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R a n d o mi z e d, O p e n -L a b el Tri al C o m p ari n g Effi c a c y  a n d 

S af et y  of Tir z e p ati d e v er s u s S e m a gl uti d e O n c e W e e kl y  a s 
A d d -o n T h er a p y  t o M etf or mi n i n P ati e nt s wit h T yp e 2 

Di a b et e s ( S U R P A S S -2 )

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

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

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

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

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

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

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

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

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

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

Tir z e p ati d e ( L Y 3 2 9 8 1 7 6) f or T y p e 2 Di a b et e s M ellit u s

P h a s e -3 r a n d o mi z e d, o p e n -la b el tri al c o m p ari n g 3 d o s e s of tir z e p ati d e t o s e m a gl uti d e i n 

p ati e nt s wit h ty p e 2 d i a b et e s.

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

Pr ot o c ol I 8 F -M C -G P G L
P h a s e 3

St ati sti c al A n al y si s Pl a n V er si o n 1 el e ctr o ni c all y si g n e d a n d a p pr o v e d b y Lill y :  2 6-J ul -
2 0 1 9.

St ati sti c al A n al y si s Pl a n V er si o n 2 el e ctr o ni c all y si g n e d a n d a p pr o v e d b y Lill y o n d at e 
pr o vi d e d b el o w.

A p pr o v al D at e: 1 8- F e b- 2 0 2 1 G M T
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3. Revision History

Statistical Analysis Plan (SAP) Version 1 was approved prior to the first patient visit.

SAP Version 2 was approved before the final database lock.  The key changes are summarized 
below:

1. Updated the definition of analysis set.  Per agreement with the United States (US) Food 
and Drug Administration (FDA), excluded patients who discontinued study drug due to 

inadvertent enrollment from efficacy analyses.
2. Updated baseline definition for selected measures. 

3. Corrected the definition of “retrieved dropout.” 
4. Updated the language to handle lack of convergence in longitudinal logistic regression 

analysis due to possible low number of events for hemoglobin A1c (HbA1c) and weight 
loss target analyses. 

5. Added section to assess SARS-Cov-2 (COVID-19) impact.
6. Added subgroup analyses for HbA1c (%) guided by treatment-regimen estimand (i.e., 

with multiple imputation).
7. Added achieving HbA1c<5.7% for tirzepatide 10 and/or 15 mg as a key secondary 

objective subject to type 1 error rate control and revision to the type 1 error rate control 
strategy
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4. St u d y  O bj e cti v e s

4. 1. P ri m a r y  O bj e cti v e s
Pri m ar y o bj e ct i v es of t h e st u d y ar e t o d e m o nstr at e t h at tir z e p ati d e o n c e w e e kl y (Q W ) 1 0 m g 

a n d/ or 1 5 m g ar e n o ni nf eri or t o s e ma gl ut i d e 1 m g i n h e m o gl o bi n A 1 c ( H b A 1 c) c h a n g e fr om 
b as eli n e t o 4 0 w e e ks . 

4. 2. K e y S e c o n d a r y O bj e cti v e s S u bj e ct t o Str o n g T y p e 1 Err or R at e 

C o ntr ol
T o g et h er wit h t h e pri m ar y o bj e ct i v es, t h e f oll o wi n g s e c o n d ar y o bj e cti v es ar e s u bj e ct e d t o str o n g 
c o ntr ol  of t yp e 1 err or r at e (s e e S e cti o n 6. 1 2. 3 ):

 T o d e m o n str at e t hat tir z e p ati d e 5 m g is n o ni nf eri or t o s e m a gl ut i d e 1 m g f or c h a n g e fr om 
b as eli n e i n H b A 1 c at 4 0 w e e ks.

 T o d e m o n str at e s u p eri ori t y of Q W tirz e p at i d e 5 m g, a n d/ or 1 0 m g, a n d/ or 1 5 m g t o 
s e m a gl uti d e 1 m g f or c h a n g e fr o m b as eli n e i n H b A 1 c at 4 0 w e e ks.

 T o d e m o n str at e s u p eri ori t y of Q W tirz e p at i d e 5 m g, a n d/ or 1 0 m g, a n d/ or 1 5 m g t o 
s e m a gl uti d e f or c h a n g e fr om b as eli n e i n b o d y  w ei g ht at  4 0 w e e ks.

 T o d e m o n str at e s u p eri orit y o f Q W t irz e p at i d e 5 m g, a n d/ or 1 0 m g, a n d/ or 1 5 m g t o 
s e m a gl uti d e f or t h e pr o p orti o n of p ati e nts wi t h H b A 1 c t ar g et v alu e s of  <7 % 
(5 3 m m o l/ m ol) at 4 0 w e e ks.

 T o d e m o n str at e s u p eri ori t y of  Q W Ti r z e p atid e 1 0 a n d/ or 1 5 m g t o s e m a gl ut i d e f or t h e 
pr o p orti o n s of  p atie nt s wi t h H b A 1 c t ar g et v alu es of < 5. 7 % ( 3 9 m m o l/m o l) at 4 0 w e e ks .

4. 3. Ot h e r S e c o n d a r y a n d E x pl or at or y Effi c a c y O bj e cti v e s N ot 

S u bj e ct t o T y p e 1 E r r o r R at e C o nt r ol
T h e f o ll owi n g o bj e ct i v es ar e s e c o n d ar y a n d n ot s u bj e ct e d t o str o n g co ntr ol of t y p e 1 err or r at e.

T o c o m p ar e Q W ti r z e p ati d e 5 m g, 1 0 m g, a n d 1 5 m g t o s e m a gl ut i d e 1 m g at 4 0 w e e ks f or:

 t he pr o p orti o n of  p atie nts a c hi e vi n g a n H b A 1 c t ar g et v al u e of ≤ 6. 5 % ( 4 8 m m o l/m o l)

 m e a n c h a n g e i n f asti n g s er u m gl u c os e ( c e ntr al  la b or at or y ) fr o m b as eli n e

 m e a n c h a n g e i n d ail y a v er a g e 7 -p oi nt s elf -m o nit or e d bl o o d gl u c os e ( S M B G) pr ofil es 
fr om b as eli n e

 pr o p orti o n of  p ati ent s w h o a c hi e v e d w ei g ht l oss of ≥ 5 %, ≥ 1 0 %, a n d ≥ 1 5 % fr o m b as eli n e

 p ati e nt -r e p ort e d o ut c o m es

o Di a b et e s Tr e at m e nt S atisf a cti o n Q u es tio n n ai r e St at u s (D T S Qs ) ( b as eli n e o nl y);
Di a b et e s Tr e at m e nt S atisf a cti o n Q u esti o n n air e C h a n g e ( D T S Q c ) ( e n d of tr e at m e nt 
o nl y)

o i m p a ct of  w ei g ht o n self -p er c e pt i on (I W-S P ) (b as eli n e a n d e n d of tr e at m e nt)
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o Ability to Perform Physical Activities of Daily Living (APPADL) (baseline and end 
of treatment)

o European Quality of Life:  5 dimensions, 5 levels (EQ-5D-5L) (baseline and end of 
treatment)

o Impact of Weight on Quality of Life Clinical Trials- Lite (IWQOL-Lite-CT) (baseline 
an end of treatment)

 changes in fasting glucagon, C-peptide, and insulin levels
 changes in lipids (total cholesterol, high-density lipoprotein [HDL], very low-density 

lipoprotein [VLDL], and triglycerides)
 changes from baseline in mean body mass index (BMI)
 mean change in waist circumference 
 biomarkers

To compare QW tirzepatide 5 mg, to semaglutide 1 mg at 40 weeks for:

 the proportion of patients achieving an HbA1c target value of <5.7% (39 mmol/mol)

4.4. Safety Objectives
To compare the safety of tirzepatide 5 mg, 10 mg, and 15 mg to semaglutide 1 mg for:

 treatment-emergent adverse events (TEAEs)

 early discontinuations of study drug due to adverse events (AEs)

 adjudicated pancreatic AEs

 serum calcitonin

 incidence of allergic and hypersensitivity reactions

 incidence of treatment-emergent anti-drug antibodies (TE-ADAs) to tirzepatide 

 mean change in systolic and diastolic blood pressure and heart rate from baseline 

 occurrence of hypoglycemic episodes 

 time to initiation of rescue therapy for severe persistent hyperglycemia
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5. St u d y  D e si g n

5. 1. S u m m a r y of St u d y D e si g n
St u d y  I 8 F-M C -G P G L ( G P G L) is a P h as e 3, o p e n -l a b el, r a n d omi z e d, a cti v e -c o ntr oll e d, 

m ult i c e nt er, p ar all el-ar m , st u d y t o c o mp ar e t h e s af et y  a n d effi c a c y of 3 d os es of tir z e p ati d e wi t h 
s e m a g l uti d e i n p ati e nts wit h ty p e 2 di a b et es m ellit us ( T 2 D M) i n a d e q u at el y c o ntr oll e d wit h 

≥ 1 5 0 0 m g/ d a y  of  m etf or mi n al o n e.  T h e pri m ar y  e n d p oi nt will b e t h e m e a n c h a n g e i n H b A 1 c 
fr om b as eli n e t o 4 0 w e e ks. 

T h e p ati e nt a n d i n v est i g at or will k n o w if t h e p ati e nt is g oi n g t o r e c ei v e t irz e p at i d e or 
s e m a gl uti d e tr e at m e nt. H o w e v er, t h e tir z e p at i d e d os es will b e bli n d e d.  

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

A b br e vi ati o n:  Q W = o n c e -w e e kl y.
a St a bl e d os es of m etf or mi n ≥ 1 5 0 0 m g/ d a y f or at l e ast 3 m o nt hs pri or t o Visit 1 a n d 

d uri n g t h e s cr e e ni n g/l e a d -i n p eri o d.
b All tir z e p ati d e d os es will b e d o u bl e -bli n d e d.

Fi g ur e G P G L. 5 .1 . Ill u str ati o n of st u d y d e si g n f or Cli ni c al Pr ot o c ol I 8 F-M C -G P G L.
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Study Period I (screening and lead-in)

Screening (Visit 1 [Week -3])

The purpose of screening procedures at Visit 1 is to establish initial eligibility and to obtain 

blood samples for laboratory assessments needed to confirm eligibility at Visit 2.  The patient 
will sign the informed consent form before any study procedures are performed.  

Lead-in (Visit 2 [Week -2] to Visit 3 [Week 0])

At Visit 2, the screening laboratory results will be reviewed and patient eligibility will be 

established with the exception of retinopathy status.  A dilated fundoscopic exam will be 
performed between Visit 2 and Visit 3 as results are required to confirm eligibility.  

Study Period II (40-week treatment period)

Randomization (Visit 3 [Week 0])

At Visit 3, patients will perform all required baseline study procedures (including the collection 
of all baseline laboratory measures) prior to randomization and prior to taking the first dose of 
study drug.  

Postrandomization period (end of Visit 3 [Week 0] to Visit 11 [Week 40]):

The starting dose of tirzepatide will be 2.5 mg QW for 4 weeks, followed by an increase to 5 mg 
QW, for the duration of the study for the 5-mg arm.  For the 10-mg arm, the starting dose of 

tirzepatide will be 2.5 mg QW for 4 weeks, then the dose will be increased by 2.5 mg every 
4 weeks (2.5 to 5 to 7.5 to 10 mg) until the 10-mg dose is reached and maintained for the 

duration of the study.  For the 15-mg arm, the starting dose of tirzepatide will be 2.5 mg QW for 
4 weeks, then the dose will be increased by 2.5 mg every 4 weeks (2.5 to 5 to 7.5 to 10 to 12.5 to 
15 mg) until the 15-mg dose is reached and maintained for the duration of the study.  

For the semaglutide arm, the starting dose will be 0.25 mg QW for 4 weeks, then the dose will be 

increased to 0.5 mg QW for 4 weeks, followed by an increase to 1 mg QW for the duration of the 
study. 

Study Period III (safety follow-up period)

Safety Follow-Up (Visit 801 [Week 44]) visits: 

All patients who complete the treatment period are required to complete Visit 801, a safety 
follow-up visit approximately 4 weeks after their last visit.  Patients discontinuing the study early 

and performing an early termination (ET) visit will also be asked to perform the safety follow-up 
visit, so that the safety follow-up visit will be their final visit.  During the safety follow-up 

period, patients will not receive study drug.  Initiation of new antihyperglycemic therapy for the 
safety follow-up period will not be classified as “rescue therapy.” 
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5.2. Method of Assignment to Treatment
Approximately 1872 patients (468 in each treatment group) who meet all criteria for enrollment 

will be randomized to 1 of the study treatment arms at Visit 3.  Assignment to treatment arms 
will be determined by a computer-generated random sequence using an interactive web-response 

system.  Patients will be randomized in a 1:1:1:1 ratio to one of the treatment arms:  5 mg 
tirzepatide, 10 mg tirzepatide, 15 mg tirzepatide, or 1 mg semaglutide.  The randomization will 

be stratified by country and baseline HbA1c concentration (≤8.5%, >8.5% [≤69, >69 
mmol/mol]).
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6. A Pri ori St ati sti c al M et h o d s

6. 1. P o p ul ati o n s f o r A n al y s e s
F or p ur p os es of a n al ysis, T a bl e G P G L. 6 .1 d efi n es t h e f o ll owi n g a n al ysis s ets:

T a bl e G P G L. 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

S cr e e n e d p o p ul ati o n All p arti ci p a nts w h o si g n i nf or m e d c o ns e nt

R a n d o mi z e d p o p ul ati o n All p ati e nts 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

M o difi e d i nt e nt -t o-tr e at ( mI T T) 

p o p ul ati o n

All r a n d o ml y assi g n e d p arti ci p a nts w h o t o o k at l e ast 1 d os e of st u d y dr u g. I n t h e 

e v e nt of a tr e at m e nt err or, p arti ci p a nts will b e a n al y z e d a c c or di n g t o t h e tr e at m e nt 

t h e y w er e r a n d o mi z e d.

