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Cardiovascular safety of orforglipron versus insulin glargine 
in adults with type 2 diabetes at increased cardiovascular 
risk (ACHIEVE-4): a phase 3, event-driven, randomised, 
open-label, non-inferiority, active comparator trial
Klara R Klein, Carol Wysham, Katherine R Tuttle, Melanie J Davies, David Cox, Jiaxun Chen, Wen-Shuo Wu, Max Denning, Rong Liu, Lisa Ludwig, 
Eric R Meskimen

Summary
Background Orforglipron is an oral, non-peptide GLP-1 receptor agonist. While some peptide GLP-1 receptor 
agonists have established cardiovascular benefit, the cardiovascular safety of non-peptide GLP-1 receptor agonists 
has not been studied. This study aimed to compare the effect of orforglipron with insulin glargine on the incidence 
of major adverse cardiovascular events in individuals with type 2 diabetes and obesity or overweight who are at 
increased risk for cardiovascular events.

Methods This event-driven, phase 3, multicentre, randomised, open-label, active comparator, parallel-group study 
was conducted in 317 sites across 16 countries and territories. Adults with type 2 diabetes at increased cardiovascular 
risk with glycated haemoglobin (HbA1c) concentrations between 7·0% and 10·5% (53–91 mmol/mol) and a BMI of 
25 kg/m² or more, treated with up to three glucose-lowering medications (metformin, a sulfonylurea, and/or an 
SGLT2 inhibitor), were randomly assigned (1:1) to oral orforglipron maximum tolerated dose (up to 36 mg capsule 
[equivalent to 17·2 mg tablet]) or injectable titrated insulin glargine, each administered once daily. All participants 
had established cardiovascular or chronic kidney disease. The primary outcome was time to occurrence of 
four-component major adverse cardiovascular events (MACE-4), including cardiovascular death, non-fatal 
myocardial infarction, non-fatal stroke, or hospitalisation for unstable angina. Non-inferiority of orforglipron to 
insulin glargine was declared if the upper limit of the two-sided 95% CI for the hazard ratio (HR; orforglipron 
vs insulin glargine) was less than 1·8. The primary endpoint and other safety endpoints were assessed in all 
participants who took at least one dose of assigned treatment using all datapoints from baseline until withdrawal or 
study completion, regardless of treatment adherence. This trial was registered on ClinicalTrials.gov (NCT05803421) 
and is completed.

Findings Between May 1, 2023, and Sept 5, 2024, 2749 participants were randomly assigned (1371 to orforglipron 
and 1378 to insulin glargine). 1032 (38%) participants were female and 1717 (62·5%) male. 2362 (85·9%) participants 
had established cardiovascular disease and 1033 (37·6%) had chronic kidney disease. Mean baseline age, HbA1c, 
and BMI were 63·1 years (SD 9·9), 8·2% (1·0), and 33 kg/m² (6·2), respectively. Over a median follow-up of 
2 years, the primary outcome occurred in 57 (4·2%) of 1358 orforglipron participants and 67 (5·0%) of 1343 insulin 
glargine participants, showing non-inferiority to insulin glargine for MACE-4 (HR 0·84; 95% CI 0·59–1·20; 
p<0·0001 for non-inferiority). Gastrointestinal adverse events were reported in 851 (62·1%) of 1371 orforglipron 
participants and 193 (14·2%) of 1355 insulin glargine participants; clinically significant or severe hypoglycaemia 
(glucose <3 mmol/L [54 mg/dL]) occurred in 93 (6·8%) of 1371 orforglipron participants and 260 (19·2%) of 
1355 insulin glargine participants. 62 deaths were reported during the study: 19 (1·4%) of 1371 participants receiving 
orforglipron and 43 (3·2%) of 1355 participants receiving insulin glargine; all deaths except one (in the insulin 
glargine group) were deemed unrelated to treatment.

Interpretation In people with type 2 diabetes at increased cardiovascular risk, the cardiovascular safety of orforglipron 
was confirmed by demonstrating non-inferiority to insulin glargine for MACE-4. Gastrointestinal adverse events 
were the most frequent adverse event and most common reason for orforglipron treatment discontinuation with 
orforglipron, while clinically significant hypoglycaemia occurred less frequently with orforglipron than with insulin 
glargine. These findings support orforglipron as a potential once-daily, oral treatment option with established 
cardiovascular safety in people with type 2 diabetes and increased cardiovascular risk.
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Introduction
Type 2 diabetes confers a substantially elevated risk of 
major adverse cardiovascular events (MACE). 
Contemporary guidelines emphasise that therapeutic 
decisions in this population must weigh cardiovascular 
and kidney benefits alongside glycaemic and weight 
efficacy.1,2 Injectable GLP-1 receptor agonists and, more 
recently, oral semaglutide have demonstrated 
cardiovascular benefit in dedicated type 2 diabetes trials, 
but each of these agents is based on a peptide molecular 
scaffold.3 Whether a structurally distinct, non-peptide 
oral GLP-1 receptor agonist carries a comparable 
cardiovascular profile in people with type 2 diabetes at 
increased cardiovascular risk has not been evaluated.

Orforglipron is a once-daily, non-peptide, small-
molecule GLP-1 receptor agonist that does not carry the 
fasting or fluid restrictions of peptide oral agents.4 Earlier 
studies in the ACHIEVE programme established the 
glycaemic and weight-lowering efficacy of orforglipron 
compared with placebo or other glucose-lowering 

therapies, including dapagliflozin and oral semaglutide, 
across a range of type 2 diabetes populations.5–8 
Orforglipron has also been shown to improve multiple 
cardiovascular risk factors consistent with other GLP-1 
receptor agonists, including serum lipids, systolic blood 
pressure, visceral adiposity, and high-sensitivity 
C-reactive protein (hsCRP).5–10

Regulatory guidance outlines the requirements for 
establishing the safety of new therapies for type 2 
diabetes, including minimal exposure requirements 
defined by the US Food and Drug Administration for 
important comorbidities such as cardiovascular disease 
and chronic kidney disease11 and exclusion of a 
preapproval cardiovascular safety margin of 1·8, or 
80% higher risk, based on the upper bound of the 
confidence interval for the hazard ratio (HR) as defined 
by the European Medicines Agency.12 The primary 
objective of the current ACHIEVE-4 study was to assess 
the cardiovascular safety of orforglipron by demonstrating 
non-inferiority versus insulin glargine for time to first 

Research in context

Evidence before this study
We searched PubMed from database inception to Sept 2, 2026, 
with no language restriction, using the terms “GLP-1 receptor 
agonist” or “GLP-1 RA” or “orforglipron” and “type 2 diabetes”, 
and limited to clinical trials. GLP-1 receptor agonists are an 
established treatment for type 2 diabetes, with demonstrated 
benefits on glycaemic levels, bodyweight, and, for several 
injectable agents and oral semaglutide, cardiovascular 
outcomes. Orforglipron is a non-peptide, small-molecule GLP-1 
receptor agonist developed for once-daily oral administration 
without food or fluid intake timing restrictions. In earlier 
phase 3 trials in the ACHIEVE programme, orforglipron showed 
clinically meaningful reductions in glycated haemoglobin 
(HbA1c) and bodyweight compared with placebo, dapagliflozin, 
or oral semaglutide, with a safety profile generally consistent 
with other GLP-1 receptor agonists. Additionally, 
improvements in cardiometabolic risk markers with 
orforglipron were observed both in the ACHIEVE and ATTAIN 
clinical programmes. To date, no clinical studies have assessed 
the cardiovascular safety of orforglipron nor any other small-
molecule GLP-1 receptor agonist in participants with type 2 
diabetes at increased cardiovascular risk.

Added value of this study
This study was the first to assess the long-term cardiovascular 
safety of orforglipron compared with titrated basal insulin in 
more than 2700 participants with type 2 diabetes and 
overweight or obesity, at increased cardiovascular risk, followed 
up for a median of 104 weeks. By demonstrating non-
inferiority of orforglipron to insulin glargine for 
four-component major adverse cardiovascular events (MACE-4; 
cardiovascular death, non-fatal myocardial infarction, non-fatal 
stroke, or hospitalisation for unstable angina), the study 
provides evidence for the cardiovascular safety of orforglipron 

as required by contemporary regulatory guidance. The study 
also provides the first evidence that improvements in glycaemic 
control and bodyweight with orforglipron can be maintained 
over 104 weeks. Previously observed effects of orforglipron on 
additional cardiometabolic risk factors were confirmed in 
individuals at increased cardiovascular risk, and new findings in 
this study suggest orforglipron might be associated with 
improvements in markers of kidney function and damage. 
As the longest study of orforglipron completed to date, our 
findings also provide long-term (up to 104 weeks) safety data 
for orforglipron in participants already treated with a 
combination of one to three glucose-lowering medications 
commonly used in clinical practice, confirming no new safety 
signals beyond the known safety profile of orforglipron in 
shorter-term studies and that of other GLP-1 receptor agonists.

Implications of all the available evidence
The ACHIEVE-4 trial completes the phase 3 development of 
orforglipron, the first oral small molecule that activates the GLP-1 
pathway. In the ACHIEVE programme, once-daily oral 
orforglipron provided improvements in glycaemic control and 
bodyweight across the continuum of type 2 diabetes, including in 
participants with varying disease duration, diverse comorbidities, 
and a broad range of background glucose-lowering medications, 
with a safety profile generally consistent with that of other GLP‑1 
receptor agonists. The results of ACHIEVE-4 support the 
cardiovascular safety of once-daily oral orforglipron, 
demonstrating no excess cardiovascular risk with orforglipron 
compared with insulin glargine in people with type 2 diabetes 
and increased cardiovascular risk. Therefore, orally administered 
small molecules have the potential to retain the pharmacological 
benefits of peptide-based GLP-1 receptor agonists while 
providing a convenient route of administration to meet the 
needs and preferences of people living with type 2 diabetes.
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four-component MACE (MACE-4; cardiovascular death, 
non-fatal myocardial infarction, non-fatal stroke, or 
hospitalisation for unstable angina) in adults with type 2 
diabetes at increased cardiovascular risk. The duration of 
ACHIEVE-4 also provided the first opportunity to assess 
the glycaemic and bodyweight reduction efficacy and 
general safety of orforglipron through 104 weeks.

Methods
Study design
ACHIEVE-4 is an event-driven, phase 3, multicentre, 
randomised, open-label, active comparator, parallel-
group study designed to compare the effect of 
orforglipron with insulin glargine on the incidence of 
MACE in individuals with type 2 diabetes and obesity or 
overweight who are at increased risk for a cardiovascular 
event. The trial was conducted at 317 sites (primarily 
university hospitals or research centres, specialty care 
clinics, or clinical trial centres, depending on the country) 
in Argentina, Austria, Brazil, Czechia, Germany, Greece, 
India, Italy, Mexico, Puerto Rico, Romania, Slovakia, 
South Korea, Spain, Türkiye, and the USA from 
April 3, 2023, to March 16, 2026. The study was designed 
in accordance with regulatory guidance in establishing 
the general and cardiovascular safety of new medications 
to treat people with type 2 diabetes in terms of duration 
and extent of participant exposures with important 
comorbidities such as cardiovascular disease or chronic 
kidney disease (CKD), and accrual of a sufficient number 
of MACE to exclude an unacceptable increase in risk 
relative to a comparator with a neutral impact on 
cardiovascular risk.11,12

The sponsor (Eli Lilly and Company) designed and 
oversaw the conduct of the trial. The investigators were 
responsible for data collection, and the sponsor 
performed site monitoring, data collation, and data 
analysis. The protocol (provided in the appendix) was 
approved by the local institutional review board and each 
participating centre, and the trial was conducted in 
accordance with the International Council for 
Harmonisation guidelines for Good Clinical Practice 
(GCP) and the principles of the Declaration of Helsinki. 
All the participants provided written informed consent. 
There was no patient or public involvement in the design 
or conduct of the trial. The study is registered at 
ClinicalTrials.gov (NCT05803421) and is completed.

The study continued until all the following stopping 
criteria were fulfilled: (1) a minimum of 52 weeks from 
the time of the last participant randomised, (2) at least 
500 participants assigned to the orforglipron group 
complete at least 104 weeks of treatment, and 
(3) approximately 122 participants experience at least 
one component of the MACE-4 composite endpoint 
(cardiovascular death, non-fatal myocardial infarction, 
non-fatal stroke, or hospitalisation for unstable angina). 
Participants reaching 104 weeks of follow-up before study 
closure continued repeating visits every 12 weeks until 

study completion criteria were met (appendix p 35). 
When all stopping criteria were met, participants 
remaining in the study attended a final treatment visit 
and a safety follow-up visit approximately 2 weeks later.

Participants
Participants were eligible for the trial if they were at least 
18 years of age, had type 2 diabetes, a glycated 
haemoglobin (HbA1c) concentration of at least 7·0% 
(53 mmol/mol; ≥7·5% [58 mmol/mol] if receiving a 
sulfonylurea) and no more than 10·5% (91 mmol/mol), a 
BMI of 25·0 kg/m² or more, and stable weight (±5%) for 
at least 3 months. They were required to be on stable 
treatment of between one and three oral 
antihyperglycaemic drugs for at least 3 months before 
trial initiation. Additionally, participants had increased 
risk of cardiovascular events based on the presence of 
established cardiovascular disease (coronary heart 
disease, cerebrovascular disease, peripheral arterial 
disease, or congestive heart failure class II or III) or CKD 
(appendix pp 12–13). Participants met the CKD eligibility 
criterion if they were at least 35 years old, had a history of 
CKD, and an estimated glomerular filtration rate by 
cystatin C (eGFR-cystatin-C) below 60 mL/min per 
1·73 m² on two consecutive pre-randomisation 
measurements (visit 1 and visit 2). Main exclusion criteria 
included cardiovascular events in the 60 days before the 
first visit (acute myocardial infarction, cerebrovascular 
accident, or hospitalisation for congestive heart failure), 
current or planned treatment for diabetic retinopathy or 
macular oedema, any liver disease (except metabolic 
dysfunction-associated steatotic liver disease), alanine 
aminotransferase (ALT) or aspartate aminotransferase 
(AST) concentrations more than five times the 
upper limit of normal (ULN), a history of chronic or 
acute pancreatitis, or an eGFR-cystatin-C below 
15 mL/min per 1·73 m². Genetic sex (male or female), 
race, and ethnicity were collected based on participant 
self-report. A complete list of eligibility criteria is 
provided in the appendix (pp 12–17).

Randomisation and masking
After a screening and lead-in period, participants were 
randomly assigned (1:1) to orforglipron or insulin glargine 
in addition to standard of care. Randomisation was 
performed through an interactive web-response system 
and stratified by SGLT2 inhibitor use, country, and HbA1c 
(≤8·5% or >8·5%) at visit 1. This study was open label 
due to the differences in dosing schedule, titration, 
method of administration (oral vs injectable), and the 
need for study sites to monitor titration of insulin 
glargine. Insulin glargine was selected as the active 
comparator in this study because it is an effective glucose-
lowering agent with a thoroughly documented long-term 
safety profile across a broad spectrum of patients with 
type 2 diabetes and a neutral effect on cardiovascular risk 
and overall mortality.13

See Online for appendix
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Procedures
Orforglipron was administered once daily as an oral 
capsule; insulin glargine was administered via once-daily 
subcutaneous injection. The initial dose of orforglipron 
was 1 mg capsules (equivalent to the 0·8 mg tablet dose14) 
for 4 weeks, followed by dose increases every 4 weeks up 
to 36 mg capsules (equivalent to the 17·2 mg tablet 
dose14), or maximum tolerated dose (appendix p 35). 
Further details about the dose equivalence between the 
capsule formulation used in the study and the tablet 
formulation are provided in the appendix (p 21). Insulin 
glargine (100 U/mL) was initiated at 10 IU/day and 
titrated weekly to a fasting blood glucose of less than 
5·6 mmol/L (<100 mg/dL) based on fasting self-
monitored blood glucose (SMBG) values following a 
treat-to-target algorithm (appendix p 35).15

At baseline, participants were required to be using 
between one and three oral antihyperglycaemic 
medications (metformin, an SGLT2 inhibitor, and/or a 
sulfonylurea). Initiation of new glucose-lowering 
medications was allowed according to specific criteria for 
rescue therapy for severe persistent hyperglycaemia 
(appendix p 17). Other GLP-1 receptor agonists, DPP-4 
inhibitors, or other incretin-based therapies were 
prohibited. Participants continued stable background 
glucose-lowering medication throughout the study, except 
if there were safety concerns. Background sulfonylurea 
could either be reduced in dose or discontinued at 
randomisation, at the investigator’s discretion to reduce 
the risk of hypoglycaemia (protocol; appendix).

Participants experiencing intolerable gastrointestinal 
symptoms were advised to eat smaller meals, use 
medications to control symptoms, and, if needed, 
temporarily pause orforglipron for up to two consecutive 
doses. If intolerable gastrointestinal symptoms persisted, 
de-escalation of the study drug to the previous lower dose 
could be considered; however, the minimum orforglipron 
maintenance dose allowed in the study was 3 mg (2·5 mg 
equivalent tablet dose). Only one dose de-escalation and 
re-escalation attempt was permitted during the study.

Outcomes
The primary endpoint was time to first occurrence of any 
clinical endpoint committee (CEC)-confirmed MACE-4 
event, comprising cardiovascular death, non-fatal 
myocardial infarction, non-fatal stroke, or hospitalisation 
for unstable angina. In cases where the cause of death 
could not be determined, the death was considered a 
cardiovascular death. We assessed non-inferiority of 
orforglipron to insulin glargine using a non-inferiority 
margin of 1·8, which translates to a prospective exclusion 
of excess cardiovascular risk of 80% or greater; this 
margin was used in alignment with regulatory guidance 
for establishing the cardiovascular safety of new drugs 
for type 2 diabetes.12

Key secondary endpoints controlled for type 1 error 
were change from baseline to week 52 in HbA1c, change 

and percent change from baseline to week 52 in 
bodyweight, and time to first occurrence of any CEC-
confirmed three-component MACE (MACE-3; 
cardiovascular death, non-fatal myocardial infarction, or 
non-fatal stroke). For HbA1c we assessed non-inferiority 
(margin of 0·3%) and superiority of orforglipron to 
insulin glargine; for bodyweight and MACE-3, we 
assessed superiority of orforglipron to insulin glargine.

Other secondary endpoints included the proportion of 
participants reaching HbA1c target values (<7·0% 
[53 mmol/mol], ≤6·5% [48 mmol/mol], and 
≤5·7% [39 mmol/mol]); the proportion of participants 
reaching weight loss thresholds (≥5%, ≥10%, and ≥15%); 
and change from baseline in fasting serum glucose, 
daily average 7-point SMBG, BMI, waist circumference, 
lipid parameters, hsCRP, systolic blood pressure, eGFR-
cystatin-C and urine albumin-to-creatinine ratio 
(UACR), and patient-reported outcomes. We report 
results for the Short Form-36 Health Survey Version 2 
(SF-36v2) here; results for other patient-reported 
outcomes will be reported in a separate paper. Except for 
SMBG, which was tested at week 52 only, other endpoints 
were tested at week 52 and week 76 as prespecified 
additional secondary objectives. Analyses through 
week 104 were considered exploratory or tertiary and are 
only reported here for HbA1c and bodyweight changes. 
All-cause death was an adjudicated outcome and was 
explored, although it was a safety endpoint not controlled 
for multiplicity.

Safety endpoints included the number and incidence of 
treatment-emergent adverse events, discontinuations due 
to adverse events, and serious adverse events. Adverse 
events were assessed for severity and relationship to study 
treatment by the study investigators. Physical exam
inations, vital sign measurements, electrocardiograms, 
and clinical laboratory assessments were done as outlined 
in the protocol. Hepatic safety was evaluated with liver 
function tests at clinic visits. Hypoglycaemic episodes 
were recorded in the study eDiary and reported as a serious 
adverse event if the event met the criteria for severe 
hypoglycaemia (altered mental or physical status requiring 
assistance from another person to administer 
carbohydrates, glucagon, or other resuscitation measures). 
Diabetic retinopathy was monitored through ophthal
mological evaluation of fundus photographs at baseline 
and at least annually thereafter.

All deaths and non-fatal MACE, including myocardial 
infarction, hospitalisation for unstable angina, 
hospitalisation for heart failure, coronary interventions 
(coronary artery bypass graft or percutaneous coronary 
intervention), and cerebrovascular events, including 
cerebrovascular accident (stroke) and transient ischaemic 
attack, were adjudicated by an independent CEC 
(Cleveland Clinic Center for Clinical Research, Cleveland, 
OH, USA) masked to treatment allocation. This 
committee also adjudicated potential cases of pancreatitis. 
The criteria used by the CEC to adjudicate the clinical 
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events during the trial are summarised in the appendix 
(p 22).

A participant was classified as lost to follow-up if they 
did not attend scheduled visits and could not be reached 
by the study site. Investigators were required to make 
diligent efforts to contact participants who miss 
scheduled visits or follow-ups. For all randomised 
participants, including those who did not receive the 
investigational product, site personnel or an 
independent third party attempted to ascertain vital 
status within applicable legal and ethical frameworks. 
Mortality observations were documented accordingly 
and not considered lost to follow-up.

Statistical analysis
We estimated that MACE-4 events in at least 
122 participants would provide 90% power to establish 
non-inferiority of orforglipron to insulin glargine at the 
0·05 level of significance. Assuming 40 MACE-4 events 
per 1000 participant-years of exposure and a 2% reduction 
in exposure due to loss to follow-up, 2620 participants 
would need to be randomly assigned under an average 
follow-up of 18–22 months.

We assessed the primary endpoint and other safety 
endpoints using an estimand comparing orforglipron 
with insulin glargine in the safety population (all 
participants randomly assigned to a study intervention 
who received at least one dose), using safety datapoints 
(collected from baseline until withdrawal or study 
completion, including follow-up, regardless of adherence 
to intervention). All the time-to-event endpoints were 
analysed with Cox proportional hazards models, with 
treatment group as the main effect and stratified by 
baseline HbA1c (≤8·5% or >8·5%) and SGLT2 inhibitor 
use at randomisation (yes or no), and p values were 
derived from Wald statistics for non-inferiority and 
log-rank test for superiority. For the primary objective, 
non-inferiority was to be declared if the upper limit of the 
two-sided 95% CI for the HR (orforglipron vs insulin 
glargine) was less than 1·8, excluding up to an 80% excess 
cardiovascular risk as defined in regulatory guidance for 
establishing the cardiovascular safety of new therapies for 
type 2 diabetes.12 Prespecified sensitivity analyses were 
conducted for the primary outcome using the randomised 
analysis set rather than the safety analysis set, on-treatment 
analysis including events that occurred before study 
treatment discontinuation, and sensitivity analysis to 
impute the missing time for the lost-to-follow-up 
participants. An additional post-hoc competing risk 
analysis was performed on the primary outcome with the 
Fine–Gray model.16

We assessed the key secondary efficacy outcomes using 
all randomly assigned participants with two prespecified 
estimands: the treatment regimen estimand and the 
efficacy estimand (appendix p 18). For each estimand, we 
applied a graphical testing procedure (appendix p 19) 
controlling the overall family-wise (type I) error rate 

at 0·05 for the primary and key secondary endpoints. No 
multiplicity adjustments were made for the separate 
analyses on the same objectives between the 
two estimands. The treatment regimen estimand assessed 
the treatment effect between orforglipron and insulin 
glargine, irrespective of premature discontinuation or the 
use of additional antihyperglycaemic medication (ie, in 
the intention-to-treat population). The efficacy estimand 
represents the treatment effect that would have been 
observed if all randomised participants remained on study 
intervention (not including dose interruptions or dose 
modifications) without initiating additional antihyper
glycaemic medications (>14 days of use). For the treatment 
regimen, we analysed continuous outcomes at week 52 
with an ANCOVA model adjusted for baseline value, 
country, and the strata variable (baseline HbA1c [≤8·5% 
or >8·5%] and SGLT2 inhibitor use at randomisation [yes 
or no]), and interactions of treatment-by-baseline and 

Figure 1: Trial profile
Note: 25 participants (12 insulin glargine, 13 orforglipron) from sites closed during the trial due to GCP non-
compliance were excluded from analyses of primary and key secondary endpoints. Orforglipron refers to either 
36 mg (equivalent to 17·2 mg tablet) or maximum tolerated dose. GCP=good clinical practice. *Safety population. 
†Median follow-up duration 103·9 weeks (IQR 84·0–116·6).

5021 patients assessed for eligibility

1195 (86·7%) completed 52 weeks on
 treatment
1242 (90·1%) completed 52-week study
 period

1096 (79·5%) completed study on
 treatment
1184 (85·9%) completed study†

183 (13·3%) discontinued treatment
136 (9·9%) discontinued study

99 (7·2%) discontinued treatment
58 (4·2%) discontinued study

2272 excluded
 2142 ineligible
 109 withdrawal by participant
 7 lost to follow-up
 7 physician decision
 2 death
 1 adverse event
 4 other

2749 randomly assigned

1371 assigned to orforglipron
 1371 (100%) received at least one
 dose of study drug*

1117 (81·5%) completed 52 weeks on
 treatment
1262 (92·0%) completed 52-week study
 period

254 (18·5%) discontinued treatment
109 (8·0%) discontinued study

 948 (69·1%) completed study on
 treatment
1206 (88·0%) completed study†

169 (12·3%) discontinued treatment
 56 (4·1%) discontinued study

1378 assigned to insulin glargine
 1355 (98·3%) received at least one
 dose of study drug*
 23 (1·7%) did not receive study
 drug
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treatment-by-strata, incorporating imputed data for 
missing endpoints at week 52, as detailed in the statistical 
analysis plan. For the efficacy estimand, we used a 
restricted maximum likelihood-based mixed model for 
repeated measures (MMRM) to assess the continuous 
outcomes. The MMRM included fixed effects for 
treatment, visit, country, strata, baseline value of the 
dependent variable, baseline-by-treatment-by-visit inter
action, and strata-by-treatment-by-visit interaction. If the 
model failed to converge, only the two-way interaction 
terms were included instead. Under both estimands, we 
analysed binary efficacy outcomes with the use of logistic 
regression; we addressed missing values through 
estimand-specific multiple imputation strategies, with 
results combined according to Rubin’s rule (appendix 
p 20). Unless noted otherwise, inferences regarding 
treatment effects in this article pertain primarily to the 
treatment regimen estimand.

Participants from four clinical sites closed due to GCP 
non-compliance issues (n=25, 12 in the insulin glargine 
group and 13 in the orforglipron group) were excluded 
from the primary outcome analysis, key secondary 
outcomes analyses, sensitivity analyses for the primary 
and key secondary outcomes, and subgroup analyses for 
MACE-4. These sites were excluded per regulatory agency 
feedback to minimise the potential influence on the 
analyses. None of the excluded participants had a MACE 
during participation in the study, and sensitivity analyses 
including these participants were performed.

Assessment of hypoglycaemia excluded events that 
occurred after initiation of any new antihyperglycaemic 
therapy. The frequency and proportion of participants 
experiencing adverse events and serious adverse events 
were summarised descriptively.

An independent data monitoring committee was 
used to review the unmasked safety data from this 
study.

Additional details regarding the statistical analysis are 
provided in the appendix (pp 18–20). The statistical 
analyses were performed with SAS software, version 9.4 
or higher (SAS Institute), and RStudio software, 
version 4.4.2 (Posit).

Role of the funding source
The sponsor and funder of the study (Eli Lilly and 
Company) designed and oversaw the conduct of the 
trial. The investigators were responsible for participant-
level data collection and worked under confidentiality 
agreements with the sponsor. The sponsor conducted 
site monitoring, study-level data collection and dataset 
creation, and data analysis, and was involved in data 
interpretation, writing of the report, and the decision to 
submit for publication.

