e d. 

Di s c o nti n u atio ns d u e t o A Es will b e list e d.
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9. 6. 2  Gl u c os e M o nit o ri n g a n d H y p o gl y c e mi a

D uri n g t h e st u d y, blo o d gl u c os e c o n c e ntr ati o ns will b e m o nit or e d f or s af et y ass ess m e nts. 
Gl u c os e d at a will b e list e d a n d s u m m ari z e d b y tr e at m e nt t o g et h er wit h c h a n g es fr o m b as eli n e, 
w h er e b as eli n e is d efi n e d as D a y  1 pr e d os e.

H y p o gl y c e mi c e v e nts will b e a p pr o pri at el y r e c or d e d i n t h e C R F. I n t h e c as e of a h y p o gl y c e mi c 
e v e nt, t h e a ct u al bl o o d gl u c os e v al u e, if m e as ur e d, will b e r e c or d e d i n t h e C R F, t o g et h er wit h 
a n y tr e at m e nts a d mi nist er e d. E a c h c at e g or y  of h y p o gl y c e mi c e v e nts ( d efi n e d b el o w) will b e 
list e d a n d s u m m ari ze d b y tr e at m e nt. H y p o gl y c e mi a i s d efi n e d as f o ll ows: 

 D o c u m e nt e d Gl u c os e Al e rt L e v el ( L e v el 1), P G ≤ 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:   a n y ti m e a p at i ent f e els t h at h e or s h e is 
e x p eri e n ci n g s y m pt o ms a n d/ or si g ns ass o ci at e d wit h h y p o gl y c e mi a a n d h as a P G l e v el of 
≤ 7 0 m g/ d L ( 3. 9 m m o l/ L).

‒ 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:   a n y e v e nt n ot a c c o m p a ni e d b y  t ypi c al 
s y m pt o ms of h y p o gl y c e mi a b ut wit h a m e as ur e d P G of ≤ 7 0 m g/ d L ( 3. 9 m m o l/ L)

‒ 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:   a n y e v e nt wi t h n o i nf or mat i on a b o ut 
s y m pt o ms of h y p o gl y c a e mi a a v ail a bl e, b ut wit h a m e as ur e d P G of ≤ 7 0 m g/ d L 
( 3. 9 m m o l/L).

 D o c u m e nt e d Cli ni c all y Si g nifi c a nt H y p o gl y c e mi a ( L e v el 2) P G < 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:   a n y ti m e a p a tie nt f e els t h at h e or s h e is 
e x p eri e n ci n g s y m pt o ms a n d/ or si g ns ass o ci at e d wit h h y p o gl y c e mi a ar e h as a P G l e v el o f 
< 5 4 m g/ d L ( 3. 0 m m o l/ L)

‒ 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:   a n y e v e nt n ot a c c o m p a ni e d b y  t ypi c al 
s y m pt o ms of  h y p o gl y c e mi a b ut wit h a m e a s ur e d P G < 5 4 m g/ d L ( 3. 0 m m ol / L)

‒ 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:   a n y e v e nt wi t h n o i nf or m ati on a b o ut 
s y m pt o ms of h y p o gl y c a e mi a a v ail a bl e, b ut wit h a m e as ur e d P G < 5 4 m g/ d L 
( 3. 0 m m o l/L).

 S e v e r e h y p o gl y c e mi a ( L e v el 3): 

‒ S e v e r e h y p o gl y c e mi a: 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 er 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 ons. T h es e e pis o d es m a y b e ass o ci at e d wit h s uffi ci e nt n e ur o gl y c o p e ni a 
t o i n d u c e s ei z ur e or c o m a. Bl oo d gl u c os e m e as ur e m e nts m a y  not b e a v ail a bl e d uri n g s u c h 
a n e v e nt, b ut n e ur ol o gi c al r e c o v er y  attri b ut a bl e t o t h e r est or ati o n of B G t o n or m al is 
c o nsi d er e d s uffi ci e nt e vi d e n c e t h at t h e e v e nt w as i n d u c e d b y a l o w B G c o n c e ntr ati o n.
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 Ot h e r H y p o gl y c e mi a:

N o ct u r n al h y p o gl y c e mi a:   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.