Effi c a c y a n al ysis s et ( E A S) D at a o bt ai n e d d uri n g St u d y P eri o d II fr o m mI T T, e x cl u di n g p ati e nts dis c o nti n u e d

st u d y dr u g d u e t o i n a d v ert e nt e nr oll m e nt a n d d at a aft er i niti ati n g r es c u e 

a nti h y p er gl y c e mi c m e di c ati o n or pr e m at ur el y st o p pi n g st u d y dr u g (l ast d os e d at e 

+ 7 d a ys).  

F ull a n al ysis s et ( F A S) All a v ail a bl e d at a o bt ai n e d d uri n g St u d y P eri o d II fr o m mI T T, e x cl u di n g p ati e nts 

dis c o nti n u e d st u d y dr u g d u e t o i n a d v ert e nt e nr oll m e nt, r e g ar dl ess of a d h er e n c e t o 

st u d y dr u g or i niti ati o n of r es c u e a nti h y p er gl y c e mi c m e di c ati o n.

S af et y a n al ysis s et ( S S) All a v ail a bl e d at a o bt ai n e d d uri n g St u d y P eri o d II o r III fr o m mI T T p o p ul ati o n, 

r e g ar dl ess of a d h er e n c e t o st u d y dr u g or i niti ati o n of n e w a nti h y p er gl y c e mi c 

m e di c ati o n. 

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.  All st atisti c al a n al ys es will b e c o n d u ct e d wit h S A S V ersi o n 9. 4 or hi g h er u nl ess 

ot h er wi s e st at e d.  A n y c h a n g e t o t h e d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol will r e q uir e 
a n a m e n d m e nt O N L Y if it c h a n g es a pri n ci p al f e at ur e of t h e pr ot o c ol.  A n y ot h er c h a n g es t o t h e 

d at a a n al ysis m et h o ds d es cri b e d i n t h e pr ot o c ol, a n d t h e j ust ifi c ati on f or ma ki n g t h e c h a n g e, will 
b e d es cri b e d i n t h e S A P or t h e cli ni c al st u d y  r e p ort.  S o m e a n al ys es a n d s u m m ari es d es cri b e d i n 

t his a n al ysis pl a n m a y not b e c o n d u ct e d if n ot w arr a nt e d b y  d at a ( e.g ., f e w e v e nts t o j ustif y 
c o n d u cti n g a n a n al ysis).  List i n gs of  e v e nts will b e pr o vi d e d i n s u c h sit u ati o ns.  A d dit i on al 

a n al ys es o f t he d at a m a y b e c o n d u ct e d as d e e m e d a p pr o pri at e wit h o ut f urt h er c h a n g es m a d e t o 
t he pr ot o c ol or S A P , e v e n aft er t h e pri m ar y or fi n al d at a b a s e lo c k s.

A d dit i on all y , u nl ess st at e d ot h er wis e, st atist i cal  s u m m ari es a n d a n al ys es will b e c o n d u ct e d b as e d 
o n r a n d o mi z e d m ai nt e n a n c e d os e r e g ar dl ess of t h e a ct u al tr e at m e nt r e c ei v e d b y t h e p at i ent .  

U nl ess s p e cifi e d ot h er wis e, t h e l ast m e as ur e m e nt d uri n g Visit 1 t o Visit 3 (i n cl u di n g 
u ns c h e d ul e d visits) c oll e ct e d pri or t o or o n t h e first d os e d a y  will s er v e as b as eli n e.  F or 

i m m u n o g e ni city,  d at a c oll e ct e d u p t o t h e first d os e ti m e will s er v e as b as eli n e.  F or l a b a n d 
el e ctr o c ar di o gr a m  (E C G ), b as eli n e n e e ds t o b e pri or t o or wit hi n o n e h o ur aft er t h e first d os e 

ti m e.  F or p ati e nt r e p ort e d o ut c o m es, d at a c oll e ct e d at Visit 3, r e g ar dl ess o f t he ti mi n g r el ati v e t o 
first d os e, will s er v e as b as eli n e.
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There will be 2 estimands of interest in evaluating primary and secondary efficacy objectives.  
First estimand, the “efficacy” estimand, represents efficacy prior to discontinuation of study drug 

or initiating rescue therapy for severe persistent hyperglycemia.  Analysis relative to the 
“efficacy” estimand will be conducted using the efficacy analysis set (EAS).  Second estimand, 

the “treatment-regimen” estimand, represents the efficacy irrespective of adherence to 
investigational product or introduction of rescue therapy for severe persistent hyperglycemia.  

Analysis relative to “treatment-regimen” estimand will be conducted using full analysis set 
(FAS).

Unless specified otherwise, safety analyses will be conducted relative to “treatment-regimen” 
estimand using the safety analysis set (SS).  

End of study participation for a patient will be the earliest of date of death, date of withdrawal 

from further participation in the study, or date of safety follow up visit (Visit 801).  For patients 
considered to be lost to follow-up, end of study participation will be the date of lost to follow-up 

reported by the investigator.  Patient data included in the database after the last date of study 
participation (date of death, date of ET or date of safety follow-up) will be excluded from 
statistical analysis.  Listings of such data may be provided.

Summary statistics for categorical measures (including categorized continuous measures) will 

include sample size, frequency, and percentages.  Summary statistics for continuous measures 
will include sample size, mean, and standard deviation, median, minimum, and maximum.  The 
summary statistics will be presented by the nominal visit.  

Statistical treatment comparisons will only be performed between tirzepatide doses and 

semaglutide.  Since the trials are not adequately powered to detect differences among tirzepatide 
doses, comparisons among tirzepatide arms will not be performed unless otherwise specified.  

Statistical summaries and results of statistical analysis will be displayed in the following 
treatment order:  5 mg tirzepatide, 10 mg tirzepatide, 15 mg tirzepatide, and 1 mg semaglutide.  
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6. 3. A dj u st m e nt s f o r C o v a ri at e s
T h e st u d y  is str atifi e d b y c o u ntr y a n d b as eli n e H b A 1 c ( ≤ 8. 5 %, > 8. 5 % [ ≤ 6 9, > 6 9 m m o l/m o l]).  

W h er e n e c ess ar y t o b e i n cl u d e d as a s tr atifi c ati on f a ct or, c o u ntri es with f e w er t h a n 
1 0 r a n d o mi z e d p ati ent s will b e p o ol e d i nt o 1 c at e g or y ( p o ole d c o u ntr y ).  F or H b A 1 c r elat e d 

a n al ys es, p o ol e d c o u ntr y  will b e us e d as str atifi c ati o n f a ct ors a n d b as eli n e H b A 1 c as a c o v ari at e.  
F or ot h er effi c a c y a n al ys es, p o ol e d c o u ntr y , a n d b as eli n e H b A 1 c ( ≤ 8. 5 %, > 8. 5 % [ ≤ 6 9, > 6 9 

m m o l/ m ol]) will b e us e d as str atifi c at i on f act ors a n d r es p e cti v e b as eli n e v al u e as a c o v ari at e .  
Str atifi c at i on f act ors will b e b as e d o n t h e i nf or m ati o n c oll e ct e d i n cli ni c al d at a b as e.

6. 4. H a n dli n g of D r o p o ut s o r Mi s si n g D at a
F or t h e pri m ar y  a n d s e c o n d ar y effi c a c y e n d p oi nt a n al ys es s u bj e ct t o t yp e 1 err or r at e c o ntr ol, 

d at a f or p ati e nts wit h missi n g v al u es at t h e 4 0 -w e e k visit will b e i m p ut e d b as e d o n t h e m et h o d 

d es cri b e d i n S e cti o n 6. 1 2. 1. 3 .  U nl ess s p e cifi e d ot h er wis e, i m p ut ati o n of missi n g d at a will b e 
li mit e d t o pri m ar y a n d k e y s e c o n d ar y effi c a c y e n d p oi nt a n al ysis.  Missi n g ot h er s e co n d ar y  or 

e x pl or at or y  effi c a c y p ar a met er v al u es a n d missi n g s af et y l a b or at or y val u es will n ot b e e x pli cit l y 
i m p ut e d.  

6. 5. M ulti c e nt e r St u di e s
T o i n v esti g at e p ot e nti al r e gi o n al i nfl u e n c e o n effi c a c y, c o u ntr y / p o ole d c o u ntr y will  be us e d as a 
str atifi c at i on f a ctor i n pri m ar y  a nd s e c o n d ar y  effi c a c y a n al ysis.  

6. 6. M ulti pl e C o m p a ri s o n s/ M ulti pli cit y A dj u st m e nt s
T y p e 1 err or r at e c o ntr ol str at e g y  for pri m ar y  a n d k e y s e c o n d ar y effi c a c y o bj e cti v es is ill ustr at e d 

i n S e cti o n 6. 1 2. 3 .  N o mul tipli ci t y a dj ustm e nt s will b e m a d e f or c o n d u cti n g s e p a r at e a n al ys es 
r elat i v e t o “ effi c a c y ” a n d “tr e at m e nt-r e gi m e n ” esti m a n ds, e v al u ati n g ot h er s e c o n d ar y a n d 
e x pl or at or y  effi c a c y o bj e cti v es, a n d s af et y ass ess m e nts.

6. 7. P ati e nt Di s p o siti o n
R e as o ns f or s cr e e n f ail ur e as r e p ort e d b y  in v est i g at ors will b e s u m m ari z e d.  

List i n g of fi n al st u d y dis p ositi on a n d a list i n g of r a n d omi z e d tr e at m e nt assi g n m e nt ( pl a n n e d 
tr e at me nt) f or all  r a n d o mi z e d p ati ent s will b e pr o vi d e d.  S u m m ar y of fi n al st u d y di s p o sitio n a n d 

st u d y tr e at me nt dis p osit i on f or all r a n d omi z e d p at i e nts will b e pro vi d e d b y pl a n n e d st u d y  
tr e at me nt .  

6. 8. P ati e nt C h a r a ct e ri sti c s
A listi n g of p ati e nt d e m o gr a p hi cs will b e pr o vi d e d.  All d e m o gr a p hi c a n d b as eli n e cli ni c al 

c h ar a ct erist i cs will b e s u m m ari z e d b y st u d y tr e at m e nt f or t h e p ati e nts i n t h e m o difi e d i nt e nt-t o-
tr e at (mI T T) p o p ul at i on.  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 eristi cs of s p e ci al i nt er est 

i n cl u d e b ut n ot li mit e d t o :  a g e, g e n d er, r a c e, w ei g ht, B MI, c o u n tr y of e nr oll m e nt, H b A 1 c, 
f asti n g gl u c os e, d ur ati o n of T 2 D M, a n d est i m at e d gl om er ul ar filtr at i on r at e (e G F R ).  
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6.9. Concomitant Therapy
The prespecified concomitant medications of interest will be summarized by treatment at 

randomization.  Additionally, medications of interest initiated after randomization and change to 
medications of interest used at randomization will be summarized.  The concomitant therapies 

will be mapped using the World Health Organization Drug dictionary in the clinical trial 
database.

The concomitant medications of interest include the following groups of medication:

 baseline metformin total daily dose

 baseline antihypertensive therapy by type

 baseline lipid lowering therapy by type 

 utilization of other antihyperglycemic therapy in Study Period II and Study Period III

 utilization of the following medications in Study Period II

o antihypertensive therapy

o lipid lowering therapy

 rescue therapy due to severe persistent hyperglycemia

 initiation of the following medications in Study Period II:

o antidiarrheal medication

o antiemetic medication 

6.10. Treatment Exposure and Compliance
A listing of patients randomized but not receiving study treatment will be provided, if applicable.  

The listing will include patient identification, randomized treatment arm, and the reason for not 
receiving study treatment.

Summary of duration to the end of the study (defined as time in days from date of randomization 

to date of safety follow-up or date of early study discontinuation) and duration on study 
treatment (defined as time in days from date of first dose of study treatment to date of last dose 
of study treatment plus 7 days) will be provided by study treatment. 

6.10.1. Exposure and Compliance to Study Treatment
The number of patients prematurely discontinuing study treatment prior to the 40-week visit will 
be provided by study treatment.  Reasons for prematurely discontinuing study treatment prior to 

the 40-week visit will be provided by study treatment.  Time-to-event analysis of premature 
study treatment discontinuation will be conducted.  