Results
Between May 1, 2023, and Sept 5, 2024, a total of 
2749 participants underwent randomisation to receive 

Orforglipron 
(n=1371)

Insulin glargine 
(n=1378)

Total  
(N=2749)

Age, years 63·2 (10·0) 63·1 (9·8) 63·1 (9·9)

Sex

Female 511 (37·3%) 521 (37·8%) 1032 (37·5%)

Male 860 (62·7%) 857 (62·2%) 1717 (62·5%)

Race

American Indian or Alaska Native 148/1366 (10·8%) 137/1372 (10·0%) 285/2738 (10·4%)

Asian 114/1366 (8·3%) 118/1372 (8·6%) 232/2738 (8·5%)

Black or African American 120/1366 (8·8%) 107/1372 (7·8%) 227/2738 (8·3%)

Native Hawaiian or Other Pacific Islander 2/1366 (0·1%) 1/1372 (0·1%) 3/2738 (0·1%)

White 944/1366 (69·1%) 970/1372 (70·7%) 1914/2738 (69·9%)

Ethnicity

Hispanic or Latino 631 (46·0%) 645/1377 (46·8%) 1276/2748 (46·4%)

Not Hispanic or Latino 740 (54·0%) 732/1377 (53·2%) 1472/2748 (53·6%)

Duration of type 2 diabetes, years 11·9 (8·3) 12·1 (8·5) 12·0 (8·4)

HbA1c concentration

In % 8·23 (1·0) 8·23 (1·0) 8·23 (1·0)

In mmol/mol 66·4 (11·0) 66·4 (10·7) 66·4 (10·9)

Fasting serum glucose

In mg/dL 154·9 (47·3) 154·8 (48·0) 154·9 (47·7)

In mmol/L 8·6 (2·6) 8·6 (2·7) 8·6 (2·7)

Weight, kg 90·8 (20·0) 91·0 (20·1) 90·9 (20·0)

BMI, kg/m² 32·6 (6·3) 32·6 (6·1) 32·6 (6·2)

Waist circumference, cm 109·2 (14·1) 109·1 (14·2) 109·2 (14·2)

hsCRP, mg/L* 2·21 (189·2) 2·26 (177·8) 2·24 (183·4)

Systolic blood pressure, mm Hg 130·1 (14·4) 131·6 (14·9) 130·9 (14·7)

Diastolic blood pressure, mm Hg 77·3 (9·2) 77·9 (9·2) 77·6 (9·2)

Pulse rate, beats per minute 71·8 (10·5) 72·4 (10·6) 72·1 (10·6)

Lipid parameters, mg/dL

Total cholesterol 156·2 (48·5) 159·2 (50·8) 157·7 (49·7)

Non-HDL cholesterol 113·4 (44·1) 116·0 (45·4) 114·7 (44·7)

HDL cholesterol 42·2 (11·0) 42·6 (11·3) 42·4 (11·1)

LDL cholesterol 79·3 (37·1) 80·9 (37·9) 80·1 (37·5)

VLDL cholesterol 32·1 (14·2) 32·4 (14·3) 32·2 (14·2)

Triglycerides 174·8 (110·5) 181·4 (133·1) 178·1 (122·4)

Free fatty acids, mmol/L 0·60 (0·25) 0·60 (0·24) 0·60 (0·25)

History of cardiovascular disease 1178 (85·9%) 1184 (85·9%) 2362 (85·9%)

Coronary heart disease 695 (50·7%) 668 (48·5%) 1363 (49·6%)

Congestive heart failure† 276 (20·1%) 276 (20·0%) 552 (20·1%)

Peripheral arterial disease 250 (18·2%) 251 (18·2%) 501 (18·2%)

Cerebrovascular disease 197 (14·4%) 232 (16·8%) 429 (15·6%)

eGFR-cystatin-C‡, mL/min per 1·73m² 69·1 (24·2) 69·1 (23·6) 69·1 (23·9)

<60 mL/min per 1·73m² 527 (38·5%) 506 (36·7%) 1033 (37·6%)

UACR, mg/g 14·0 (7·0–39·0) 15·0 (7·0–46·0) 14·0 (7·0–41·5)

Macroalbuminuria (UACR >300 mg/g) 82/1263 (6·5%) 93/1258 (7·4%) 175/2521 (6·9%)

Microalbuminuria (UACR 30–300 mg/g) 300/1263 (23·8%) 308/1258 (24·5%) 608/2521 (24·1%)

Diabetic retinopathy§ 272/1371 (19·8%) 295/1355 (21·8%) 567/2726 (20·8%)

Data are n (%), n/N (%), mean (SD), or median (IQR) and from all randomised participants unless stated otherwise. For 
race, ethnicity, macroalbuminuria, and microalbuminuria, the denominators are the number of participants with non-
missing data. Orforglipron refers to either 36 mg (equivalent to 17·2 mg tablet) or maximum tolerated dose. 
eGFR=estimated glomerular filtration rate. HbA1c=glycated haemoglobin. hsCRP=high-sensitivity C-reactive protein. 
UACR=urinary albumin-to-creatinine ratio. *Values are mean (coefficient of variation). †Includes New York Heart 
Association Class II and III. ‡eGFR was calculated by CKD-EPI cystatin-C equation.17 §Percentages are based on safety 
population, assessed from fundus photography evaluations. 

Table 1: Baseline demographics and clinical characteristics
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orforglipron (n=1371) or insulin glargine (n=1378; 
figure 1). All of the participants assigned to orforglipron 
received at least one dose, whereas 23 participants 
assigned to insulin glargine did not initiate insulin and 
thus were excluded from the safety analysis set. Baseline 
characteristics were well balanced between groups 
(table 1). Overall, the mean age was 63·1 years (SD 9·9), 
1032 (37·5%) of 2749 were female and 1717 (62·5%) male, 
and the mean duration of diabetes was 12·0 years (8·4). 
Mean HbA1c at baseline was 8·23% (SD 1·0), mean 
bodyweight was 90·9 kg (20·0), and mean BMI was 
32·6 kg/m² (6·2). Most participants (2362 [85·9%] 
of 2749) had established cardiovascular disease at 
baseline, the most common being coronary heart disease 
(1363 [49·6%]). Mean eGFR-cystatin-C was 69·1 mL/min 
per 1·73 m² (SD 23·9), and 1033 (37·6%) of 
2749 participants had an eGFR below 60 mL/min per 
1·73 m². Median UACR was 14·0 mg/g (IQR 7·0–41·5); 
175 (6·9%) and 608 (24·1%) of 2521 participants had 
macroalbuminuria and microalbuminuria, respectively, 
at baseline. At baseline, 567 (20·8%) of 2726 participants 
had diabetic retinopathy. Most participants (1745 [63·5%] 
of 2749) were on two or more antihyperglycaemic 
medications at baseline, with 2420 (88·0%), 1466 (53·3%), 
and 996 (36·2%) using metformin, SGLT2 inhibitors, 
and sulfonylureas, respectively. Most of the 2749 total 
participants were taking an antihypertensive (2528 
[92·0%]) or lipid-lowering medication (2437 [88·7%]), 
most commonly HMG CoA reductase inhibitors 
(2321 [84·4%]; appendix p 50).

Participant disposition is summarised in figure 1. 
Discontinuation of study treatment due to adverse events 
(including deaths) occurred in 211 (15·4%) of 
1371 participants assigned to orforglipron and 73 (5·4%) 
of 1355 participants assigned to insulin glargine. Of the 
2749 participants, 2390 (86·9%) completed the study 
(1206 [88·0%] of 1371 assigned to orforglipron and 
1184 [85·9%] of 1378 assigned to insulin glargine), and 
2044 (74·4%) of 2749 completed the study on treatment 
(948 [69·1%] of 1371 assigned to orforglipron and 
1096 [79·5%] of 1378 assigned to insulin glargine). The 
daily mean insulin glargine dose was increased to 
46·4 IU by week 52, 48·8 IU by week 76, and to 49·5 IU 
at week 104 (appendix p 36). Fear of hypoglycaemia by 
the participant was the most reported reason limiting the 
titration of insulin glargine. The distribution of 
orforglipron doses over time is shown in the appendix 
(p 36); among participants assigned to orforglipron and 
able to stay on treatment, 475 (83·8%) of 567 were able to 
escalate and remain on the 36 mg dose (equivalent to the 
17·2 mg tablet dose) through week 104.

During the study, rescue therapy for protocol-defined 
persistent hyperglycaemia (appendix p 17) was initiated 
in 38 (2·8%) of 1371 participants in the orforglipron 
group and 37 (2·7%) of 1355 participants in the insulin 
glargine group. The proportion of participants who 
initiated a new antihyperglycaemic medication for any 

reason during the study was 200 (14·6%) of 1371 in the 
orforglipron group and 187 (13·6%) of 1378 in the insulin 
glargine group. Initiation of an SGLT2 inhibitor was 
reported in 73 (5·3%) of 1371 participants in the 
orforglipron group and 89 (6·5%) of 1378 in the insulin 
glargine group.

Over a median follow-up of 104 weeks (IQR 84·0–116·6), 
orforglipron was non-inferior to insulin glargine for the 
occurrence of the MACE-4 primary endpoint (HR 0·84, 
95% CI 0·59–1·20; p<0·0001 for non-inferiority), as the 
prespecified non-inferiority criterion (upper bound of the 
95% CI <1·8) was met (table 2, figure 2). For the key 
secondary efficacy endpoint of MACE-3, orforglipron did 
not achieve statistical superiority over insulin glargine 
(HR 0·77, 0·52–1·13; p=0·18; table 2, figure 2). The 
incidence and cumulative incidence curves for individual 
components of these MACE composites are provided in 
table 2 and the appendix (pp 37–38). In prespecified 
subgroup analyses, the effect of orforglipron versus 
insulin glargine on the primary MACE-4 endpoint was 
generally consistent across subgroups defined by 
baseline characteristics, including by baseline use of an 

Orforglipron Insulin 
glargine

HR (95% CI) p value

MACE-4 (primary 
endpoint)*

57/1358 
(4·2%)

67/1343 
(5·0%)

0·84 
(0·59–1·20)

<0·0001 
(non-
inferiority)

Cardiovascular 
death

14/1358 
(1·0%)

29/1343 
(2·2%)

0·47 
(0·25–0·90)

··

Non-fatal 
myocardial 
infarction

19/1358 
(1·4%)

22/1343 
(1·6%)

0·85 
(0·46–1·58)

··

Non-fatal 
stroke

14/1358 
(1·0%)

14/1343 
(1·0%)

0·98 
(0·47–2·06)

··

Hospitalisation 
for unstable 
angina

14/1358 
(1·0%)

9/1343 
(0·7%)

1·55 
(0·67–3·58)

··

MACE-3 (key 
secondary 
endpoint)*

46/1358 
(3·4%)

59/1366 
(4·3%)

0·77 
(0·52–1·13)

0·18

Data are n/N (%) unless otherwise stated; the numerator refers to the number of 
participants with an event, and the denominator refers to the number of 
participants in the specific analysis population. Orforglipron refers to either 36 mg 
(equivalent to 17·2 mg tablet) or maximum tolerated dose. All events were 
confirmed by the clinical endpoint committee. Deaths adjudicated to 
undetermined cause were included as cardiovascular deaths. Point estimate and 
95% CI of HR comparing orforglipron and insulin glargine were obtained from 
time-to-first-event analysis using Cox proportional hazards model. Non-
inferiority analysis of MACE-4 was performed in the safety analysis set 
(randomised participants excluding those that did not receive at least one dose of 
study drug [23 participants in the insulin group] and those from sites closed due 
to GCP non-compliance [12 insulin glargine, 13 orforglipron]). MACE-3 analysis 
for superiority was performed in all randomised participants excluding 
participants from sites closed due to GCP non-compliance (12 insulin glargine, 
13 orforglipron). p values are for superiority testing, unless otherwise specified. 
GCP=good clinical practice. HR=hazard ratio. MACE-3=three-component major 
adverse cardiovascular events. MACE-4=four-component major adverse 
cardiovascular events. *Controlled for family-wise type I error.

Table 2: Summary of primary and key secondary cardiovascular 
outcomes
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SGLT2 inhibitor (appendix p 40). Sensitivity analyses on 
the primary endpoint accounting for different analysis 
populations, treatment adherence, or missing follow-up 
were consistent with the primary analysis (appendix 
p 59). A post-hoc competing risk analysis using the Fine–
Gray model on the MACE-4 primary endpoint, 
considering non-cardiovascular death as the competing 
risk, was not different from the prespecified analysis 
(HR 0·84, 0·59–1·20).

For the other key secondary endpoints, orforglipron 
demonstrated non-inferiority (non-inferiority margin 
of 0·3%) and superiority over insulin glargine for HbA1c 
(estimated treatment difference [ETD] –0·50%; 95% CI 
–0·59 to –0·41 [–5·5 mmol/mol; 95% CI –6·4 to –4·5]) 
and superiority for bodyweight reduction (ETD –8·9%; 
–9·5 to –8·3 [–8·0 kg; –8·5 to –7·5]; p<0·0001 for each; 

figure 3, appendix p 42). The mean decreases in HbA1c 
and bodyweight with orforglipron versus titrated insulin 
glargine were sustained through 104 weeks of treatment 
(appendix p 41). A significantly greater proportion of 
participants assigned to orforglipron than to insulin 
glargine reached prespecified HbA1c and bodyweight 
reduction thresholds at week 52: for HbA1c, 901 (65·7%) 
of 1371 versus 634 (46·0%) of 1378 attained HbA1c less 
than 7·0%, 738 (53·8%) of 1371 versus 370 (26·8%) 
of 1378 attained HbA1c less than or equal to 6·5%, and 
177 (12·9%) of 1371 versus 29 (2·1%) of 1378 attained 
HbA1c less than 5·7%; for bodyweight reduction, 
864 (63·0%) of 1371 versus 185 (13·4%) of 1378 
reached 5% or greater bodyweight reduction; 487 (35·6%) 
of 1371 versus 60 (4·4%) of 1378 reached 10% or greater 
bodyweight reduction, and 207 (15·1%) of 1371 versus 

Figure 2: Time to first occurrence of primary and key secondary cardiovascular outcomes
All events confirmed by the clinical endpoint committee. Point estimate and 95% CI of HR comparing orforglipron and insulin glargine were obtained from time-to-
first-event analysis using Cox proportional hazards model. Non-inferiority analysis of MACE-4 was performed in the safety analysis set (randomised participants 
excluding those that did not receive at least one dose of study drug [23 participants in the insulin group] and those from sites closed due to GCP non-compliance 
[12 insulin glargine, 13 orforglipron]). MACE-3 analysis for superiority was performed in all randomised participants excluding participants from sites closed due to 
GCP non-compliance (12 insulin glargine, 13 orforglipron). p values are for superiority testing, unless otherwise specified. Orforglipron refers to either 36 mg 
(equivalent to 17·2 mg tablet) or maximum tolerated dose. GCP=good clinical practice. HR=hazard ratio. MACE-3=three-component major adverse cardiovascular 
events (composite of non-fatal myocardial infarction, non-fatal stroke, or cardiovascular death). MACE-4=four-component major adverse cardiovascular events 
(composite of non-fatal myocardial infarction, non-fatal stroke, hospitalisation for unstable angina, or cardiovascular death). 
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18 (1·3%) of 1378 reached 15% or greater bodyweight 
reduction (appendix p 53). Results were similar when 
evaluated with the efficacy estimand (appendix p 43).

Fasting serum glucose decreased from baseline more 
in the insulin glargine group versus orforglipron group 
at week 52 (−34·3 mg/dL [–1·90 mmol/L] with 
orforglipron vs −38·7 mg/dL [–2·15 mmol/L] with insulin 
glargine; estimated treatment difference, 4·3 mg/dL; 
95% CI 1·2–7·5; appendix p 53). Over the entire duration 
of the study, mean decreases in fasting glucose were 
similar between orforglipron and insulin glargine 
(appendix p 44). By week 52, 465 (34·0%) of 
1371 participants in the orforglipron group and 
542 (39·3%) of 1378 participants in the insulin glargine 
group attained a fasting serum glucose of less than 
100 mg/dL (5·6 mmol/L), and 924 (67·4%) of 1371 and 
962 (69·8%) of 1378 attained a fasting serum glucose of 
less than 126 mg/dL (7 mmol/L). Change from baseline 
in daily average 7-point SMBG at week 52 was greater 
with orforglipron versus insulin glargine (ETD 
–8·9 mg/dL, 95% CI –16·7 to –1·1 [–0·5 mmol/L, 95% CI 

–0·9 to –0·1]); mean glucose concentrations were lower 
in the orforglipron group than in the insulin glargine 
group beginning after the midday meal and throughout 
the rest of the day (appendix p 45).

Under the efficacy estimand, mean eGFR-cystatin-C 
declined less with orforglipron compared with insulin 
glargine at week 52 (ETD 2·8 mL/min per 1·73 m², 
95% CI 1·9–3·7; appendix p 46). Mean UACR decreased 
in the orforglipron group versus insulin glargine at 
week 52 (ETD –27·1%, 95% CI –33·3 to –20·2; appendix 
p 46). Median percent changes in the UACR at week 52 
were –24·2% (IQR –56·3 to 31·9) in the orforglipron 
group and 0·0% (–43·8 to 77·8) in the insulin glargine 
group.

Orforglipron treatment was associated with favourable 
changes versus insulin glargine across additional 
secondary cardiometabolic endpoints (appendix p 55). 
Compared with insulin glargine at week 52, waist 
circumference was reduced by –7·3 cm (95% CI 
–7·9 to –6·8), systolic blood pressure was reduced by 
–2·8 mm Hg (–3·8 to –1·8), and hsCRP was reduced 

Figure 3: Change from baseline in HbA1c and bodyweight at week 52
Data in line plot are observed mean (SE). In A and C, treatment regimen estimand analysis was conducted using ANCOVA on randomised participants and treatment 
regimen estimand datapoints set, with missing data imputed. In B and D, efficacy estimand analysis was conducted using a mixed model for repeated measures on 
randomised participants and efficacy estimand datapoints set. Family-wise type I error was controlled for week 52. p values are for MBE change difference versus insulin 
glargine. Orforglipron refers to either 36 mg (equivalent to 17·2 mg tablet) or maximum tolerated dose. HbA1c=glycated haemoglobin. MBE=model-based estimate. 
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by –35·7% (–40·6 to –30·4) with orforglipron (appendix 
pp 47, 55). Diastolic blood pressure did not differ 
significantly between groups (appendix pp 47, 55). At 
week 52, orforglipron reduced triglycerides by –7·4% 
(95% CI –10·2 to –4·5), non-HDL cholesterol 
by –4·3% (–6·7 to –1·8), and VLDL cholesterol by –6·7% 
(–9·6 to –3·7), and increased HDL cholesterol by 5·1% 
(3·5 to 6·6) compared with glargine. Changes in LDL 
cholesterol, total cholesterol, and free fatty acids were 
not meaningfully different between groups (appendix 
p 55).

The orforglipron group had improvements compared 
with the insulin glargine group from baseline to week 52 
in the SF-36v2 Acute Form Domain and Component 
Summary scores under treatment regimen estimand 
(appendix p 56).

The median duration of study treatment was 
94·4 weeks (IQR 76·0–111·3). Treatment-emergent 
adverse events occurred in 1129 (82·3%) of 
1371 participants receiving orforglipron and 922 (68·0%) 
of 1355 participants receiving insulin glargine, driven 
primarily by gastrointestinal events (851 [62·1%] of 1371 
vs 193 [14·2%] of 1355), including nausea (31·9% 
vs 1·4%), vomiting (21·0% vs 1·6%), and diarrhoea 
(20·4% vs 4·9%). Most reports of nausea, diarrhoea, and 
vomiting in the orforglipron group were mild to 
moderate in severity, occurred mostly early in the study 
during the dose escalation period, and tended to diminish 
over time (appendix p 49). Discontinuation of study 
treatment due to adverse events (including deaths) was 
more frequent with orforglipron (211 [15·4%] of 1371) 
than with insulin glargine (73 [5·4%] of 1355; table 3). 
Serious adverse events occurred in 222 (16·2%) of 1371 
and 255 (18·8%) of 1355 participants assigned to 
orforglipron and insulin glargine, respectively (table 3, 
appendix pp 60–61).

Results for all CEC-confirmed MACE are provided in 
the appendix (p 51). Hospitalisation for heart failure 
occurred in nine (0·7%) of 1371 participants in the 
orforglipron group and 20 (1·5%) of 1355 participants in 
the insulin glargine group (HR 0·44; 95% CI 0·20–0·97). 
There were 62 deaths during the study: 19 (1·4%) of 
1371 participants in the orforglipron group and 43 (3·2%) 
of 1355 participants in the insulin glargine group 
(HR 0·43, 0·25–0·75; appendix pp 39, 51). The most 
frequent cardiovascular deaths were sudden cardiac 
death (16 [0·6%] of 2726), heart failure (six [0·2%] 
of 2726), and acute myocardial infarction (four [0·2%] 
of 2726); malignancy and infection were the most 
commonly reported non‑cardiovascular causes of death 
(appendix p 58). All deaths were deemed unrelated to 
treatment except for one in the insulin glargine group, 
which was reported as sudden death and adjudicated to 
an undetermined cause. Post-hoc subgroup analysis did 
not suggest heterogeneity of treatment effect on all-cause 
mortality by baseline use of sulfonylureas (appendix 
p 52).

Clinically significant or severe hypoglycaemia (level 2 
or 3) occurred in 93 (6·8%) of 1371 orforglipron-treated 
participants compared with 260 (19·2%) of 1355 insulin 
glargine-treated participants (appendix p 57). More 
hypoglycaemic events were reported in participants who 
also used sulfonylureas compared with those who did 
not. Severe hypoglycaemia (level 3) was reported in one 
(0·1%) of 1371 participants on orforglipron 
versus 12 (0·9%) of 1355 on insulin glargine (table 3). 
The participant on orforglipron was taking concomitant 
metformin and a sulfonylurea. The sulfonylurea was 

Orforglipron 
(n=1371)

Insulin glargine 
(n=1355)

Participants with ≥1 TEAE 1129 (82·3%) 922 (68·0%)

Adverse events leading to study 
treatment discontinuation

211 (15·4%) 73 (5·4%)

Serious adverse events 222 (16·2%) 255 (18·8%)

Death* 19 (1·4%) 43 (3·2%)

Gastrointestinal adverse events leading 
to study treatment discontinuation

122 (8·9%) 3 (0·2%)

TEAEs in ≥5% of participants

Nausea 438 (31·9%) 19 (1·4%)

Vomiting 288 (21·0%) 22 (1·6%)

Diarrhoea 280 (20·4%) 66 (4·9%)

Decreased appetite 175 (12·8%) 5 (0·4%)

Constipation 174 (12·7%) 19 (1·4%)

Dyspepsia 146 (10·6%) 13 (1·0%)

Abdominal distension 93 (6·8%) 6 (0·4%)

Diabetic retinopathy 79 (5·8%) 86 (6·3%)

Hypertension 59 (4·3%) 73 (5·4%)

Other adverse events of interest

Hypoglycaemia <54 mg/dL (level 2) 
or severe hypoglycaemia (level 3)†

93 (6·8%) 260 (19·2%)

Participants on sulfonylurea at 
baseline

63/494 
(12·8%)

127/495 
(25·7%)

Participants not on sulfonylurea 
at baseline

30/877 
(3·4%)

133/860 
(15·5%)

Severe hypoglycaemia (level 3)† 1 (0·1%) 12 (0·9%)

Adjudication-confirmed pancreatitis 2 (0·1%) 3 (0·2%)

Gallbladder and biliary disorders 21 (1·5%) 22 (1·6%)

Cholelithiasis 12 (0·9%) 11 (0·8%)

Data are n (%) or n/N (%). For the section on hypoglycaemia stratified by baseline 
sulfonylurea use, the denominators are the number of participants receiving or 
not receiving a sulfonylurea at baseline. Orforglipron refers to either 36 mg 
(equivalent to 17·2 mg tablet) or maximum tolerated dose. Safety analyses were 
conducted in the safety analysis set (all participants who received ≥1 dose of study 
treatment). TEAEs and serious adverse events were those occurring from first 
dose through the end of the on-treatment period (including follow-up). 
Hypoglycaemia was classified according to the American Diabetes Association 
definitions: level 2, blood glucose <54 mg/dL (3·0 mmol/L); level 3, severe event 
characterised by altered mental and/or physical status requiring assistance. 
TEAE=treatment-emergent adverse event. *Death is also included as a serious 
adverse event and in discontinuations due to adverse events. †Severe 
hypoglycaemia is characterised by altered mental and/or physical status requiring 
assistance for treatment of hypoglycaemia; numbers for hypoglycaemia exclude 
hypoglycaemic events occurring after initiation of any new antihyperglycaemic 
therapy.

Table 3: Safety and adverse events



Articles

11www.thelancet.com   Published online September 30, 2026   https://doi.org/10.1016/S0140-6736(26)01865-9

discontinued and treatment with orforglipron continued 
with no further level 2 or 3 hypoglycaemia events 
reported.

Other treatment-emergent adverse events of interest 
were uncommon and generally balanced between 
groups. Adjudication-confirmed acute pancreatitis 
occurred in two (0·1%) of 1371 participants receiving 
orforglipron versus three (0·2%) of 1355 participants 
receiving insulin glargine, and gallbladder-related events 
in 21 (1·5%) of 1371 orforglipron participants versus 22 
(1·6%) of 1355 with insulin glargine (table 3). No events 
of pancreatic malignancy were reported in the 
orforglipron group versus four events (0·3%) in the 
insulin glargine group. Diabetic retinopathy was 
reported as an adverse event in 79 (5·8%) of 1371 
orforglipron participants versus 86 (6·3%) of 1355 
insulin glargine participants (table 3). Similar 
proportions of participants had worsening of retinopathy 
in the orforglipron (198 [15·8%] of 1257) and insulin 
glargine (218 [17·5%] of 1246) groups at any time during 
the study based on evaluation of fundus photographs.

The proportion of participants reporting kidney-related 
treatment-emergent adverse events was similar between 
the treatment groups (49 [3·6%] of 1371 in the orforglipron 
group and 48 [3·5%] of 1355 in the insulin glargine group). 
Treatment-emergent ALT elevations were infrequent and 
similar between groups (≥3 × ULN: 17 [1·3%] orforglipron 
vs 15 [1·1%] insulin glargine). AST elevations (≥3 × ULN) 
occurred in eight (0·6%) participants in the orforglipron 
group and 14 (1·1%) in the insulin glargine group 
(appendix p 54). No participant met Hy’s law criteria for 
hepatocellular drug-induced liver injury.

Pulse rate rose with orforglipron and remained 
elevated at week 104 (mean change 4·0 beats per minute) 
versus no change with insulin glargine (mean change 
–0·2 beats per minute; appendix p 48). Treatment-
emergent adverse events of supraventricular 
tachyarrhythmias, including atrial fibrillation or atrial 
flutter, were reported in 44 (3·2%) of 1371 orforglipron 
participants and 36 (2·7%) of 1355 insulin glargine 
participants.

Discussion
ACHIEVE-4 is the first study to assess the cardiovascular 
safety of orforglipron, an oral, small-molecule GLP-1 
receptor agonist, in people with type 2 diabetes at 
increased cardiovascular risk. Orforglipron met the 
prespecified criterion for non-inferiority to insulin 
glargine for the MACE-4 composite. Improvements in 
HbA1c and bodyweight were observed with orforglipron 
and were sustained through 104 weeks. The effect of 
orforglipron compared with insulin glargine on the 
incidence of MACE-3 further supports the cardiovascular 
safety of orforglipron, although benefit was not 
demonstrated. The tolerability and safety profile of 
orforglipron was generally consistent with other GLP-1 
receptor agonists.

These findings should be interpreted alongside the 
broader evidence base for GLP-1 receptor agonists and 
cardiovascular outcomes. Recent meta-analyses of 
multiple large cardiovascular–kidney–metabolic outcomes 
trials have consistently demonstrated a reduction in risk 
of approximately 13% in MACE with GLP-1 receptor 
agonists, associated with significant reductions in risks of 
cardiovascular death and all-cause mortality, and in some 
cases hospitalisation for heart failure.18 The results 
observed for the prespecified composite MACE outcomes 
in ACHIEVE-4 were consistent with the cardiovascular 
safety profile of GLP-1 receptor agonists. The ATTAIN-
Outcomes study (NCT07241390) is an ongoing 
cardiovascular outcomes trial powered for superiority 
investigating the effect of orforglipron versus placebo on 
the incidence of MACE in participants with established 
atherosclerotic cardiovascular disease or CKD with or 
without type 2 diabetes.

The effects of orforglipron on glycaemic control and 
bodyweight extend findings from the ACHIEVE studies5–8 
demonstrating clinically meaningful improvements in 
metabolic outcomes in participants with long-standing 
diabetes, the majority of whom were already taking 
two glucose-lowering medications. Additionally, 
ACHIEVE-4 is the first study to show improvements in 
glycaemic control and bodyweight with orforglipron that 
were sustained for at least 104 weeks. The insulin glargine 
dose in the comparator group was titrated appropriately, 
as evidenced by the proportion of participants who 
reached the fasting blood glucose target (<100 mg/dL) 
with final insulin doses within the expected range.15 
Greater improvements in glycaemic control with 
orforglipron were achieved with a lower incidence of 
clinically significant or severe hypoglycaemia versus 
insulin glargine, regardless of whether participants were 
also taking a sulfonylurea. The similar between-group 
changes in fasting glucose during the study despite 
greater improvement in HbA1c with orforglipron are 
consistent with the known effect of GLP-1 receptor 
agonists on postprandial glycaemia, as evident in the 
7-point SMBG values.

Orforglipron significantly reduced albuminuria and was 
associated with a slower eGFR decline compared with 
insulin glargine. These improvements in kidney damage 
and function were observed in a population with the 
majority (>60%) of participants having normal kidney 
function at baseline and more than half using kidney-
protective medications such as SGLT2 inhibitors. These 
findings are consistent with the growing evidence that 
GLP-1 receptor agonists might confer kidney benefits 
beyond metabolic changes induced by lowering of 
glycaemia or bodyweight in populations with type 2 
diabetes and high cardiovascular risk or CKD.19–22 The 
REMODEL trial in people with type 2 diabetes and CKD 
will provide further insights into the mechanisms 
underlying the kidney-protective effects of semaglutide, 
another GLP-1 receptor agonist.23
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Effects of orforglipron on serum lipids, systolic blood 
pressure, waist circumference, and other cardiometabolic 
risk factors were also generally consistent with other 
GLP-1 receptor agonists and previous ACHIEVE 
studies.5–7 The largest improvements in serum lipids 
were observed on triglycerides and cholesterol fractions 
that represent triglyceride-rich lipoproteins and their 
remnants (non-HDL cholesterol and VLDL cholesterol), 
which are important contributors to residual 
cardiovascular risk and considered clinically relevant 
targets for treatment in people with type 2 diabetes and 
atherogenic dyslipidaemia.24,25 In addition, the sustained 
reduction in hsCRP with orforglipron in this study 
confirms the finding in the ATTAIN-2 study in people 
with overweight or obesity with type 2 diabetes.9

The safety and tolerability profile of orforglipron in this 
study was generally consistent with previous orforglipron 
studies and with other GLP-1 receptor agonists.5–10,26 The 
proportion of participants reporting gastrointestinal 
events was higher in the orforglipron group versus 
insulin glargine, with gastrointestinal adverse events 
representing the most frequent cause of treatment 
discontinuation in the orforglipron group. While the 
intent was for participants to escalate to the 36 mg 
(equivalent to the 17·2 mg tablet) dose, they were 
provided the option of a single dose de-escalation and 
continuing in the study at a lower maximum tolerated 
dose. The finding that over 80% of participants who 
remained on orforglipron were able to escalate to and 
remain on the highest dose through 104 weeks of therapy 
suggests that the occurrence of gastrointestinal events 
should not limit orforglipron dose escalation for most 
people.