A ll c o ns e c ut i v e P G v al u es ≤ 7 0 m g/ d L ( 3. 9 m m ol / 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 . I n v esti g at or r e vi e w of gl u c os e 
r es ult s cli ni c all y i n di c ati v e of h y p o gl y c e mi a will b e r e q uir e d.

9. 6. 3  C o n c o mit a nt m e di c ati o n

C o n c o mit a nt m e di c at i on will b e c o d e d usi n g t h e W H O dr u g di ct i on ar y  (V ersi o n  W H O D D 
M A R 2 0 B 3 ). C o n c o mit a nt m e di c at i on will b e list e d.

9. 6. 4  Cli ni c al l a b o r at o r y p a r a m et e rs

All cli ni c al c h e mistr y  a n d h e m at ol o g y d at a w ill b e s u m m ari z e d b y p ar a m et er a n d tr e at m e nt
t o g et h er wit h c h a n g es fr o m b as eli n e, w h er e b as eli n e is d efi n e d as t h e D a y 1 pr e d os e ass ess m e nt.
Cli ni c al c h e mistr y , h e m at olo g y  a n d urin al ysis d at a will b e list e d . A d dit i on all y, cli ni c al 
c h e mistr y , h e m at olo g y  a n d uri n al ysis d at a o utsi d e t h e r ef er e n c e r a n g es will b e list e d a n d fl a g g e d 
o n i n di vi d u al p at i ent d at a list i n gs.

9. 6. 5  Vit al si g ns

Vi t al si g ns d at a will b e s u m m ari z e d b y tr e at m e nt t o g et h er wit h c h a n g es fr o m b as eli n e, w h er e 
b as eli n e is d efi n e d as t he D a y  1 pr e d os e ass ess m e nt . Fi g ur es of m e 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 pr ofil es will b e pr es e nt e d b y  tr e at me nt. 

V al u e s f or i n di vi d u al p ati e nt s will b e list e d.

C h a n g es fr o m b as eli n e v al u es will b e a n al y z e d usi n g a r e p e at e d m e as ur e m e nt mi x e d eff e ct 
m o d el . T h e mo d el  will i n cl u d e tr e at m e nt, visit, a n d tr e at m e nt- b y-visit i nt er a cti o n as fi x e d 
eff e cts; p at i ent s will b e i n cl u d e d as a r a n d o m eff e ct. B as eli n e will als o b e i n cl u d e d as a c o v ari at e 
i n t h e m o d el. A n u nstr u ct ur e d co v ari a n c e str u ct ur e will b e us e d, wit h a n alt er n at i v e str u ct ur e 
s u c h as c o m p o u n d s y m m etr y us e d if t h e mo d el  fails t o c o n v er g e. T h e diff er e n c e i n l e ast- s q u ar e 
tr e at me nt m e a n s, c o m p ari n g b ot h L Y 3 4 9 3 2 6 9 (t est) a n d d ul a gl ut i d e (r ef er e n c e), a n d L Y 3 4 9 3 2 6 9
(t est) a n d pl a c e b o (r ef er e n c e), alo n g wi t h t h e 9 0 % CI, will be r e p ort e d.

E x a m pl e S A S c o d e f or t h e a n al ysis:

p r o c m i x e d d a t a = x x x ;
c l a s s  v i s i t  t r e a t  p a t i e n t ;
m o d e l  c h a n g e  =  t r e a t  v i s i t  t r e a t * v i s i t  b a s e  / r e s i d u a l  d d f m = k r ;
r e p e a t e d  v i s i t  /  s u b j e c t = p a t i e n t t y p e = u n ;
l s m e a n s  t r e a t * v i s i t  /  c l  p d i f f  a l p h a = 0 . 1 ;
o d s  o u t p u t  l s m e a n s = l s m  d i f f s = e s t i m s ;
r u n ;
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9. 6. 6  El e ct r o c a r di o g r a m ( E C G)