If data warrant, the proportion of patients receiving 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, or 15 
mg for tirzepatide treatment groups, and 0.25 mg, 0.5 mg, and 1 mg for the semaglutide 
treatment group may be presented by randomized treatment and time intervals from first dose. 
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A listi n g of p ati e nts w h o miss e d ≥ 3 c o ns e c ut i v e d os es m a y b e pr o d u c e d.

O v er all tr e at m e nt c o m pli a n c e will b e d efi n e d as t a ki n g at l e ast 7 5 % of t h e s c h e d ul e d 
tir z e p ati d e/ s e m a glut i d e d o s e s.  C o m pli a n c e will b e c al c ul at e d b y  t a ki n g t h e n u m b er of d os es 

a d mi nist er e d (r e g ar dl ess of t h e a ct u al d os e a d mi nist er e d) di vi d e d b y  t h e t ot al n u m b er of d os es 
e x p e ct e d t o b e a d mi nist er e d × 1 0 0.  Tr e at m e nt c o m pli a n c e will b e s u m m ari z e d d es cri pt i v el y b y 
tr e at me nt u si n g t h e m I T T p o p ul at i on. 

6. 1 1. 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 will b e i d e nt ifi e d i n t he Tri al  Iss u es M a n a g e m e nt Pla n.  A list i n g 
a n d a s u m m ar y  of im p ort a nt pr ot o c ol d e vi at i ons b y  tr e at me nt will  be pr o vi d e d.  

6. 1 2. Effi c a c y A n al y si s
F or t h e F D A a n d p ot e nti all y  for ot h er r e g ul at or y  a g e n ci es, all effi c a c y ass ess m e nts will b e 

g ui d e d b y  t h e “tr e at me nt -r e gi m e n ” esti m a n d c o n d u ct e d usi n g F A S.  Ass ess m e nt of t h e pri m ar y  
a n d s e c o n d ar y  effi c a c y o bj e cti v es s u bj e ct t o t yp e 1 err or r at e c o ntr ol ( k e y  s e c o n d ar y) will be 

c o n d u ct e d wit h m ult i pl e i m p ut ati o n of missi n g d at a (s e e S e cti o n 6. 1 2. 1. 3 ) at 4 0 w e e ks.  
Ass ess m e nt of ot h er effi c a c y o bj e cti v es will b e c o n d u ct e d wit h o ut i m p ut ati o n of missi n g d at a.  

F or p u bli c at i ons a n d ot h er p ur p os es, t h e ass ess m e nt of effi c a c y o bj e ct i v es will b e g ui d e d b y t h e 
“ effi c a c y ” est i m a n d usi n g t he E A S d at a s et wit h o ut i m p ut ati o n of missi n g d at a .  A listi n g of 

p ati e nts r a n d o mi z e d b ut n ot i n cl u d e d i n effi c a c y a n al ys es (i .e ., n ot tr e at e d, dis c o nti n u e d 
tr e atm e nt  d u e t o i n a d v ert e nt e nr oll m e nt) will b e pr o vi d e d.

6. 1 2. 1. Pri m a r y Effi c a c y A n al y si s
T h e pri m ar y  effi c a c y me as ur e will b e c h a n g e i n H b A 1 c fr o m b as eli n e ( p ost b as eli n e - b as eli n e) at 

4 0 w e e ks .  V al u es f or H b A 1 c a n d c h a n g e fr o m b as eli n e i n H b A 1 c will b e s u m m ari z e d b y  
tr e at me nt a n d n o mi n al vi si t ( w e e k).  W h e n a p pli c a bl e, H b A 1 c d at a fr o m l oc al  la b will b e us e d 

w h e n c e ntr al l a b d at a is n ot a v ail a bl e. If s c h e d ul e d H b A 1 c d at a at t h e pri m ar y e n d p o i nt visit is 
n ot a v ail a bl e, u ns c h e d ul e d H b A 1 c d at a c oll e ct e d f or t h e pri m ar y e n d p o i nt visit will b e i n clu d e d 
i n a n al ysis.

6. 1 2. 1. 1. Pri m ar y A n al y si s R el ati v e t o t h e Effi c a c y E sti m a n d

T h e a n al ysis will b e c o n d u ct e d utili zi n g H b A 1 c d at a i n t he E A S fr o m b as eli n e t hr o u g h t h e 

4 0 -w e e k visit wit h t he ai d of  a mi x e d mo d el  for r e p e at e d m e as ur es ( M M R M).  R estri ct e d 

m a xi m u m li k eli h o o d ( R E M L) will b e us e d t o o b t ai n mo d el  p ar a m et er esti m at es a n d t he 
K e n w ar d -R o g er o pti o n will b e us e d t o esti m at e d e n o mi n at or d e gr e es of fr e e d o m.   T h e r es p o ns e 

v ari a bl e of t h e M M R M m o d el  will be t h e pri m ar y  me as ur e a n d m o d el t er ms will i n cl u d e 
tr e at me nt, vi sit, tr e at me nt b y  vi sit int er a cti o n, p o ol e d c o u ntr y  as fi x e d eff e cts, a n d b as eli n e 

H b A 1 c as a c o v ari at 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 m o d el t h e wit h i n-
p ati e nt err ors.  If t his m o d el f ails t o c o n v er g e, t h e f oll o wi n g c o v ari a n c e str u ct ur es will b e t est e d 

i n or d er: 

 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 
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 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 

 Fi rst Or d er A ut or e gr essi v e 

 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.  T h e r es ult i n g l e ast s q u ar es m e a n 

esti m at e of m e a n c h a n g e fr o m b as eli n e i n H b A 1 c will b e s u m m ari z e d b y visit a n d b y st u d y 
tr e at me nt.  

Wit h t h e ai d of t h e M M R M a n al ysis, 2 -si d e d 9 7. 5 % c o nfi d e n c e i nt er v al s ( CI) f or me a n c h a n g e 
i n H b A 1 c fro m  bas eli n e t o t he 4 0 -w e e k visit b et w e e n 1 0 m g ti r z e p atid e Q W a n d 1 m g 

s e m a gl uti d e Q W, as w ell as b et w e e n 1 5 m g tir z e p ati d e Q W a n d 1 m g s e m a glut i d e Q W  will b e 
d eri v e d a n d s u m m ari z e d. If t h e u p p er li mit of t h e CI is ≤ 0. 3 %, t h e n t h e r es p e cti v e d os e of 

tir z e p ati d e will b e d e cl ar e d n o ni nf eri or t o s e m a gl uti d e r el ati v e t o c h a n g e i n H b A 1c fr om 
b as eli n e.

6. 1 2. 1. 2. A n al y si s R el ati v e t o t h e Tr e at m e nt -R e gi m e n E sti m a n d

T h e a n al ysis will b e c o n d u ct e d utili zi n g H b A 1 c d at a i n t he F A S at b as eli n e a n d at t h e 4 0 -w e e k 

visit wit h t h e ai d of a n a n al ysis of c o v ari a n c e ( A N C O V A).  T h e r es p o ns e v ari a bl e will b e t h e 
pri m ar y  me as ur e a n d m o d el t er ms will i n c l u d e tr e at m e nt, p o ol e d c o u ntry as fi x e d eff e cts, a n d 

b as eli n e H b A 1 c as a c o v ari at e.  T h e A N C O V A a n al ysis will b e c o n d u ct e d wit h m ult i pl e 
i m p ut atio n of  missi n g pri m ar y me as ur e (s e e S e cti o n 6. 1 2. 1. 3 f or d et ails) a n d st atist i cal  inf er e n c e 
o v er m ul tipl e i m p ut ati o n of  missi n g d at a g ui d e d b y R u bi n ( 1 9 8 7).   

Wit h t h e ai d of t h e A N C O V A a n al ysis, 2 -si d e d 9 7. 5 % CI f or m e a n c h a n g e i n H b A 1 c fr o m  

b as eli n e t o t he 4 0 -w e e k visit b et w e e n 1 0 m g ti r ze p ati d e Q W a n d 1 m g s e m a gl utid e Q W, as w ell 
as b et w e e n 1 5 m g tir z e p at i d e Q W a n d 1 m g s e m a gl ut i d e Q W  will b e d eri v e d a n d s u m m ari z e d.

If t h e u p p er li mit of t h e CI is ≤ 0. 3 %, t h e n t h e r es p e cti v e d os e of tir z e p at i d e ( 1 0 mg or 1 5 m g) 
will b e d e cl ar e d n o ni nf eri or t o s e m a gl ut i d e r el ati v e t o c h a n g e i n H b A 1 C fr om b as eli n e.

6. 1 2. 1. 3. M et h o d s f or M ulti pl e I m p ut ati o n

F or effi c a c y  a nal ysis r el ati v e t o “tr e at m e nt-r e gi m e n esti m a n d, ” missi n g H b A 1 c d at a at t h e 

4 0 -w e e k visit will b e i m p ut e d b as e d o n “r etri e v e d dr o p o uts ” , d efi n e d as p ati ent s w h o h a d t h eir 
H b A 1 c v al u e m e as ur e d at t h e 4 0 -w e e k visit i n t h e s a m e tr e at m e nt ar m w h o pr e m at ur el y 

di s c o nti n u e d st u d y tr e at me nt .  I n c as es w h en t her e ar e n ot e n o u g h r etri e v e d dr o p o uts t o pr o vi d e a 
r eli a bl e i m p ut ati on m o d el (i.e., t he m o d el i m pl e m ent e d b y  t h e S A S pr o gr a m d o es n ot c o n v er g e) , 

a n alt er n ati v e m ult i pl e i m p ut ati o n m et h o d wit h r ef er e n c e t o t h e b as eli n e v al u es (r et ur n -t o-
b as eli n e m ult i pl e i m p ut ati o n) will b e us e d .  If v al u e of t h e i m p ut e d H b A 1 c c h a n g e fr o m b a s eli n e 

is <-6. 0 % or > 6. 0 %, t h at v al u e will b e s et t o -6. 0 % or 6. 0 %, r es p e cti v el y, t o a v oi d u nr e alist i c 
i m p ut e d v al u es.
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6. 1 2. 2. S e c o n d a r y Effi c a c y A n al y s e s S u bj e ct t o T y p e 1 Err or R at e 

C o ntr ol

6. 1 2. 2. 1. M e a n C h a n g e i n H b A 1 c fr o m B a s eli n e at t h e 4 0 -W e e k Vi sit

N o ni nf eri orit y of  5 mg tir z e p ati d e t o 1 m g s e m a gl utid e will b e c o n d u ct e d i n a m a n n er si mil ar t o 

t he pri m ar y  a nal ysis i n S e ct i on 6. 1 2. 1 .  

Ass ess m e nt of  s u p eriori t y of tir z e p ati d e d os es c o m p ar e d wit h s e m a gl ut i d e will b e c o n d u ct e d 
usi n g t h e s a m e st atist i cal  mo d els as t h os e us e d f or e v al u at i n g t h e pri m ar y o bj e cti v e i n 

S e cti o n 6. 1 2. 1 .  D e cisi ons will b e g ui d e d b y t h e 2 -sid e d p -v al u es f or m e a n c o m p aris o ns b et w e e n 
tir z e p ati d e d os es a n d s e m a gl ut i d e (s e e d et ails i n S e cti o n 6. 1 2. 3 ).

6. 1 2. 2. 2. M e a n C h a n g e i n B o d y W ei g ht Fr o m B a s eli n e at t h e 4 0 -W e e k Vi sit

T h e a n al ysis f or c h a n g e i n b o d y  w ei g ht fr o m bas eli n e ( p ost b as eli n e - b as eli n e) will b e c o n d u ct e d 

i n a m a n n er si mil ar t o t h e pri m ar y a n al ysis i n S e cti o n 6. 1 2. 1 .  B a s eli n e H b A 1 c c at e g or y (≤ 8. 5 %, 
> 8. 5 % [ ≤ 6 9, > 6 9 m m o l/m o l]) will b e us e d as a fi x e d f a ct or i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e a n d b a seli n e of t h e c orr es p o n di n g v ari a bl e will b e us e d as a n a d dit i on al  c o v ari at e i n t h e 
st atist i c al m o d el.  L e ast s q u ar es m e a n est i m at e of m e a n c h a n g e i n b o d y w ei g ht fr o m b as eli n e 

will b e s u m m ari z e d b y  no m i n al visit a n d b y st u d y tr e at me nt. Tr e at m e nt c o m p aris o n b et w e e n 
tir z e p ati d e d os es a n d s e m a gl uti d e will b e p erf or m e d.  F or t h e m ult i pl e i m p ut ati o n of missi n g 

v al u es, if v al u e of t h e i m p ut e d w ei g ht c h a n g e fr o m b as eli n e is < -5 0 k g or > 5 0 k g, t h at v al u e will 
b e s et t o -5 0 k g or 5 0 k g, r es p e cti v el y, t o a v oi d u nr e alist i c i m p ut e d v al u es.