There was no hepatic safety signal, consistent with 
results from previous ACHIEVE studies and a recent 
comprehensive assessment of orforglipron hepatic safety 
across all completed diabetes and weight management 
studies.27 Incidence of adjudication-confirmed acute 
pancreatitis did not differ between orforglipron and 
insulin glargine groups, consistent with previous studies 
not finding a causal relationship between GLP-1 receptor 
agonists and pancreatitis,28 and no cases of medullary 
thyroid cancer or pancreatic cancer were reported with 
orforglipron.

An oral, non-peptide medication that does not require 
cold-chain storage has substantial potential for scalability 
and global access, particularly in regions where peptide-
based injectable therapies (including both GLP-1 receptor 
agonists and insulin) might present logistical and 
economic barriers. ACHIEVE-4 enrolled participants 
across a geographically broad set of regions, supporting 
the generalisability of these findings to diverse 
populations and regions, including those for which cold-
chain transport and storage requirements could present 
challenges.

Strengths of the study include the large sample size 
and longest follow-up (median 2 years) of all orforglipron 

studies to date, and the active controlled design with 
titrated insulin glargine, which facilitated such long-term 
follow-up in participants with type 2 diabetes 
inadequately controlled with up to three other oral 
glucose-lowering therapies. Over half of participants 
were taking an SGLT2 inhibitor at baseline, higher than 
previous cardiovascular outcomes and safety studies, 
consistent with current standard of care. The MACE 
primary outcome provided for a standalone 
cardiovascular safety assessment and avoided the need 
to integrate data across heterogeneous study designs 
and lower-risk study populations to establish 
cardiovascular safety of orforglipron. However, although 
MACE-4 and MACE-3 are standard endpoints in 
cardiovascular safety, composite MACE outcomes have 
recognised limitations, including combining endpoints 
with differing clinical relevance, variable treatment 
effects across components, and limited power for 
individual components.29 In our study, HRs for both 
composites and for most of the components, including 
the most clinically relevant component, cardiovascular 
death, supported the cardiovascular safety conclusion. 
Other limitations include the open-label design (due to 
differences in frequency and form of administration and 
the need to adequately titrate insulin) where awareness 
of treatment assignment might have introduced bias in 
reporting of adverse events or ascertainment and 
follow-up on clinical outcomes. The trial was not 
powered for superiority, and the comparator was chosen 
for cardiovascular neutrality rather than one with proven 
benefit, both of which precluded conclusions regarding 
cardiovascular risk reduction benefit from this study. 
Most participants had established cardiovascular disease, 
so the results might not be generalisable to broader 
populations. Given the small size and number of 
subgroups tested without adjusting for multiplicity, 
these results should be interpreted with caution.

In conclusion, orforglipron was non-inferior to insulin 
glargine for MACE-4 in adults with type 2 diabetes with 
overweight or obesity at increased cardiovascular risk, 
with sustained glycaemic and bodyweight benefits 
compared with insulin glargine. The safety profile was 
consistent with that established for orforglipron in the 
previous ACHIEVE and ATTAIN studies for glycaemic 
control and weight management, respectively.
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Supplemental Methods 

Inclusion and exclusion criteria 

 

Inclusion Criteria  

Participants are eligible to be included in the study only if all of the following criteria apply: 

Age 

1. Participant must be at least 18 years of age or the legal age of consent in the jurisdiction in which the 

study is taking place at the time of signing the informed consent, whichever is older. 

Type of participant and disease characteristics 

2. Have a clinical diagnosis of T2D based on the World Health Organization classification or other 

locally applicable diagnostic standards. 

3. Have HbA1c value at screening Visit 1  

a. between ≥7.0% (53 mmol/mol) and ≤10.5% (91 mmol/mol) if background diabetes 

medication does not include a sulfonylurea, or 

b. between ≥7.5% (58 mmol/mol) and ≤10.5% (91 mmol/mol) if background diabetes 

medication includes a sulfonylurea. 

4. Are on stable treatment with unchanged dose of at least 1 and no more than 3 oral antihyperglycemic 

drugs for at least 90 days before screening Visit 1, and between Visit 1 and Visit 3. 

Allowed antihyperglycemic drugs for inclusion are restricted to: 

• metformin (if on metformin alone, total daily dose must be ≥1500 mg/day unless a lower dose is 

being used due to renal impairment based on eGFR or other renal function measure), 

• SGLT-2 inhibitors, or 

• sulfonylurea. 

5. Have increased risk of CV events by at least 1 of the following:  

Note: Supporting medical documentation is required to confirm history of risks below 

Risk Definition 

Coronary heart disease Any of the following: 

• history of acute myocardial infarction, ST elevation, 

or non-ST elevation 

• stenosis of ≥50% in at least 1 major coronary artery 

as determined by cardiac imaging (left main, left 

anterior descending, ramus intermedius, left 

circumflex, or right) 

• coronary calcium score ≥300 

• stable angina pectoris treated with anti-anginal 

medication 

• asymptomatic cardiac ischemia documented by 

cardiac imaging on exercise or pharmacologic stress 



 

13 
 

Risk Definition 

test, or 

• history of percutaneous coronary intervention or 

coronary artery bypass surgery. 

Peripheral arterial disease, presumed 

to be of atherosclerotic origin 

Any of the following: 

• current or intermittent claudication and an ankle-

brachial index ≤0.90 

• resting limb ischemia 

• stenosis of >50% in an iliac, femoral, popliteal, or 

subclavian artery 

• peripheral arterial revascularization or amputation 

due to atherosclerotic vascular disease 

• asymptomatic carotid artery stenosis ≥70% 

• carotid artery revascularization, or 

• abdominal aortic aneurysm. 

Cerebrovascular disease, presumed to 

be of atherosclerotic origin 

History of ischemic stroke OR 

age ≥50 years and history of transient ischemic attack (TIA). 

Note: does not include stroke or TIA due to nonatherosclerotic 

causes, for example, hypertension, embolism, or hemorrhagic 

stroke 

Chronic Kidney Disease (CKD) ALL of the following: 

• age ≥35 years 

• history of CKD, and 

• eGFR <60 mL/min/1.73 m2 (CKD-Epidemiology 

[CKD-EPI]) on consecutive measurements (Visit 1 

and Visit 2) 

Congestive heart failure (CHF) Age ≥50 years and history of CHF by the New York Heart 

Association functional classification II to III 

6. Are motivated and willing to make themselves available for the duration of the study and are able to 

follow study procedures as required, including 

• perform SMBG per protocol 

• maintain a study diary, and 

• complete patient questionnaires. 

Weight 

7. Are of stable weight (±5%) for at least 90 days prior to Visit 1 and agree to not initiate an intensive 

diet or exercise program during the study with the intent of reducing 

bodyweight other than the lifestyle and dietary measures for diabetes treatment. 

8. Have a body mass index ≥25.0 kg/m2 at screening Visit 1. 

Sex and contraceptive/barrier requirements 

9. Individuals AMAB and individuals AFAB 

Nonpregnant, nonbreastfeeding IOCBP and INOCBP may participate in this study.  

Individuals AMAB may participate in this trial. For individuals AMAB, no contraception is required 

except in compliance with specific local government study requirements. 
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Contraceptive use by participants should be consistent with local regulations regarding the methods 

of contraception for those participating in clinical studies.  

Informed consent 

10. Capable of giving signed informed consent which includes compliance with the requirements and 

restrictions listed in the ICF and in this protocol. 

Exclusion Criteria  

Participants are excluded from the study if any of the following criteria apply: 

Medical conditions 

Diabetes related 

11. Have T1D. 

12. Have a history of ≥1 episode of ketoacidosis or hyperosmolar state or coma within the last 6 months 

prior to Visit 1. 

13. Have a history of ≥1 episode of severe hypoglycemia or ≥1 episode of hypoglycemia unawareness 

within the last 6 months prior to Visit 1. 

14. Are currently receiving or planning to receive treatment for diabetic retinopathy and/or macular 

edema (for example, laser photocoagulation or intravitreal injections of anti-vascular endothelial 

growth factor inhibitors). Note: All participants will have a baseline fundus photography assessment. 

In the presence of any degree of diabetic retinopathy and/or macular edema, further ophthalmologic 

assessment will follow local standards of care to confirm eligibility. 

Autoimmune 

15. Have evidence of significant, active autoimmune abnormality, for example, lupus or rheumatoid 

arthritis, that, in the opinion of the investigator, is likely to require concurrent treatment with 

systemic glucocorticoids in the next 12 months. 

Cardiovascular 

16. Have New York Heart Association functional classification IV congestive heart failure. 

17. Have had any of the following CV conditions within 60 days prior to screening Visit 1, or between 

Visit 1 and Visit 3. 

a. acute myocardial infarction 

b. cerebrovascular accident (stroke), or 

c. hospitalization for congestive heart failure, or 

Are currently planning or undergo any of the following procedures between Visit 1 and Visit 3: 

a. coronary revascularization, or 

b. carotid revascularization, or 

c. peripheral artery revascularization. 

Gastrointestinal 
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18. Have a known clinically significant gastric emptying abnormality, for example, severe diabetic 

gastroparesis or gastric outlet obstruction, have undergone gastric bypass (bariatric) surgery or 

restrictive bariatric surgery, for example, Lap-Band®, or chronically take drugs that directly affect GI 

motility. 

Hepatic 

19. Have acute or chronic hepatitis, including a history of autoimmune hepatitis, signs or symptoms of 

any other liver disease other than nonalcoholic fatty liver disease, or any of the following as 

determined by the central laboratory during screening. 

• ALT or AST level >5.0x the ULN for the reference range  

• ALP level ≥1.5x the ULN for the reference range 

• TBL level ≥1.5x the ULN for the reference range, except for cases of known Gilbert’s 

syndrome 

• Hepatitis B infection, defined as 

o positive hepatitis B core antibody and positive for HBV DNA or 

o positive hepatitis B surface antigen 

• Positive hepatitis C antibody and positive for HCV RNA 

Note: Participants with nonalcoholic fatty liver disease are eligible to participate only if their ALT 

level is ≤5.0x the ULN for the reference range. 

Renal 

20. Have an eGFR <15 mL/min/1.73 m2 as determined at Visit 1 (calculated by CKD-EPI cystatin-c 

equation) if not on metformin at Visit 1; for participants on metformin at Visit 1, the eGFR 

determined at Visit 1 (calculated by CKD-EPI cystatin-c equation) must not be <30 mL/min/1.73 m2. 

Note: For participants on allowed oral antihyperglycemic drugs (metformin, SGLT-2 inhibitors, or 

sulfonylureas), eGFR must be greater than the country-specific threshold criteria for discontinuing or 

adjusting the dose of such therapies per local label.  

Hematologic 

21. Have any hematological condition that may interfere with HbA1c measurement, for example, 

hemolytic anemias or sickle cell disease. 

Malignancy 

22. Have a history of an active or untreated malignancy or are in remission from a clinically significant 

malignancy for less than 5 years. 

Exceptions: basal or squamous cell skin cancer, in situ carcinomas of the cervix, or in situ or Grade 1 

(for example, Gleason 6 or lower) prostate cancer. 

Endocrine 

23. Have family (first-degree relative) or personal history of medullary thyroid carcinoma or multiple 

endocrine neoplasia syndrome type 2. 

24. Have a serum calcitonin level of: 

(a) ≥20 ng/L at Visit 1, if eGFR ≥60 mL/min/1.73 m2 

(b) ≥35 ng/L at Visit 1, if eGFR <60 mL/min/1.73 m2 
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25. Have thyroid-stimulating hormone level outside of the range of 0.4 to 6.0 mIU/L at screening Visit 1. 

Note: Participants with hypothyroidism who are clinically euthyroid and on stable thyroid 

replacement therapy for at least 60 days prior to Visit 1 and who are anticipated to remain on this 

dose throughout the trial period are acceptable exceptions to this criterion. 

26. Have obesity induced by other endocrinologic disorders, for example, Cushing syndrome, or 

diagnosed monogenetic or syndromic forms of obesity, for example, melanocortin 4 receptor 

deficiency or Prader-Willi syndrome. 

General 

27. Had chronic or acute pancreatitis any time prior to screening Visit 1. 

28. Have had a transplanted organ or awaiting an organ transplant. 

Exception: corneal transplants (keratoplasty). 

29. Have a known or suspected hypersensitivity to trial product(s), excipients, or related products. 

30. Have a history of hypersensitivity to insulin glargine. 

31. This criterion has been removed. 

Prior/concomitant therapy 

32. Have a history of insulin therapy within 90 days prior to screening Visit 1  

33. Have received treatment with any glucose-lowering agent(s) other than those stated in inclusion 

criterion 4 within 90 days prior to screening Visit 1. 

34. Are receiving chronic (>14 days) systemic glucocorticoid therapy or have received such therapy 

within 30 days prior to screening Visit 1, or between Visit 1 and Visit 3. See also exclusion criterion 

15. 

Exceptions: topical, intraocular, intranasal, interphalangeal, or inhaled preparations. 

35. Have used any weight loss drugs or alternative remedies, including herbal or nutritional supplements, 

within 90 days prior to screening Visit 1 and between Visit 1 and Visit 3. 

36. Are receiving strong CYP3A inhibitors or CYP3A inducers, drugs that are P-gp/BCRP substrates 

with narrow therapeutic index, or strong OATP inhibitors. 

Note: Participants using these medications may be eligible for the study if the excluded drug can be 

washed out and replaced with an alternative medication for at least 2 weeks prior to Visit 3. 

Prior/concurrent clinical study experience 

37. Are currently enrolled in any other clinical study involving an investigational product; or any other 

type of medical research, judged not to be scientifically or medically compatible with this study. 

38. Have previously completed or withdrawn from this study or any other study investigating 

orforglipron after receiving at least 1 dose of study intervention. 

39. Have participated in a clinical study and received treatment, whether active or placebo, within the 

last 30 days. If the study involved an IP, 5 half-lives or 30 days, whichever is longer, should have 

passed. 

Other exclusion criteria 
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40. Have any condition, unwillingness, or inability not covered by any of the other exclusion criteria, 

that, in the opinion of the investigator, might jeopardize the safety of the participant, for example, 

hypersensitivity or contraindication, or compliance with the protocol, for example, recreational drug 

use or alcohol abuse, or confound data interpretation. 

41. This criterion has been removed.  

42. Are, in the judgment of the investigator, actively suicidal and therefore deemed to be at significant 

risk for suicide. 

43. Have answered “yes” to either Question 4 or Question 5 on the “Suicidal Ideation” portion of the C-

SSRS or  

Have answered “yes” to any of the suicide-related behaviors on the “Suicidal Behavior” portion of 

the C-SSRS, and the ideation or behavior occurred within the past month prior to Visit 1 or Visit 3. 

44. This criterion has been removed. 

45. Are investigator site personnel directly affiliated with this study and/or their immediate families. 

Immediate family is defined as a spouse, parent, child, or sibling, whether biological or legally 

adopted. 

46. Are Eli Lilly and Company (Lilly) employees or are employees of any third party involved in the 

study who requires exclusion of their employees. 

 

Classification of hypoglycaemic events 

Hypoglycaemic events were classified using three severity levels. Level 1 hypoglycaemia was defined as blood 

glucose <70 mg/dL (3·9 mmol/L) and ≥54 mg/dL (3·0 mmol/L); level 2 as blood glucose <54 mg/dL (3·0 

mmol/L); and level 3 (severe hypoglycaemia) as an event characterised by altered mental and/or physical status 

requiring assistance from another person for treatment, irrespective of whether a glucose measurement was 

available. Consecutive blood glucose values <70 mg/dL occurring within a 1-hour period were counted as a 

single hypoglycaemic event, and nocturnal hypoglycaemia was defined as any hypoglycaemic event (including 

severe hypoglycaemia) occurring at night, presumably during sleep. 

 

Criteria for initiation of antihyperglycemic rescue therapy  

Participants who remained fully compliant with their assigned therapy but did not reach glycaemic targets were 

eligible for rescue therapy if, in the absence of an acute condition raising blood glucose, they had an average 

fasting blood glucose >270 mg/dL (>15·0 mmol/L) over at least 2 weeks (≥4 values per week) during the first 

8 weeks post-randomisation, >240 mg/dL (>13·3 mmol/L) over at least 2 weeks from week 8 to week 16, >200 

mg/dL (>11·1 mmol/L) over at least 2 weeks after week 16, or an HbA1c ≥8·5% (69 mmol/mol) after week 

24 with <0·3% improvement in HbA1c over the preceding 3 months. For participants assigned insulin glargine, 

the insulin dose was first increased per the protocol-specified titration schedule before any other rescue 

medication was considered. For participants meeting rescue criteria on either treatment, the investigator 

selected a glucose-lowering intervention that was not a prohibited medication—GLP-1 receptor agonists or 

other incretin-based therapies (e.g., tirzepatide), dipeptidyl peptidase-4 inhibitors, and pramlintide were 

prohibited as rescue interventions throughout the study, including the safety follow-up period—following 

national standards of care or the 2022 American Diabetes Association/European Association for the Study of 

Diabetes consensus guidance1. Participants who received rescue medication continued their assigned study 

intervention for the remainder of the trial. 
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Statistical analysis methods 

Randomisation 

Participants were randomly assigned in a 1:1 ratio to orforglipron 36 mg once daily or insulin glargine once 

daily. The randomisation was stratified by country, HbA1c (≤8·5% or >8·5% [≤69 or >69 mmol/mol]) at visit 

1, and SGLT2 inhibitor use at randomisation (yes or no). A single strata variable was created for stratification 

factors (baseline HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)] and SGLT-2 inhibitor use at randomisation 

[Yes or No]) and used in the analysis models. 

Estimand definitions 

There were four prespecified estimands, reflecting the trial's cardiovascular primary endpoints alongside its 

glycaemic and weight reduction secondary endpoints. Each addresses intercurrent events (ICEs) using either 

the treatment-policy strategy or the hypothetical strategy.  

The treatment regimen estimand was primary for the HbA1c and bodyweight endpoints, with the efficacy 

estimand considered supportive.  

• Estimand for MACE-4 (primary endpoint). Assessed the treatment effect of orforglipron versus 

insulin glargine on time to first occurrence of any CEC-confirmed MACE-4 (non-fatal myocardial infarction, 

non-fatal stroke, hospitalisation for unstable angina, or cardiovascular death), using all data from randomisation 

to the end of the study in the safety population, irrespective of study-intervention adherence or initiation of 

additional antihyperglycaemic medication. No ICEs were defined, because adherence and additional 

antihyperglycaemic medication use were treated as part of the randomly assigned treatment condition 

(treatment-policy strategy). The population-level summary was the hazard ratio between orforglipron and 

insulin glargine. 

• Estimand for MACE-3 (key secondary). Assessed time to first occurrence of any CEC-confirmed 

MACE-3 (non-fatal myocardial infarction, non-fatal stroke, or cardiovascular death) using the same treatment-

policy approach as the estimand for MACE-4 — all data to end of study in the randomised population, with no 

ICEs defined and the hazard ratio as the summary measure. 

• Treatment regimen estimand (HbA1c and bodyweight, key secondary). Assessed the treatment 

difference in change from baseline in HbA1c and in change (and percentage change) in bodyweight at week 

52, irrespective of premature discontinuation of study intervention or initiation of additional 

antihyperglycaemic medication (ie, in the intention-to-treat population). This used the treatment-policy 

strategy: no ICEs were defined, as adherence and rescue-medication use were considered part of the treatment 

condition. 
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• Efficacy estimand (HbA1c and bodyweight). Assessed the same endpoints under the assumption that 

participants remained on their randomly assigned treatment for 52 weeks without initiating additional anti-

hyperglycaemic medication. This used the hypothetical strategy: permanent discontinuation of study 

intervention and initiation of additional anti-hyperglycaemic medication (used for more than 14 days) were 

handled as ICEs, with the estimated outcome being the response had those events not occurred. Dose 

interruptions and modifications were not treated as ICEs, as they were part of the treatment condition. 

Data monitoring 

ACHIEVE-4 was overseen by an independent, external data monitoring committee (DMC) responsible for 

reviewing unblinded safety data throughout the study. Deaths, major adverse cardiovascular events, and 

potential pancreatitis cases were reviewed by a separate independent external clinical endpoint committee 

(CEC).   

Multiplicity adjustment 

Multiplicity adjusted analyses will be performed on the primary and key secondary objectives to control the 

overall Type I error rate at a 2-sided significance level of 0.05. The graphical approaches for multiple testing 

in group sequential trials described in Maurer and BretZ (2013) will be used. This approach strongly controls 

the overall Type I error rate across all hypotheses in a group sequential trial and incorporates alpha spending. 

The graphical testing scheme is displayed below, where each node represents a hypothesis. The primary 

endpoint MACE-4 non-inferiority is allocated with full alpha initially. Each directed edge is assigned with a 

transition weight between 0 and 1, representing the fraction of the preserved alpha that is transferred from the 

hypothesis at the tail node to the hypothesis at the head node, provided the hypothesis at the tail node is 

successfully rejected. 

Type I error control strategy for primary and key secondary objectives. 

 

Both the treatment regimen estimand and efficacy estimand will be used to assess the primary and key 

secondary efficacy objectives, respectively. The treatment regimen estimand will be the primary estimand, 

with the efficacy estimand considered supportive. As they are intended for different purposes, no multiplicity 

adjustments will be made for conducting separate analyses on the same objectives relative to the treatment 

regimen and efficacy estimands. In addition, no multiplicity adjustments will be made for evaluating additional 

secondary and exploratory objectives, or for safety assessments. 
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Primary Multiple Imputation Strategy for Efficacy Endpoints  

If there are occurrences of missing data despite the best precautions, missing data will be imputed in a manner 

consistent with what the values would likely have been, had they been collected. In principle, missing data due 

to permanent discontinuation of the study intervention possibly related to study intervention were imputed by 

treatment group using retrieved dropouts (MI-RD), namely using multiple imputation based on data retrieved 

from participants who permanently discontinued the study intervention but continued in the study with non-

missing measurements from the same treatment group. Missing data clearly due to administrative reasons not 

related to study intervention were imputed under the missing at random assumption. The overall imputation 

procedure for creating a single imputed dataset is provided in the table below. For Scenarios 4 and 5A, if there 

are not enough retrieved dropouts to provide a reliable imputation model (that is, the model implemented does 

not converge), an alternative multiple imputation method (return to baseline approach) will be used. 

IMPUTATION PROCEDURE  

Scenario  
(treatment/study discontinuation; 
missingness at endpoint) Methods to Handle Missing Values at Endpoint 

1. No study intervention discontinuation; 

no missing value 

N/A  

2. No study intervention discontinuation; 

with missing value 

Use observed data, including baseline and all post-baseline visits, 

across all time points from Scenario 1 and 2 to impute under the 

MAR assumption by treatment group. There should be very few 

such cases in a clinical trial in a clinical trial. No additional 

covariates will be included in the imputation model.  

3. Study intervention discontinuation; no 

missing value 

N/A  

4. Study intervention discontinuation 

with study discontinuation at a 

subsequent visit or completion of 

treatment period; with missing value 

Missing values at the endpoint visit will be imputed by treatment 

through MCMC (predictive mean matching method), using baseline 

and endpoint visit data from Scenario 3 (MI-RD) and impute 

missing values by treatment group. No additional covariates will be 

included in the imputation model. 

5. Study discontinuation resulting in 

study intervention discontinuation; with 

missing value 

5A: If the study discontinuation is possibly related to study 

intervention, missing values at the endpoint visit will be 

imputed in the same way as Scenario 4. 

5B: If the study discontinuation is clearly due to administrative 

reasons not related to study intervention, missing values at the 

endpoint visit will be imputed in the same way as Scenario 2. 

Abbreviations: MAR = missing at random; MCMC = Markov chain Monte Carlo; MI-RD = multiple imputation using 

retrieved dropouts; N/A = not applicable. 

For efficacy analyses guided by efficacy estimand, the hypothetical strategy will be used to handle ICEs. For 

MMRM analysis, only data collected before the occurrence of any ICEs will be used in the MMRM analysis. 

Through the MMRM analysis, the potential efficacy measures (after the ICEs) will be implicitly imputed, as if 

participants did not have ICEs. For ANCOVA analysis, missing values at the last visit will be imputed through 

multiple imputation using all nonmissing data (excluding data collected after ICEs) from the same treatment 

group under the missing at random (MAR) assumption. The same method will also be used to impute the 

missing value in the underlying continuous variables of binary outcomes. 
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Orforglipron Formulation Notes: Capsules and Tablets 

The formulation of orforgipron used in the clinical trial was investigational capsules at doses of 1 mg, 3 mg, 6 

mg, 12 mg, 24 mg, and 36 mg.  In regions where orforglipron is approved for clinical use, the available 

formulation is a tablet using exposure-equivalent doses of orforglipron, summarized in the table below: 

 

At matching doses, tablets and capsules deliver comparable systemic exposure, despite the different milligram 

amounts.  Due to differences in pharmacokinetic properties, lower tablet doses are required to achieve 

bioequivalent exposures as capsule dose increases (Pratt et al., 2023; Ma et al., 2026).    All information in 

current approved product information for orforglipron is presented as tablet doses rather than the 

investigational capsule doses used in clinical studies (FOUNDAYO Prescribing Information, United States 

Package Insert).  Where specific orforglipron doses are mentioned in the paper, the equivalent tablet dose is 

also provided for reference. 
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Clinical Endpoint Committee Adjudication Criteria  

 

Endpoint Definitions 

Members of the CEC adjudicated each potential event, based on pre-specified definitions, and rendered an 

assessment as to whether the case represents a confirmed event (meeting an event definition with all necessary 

documentation), a non-event (does not meet the event definition and likely represents an alternative or nonevent 

diagnosis), or lacks sufficient documentation for confirmation of an event. The potential events adjudicated are 

defined below. 

  

 

Death 

All events with an outcome of death will be adjudicated to determine whether the death was related to a CV 

cause, a non-CV cause, or undetermined cause. Death is classified into 1 of 3 categories: 1) cardiovascular 

death; 2) non-cardiovascular death; and 3) undetermined cause of death. 

 

Cardiovascular Death 

Cardiovascular death includes death resulting from an acute myocardial infarction (MI), sudden cardiac death, 

death due to heart failure (CHF), death due to stroke, and death due to CV procedures, death due to CV 

hemorrhage, and death due to other CV causes. 

 

1. Death due to Acute Myocardial Infarction refers to a death by any cardiovascular mechanism (e.g., 

arrhythmia, sudden death, heart failure, stroke, pulmonary embolus, peripheral arterial disease) less 

than/equal to 30 days after a MI related to the immediate consequences of the MI, such as progressive heart 

failure or recalcitrant arrhythmia. There may be assessable (attributable) mechanisms of CV death during 

this time period, but for simplicity, if the CV death occurs within 30 days of an acute MI, it will be 

considered a death due to MI. 

 

Acute MI should be verified to the extent possible by the diagnostic criteria outlined for acute MI (see 

Definition of MI) or by autopsy findings showing recent MI or recent coronary thrombosis. 

 

Death resulting from a procedure to treat a MI (percutaneous coronary intervention (PCI), coronary artery 

bypass graft surgery (CABG), or to treat a complication resulting from MI, should also be considered death 

due to acute MI. 

 

Death resulting from an elective coronary procedure to treat myocardial ischemia (i.e., chronic stable angina) 

or death due to a MI that occurs as a direct consequence of a CV investigation/procedure/operation should be 

considered as a death due to a CV procedure. 

 

 

2. Sudden Cardiac Death refers to a death that occurs unexpectedly, and not within 30 days of an acute MI, 

and includes the following deaths: 

 

a) Death witnessed and occurring without new or worsening symptoms 

 

b) Death witnessed within 60 minutes of the onset of new or worsening cardiac symptoms, unless the 

symptoms suggest acute MI 

 

c) Death witnessed and attributed to an identified arrhythmia (e.g., captured on an electrocardiographic 

(ECG) recording, witnessed on a monitor, or unwitnessed but found on implantable cardioverter-defibrillator 

review) 
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d) Death after unsuccessful resuscitation from cardiac arrest (e.g., ICD unresponsive sudden cardiac 

death, pulseless electrical activity arrest) 

  

e) Death after successful resuscitation from cardiac arrest and without identification of a specific cardiac 

or non-cardiac etiology 

 

f) Unwitnessed death in a subject seen alive and clinically stable less than/equal to 24 hours prior to being 

found dead without any evidence supporting a specific non-cardiovascular cause of death (information 

regarding the patient’s clinical status preceding death should be provided, if available) 

 

General Considerations 

Unless additional information suggests an alternate specific cause of death (e.g., Death due to Other 

Cardiovascular Causes), if a patient is seen alive less than/equal to 24 hours of being found dead, sudden 

cardiac death (criterion 2f) should be recorded. For patients who were not observed alive within 24 hours of 

death, undetermined cause of death should be recorded (e.g., a subject found dead in bed, but who had not been 

seen by family for greater than 24 hours). 

 

3. Death due to Heart Failure (HF) refers to a death in association with clinically worsening symptoms 

and/or signs of heart failure regardless of HF etiology (see Definition for Heart Failure). Deaths due to heart 

failure can have various etiologies, including single or recurrent myocardial infarctions, ischemic or non-

ischemic cardiomyopathy, hypertension, or valvular disease. 

 

4. Death due to Stroke refers to death after a stroke that is either a direct consequence of the stroke or a 

complication of the stroke. Acute stroke should be verified to the extent possible by the diagnostic criteria 

outlined for stroke (see Definition for Stroke). 