T h e E C G d at a will b e o bt ai n e d dir e ct l y fr o m t h e 1 2-l e a d E C G tr a c es. T h es e d at a i n cl u d e t h e P R, 
Q T, Q R S d ur ati o n a n d h e art r at e . I n a d diti o n, Q T i nt er v al c orr e ct e d usi n g Fri d eri ci a’s f or m ul a 
(Q T c F ) will b e c al c ul at e d as f o ll ows:

 3 6 0
H R

Q T
Q T c F 

T h e E C G d at a will b e s u m m ari z e d b y tr e at m e nt t o g et h er wit h c h a n g es fr o m b as eli n e, w h er e 
b as eli n e is d efi n e d as t he m e a n of t h e tri pli c at e D a y 1 - 0. 5 h, D a y 1 -0. 2 5 h, a n d D a y  1 pr e d os e
ass ess m e nt s. Fi g ur es of m e a n E C G d at a a n d m e a n c h a n g es fr o m  b as eli n e will b e pr es e nt e d b y 
tr e at me nt . T h e fr e q u e n c y o f p ati e nt s wit h a m a xi m u m i n cr e as e fr o m b as eli n e i n Q T c F i nt er v al 
will b e s u m m ari z e d f or e a c h tr e at m e nt a c c or di n g t o t h e f o ll owi n g c at e g ori es: > 3 0 ms a n d 
> 6 0 ms . I n a d diti on, t h e fr e q u e n c y o f p ati e nt s wit h Q T c F p ost d os e v al u es, a c c or di n g t o t h e 
f oll owi n g c at e g ori es: > 4 5 0 ms, > 4 8 0 ms a n d > 5 0 0 ms, will b e s u m m ari z e d b y tr e at m e nt. 

Pl as m a P K C o n c e nt r ati o n v e rs us D elt a a n d D o u bl e D elt a E C G P a r a m et e r A n al ysis

A pl as m a L Y 3 4 9 3 2 6 9 c o n c e ntr ati o n -E C G p ar a m et er a n al ysis will b e p erf or m e d t o ass ess t h e 
r elat i ons hi p b et w e e n c h a n g es fr o m b as eli n e ( me a n of D a y  1 pr e d os e tripli c at e ass ess m e nts) i n 
E C G p ar a m et ers ( Q T c, P R i nter v al , a n d R R i nt er v als, Q R S d ur ati o n, a n d h e art r at e) a n d pl as m a 
L Y 3 4 9 3 2 6 9 c o n c e ntr ati o ns a cr oss all tr e at m e nts. T h e c h a n g e fr o m b as eli n e a dj ust m e nt  will b e 
b as e d o n i n di vi d u al p at i ent ’s D a y  1 pr e d os e v al u e. F urt h er d et ails o n h o w t h es e will b e 
c al c ul at e d:

 C al c ul at e t h e b as eli n e E C G v al u e f or e a c h p ati e nt , w hi c h is t h e m e a n of E C G p ar a m et er 
v al u es of e a c h i n di vi d u al p at i ent o v er 3 pr e d os e ti m e p oi nts at d a y  1.

 C al c ul at e t h e c h a n g e fr o m b as eli n e at e a c h ti m e p o i nt for e a c h i n di vi d u al p ati e nt .
 C al c ul at e t h e m e a n E C G p ar a m et er v al u e a cr oss all p ati e nt s at b as eli n e.
 F or e a c h p ati e nt s u btr a ct t h e m e a n E C G p ar a m et er v al u e fr o m t h eir o w n i n di vi d u al 

o bs er v e d E C G p ar a m et er v al u e. T his will b e e a c h p ati e nt ’s c e nt er e d E C G p ar a m et er 
v al u e.

 B Q L L Y 3 4 9 3 2 6 9 c o n c e ntr ati o n d at a will b e i m p ut e d t o � � � � / √ 2 f or t h e p ur p os es of t h e 
a n al ysis.