6. 1 2. 2. 3. Pr o p orti o n of P ati e nt s A c hi e vi n g H b A 1 c < 7 % at t h e 4 0 -W e e k Vi sit

T h e a n al ysis r el ati v e t o t h e “ effi c a c y ” esti m a n d f or t h e e n d p oi nt at 4 0 w e e ks will b e p erf or m e d 

usi n g E A S wit h missi n g v al u es i m p ut e d fr o m a n M M R M m o d el  a n d t h e n di ch ot o mi z e d .  T h e 
M M R M m o d el  in cl u d e s tr e at m e nt, str atifi c at i on f act ors, 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, a n d b as eli n e H b A 1 c as a c o v ari at e .  Aft er di c h ot o mi zi n g c o nt i n u o us H b A 1 c, t h e 
d at a i s a n al y z e d usi n g a l o gist i c r e gr essi o n m od el  wit h tr e at me nt, c o u ntr y / p o ole d c o u ntr y as 

fi x e d eff e cts, a n d b as eli n e H b A 1 c as a c o v ari at e.  I n a d diti on, a n al ysis will  be c o n d u ct e d 
utili zi n g d at a fr o m t h e E A S fr o m b as eli n e t hr o u g h t h e 4 0 -w e e k visit wit h t h e ai d of a 

l on git u di n al l o gist i c r e gr essi on wi t h r e p e at e d me a s ur e m e nt s wi t h p o ole d c o u ntr y , tr e at me nt, 
visit, tr e at m e nt -b y -visit i nt er a ct i on as fi x e d eff e cts, a n d b as eli n e H b A 1 c as a c o v ari at e .  I n c as e 

t he l on git u di n al l o gist i c m o d el  d o es n ot c o n v er g e d u e t o s m all n u m b er of e v e nts, l o gisti c 
r e gr essi on will  be ut ili z e d t o a n al y z e pr o p orti o n of p ati e nts a c hi e vi n g H b A 1 c < 7 % at n o mi n al 
visit s.

A n al ysis r el at i v e t o “tr e at m e nt-r e gi m e n ” esti m a n d will b e c o n d u ct e d utili zi n g H b A 1 c d at a fr om 

t he F A S at b as eli n e a n d at t h e 4 0 -w e e k visit wit h t h e ai d of a l o gis tic r e gr essi o n wi t h mul tipl e 
i m p ut atio n of  missi n g H b A 1 c d at a at t h e 4 0-w e e k visit (s e e S e ct i on 6. 1 2. 1. 3 f or d et ails).  M o d el 

t er ms will i n cl u d e tr e at m e nt, p o ol ed c o u ntr y  as fi x e d eff e cts, a n d b as eli n e H b A 1 c as a c o v ari at e 
a n d st atist i cal  inf er e n c e o v er m ul tipl e i m p ut ati o ns will b e g ui d e d b y  R u bi n ( 1 9 8 7).

Si mil ar a n al ys es will b e p erf or m e d f or pr o p orti o n of p ati e nts a c hi e vi n g H b A 1 c < 5. 7 %.
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6. 1 2. 3. T y p e 1 E r r o r R at e C o ntr ol Str at e g y f or Pri m ar y a n d K e y 

S e c o n d a r y Effi c a c y A n al y si s
B e c a us e t he y  ar e i nt e n d e d f or diff er e nt p ur p os es, n o t yp e 1 err or r at e a dj ust m e nt s will b e m a d e 

f or c o n d u cti n g a n al ysis r el ati v e t o “ effi c a cy ” a n d “tr e at m e nt -r e gi m e n ” esti m a n ds.  F or a n al ysis 

wi t hi n e a c h esti m a n d, t yp e 1 err or r at e c o ntr ol str at e g y  for e v al u at i on of pri m ar y  a n d k e y 
s e c o n d ar y o bj e cti v es is ill ustr at e d i n Fi g ur e G P G L. 6 .1 .  

T h e pri m ar y  a n d k e y s e c o n d ar y o bj e cti v e h y p ot h es es ar e as f oll o ws, 

 H 1 , a n d H 2 :  N o ni nf eri orit y t e st of tir z e p ati d e 1 0 m g a n d 1 5 m g v ers us 
s e m a gl uti d e i n H b A 1c c h a n g e fr o m b as eli n e at 4 0 w e e ks. 

 H 3 , a n d H 4 :  S u p eri orit y t e st of tir z e p ati d e 1 0 m g, a n d 1 5 m g v ers us 
s e m a gl uti d e i n H b A 1c c h a n g e fr o m b as eli n e at 4 0 w e e ks. 

 H 5 , a n d H6 :  S u p eri orit y t e st of tir z e p ati d e 1 0 m g, a n d 1 5 m g v ers us 
s e m a gl uti d e i n b o d y w ei g ht c h a n g e fr om b as eli n e at 4 0 w e e ks. 

 H 7 :  N o ni nf eri ori t y t est of tir z e p ati d e 5 m g v ers us s e m a gl uti d e i n H b A 1c
c h a n g e fr o m b as eli n e at 4 0 w e e ks. 

 H 8 :  S u p eri ori t y t e st of tir z e p ati d e 5 m g v ers us s e m a gl ut i d e i n H b A 1 c c h a n g e 
fr om b as eli n e at 4 0 w e e ks. 

 H 9 , H1 0 , a n d H 1 1 :  S u p eri orit y t est of tir z e p atid e 1 0 m g, 1 5 m g, a n d 5 m g
v ers us s e m a gl ut i d e i n pr o p orti o n of p ati e nts a c hi e vi n g H b A 1 c < 7 % at 4 0 
w e e ks.

 H 1 2 :  S u p eri ori t y t e st of tir z e p ati d e 5 m g v ers us s e m a gl ut i d e i n b o d y  w eig ht
c h a n g e fr o m b as eli n e at 4 0 w e e ks. 

 H 1 3 , a n d H1 4 :  S u p eri orit y t est of tir z e p ati d e 1 0 m g, a n d 1 5 m g v ers us 
s e m a gl uti d e i n pr o p or ati o n of p ati e nts a c hi e vi n g H b A 1 c < 5. 7 % at 4 0 w e e ks.

A gr a p hi c al t esti n g s c h e m e ( Br et z et al. 2 0 0 9) pr es e nt e d i n Fi g ur e G P G L. 6 .1 will 
b e us e d t o str o n gl y c o ntr ol f or t y p e 1 err or . H 1 , a n d H 2 will b e i niti all y t est e d 
e a c h at a 0. 0 2 5 sig nifi c a n c e l e v el .
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A b br e vi ati o ns:  A 1 c = H b A 1 C; NI = n o ni nf eri orit y; S u p = s u p eri orit y; wt = b o d y w ei g ht.

Fi g ur e G P G L. 6 .1 . T y p e 1 err or c o ntr ol str at e g y f or pri m ar y a n d k e y s e c o n d ar y 
effi c a c y e n d p oi nt s.

6. 1 2. 4. Ot h e r S e c o n d a r y a n d E x pl o r at o r y Effi c a c y A n al y s e s
Ot h er s e c o n d ar y  a n d e x pl or at or y  effi c a c y m e as ur es will b e s u m m ari z e d b y tr e at me nt a n d 

n o mi n al vi si t.  Missi n g d at a will n ot b e i m p ut e d a n d ass ess m e nts ar e n ot s u bj e ct t o t yp e 1 err or 
r at e c o ntr ol.  
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T a bl e G P G L. 6 .2 . S e c o n d ar y a n d E x pl or at or y Effi c a c y A n al y s e s n ot C o ntr oll e d f or 
T y p e I Err or

O bj e cti v e R el ati v e t o t h e effi c a c y 

m e as u r e:

A n al ysis 

c o n d u ct e d i n a 

m a n n e r si mil a r 

t o: 

A d diti o n al inf o r m ati o n

T o c o m p ar e tir z e p ati d e 

5 m g, 1 0 m g, a n d 

1 5 m g t o s e m a gl uti d e

1 m g

P r op orti o n of p ati e nts 

a c hi e vi n g a n H b A 1 c t ar g et 

v al u e of ≤ 6. 5 % 

( 4 8 m m ol/ m ol)

6. 1 2. 2. 3 N o n e

C h a n g e f r om b as eli n e i n 

f asti n g s er u m gl u c os e

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e b as eli n e f asti n g s er u m 

gl u c os e as a c o v ari at e. 

C h a n g e f r om b as e li n e i n 

7 -p oi nt s elf -m o nit or e d 

bl o o d gl u c os e ( S M B G) 

pr ofil es 

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e b as eli n e S M B G as a 

c o v ari at e.  L e ast s q u ar es m e a n

esti m at es at 4 0 - w e e ks will b e 

s u m m ari z e d b y tr e at m e nt a n d 

7 -p oi nts.

I n a d diti o n t o t h e a n al ys es o n e a c h of 

t h e 7-p oi nts, si mil ar a n al ys es will b e 

d o n e f or t h e 2 -h o ur m o r ni n g, mi d d a y, 

a n d e v e ni n g m e al e x c ursi o ns, t h e 

m e a n of all m e als 2 -h o ur e x c ursi o n, 

t h e m e a n of all 7-p oi nt m e as ur e m e nts, 

t h e m e a n of all pr e-m e al

m e as ur e m e nts, a n d t h e m e a n of all 

2 -h o ur p ost pr a n di al m e as ur e m e nts.

P r op orti o n of p ati e nts w h o 

a c hi e v e d w ei g ht l oss of 

≥ 5 %, fr o m b as eli n e

6. 1 2. 2. 3 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e a n d b as eli n e w ei g ht as a 

c o v ari at e

P r op or ti on of p ati e nts w h o 

a c hi e v e d w ei g ht l oss of 

≥ 1 0 % f r om b as eli n e

6. 1 2. 2. 3 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e a n d b as eli n e w ei g ht as a 

c o v ari at e

pr o p orti o n of p ati e nts w h o 

a c hi e v e d w ei g ht l oss of 

≥ 1 5 % f r om b as eli n e

6. 1 2. 2. 3 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e a n d b as eli n e w ei g ht as a 

c o v ari at e
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S e c o n d a r y a n d E x pl o r at o r y Effi c a c y A n al ys es n ot C o nt r oll e d f o r T y p e I E r r o r

O bj e cti v e R el ati v e t o t h e effi c a c y 

m e as u r es

A n al ysis 

c o n d u ct e d i n a 

m a n n e r si mil a r 

t o:

A d diti o n al i nf o r m ati o n

C h a n g e f r om b as eli n e i n 

w aist cir c u mf er e n c e 

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e b as eli n e w aist 

cir c u mf er e n c e as a c o v ari at e. 

C h a n g e f r om b as eli n e i n 

B MI 

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e b as eli n e B MI as a 

c o v ari at e. 

C h a n g e f r om b as eli n e i n 

f asti n g gl u c a g o n, 

c -p e pti d e, i ns uli n l e v el, 

H O M A -B, H O M A -S, a n d 

H O M A -I R

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e c orr es p o n di n g 

b as eli n e p ar a m et er as a c o v ari at e.

C h a n g e f r om b as eli n e i n 

li pi d p ar a m et ers(tot al -

c h ol est er ol, H D L -C, 

V L D L -C, T G)

6. 1 2. 1 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e. Us e c orr es p o n di n g 

b as eli n e li pi d p ar a m et er as a 

c o v ari at e.

C h a n g e f r om b as eli n e i n 

p ati e nt r e p ort e d o ut c o m es :  

A P P A D L , I W-S P , 

E Q -5 D -5 L, 

I W Q O L-Lit e -C T

6. 1 2. 1. 2 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e.  Us e c orr es p o n di n g 

b as eli n e p ati e nt o ut c o m e s c or e as a 

c o v ari at e.

D T S Q c S c or e 6. 1 2. 1. 2 Us e b as eli n e H b A 1 c str at a as a fi x e d 

eff e ct i n pl a c e of b as eli n e H b A 1 c as a 

c o v ari at e.  Us e c orr es p o n di n g 

b as eli n e p ati e nt D T S Qs s c or e as a 

c o v ari at e.

Pr o p orti o n of p ati e nts 

a c hi e vi n g a n H b A 1 c t ar g et

≤ 6. 5 %, ≥ 1 0 % w ei g ht l oss, 

a n d wit h o ut h y p o gl y c e mi a 

e v e nts wit h bl o o d gl u c os e 

l e v el < 5 4 m g/ d L or  s e v er e 

h y p o gl y c e mi a

6. 1 2. 2. 3 I n cl u d e b as eli n e b o d y w ei g ht as 

a d diti o n al c o v ari at es .

T o c h ar a ct eri z e 

e ffi c a c y ( b e y o n d t h e 

e n d of tr e at m e nt) wit h 

tir z e p ati d e 5 m g, 

1 0 m g, a n d 1 5 m g 

C h a n g e f r om b as eli n e i n 

H b A 1 c, b o d y w ei g ht

6. 1 2. 1 T h e a n al y sis will b e c o n d u ct e d 

utili zi n g H b A 1 c ( b o d y w ei g ht) d at a 

fr o m b as eli n e t hr o u g h t h e e n d of 

f oll o w-u p ( 4 4 w e e ks) .