 

5. Death due to Cardiovascular Procedures refers to death caused by the immediate complications of a 

cardiovascular procedure. 

 

6. Death due to Cardiovascular Hemorrhage refers to death related to hemorrhage such as a non-stroke 

intracranial hemorrhage (e.g., subdural hematoma), non-procedural or non-traumatic vascular rupture (e.g., 

aortic aneurysm), or hemorrhage causing cardiac tamponade. 

 

7. Death due to Other Cardiovascular Causes refers to a CV death not included in the above categories 

(e.g., pulmonary embolism or peripheral arterial disease). 

 

Non-Cardiovascular Death 

Non-cardiovascular death is defined as any death that is not thought to be due to a cardiovascular cause as 

listed above. 

• Pulmonary: attributable to disease of the lungs (excludes malignancy) 

• Renal: attributable to renal failure 

• Gastrointestinal: attributable to disease of the esophagus, stomach, or intestines (excludes malignancy) 

• Hepatobiliary: attributable to disease of the liver, gallbladder, or biliary ducts (excludes malignancy) 

• Pancreatic: attributable to disease of the pancreas (excludes malignancy) 

• Infection (includes sepsis): attributable to an infectious disease 

  

• Inflammatory/immune: attributable to an inflammatory or immune-mediated disease or process. Note: 

Includes SIRS, immunological and autoimmune diseases and disorders. Includes anaphylaxis from 

environmental (e.g. food) allergies. 

• Hemorrhage: attributable to bleeding that is not considered cardiovascular hemorrhage or stroke 

according to this classification schema 
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• Non-CV procedure or surgery: caused by the immediate complication(s) of a non-cardiovascular 

procedure or surgery 

• Trauma: attributable to trauma. Includes homicide 

• Suicide: attributable to suicide 

• Non-Prescription Drug Reaction or overdose: attributable to a nonprescription drug reaction or 

overdose or overdose of a prescription drug not prescribed for the subject (i.e., opiates). 

• Prescription drug reaction or overdose: attributable to a prescription drug reaction or overdose. Note: 

Includes anaphylaxis 

• Neurological (non-cardiovascular): attributable to disease of the nervous system (excludes 

malignancy). Note: Excludes cardiovascular death from ischemic stroke, hemorrhagic stroke, or undetermined 

cause of stroke or cardiovascular hemorrhage of central nervous system 

• Malignancy: attributable to leukemia, lymphoma, or other malignancy 

• COVID-19 Infection 

• Other non-CV, specify organ system  : attributable to a cause other than those listed in this 

classification 

 

Note: If an additional cause of death needs to be included (due to a specific anticipated safety concern the 

request will need to be submitted to the Lilly data standards team. 

 

Undetermined Cause of Death 

This refers to a death not attributable to one of the above categories of CV death or to a non-CV cause. Inability 

to classify the cause of death may be due to lack of information (e.g., the only available information is “patient 

died”) or when there is insufficient supporting information or detail to assign the cause of death. In general, 

most deaths should be classifiable as CV or non-CV, and the use of this category of death, therefore, should be 

discouraged and should apply to few patients in well-run clinical trials. 

  

Cardiac Ischemic Event (Myocardial Infarction & Hospitalization for Unstable Angina) 

 

Myocardial infarction 

The term acute myocardial infarction (MI) should be used when there is evidence of myocardial necrosis in a 

clinical setting consistent with myocardial ischemia. 

In general, the diagnosis of MI requires the combination of: 

• Evidence of myocardial necrosis (either changes in cardiac biomarkers or post mortem pathological 

findings); and 

• Supporting information derived from the clinical presentation, electrocardiographic changes, or the 

results of myocardial or coronary artery imaging 

 

The totality of the clinical, electrocardiographic, and cardiac biomarker information should be considered to 

determine whether or not a MI has occurred. Specifically, timing and trends in cardiac biomarkers and 

electrocardiographic information require careful analysis. The adjudication of MI should also take into account 

the clinical setting in which the event occurs. MI may be adjudicated for an event that has characteristics of a 

MI but which does not meet the strict definition because biomarker or electrocardiographic results are not 

available. 

 

1. Criteria for Myocardial Infarction 

a. Clinical Presentation 

The clinical presentation should be consistent with diagnosis of myocardial ischemia and infarction. 

Other findings that might support the diagnosis of MI should be taken into account because a number of 

conditions exist which are also associated with elevations in cardiac biomarkers (e.g., trauma, surgery, pacing, 

ablation, congestive heart failure, hypertrophic cardiomyopathy, pulmonary embolism, severe pulmonary 

hypertension, stroke or subarachnoid hemorrhage, infiltrative and inflammatory disorders of cardiac muscle, 
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drug toxicity, burns, critical illness, extreme exertion, and chronic kidney disease). Supporting information can 

also be considered from myocardial imaging and coronary imaging. The totality of the data may help 

differentiate acute MI from the background disease process. 

 

b. Biomarker Elevations 

For cardiac biomarkers, laboratories should report an upper reference limit (URL). If the 99th percentile of the 

upper reference limit (URL) from the respective laboratory performing the assay is not available, then the URL 

for myocardial necrosis from the laboratory should be used. If the 99th percentile of the URL or the URL for 

myocardial necrosis is not available, the MI decision limit for the particular laboratory should be used as the 

URL. Laboratories can also report both the 99th percentile of the upper reference limit and the MI decision 

limit. Reference limits from the laboratory performing the assay are preferred over the manufacturer’s listed 

reference limits in an assay’s instructions for use. 

 

Cardiac troponins are the preferred biomarker to diagnose MI. If cTn values are not available, then CK-MB 

mass should be used. 

  

For types 4a and 5 MI events, different biomarker elevations for cTn and CK-MB are required. The specific 

criteria will be referenced to the URL. 

 

In many studies, particularly those in which patients present acutely to hospitals which are not participating 

sites, it is not practical to stipulate the use of a single biomarker or assay, and the locally available results will 

need to be used as the basis for adjudication unless the assay type can be determined. However, if possible, 

using the same cardiac biomarker assay and preferably, a core laboratory, for all measurements reduces inter-

assay variability. 

 

Since the prognostic significance of different types of myocardial infarctions (e.g., peri-procedural MI versus 

spontaneous MI) may be different, MI subtypes should be reported separately, in addition to total number of 

MI events. 

Reporting the ratio of peak biomarker value observed/URL should be considered to provide a rough estimate 

of MI size. 

 

c. Electrocardiogram (ECG) changes 

Electrocardiogram changes can be used to support or confirm a MI. 

Supporting evidence may be ischemic changes and confirmatory information may be new Q waves. 

 

• ECG manifestations of acute myocardial ischemia (in absence of left ventricular hypertrophy (LVH) 

and left bundle branch block (LBBB)): 

o ST elevation: 

• New ST elevation at the J point in two contiguous leads with the cut-points: ≥ 0.1 mV in all leads other 

than leads V2-V3 where the following cut-points apply: ≥ 0.2 mV in men ≥ 40 years (≥ 0.25 mV in men < 40 

years) or ≥ 0.15 mV in women. 

o ST depression and T-wave changes: 

• New horizontal or down-sloping ST depression > 0.05 mV in two contiguous leads and/or new T 

inversion > 0.1 mV in two contiguous leads with prominent R wave or R/S ratio > 1. 

The above ECG criteria illustrate patterns consistent with myocardial ischemia. In patients with abnormal 

biomarkers, it is recognized that lesser ECG abnormalities may represent an ischemic response and may be 

accepted under the category of abnormal ECG findings. 

 

• Criteria for pathological Q-wave 

 

• Any Q-wave in leads V2-V3 > 0.02 seconds or QS complex in leads V2 and V3 
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• Q-wave > 0.03 seconds and > 0.01 mV deep or QS complex in leads I, II, aVL, aVF, or V4-V6 in any 

two leads 

  

of a contiguous lead grouping (I, aVL; V1-V6; II, III, and aVF)a 

aThe same criteria are used for supplemental leads V7-V9, and for the Cabrera frontal plane lead grouping. 

 

• ECG changes associated with prior myocardial infarction 

o Pathological Q-waves, as defined above 

• R-wave >0.04 seconds in V1-V2 and R/S > 1 with a concordant positive T-wave in the absence of a 

conduction defect 

• Criteria for prior myocardial infarction 

Any one of the following criteria meets the diagnosis for prior MI: 

o Pathological Q waves with or without symptoms in the absence of non-ischemic causes 

o Imaging evidence of a region of loss of viable myocardium that is thinned and fails to contract, in the 

absence of non-ischemic cause 

o Pathological findings of a prior myocardial infarction 

MI Subtypes 

For each MI identified by the CEC, a Type of MI will be assigned using the following guidelines: 

 

• Type 1 Spontaneous MI 

MI caused by atherothrombotic coronary artery disease (CAD) and usually precipitated by atherosclerotic 

plaque disruption (rupture or erosion). The classification requires: 

 

Detection of a rise and/or fall of cTN values with at least 1 of the following: 

1). Symptoms of acute myocardial ischemia; 

2) New ischemic ECG changes; 

3) Development of pathological Q waves; 

4) Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a 

pattern consistent with an ischemic etiology; 

5) Identification of a coronary thrombus by angiography including intracoronary imaging or by autopsy. 

 

• Type 2 Myocardial Infarction secondary to an ischemic imbalance 

The pathophysiological mechanism leading to ischemic myocardial injury in the context of a mismatch 

between oxygen supply and demand. By definition, acute atherothrombotic plaque disruption is not a feature 

of type 2 MI. In patients with known or presumed CAD, an acute stressor such as an acute gastrointestinal 

bleed with a precipitous drop in hemoglobin, or a sustained tachyarrhythmia with clinical manifestations of 

myocardial ischemia, may result in myocardial injury and a type 2 MI. These effects are due to insufficient 

blood flow to the ischemic myocardium to meet the increased myocardial oxygen demand of the stressor, the 

presence of non-cardiac comorbidities, and the extent of underlying CAD and cardiac structural abnormalities. 

This classification requires: 

  

a) Detection of a rise and/or fall of cardiac biomarker values (preferably cTn) with at least 1 value > 99th 

percentile of the URL and evidence of an imbalance between myocardial oxygen supply and demand unrelated 

to coronary thrombus, requiring at least one of the following: 

1). Symptoms of acute myocardial ischemia; 

2) New ischemic ECG changes; 

3) Development of pathological Q waves; 

4) Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a 

pattern consistent with an ischemic etiology. 

 

• Type 3 Myocardial infarction resulting in death when biomarker values are unavailable 
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The detection of cardiac biomarkers in the blood is fundamental for establishing the diagnosis of MI. However, 

patient can manifest a typical presentation of myocardial ischemia/infarction, including presumed new 

ischemic ECG changes or ventricular fibrillation, and die before it is possible to obtain blood for cardiac 

biomarker determination; or the patient may succumb soon after the onset of symptoms before an elevation of 

biomarker values has occurred. Such patients are designated as having a Type 3 MI, when suspicion for an 

acute myocardial ischemic event is high, even when cardiac biomarker evidence of MI is lacking. The category 

allows the separation of fatal MI events from the much larger group of sudden death episodes that may be 

cardiac (non-ischemic) or non-cardiac in origin. When a Type 3 MI is diagnosed and a subsequent autopsy 

reveals recent evidence of an MI, with a fresh thrombus in the infarct-related artery, the type 3 MI should be 

reclassified to a Type I MI. 

 

Patients who suffer cardiac death, with symptoms suggestive of myocardial ischemia accompanied by 

presumed new ischemic ECG changes or ventricular fibrillation, but die before blood samples for biomarkers 

can be obtained, or before increases in cardiac biomarkers can be identified, or MI is detected by autopsy 

examination. 

 

• Type 4a Myocardial infarction related to percutaneous coronary intervention (PCI) 

< 48 h after the index procedure 

Coronary intervention-related MI is arbitrarily defined by an elevation of cTN values more than 5 x 99th 

percentile URL in patients with normal baseline values. In patients with elevated pre-procedure cTn in whom 

the cTn level are stable (less then/equal to 20% variation) or falling, the post procedure cTN must rise by 20%. 

However, the absolute post procedure value must still be at least five times the 99th percentile URL. In addition, 

one of the following elements is required: 

 

1) New ischemic ECG changes; 

2) Development of new pathological Q wavesa; 

3) Imaging demonstration of new loss of viable myocardium or new regional wall motion abnormality in 

a pattern consistent with an ischemic etiology. 

4) Angiographic findings consistent with a procedural flow-limiting complication such as coronary 

dissection, occlusion of a major epicardial artery or a side branch occlusion/thrombus, disruption of collateral 

flow, or distal embolizationb. 

 

a. Isolated development of new pathological Q waves meets the Type 4a MI criteria if cTn values are 

elevated and rising but more than five times the 99th percentile URL. 

  

b. Post-mortem demonstration of a procedure related thrombus in the culprit artery, or a macroscopically 

large, circumscribed area of necrosis with or without intra-myocardial hemorrhage meets the Type 4a 

MI criteria. 

 

• Type 4b Myocardial Infarction related to coronary stent thrombosis 

A subcategory of PCI related MI is stent/scaffold thrombosis, Type 4b MI, as documented by angiography or 

autopsy using the same criteria utilized for Type 1 MI. It is important to indicate the time of the occurrence of 

the stent/scaffold thrombosis in relation to the timing of the PCI procedure. The following temporal categories 

are suggested: acute, 0-24 hours; subacute, >24h to 30 days; late, > 30 days to 1 year; and very late > 1 year 

after stent/scaffold implantation. 

• Type 4c Stent Restenosis 

Occasionally MI occurs and –at angiography, in-stent restenosis or restenosis following balloon angioplasty in 

the infarct territory- is the only angiographic explanation since no other culprit lesion or thrombus can be 

identified. The PCI-related MI type is designated as Type 4c MI, defined as focal or diffuse restenosis, or a 

complex lesion associated with a rise and/or fall of cTn values above the 99th percentile URL applying, the 

same criteria utilized for Type 1 MI. 
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Type 5 Myocardial Infarction related to coronary artery bypass grafting (CABG) CABG-related MI is 

arbitrarily defined as an elevation of cTn values >10 x 99th percentile URL in patients with normal baseline 

cTn values. In patients with elevated pre-procedure cTn in whom cTn levels are stabilizing (less than equal to 

20 percent variation) or falling, the post-procedure cTn must rise by greater than20%. However, the absolute 

post-procedural value still must be >10 times the 99th percentile URL. In addition, one of the following 

elements is required: 

1. Development of new pathological Q wavesa; 

2. Angiographic documented new graft occlusion or new native coronary artery occlusion; 

3. Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a 

pattern consistent with an ischemic etiology. 

 

aIsolated development of new pathological Q waves meets the Type 5 MI criteria if cTn values are elevated 

and rising but <10 times the 99th percentile URL. 

 

Silent/Unrecognized MI 

Any one of the following criteria meets the diagnosis for prior or silent/unrecognized MI: 

• Abnormal Q waves with or without symptoms in the absence of non-ischemic causes 

• Imaging evidence of loss of viable myocardium in a pattern consistent with ischemic etiology 

• Patho-anatomical findings of a prior MI. 

 

Hospitalization for Unstable Angina 

Unstable angina requiring hospitalization is defined as: 

 

1. Ischemic discomfort (angina, or symptoms thought to be equivalent) >10 min in duration occurring 

either a) at rest, or b) in an accelerating pattern with frequent episodes associated with progressively decreasing 

exercise capacity. 

 

AND 

 

2. Prompting an unscheduled hospitalization within 24 hours of the most recent symptoms. 

Hospitalization is defined as an admission to an inpatient unit or a visit to an emergency department that results 

in at least a 24 hour stay (or a change in calendar date if the hospital admission or discharge times are not 

available). 

 

AND 

 

3. At least one of the following: 

 

a. New or worsening ST or T wave changes on resting ECG (in the absence of confounders such as LBBB 

or LVH) 

 

• Transient ST elevation (duration < 20 minutes) 

New ST elevation at the J point in two contiguous leads with the cut-points: >0.1mV in all leads other than 

leads V2-V3) where the following cut-points apply: ≥ 0.2 mV in men ≥ 40 years (≥ 0.25 mV in men < 40 years) 

or ≥ 0.15 mV in women. 

 

• ST depression and T-wave changes 

 

New horizontal or down-sloping ST depression ≥ 0.05 mV in 2 contiguous leads; and/or new T inversion ≥ 0.3 

mV in 2 contiguous leads with prominent R wave or R/S ration >1. 
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b. Definite evidence of inducible myocardial ischemia as demonstrated by 

• an early positive exercise stress test result, defined as ST elevation or 

>2mm ST depression before 5 METS OR 

• stress echocardiography (reversible wall motion abnormality) OR 

• myocardial scintigraphy (reversible perfusion defect) OR 

  

• MRI (myocardial perfusion deficit under pharmacologic stress) 

 

and believed to be responsible for the myocardial ischemic symptoms/signs. 

 

c. Angiographic evidence of new or worse ≥ 70% lesion (≥ 50% for left main lesion) and/or thrombus in 

an epicardial coronary artery that is believed to be responsible for the myocardial ischemic symptoms/signs. 

d. Need for coronary revascularization procedure (PCI or CABG) for the presumed culprit lesion(s), as 

defined in 3c. This criterion would be fulfilled if revascularization was undertaken during the unscheduled 

hospitalization, or subsequent to transfer to another institution without interceding home discharge 

 

AND 

 

4. Negative cardiac biomarkers and no evidence of acute MI. 

 

 

General Considerations: 

1. Escalation of pharmacotherapy for ischemia, such as intravenous nitrates or increasing doses of beta 

blockers, should be while considered supportive but not diagnostic of UA. However, a typical presentation and 

admission to the hospital with escalation of pharmacotherapy, without any of the additional findings listed 

under category 3, would be insufficient to support classification as hospitalization for unstable angina. 

 

2. If subjects are admitted with suspected UA, and subsequent testing reveals a non-cardiac or non-

ischemic etiology, this event should not be recorded as hospitalization for unstable angina. Potential ischemic 

events meeting the criteria for MI should not be adjudicated as unstable angina. 

 

3. Planned hospitalization or re-hospitalization for performance of an elective revascularization in 

patients who do not fulfill the criteria for UA should not be considered a hospitalization for UA. 

• Hospitalization of a patient with stable exertional angina for coronary angiography and PCI that is 

prompted by a positive outpatient stress test should not be considered hospitalization for unstable angina 

• Rehospitalization of a patient meeting the criteria for unstable angina who was stabilized, discharged, 

and subsequently readmitted for revascularization, does not constitute a second hospitalization for unstable 

angina. 

 

4. A patient who undergoes an elective catheterization where incidental CAD is found and who 

subsequently undergoes coronary revascularization will not be considered as meeting the hospitalization for 

unstable angina endpoint. 

  

Hospitalization for Heart Failure (not including urgent outpatient visits) 

 

A Heart Failure Hospitalization is defined as an event that meets ALL of the following criteria: 

 

1) The patient is admitted to the hospital with a primary diagnosis of HF 

2) The patient’s length-of-stay in hospital extends for at least 24 hours (or a change in calendar date if the 

hospital admission and discharge times are unavailable) 
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3) The patient exhibits documented new or worsening symptoms due to HF on presentation, including at 

least ONE of the following: 

 

Adults age 18 years and older 

 

a. Dyspnea (dyspnea with exertion, dyspnea at rest, orthopnea, paroxysmal nocturnal dyspnea) 

b. Decreased exercise tolerance 

c. Fatigue 

d. Other symptoms of worsened end-organ perfusion or volume overload (must be specified and 

described by the protocol) 

 

 

4) The patient has objective evidence of new or worsening HF, consisting of at least TWO physical 

examination findings OR one physical examination finding and at least ONE laboratory criterion), including: 

 

a. Physical examination findings considered to be due to heart failure, including new or worsened: 

5) Adults age 18 years and older 

i. Peripheral edema 

ii. Increasing abdominal distention or ascites (in the absence of primary hepatic disease) 

iii. Pulmonary rales/crackles/crepitations 

iv. Increased jugular venous pressure and/or hepatojugular reflux 

v. S3 gallop 

vi. Clinically significant or rapid weight gain thought to be related to fluid retention 

 

a. Laboratory evidence of new or worsening HF, if obtained within 24 hours of presentation, including: 

 

i. Increased B-type natriuretic peptide (BNP) / N-terminal pro-BNP (NT-proBNP) concentrations 

consistent with decompensation of heart failure (such as BNP > 500 pg/mL or NT-proBNP > 2,000 pg/mL). 

In patients 

  

with chronically elevated natriuretic peptides, a significant increase should be noted above baseline. 

 

Adults age 18 years and older: 

BNP > 500 pg/mL or NT-proBNP > 2,000 pg/mL. 

ii. Radiological evidence of pulmonary congestion 

 

iii. Non-invasive diagnostic evidence of clinically significant elevated left- or right-sided ventricular 

filling pressure or low cardiac output. For example, echocardiographic criteria could include: septal or lateral 

E/e’ > 15 or 

> 12, respectively; D-dominant pulmonary venous inflow pattern; plethoric inferior vena cava with minimal 

collapse on inspiration; or decreased left ventricular outflow tract (LVOT) minute stroke distance (time 

velocity integral [TVI]) 

 

OR 

 

iv. Invasive diagnostic evidence with right heart catheterization showing a pulmonary capillary wedge 

pressure (pulmonary artery occlusion pressure) ≥ 18 mmHg, central venous pressure ≥ 12 mmHg, or a cardiac 

index < 2.2 L/min/m2 

Note: All results from diagnostic tests should be reported, if available, even if they do not meet the above 

criteria, because they provide important information for the adjudication of these events. 
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6) The patient receives at least ONE of the following treatments specifically for HF: 

 

a. Significant augmentation in oral diuretic therapy (e.g., doubling of loop diuretic dose, initiation of 

maintenance loop diuretic therapy, initiation of combination diuretic therapy) 

b. Initiation of intravenous diuretic (even a single dose) or vasoactive agent (e.g., inotrope, vasopressor, 

vasodilator) 

c. Mechanical or surgical intervention, including: 

i. Mechanical circulatory support (e.g., intra-aortic balloon pump, ventricular assist device, 

extracorporeal membrane oxygenation, total artificial heart) 

ii. Mechanical fluid removal (e.g., ultrafiltration, hemofiltration, dialysis) 

 

General Considerations (HF Hospitalization) 

 

Combination diuretic therapy could include 1) a thiazide-type diuretic (e.g., hydrochlorothiazide, metolazone, 

chlorothiazide) plus a loop diuretic; or 2) mineralocorticoid receptor antagonist (MRA) (e.g., spironolactone 

or eplerenone) plus a loop diuretic. 

 

Changes in physical signs or laboratory tests, whenever available and documented, will be considered to be 

supportive. Some trials require in the case of limited or missing data, the committee should adjudicate events 

based on their clinical expertise and the totality of clinical evidence. 

  

Coronary Revascularization Procedure 

PCI is the placement of an angioplasty guidewire, balloon, or other device (e.g., stent, atherectomy, 

brachytherapy, or thrombectomy catheter) into a native coronary artery or CABG for the purpose of mechanical 

coronary revascularization. The assessment of coronary lesion severity by intravascular ultrasonography, 

coronary flow reserve, or fractional flow reserve is not considered a PCI procedure. 

 

1. Clinically Driven Target Lesion Revascularization: Revascularization is clinically driven if the target 

lesion diameter stenosis is >50% by quantitative coronary angiography (QCA) and the subject has clinical or 

functional ischemia which cannot be explained by another native coronary or bypass graft lesion. Clinical or 

functional ischemia includes any of the following: 

a. A history of angina pectoris, presumably related to the target vessel 

b. Objective signs of ischemia at rest (electrocardiographic changes) or during exercise test (or 

equivalent), presumably related to the target vessel 

c. Abnormal results of any invasive functional diagnostic test [e.g., coronary flow reserve (CFR) or 

fractional flow reserve (FFR)] 

Comment: Target lesion revascularization of a >70% diameter stenosis by QCA in the absence of the above 

signs or symptoms may be considered clinically driven. 

Comment: In the absence of QCA data or if a < 50% stenosis is present, TLR may be considered clinically 

driven by the Clinical Events Committee (CEC) if severe ischemic signs and symptoms attributed to the target 

lesion are present. 

2. Non-Clinically Driven Revascularization 

An elective procedure that does not meet the clinically driven criteria described above. 

3.  Non-Target Lesion and Non-Target Lesion Revascularization: A lesion for which revascularization is 

not attempted or one in which revascularization is performed using a non-study device, respectively. 

4.  Non-Target Vessel and Non-Target Vessel Revascularization: A vessel for which revascularization is 

not attempted or one in which revascularization is performed using a non-study device, respectively. 

5. PCI Status 

a. Elective Revascularization: An Elective Revascularization procedure can be performed on an 

outpatient basis or during a subsequent hospitalization without significant risk of myocardial infarction (MI) 

or death. For stable in-patients, the procedure is being performed during this hospitalization for convenience 
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and ease of scheduling and NOT because the patient's clinical situation demands the procedure prior to 

discharge 

 

b. Urgent: The procedure should be performed on an inpatient basis and prior to discharge because of 

significant concerns that there is risk of myocardial ischemia, MI, and/or death. Patients who are outpatients 

or in the emergency department at the time that the cardiac catheterization is requested would warrant hospital 

admission based on their clinical presentation. This includes emergent and salvage procedures 

  

c. Emergency: The procedure should be performed as soon as possible because of substantial concerns 

that ongoing myocardial ischemia and/or MI could lead to death. “As soon as possible” refers to a patient who 

is of sufficient acuity that one would cancel a scheduled case to perform this procedure immediately in the next 

available room during business hours, or one would activate the on-call team were this to occur during off-

hours. 

 

d. Salvage: The procedure is a last resort. The patient is in cardiogenic shock when the PCI begins (i.e., 

the time at which the first guide wire or intracoronary device is introduced into a coronary artery or bypass 

graft for the purpose of mechanical revascularization) OR within the last ten minutes prior to the start of the 

case or during the diagnostic portion of the case, the patient has also received chest compressions or has been 

on unanticipated circulatory support (e.g., intra-aortic balloon pump, extracorporeal mechanical oxygenation, 

or cardiopulmonary support. 

 

Staged Revascularization (after non-elective procedures only) 

Revascularization is considered to be a staged procedure if the need for revascularization of a non-culprit lesion 

vessel was identified at the time of intervention of the qualifying ACS event, and was subsequently performed 

as planned, without worsening of symptoms. A procedure whose timing was influenced by worsening 

symptoms will not be considered a staged revascularization. 

 

Non-Elective Revascularization 

Non-Elective procedures include urgent, emergency and salvage procedures as described below. 

 

 

6.  Percutaneous Coronary Intervention (PCI): Placement of an angioplasty guide wire, balloon, or other 

device (e.g., stent, atherectomy catheter, brachytherapy delivery device or thrombectomy catheter) into a native 

coronary artery or coronary artery bypass graft for the purpose of mechanical coronary revascularization. In 

the assessment of the severity of coronary lesions with the use of intravascular ultrasound, CFR, or FFR, 

insertion of a guide wire will NOT be considered PCI. 

7.  Procedural Success: Achievement of < 30 % residual diameter stenosis of the target lesion assessed 

by visual inspection or QCA and no in-hospital major adverse cardiac events (MACE, a composite of death, 

MI, or repeat coronary revascularization of the target lesion). Ideally, the assessment of the residual stenosis at 

the end of the procedure should be performed by an angiographic core laboratory. 

 

Comment: For some device interventions (e.g., balloon angioplasty), achievement of 

< 50% diameter stenosis by visual inspection or QCA is an acceptable definition for procedural success. 

 

8.  Target Lesion: Any lesion treated or attempted to be treated during the PCI with the study device. The 

target lesion includes the arterial segment treated with the study device (sent, in most cases) plus 5mm proximal 

and 5mm distal to the treatment site. 

 

9.  Target Lesion Failure (TLF): The composite of ischemia-driven revascularization of the target lesion, 

MI related to the target vessel, or cardiac death related to the target vessel. If it cannot be determined with 

certainty whether the MI or death was related to the target vessel, it is considered a TLF. 
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10.  Target Lesion Revascularization (TLR): Any repeat percutaneous intervention of the target lesion 

(including 5mm proximal and 5mm distal to the target lesion) or surgical bypass 

  

of the target vessel performed for restenosis or other complication involving the target lesion. In the assessment 

of TLR, angiograms should be assessed by an angiographic core laboratory (if designated) and made available 

to the CEC for review upon request. 

 

11.  Target Vessel: A major native coronary artery (e.g., left main coronary artery, left anterior descending 

coronary artery, left circumflex coronary artery, or right coronary artery) or bypass graft containing the target 

lesion. A native coronary artery target vessel includes the arterial segments upstream and downstream to the 

target lesion plus major side branches. 

 

12.  Target Vessel Failure (TVF): The composite of ischemia-driven revascularization of the target vessel, 

MI related to the target vessel, or cardiac death related to the target vessel. If it cannot be determined with 

certainty whether the MI or death was related to the target vessel, it is considered a TVF. 

 

13.  Target Vessel, Non-Target Lesion, and Target Vessel, Non-Target Lesion Revascularization: Any 

lesion or revascularization of a lesion in the target vessel other than the target lesion, respectively. 

 

14.  Target Vessel Revascularization (TVR): Any repeat percutaneous intervention or surgical bypass of 

any segment of the target vessel. IN the assessment of TVR, angiograms should be assessed by an angiographic 

core laboratory (if designated) and made available to the CEC for review upon request. 

 

Vascular Complications and additional angiographic definitions are available in the Hicks 2018 reference 

article. 