T h e r el at i ons hi p b et w e e n L Y 3 4 9 3 2 6 9 c o n c e ntr ati o ns a n d E C G p ar a m et ers will  be e x pl or e d 
gr a p hi c all y  b y pl otti n g d elt a E C G , w hi c h is d efi n e d as t h e c h a n g e fr o m b as eli n e of t h e E C G
p ar a m et er v al u es a g ai nst L Y 3 4 9 3 2 6 9 c o n c e ntr ati o ns, i n cl u di n g all p ost d osi n g t i m e p oi nts. 
D o u bl e d el t a E C G, w hic h is d efi n e d as t h e pl a c e b o -c orr e ct e d c h a n g e fr o m b as eli n e o f t he E C G 
will als o b e pl ott e d .

A mi x e d eff e cts a n al ysis m o d el will b e e m pl o y e d w ith c h a n g e fr o m b as eli n e i n E C G p ar a m et er 
as t h e d e p e n d e nt v ari a bl e, L Y 3 4 9 3 2 6 9 c o n c e ntr ati o n a n d c e nt er e d E C G p ar a m et er v al u e as 
c o nti n u o us c o v ari at es, tr e at m e nt a n d ti m e as c at e g ori c al f a ct ors, a n d a r a n d o m i nt er c e pt a n d 
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slo p e p er p ati e nt . Tr e at m e nt will b e fitt e d as a bi n ar y v ari a bl e ( Pl a c e b o, or L Y 3 4 9 3 2 6 9 ). T h e 
m o d el  will h a v e t h e f or m

∆ � � � � � � = � � � + � �,� � + � � � � � � + � � � + � �,� � � � � � + � � � �� � � � + � � ( � � � �, � � � − � � � �
������� )

+ � � � � ,

w h er e ∆ � � � � � � is t h e c h a n g e fr om b as eli n e i n E C G p ar a m e t er f or p ati e nt � i n tr e at m e nt � at  ti m e 

�,   � � is t h e p o p ul ati on m e a n i nt er c e pt i n t h e a bs e n c e of tr e at m e nt eff e ct, � �,� is t h e r a n d om eff e ct 
ass o ci at e d wi t h t h e i nt er c e pt t er m � 0 , � 1 is t h e fi x e d eff e ct c at e g ori c al  v aria bl e a s s o ci at e d wi t h 
tr e at me nt � � � � , � 2 is t h e p o p ul ati on m e a n sl o p e of t h e ass u m e d li n e ar ass o ci at i on b et w e e n 
c o n c e ntr ati o n a n d Δ E C G �� �, � 2, � is t h e r a n d om eff e ct ass o ci at e d wi t h t h e slo p e � 2 , � �� � is t h e 
c o n c e ntr ati o n f or p ati e nt � i n tr e at me nt � a n d ti m e � , � 3 k is t h e fix e d eff e ct ass o ci at e d wit h ti m e
� , � 5 is t h e fi x e d eff e ct ass o ci at e d wit h b as eli n e E C G �,�= 0 , � � � �

������� is t he o v er all m e a n of E C G �,�, k =0

(t h e me a n of  all t h e b as eli n e E C G p ar a m et er v al u es, at ti m e 0), a n d � � � � is t h e r esi d u al err or. It 

will b e ass u m e d t h e r a n d o m eff e cts ar e m ult i v ari at e G a ussi a n distri b ut e d wi t h me a n v e ct or 0 a n d 
a n u nstr u ct ur e d c o v ari a n c e m atri x G, w h er e as t h e r esi d u als , � � � � , ar e G a ussi a n distri b ut e d wi t h 

m e a n 0 a n d v ari a n c e � .

T h e pr e di ct e d m e a n c h a n g e fr o m b as eli n e a n d pl a c e b o -c orr e ct e d c h a n g e fr o m b as eli n e i n E C G 
p ar a m et er ( Δ E C G a n d Δ Δ E C G r es p e cti v el y ) at t h e o bs er v e d g e o metri c m e a n C m a x of  e a c h 
tr e at me nt (sl o p e esti m at e * C m a x + tr e at m e nt eff e ct) a n d t w o -sid e d 9 0 % CI at diff er e nt d os e
l e v els will b e c al c ul at e d. R esi d u al pl ots will b e pr o d u c e d t o ass ess t h e a d e q u a c y of t h e m o d el.