T o c o m p ar e tir z e p ati d e 

5 m g, t o s e m a gl uti d e 1

m g

Pr o p orti o n of p ati e nts 

a c hi e vi n g a n H b A 1 c t ar g et 

v al u e of < 5. 7 % ( 3 9 

m m ol/ m ol)   

6. 1 2. 2. 3 N o n e
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A b br e vi ati o ns:  A P P A D L = A bilit y t o P erf or m P h ysi c al A cti viti es of D ail y Li vi n g Q u esti o n n air e; D T S Q C = 

Di a b et es Tr e at m e nt S atisf a cti o n Q u esti o n n air e C h a n g e ; D T S Qs = Di a b et es Tr e at m e nt S atisf a cti o n Q u esti o n n air e 

C h a n g e; B MI = b o d y m ass i n d e x; E Q -5 D -5 L = E ur o p e a n Q u al ity of Lif e :  5 di m e nsi o ns, 5 l e v els ; H b A 1 c = 

h e m o gl o bi n A 1 c ; H D L -C  = hi g h -d e nsit y li p o pr ot ei n c h ol est er ol; H O M A -B = h o m e ost ati c m o d el ass ess m e nt f or 

β -c ell f u n cti o n; H O M A -I R = h o m e ost ati c m o d el ass ess m e nt f or i ns uli n r esist a n c e; H O M A-S = h o m e ost ati c 

m o d el ass ess m e nt f or i ns uli n s e nsiti vit y ; I W Q O L-Lit e -C T = I m p a ct of W ei g ht o n Q u alit y of Lif e -Lit e Cli ni c al 

Tri al V ersi o n ; I W-S P = I m p a ct of W ei g ht o n S elf -P er c e pti o ns Q u esti o n n air e; V L D L -C – v er y -l o w-d e n sit y  

li p o pr ot ei n c h ol est er ol; T G = tri gl y c eri d es.

6. 1 3. S af et y A n al y si s
U nl ess s p e cifi e d ot h er wis e, s af et y ass ess m e nts will b e b as e d o n t h e S S (s e e T a bl e G P G L. 6 .1 ).  
All e v e nts t h at o c c ur b et w e e n t h e d at e of t he first d os e of st u d y dr u g t o t h e d at e of p ati e nt’s 

s af et y f oll ow -u p vi si t or p atie nt ’s e n d of st u d y p arti ci p ati on will b e i n cl u d e d.  F or ass essi n g 
b e n efit a n d ris k pr ofil e t hr o u g h 4 0 -w e e ks, s el e ct e d s af et y a n al ys es m a y b e c o n d u ct e d b y  utili zi n g 

s af et y d at a fr o m first d os e t hr o u g h t h e d at e of 4 0 -w e e k visit.  S o m e s af et y a n al ysis m a y b e 
c o n d u ct e d aft er e x cl u di n g d at a aft er t h e i nit i ati on of n e w a nt i h y p er gl y c e mi c t h er a p y.  

U nl ess s p e cifi e d ot h er wis e, c o m p ari s o n s of ti r z e p atid e d os es t o s e ma gl ut i d e will b e p erf or m e d.  

F or s el e ct e d s af et y p ar a m et er s, t he diff er e n c e a m o n g tr e at m e nt m e a n c h a n g e fr om b as eli n e i n 

c o nti n u o us s af et y p ar a m et ers at all s c h e d ul e d visit s will b e ass ess e d vi a a M M R M usi n g R E M L.  
T h e m o d el  will i n cl u d e c o u ntr y/ p o ole d c o u ntr y , b as eli n e H b A 1 c (≤ 8. 5 %, > 8. 5 % [ ≤ 6 9, > 6 9 

m m o l/ m ol]), tr e at me nt gr o u p , 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, a n d 
b as eli n e v al u e of t h e s af et y p ar a m et er as a c o v ari at e.  T o m o d el t h e c o v ari a n c e str u ct ur e wit hi n 

p ati e nts, t h e u nstr u ct ur e d c o v ari a n c e m atri x will b e us e d.  If t his m o d el f ails t o c o n v er g e, t he 
c o v ari a n c e str u ct ur es s p e cifi e d i n S e ct i on 6. 1 2. 1. 1 will b e t est e d i n or d er.

F or s el e ct e d s af et y p ar a m et ers, ti m e -t o-first-e v e nt a n al ysis vi a c o x -pr o p orti o n al h a z ar ds m o d el 
m a y b e c o n d u ct e d.  F or p ati e nts e x p eri e n ci n g t h e e v e nt, “ti m e -t o-first -e v e nt ” will b e t h e ti m e (i n 

w e e ks ) t o t he first o c c urr e n c e of t h e e v e nt .  F or p ati e nts wit h o ut e v e nt , “t i m e-t o-e v e nt ” will b e 
c e ns or e d at t h e e n d of st u d y p ar tici p at i on (st u d y  dis c o nti n u ati o n or s af ety f oll ow -u p).

W h er e s p e cifi e d , r at e of e v e nts will b e a n al y z e d usi n g a g e n er ali z e d li n e ar mi x e d-eff e ct s m o d el  
ass u mi n g t h e n u m b er of e v e nts f o ll ow a n e g ati v e bi n o mi al distri b ut i on, a n d wit h tr e at m e nt as a 

fi x e d effe ct.  T h e l o g ari t h m of y e ars i n s p e cifi e d ti m e i nt er v al will  be a dj ust e d as a n offs et t o 
a c c o u nt f or p ossi bl e u n e q u al tr e at m e nt d ur ati o n i n t he s p e cifi e d ti m e i nt er v al b et w e e n p ati e nts.  

6. 1 3. 1. A d v e r s e E v e nt s
A T E A E is d efi n e d as a n e v e nt t h at first o c c urr e d or w ors e n e d i n s e v erity af t er b as eli n e.  T h e 

M e di c al Di ct i on ar y f or R e g ul at or y  A cti viti es (M e d D R A ) L o w est L e v el T er m ( L L T) will b e us e d 

i n t h e tr e at m e nt-e m er g e nt d eri v at i on.  T h e m a xi m u m s e v erit y f or e a c h L L T d uri n g t h e b as eli n e 
p eri o d i n cl u di n g o n g oi n g m e di c al hist or y  will be us e d as b as eli n e s e v erit y.   F or e v e nts wit h a 

missi n g s e v erit y d uri n g t h e b as eli n e p eri o d, it will b e tr e at e d as ‘mil d ’ i n s e v erit y f or d et er mi ni n g 
tr e at me nt -e m er g e n c e.  E v e nts wit h a missi n g s e v eri t y d uri n g t h e p ost b as eli n e p eri o d will b e 

tr e at e d as ‘s e v er e ’ a n d tr e at m e nt -e m er g e n c e will b e d et er mi n e d b y c o m p ar i n g t o b as eli n e 
s e v erit y.   



I8F-MC-GPGL Statistical Analysis Plan V2 Page 26

LY3298176

The percentages of patients with TEAEs will be summarized by treatment using MedDRA 
preferred term (PT) nested within system organ class (SOC).  Statistical comparisons will be 

applied at both the SOC and PT levels.  Events will be ordered by decreasing frequency within 
SOC.  For events that are sex-specific, the denominator and computation of the percentage will 

include only patients from the given sex.  

Overview of the number and percentage of patient who experienced a TEAE, serious adverse 

event (SAE), death, discontinued from study treatment, or study due to an AE, and relationship 
to study drug, , will be summarized by treatment.  

The percentages of patients with TEAEs, overall and common (common TEAEs occurred in 

≥5% of patients before rounding), will be summarized by treatment using MedDRA PT.  Events 

will be ordered by decreasing frequency.  

The percentages of patients with TEAEs by maximum severity will be summarized by treatment 
using MedDRA PT. For each patient and TEAE, the maximum severity for the MedDRA PT is 

the maximum postbaseline severity observed from all associated LLTs mapping to the MedDRA 
PT.  The maximum severity will be determined based on the non-missing severities.  If all 

severities are missing for the defined postbaseline period of interest, it will show as missing in 
the table.  Only counts and percentages will be included for the TEAEs by maximum severity.  

Patient narratives will be provided for all patients who experience any of the following “notable” 
events:

 deaths

 SAEs

 pregnancy

 permanent discontinuations of study treatment due to AEs

 severe adverse events of special interest (severe AESI)

6.13.1.1. Deaths

A listing of all deaths will be provided.  The listing will include patient identification including 

the treatment, site number, date of death, age at the time of enrollment, gender, MedDRA PT of 
associated AE, time from first dose of study drug to death, time from last dose of study drug to 

death (if patient had discontinued study drug), cause of death as reported by investigator, cause 
of death as adjudicated by Clinical Endpoint Committee (CEC). 

6.13.1.2. Other Serious Adverse Events

The number and percentage of patients who experienced an SAE (including deaths and SAEs 

temporally associated or preceding deaths) during the study will be summarized by treatment 
using MedDRA PT nested within SOC.  Events will be ordered by decreasing frequency within 
SOC.  
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A listi n g of all S A Es will b e pr o vi d e d.  Listi n g will i n cl u d e b ut n ot li mit e d t o tr e at me nt, p ati e nt 
i d e ntifi c ati on i n cl u di n g t h e sit e n u m b er, tr e at me nt gr o u p, d at e of e v e nt, a g e at t h e ti m e of 

e nr o ll m e nt, g e n d er, M e d D R A S O C a n d P T, s e v erit y, a ct i on t a k e n, o ut c o m e, r el at i ons hi p t o st u d y  
dr u g, ti m e fr o m first d os e of st u d y dr u g t o t h e e v e nt, a n d e v e nt d ur ati o n .

6. 1 3. 1. 3. Di s c o nti n u ati o n fr o m St u d y D u e t o A d v er s e E v e nt

T h e n u m b er a n d p er c e nt a g e of p ati e nts w h o pr e m at ur el y  dis c o nti n u e t h e st u d y d u e t o a n A E will 

b e s u m m ari z e d b y tr e at m e nt usi n g M e d D R A P T n est e d wit hi n S O C.  E v e nts will b e or d er e d b y  
d e cr e asi n g fr e q u e n c y wit hi n S O C.

6. 1 3. 1. 4. Di s c o nti n u ati o n fr o m St u d y Tr e at m e nt D u e t o A d v er s e E v e nt

T h e n u m b er a n d p er c e nt a g e of p ati e nts w h o pr e m at ur el y  di s c o ntin u e st u d y  dr u g d u e t o a n A E 

will b e s u m m ari z e d b y  tr e at me nt usi n g M e d D R A P T n est e d wit hi n S O C.  E v e nts will b e or d er e d 

b y d e cr e asi n g fr e q u e n c y  wit hi n S O C.  Ti m e-t o-e v e nt a n al ys es will b e c o n d u ct e d b y tr e at m e nt o n 
ti m e t o st u d y dr u g dis c o nt i n u ati on.

6. 1 3. 1. 5. Tr e at m e nt O v er d o s e

A listi n g of p ati e nts r e p orti n g o v er-d osi n g of tir z e p atid e / s e m a gl utid e will b e pr o vi d e d.

6. 1 3. 2. S p e ci al S af et y T o pi c s

6. 1 3. 2. 1. H y p o gl y c e mi c E v e nt s

D efi nit i ons of diff er e nt c at e g ori es of h y p o gl y c e mi c e v e nts ar e i n cl u d e d i n T a bl e G P G L. 6 .3 .

T a bl e G P G L. 6 .3 . 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

Bl o o d Gl u c os e L e v el

Gl u c os e Al ert V al u e:

    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 ≤ 7 0 m g/ d L ( 3. 9 m m ol/ 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 N o ≤ 7 0 m g/ d L ( 3. 9 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 U n k n o w n ≤ 7 0 m g/ d L ( 3. 9 m m ol/ L)

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):

    Cli ni c all y si g nifi c a nt 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 < 5 4 m g/ d L ( 3. 0 m m ol/ L)

    Cli ni c all y si g nifi c a nt 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 < 5 4 m g/ d L ( 3. 0 m m ol/ L)

    Cli ni c all y si g nifi c a nt 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 < 5 4 m g/ d L ( 3. 0 m m ol/ L)

S e v er 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:   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 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 o ns.  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 , a n d c o nsi d er e d as A E SI.

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.
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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 bl o od gl u c os e v al u es ≤ 7 0 m g/ d L ( 3. 9 m m o l/ L) 
o c c urri n g wit 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.