  

Cerebrovascular Event (Stroke/TIA) 

The distinction between a TIA and an Ischemic Stroke is the presence of infarction on imaging. Persistence of 

symptoms is an acceptable indicator of acute infarction. The duration of symptom persistence used to 

distinguish between transient ischemia and acute infarction is defined as greater than/equal to 24 hours. 

Subdural hematomas are intracranial hemorrhagic events and not strokes. 

 

Transient Ischemic Attack 

TIA is defined as a transient episode of focal neurological dysfunction caused by brain, spinal cord, or retinal 

ischemia, without acute infarction. Note: Persistence of symptoms is an acceptable indicator of acute infarction. 

AHA/ASA recommends duration > 24 hours as an operational definition of persisting symptoms of stroke, 

rather than TIA. 

 

Stroke 

Stroke is defined as an acute episode of focal or global neurological dysfunction caused by brain, spinal cord, 

or retinal vascular injury as a result of hemorrhage or infarction. 

• Ischemic stroke is defined as an acute episode of focal cerebral, spinal or retinal dysfunction caused 

by infarction or central nervous system tissue. Hemorrhage may be a consequence of ischemic stroke. In this 

situation, the stroke is an ischemic stroke with hemorrhagic transformation and not a hemorrhagic stroke. 

• Hemorrhagic Stroke is defined as an acute episode of focal or global cerebral or spinal dysfunction 

caused by intraparenchymal, intraventricular, or subarachnoid hemorrhage. Note: Subdural hematomas are 

intracranial hemorrhagic events and not strokes. 

• Undetermined Stroke is defined as an acute episode of focal or global neurological dysfunction caused 

by presumed brain, spinal cord, or retinal vascular injury as a result of hemorrhage or infarction but with 

insufficient information to allow categorization as ischemic or hemorrhagic. 
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Acute Pancreatitis 

Acute pancreatitis (AP) is an acute inflammatory process of the pancreas that may also involve peri-pancreatic 

tissues and/or remote organ systems (Banks and Freeman 2006). The diagnosis of AP requires 2 of the 

following 3 features: 

• Abdominal pain, characteristic of acute pancreatitis (generally located in the epigastrium and radiates 

to the back in approximately half the cases [Bands and Freeman 2006; Koizumi et al. 2006]; the pain is often 

associated with nausea and vomiting) 

• Serum amylase and/or lipase > 3 times the upper limit of normal 

• Characteristic findings of AP on computed tomography (CT) scan or magnetic resonance imaging 

(MRI). 

Adjudicators will make determinations of acute versus chronic pancreatitis (chronic as based on medical 

history and/or cross-sectional imaging), the severity (mild, moderate, severe, critical). 

 

Severity* 

• Mild acute pancreatitis: characterized by absence of both (peri) pancreatic necrosis and organ failure 

• Moderate acute pancreatitis: characterized by the presence of sterile (peri) pancreatic necrosis and/or 

transient organ failure 

• Severe acute pancreatitis: characterized by the presence of either infected (peri) pancreatic necrosis or 

persistent organ failure 

• Critical acute pancreatitis: characterized by presence of infected (peri) pancreatic necrosis 

and organ failure. 
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Supplemental figures  

Figures S1. Trial design  

 

The study continued until 1) at least 52 weeks (Visit 20) from the time of the last participant randomized had passed, 2) 

at least 500 participants assigned to the orforglipron arm reached at least 104 weeks of treatment, and 3) approximately 

122 participants experienced at least 1 CEC-confirmed MACE-4.  Participants reaching 104 weeks continued study visits 

every 12 weeks until study close-out. 

a The starting dose of insulin glargine was 10 IU/day, titrated to a fasting blood glucose <100 mg/dL (<5.6 mmol/L) 

through entire trial via treat-to-target algorithm.  

*In this trial, participants escalated to the investigational orforglipron capsule formulation dose of 36 mg or their MTD. 

In regions where orforglipron is approved for clinical use, the formulation available is a tablet using exposure-equivalent 

doses of orforglipron.  The table shows investigational capsule doses used in the trial and exposure-equivalent tablet doses.  

For matching doses (for example, 36 mg capsule and 17.2 mg tablet), the capsule and tablets were shown to deliver 

comparable systemic exposure to orforglipron with similar rate and extent of absorption 2.  

Abbreviations: CEC=clinical endpoint committee; OFG=orforglipron; MACE=major adverse cardiovascular event; 

MTD=maximum tolerated dose; QD=once daily; FTV=final treatment visit. 



 

36 
 

Figure S2. Proportion of participants on each orforglipron dose by study week 

 

 

 

Values represent the proportion of participants receiving each dose at each timepoint. Percentages are based on 

participants who remained on treatment with available data at each timepoint. Dose categories reflect actual treatment 

received. 

*For matching doses (for example, 36 mg capsule and 17.2 mg tablet), the capsule and tablets were shown to deliver 

comparable systemic exposure to orforglipron with similar rate and extent of absorption 2.  

Figure S3. Mean Daily Dose of Insulin Glargine Through Week 104 

 

Data are observed mean (SD). Data from safety participants.  

Abbreviations: SD=standard deviation; IU/day = insulin units per day; IU/kg/day = insulin units per kilogram per day; 

kg = kilogram. 
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Figure S4. Time to first occurrence of each MACE-4 component 

Cardiovascular Death 
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Hospitalisation for Unstable Angina 

 

Kaplan-Meier Plots for individual MACE-4 components.  

HR stratified hazard ratio from Cox proportional hazards analysis of time to events (weeks) and 95% CI by STRATA.  

Log-rank stratified p-value(2-sided) for comparison of treatment versus Glargine. Analyses were performed in the safety 

analysis set, with participants from sites closed due to GCP non-compliance issues excluded from this analysis. The x-

axis is truncated at 123 weeks where approximately 10% of the population was in the trial.  

Abbreviations: CI=confidence interval; CEC=clinical endpoint committee; GCP=good clinical practice; Glargine=insulin 

glargine; HR=hazard ratio; MACE=major adverse cardiovascular event; mg=milligram; MTD=maximum tolerated dose; 

OFG=orforglipron. 
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Figure S5.  Time to first occurrence of death due to any cause  

 

HR stratified hazard ratio from Cox proportional hazard model and 95% CI by STRATA.  

Log-rank stratified p-value (2-sided) for comparison of treatment versus Glargine. Strata is defined by joint levels of 

baseline HbA1c level [≤8.5%, >8.5%], and SGLT-2 use at randomization (yes or no). The x-axis is truncated at 123 

weeks where approximately 10% of the population was in the trial. Analysis was performed in the safely analysis set. 

Abbreviations: CI=confidence Interval; Glargine=insulin glargine; HbA1c=hemoglobin A1c; HR=hazard ratio; 

mg=milligram; MTD=maximum tolerated dose; OFG=orforglipron.
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Figure S6. Time to first occurrence of MACE-4: subgroup analysis   
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1.03 (0.67, 1.59)

0.43 (0.20, 0.95)

1.02 (0.68, 1.52)

0.74 (0.41, 1.35)

0.89 (0.58, 1.38)

Interaction p-value

0.611

0.326

0.289

0.163

0.729

Favours OFG MTD Favours Insulin Glargine

0.75 (0.49, 1.15)

0.82 (0.53, 1.26)

0.89 (0.48, 1.66)

0.89 (0.54, 1.49)

0.80 (0.49, 1.30)

1.02 (0.62, 1.70)

0.70 (0.42, 1.15)

1.14 (0.66, 1.97)

0.68 (0.43, 1.08)

0.18 (0.02, 1.53)

1.13 (0.28, 4.52)

USA

Outside of USA

Baseline HbA1c ≤8.5%

Baseline HbA1c >8.5%

SGLT-2i use at randomization: Yes

0.628

0.059

0.110

0.024

0.335

0.827

0.748

 

Notes: All events confirmed by the CEC. Point estimate and 95% CI of HR comparing OFG MTD and insulin glargine 

obtained from time-to-first-event analysis using Cox proportional hazards model; safety analysis set.  

a High- or very high-risk CKD based on Kidney Disease Improving Global Outcomes (KDIGO) guideline (2024): (1) 

eGFR ≥60 mL/min/1.73 m2 and UACR >300 mg/g, or (2) eGFR ≥45 to <60 mL/min/1.73 m2 and UACR >30 mg/g, or 

(3) eGFR <45 mL/min/1.73 m2 

 b eGFR was calculated by CKD-EPI cystatin-C equation (Inker et al. 2012).  

Abbreviations: BMI=body mass index; CEC=Clinical Endpoint Committee; CI=confidence interval; HR=hazard ratio; 

MACE-4=major adverse cardiovascular event-4 point; MTD=maximum tolerated dose; OFG=orforglipron; 
CKD=chronic kidney disease; CKD-EPI=Chronic Kidney Disease Epidemiology Collaboration; eGFR=estimated 

glomerular filtration rate; HbA1c=hemoglobin A1c; HR=hazard ratio; MACE-4=major adverse cardiovascular event-4 

point; MTD=maximum tolerated dose; NYHA=New York Heart Association; OFG=orforglipron; SGLT-2i=sodium-

glucose co-transporter-2 inhibitor; UACR=urine albumin-creatinine ratio.
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Figure S7. HbA1c and bodyweight through 104 weeks (efficacy estimand) 

 

 

Data are presented in MBE and error bars are SE. ***p<0.001. Endpoints were not controlled for Type I error and 

nominal p values are presented. The curves shown from baseline to Week 104 are based on observed mean with SE 

using efficacy estimand data points set (MMRM), including all data points obtained during the treatment period and up 

to the earliest date of discontinuation of study treatment or initiation of prohibited weight management treatments (or 

glycaemic rescue therapy or prohibited glycaemic therapy for glycaemic endpoints only).  

Abbreviations: MBE=model-based estimate; MMRM=mixed model repeated measures; OFG=orforglipron; 

SE=standard error.
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Figure S8. Change from baseline in bodyweight (Kg) to week 52 
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Data in line plot are observed mean (SE). In A, treatment regimen estimand (TRE) analysis was conducted using 

ANCOVA on randomised participants and TRE data points set, with missing data imputed. In B, Efficacy estimand (EE) 

analysis was conducted using MMRM on randomised participants and EE data points set. Family-wise Type I error was 

controlled for Week 52. P-values are for MBE change difference vs. insulin glargine. 

Abbreviations: CI=confidence interval; SE=standard error; MBE=model-based estimate; OFG=orforglipron; 

MTD=maximum tolerated dose; Kg=Kilogram.
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Figure S9. Proportion of participants achieving HbA1c and bodyweight reduction thresholds (efficacy 

estimand) 

A. 

 

B. 

 

Data are MBE and error bars are SE. ***p<0.001. Endpoints were not controlled for Type I error and nominal p values 

are presented. Top graph: Proportion of participants reaching HbA1c targets (<7.0%, ≤6.5%, and <5.7%) from logistic 

regression with multiple imputation analysis for the efficacy estimand. 

Bottom graph: Percentage of participants who achieved bodyweight reduction thresholds (≥5%, ≥10%, and ≥15%) for 

the efficacy estimand. 

Abbreviations: HbA1c=hemoglobin A1c; MBE=model-based estimate; MTD=maximum tolerated dose; 

OFG=orforglipron.
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Figure S10. Change over time in fasting serum glucose (efficacy estimand) 

 

 

Data are observed mean (SE); other data are MBE (SE) unless stated otherwise. EE analysis was conducted using 

MMRM on randomized participants and EE data points set. Family-wise Type I error was not controlled.  

Abbreviations: FSG=fasting serum glucose; MBE=model-based estimate; MTD=maximum tolerated dose; 

OFG=orforglipron; SD=standard deviation; SE=standard error.
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Figure S11. SMBG at baseline and week 52 (efficacy estimand) 

 

OFG MTD vs. insulin glargine: **p<0.01; ***p<0.001. p-values are for MBE change difference vs. insulin glargine. 

Endpoints were not controlled for Type I error and nominal p values are presented. Data are raw mean (SE). Efficacy 

estimand analysis was conducted using an ANCOVA model with multiple imputation under MAR.  

Abbreviations: ANCOVA = analysis of covariance; MAR=missing at random; MTD=maximum tolerated dose; N=total 

number of randomized participants; OFG=orforglipron; SD=standard deviation; SE=standard error; SMBG=self-

monitored blood glucose. 
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Figure S12. Change from baseline in eGFR and UACR at week 52 (efficacy estimand) 
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OFG MTD vs. insulin glargine: MMRM from efficacy estimand data points set.  eGFR is plotted as MBE (SE) for mean 

change from baseline; UACR is MBE (SE) for geometric mean percent change from log transformed data. eGFR was 

calculated by CKD-EPI cystatin-C equation (Inker et al. 2012). 

Abbreviations: CKD=EPI=Chronic Kidney Disease Epidemiology Collaboration; cysC=cystatin-C; eGFR=estimated 

glomerular filtration rate; MBE=model-based estimate; MMRM=mixed model for repeated measures; MTD=maximum 

tolerated dose; N=total number of randomized participants; OFG=orforglipron; SE=standard error; UACR=urine 

albumin-creatinine ratio.
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Figure S13. Change in blood pressure through 104 weeks  

 

Change from baseline in average blood pressure. Results are presented in MBE (SE). MMRM model for post-baseline 

measures: Variable = Country + Baseline*Time*Treatment + Strata*Time*Treatment. Strata is defined by joint levels of 

baseline HbA1c level [≤8.5%, >8.5%], and SGLT-2 use at randomisation (yes or no). ***p<0.001. Endpoints were not 

controlled for Type I error and nominal p values are presented. 

Abbreviations: MBE=model-based estimate; mmHg=millimeter of mercury; MMRM=mixed model repeated measures; 

MTD=maximum tolerated dose; OFG=orforglipron; SD=standard deviation; SE=standard error. 
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Figure S14. Pulse rate over time  

 

Data are MBE (SE) unless stated otherwise. Safety analysis was conducted using MMRM on safety participants and 

safety data points set. 

Abbreviations: MBE=model-based estimate; MMRM=mixed model for repeated measures; MTD=maximum tolerated 

dose; OFG=orforglipron; SD=standard deviation; SFU=safety follow-up visit. 
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Figure S15. Prevalence and severity of Nausea, Vomiting and Diarrhoea 

 

 

Data are percent of participants who reported a new event relative to participants at risk during a time interval; safety  

 
aVomiting includes the Preferred Terms of vomiting and vomiting projectile. bDiarrhoea includes the Preferred Terms of 

diarrhoea and frequent bowel movements. Note: Proportions are based on number of participants at risk.  

MTD=maximum tolerated dose; N=number of participants in analysis population; OFG=orforglipron. 
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Supplemental tables

Table S1. Concomitant medications at baseline  

Data are n (%). Data from all randomized participants with non-missing data.  

Abbreviations: AHM=anti-hyperglycaemic medication; MTD=maximum tolerated dose; n=number of participants in the 

specified category; N=number of randomized participants; OFG=orforglipron; SGLT-2i=sodium-glucose co-transporter-

2 inhibitor; SU=sulfonylurea. 

 

 

 

 

 

 

 

 

 

 

 

 

OFG MTD  

(N=1371) 

Insulin Glargine  

(N=1378) 

Total  

(N=2749) 

Concomitant oral AHM use  n (%) n (%) n (%) 

Metformin 1211 (88.3) 1209 (87.7) 2420 (88.0) 

SGLT-2i 731 (53.3) 735 (53.3) 1466 (53.3) 

SU 494 (36.0) 502 (36.4) 996 (36.2) 

≥2 AHMs 870 (63.5) 875 (63.5) 1745 (63.5) 

Other concomitant medication use    

Blood pressure–lowering 1248 (91.0) 1280 (92.9) 2528 (92.0) 

Lipid-lowering therapy 1210 (88.3) 1227 (89.0) 2437 (88.7) 

HMG CoA reductase inhibitors 1151 (84.0) 1170 (84.9) 2321 (84.4) 
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Table S2. Summary of all MACE, its components, and all cause death (CEC-confirmed) 
 OFG MTD (N=1371) Insulin Glargine (N=1355) Total (N=2726) Hazard Ratio 

 

n (%) 

PY 

Follow-

Upa 

n/100 

PY 
n (%) 

PY 

Follow-

Upa 

n/100 

PY 
n (%) 

PY 

Follow-

Upa 

n/100 

PY 
(95% CI)b 

Confirmed by 

CEC 

          

MACE 85 (6.2) 2478.46 3.43 96 (7.1) 2448.00 3.92 181 

(6.6) 

4926.47 3.67 0.88 (0.65,1.17) 

Death Due to 

CV Cause 

14 (1.0) 2555.66 0.55 29 (2.1) 2520.95 1.15 43 (1.6) 5076.61 0.85 0.47 (0.25,0.90) 

Non-fatal MI 19 (1.4) 2537.03 0.75 22 (1.6) 2502.32 0.88 41 (1.5) 5039.35 0.81 0.85 (0.46,1.57) 

All MI 19 (1.4) 2537.03 0.75 25 (1.8) 2502.27 1.00 44 (1.6) 5039.30 0.87 0.75 (0.41,1.36) 

Hospitalizati

on for 

Unstable 

Angina 

14 (1.0) 2544.21 0.55 9 (0.7) 2511.42 0.36 23 (0.8) 5055.63 0.45 1.55 (0.67,3.58) 

Hospitalizati

on for Heart 

Failure 

9 (0.7) 2545.62 0.35 20 (1.5) 2503.11 0.80 29 (1.1) 5048.73 0.57 0.44 (0.20,0.97) 

Coronary 

Interventions 

45 (3.3) 2509.01 1.79 35 (2.6) 2491.50 1.40 80 (2.9) 5000.51 1.60 1.27 (0.82,1.98) 

CABG 11 (0.8) 2545.07 0.43 8 (0.6) 2514.65 0.32 19 (0.7) 5059.72 0.38 1.35 (0.54,3.34) 

PCI 35 (2.6) 2518.56 1.39 28 (2.1) 2496.13 1.12 63 (2.3) 5014.70 1.26 1.23 (0.75,2.03) 

Cerebrovascu

lar Events 

18 (1.3) 2536.78 0.71 20 (1.5) 2497.34 0.80 38 (1.4) 5034.12 0.75 0.89 (0.47,1.69) 

Non-fatal 

Stroke 

14 (1.0) 2539.56 0.55 14 (1.0) 2507.00 0.56 28 (1.0) 5046.57 0.55 0.98 (0.47,2.06) 

All Stroke 15 (1.1) 2539.55 0.59 14 (1.0) 2507.00 0.56 29 (1.1) 5046.55 0.57 1.05 (0.51,2.18) 

TIA 5 (0.4) 2552.11 0.20 6 (0.4) 2511.33 0.24 11 (0.4) 5063.44 0.22 0.84 (0.26,2.76) 

All Cause Death 19 (1.4) 2555.66 0.74 43 (3.2) 2520.95 1.71 62 (2.3) 5076.61 1.22 0.43 (0.25,0.75) 

Note: Coronary Interventions include CABG and PCI; Cerebrovascular Events include non-fatal stroke and TIA.  

a Person-years of follow-up to first event or censoring.  

b Hazard ratio (95% CI) from Cox proportional hazards model, orforglipron versus insulin glargine.  

Abbreviations: CABG=coronary artery bypass graft; CEC=clinical endpoint committee; CI=confidence interval; CV=cardiovascular; MACE=major adverse 

cardiovascular events; MI=myocardial infarction; N=number of participants in the safety population; n=number of participants with an event; OFG=orforglipron; 

PCI=percutaneous coronary intervention; PY=person-years; TIA=transient ischemic attack.  
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Table S3.  All-Cause Mortality by Baseline Sulfonylurea Use 

 

Endpoint Sulfonylurea 

use at 

baseline 

OFG MTD  

(N=1371) 

Insulin Glargine 

(N=1355) 

Hazard Ratio 

(95% CI)b 

Interaction 

p-value b 

N 

(n) 

PY 

Follow-

Upa 

n/100 

PY 

N (n) PY 

Follow

-Upa 

n/100 

PY 

All-Cause 

Mortality 

Yes 494 

(7) 

910.24 0.77 495 

(19) 

922.57 2.06 0.37 (0.16, 0.88) 0.635 

No 877 

(12) 

1645.42 0.73 860 

(24) 

1598.42 1.50 0.49 (0.24, 0.97) 

a Person-years of follow-up to first event or censoring.  

b Hazard ratio (95% CI) from Cox proportional hazards model, orforglipron versus insulin glargine.  

Abbreviations: CI=confidence interval; N=number of participants in the safety population; n=number of participants with 

an event; OFG=orforglipron; PY=person-years 
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Table S4. Key secondary glycaemic control and bodyweight endpoints at week 52 (treatment regimen 

estimand) 
Parameter 

OFG MTD  

(N=1371) 

Insulin Glargine  

(N=1378) 

Estimated treatment 

difference (95% CI); p-

value 

Key secondary endpoints (at week 52)a    

Change from baseline in HbA1c, % 
-1.46 (0.0) -0.96 (0.0) 

-0.50 (-0.59, 0.41); 

p<0.001 

Change from baseline in HbA1c, 

mmol/mol  
-15.9 (0.4) -10.5 (0.4) -5.5 (-6.4, -4.5); p<0.001 

Change from baseline in bodyweight, 

kg 
-7.2 (0.2) 0.81 (0.2) 

-8.01 (-8.53, -7.48); 

p<0.001 

Change from baseline in bodyweight, % 
-7.79 (0.2) 1.12 (0.2) 

-8.90 (-9.47, -8.34); 

p<0.001 

Other secondary endpoints (at week 52)    

Change in FSG (mg/dL) -34.3 (1.3) -38.7 (1.3) 4.3 (1.2, 7.5)  

Participants with HbA1c <7.0% 65.7 (1.4) 46.0 (1.5) 19.7 (15.9, 23.6)  

Participants with HbA1c ≤6.5% 53.8 (1.4) 26.8 (1.3) 27.0 (23.3, 30.7)  

Participants with HbA1c ≤5.7% 12.9 (0.9) 2.1 (0.4) 10.8 (8.9, 12.8)  

Participants with bodyweight reduction 

≥5% 
63.0 (1.4) 13.4 (1.1) 49.7 (46.2, 53.2)  

Participants with bodyweight reduction 

≥10% 
35.6 (1.3) 4.4 (0.7) 31.2 (28.2, 34.2)  

Participants with bodyweight reduction 

≥15% 
15.1 (1.0) 1.3 (0.4) 13.8 (11.7, 15.9)  

Data are MBE (SE). Treatment regimen estimand (TRE) analysis was conducted using ANCOVA on randomised 

participants and TRE data points set, with missing data imputed.  

a Family-wise Type I error was controlled for Week 52. 

P-values are for MBE change difference vs. insulin glargine. 

Abbreviations: CI=confidence interval; FSG=fasting serum glucose; HbA1c=hemoglobin A1c; MTD=maximum 

tolerated dose; OFG=orforglipron. 
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Table S5. Summary of Participants With Elevated Post-baseline ALT or AST  
Parameter OFG MTD  

(N=1371) 

Insulin Glargine 

(N=1355) 

ALT, U/L   

≥3X ULN 17 (1.3) 15 (1.1) 

≥5X ULN 9 (0.7) 9 (0.7) 

≥10X ULN 4 (0.3)* 4 (0.3) 

AST, U/L   

≥3X ULN 8 (0.6) 14 (1.1) 

≥5X ULN 1 (0.1) 5 (0.4) 

≥10X ULN 0 4 (0.3) 

Data are n (%). Number of participants with ≥1 post-baseline measurement for the specified parameters were from both 

local and central labs. Categories are not mutually exclusive; the same participant may be counted in multiple 

categories. 

*All four orforglipron participants with ALT  ≥10×ULN had alternative etiologies or confounding factors, with a single 

positive re-challenge attributed to concomitant alcohol use. 

ALT=alanine aminotransferase; AST=aspartate aminotransferase; MTD=maximum tolerated dose; N=number of 

participants in analysis population; OFG=orforglipron; ULN=upper limit of normal. 
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Table S6. Additional cardiometabolic secondary endpoints at week 52 and week 76  

Parameter OFG MTD Insulin Glargine 
Estimated treatment 

difference (95% CI)  

Change from baseline at Week 52 

(treatment regimen estimand) 
   

Waist circumference, cm -7.0 (0.19) 0.3 (0.19) -7.3 (-7.9, -6.8)  

BMI, kg/m2 -2.9 (0.07) 0.5 (0.05) -3.4 (-3.6, -3.2)  

hsCRP, %  -35.1 (2.06) 0.9 (2.80) -35.7 (-40.6, -30.4)  

SBP, mmHg -3.6 (0.41) -0.8 (0.38) -2.8 (-3.8, -1.8)  

DBP, mmHg -0.1 (0.25) -0.5 (0.25) 0.4 (-0.3, 1.0)  

Serum lipids, %    

   Triglycerides -17.0 (1.02) -10.4 (1.03) -7.4 (-10.2, -4.5) 

   Non-HDL-C -6.3 (0.87) -2.1 (0.94) -4.3 (-6.7, -1.8) 

   HDL-C 4.7 (0.53) -0.3 (0.58) 5.1 (3.5, 6.6) 

   LDL-C -1.4 (1.23) 2.0 (1.40) -3.3 (-6.7, 0.1) 

   VLDL-C -15.2 (1.01) -9.1 (1.05) -6.7 (-9.6, -3.7) 

   Cholesterol -2.9 (0.70) -1.8 (0.79) -1.1 (-3.1, 0.9) 

   Free fatty acid -20.6 (1.20) -22.3 (1.13) 2.2 (-1.6, 6.2) 

Change from baseline at Week 76 

(efficacy estimand) 
   

Waist circumference, cm -6.7 (0.21) 0.8 (0.19) -7.5 (-8.1, -7.0) 

BMI, kg/m2 -2.7 (0.07) 0.6 (0.06) -3.3 (-3.5, -3.1) 

hsCRP, %  -41.7 (1.83) -0.8 (2.78) -41.2 (-45.9, -36.2) 

SBP, mmHg -3.8 (0.38) 0.0 (0.39) -3.8 (-4.9, -2.7) 

DBP, mmHg -0.1 (0.25) -0.4 (0.24) 0.2 (-0.4,0.9) 

Serum lipids, %     

   Triglycerides -15.3 (1.08) -10.7 (1.01) -5.2 (-8.3, -2.0) 

   Non-HDL-C -4.5 (0.95) -2.4 (0.96) -2.2 (-4.8, 0.5) 

   HDL-C 6. (0.576) 0.9 (0.54) 5.6 (4.1, 7.2) 

   LDL-C 1.2 (1.24) 1.7 (1.33) -0.5 (-4.0, 3.0) 

   VLDL-C -14.1 (1.04) -9.9 (0.94) -4.7 ( -7.6, -1.6) 

   Cholesterol -1.3 (0.71) -1.4 (0.72) 0.1 (-1.9, 2.1) 

   Free fatty acid -21.3 (1.26) -24.8 (1.13) 4.7 (0.2, 9.3) 

Data are MBE (SE) for change from baseline to Week 52 and Week 76, ANCOVA by Treatment Group at Week 52 with 

Multiple Imputation, all Randomized Participants - Treatment Regimen Estimand Data Points Set. Waist circumference 

and BMI are Efficacy Estimand Data Points Set. 

Abbreviations: ANCOVA=analysis of covariance; BMI=body mass index; CI=confidence interval; DBP=diastolic blood 

pressure; HDL-C=high-density lipoprotein cholesterol; hsCRP=high-sensitivity C-reactive protein; LDL-C=low-density 

lipoprotein cholesterol; MBE=model-based estimate; SBP=systolic blood pressure; SE=standard error; VLDL-C=very 

low-density lipoprotein cholesterol.
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Table S7. Summary of Short Form-36 Health Survey Version 2 (treatment regimen estimand) 
 OFG MTD  

(N=1364) 

Insulin Glargine 

(N=1367) 

Estimated Treatment 

difference (95% CI) 

Change from baseline to week 52    

Mental Component Score 0.22 (0.246) 0.08 (0.265) 0.12 (-0.50, 0.77) 

Physical Component Score 1.04 (0.209) -0.11 (0.203) 1.15 (0.61, 1.70) 

Bodily Pain Score 0.76 (0.280) -0.68 (0.258) 1.44 (0.75, 2.14) 

General Health Score 1.35 (0.255) 0.77 (0.255) 0.58 (-0.04, 1.20) 

Mental Health Score 0.11 (0.236) -0.37 (0.279)  0.48 (-0.20, 1.16) 

Physical Functioning Score 0.68 (0.237)  -0.29 (0.251) 0.97 (0.34, 1.60) 

Role-Emotional Score 0.49 (0.285) 0.11 (0.271) 0.38 (-0.35, 1.11) 

Role-Physical Score 0.75 (0.237)  0.06 (0.236) 0.69 (0.09, 1.30) 

Social Functioning Score 0.65 (0.259)  0.01 (0.347)  0.64 (-0.17, 1.45) 

Vitality Score 0.57 (0.252)  0.01 (0.243)  0.56 (-0.07, 1.20) 

Data are MBE (SE), ANCOVA by Treatment Group at Week 52 with Primary Multiple Imputation, all Randomized 

Participants - Treatment Regimen Estimand Data Points Set.  