E x a m pl e of S A S c o d e as f o ll ows:

p r o c  m i x e d  d a t a = x x x ;
b y  p a r a m ;
c l a s s  t r e a t  t i m e  p a t i e n t d a y ;
m o d e l  Δ E C G  =  t r e a t  t i m e  d a y  b a s e l i n e _ E C G  P K c o n c  /  s o l u t i o n  c l  a l p h a = 0 . 1  
d d f m = k r ;
r a n d o m  i n t e r c e p t  P K c o n c  /  t y p e = u n  s u b j e c t = p a t i e n t ;  
e s t i m a t e  ‘ P l a c e b o  '  i n t e r c e p t  1  t r e a t  1  0  P K c o n c  0 /  C L  a l p h a = 0 . 1 ;  
e s t i m a t e  ‘ Y Y  m g  L Y 3 4 9 3 2 6 9  '  i n t e r c e p t  1  t r e a t  0  1  P K c o n c  [ c m a x Y Y m g ]  /  C L  
a l p h a = 0 . 1 ;
e s t i m a t e  ‘ Y Y  m g  L Y 3 4 9 3 2 6 9  - P l a c e b o '  t r e a t  - 1  1  P K c o n c  [ c m a x  Y Y m g ]  /  C L  
a l p h a = 0 . 1 ;
o d s  o u t p u t  c o v p a r m s = c o v p ( w h e r e = ( c o v p a r m = ” R e s i d u a l ” ) ) ;
o d s  o u t p u t  s o l u t i o n F = s o l ;
o d s  o u t p u t  e s t i m a t e s = e s t i m ;
r u n ;

9. 6. 7 H e p ati c m o nit o ri n g

If a p ati e nt e x p eri e n c es el e v at e d al a ni n e a mi n otr a nsf er as e ≥ 3 × u p p er li mit of n or m al ( U L N), 
al k ali n e p h os p h at as e ≥ 2 × U L N, or el e v at e d t ot al bilir u bi n ≥ 2 × U L N, li v er t ests will b e 
p erf or m e d t o c o nfir m t h e a b n or m alit y . A d dit i on al s af et y d at a m a y  be c oll e ct e d if r e q uir e d , as 
d efi n e d i n t h e pr ot o c ol . W h er e a p pli c a bl e, t h e f o ll owi n g will b e pr es e nt e d.
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T h e p ati e nt s’ li v er dis e as e hist or y a n d ass o ciat e d p ers o n li v er di s e as e hist or y d at a will b e list e d. 
A n y c o n c o mit a nt m e d i c atio n s th at h a v e p ot e nti al f or h e p at ot o xi cit y, i n cl u d i n g a c et a mi n o p h e n 
will b e list e d. R es ults fr o m a n y h e p ati c m o nit ori n g pr o c e d ur es, s u c h as a m a g n et i c r es o n a n c e 
el ast o gr a p h y  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 
s u m m ari z e d b y tr e at me nt a n d list e d . Al c o h o l a n d r e cr e ati o n al dr u g us e d at a will als o 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 p at i ent d at a list i n gs.

9. 6. 8  I m m u n o g e ni cit y a ss ess m e nts

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 nt s wit h pr e-e xist i n g A D A a n d w ith tr e at m e nt -e m er g e nt 
A D As ( T E A D A) t o L Y 3 4 9 3 2 6 9 will b e t a b ul at e d a n d list e d w h e n d at a b e c o m es a v ail a bl e . 