St ati st i c al s u m m ari es a n d a n al ys es will e x cl u d e h y p o gl y c e mi c e v e nts o c c urri n g aft er i niti ati on of 

a n e w a nti h y p er gl y c e mi c t h er a p y. F or s e v er e h y p o gl y c e mi a a n d l e v el  2 h y p o gl y c e mi a , 
i n ci d e n c e as w ell as r at e p er p ati e nt ye ar of  e x p os ur e will b e pr o vi d e d b y tr e at m e nt at  s p e cifi e d 

ti m e i nt er v als.  A listi n g of s e v er e h y p o gl y c e mi c e v e nts will als o b e pr o vi d e d.   T h e i n ci d e n c e of 
h y p o gl y c e mi c e v e nt will b e a n al y z e d usi n g l o gisti c r e gr essi o n wit h tr e at m e nt, b as eli n e H b A 1 C 

c at e g or y , a n d c o u ntr y / p o ole d c o u ntr y as fi x e d eff e cts.  T h e r at e of h y p o gl y c e mi c e pis o d es p er 
p ati e nt y e ar m a y b e a n al y z e d usi n g a g e n er ali z e d li n e ar mi x e d -eff e ct s m o d el  ass u mi n g t h e 

n u m b er of h y p o gl y c e mi c e pis o d es f o ll ows a n e g at i v e bi n o mi al distri b uti o n wit h t h e m e a n 
m o d el e d usi n g c o u ntr y / p o ole d c o u ntr y , b as eli n e H b A 1 C c at e g or y, a n d tr e at me nt as fi x e d eff e cts.  

T h e l o g ari t h m of ye ars i n s p e cifi e d ti m e i nt er v al will b e a d j ust e d as a n offs et t o a c c o u nt f or 
p ossi bl e u n e q u al tr e at m e nt d ur ati o n i n t h e s p e cifi e d ti m e i nt er v al b et w e e n p ati e nts .  W h e n t h e 

n u m b er of h y p o gl y c e mi c e v e nts is l ess t h a n 1 0, t h e list i n g of  h y p o gl y c e mi c e v ent s will b e 
pr o vi d e d i nst e a d.

6. 1 3. 2. 2. S e v er e P er si st e nt H y p er gl y c e mi a

A s u m m ar y  of init i ati on of r es c u e t h er a p y  in r es p o ns e t o s e v er e, p ersist e nt h y p er gl y c e mi a will b e 

pr o vi d e d b y tr e at m e nt.  If t h er e ar e s uffi ci e nt n u m b er of e pis o d es ( > = 1 0), ti m e-t o-first-e v e nt 
a n al ys es f or t h e i nit i ati on of r es c u e t h er a p y  will b e c o n d u ct e d b y  tr e at me nt usi n g a c o x 

pr o p orti o n al r e gr essi o n m o d el .  F or p ati e nt s wi t ho ut e v e nt , “t i m e-t o-e v e nt ” will b e c e ns or e d at 
e n d of tr e at m e nt p eri o d .  A listi n g of p ati ent s w h o i niti ate d r es c u e t h er a p y will b e pr o vi d e d.

6. 1 3. 2. 3. P a n cr e atiti s

If d at a w arra nts, s u m m ari es of a dj u di c at e d a n d i n v esti g at or -r e p ort e d p a n cr e ati c e v e nts will b e 

pr o vi d e d b y tr e at m e nt .  D et er mi n at i on of i n v est i g at or-r e p ort e d e v e nts will b e t hr o u g h t h e pr e-
d efi n e d S M Q s e ar c h f or a c ut e p a n cr e atit is a n d M e d D R A P T of p a n cr e atitis c hr o ni c.  D et ail e d 

s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 .  Tr e at m e nt -e m er g e nt a dj u di c at i on -c o nfi r me d 
p a n cr e at itis will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 3. 1. P a n cr e ati c E n z y m e A s s e s s m e nt

O bs er v e d p a n cr e at i c e n z y m e d at a ( p-a m yl as e a n d li p as e) will b e s u m m ari z e d b y tr e at m e nt a n d 
n o mi n al vi si t.  

A d dit i on all y , t h e n u m b er a n d pr o p orti o n of p ati ent s wit h ma xi m u m p ost b as eli n e p a n cr e ati c 

e n z y m e v al u es e x c e e di n g t h e f o ll owi n g t hr e s h ol d s will  be pr o vi d e d b y m a xi m u m b as eli n e 
p a n cr e at i c e n z y m e v al u e (≤ 1 × u p p er li mit of n or m al ( U L N ), >1 × U L N), a n d tr e at m e nt :  ≤ 1 × U L N ,
( > 1 t o ≤ 3) × U L N, ( > 3 t o ≤ 5) × U L N, ( > 5 t o ≤ 1 0) × U L N, > 1 0 × U L N.

A n M M R M a n al ysis will b e us e d t o a n al y z e e a c h p a n cr e at i c e n z y m e with a l o g tr a n sf or m e d 

r es p o ns e v ari a bl e a n d str atifi c at i on f a ct ors, tr e at me nt, n o mi n al visit, a n d tr e at m e nt -b y -n o mi n al 
visit i nt er a cti o n as fi x e d eff e cts , a n d l og b as eli n e v al u e as a c o v ari at e .
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6. 1 3. 2. 4. 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 s i a

Tr e at m e nt -e m er g e nt t h yr o i d m ali g n a n ci es a n d C -c ell  h y p er pla si a, will  be i d e nt ifi e d usi n g pr e-

d efi n e d M e d D R A Hi g h L e v el T er ms ( H L Ts) of t h yr o i d n e o pl as ms m ali g n a nt a n d P T of t h yr oid 

C -c ell h y p er pl asi a. D et ail e d s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 . A s u m m ar y  b y 
tr e at me nt a n d P T a n d a list i n g will b e pr o vi d e d.  T h yr o i d m a li 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 SI .

6. 1 3. 2. 4. 1. C al cit o ni n

O bs er v e d c al cit o ni n d at a will b e s u m m ari z e d b y tr e at m e nt a n d n o mi n al visit.  A d dit i on all y, t h e 

n u m b er a n d pr o p orti o n of p at i ent s wit h a ma xi m u m p ost b as eli n e c al cit o ni n v al u e e x c e e di n g t h e 

f oll owi n g t hr es h o l ds will b e pr o vi d e d b y tr e at m e nt a n d m a xi m u m b as eli n e c al cit o ni n v al u e ( ≤ 2 0 
n g/ L, > 2 0 n g/ L t o ≤ 3 5 n g/ L, > 3 5 n g/ L) :  ≤ 2 0 n g/ L, > 2 0 n g/ L t o ≤ 3 5 n g/ L , > 3 5 n g/ L t o ≤ 5 0 n g/ L, 
> 5 0 n g/ L t o ≤ 1 0 0 n g/ L, > 1 0 0 n g/ L.

6. 1 3. 2. 5. M ali g n a n c y

T h e A E d at a b as e will b e s e ar c h e d usi n g pr e -d efi n e d S M Qs t o i d e nt if y e v e nts c o nsist e nt wit h 

m ali g n a n c y .  D et ail e d s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 .  A s u m m ar y b y tr e at m e nt 

a n d P T wi t hi n S M Q a n d a listi n g of T E A Es will b e pr o vi d e d.  M ali g n a n c y  will b e c o nsi d er e d as 
A E SI.

6. 1 3. 2. 6. M aj or A d v er s e C ar di o v a s c ul ar E v e nt s

M aj or a d v ers e c ar di o v as c ul ar e v e nts ( M A C E) r e p ort e d b y  in v est i g at ors ar e a dj u di c at e d b y a n 

i n d e p e n d e nt C E C i n a bli n d e d f as hi on.  T h e M A C E e v e nts of s p e ci al i nt er est i n cl u d e:  d e at hs 
d u e t o c ar di o v as c ul ar c a us e, m y o c ar di al  inf ar ct i on, h os pit ali z at i on f or u nst a bl e a n gi n a, 

h o s pi t ali z atio n f or h e art f ail ur e, c or o n ar y  int er v e nti o ns (s u c h as c or o n ar y  art er y b y p ass gr aft 
[ C A B G] or p er c ut a n e o us c or o n ar y  int er v e nt i on [ P CI]); a n d c er e br o v as c ul ar e v e nts, i n cl u di n g 

c er e br o v as c ul ar a c ci d e nt (str o k e) a n d tr a nsi e nt is c h e mi c att a c k ( TI A).  D e at hs a dj u di c at e d as 
d e at hs d u e t o u n d et er mi n e d c a us e b y t h e C E C will b e c o nsi d er e d as d e at hs d u e t o c ar di o v as c ul ar 
c a us e i n st atisti c al a n al ysis .

A listi n g of p ati e nts r e p orti n g M A C E e v e nts, eit h er re p ort e d b y i n v est i g at or or i d e ntifi e d b y t h e 

C E C, will b e pr o vi d e d.  T h e list i n g will i n cl u d e tr e at m e nt, p ati e nt i d e ntifi c ati on i n cl u di n g t h e 
sit e n u m b er, d at e of e v e nt, t yp e of e v e nt as r e p ort e d b y  t h e i n v esti g at or, t yp e of e v e nt as 

a dj u di c at e d b y  t h e C E C, ti m e fr o m first d os e of st u d y dr u g t o t h e e v e nt, a n d ti m e fr om l ast d os e 
t o t h e e v e nt (if t he p at i ent  h as dis c o nti n u e d st u d y dr u g prior t o t h e e v e nt) .  O nl y p osit i v 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 E SI.

6. 1 3. 2. 7. S u pr a v e ntri c ul ar 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

T h e A E d at a b as e will b e s e ar c h e d usi n g pr e -d efi n e d st a n d ar di z e d M e d D R A q u er y (S M Q ) or 

M e D R A H L T t o i d e nt if y e v e nts c o nsist e nt wit h s u pr a v e ntri c ul ar arr h yt h mi as a n d c ar di a c 
c o n d u cti o n dis or d ers. D et ail e d s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 . I n ci d e n c e of t h e 

r e s ultin g T E A Es will b e s u m m ari z e d b y tr e at m e nt a n d P T wi t hi n S M Q a n d H L T.  Tr e at m e nt -
e m er g e nt s e v er e/s eri o us s u pr a v e ntri c ul ar arr h yt hmi as a n d c ar di a c c o n d u ct i on di s or d ers will b e 
c o nsi d er e d as A E SI.
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6. 1 3. 2. 8. H y p er s e n siti vit y E v e nt s

H y p er s e n si tivi t y r e a cti ons a n d r el at e d i nf or m at i on will b e s u m m ari z e d b y  tr e at me nt.  T w o m ai n 

a n al ys es ar e p erf or m e d:

 P ot e nti al I m m e di at e H y p e rs e nsiti vit y:   A n al ysis of T E A Es o c c urri n g fr o m 
t he st art of st u d y  dr u g a d mi nistr ati o n u p t o 2 4 h o urs aft er t h e e n d of st u d y dr u g 
a d mi nistr ati o n .  F or e v e nts wit h o ut t h e h y p ers e nsit i vity e C R F, o nl y  d at e ( n o 
ti m e) i nf or m ati on ar e c oll e ct e d, t h e e v e nts o c c ur r e d o n t h e s a m e d at e as t h e 
st u d y dr u g i nj e cti on d at e will b e i n cl u d e d.

 P ot e nti al N o n -I m m e di at e H y p e rs e nsiti vit y:   A n al ysis o f T E A Es o c c urri n g 
m o r e t h a n 2 4 h o urs aft er t h e e n d of st u d y dr u g a d mi nistr ati o n, b ut pri or t o 
s u bs e q u e nt st u d y dr u g a d mi nistr ati o n.

S u m m ari es of all p ot e nti al h y p ers e nsit i vity r e a ctio n s will  be g e n er at e d b y  P T wit h d e cr e asi n g 
fr e q u e n c y b y tr e at me nt. D et ail e d s e ar c hi n g 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 y p ers e nsit i vity e v e nt s i d e nt ifi e d b y pr e-d efi n e d S M Q s e ar c h will b e c o nsi d er e d as A E SIs.

6. 1 3. 2. 9. I nj e cti o n Sit e R e a cti o n s

I nj e cti on sit e r e a cti o ns, i n ci d e n c e, a n d r el at e d i nf o r mat i on r e p ort e d vi a t h e “I nj e ct i on Si t e 

R e a ct i ons ” e C R F will b e s u m m ari z e d b y tr e at m e nt.  I nf or m ati o n t o b e s u m m ari z e d i n cl u d es t h e 

ti mi n g of t h e r e a cti o n r el ati v e t o st u d y dr u g a d mi nistr ati o n, a n d c h ara ct eri st i cs of t h e i nj e ct i on 
sit e r e a ctio n:  er y t he m a, i n d ur ati o n, p ai n, p urit is, a n d e d e m a. P ati e nt b as e d a n d e v e nt b as e d 
s u m m ari es will b e cr e at e d.

A d dit i on all y , p ot e ntial  inj e ct i on sit e r e a cti o ns will b e s e ar c h e d b y pr e -d efi n e d M e d D R A H L Ts 

of  inj e ct i on sit e r e a ctio n s, a d mi ni str ati o n si t e r e a cti o ns, a n d i nf usi on r el at e d r e a cti o ns .  D et ail e d 
s e ar c hi n g crit eri a f or i nj e ct i on sit e r e a cti o n e v e nts c a n b e f o u n d i n A p p e n di x 1 .  T h e P T will b e 

us e d f or s u m m ar y b y tr e at m e nt wit hi n e a c h H L T c at e g or y .  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 ctio n s will  be c o n si d er e d as A E SI.