Abbreviations: ANCOVA=analysis of covariance; CI=confidence interval; MBE=model-based estimate; 

MTD=maximum tolerated dose; OFG=orforglipron; SE=standard error
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Table S8. Incidence and rates of hypoglycaemia 
Hypoglycaemia  OFG MTD 

(N=1371) 

Insulin Glargine 

(N=1355) 

Level 2 or Level 3 (glucose <54 mg/dL or severe)   

All participants   

Participants with events, n (%) 93 (6.8) 260 (19.2) 

Number of episodes 181 877 

Aggregated rate per year 0.08 0.38 

Participants on sulfonylurea at baseline   

Participants with events, n (%) 63 (12.8) 127 (25.7) 

Number of episodes 135 487 

Aggregated rate per year 0.16 0.57 

Participants not on sulfonylurea at baseline   

Participants with events, n (%) 30 (3.4) 133 (15.5) 

Number of episodes 46 390 

Aggregated rate per year 0.03 0.26 

   

Severe hypoglycaemia (Level 3)   

All participants   

Participants with events, n (%) 1 (0.1) 12 (0.9) 

Number of episodes 1 12 

Aggregated rate per year 0.00 0.01 

   

Abbreviations: MTD=maximum tolerated dose; OFG=orforglipron. 
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Table S9. Summary of Cause of Death as Adjudicated by the CEC 
  OFG 

(N=1371) 

Insulin Glargine 

(N=1355) 

Total 

(N=2726) 

Death Type Death subtype n (%) n (%) n (%) 

Cardiovascular  

 

Total 

Sudden Cardiac Death 

Heart Failure 

Acute Myocardial Infarction 

Stroke 

Cardiovascular Procedure 

Cardiovascular Hemorrhage 

Other 

 

8 (0.58) 

4 (0.29) 

2 (0.15) 

0 

0 

1 (0.07) 

1 (0.07) 

0 

 

23 (1.70) 

12 (0.89) 

4 (0.30) 

4 (0.30) 

2 (0.15) 

0 

0 

1 (0.07) 

 

31 (1.14) 

16 (0.59) 

6 (0.22) 

4 (0.15) 

2 (0.07) 

1 (0.04) 

1 (0.04) 

1 (0.04) 

 

Non- 

Cardiovascular 

 

Total 

Malignancy 

Infection 

Trauma 

Gastrointestinal 

Hepatobiliary 

 

 

 

5 (0.36) 

3 (0.22) 

1 (0.07) 

1 (0.07) 

0 

0 

 

 

14 (1.03) 

5 (0.37) 

5 (0.37) 

1 (0.07) 

2 (0.15) 

1 (0.07) 

 

 

19 (0.70) 

8 (0.29) 

6 (0.22) 

2 (0.07) 

2 (0.07) 

1 (0.04) 

 

Undetermined N/A 6 (0.44) 6 (0.44) 12 (0.44) 

Analysis was performed in the safety population 

Abbreviations: CEC=clinical endpoint committee; N=number of participants in the safety population; n=number of 

participants with an event; N/A= not applicable; OFG=orforglipron. 
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Table S10: Sensitivity Analyses on the MACE-4 Primary Endpoint 
Analysis HR, 95% CI Log rank p-

value 
Safety analysis set (primary) 0.84 (0.59, 1.20) 0.336 
Safety analysis set including participants at closed sites due to 

GCP violations 
0.84 (0.59, 1.20) 0.335 

Randomised analysis set 0.84 (0.59, 1.20) 0.337 

On-treatment analysis 0.88 (0.58, 1.32) 0.531 

Imputation of missing follow up 0.79 (0.55, 1.14) 0.209 

Abbreviations: GCP=good clinical practice; HR=Hazard ratio; CI=confidence interval.  
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Table S11.  Summary of Serious Adverse Events by System Organ Class 

System Organ Class 

 

OFG MTD 

(N=1371) 

Glargine 

(N=1355) 

Total 

(N=2726) 

Subjects with ≥1 SAE 222 (16.2) 255 (18.8) 477 (17.5) 

Cardiac disorders 76 (5.5) 81 (6.0) 157 (5.8) 

Infections and infestations 52 (3.8) 53 (3.9) 105 (3.9) 

Nervous system disorders 28 (2.0) 30 (2.2) 58 (2.1) 

Neoplasms benign, malignant and unspecified (incl 

cysts and polyps) 

26 (1.9) 22 (1.6) 48 (1.8) 

Gastrointestinal disorders 19 (1.4) 21 (1.5) 40 (1.5) 

Injury, poisoning and procedural complications 19 (1.4) 15 (1.1) 34 (1.2) 

Vascular disorders 18 (1.3) 16 (1.2) 34 (1.2) 

Hepatobiliary disorders 11 (0.8) 17 (1.3) 28 (1.0) 

Renal and urinary disorders 11 (0.8) 13 (1.0) 24 (0.9) 

Respiratory, thoracic and mediastinal disorders 11 (0.8) 13 (1.0) 24 (0.9) 

General disorders and administration site conditions 10 (0.7) 15 (1.1) 25 (0.9) 

Musculoskeletal and connective tissue disorders 9 (0.7) 12 (0.9) 21 (0.8) 

Metabolism and nutrition disorders 7 (0.5) 20 (1.5) 27 (1.0) 

Blood and lymphatic system disorders 6 (0.4) 4 (0.3) 10 (0.4) 

Skin and subcutaneous tissue disorders 5 (0.4) 8 (0.6) 13 (0.5) 

Reproductive system and breast disorders 5 (0.4) 7 (0.5) 12 (0.4) 

Eye disorders 2 (0.1) 2 (0.1) 4 (0.1) 

Ear and labyrinth disorders 2 (0.1) 1 (0.1) 3 (0.1) 

Investigations 2 (0.1) 0 2 (0.1) 

Congenital, familial and genetic disorders 1 (0.1) 1 (0.1) 2 (0.1) 

Psychiatric disorders 1 (0.1) 1 (0.1) 2 (0.1) 
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System Organ Class 

 

OFG MTD 

(N=1371) 

Glargine 

(N=1355) 

Total 

(N=2726) 

Immune system disorders 1 (0.1) 0 1 (0.0) 

Endocrine disorders 0 1 (0.1) 1 (0.0) 

Values are n (%), where n is the number of participants with at least one serious adverse event 
Rows are ordered by decreasing frequency in the OFG group then alphabetically. Only System Organ Classes (MedDRA 
Version 28.1) with at least one event are listed. 
Participants may be counted in more than one System Organ Class, so the System Organ Class rows do not sum to the 
“S  j          ≥  S E”      
Abbreviations: Glargine = insulin glargine; MedDRA = Medical Dictionary for Regulatory Activities; N = number of participants 
in analysis population; n = number of participants with events meeting specified criteria; OFG = orforglipron; SAE = serious 
adverse event. 
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Additional files 

 

Ethics Review Boards  

  
Country Ethics Review Board Approval date/number 

Argentina CIPREC Sede Arenales Loc. 59 16-Mar-23 

Mautalen Salud e Investigación Loc. 20 14-Jun-23 

Centro Privado de Medicina Familiar / Mindout Research Loc. 6 25-Apr-23 

CEMEDIC 24-Apr-23 

Buenos Aires Macula S.A Loc. 1 28-Jun-23 

Hospital San Roque 21-Jun-23 

Centro de Investigaciones Clinicas Instituto del Corazon (CICIC) 

Loc. 36 

29-Jun-23 

Cardiología Palermo Loc. 1 16-Jun-23 

Glenny Corp. S.A. Loc. 3 09-Jun-23 

Centro de Investigaciones Clínicas Baigorria Loc. 1 23-May-23 

Organizacion Medica de Investigacion 24-Apr-23 

Instituto Médico Catamarca IMEC 12-May-23 

Polo de Salud Vistalba Loc. 1 29-Apr-23 

Investigaciones Clínicas Tucumán 25-Apr-23 

CENUDIAB Loc. 6 11-May-23 

Centro Medico Dra. Laura Maffei- Investigacion Clinica Aplicada 

Loc. 2 

29-Sept-23 

Centro Médico Viamonte Loc. 16 16-Jan-24 

Austria Ethikkommission der Medizinischen Universität Wien 

Borschkegasse 8B/E06 

Vienna 1090, Austria 

06-Nov-23 

Brazil Comitê De Ética Em Pesquisa Em Seres Humanos Do Hospital 

Daher Lago Sul 

Shis, QI 7, Conjunto F, Lago Sul, Brasília Distrito Federal 

Cep 71.615-570 

07-Mar-24 

https://doi.org/10.1111/dom.70783
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Cep Investiga- Instituto de Pesquisas -Grupo Investiga - Institutos 

de Pesquisa 

Av. Romeu Tórtima 739 Barão Geraldo 

Campinas, São Paulo 13084-791 

26-Jul-23 

Comitê de Ética Hospital Santa Marta 

SETOR E AREA ESPECIAL 3, TAGUATINGA SUL, BRASÍLIA-

DF 

Taguatinga sul 72025072 

08-Aug-23 

COMITÊ DE ÉTICA EM PESQUISA DO HOSPITAL GERAL DE 

FORTALEZA – CEP/HGF 

900 Rua Ávila Goulart HOSPITAL GERAL DE FORTALEZA 

Papicu 

Fortaleza 60175-335 

23-Jun-23 

Comitê de Ética em Pesquisa Hospital Nove de Julho 

285 Rua Peixoto Gomide 1st floor Jardim Paulista, São Paulo 

São Paulo, São Paulo 01409-001 

26-Jun-23 

Comitê de Ética em Pesquisa com Seres Humanos do Instituto 

Dante Pazzanese de Cardiologia 

500 Avenida Doutor Dante Pazzanese Prédio Torre - 9 andar Vila 

Mariana, São Paulo 

São Paulo, São Paulo 04012-909 

09-May-23 

Investiga Institutos de Pesquisa 

739 Avenida Doutor Romeu Tortima Cidade Universitária, 

Campinas 

Campinas, São Paulo 13084-791 

26-Jul-23 

Comitê de Ética em Pesquisa em Seres Humanos do Hospital Pró-

Cardiaco 

Rua General Polidoro, 192 Botafogo 

Rio de Janeiro, Rio de Janeiro 22280-003 

14-Jun-23 

Instituto de Saúde e Bem-Estar da Mulher (ISBEM) 

515 Rua Peixoto Gomide cj 101 Jardim Paulista, São Paulo 

São Paulo, São Paulo 01409-001 

29-May-23 

Comitê de Ética em Pesquisa com Seres Humanos das PUC-

Campinas 

Rua Professor Doutor Euryclides de Jesus Zerbini, 1.516 Bloco A02 

– Térreo – Campus I Parque Rural Fazenda Santa Cândida, 

Campinas, São Paulo 13087-571 Brazil 

06-Jun-23 

Comitê de Ética em Pesquisa do Hospital de Clínicas de Porto 

Alegre 

Av. Protásio Alves, 211 Portão 4 - 5º andar do Bloco C, Porto 

Alegre, Rio Grande do Sul 90440-000 Brazil 

07-Jun-23 

Universidade Estadual Paulista "Júlio de Mesquita Filho"- Campus 

de São José dos Campos 

777 Avenida Engenheiro Francisco José Longo Instituto de Ciência 

e Tecnologia Jardim Sao Dimas, São José dos Campos, São Paulo 

12245-000 Brazil 

24-Jul-23 

CEDOES 

Rua João da Silva Abreu, 78 - Praia do Canto, Vitoria, Espírito 

Santo 29055-450 Brazil 

22-Jun-23 

Unimed - Vitoria 

Rua Marins Alvarino Itararé, Vitória, Espírito Santo 29047-660 

Brazil 

22-Jun-23 
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Hapvida 

Avenida Aguanambi José Bonifacio, Fortaleza, Ceará 60055-401 

Brazil 

26-Jun-23 

Research Ethics Committee Involving Human Beings of the Federal 

University of Sergipe 

Rua Cláudio Batista, S/N Campus da Saúde Prof. João Cardoso 

Nascimento Jr - Prédio do Centro de Pesquisas Biomédicas, 

Aracaju, Sergipe 49060-108 Brazil 

09-May-23 

Comitê de Ética em Pesquisa da Associação Hospitalar Moinhos de 

Vento 

910, Ramiro Barcelos St. Bloca A, 4 Floor, Room 406, Porto 

Alegre, Rio Grande do Sul 90035-001 Brazil 

14-Jun-23 

Investiga - Institutos de Pesquisa 

Avenida Romeu Tórtima, 739, Campinas, São Paulo CEP: 13.084-

791 Brazil 

04-Aug-23 

Comitê de Ética em Pesquisa da Faculdade de Medicina do ABC 

Avenida Lauro Gomes CEPES Vila Vivaldi, São Bernardo do 

Campo, Santo Andre, São Paulo 09051-060 Brazil 

02-Jun-23 

Conep - Comissao Nacional De Etica E Pesquisa 

SRTV 701, Via W 5 Norte, lote D Edificio PO 700, 3 andar Asa 

Norte, Brasilia, Distrito Federal 70719-040 Brazil 

02-Jun-23 

Czech 

Republic 

Eticka komise SUKL 

Srobarova 48 

Prague, Praha 10 100 41 

03-Aug-23 

Germany Ethik-Kommission der Ärztekammer Nordrhein 

Tersteegenstrasse 9 

Düsseldorf, Nordrhein-Westfalen 40474 

02-Aug-23 

Greece National Ethics Committee 

284 Mesogeion Avenue 

Cholargos, Attikí 15562 

23-Jun-23 

India Institutional Ethics Committee ,Rughwani Child Care Centre & 

Hospital(IEC-RCCCH) 

22, Sindhu Nagar, Nagpur 

Mohanlal Rughwani Marg, Jaripatka, Nagpur, Maharashtra 440014 

01-Aug-23 

Chellaram Diabetes Institute Institutional Ethics committee 

Pune - Banglore National highway No. 4 

Bavdhan(Budruk), Pune, Maharashtra 411021 

09-Jun-23 

Institutional Ethics Committee - I 

Dr. S.S. Rao Marg, New UG/PG Hostel, 20 Storey hostel bldg, 

Ground Floor, Parel 

Mumbai, Maharashtra 400012 

03-Nov-23 

Ethics Committee of Bangalore Medical College and Research 

Institute 

Fort, K R Road 1st Floor, BMCRI K.R. Road 

Bangalore, Karnataka 560002 

19-Aug-23 

KIMS Ethics Committee 

Vidyanagar 

Hubballi, Karnataka 580021 

06-Sept-23 
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Eternal Heart Care Centre and Research Institute - Institutional 

Ethics Committee 

3A, Jagatpura Road, Near Jawahar Circle 

Jaipur, Rajasthan 302017 

05-Sept-23 

Lifecare Hospital Institutional Review Board 

#2748/2152 M.L.N Enclave, 16th E Cross, 8th Main, D Block 

Bangalore, Karnataka 560092 

26-Jun-23 

Nirmal Hospital Pvt. Ltd. Ethics Committee 

Ring Road, Nirmal Hospital Pvt. Ltd. 

Surat, Gujarat 395002 

14-Jul-23 

Institutional Ethics Committee, S C B Medical College and Hospital 

Cuttack, Odisha 753007 

16-Oct-23 

Sangini Hospital Ethics Committee 

Satellite First Floor, Santorini Square, Satellite 

Ahmedabad, Gujarat 380015 

06-Jul-23 

Institutional Ethics Committee (IEC), Excelcare Hospital Guwahati 

Paschim Boragaon, NH-37 

Guwahati, Assam 781033 

21-Sept-23 

Italy Comitato Etico Regione Toscana - Area Vasta Centro 

Largo Brambilla, 3 

Firenze 50134 

04-Aug-23 

Mexico Comité de Ética en Investigación del Hospital General de Culiacán 

Aldama y Nayarit S/N General Antonio Rosales Flores 

Culiacán, Sinaloa 80230 

CONBIOÉTICA-25-CEI-001-

20160708 

Centro de Investigación Farmacéutica Especializada de Occidente 

Avenida Vallarta número 1670 piso 2, PH1 

Guadalajara, Jalisco 44160 

CONBIOÉTICA-14-CEI-003-

20210716 

Investigación Biomédica para el Desarrollo de Fármacos 

Calle Volcán Popocatépetl 3352 Colli Urbano 

Zapopan, Jalisco 45070 

CONBIOÉTICA-14-CEI-006-

20170504 

Research Committee, Cardiolink SC 

Belisario Dominguez 2475 

Monterrey, Nuevo León 64060 

CONBIOÉTICA-19-CEI-002-

20201020 

Hospital Hispano, S.A. de C.V. 

Calle Pedro Moreno 934, Zona Centro 

Guadalajara, Jalisco 44100 

CONBIOÉTICA-14-CEI-001-

20210428 

Promotora Medica Aguascalientes S.A. de C.V. 

Eduador No. 200, Las Americas 

Aguascalientes, Aguascalientes 20230 

CONBIOÉTICA-01-CEI-001-

20160601 

Unidad de Investigacion en Salud 

Trasviña y Retes # 1317, Col. San Felipe 

Chihuahua, Chihuahua 31203 

CONBIOÉTICA-08-CEI-002-

20170526 
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Clínica Bajío CLINBA, S.C. 

Doctor Tomas Zavala No. 47 

Guanajuato, Guanajuato 36256 

CONBIOÉTICA-11-CEI-003-

20160708 

Romania Comisia Națională de Bioetică a Medicamentului și a Dispozitivelor 

Medicale 

Strada Olari nr. 23, sector 2 

București, România 

07 Aug 2023 (initial); 08 May 

2024 (Site 44738) 

Slovakia Etická komisia pre klinické skúšanie humánneho lieku, pre klinické 

skúšanie zdravotníckej pomôcky a pre štúdiu výkonu diagnostickej 

zdravotníckej pomôcky in vitro 

Limbova 2 

Bratislava, Bratislavský kraj 837 52 

20-Jul-23 

South 

Korea 

Wonju Severance Christian Hospital IRB 

20, Ilsan-ro, Wonju, Gangwon-do 26426 

CR123010 

Institutional review board of Seoul National University Hospital 

101, Daehak-ro Jongno-gu IRB office, Center for Human Research 

Protection 

Seoul, Seoul-teukbyeolsi [Seoul] 03080 

2306-117-1439 

WSCH IRB 

20 Ilsan-ro, Wonju-si, Kang-won-do 26426 

CR123011 

IRB 

170, Hyeonchung-ro, Nam-gu, Daegu, Republic of Korea 

Youngui Building B1, Daegu, Kyǒngsangbuk-do 42415 

2020-07-057 

Hanyang university Gu-ri Hospital 

153 gyeongchun-ro 4F 

Guri-si, Kyǒnggi-do 11923 

2023-10-012 

Kangbuk Samsung Hospital Institutional Review Board 

29 Saemunan-ro, Jongno-gu 10th floor, Building-A 

Seoul, Seoul-teukbyeolsi [Seoul] 

2023-05-025 

Daejeon Eulji University Medical Center, Eulji University IRB 

95, Dunsanseo-ro, Seo-gu, Daejeon 35233 

2023-12-010 

Nowon Eulji Medical Center, Eulji University IRB 

68 Hangeul-biseok ro, Nowon-gu B2F, Research Building 

Seoul, Seoul-teukbyeolsi [Seoul] 01830 

2023-09-018 

Institutional Review Board of Ulsan University Hospital 

4th Floor, Regional Emergency Medical Center 

25 Daehakbyeongwon-ro, Dong-gu, Ulsan 

Ulsan-Kwangyǒkshi 44033 

2023-04-034 

KyungHee University Hospital at Gangdong IRB 

892, Dongnam-ro, Gangdong-gu 3rd basement floor, Annex 

building 

Seoul 05278 

2023-04-037 

Severance Hospital Institutional Review Board 

50-1 Yonsei-ro, Seodaemun-gu Jejung Hall 2F 

seoul, Seoul-teukbyeolsi [Seoul] 03722 

4-2023-0730 
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Seoul St. Mary's Hospital IRB 

222 Banpo-daero Seoul St. Mary's Hospital annex 9th floor 9117 

seoul, Seoul-teukbyeolsi [Seoul] 06591 

KC23MGGT0384 

Seoul National University Bundang Hospital IRB 

82, Gumi-ro 173 beon-gil, Bundang-Gu 

Seongnam, Kyǒnggi-do 13620 

B-2305-827-003 

Spain CEIm Provincial de Sevilla 

Hospital Universitario Virgen Macarena de Sevilla 

Avenida Doctor Fedriani 3 

Sevilla 41009 

21-Jun-23 

Turkey İnönü Üniversitesi Klinik Araştırmalar Etik Kurulu 

İnönü Üniversitesi Merkez Kampüsü 

Malatya 44280, Türkiye 

24-May-23 

United 

States 

Advarra 

6100 Merriweather Drive Suite 600, Columbia, Maryland 21044 

(central IRB for all US sites except 93258 and 96231) 

30-Jan-23 

Stratton VA Medical Center Institutional Review Board 

113 Holland Ave. Research & Development (151), Albany, New 

York 12208 (Site 93258) 

20-Jul-23 

University of Iowa IRB / WIRB-Copernicus Group (WCG) 

600 Newton Road, Iowa City, Iowa 52242 (Site 96231) 

31-Jul-23 

 

 

Important Protocol Deviations  

 

Data are n (%). Data from all randomized participants. Abbreviations: N = number of subjects in the analysis 

population; n = number of subjects in the specified category; Glargine = insulin glargine; OFG = orforglipron. 

 

Type of protocol deviation OFG  

(N=1371) 

Insulin Glargine 

(N=1378) 

Participants with ≥ 1 protocol deviation  478 (34.9) 457 (33.2) 

Imaging Procedure Compliance 180 (13.1) 188 (13.6) 

Informed Consent 103 (7.5) 82 (6.0) 

Questionnaire/Assessment Procedure Compliance 93 (6.8) 87 (6.3) 

Eligibility Criteria 54 (3.9) 57 (4.1) 

Concomitant Medication 57 (4.2) 43 (3.1) 

Laboratory Procedure Compliance  51 (3.7) 49 (3.6) 

Safety Reporting 30 (2.2) 25 (1.8) 

Treatment Assignment/Randomisation 12 (0.9) 18 (1.3) 

Visit Schedule Criteria 8 (0.6) 7 (0.5) 

Study Procedure Compliance - Other 2 (0.1) 4 (0.3) 

Vitals/Physical Exam Procedure Compliance  3 (0.2) 3 (0.2) 

Discontinuation Criteria 2 (0.1) 3 (0.2) 

Investigational Medicinal Product and/or Investigational Device  2 (0.1) 1 (0.1) 

Persistent GCP Non-compliance  0 1 (0.1) 
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Protocol 

 

Statistical analysis plan 
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Protocol Amendment Summary of Changes Table  

DOCUMENT HISTORY 

Document Date 

Protocol amendment (d) 17-Jan-2024 

Protocol amendment (c) 21-Apr-2023 

Protocol amendment (b) 15-Mar-2023 

Protocol amendment (a) 06-Jan-2023 

Original Protocol 09-Dec-2022 

Amendment (e)  

This amendment is considered to be substantial. 

Overall Rationale for the Amendment: 

The primary aim of this amendment is to incorporate an interim analysis and associated 

considerations for early completion of the study based on data monitoring committee review. 

Section # and Name Description of Change Brief Rationale 

Title Page  

1.1. Synopsis 
Replaced “LY3502970” with 

“orforglipron" in the title and brief 

title. 

To be consistent across the document. 

1.1. Synopsis 

Rationale subsection 

Overall design 

Amended GSGS to GZGS. 

Included a statement on the interim 

analysis and the early closure of 

study. 

Correction 

Based on the DMC review the trial 

may be completed early if the primary 

objective is met. 

1.3.2. Treatment Visits 16-25-n, 

final treatment visit, early 

discontinuation visit, and safety 

follow-up Visit 801 

Included description on hepatic 

monitoring in lab test and sample 

collection section. 

To be consistent with the other OFG 

protocols. 

4.1 Overall design Included a statement on the interim 

analysis and the early closure of 

study. 

Based on the DMC review the trial 

may be completed early if the primary 

objective is met. 

8.2.7.2 Comprehensive hepatic 

evaluation 

Added a note on hepatic data 

collection post database lock. 

To provide clarity on the data 

collection pertaining to hepatic events. 

9.2 Analyses Sets Removed the full participants set. To be consistent with other studies in 

the program. 

9.2 Analyses Sets Clarified the primary analysis for 

primary and key secondary 

endpoints will exclude participants 

from clinical sites closed due to 

GCP noncompliance issues. 

To provide clarity on the analysis 

populations.  
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Section # and Name Description of Change Brief Rationale 

9.4 Interim analysis Inclusion of new sub-section with 

details (9.4.1). 

 

Based on the DMC review, the trial 

may be completed early if the primary 

objective is met. 

The interim lock provides an 

opportunity to complete the trial if the 

primary objective is met with fewer 

events and reduce  subjects’ 

unnecessary exposure to study 

intervention. 

10.9.2.3 Simvastatin Included a new sub-section to 

describe drug interaction of 

simvastatin. 

To provide clarity on the action to be 

taken due to DDI potential of 

simvastatin with OFG. 
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1. Protocol Summary  

1.1. Synopsis  

Protocol Title: 

A Phase 3, Open-Label Study of Once Daily Orforglipron Compared with Insulin Glargine in 

Adult Participants with Type 2 Diabetes and Obesity or Overweight at Increased Cardiovascular 

Risk (ACHIEVE-4) 

Brief Title: 

Effect of Orforglipron Compared with Insulin Glargine in Participants with Type 2 Diabetes and 

Obesity or Overweight at Increased Cardiovascular Risk (ACHIEVE-4) 

Regulatory Agency Identifier Numbers: 

IND: 142842 and 156143 

EU trial number: 2022-502833-25-00 

WHO: U1111-1285-6821 

Rationale: 

The aim of the present study J2A-MC-GZGS [GZGS] is to compare the effect of orforglipron 

with insulin glargine on the incidence of major adverse cardiovascular events (MACE-4) in 

individuals with type 2 diabetes (T2D) and obesity or overweight who are at increased risk for 

cardiovascular (CV) events. The study will also compare the effects of orforglipron and insulin 

glargine on glycemic control, body weight parameters, and overall safety profile in individuals 

with T2D and obesity or overweight at increased CV risk. 

Study GZGS is designed to establish the CV safety of orforglipron for both intended indications 

of T2D and chronic weight management. Obesity is a strong risk factor for T2D, and the 

majority of participants in T2D clinical trials also have obesity or overweight. Additionally, T2D 

is a strong risk factor for CVD in people with obesity or overweight (Dal Canto et al. 2019). 

Thus, the study population to be enrolled in Study GZGS is considered appropriate for 

evaluating the CV safety of orforglipron for both T2D and weight management. 

Objectives, Endpoints, and Estimands: 

Objectives Endpoints 

Primary 

To demonstrate that orforglipron is non-inferior to 

insulin glargine (with a NIM of 1.8) in occurrence of 

MACE-4  

 Time to first occurrence of any MACE-4  

o MI 

o stroke 

o hospitalization for unstable angina, or 

o CV death 
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Objectives Endpoints 

Key Secondary (controlled for type 1 error) 

To demonstrate that orforglipron is non-inferior to 

insulin glargine in glycemic control (NIM = 0.3% for 

HbA1c) 

 Change from baseline in HbA1c at Week 52 

To demonstrate that orforglipron is superior to insulin 

glargine in glycemic control  
 Change from baseline in HbA1c at Week 52 

To demonstrate that orforglipron is superior to insulin 

glargine in weight management  
 Percent change from baseline in body weight at 

Week 52 

 Change from baseline in body weight at Week 52 

To demonstrate that orforglipron is superior to insulin 

glargine in occurrence of MACE-3 
 Time to first occurrence of any MACE-3  

o MI 

o stroke, or 

o CV death 

Additional Secondary 

To compare orforglipron to insulin glargine on 

additional measures of glycemic control  
 Change from baseline in HbA1c at Week 76 

 Proportion of participants with the following 

HbA1c target values at Week 52 and Week 76 

 <7.0% (53 mmol/mol) 

 ≤6.5% (48 mmol/mol) 

 <5.7% (39 mmol/mol) 

 Change from baseline in fasting serum glucose at 

Week 52 and Week 76 

 Change from baseline in daily average 7-point 

SMBG at Week 52 

To compare orforglipron to insulin glargine on 

additional measures of weight management 

 Percent change from baseline in body weight at 

Week 76 

 Change from baseline in body weight at Week 76 

 Change from baseline in BMI at Week 52 and 

Week 76 

 Change from baseline in waist circumference at 

Week 52 and Week 76 

 Proportion of participants who achieved weight 

loss of ≥5%, ≥10%, and ≥15% at Week 52 and 

Week 76 

To compare orforglipron to insulin glargine on lipid 

parameters and other markers of CV risk 
 Change from baseline at Week 52 and Week 76 in: 

o Total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o Non-HDL cholesterol 
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Objectives Endpoints 

o Triglycerides 

o C-reactive protein (high-sensitivity) 

o Free fatty acids 

To compare orforglipron to insulin glargine on 

measures of blood pressure 
 Change from baseline at Week 52 and Week 76 in: 

o Systolic blood pressure 

o Diastolic blood pressure 

To compare the effect of orforglipron to insulin 

glargine on kidney function and kidney outcomes 

through final treatment visit in the overall study 

population and in the subpopulation with baseline 

CKDa 

 eGFR slope (CKD-EPI cystatin-c equation 2012) 

 UACR: percent change from baseline 

 The composite kidney outcome of new onset of 

macroalbuminuria, ≥40% decline in eGFR from 

baseline, ESRD, or renal deaths 

 The composite kidney outcome of ≥40% decline in 

eGFR from baseline, ESRD, or renal deaths 

To compare orforglipron to insulin glargine with 

respect to patient-reported outcomes 
 Change from baseline at Week 52 and Week 76 in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight 

o PGIC - Physical Function Due to Weight 

To characterize the PK of orforglipron in participants 

aged ≥75 years old and in participants with baseline 

eGFR <60 mL/min/1.73 m2 

 Population PK parameters 

To describe the safety of orforglipron in participants 

with T2D 
 Summary of safety data, including number and 

incidence of 

 SAEs 

 TEAEs 

 discontinuations due to AEs 

Abbreviations: AE = adverse event; APPADL = Ability to Perform Physical Activities of Daily Living; 

BMI = Body mass index; CKD - EPI = Chronic Kidney Disease – Epidemiology; CV = Cardiovascular; 

DTSQc = Diabetes Treatment Satisfaction Questionnaire-Change; DTSQs = Diabetes Treatment Satisfaction 

Questionnaire – Status; ESRD = End Stage Renal Disease; HbA1c = hemoglobin A1c; HDL = high density 

lipoprotein; IW-SP = Impact of Weight on Self-Perception; LDL = low density lipoprotein; MACE = Major 

adverse cardiovascular events; MI = Myocardial Infarction; NIM = noninferiority margin; PGIC = Patient Global 

Impression of Change; PGIS = Patient Global Impression of Severity; SF-36v2 = Short Form-36 version 2 

Health Survey Acute Form; SAE = serious adverse event; SMBG = Self-monitoring of blood glucose; T2D = 

Type 2 Diabetes; TEAE = Treatment-emergent adverse event; UACR = Urinary Albumin to Creatinine Ratio; 

VLDL = Very-low-density lipoprotein. 
a Subpopulation with baseline CKD is defined as the participant’s age ≥35 years with medical history of CKD and 

have eGFR <60 mL/min/1.73 m2 (CKD-EPI) on consecutive measurements (Visit 1 and Visit 2). 
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Estimand for MACE-4 

The primary clinical question of interest is: Does treatment with orforglipron result in an 

unacceptable increase (80% excess risk) in the occurrence of the Clinical Endpoint Committee 

(CEC)-confirmed MACE-4 compared to insulin glargine in adults with T2D at high CV risk as 

defined by the study eligibility criteria, irrespective of study intervention adherence or initiation 

of additional antihyperglycemic medications? 