F or p ati e nt s w h o ar e A D A n e g at i v e at b as eli n e, T E A D As ar e d efi n e d as t h os e wit h a tit er 2-f ol d 
( 1 dil uti on) gr e at er t h a n t h e mi ni m u m r e q uir e d dil uti o n of t h e ass a y. F or p ati e nt s w h o ar e A D A 
p osi tiv e at b as eli n e, w h er e b as eli n e is d efi n e d as D a y  1 pr e d os e, T E A D As ar e d efi n e d as t h os e 
wi t h a 4-f ol d ( 2 dil uti o n) i n cr e as e i n titer c o m p ar e d t o b as eli n e. 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 nt s wit h cr o s s-r e a cti v e a n d n e utr ali zi n g a nti b o di es, if m e as ur e d, m a y als o b e t a b ul at e d f or 
p ati e nt s wit h T E A D A.

T h e r el at i ons hi p b et w e e n t h e pr es e n c e of a nti b o di es a n d P K e x p os ur es a n d P D r es p o ns e 
i n cl u di n g s af ety a n d effi c a c y  t o L Y 3 4 9 3 2 6 9 ma y  b e ass ess e d.

9. 6. 9  A p p etit e a n al ysis

T o e x pl or e t h e eff e cts of L Y 3 4 9 3 2 6 9 o n m e al i nt a k e a n d a p p et ite s e ns at i on, p ati e nt s will b e 
as k e d t o r at e t h eir a p p etit e s e ns at i ons usi n g a 1 0 0 -m m v ali d at e d vis u al a n al o g s c al e ( V A S) f or 
p ar a m et ers of h u n g er, f ull n ess, s at i ety,  a n d pr os p e cti v e f o o d c o ns u m pti on. O v er all a p p et ite will 
b e d eri v e d usi n g t h e f o ur p ar a m et ers. O v er all a p p etit e s c or e is c al c ul a t e d as t h e a v er a g e of t he 4 
i n di vi d u al s c or es: (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 pt i on) + ( 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 i n di c at es m or e 
a p p eti t e

T h e d at a will b e list e d a n d s u m m ari z e d , alo n g wi t h c h a n g e fr o m b as eli n e ( d efi n e d as D a y 1 
pr e d os e), b y tr e at m e nt a n d ti m e p o i nt.

A bs ol ut e v al u es a n d c h a n g e fr o m b as eli n e o bs er v ati o ns f or e a c h of t h e i n di vi d u al s c or es a n d 
o v er all a p p etit e will b e a n al ys e d usi n g a r e p e at e d m e as ur e mi x ed- m o d el . T h e m o d el  will i n cl u d e 
tr e at me nt, vi sit, a n d tr e at me nt -b y- visit i nt er a cti o n as fi x e d eff e cts; p at i ent s will b e i n cl u d e d as a 
r a n d om eff e ct. B as eli n e will als o b e i n cl u d e d as a c o v ari at e i n t h e m o d el f or t h e c h a n g e fr o m 
b as eli n e a n al ysis. 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, wit h a n alt er n at i v e str u ct ur e 
s u c h as c o m p o u n d s y m m etr y us e d if t h e mo d el  fails t o c o n v er g e. T h e diff er e n c e i n l e ast- s q u ar e 
tr e at me nt m e a n s, c o m p ari n g b ot h L Y 3 4 9 3 2 6 9 (t est) a n d d ul a gl ut i d e (r ef er e n c e), a n d L Y 3 4 9 3 2 69 
(t est) a n d pl a c e b o (r ef er e n c e), al o n g wit h t h e 9 0 % CI, will b e r e p ort e d.
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E x a m pl e S A S c o d e f or t h e a n al ysis (f or c h a n g e fr o m b as eli n e d at a):

p r o c m i x e d d a t a = x x x ;
c l a s s  v i s i t  t r e a t  p a t i e n t ;
m o d e l  c h a n g e  =  t r e a t  v i s i t  t r e a t * v i s i t  b a s e  / r e s i d u a l  d d f m = k r ;
r e p e a t e d  v i s i t  /  s u b j e c t = p a t i e n t  t y p e = u n ;
l s m e a n s  t r e a t * v i s i t  /  c l  p d i f f  a l p h a = 0 . 1 ;
o d s  o u t p u t  l s m e a n s = l s m  d i f f s = e s t i m s ;
r u n ;

9. 6. 1 0 H y p e rs e nsiti vit y r e a cti o ns

F or all dr u g h y p ers e nsit i vity r e a ctio ns t h at o c c ur, a d di tio n al  foll o w -u p d at a will b e c o ll e ct e d t o
ass ess t h e p ati e nt ’s m e di c al hist or y, alt er n ati v e c a us es, a n d s y m pt o ms.