6. 1 3. 2. 1 0. Di a b eti c R eti n o p at h y C o m pli c ati o n s

R es ults of t h e b as eli n e dil at e d f u n d os c o pi c e x a m will b e s u m m ari z e d b y  tr e at me nt.  A n y  T E A E 

s us p e ct e d of w ors e ni n g r eti n o p at h y trig g ers a f o ll ow -u p dil at e d f u n d os c o pi c e x a m.  A s u m m ar y 
of  T E A Es s us p e ct e d of w ors e ni n g r eti n o p at h y a n d a s u m m ar y of t h e r e s ult s of t h e f oll ow -u p 

dil at e d f u n d os c o pi c e x a m wil l b e s u m m ari z e d b y  tr e at me nt a n d P T.  T h e c as es wit h r e p e at e d 
f u n d os c o p y d uri n g t h e c o urs e of t h e tri al, b as e d o n cli ni c al s us pi ci on of w ors e ni n g r eti n o p at h y  

t hat h a v e eit h er fi n di n gs o f d e n o v o r eti n o p at h y  or pr o gr e s sio n of  r eti n o p at h y, a n d s e v er e/s eri o us
a d v ers e e v e nts fr o m t he P Ts d efi n e d i n s e ar c hi n g crit eri a i n A p p e n di x 1 will b e c o nsi d er e d as 
A E SI a n d s u m m ari z e d.

6. 1 3. 2. 1 1. H e p ati c S af et y

6. 1 3. 2. 1 1. 1. H e p at o bili ar y Di s or d er s

T h e A E d at a b as e will b e s e ar c h e d usi n g S M Qs t o i d e nt if y e v e nts c o nsist e nt wit h h e p at o bili ar y 

di s or d er s.  D et a il e d s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 .  A s u m m ar y b y tr e at m e nt a n d 
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P T wi t hi n S M Q will b e pr o vi d e d.  S e v er e/s eri o us h e p at o bili ar y dis or d e rs will b e c o nsi d er e d as 
A E SI.

6. 1 3. 2. 1 1. 2. A c ut e G all bl a d d er Di s e a s e

T h e A E d at a b as e will b e s e ar c h e d usi n g pr e -d efi n e d S M Qs t o i d e nt if y e v e nts c o nsist e nt wit h 

a c ut e g all bl a d d er dis e as es. D et ail e d s e ar c hi n g crit eri a f or t h es e A Es c a n b e f o u n d i n A p p e n di x 

1 .  A s u m m ar y b y tr e at m e nt a n d P T wit hi n S M Q will b e pr o vi d e d .  S e v er e/s eri o us a c ut e 
g all bl a d d er dis e as es will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 1 1. 3. Li v er E n z y m e s

A n al ys es f or l a b or at or y  a n al yt e me as ur e m e nts ar e d es cri b e d i n S e cti o n 6. 1 3. 5 .  T his s e ctio n 

d es cri b es a d dit i on al  a n al ys es of li v er e n z y m es.  I n a d di tio n, t h e f o ll owi n g will b e pr o vi d e d b y 
tr e at me nt gr o u p:   

 A s hift t a bl e of m a xi m u m t o m a xi m u m al a ni n e a mi n otr a nsf er as e ( AL T) m e as ur e m e nt 
fr om b as eli n e (≤ 1 × U L N , > 1 × U L N) t o p ost b as eli n e wit h t h e f oll owi n g c at e g ori e s:  
≤ 1 × U L N, > 1 t o < 3 × U L N, ≥ 3 t o < 5 × U L N, ≥ 5 t o < 1 0 × U L N, ≥ 1 0 × U L N.

 A s hift t a bl e of m a xi m u m t o m a xi m u m as p art at e tr a ns a mi n as e ( AS T) m e as ur e m e nt fr o m 

b as eli n e (≤ 1 × U L N , > 1 × U L N) t o p ost b as eli n e wit h t h e f oll o wi n g c at e g ori es:  ≤ 1 ×
U L N, > 1 t o < 3 × U L N, ≥ 3 t o < 5 × U L N, ≥ 5 t o < 1 0 × U L N, ≥ 1 0 × U L N.

 S hift t a bl es of m a xi m u m t o m a xi m u m t ot al bilir u bi n a n d dir e ct bilir u bi n fr o m b as eli n e t o 
p ost b as eli n e wit h t h e f o ll owi n g c at e g ori es:  ≤ 1 × U L N, > 1 t o < 2 × U L N, ≥ 2 × U L N.

 S hift t a bl es of s er u m al k ali n e p h os p h at as e fr o m b as eli n e t o p ost b as el i n e with t h e 
f oll owi n g c at e g ori e s:  ≤ 1 × U L N, > 1 t o < 2 × U L N, ≥ 2 × U L N.

M a xi m u m b as eli n e will b e t h e m a xi m u m n o n -missi n g o bs er v at i on i n t h e b as eli n e p eri o d.  T h e 
m a xi m u m p ost b as eli n e v al u e will b e t h e m a xi m u m n o n -missi n g v al u e fr o m t he p ost b as eli n e 
p eri o d.   Pl a n n e d a n d u n pl a n n e d m e as ur e m e nts will b e i n cl u d e d.

6. 1 3. 2. 1 2. G a str oi nt e sti n al S af et y

T h e ti m e c o urs es of pr e v al e n c e a n d i n ci d e n c e ( n e wl y-o c c urri n g e pis o d es) of n a us e a, v o mit i n g, 

di arr h e a, a n d c o m bi n e d will b e pl ott e d b y  tr e at me nt a n d m a xi m u m s e v erit y.

T h e m a xi m u m  s e v erit y a n d d ur atio n of  tr e at me nt -e m er g e nt n a us e a , v o mit i n g, di arr h e a , a n d 
c o m bi n e d t hr o u g h t h e e n d of t h e st u d y will b e s u m m ari z e d b y tr e at m e nt.

T h e P Ts i n t h e g astr oi nt esti n al S O C will b e us e d t o i d e ntif y g astr oi nt esti n al A E s.  T h e i n ci d e n c e
of  t h e r e s ultin g T E A Es will b e s u m m ari z e d b y tr e at m e nt a n d P T .  T h e P Ts wi t h s e v er e/ s erio u s 
c as es i n t h e g astr oi nt esti n al S O C will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 1 3. R e n al S af et y

L a b or at or y  me a s ur e s r el at e d t o r e n al  s af ety will b e a n al y z e d as s p e cifi e d f or l a b or at or y
m e a sur e m e nts i n S e ct i on 6. 1 3. 5 .
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T w o s hift t a bl es e x a mi ni n g r e n al f u n ct i on will b e cr e at e d.  A mi n i m u m-t o-mi n i m u m s hift t a ble 
of  e G F R esti m at e d b y t h e C hr o ni c Ki d n e y Dis e as e E pi d e mi ol og y  C oll a b or atio n ( C K D-E PI)

e q u ati o n wi t h u nit s m L/ mi n/ 1. 7 3 m2 , usi n g c at e g ori es ((< 3 0, ≥ 3 0 t o < 4 5, ≥ 4 5 t o < 6 0, ≥ 6 0 t o < 9 0, 
a n d ≥ 9 0 m L/ mi n/ 1. 7 3 m 2 ).  A m a xi m u m-t o-m a x i m u m s hift t a bl e of ur i n e al b u mi n-t o-cr e ati ni n e 

r atio ( U A C R), usi n g t h e c at e g ori es U A C R < 3 0 m g/ g, 3 0 m g/ g ≤ U A C R ≤ 3 0 0 m g/ g, U A C R > 3 0 0 
m g/ g (r es p e cti v el y, t h es e r e pr es e nt n or m al, mi cr o al b u mi n uri a, a n d m a cr o al b u mi n uri a).

T h e A E d at a b as e will b e s e ar c h e d usi n g S M Qs of a c ut e r e n al f ail ur e a n d c hr o ni c ki d n e y dis e as e 

t o id e nt if y e v e nts c o nsist e nt wit h a c ut e r e n al e v e nts .  T h e i n ci d e n c e of t h e r es ult i n g T E A Es will 
b e s u m m ari z e d b y tr e at m e nt a n d P T.   D et ail e d s e ar c hi n g crit eri a f or t h es e A Es 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 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 3. 2. 1 4. D e h y dr ati o n

T h e A E d at a b as e will b e s e ar c h e d usi n g S M Q of d e h y dr at i on t o id e nt if y e v e nts c o nsist e nt wit h

d e h y dr at i on .  D et ail e d s e ar c hi n g 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 
d e h y dr at i on e v e nts will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 1 5. M et a b oli c A ci d o s i s, I n cl u di n g Di a b eti c K et o a ci d o si s

T h e A E d at a b as e will b e s e ar c h e d usi n g M e d D R A P T t o i d e nt if y e v e nts c o nsist e nt wit h 

m et a b o li c a ci d osis, i n cl u di n g dia b et i c k et o a ci d osis.  D et ail e d s e ar c hi n g crit eri a c a n b e f o u n d i n 

A p p e n di x 1 .  T h e i n ci d e n c e of t h e r es ult i n g T E A Es will b e s u m m ari z e d b y tr e at m e nt a n d P T.  
S e v er e/s eri o us m et a b o li c a ci d osis, i n cl u di n g di a b eti c k et oa ci d osis will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 1 6. A m p ut ati o n/ P eri p h er al R e v a s c ul ari z ati o n

T h e A E d at a b as e will b e s e ar c h e d usi n g M e d D R A P T t o i d e nt if y e v e nts f or a m p ut ati o n or 

p eri p h er al  r e v as c ul ari z ati on.  T h e i n ci d e n c e of t h e r es ult i n g T E A Es will b e s u m m ari z e d b y 
tr eat m e nt  a n d P T.  A m p ut ati o n/ P eri p h er al R e v as c ul ari z at i on will b e c o nsi d er e d as A E SI.

6. 1 3. 2. 1 7. 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

T h e A E d at a b as e will b e s e ar c h e d usi n g S M Qs t o i d e nt if y e v e nts c o nsist e nt wit h m aj or 

d e pr essi v e dis or d er or s ui ci d al i d e at i on .  D et ail e d s e ar c hi n g crit eri a c a n b e f o u n d i n A p p e n di x 1 .  
T h e i n ci d e n c e of t h e r es ult i n g T E A Es will b e s u m m ari z e d b y tr e at m e nt a n d P T.  S e v er e/s eri o us
m aj or d e pr essi v e dis or d er/s ui ci d al i d e ati o n or b e h a vi or will b e c o nsi d er e d as A E SI.

6. 1 3. 3. Vit al Si g n s
D es cri pt i v e s u m m ari es b y tr e at m e nt a n d b y n omi n al visit will b e pr o vi d e d f or b as eli n e a n d 
p ost b as eli n e v al u es as w ell as c h a n g e fr o m b as eli n e v al u es.  If 2 r e c or ds ar e t a k e n at t h e s a m e 
visit, t h e y  will b e a v er a g e d pri or t o b ei n g us e d f or d at a s u m m ari es a n d a n al ys es.

A n M M R M usi n g R E M L will b e us e d t o fit t h e c h a n g es fr o m b as eli n e i n vit al si g ns at all 

s c h e d ul e d p ost b as eli n e visit s.  T h e m o d el will i n cl u d e c o u nt r y/ p o ole d c o u ntr y , b as eli n e H b A 1 c 
(≤ 8. 5 %, > 8. 5 % [ ≤ 6 9, > 6 9 m m o l/m o l]), tr e at me nt gr o u p, vi sit, a n d tr e at me nt -b y -vi si t int er a cti o n 
as fi x e d eff e cts, a n d b as eli n e v al u e of t h e d e p e n d e nt v ari a bl e as a c o v ari at e.  

C o u nts a n d p er c e nt a g es of p ati e nts wit h tr e at m e nt -e m er g e nt a b n or m al si ttin g s yst oli c bl o o d 

pr ess ur e ( B P), sitti n g di ast oli c B P, a n d p uls e will b e pr es e nt e d b y tr e at m e nt.  T h e crit eri a f or 
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i d e ntif yi n g p ati ent s wit h tr e at me nt -e m er g e nt vi t al sig n a b n or m ali ties ar e st at e d i n
T a bl e G P G L. 6 .4 .
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T a bl e G P G L. 6 .4 . C at e g ori c al Crit eri a f or A b n or m al Tr e at m e nt -E m er g e nt 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 ore 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 ore 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 n s:  B P = bl o o d pr ess ur e; b p m = b e ats p er mi n ut e.

6. 1 3. 4. El e ct r o c a r di o g r a m s
S u m m ar y  st ati sti c s b y tr e at me nt a n d b y n o mi n al visit will b e pr o vi d e d f or E C G p ar a m et ers ( h e art 

r at e, P R, Q R S, Q T, a n d Q T c orr e ct e d usi n g Fr e d eri ci a’s c orr e cti o n f a ct or [ Q T c F]).  W h e n t h e 
Q R S i s pr olo n g e d (f or e x a m pl e, a c o m pl et e b u n dl e br a n c h bl o c k), Q T a n d Q T c s h o ul d b e us e d t o 

ass ess v e ntri c ul ar r e p ol ari z ati o n.  T h us, f or a p arti c ul ar E C G, t h e f o ll owi n g will b e s et t o missi n g 
(f or a n al ysis p ur p os es) w h e n Q R S is ≥ 1 2 0 ms e c:  Q T a n d Q T c F.