The primary endpoint will be assessed at the primary database lock, guided by an estimand 

comparing orforglipron with insulin glargine based on the safety data points set from the safety 

participants analysis set.  

The estimand for the primary endpoint is described by the following attributes: 

Population: Individuals who meet the eligibility criteria.  

Primary endpoint: Time from randomization to first occurrence of any CEC-confirmed 

MACE-4. 

Treatment condition: The randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional 

antihyperglycemic medications. 

Intercurrent events: No intercurrent events are defined because study intervention adherence 

and initiation of additional antihyperglycemic medications is part of the treatment condition. 

Population-level summary and treatment effect of interest: The hazard ratio between 

orforglipron and insulin glargine for the time to first occurrence of any CEC-confirmed 

MACE-4.  

Rationale for the estimand: This estimand aims to evaluate the safety of orforglipron that 

reflects the real-life behavior of the target population. 

Overall Design: 

Study GZGS is a Phase 3, multicenter, randomized, open-label, active comparator, parallel-arm 

study designed to compare the effect of orforglipron with insulin glargine on the incidence of 

CEC-confirmed MACE-4 in individuals with T2D and obesity or overweight who are at 

increased risk for CV events. 

Brief Summary: 

The study includes a 

 screening and lead-in period 

 treatment period, and 

 safety follow-up period. 
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The study will continue until the following criteria are fulfilled: 

1. at least 52 weeks (Visit 20) from the time of the last participant randomized, 

2. at least 500 participants assigned to the orforglipron arm reach at least 104 weeks of 

treatment, and 

3.  

a. approximately 122 participants in this study experience at least 1 CEC-confirmed 

MACE-4 OR 

b. an interim of approximately 80% of the total planned 122 participants with a 

CEC-confirmed MACE-4, demonstrates that the primary endpoint has been met. 

See Section 9.4.1 for more details. 

The study duration depends on the rate of accrual of the event of interest and when at least 500 

participants assigned to the orforglipron arm reach at least 104 weeks of treatment. If the 

treatment period extends beyond 104 weeks, participants will continue repeated office visits 

every 12 weeks until the study ends, and the final visit occurs. 

Number of Participants: 

Approximately 2620 participants will be randomized in a 1:1 ratio to orforglipron 36 mg and 

insulin glargine to assess CV risk for orforglipron. 

Intervention Groups and Duration: 

This table lists the interventions used in this clinical study. 

Intervention Name Orforglipron Insulin glargine 

Dosage Level(s) 1 mg, 3 mg, 6 mg, 12 mg, 24 

mg, and 36 mg capsules 

prefilled pen containing 300 units (3 

mL), individualized dosing to achieve a 

FBG target of <100 mg/dL (<5.6 

mmol/L) 

Route of Administration Oral QD Subcutaneous injection QD 

Authorized as defined by EU 

Clinical Trial Regulation 
Not authorized in EU 

 

Authorized and used according to 

authorization 

Background antihyperglycemic medications: 

Eligible participants should be using at least 1, but not more than 3, of the following background 

oral antihyperglycemic medications: 

 Metformin 

 Sulfonylurea 

 SGLT-2 inhibitor 

These 3 oral antihyperglycemic medications are authorized as defined by EU Clinical Trial 

Regulation and should be used according to country specific prescribing information as 
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appropriate. If the only antihyperglycemic medication the participant is taking is metformin, the 

metformin dose must be ≥1500 mg/day unless a lower dose is being used due to renal 

impairment based on eGFR or other renal function measure.  

Duration: This is an event-driven study. Thus, the study duration depends on the rate of accrual 

of the event of interest and when at least 500 participants assigned to the orforglipron arm reach 

at least 104 weeks of treatment. 

Ethical Considerations of Benefit/Risk: 

The safety and efficacy profile seen to date for orforglipron supports the overall benefit risk for 

participants in this study. The anticipated risks are those associated with known pharmacologic 

effects of GLP-1 receptor agonists (RAs), namely GI tolerability and increased heart rate. These 

risks are monitorable, usually mild to moderate in severity, reversible, and readily manageable. 

To date there are no recognized AEs from orforglipron other than those related to GLP-1 

receptor agonism.  

The potential risks based on the knowledge for the GLP-1 RA class are considered acceptable in 

the context of the potential benefits anticipated from treatment with orforglipron in adult 

participants with T2D with obesity or overweight at increased CV risk. 

Data Monitoring Committee: Yes 

 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

15 

1.2. Schema  

Abbreviations: FTV = final treatment visit; MACE = major adverse cardiovascular events; QD= once daily. 

a All participants will be on stable treatment of at least 1 and no more than 3 oral antihyperglycemic drugs 

(metformin, sodium-glucose co-transporter 2-inhibitors, and/or sulfonylurea). 

b The starting dose of insulin glargine will be 10 IU/day, titrated to a FBG <100 mg/dL (<5.6 mmol/L) following an 

insulin dosing schedule (Section 6.1). Participants will titrate insulin glargine dose in a weekly manner and will 

make the dose decision with the investigator for the first 8 weeks (phone or clinic visit). From Week 8 to Week 16 

participants will continue weekly titration and will have phone or clinic visit every other week checking the 

accurate dose decision based on the algorithm. 

c Participants will be on study intervention for at least 52 weeks and will continue until study completion criteria are 

met. If the interim analysis shows that the primary objective has been met, the study may be declared complete. 

See Section 4.4. 

d Participants reaching 104 weeks of treatment prior to study closure will continue repeating visits every 12 weeks 

until study completion criteria are met. 

e All participants should perform a Visit 801, 2 weeks after their FTV. 
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1.3. Schedule of Activities (SoA)  

The SoA described below should be followed for all participants enrolled in 

Study J2A-MC-GZGS (GZGS). However, for those whose participation in this study is affected 

by exceptional circumstances, such as pandemics or natural disasters, please refer to Section 

10.12 for additional guidance. 

Section 1.3.1 describes procedures for Screening Visit 1, Lead-In Visit 2, and Treatment Visits 3 

to 15. 

Section 1.3.2 describes Treatment Visits 16 to 25-n, FTV, ED Visit, and Safety follow-up Visit 

801. 

Telehealth visits 

Telehealth visits may be by telephone or other technology. 

Fasting visits 

Participants should not eat or drink anything but water for a minimum of 8 hours before a fasting 

visit. 

If a participant attends these visits in a non-fasting state, samples for laboratory testing should 

not be collected and the participant should be asked to return to the site in a fasting state as soon 

as possible; all other procedures scheduled at the visit may be performed.  

All procedures, especially laboratory procedures and ECGs, should be completed prior to the 

participant taking study intervention on the day of randomization. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

17 

1.3.1. Screening Visit 1, Lead-In Visit 2, and Treatment Visits 3 to 15  

Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 

Informed consent X               

The ICF must be signed before any protocol-

specific tests/procedures are performed. See 

Section 10.1.3 for additional details. 

Inclusion and exclusion criteria, 

review and confirm 
X  X             

Confirm inclusion and exclusion criteria 

prior to randomization and administration of 

first dose of study intervention. See 

Sections 5.1 and 5.2. 

Demographics X               
Includes ethnicity (where permissible), year 

of birth, sex, and race. 

Preexisting conditions and medical 

history, including relevant surgical 

history 

X               

Collect all ongoing conditions and relevant 

past surgical and medical history. 

Prespecified medical history, 

including indication and history of 

interest 

X               

 

Prior treatments for indication X               
Includes prior treatments for diabetes, 

obesity, or overweight. 

Substance use, including alcohol, 

caffeine, tobacco, and nicotine 

replacement use 

  X             

 

Concomitant medications X X X X X X X X X X X X X X X  

Assess medication intensity, 

including dyslipidemia and 

hypertension 

            X   

For participants receiving antihypertensive 

or lipid-lowering treatment, the investigator 

should evaluate changes in the participant’s 

treatment intensity within each therapeutic 

area. The evaluation should be based on 

whether an overall change from 

randomization until the time of evaluation 

has occurred. 
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Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 

AEs X X X X X X X X X X X X X X X 

AEs are any events that occur after signing 

the ICF. See section 8.3.1. Collect additional 

data for adverse events of special interest 

and other safety topics. See Section 8.3.3. 

Physical Evaluation 

Height  X               See Section 10.10. 

Weight X  X X   X    X  X  X See Section 10.10. 

Waist circumference X  X X       X    X See Section 10.10. 

Vital signs X X X X   X    X  X  X 

Includes pulse rate and blood pressure. 

Measured in triplicate after participant has 

been sitting at least 5 min. See Sections 8.2.2 

and 10.10. 

Physical examination X               

The physical examination excludes pelvic, 

rectal, and breast examinations unless 

clinically indicated. 

Symptom-directed physical 

assessment 
 X 

Completed as indicated based on participant 

status and standard of care. May be 

performed by qualified site personnel per 

local regulations. 

12-lead ECG (Central)   X             

Collect ECG before blood samples for 

laboratory testing. 

ECG may be repeated at the investigator’s 

discretion at any visit. 

See Section 8.2.3. 

Fundus photography and further 

ophthalmological assessment (if 

applicable) 

 X              

Fundus photography performed only for 

participants who are eligible based on 

screening activities performed at Visit 1 

(including laboratory results). Before 

randomization, fundus photographs must be 

assessed by an ophthalmologist or other 

qualified healthcare professional, including 

further ophthalmological evaluation for any 

retinopathy or DME on photographs, to 

confirm eligibility (see exclusion criterion 

14, Section 5.2). Section 8.2.9. 
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Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 
Participant Diary (Electronic) 

Dispense diary  X              

Includes hypoglycemia, daily dose (oral 

orforglipron or insulin glargine), daily FBG, 

and 7-point SMBG as applicable. 

Diary review   X X X X X X X X X X X X X 
Diary review to include SMBG data, daily 

dosing, and hypoglycemic events. 

Remind participants about 7-point 

SMBG 
 X              

See Section 8.1.3. 

Record 7-point SMBG   X              

Insulin Dose Titration Participant Diary (Paper) 

Dispense diary   X X   X    X  X  X Applicable to participants randomized to 

insulin glargine. 
Diary review    X X X X X X X X X X X X Applicable to participants randomized to 

insulin glargine. 

Review insulin dose and adjustment per 

insulin titration schedule. 

Assess compliance with insulin dose 

adjustment per insulin titration 

schedule 
   X X X X X X X X X X X X 

Applicable to participants randomized to 

insulin glargine. 

Diary return    X   X    X  X  X Applicable to participants randomized to 

insulin glargine. 

Patient-Reported Outcomes (Electronic) 
Complete prior to any clinical administered 

assessments. See Section 8.1.4. 

SF-36v2 acute form   X              

EQ-5D-5L   X              

APPADL   X              

IW-SP   X              

PGIS – Physical Function Due to 

Weight 
  X             

 

DTSQs   X              

PHQ-9 X  X          X   This should be conducted with the C-SSRS. 
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Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 
Clinician-Administered Assessments (Paper) 

C-SSRS baseline and screening 

version 
X               

Adapted for the assessment of the ideation 

and behavior categories only. The intensity 

of ideation and lethality of behavior sections 

are removed. 

C-SSRS since last assessed version    X    X    X  X  X 

Adapted for the assessment of the ideation 

and behavior categories only. The intensity 

of ideation and lethality of behavior sections 

are removed. 
Participant Education 
Diabetes education (includes BG 

meter dispensing and SMBG 

training) 
 X              

See Section 5.3.1. 

Dispense BG meter and supplies as 

needed 
 X X X   X    X  X  X 

 

Laboratory Tests and Sample Collections 
Hematology X                

Hemoglobin A1c (HbA1c) X  X    X    X  X  X  

Clinical chemistry X  X          X    

Creatinine  X               

Cystatin-C X X X          X    

Estimated glomerular filtration rate 

(eGFR) 
X X           X   

Calculate using Chronic Kidney 

Disease-Epidemiology Collaboration 

(CKD-EPI) method. See Section 10.2. 

Glucose  X X    X    X  X  X  

Lipid panel   X          X    

C-reactive protein, high-sensitivity 

(hsCRP) 
  X          X   

 

Serum pregnancy X               

Only for individuals of childbearing 

potential and individuals assigned female at 

birth with a history of tubal ligation. See 

Section 10.4. 
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Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 

Urine pregnancy (local)   X             

Only for individuals of childbearing 

potential. Perform locally and prior to 

administering study intervention. Additional 

tests after randomization should be 

performed if a menstrual period is missed, if 

there is clinical suspicion of pregnancy, or as 

required by local law or regulation. 

Follicle stimulating hormone (FSH) X               
Perform as needed to confirm 

postmenopausal status. See Section 10.4. 
Thyroid stimulating hormone (TSH) X                

Insulin   X              

C-peptide   X              

Calcitonin X            X    

Pancreatic amylase X            X    

Lipase X            X    

Free fatty acids   X          X    

UACR   X          X    

Hepatitis C screening X               

For participants who are positive for HCV 

antibody, a follow-up test for HCV RNA 

will be performed automatically. Participants 

who are positive for HCV antibody and 

negative for HCV RNA may be enrolled. 

Hepatitis B screening X               

For participants who are positive for HbcAb, 

testing for HBV DNA will be performed. 

Participants who are positive for HbcAb and 

negative for HBV DNA may be enrolled. 

Orforglipron PK samples (predose)           X     

Collected from all participants assigned to 

the orforglipron group aged ≥75 years or 

those with baseline (at Visit 2 or at Visit 1 if 

Visit 2 value missing) 

eGFR <60 mL/min/1.73 m2. See Section 8.4 

Stored Samples 
Genetics sample   X             Sample can be obtained at or after the 

specified visit. 
Exploratory biomarker samples   X          X    
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Study J2A-MC-GZGS 

Screening 

and Lead-

in 

Treatment 
Comments 

 

Visit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15  

Weeks from Randomization -4 -2 - 1 2 3 4 5 6 7 8 10 12 14 16  

Visit Interval Tolerance (days) ±3 ±3 - ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±3 ±5  

Fasting Visit  X X    X    X  X  X  

Telehealth Visit     T T  T T T  T  T  T = telehealth visit 
Randomization and Dosing 
Register visit with IWRS X X X X X X X X X X X X X X X  

Randomization via IWRS   X              

Dispense study intervention via 

IWRS 
  X    X    X  X  X 

 

Dispense study intervention to 

participant 
  X    X    X  X  X 

 

Participant returns study intervention       X    X  X  X  

Assess study intervention compliance    X X X X X X X X X X X X  

 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

23 

1.3.2. Treatment Visits 16 to 25-n, Final Treatment Visit, Early Discontinuation, and Safety Follow-up Visit 801  

Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

Concomitant medications X X X X X X X X X X X X X  

Assess medication intensity, 

including dyslipidemia, and 

hypertension 

X    X  X  X  X X  

For participants receiving 

antihypertensive or lipid-

lowering treatment, the 

investigator should evaluate 

changes in the participant’s 

treatment intensity within 

each therapeutic area. The 

evaluation should be based 

on whether an overall 

change from randomization 

until the time of evaluation 

has occurred. 

AEs X X X X X X X X X X X X X 

AEs are any events that 

occur after signing the ICF. 

See Section 8.3.1.  

Collect additional data for 

adverse events of special 

interest. See Section 8.3.3. 

Physical Evaluation 

Weight X X X X X X X X X X X X X See Section 10.10. 

Waist circumference  X  X X  X  X X X X  See Section 10.10. 

Vital signs X X X X X X X X X X X X X 

Includes pulse rate and 

blood pressure. 

Measured in triplicate after 

participant has been sitting 

at least 5 min. See Sections 

8.2.2 and 10.10. 

Physical examination              

The physical examination 

excludes pelvic, rectal, and 

breast examinations unless 

clinically indicated. 
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Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

Symptom-directed physical 

assessment 
X 

Completed as indicated 

based on participant status 

and standard of care. May 

be performed by qualified 

site personnel per local 

regulations. 

12-lead ECG (Central) 

 

X   X    X  X X X 

Collect ECG before blood 

samples for laboratory 

testing. 

ECG may be repeated at the 

investigator’s discretion at 

any visit. 

See Section 8.2.3. 

Fundus photography and further 

ophthalmological assessment (if 

applicable) 

 

Xa   X    X  Xb Xb  

Follow-up fundus 

photography and additional 

ophthalmological 

evaluation will be 

performed at Week 24 

(±4 weeks) only if 

retinopathy or DME was 

present at baseline. Fundus 

photographs must be 

assessed by an 

ophthalmologist or other 

qualified healthcare 

professional, including 

further ophthalmological 

evaluation if needed. See 

Section 8.2.9. 
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Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

Participant Diary (Electronic) 

Diary review X X X X X X X X X X X X X 

Diary review to include 

SMBG data, daily dosing, 

and hypoglycemic events. 

Diary to be returned at 

V801. 

Remind participants about 7-

point SMBG 
   X          

See Section 8.1.3. Remind 

participants at Week 50 in 

addition to Week 40. 

Record 7-point SMBG     X          

Insulin Dose Titration Participant Diary (Paper) 

Dispense diary X X X X X X X X X X    

Applicable to 

participants randomized 

to insulin glargine. 

Diary review X X X X X X X X X X X X  

Applicable to 

participants randomized 

to insulin glargine. 

Review insulin dose and 

adjustment per insulin 

titration schedule. 

Assess compliance with 

insulin dose adjustment per 

insulin titration schedule 

X X X X X X X X X X X X  

Applicable to 

participants randomized 

to insulin glargine. 

Diary return X X X X X X X X X X X X  

Applicable to 

participants randomized 

to insulin glargine. 

Patient-Reported Outcomes (Electronic) 

Complete prior to any 

clinical administered 

assessments. See 

Section 8.1.4. 

SF-36v2 acute form  X   X  X  X  X X   

EQ-ED-5L  X   X  X  X  X X   

APPADL  X   X  X  X  X X   
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Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

IW-SP  X   X  X  X  X X   

PGIS – Physical Function due to 

Weight 
 X   X  X  X  X X  

  

PGIC – Physical Function due 

to Weight 
 X   X  X  X  X X  

  

DTSQc  X   X  X  X  X X   

PHQ-9  X   X  X  X X X X X 
This should be conducted 

with the C-SSRS. 

Clinician-Administered Assessments (Paper) 

C-SSRS since last assessed 

version 
X X X X X X X X X X X X X 

Adapted for the assessment 

of the ideation and behavior 

categories only. The 

intensity of ideation and 

lethality of behavior 

sections are removed. 

Participant Education 

Diabetes education (includes 

BG meter dispensing and 

SMBG training) 

             See Section 5.3.1. 

Dispense BG meter and supplies 

as needed 
X X X X X X X X  X X    

Laboratory Tests and Sample Collections 

Hematology  X   X    X  X X   

Hemoglobin A1c (HbA1c) X X X X X X X X X X X X   

Clinical chemistry  X  X X  X  X  X X X 

If close hepatic monitoring 

or comprehensive hepatic 

evaluation criteria are met 

based on V801 laboratory 

assessment, follow up per 

Section 8.2.7 must be 

completed: repeat 

laboratory testing within 

48-72 hours, and for 

comprehensive evaluation, 

perform abdominal imaging 
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Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

study (for example, 

ultrasound or CT scan). 

Cystatin-C  X  X X  X  X  X X   

Estimated glomerular filtration 

rate (eGFR) 
 X  X X  X  X  X X  

Calculate using Chronic 

Kidney 

Disease-Epidemiology 

Collaboration 

(CKD-EPI) method. See 

Section 10.2. 

Glucose X X  X X  X  X  X X   

Lipid panel  X  X X  X  X  X X   

C-reactive protein, high-

sensitivity (hsCRP) 
 X  X X  X  X  X X   

Urine pregnancy (local) See comments 

Only for individuals of 

childbearing potential. 

Additional pregnancy tests 

after randomization should 

be performed at any time 

during the trial if a 

menstrual period is missed, 

there is clinical suspicion of 

pregnancy, or as required 

by local law or regulation. 

Insulin  X   X    X  X X   

C-peptide  X   X    X  X X   

Calcitonin  X   X  X  X  X X X  

Pancreatic amylase  X   X  X  X  X X X  

Lipase  X   X  X  X  X X X  

Free Fatty Acids  X  X X  X  X  X X   

UACR  X  X X  X  X  X X   
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Study J2A-MC-GZGS Treatment 
Safety 

follow -

up 

Comments 

Visit Number 16 17 18 19 20 21 22 23 24 25-n FTV ED 801  

Weeks from Randomization 20 24 32 40 52 64 76 88 104 
Repeating 

Visit 
  

2 weeks 

post-

treatment 

Repeating visits beyond 

Week 104 will be every 12 

weeks. 

Visit Interval Tolerance (days) ±5 ±5 ±5 ±5 ±5 ±5 ±7 ±7 ±7 ±7     

Fasting Visit X X  X X  X  X  X X   

Orforglipron PK samples 

(predose) 
X   X  X  X    X  

Collected from all 

participants assigned to the 

orforglipron group aged 

≥75 years or those with 

baseline (at Visit 2 or at 

Visit 1 if Visit 2 value 

missing) 

eGFR <60 mL/min/1.73 m2. 

See Section 8.4 

Stored Samples 

Exploratory biomarker samples    X     X  X    

Randomization and Dosing 

Register visit with IWRS X X X X X X X X X X X  X  

Dispense study intervention via 

IWRS 
X X X X X X X X X X     

Dispense study intervention to 

participant 
X X X X X X X X X X     

Participant returns study 

intervention 
X X X X X X X X X X X X   

Assess study intervention 

compliance 
X X X X X X X X X X X X   

Abbreviations: AE = Adverse event; APPADL = Ability to Perform Physical Activities of Daily Living; CKD = chronic kidney disease; C-SSRS= Columbia-

Suicide Severity Rating Scale; CT = computed tomography; DME = diabetic macular edema; DTSQc = Diabetes Treatment Satisfaction Questionnaire-

Change; DTSQs = Diabetes Treatment Satisfaction Questionnaire – Status; ECG = Electrocardiogram; ED = early discontinuation; FBG = Fasting blood 

glucose; FTV = final treatment visit; HbA1c= hemoglobin A1c; HbcAb= hepatitis B core antibody; HBV= hepatitis B virus; HCV= hepatitis C virus; ICF = 

informed consent form; IWRS = interactive web response system; IW-SP = Impact of Weight on Self-Perception; PHQ-9 = Patient Health Questionnaire-9; 

PK = pharmacokinetic; PGIC = Patient Global Impression of Change; PGIS = Patient Global Impression of Severity; SF-36v2 = Short Form-36 version 2 

Health Survey Acute Form; SMBG = self-monitoring of blood glucose; UACR = urinary albumin/creatinine ratio 

a Repeat at Week 24 (±4 weeks) only if diabetic retinopathy of any severity or macular edema was observed on baseline assessment (see Section 8.2.9) 

b Repeat at FTV or ED visit if more than 24 weeks have passed since the last examination (see Section 8.2.9). 
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2. Introduction  

GLP-1 receptor agonism is an established therapeutic mechanism for glycemic control in T2D as 

well as weight management in individuals with obesity or overweight, with or without T2D. 

Unlike injectable or orally available peptide GLP-1 RAs approved by regulatory authorities to 

date, orforglipron is an oral, small molecule GLP-1 RAs. 

Orforglipron is being developed both as a daily oral adjunct therapy to diet and exercise to treat 

T2D and for use in chronic weight management. 

2.1. Study Rationale  

The aim of the present study (GZGS) is to compare the effect of orforglipron with insulin 

glargine on the incidence of MACE-4 in individuals with T2D and obesity or overweight who 

are at increased risk for CV events. The study will also compare the effects of orforglipron and 

insulin glargine on glycemic control, body weight parameters, and overall safety profile in 

individuals with T2D and obesity or overweight at increased CV risk. 

Study GZGS is designed to establish the CV safety of orforglipron for both intended indications 

of T2D and chronic weight management. Obesity is a strong risk factor for T2D, and the 

majority of participants in T2D clinical trials also have obesity or overweight. Additionally, T2D 

is a strong risk factor for CVD in people with obesity or overweight (Dal Canto et al. 2019). 

Thus, the study population to be enrolled in Study GZGS is considered appropriate for 

evaluating the CV safety of orforglipron for both T2D and chronic weight management. 

2.2. Background  

Type 2 diabetes and cardiovascular disease risk 

T2D is a metabolic condition characterized by impaired glycemic control caused by increased 

insulin resistance and successive beta-cell failure and consequently inadequate insulin secretion. 

T2D is frequently associated with comorbidities such as increased weight or obesity, 

hypertension, and increased blood lipoprotein concentrations. Participants with T2D have a 

higher risk for CVDs particularly arteriosclerotic diseases in the heart and in the central nervous 

system. Global epidemiological studies show approximately a third of individuals with T2D have 

CVD and is the primary cause of mortality responsible for about half of all deaths (most due to 

coronary artery disease and stroke) (Einarson et al. 2018). 

Type 2 diabetes and obesity 

Obesity is known to be the main risk factor for T2D, and data from clinical trials demonstrate the 

potential extent of overlap between people with T2D and overweight/obesity. The ongoing 

global obesity epidemic increases the incidence of T2D and other comorbidities, including 

hyperlipidemia and hypertension, resulting in an increased risk of micro- and macrovascular 

complications in individuals with these conditions. Glucose-lowering therapies that encompass 

weight loss may have a potential to improve treatment of T2D, slow its progression, and reduce 

the risk of chronic complications. 
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Clinical data for orforglipron 

A detailed description of the chemistry, pharmacology, efficacy, and safety of orforglipron is 

provided in the IB. 

The clinical pharmacology, PK, and PD of orforglipron were initially studied in 2 completed 

Phase 1 studies, J2A-MC-GZGA (GZGA) in healthy volunteers and J2A-MC-GZGC (GZGC) in 

participants with T2D. Results from these studies demonstrated a PK profile appropriate for once 

daily oral dosing that can be administered without limitations pertaining to food or water intake 

or time of day. The PK of orforglipron plasma concentration increase was approximately 

proportional to the increase of dose across the 9 mg QD to 45 mg QD dose range. Consistent 

with the GLP-1 RA class, GI AEs of nausea, vomiting, and constipation were the most reported 

AEs. PD results from Study GZGC showed clinically relevant improvements in HbA1c of up to -

1.4%, and weight loss of up to -5.8 kg after 12 weeks of treatment with orforglipron 9 mg QD to 

45 mg QD in people with T2D. 

Two Phase 2 studies have evaluated the safety and efficacy of orforglipron, one for treatment of 

T2D (Study J2A-MC-GZGE [GZGE]) and another for treatment of obesity or overweight (Study 

J2A-MC-GZGI [GZGI]). In Study GZGE, orforglipron treatment for 26 weeks at doses of 3 mg 

to 45 mg QD resulted in mean changes from baseline in HbA1c up to -2.1% (treatment 

difference of -1.7% vs placebo) and mean weight loss of up to 10 kg (treatment difference of 8 

kg vs placebo). In people with obesity or overweight (Study GZGI), mean percent weight loss of 

up to 13% from baseline (11% compared to placebo) was observed with orforglipron treatment at 

the primary 26-week endpoint. The overall safety profile of orforglipron in both studies was 

consistent with that established for the GLP-1 RA class, with most common TEAEs being GI 

related (nausea, vomiting, diarrhea and constipation). Data from these Phase 2 studies supported 

the further clinical development of orforglipron. 

2.3. Benefit/Risk Assessment  

More detailed information about the known and expected benefits and risks and reasonably 

expected AEs of orforglipron may be found in the IB. For the insulin glargine comparator, refer 

to local labeling for more information about the known and expected benefits and risks. 

2.3.1. Risk Assessment  

Study intervention 

The potential risks associated with orforglipron are similar to that of marketed GLP-1 RAs. The 

most commonly reported TEAEs observed in the orforglipron clinical studies, in healthy 

participants or participants with T2D or obesity, are GI effects, including nausea, diarrhea, and 

vomiting. Most were mild to moderate in severity and tended to occur during the dose escalation 

period. 
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Potential risks associated with orforglipron include 

 acute pancreatitis 

 increases in heart rate 

 hypoglycemia when used with insulin or insulin secretagogues 

 hypersensitivity reactions, and 

 thyroid C-cell effects (only observed in rodents) 

Rapid improvements in glucose control have been associated with temporary worsening of 

diabetic retinopathy and is thus another potential risk associated with the study. 