T h es e d at a will b e list e d.

9. 6. 1 1 I nj e cti o n -sit e re a cti o ns

I nj e cti on- sit e r e a ctio n d at a , i n cl u di n g er yt he m a, i n d ur ati o n, p ai n, pr uri t us a n d e d e m a will b e 
list e d a n d s u m m ari z e d b y tr e at m e nt a n d ti m e p oi nt i n fr e q u e n c y t a bl es.

9. 6. 1 2 Ot h e r ass ess m e nts

All ot h er s af et y ass ess m e nts n ot d et ail e d i n t his s e cti o n will b e list e d b ut n ot s u m m ari z e d or 
st atist i c all y a n al y ze d.

1 0.  I N T E RI M A N A L Y S E S

I nt eri m a c c ess t o s af et y a n d t ol er a bilit y ( a n d a n y a v ail a bl e P K or P D) d at a is s c h e d ul e d t o o c c ur
af t er e v er y d osi n g s essi on. T h e i n v esti g at or will r e m ai n bli n d e d, a n d t h e Lill y  s p o n s or t e a m will 
b e u n bli n d e d d uri n g t h es e r e vi e ws.

N o i nt eri m st ati st i c al a n al ys es ar e pl a n n e d.

1 1.  C H A N G E S F R O M T H E P R O T O C O L S P E CI FI E D S T A TI S TI C A L A N A L Y S E S

T h er e w er e n o 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.

1 2.  R E F E R E N C E S

1. I nt er n ati o n al C o nf er e n c e o n H ar m o ni z at i on of T e c h ni c al R e q uir e m e nts f or R e gistr ati o n of 
P h ar m a c e ut i c als f or H u ma n Us e, I C H H ar m o ni z e d Tri p arti t e G uid eli n e, St ati st i c al Pri n ci pl es 
f or Cli ni c al Trials ( E 9), 5 F e br u ar y  1 9 9 8.
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2. I nt er n ati o n al C o nf er e n c e o n H ar m o ni z at i on of T e c h ni c al R e q uir e m e nts f or R e gistr ati o n of 
P h ar m a c e ut i c als f or H u ma n Us e, I C H H ar m o ni z e d Tri p arti t e G uid eli n e, Str u ct ur e a n d 
C o nt e nt of Cli ni c al St u d y  R e p orts ( E 3), 3 0 N o v e m b er 1 9 9 5.

3. S el t z er et al, 1 9 6 7: S elt z er et al, I ns uli n S e cr eti o n i n R es p o ns e t o Gl y c e mi c Sti m ul us: 
R el ati o n o f D el a y e d I ni tial  R el e as e t o C ar b o h ydr at e I nt ol er a n c e i n Mil d Di a b et es M ellit us. 
T h e J o ur n al o f Cli ni c al I n v est i g ati on. 1 9 6 7; 4 6( 3): 3 2 3 - 3 3 5.

4. Ut zs c h n ei d er et al, 2 0 0 9: Ut zs c h n ei d er et al. Or al  dis p o sitio n i n d e x pr e di cts t h e d e v el o p m e nt 
of  fut ur e di a b et es a b o v e a n d b e y o n d f asti n g a n d 2 -h gl u c o s e l e v els. Di a b et es C ar e. 2 0 0 9 F e b; 
3 2( 2): 3 3 5 - 4 1.

5. M ats u d a et al 1 9 9 9, b as e d o n 2 h O G T T : I ns uli n s e nsiti vity i n di c es o bt ai n e d fr o m or al 
gl u c os e t ol er a n c e t esti n g: c o m p aris o n wi t 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.