T h e cri t eria f or i d e nt if yi n g p ati ent s wit h tr e at me nt -e m er g e nt q u a nti t ati v e E C G a b n or mali tie s i s 
b as e d o n T a bl e G P G L .6 .5 .

I n a d diti on, t h e p er c e nt a g e of p ati e nts wit h Q T gr e at er t h a n 5 0 0 ms e c will b e s u m m ari z e d, a n d 
t he p er c e nt a g e of p ati e nts wit h Q T c F gr e at er t h a n 5 0 0 ms e c will b e s u m m ari z e d.

T h e p er c e nt a g e of p ati e nts w h o e x p eri e n c e d a tr e at m e nt -e m er g e nt 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 o f gr e at er t h a n 3 0 ms e c, 6 0 ms e c, or 7 5 ms e c at a n y  ti m e will be s u m m ari z e d.  
T h e m a xi m u m  v al u e d uri n g t h e st u d y fol l ow u p will  be a n al y z e d.  Pl a n n e d a n d u n pl a n n e d 
m e as ur e m e nts will b e i n cl u d e d.
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Table GPGL.6.5. Selected Categorical Limits for ECG Data

Low High

Parameter Males Females Males Females

Heart Rate

(bpm)
<50 and decrease ≥15 <50 and decrease ≥15 >100 and increase ≥15 >100 and increase ≥15

PR Interval

(msec)
<120 <120 ≥220 ≥220

QRS Interval

(msec)
<60 <60 ≥120 ≥120

QTcF 

(msec)
<330 <340 >450 >470

Abbreviations:  bpm = beats per minute; ECG = electrocardiogram; QTCF = Fredericia’s corrected QT interval.

6.13.5. Clinical Laboratory Evaluation
All laboratory data will be reported in the International System of Units and Conventional Units.  

Values that are outside of reference ranges will be flagged as high (H) or low (L) in the listings.  
Descriptive summaries by treatment and by nominal visit will be provided for the baseline and 
postbaseline values as well as the change from baseline values for selected measurements.

Observed and change from baseline values for selected measurements for each visit will be 

displayed graphically for patients who have both a baseline and a postbaseline planned 
measurement.  Unplanned measurements will be excluded from graphs.

Shift tables will be produced for selected measurements.  A shift table will include unplanned 
measurements. The shift table will include the number and percentage of patients within each 

baseline category (low, normal, high, or missing) versus each postbaseline category (low, 
normal, high, or missing) by treatment.  The proportion of patients shifted will be compared 
between treatments.

A listing of abnormal findings will be created for laboratory analyte measurements. The listing 

will include patient ID, treatment group, laboratory collection date, study day, analyte name, and 
analyte finding. 

6.13.6. Immunogenicity
Treatment-emergent anti-drug antibodies (TE ADA) are defined as those with a titer 2-fold 

(1 dilution) greater than the minimum required dilution (1:10) if no ADAs were detected at 

baseline (treatment-induced ADA) or those with a 4-fold (2 dilutions) increase in titer compared 
to baseline if ADAs were detected at baseline (treatment boosted ADA).  A patient is evaluable 

for TE ADA if the patient has a non-missing baseline ADA result, and at least 1 non-missing 
postbaseline ADA result.

The frequency and percentage of patients with preexisting ADA, with TE ADA, with cross-
reactive antibodies and with neutralizing antibodies will be tabulated by dose, where proportions 

are relative to the number of patients who are TE ADA evaluable.  The frequency and percentage 
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of patients with hypersensitivity and injection site reaction TEAEs by TE ADA status may be 
tabulated if data warrant.

A listing may be provided of all immunogenicity assessments for those patients who at any time 

had ADA present.  This includes the tirzepatide concentration from a simultaneous 
pharmacokinetic sample and the clinical interpretation result.

A listing may be provided for all participant who had ADA present at any time (including 
baseline) or had any hypersensitivity or injection site reaction TEAE.

Depending on the number of patients with TE ADA, selected efficacy and safety subgroup 
analyses by TE ADA categories may be performed if deemed necessary.

Treatment-emergent ADA that are associated with AEs of either severe/serious hypersensitivity 
or severe/serious injection site reaction will be classified as AESIs.

6.14. Health Outcomes
The patient-reported outcome questionnaires will be completed by the patients at baseline and at 

40 weeks (or ET visit prior to 40 weeks).  These include use of the mITT population on the EAS, 

and use of a 2-sided alpha level of 0.05 and a 2-sided 95% CI for comparisons of tirzepatide 
doses to semaglutide.

No multiplicity adjustment will be made in the evaluation of health outcome measures.  
Item-level missingness is dealt with as per the instrument developers’ instruction.

6.14.1. EQ-5D-5L
A descriptive frequency table of individual items in EQ-5D-5L questionnaire will present 

baseline, observed endpoint, and endpoint including last observation carried forward (LOCF, 

exclude baseline observation) values as separate summaries.  Using EAS, the changes from 
baseline to Week 40,with and without LOCF in the index and visual analog scale (VAS) scores 

will be analyzed using an ANCOVA model with model terms of treatment, country/pooled 
country, baseline HbA1c (≤8.5%, >8.5% [≤69, >69 mmol/mol]) as fixed effects, and baseline 

EQ-5D-5L score as a covariate.  Analysis of covariance analyses on FAS will be performed as a 
sensitivity analysis.

6.14.2. Impact of Weight on Self-Perceptions Questionnaire
A descriptive frequency table of individual items in IW-SP questionnaire will present baseline, 

observed endpoint, and endpoint including last observation carried forward (LOCF, exclude 
baseline observation) values as separate summaries.  Using EAS, treatment comparisons of the 

raw and transformed overall IW-SP score changes from baseline to Week 40, with and without 
LOCF, will be analyzed using an ANCOVA model with model terms of treatment, country, 

baseline HbA1c (≤8.5%, >8.5% [≤69, >69 mmol/mol]) as fixed effects, and baseline IW-SP 
score as a covariate.  Analysis of covariance analyses on FAS will be performed as a sensitivity 
analysis.
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6.14.3. Ability to Perform Physical Activities of Daily Living
A descriptive frequency table of individual items in APPADL questionnaire will present 

baseline, observed endpoint, and endpoint including last observation carried forward (LOCF, 
exclude baseline observation) values as separate summaries.  Using EAS, treatment comparisons 

of the raw and transformed overall APPADL score changes from baseline to Week 40, with and 
without LOCF, will be analyzed using an ANCOVA model with model terms of treatment, 

country, baseline HbA1c (≤8.5%, >8.5% [≤69, >69 mmol/mol]) as fixed effects, and baseline 
APPADL score as a covariate.  Analysis of covariance analyses on FAS will be performed as a 
sensitivity analysis.

6.14.4. Diabetes Treatment Satisfaction Questionnaire
The DTSQ contains 8 items (conceptually the same items in the status [DTSQs] and change 

[DTSQc] versions).  Six items (1, and 4 through 8) are summed to produce a measure of 
treatment satisfaction and the 2 remaining items (2 and 3) are treated individually to assess, 

respectively, the perceived frequency of hyperglycemia and hypoglycemia.  The DTSQs is used 
to assess treatment satisfaction at baseline and the DTSQc is used to assess relative change in 
satisfaction from baseline at Week 40 or ET.

A descriptive frequency table of individual items in DTSQ questionnaire will present baseline

(DTSQs only), observed endpoint (DTSQc only), and endpoint including last observation carried 
forward (LOCF, exclude baseline observation, DTSQc only) values as separate summaries.

Using EAS, treatment comparisons in the DTSQc at Week 40, with and without LOCF will be 
analyzed using an ANCOVA model with model terms of treatment, country, baseline HbA1c 

(≤8.5%, >8.5% [≤69, >69 mmol/mol]) as fixed effects, and baseline DTSQs score as a covariate.  
The analyses will be conducted for the perceived hyperglycemia item, perceived hypoglycemia 

item, and 6-item overall satisfaction score.  Analysis of covariance analyses on FAS will be 
performed as a sensitivity analysis.

6.14.5. Impact of Weight on Quality of Life-Lite Clinical Trials Version
A descriptive frequency table of individual items in IWQOL-Lite-CT questionnaire will present 

baseline, observed endpoint, and endpoint including last observation carried forward (LOCF, 
exclude baseline observation) values as separate summaries.  Using EAS, treatment comparisons 

of the raw and transformed overall IWQOL-Lite-CT score changes from baseline to Week 40, 
with and withoutLOCF, will be analyzed using an ANCOVA model with model terms of 

treatment, country, baseline HbA1c (≤8.5%, >8.5% [≤69, >69 mmol/mol]) as fixed effects, and 
baseline IWQOL-Lite-CT score as a covariate.  Analysis of covariance analyses on FAS will be 
performed as a sensitivity analysis.

6.15. Subgroup Analyses
Efficacy subgroup analyses will be guided by the efficacy estimand.  Safety subgroup analyses 

will be guided by the treatment-regimen estimand using the SS dataset.  Subgroup analysis of 



I8F-MC-GPGL Statistical Analysis Plan V2 Page 38

LY3298176

HbA1c change at 40 weeks will also be guided by the treatment-regimen estimand in addition to 
analyses guided by efficacy estimand.

Subgroup analyses may be done by country/pooled country to support local regulatory 

registrations.  Subgroups with few subjects may be excluded from subgroup analyses when 
appropriate.

6.15.1. Subgroup Analysis of HbA1c Change at 40 Weeks
Subgroup analyses by the following baseline characteristics will be provided:  age group (<65, 

≥65 years), age group (<75, ≥75 years), race, gender, ethnicity, region of enrollment (US and

outside of US [OUS]), duration of diabetes (<median, ≥median), duration of diabetes (≤5, >5 to 
≤10, >10 years), HbA1c (≤8.5%, >8.5%), renal impairment (eGFR <60, ≥60 mL/min/1.73m2), 
BMI group (≤27, >27 kg/m2) and BMI group (<30, ≥30 to <35, ≥35 kg/m2).

6.15.2. Subgroup Analysis of Weight Change at 40 Weeks
Subgroup analyses by the following baseline characteristics will be provided:  age group (<65, 

≥65 years), age group (<75, ≥75 years), race, gender, ethnicity, region of enrollment (US and
OUS), duration of diabetes (<median, ≥median), HbA1c (≤8.5%, >8.5%), renal impairment 

(eGFR <60, ≥60 mL/min/1.73m2), BMI group (≤27, >27 kg/m2) and BMI group (<30, ≥30 - <35, 
≥35 kg/m2).

6.15.3. Subgroup Analysis of TEAE through Safety Follow-up
Subgroup analyses of TEAE occurring in >= 5% of subjects by the following baseline 

characteristics will be provided:  age group (<65, ≥65 years), age group (<75, ≥75 years), race, 
gender, ethnicity, renal impairment (eGFR <60, ≥60 mL/min/1.73m2), BMI group (≤27, >27
kg/m2) and BMI group (<30, ≥30 - <35, ≥35 kg/m2).

Other exploratory subgroup analyses may be performed as deemed appropriate.

6.16. Interim Analyses and Data Monitoring Committee
No interim analyses is planned for this study.

6.17. COVID-19 Impact Assessment
This section lists the potential statistical analyses that may be performed to assess the impact of 
COVID-19 pandemic when appropriate.

6.17.1. Patients Impacted by COVID-19
Listings of patients with protocol deviation or mitigation due to COVID-19, patients with 
COVID-19 AEs or death, and patients dispositions with reasons related to COVID-19 will be 
provided. 

6.17.2. Adverse Events
A summary table for patients with AEs related to COVID-19, including death due to COVID-19, 
serious COVID-19 AEs, and COVID-19 AEs, will be provided by study treatment. 



I8F-MC-GPGL Statistical Analysis Plan V2 Page 39

LY3298176

6.17.3. Patient Disposition
Patient disposition with reasons related to COVID-19 (such as COVID-19 AE, etc.) will be 
summarized for study and study treatment discontinuation by treatment group.

6.17.4. Study Visits
A summary of patients with study visit impacted by COVID-19 will be provided by treatment 

group.  In this table, the number and proportion of patients missing study visit including primary 
endpoint visit, having home health visit and virtual visit will be summarized.

6.17.5. Mitigation Summary
A summary table for patients having protocol deviation and mitigation due to COVID-19 (such 

as missing study visit, having home health visit, etc.) will be provided by treatment group.  
Additional summary may be provided by country of enrollment and treatment group. 

6.17.6. Measures Related to Primary and Key Secondary Objectives
Patients missing measures (HbA1C, fasting glucose, and body weight) related to primary and 

key secondary objectives will be summarized by visit and treatment group.  In addition, the 

number of patients utilizing alternative options to in-person visits (such as local lab, home health 
visits, etc.) to collect primary and key secondary measures may be summarized by visit and 
treatment group.
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7. Unblinding Plan

Unblinding plan will be in a separate document.
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9. Appendices
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