6. T ur a et al . Pr e dict i on of cl a m p -d eri v e d i ns uli n s e nsit i vity fr om t he or al gl u c os e i ns uli n 
s e ns iti vity i n d e x. Di a b et ol o gi a. 2 0 1 8 M a y; 6 1( 5): 1 1 3 5 - 1 1 4 1

7. T ur a et al  2 0 1 8, b as e d o n 2 h O G T T: Pr e di cti o n o f cl a m p -d eri v e d i ns uli n s e nsit i vity fr om t he 
or al  glu c os e i ns uli n s e nsit i vity i n d e x. Di a b et ol o gi a. 2 0 1 8 M a y; 6 1( 5): 1 1 3 5- 1 1 4 1.

8. L e w a n d o ws ki K C et al. Li mit a tio ns of  ins uli n r esist a n c e ass ess m e nt i n p o l y c ysti c o v ar y 
s y n dr o m e. E n d o cr C o n n e ct . 2 0 1 8; 7( 3): 4 0 3- 4 1 2.

1 3.  D A T A P R E S E N T A TI O N

1 3. 1  D e ri v e d P a r a m et e rs

I n di vi d u al d eri v e d p ar a m et ers ( e. g. P K p ar a m et ers) a n d a p pr o pri at e s u m m ar y st atist i cs will b e 
r e p ort e d t o t hr e e si gnifi c a nt fi g ur es . O bs er v e d c o n c e ntr ati o n d at a, e. g. C m a x , s h o uld b e r e p ort e d 
as r e c ei v e d . O bs er v e d ti m e d at a, e. g. t m a x , s h o ul d b e r e p ort e d as r e c ei v e d. N a n d p er c e nt a g e 
v al u es s h o ul d b e r e p ort e d as w h ol e n u m b ers . M e di a n v al u es s h o ul d b e tr e at e d as a n o bs er v e d 
p ar a m et er a n d r e p ort e d t o t h e s a m e n u m b er of d e ci m al pl a c es as mi ni m u m a n d m a xi m u m v al u es.

1 3. 2  Missi n g D at a

Missi n g d at a will n ot b e dis pl a y e d i n list i n gs.

1 3. 3  I ns uffi ci e nt D at a f o r P r es e nt ati o n

S o m e of  t h e T F Ls m a y not h a v e s uffi ci e nt n u m b ers of p ati e nt s or d at a f or pr es e nt ati o n. If t his 
o c c urs, t h e bl a n k T F L s h ell will b e pr es e nt e d wit h a m ess a g e pri nt e d i n t h e c e nt er of  t h e t a ble, 
s u c h as, “ N o s eri o us a d v ers e e v e nts o c c urr e d f or t his st u d y . ”



L e o  D o c u m e n t  I D  =  2 d f 5 9 e d 1 - e 7 4 3 - 4 e d 0 - 8 c 8 1 - d 8 8 5 7 0 a 6 a 1 5 c

A p p r o v e r :  

A p p r o v a l  D a t e  &  T i m e :  2 9 - J u l - 2 0 2 0  1 3 : 5 5 : 5 7  G M T

S i g n a t u r e  m e a n i n g :  A p p r o v e d

A p p r o v e r :  

A p p r o v a l  D a t e  &  T i m e :  2 9 - J u l - 2 0 2 0  1 4 : 1 6 : 5 7  G M T

S i g n a t u r e  m e a n i n g :  A p p r o v e d

A p p r o v e r :  

A p p r o v a l  D a t e  &  T i m e :  3 0 - J u l - 2 0 2 0  0 4 : 5 1 : 1 9  G M T

S i g n a t u r e  m e a n i n g :  A p p r o v e d

A p p r o v e r :  

A p p r o v a l  D a t e  &  T i m e :  0 3 - A u g - 2 0 2 0  1 4 : 5 7 : 4 5  G M T

S i g n a t u r e  m e a n i n g :  A p p r o v e d
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