For the insulin glargine comparator, refer to the Instructions for Use for more information about 

the known and expected benefits and risks. 

Sections 5.1, 5.2, and 8.2 address mitigation, management, and monitoring of the known 

potential risks associated with orforglipron. 

Study procedures 

Blood draws 

Risks of blood draws for clinical laboratory assessments include the potential for some pain and 

a small risk of bruising or infection at the site. 

ECG collection 

Collection of ECGs may cause mild discomfort during placement and removal of leads from the 

skin. Some participants may experience local irritation or redness at the sites of lead attachment. 

Retinopathy assessment 

Dilating drops if used for pupil dilation for the eye examination may sting temporarily, and may 

cause temporary blurred vision, difficulty focusing, and light sensitivity. Pharmacologic 

dilatation may be contraindicated in some participants with eye conditions, for example, closed 

angle glaucoma. 

2.3.2. Benefit Assessment  

The known pharmacology of GLP-1 receptor agonism supports an expectation of some benefit 

on glycemic control and weight loss with orforglipron. Improvements in some cardiometabolic 

risk factors, including BP and serum lipids, may also be expected. GLP-1 RAs have generally 

been associated with reduced risk of CV events in people with T2D (Giugliano et al. 2021). 

Participants may also benefit from receiving personal health information, routine safety 

assessments, diabetes education, lifestyle management counseling, and frequent engagement 

with health care providers during the study, which provide opportunities for coaching and 

support. 

2.3.3. Overall Benefit Risk Conclusion  

The safety and efficacy profile seen to date for orforglipron supports the overall benefit risk for 

participants in this study. The anticipated risks are those associated with known pharmacologic 

effects of GLP-1 RAs, namely GI tolerability and increased heart rate. These risks are 

monitorable, usually mild to moderate in severity, reversible, and readily manageable. To date 
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there are no recognized AEs from orforglipron other than those related to GLP-1 receptor 

agonism.  

The potential risks based on the knowledge for the GLP-1 RA class are considered being 

acceptable in the context of the potential benefits anticipated from treatment with orforglipron in 

adult participants with T2D with obesity or overweight at increased CV risk. 
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3. Objectives, Endpoints, and Estimands  

Objectives Endpoints 

Primary 

To demonstrate that orforglipron is non-inferior to 

insulin glargine (with a NIM of 1.8) in occurrence 

of MACE-4  

 Time to first occurrence of any MACE-4  

o MI 

o stroke 

o hospitalization for unstable angina, or 

o CV death 

Key Secondary (controlled for type 1 error) 

To demonstrate that orforglipron is non-inferior to 

insulin glargine in glycemic control (NIM = 0.3% 

for HbA1c) 

 Change from baseline in HbA1c at Week 52 

To demonstrate that orforglipron is superior to 

insulin glargine in glycemic control 
 Change from baseline in HbA1c at Week 52 

To demonstrate that orforglipron is superior to 

insulin glargine in weight management 

 Percent change from baseline in body weight at Week 

52 

 Change from baseline in body weight at Week 52 

To demonstrate that orforglipron is superior to 

insulin glargine in occurrence of MACE-3  

 Time to first occurrence of any MACE-3  

o MI 

o stroke, or 

o CV death 

Additional Secondary 

To compare orforglipron to insulin glargine on 

additional measures of glycemic control  

 Change from baseline in HbA1c at Week 76 

 Proportion of participants with the following HbA1c 

target values at Week 52 and Week 76 

 <7.0% (53 mmol/mol) 

 ≤6.5% (48 mmol/mol) 

 <5.7% (39 mmol/mol) 

 Change from baseline in fasting serum glucose at 

Week 52 and Week 76 

 Change from baseline in daily average 7-point SMBG 

at Week 52 

To compare orforglipron to insulin glargine on 

additional measures of weight management 

 Percent change from baseline in body weight at Week 

76 

 Change from baseline in body weight at Week 76 

 Change from baseline in BMI at Week 52 and Week 

76 
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Objectives Endpoints 

 Change from baseline in waist circumference at 

Week 52 and Week 76 

 Proportion of participants who achieved weight loss 

of ≥5%, ≥10%, and ≥15% at Week 52 and Week 76 

To compare orforglipron to insulin glargine on lipid 

parameters and other markers of CV risk 

 Change from baseline at Week 52 and Week 76 in: 

o Total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o Non-HDL cholesterol 

o Triglycerides 

o C-reactive protein (high-sensitivity) 

o Free fatty acids 

To compare orforglipron to insulin glargine on 

measures of blood pressure 

 Change from baseline at Week 52 and Week 76 in: 

o Systolic blood pressure 

o Diastolic blood pressure 

To compare the effect of orforglipron to insulin 

glargine on kidney function and kidney outcomes 

through final treatment visit in the overall study 

population and in the subpopulation with baseline 

CKDa 

 eGFR slope (CKD-EPI cystatin-c equation 2012) 

 UACR: percent change from baseline 

 The composite kidney outcome of new onset of 

macroalbuminuria, ≥40% decline in eGFR from 

baseline, ESRD, or renal deaths 

 The composite kidney outcome of ≥40% decline in 

eGFR from baseline, ESRD, or renal deaths 

To compare orforglipron to insulin glargine with 

respect to patient-reported outcomes 

 Change from baseline at Week 52 and Week 76 in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight 

o PGIC – Physical Function Due to Weight 

To characterize the PK of orforglipron in 

participants aged ≥ 75 years old and in participants 

with baseline eGFR <60 mL/min/1.73 m2 

 Population PK parameters 

To describe the safety of orforglipron in participants 

with T2D 

 Summary of safety data, including number and 

incidence of 

 SAEs 

 TEAEs 

 discontinuations due to AEs 
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Objectives Endpoints 

Tertiary 

To compare long-term effects of orforglipron to 

insulin glargine on glycemic control 

 Change from baseline through final treatment visit in 

HbA1c and fasting glucose 

 Proportion of participants with HbA1c target values 

of <7.0% (53 mmol/mol), ≤6.5% (48 mmol/mol), or 

<5.7% (39 mmol/mol) 

To compare long-term effects of orforglipron to 

insulin glargine on body weight 

 Change from baseline through final treatment visit in: 

 Body weight 

 BMI 

 Waist circumference 

 Proportion of participants with weight loss of ≥5%, 

≥10%, and ≥15% 

To compare long-term effects of orforglipron to 

insulin glargine on markers of CV risk 

 Change from baseline through final treatment visit in: 

o Total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o Non-HDL cholesterol 

o Triglycerides 

o C-reactive protein (high-sensitivity) 

o Free fatty acids 

To compare long-term effects of orforglipron to 

insulin glargine on blood pressure 

 Change from baseline through final treatment visit in: 

o Systolic blood pressure 

o Diastolic blood pressure 

To compare long-term effects of orforglipron to 

insulin glargine with respect to patient-reported 

outcomes 

 Change from baseline through final treatment visit in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight 

o PGIC – Physical Function Due to Weight  

Abbreviations: AE = adverse event; APPADL = Ability to Perform Physical Activities of Daily Living; BMI = 

Body mass index; CKD – EPI = Chronic Kidney Disease – Epidemiology; CV = Cardiovascular; DTSQc = 

Diabetes Treatment Satisfaction Questionnaire-Change; DTSQs = Diabetes Treatment Satisfaction Questionnaire 

– Status; ESRD = End Stage Renal Disease; FBG = Fasting blood glucose; HbA1c= hemoglobin A1c; HDL = 

high density lipoprotein; IW-SP = Impact of Weight on Self-Perception; LDL = low density lipoprotein; MACE 

= Major adverse cardiovascular events; MI = Myocardial Infarction; NIM = noninferiority margin; PGIC = 

Patient Global Impression of Change; PGIS = Patient Global Impression of Severity; SF-36v2 = Short Form-36 
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version 2 Health Survey Acute Form; SAE = serious adverse event; SMBG = Self-monitoring of blood glucose; 

T2D = Type 2 Diabetes; TEAE = Treatment-emergent adverse event; UACR = Urinary Albumin to Creatinine 

Ratio; VLDL = Very-low-density lipoprotein. 

a Subpopulation with baseline CKD is defined as the participant’s age ≥35 years with medical history of CKD and 

have eGFR <60 mL/min/1.73 m2 (CKD-EPI) on consecutive measurements (Visit 1 and Visit 2).  

Estimand for MACE-4 

The primary clinical question of interest is: Does treatment with orforglipron result in an 

unacceptable increase (80% excess risk) in the occurrence of the CEC-confirmed MACE-4 

compared to insulin glargine in adults with T2D at high CV risk as defined by the study 

eligibility criteria, irrespective of study intervention adherence or initiation of additional 

antihyperglycemic medications? 

The analysis for the primary endpoint will be assessed at the primary database lock, guided by an 

estimand comparing orforglipron with insulin glargine based on the safety data points set from 

the safety participants analysis set (Section 9.2). 

The estimand for the primary endpoint is described by the following attributes: 

Population: Individuals who meet the eligibility criteria.  

Primary endpoint: Time from randomization to first occurrence of any CEC-confirmed 

MACE-4. 

Treatment condition: The randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional 

antihyperglycemic medications. 

Intercurrent events (ICE): No ICEs are defined because study intervention adherence and 

initiation of additional antihyperglycemic medications is part of the treatment condition.  

Population-level summary and treatment effect of interest: The HR between orforglipron and 

insulin glargine for the time to first occurrence of any CEC-confirmed MACE-4.  

Rationale for the estimand: This estimand aims to evaluate the cardiovascular safety of 

orforglipron that reflects the real-life behavior of the target population. 

 

Estimand for MACE-3 

The clinical question of interest for a key secondary endpoint, MACE-3:  

 Is treatment with orforglipron superior to insulin glargine regarding time to first 

occurrence of the CEC-confirmed MACE-3 in adults with T2D at high CV risk as 

defined by the study eligibility criteria, irrespective of study intervention adherence or 

initiation of additional antihyperglycemic medications?  

The analysis for MACE-3 will be assessed at the primary database lock, guided by an estimand 

comparing orforglipron with insulin glargine based on the safety data points set from the safety 

participants analysis set (Section 9.2).  

The estimand for MACE-3 is described by the following attributes: 

Population: Individuals who meet the eligibility criteria. 
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Primary endpoint: Time from randomization to first occurrence of any CEC-confirmed 

MACE-3. 

Treatment condition: The randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional 

antihyperglycemic medications. 

ICE: No ICEs are defined because study intervention adherence and initiation of additional 

antihyperglycemic medications is part of the treatment condition.  

Population-level summary and treatment effect of interest: The HR between orforglipron and 

insulin glargine for the time to first occurrence of any CEC-confirmed MACE-3.  

Rationale for the estimand: This estimand aims to evaluate the effect of orforglipron on CV 

risk that reflects the real-life behavior of the target population. 
 

The remaining key secondary efficacy endpoints (HbA1c and body weight change) will be 

assessed by 2 estimands, namely, (a) treatment regimen estimand and (b) efficacy estimand.  

Treatment regimen estimand for HbA1c and body weight change endpoints  

The clinical question of interest is: What is the treatment difference in the change in HbA1c and 

change (percent change) in body weight from baseline at Week 52 between orforglipron and 

insulin glargine in adults with T2D at high CV risk as defined by the study eligibility criteria 

regardless of adherence to study intervention or initiation of additional antihyperglycemic 

medications?  

Treatment regimen estimand is described by the following attributes: 

Population: Individuals who meet the eligibility criteria. 

Endpoints:  

 Change from baseline in HbA1c at Week 52  

 Percent change from baseline in body weight at Week 52 

 Change from baseline in body weight at Week 52 

Treatment condition: The randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional 

antihyperglycemic medications.  

ICE: No ICEs because study intervention adherence and initiation of additional 

antihyperglycemic medications are part of the treatment condition.     

Population-level summary and treatment effect of interest:  

 Difference in mean change from baseline in HbA1c at 52 weeks between 

orforglipron and insulin glargine. 

 Difference in mean percent change from baseline in body weight at 52 weeks 

between orforglipron and insulin glargine. 

 Difference in mean change from baseline in body weight at 52 weeks between 

orforglipron and insulin glargine. 
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Rationale for treatment regimen estimand: This estimand aims to evaluate the efficacy of 

orforglipron that reflects the real-life behavior of the target population.  

Efficacy estimand for HbA1c and body weight change endpoints  

The clinical question of interest is: What is the treatment difference in the change in HbA1c and 

change (percent change) in body weight from baseline at Week 52 between orforglipron and 

insulin glargine in adults with T2D at high CV risk as defined by the study eligibility criteria if 

they would remain on their randomized treatment for 52 weeks and would not initiate additional 

antihyperglycemic medications? 

Efficacy estimand attributes are:  

Population: Individuals who meet the eligibility criteria.    

Endpoints:  

 Change from baseline in HbA1c at Week 52. 

 Percent change from baseline in body weight at Week 52. 

 Change from baseline in body weight at Week 52. 

Treatment condition: The randomized treatment with allowance for potential dose interruptions 

and modifications.  

ICEs: ICEs include permanent discontinuation of study intervention and initiation of additional 

antihyperglycemic medications and will be handled by the hypothetical strategy. The potential 

outcome of interest is the efficacy response if participants would remain on their randomly 

assigned study intervention for 52 weeks and would not initiate additional antihyperglycemic 

medications. Dose modifications and interruptions will not be considered as ICEs because they 

are part of treatment condition.  

Population-level summary and treatment effect of interest: 

 Difference in mean change from baseline in HbA1c at 52 weeks between 

orforglipron and insulin glargine.  

 Difference in mean percent change from baseline in body weight at 52 weeks 

between orforglipron and insulin glargine. 

 Difference in mean change from baseline in body weight at 52 weeks between 

orforglipron and insulin glargine. 

Rationale for efficacy estimand: This estimand aims to study the efficacy of orforglipron under 

the ideal condition that all participants would adhere to the randomly assigned study intervention 

without being confounded by the initiation of other antihyperglycemic medications. 
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4. Study Design  

4.1. Overall Design  

Study GZGS is a Phase 3, multicenter, randomized, open-label, active comparator, parallel-arm 

study designed to compare the effect of orforglipron with insulin glargine on the incidence of 

CEC-confirmed MACE-4 in individuals with T2D and obesity or overweight who are at 

increased risk for CV events. 

The study includes a 

 screening and lead-in period 

 treatment period, and 

 safety follow-up period. 

The study will continue until the following criteria are fulfilled: 

1. at least 52 weeks (Visit 20) from the time of the last participant randomized,  

2. at least 500 participants assigned to the orforglipron arm reach at least 104 weeks of 

treatment, and 

3.  

a. approximately 122 participants in this study experience at least 1 CEC-confirmed 

MACE-4 OR  

b. an interim of approximately 80% of the total planned 122 participants with a 

CEC-confirmed MACE-4, demonstrates that the primary endpoint has been met. 

See Section 9.4.1 for additional details for the potential interim, primary, and final DBLs. 

See the SoA (Section 1.3) for visit details. 

4.2. Scientific Rationale for Study Design  

The study is designed to establish the CV safety of orforglipron prior to registration submission, 

in alignment with regulatory guidance from the FDA and EMA. 

Study duration 

This is an event-driven study. Thus, the study duration depends on the rate of accrual of the 

event of interest and when at least 500 participants assigned to the orforglipron arm reach at least 

104 weeks of treatment. If the treatment period extends beyond 104 weeks, participants will 

continue repeated office visits every 12 weeks until the study end and the final visit occurs. 

The variable treatment duration and study completion definition described in Section 4.1 will 

provide sufficient 24-month participant exposures to meet regulatory requirements and to 

provide a sufficient number of participants with a MACE-4 outcome to rule out excess CV risk. 

Choice of comparator 

Insulin glargine was chosen as the active comparator with respect to glycemic control in this 

study. An active glycemic control comparator rather than placebo was selected because this 

study will include participants with uncontrolled T2D despite use of oral antihyperglycemic 
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therapies (HbA1c up to 10.5% [91 mmol/mol], inclusive), with a follow-up period of 

approximately 2 years or more, depending on the accrual rate of MACE. 

Insulin glargine has been demonstrated in the ORIGIN study to have a neutral effect on CV 

outcomes (ORIGIN Trial Investigators et al. 2012) and is thus a valid comparator for assessing 

the CV risk of orforglipron. The use of insulin glargine, with careful attention to appropriate 

titration, should maintain adequate glycemic control in the comparator arm and avoid large 

differences in HbA1c between the study treatments. Moreover, in contrast to a placebo 

comparator, use of insulin glargine as the comparator should mitigate against an unequal use of 

rescue medications for hyperglycemia with established CV benefit (for example, SGLT-2 

inhibitors) which could confound the assessment of CV safety of orforglipron. 

To ensure a valid comparison of the randomized study treatments, it is important that insulin 

glargine is titrated optimally throughout the entire study. Participants will be required to use an 

insulin titration schedule, which has been shown to be effective in enabling a high proportion of 

participants with T2D to achieve their therapeutic targets when treated with insulin glargine 

(Riddle et al. 2003) as described in Section 6.6.1. 

Choice of primary endpoint 

The primary endpoint of MACE-4 is a commonly used endpoint in clinical trials evaluating the 

efficacy and safety of CV therapies (Hicks et al. 2015). 

In addition, MACE-4 has been previously used as the primary endpoint for meta-analyses to 

exclude excess CV risk for multiple classes of diabetes medications at the time of first regulatory 

submission, including 

 DPP-4 inhibitors (Johansen et al. 2012) 

 GLP-1 RAs (Fisher et al. 2015; Ferdinand et al. 2016) 

 SGLT-2 inhibitors (Sonesson et al. 2016), and 

 the GIP/GLP-1 receptor agonist tirzepatide (Del Prato et al., 2021). 

Collection of race and ethnicity data 

In this study, collection of demographic information includes race and ethnicity. The scientific 

rationale is based on the need to assess variable response in safety and/or efficacy based on race 

or ethnicity. This question can be answered only if all the relevant data are collected. 

4.3. Justification for Dose  

The orforglipron 36 mg dose administered orally QD will be evaluated as the target maintenance 

dose in this study. 

Orforglipron 36 mg QD was selected as the maximum dose for both treatment of T2D and 

weight management programs based on assessment of safety, efficacy (glycemic control and 

weight loss), and GI tolerability data from Phase 1 and Phase 2 clinical studies. The dose 

escalation method was selected to optimize GI tolerability based on assessment of different 

starting doses and escalation intervals used in the Phase 2 studies. The totality of these results 

suggested a lower starting dose of 1 mg for 4 weeks prior to escalating to 3 mg, followed by no 

more than a doubling of dose at 4-week intervals thereafter until the 36 mg target dose is attained 
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(Section 6.6.1). This dose regimen would permit adequate time for development of tolerance to 

GI events and is predicted to improve GI tolerability in the Phase 3 studies. 

Investigators will be instructed to make all efforts to dose escalate participants assigned to 

orforglipron to the intended 36 mg QD target dose. However, in this study with a primary 

objective of assessing CV safety, dose adjustment will be allowed for participants experiencing 

GI tolerability issues. Participants will be allowed to continue in the trial at maximally tolerated 

doses that could be lower than 36 mg QD, as long as this dose is at least 3 mg QD (Section 6.6) 

considered as the lowest effective dose for glycemic control. 

4.4. End of Study Definition  

The end of the study is defined as the date of the last visit of the last participant during the study 

close out period, after the criteria listed in Section 4.1 has been met. 

The investigator should make every attempt to collect and report data for all randomized 

participants, including any participants who have temporarily interrupted or discontinued study 

intervention (see Section 7.1.2) as soon as possible after initiation of the study closeout period. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

42 

5. Study Population  

Prospective approval of protocol deviations to recruitment and enrollment criteria, also known as 

protocol waivers or exemptions, is not permitted. 

5.1. Inclusion Criteria  

Participants are eligible to be included in the study only if all of the following criteria apply: 

Age 

1. Participant must be at least 18 years of age or the legal age of consent in the jurisdiction 

in which the study is taking place at the time of signing the informed consent, whichever 

is older. 

Type of participant and disease characteristics 

2. Have a clinical diagnosis of T2D based on the World Health Organization classification 

or other locally applicable diagnostic standards. 

3. Have HbA1c value at screening Visit 1  

a. between ≥7.0% (53 mmol/mol) and ≤10.5% (91 mmol/mol) if background 

diabetes medication does not include a sulfonylurea, or 

b. between ≥7.5% (58 mmol/mol) and ≤10.5% (91 mmol/mol) if background 

diabetes medication includes a sulfonylurea. 

4. Are on stable treatment with unchanged dose of at least 1 and no more than 3 oral 

antihyperglycemic drugs for at least 90 days before screening Visit 1, and between Visit 

1 and Visit 3. 

Allowed antihyperglycemic drugs for inclusion are restricted to: 

 metformin (if on metformin alone, total daily dose must be ≥1500 mg/day unless a 

lower dose is being used due to renal impairment based on eGFR or other renal 

function measure), 

 SGLT-2 inhibitors, or 

 sulfonylurea. 

5. Have increased risk of CV events by at least 1 of the following:  

Note: Supporting medical documentation is required to confirm history of risks below 

Risk Definition 

Coronary heart disease Any of the following: 

 history of acute myocardial infarction, ST elevation, 

or non-ST elevation 

 stenosis of ≥50% in at least 1 major coronary artery 

as determined by cardiac imaging (left main, left 

anterior descending, ramus intermedius, left 

circumflex, or right) 

 coronary calcium score ≥300 

 stable angina pectoris treated with anti-anginal 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

43 

Risk Definition 

medication 

 asymptomatic cardiac ischemia documented by 

cardiac imaging on exercise or pharmacologic stress 

test, or 

 history of percutaneous coronary intervention or 

coronary artery bypass surgery. 

Peripheral arterial disease, presumed 

to be of atherosclerotic origin 

Any of the following: 

 current or intermittent claudication and an ankle-

brachial index ≤0.90 

 resting limb ischemia 

 stenosis of >50% in an iliac, femoral, popliteal, or 

subclavian artery 

 peripheral arterial revascularization or amputation 

due to atherosclerotic vascular disease 

 asymptomatic carotid artery stenosis ≥70% 

 carotid artery revascularization, or 

 abdominal aortic aneurysm. 

Cerebrovascular disease, presumed to 

be of atherosclerotic origin 

History of ischemic stroke OR 

age ≥50 years and history of transient ischemic attack (TIA). 

Note: does not include stroke or TIA due to nonatherosclerotic 

causes, for example, hypertension, embolism, or hemorrhagic 

stroke 

Chronic Kidney Disease (CKD) ALL of the following: 

 age ≥35 years 

 history of CKD, and 

 eGFR <60 mL/min/1.73 m2 (CKD-Epidemiology 

[CKD-EPI]) on consecutive measurements (Visit 1 

and Visit 2) 

Congestive heart failure (CHF) Age ≥50 years and history of CHF by the New York Heart 

Association functional classification II to III 

6. Are motivated and willing to make themselves available for the duration of the study and 

are able to follow study procedures as required, including 

 perform SMBG per protocol 

 maintain a study diary, and 

 complete patient questionnaires. 

Weight 

7. Are of stable weight (±5%) for at least 90 days prior to Visit 1 and agree to not initiate an 

intensive diet or exercise program during the study with the intent of reducing 

body weight other than the lifestyle and dietary measures for diabetes treatment. 

8. Have a body mass index ≥25.0 kg/m2 at screening Visit 1. 
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Sex and contraceptive/barrier requirements 

9. Individuals AMAB and individuals AFAB 

Nonpregnant, nonbreastfeeding IOCBP and INOCBP may participate in this study.  

Individuals AMAB may participate in this trial. For individuals AMAB, no contraception 

is required except in compliance with specific local government study requirements. 

See Section 10.4 for definitions and additional requirements related to contraception. 

Contraceptive use by participants should be consistent with local regulations regarding 

the methods of contraception for those participating in clinical studies. For the 

contraception requirements of this protocol, see Section 10.4. 

Informed consent 

10. Capable of giving signed informed consent as described in Section 10.1, which includes 

compliance with the requirements and restrictions listed in the ICF and in this protocol. 

5.2. Exclusion Criteria  

Participants are excluded from the study if any of the following criteria apply: 

Medical conditions 

Diabetes related 

11. Have T1D. 

12. Have a history of ≥1 episode of ketoacidosis or hyperosmolar state or coma within the 

last 6 months prior to Visit 1. 

13. Have a history of ≥1 episode of severe hypoglycemia or ≥1 episode of hypoglycemia 

unawareness within the last 6 months prior to Visit 1. 

14. Are currently receiving or planning to receive treatment for diabetic retinopathy and/or 

macular edema (for example, laser photocoagulation or intravitreal injections of 

anti-vascular endothelial growth factor inhibitors). Note: All participants will have a 

baseline fundus photography assessment. In the presence of any degree of diabetic 

retinopathy and/or macular edema, further ophthalmologic assessment will follow local 

standards of care to confirm eligibility. 

Autoimmune 

15. Have evidence of significant, active autoimmune abnormality, for example, lupus or 

rheumatoid arthritis, that, in the opinion of the investigator, is likely to require concurrent 

treatment with systemic glucocorticoids in the next 12 months. 

Cardiovascular 

16. Have New York Heart Association functional classification IV congestive heart failure. 
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17. Have had any of the following CV conditions within 60 days prior to screening Visit 1, or 

between Visit 1 and Visit 3. 

a. acute myocardial infarction 

b. cerebrovascular accident (stroke), or 

c. hospitalization for congestive heart failure, or 

Are currently planning or undergo any of the following procedures between Visit 1 and 

Visit 3: 

a. coronary revascularization, or 

b. carotid revascularization, or 

c. peripheral artery revascularization. 

Gastrointestinal 

18. Have a known clinically significant gastric emptying abnormality, for example, severe 

diabetic gastroparesis or gastric outlet obstruction, have undergone gastric bypass 

(bariatric) surgery or restrictive bariatric surgery, for example, Lap-Band®, or chronically 

take drugs that directly affect GI motility. 

Hepatic 

19. Have acute or chronic hepatitis, including a history of autoimmune hepatitis, signs or 

symptoms of any other liver disease other than nonalcoholic fatty liver disease, or any of 

the following as determined by the central laboratory during screening. 

 ALT or AST level >5.0x the ULN for the reference range  

 ALP level ≥1.5x the ULN for the reference range 

 TBL level ≥1.5x the ULN for the reference range, except for cases of known 

Gilbert’s syndrome 

 Hepatitis B infection, defined as 

o positive hepatitis B core antibody and positive for HBV DNA or 

o positive hepatitis B surface antigen 

 Positive hepatitis C antibody and positive for HCV RNA 

Note: Participants with nonalcoholic fatty liver disease are eligible to participate only if 

their ALT level is ≤5.0x the ULN for the reference range. 

Renal 

20. Have an eGFR <15 mL/min/1.73 m2 as determined at Visit 1 (calculated by CKD-EPI 

cystatin-c equation) if not on metformin at Visit 1; for participants on metformin at Visit 

1, the eGFR determined at Visit 1 (calculated by CKD-EPI cystatin-c equation) must not 

be <30 mL/min/1.73 m2. 

Note: For participants on allowed oral antihyperglycemic drugs (metformin, SGLT-2 

inhibitors, or sulfonylureas), eGFR must be greater than the country-specific threshold 

criteria for discontinuing or adjusting the dose of such therapies per local label.  
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Hematologic 

21. Have any hematological condition that may interfere with HbA1c measurement, for 

example, hemolytic anemias or sickle cell disease. 

Malignancy 

22. Have a history of an active or untreated malignancy or are in remission from a clinically 

significant malignancy for less than 5 years. 

Exceptions: basal or squamous cell skin cancer, in situ carcinomas of the cervix, or in situ 

or Grade 1 (for example, Gleason 6 or lower) prostate cancer. 

Endocrine 

23. Have family (first-degree relative) or personal history of medullary thyroid carcinoma or 

multiple endocrine neoplasia syndrome type 2. 

24. Have a serum calcitonin level of: 

(a) ≥20 ng/L at Visit 1, if eGFR ≥60 mL/min/1.73 m2 

(b) ≥35 ng/L at Visit 1, if eGFR <60 mL/min/1.73 m2 

25. Have thyroid-stimulating hormone level outside of the range of 0.4 to 6.0 mIU/L at 

screening Visit 1. 

Note: Participants with hypothyroidism who are clinically euthyroid and on stable 

thyroid replacement therapy for at least 60 days prior to Visit 1 and who are anticipated 

to remain on this dose throughout the trial period are acceptable exceptions to this 

criterion. 

26. Have obesity induced by other endocrinologic disorders, for example, Cushing syndrome, 

or diagnosed monogenetic or syndromic forms of obesity, for example, melanocortin 4 

receptor deficiency or Prader-Willi syndrome. 

General 

27. Had chronic or acute pancreatitis any time prior to screening Visit 1. 

28. Have had a transplanted organ or awaiting an organ transplant. 

Exception: corneal transplants (keratoplasty). 

29. Have a known or suspected hypersensitivity to trial product(s), excipients, or related 

products. 

30. Have a history of hypersensitivity to insulin glargine. 

31. This criterion has been removed. 

Prior/concomitant therapy 

32. Have a history of insulin therapy within 90 days prior to screening Visit 1  

33. Have received treatment with any glucose-lowering agent(s) other than those stated in 

inclusion criterion 4 within 90 days prior to screening Visit 1. 
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34. Are receiving chronic (>14 days) systemic glucocorticoid therapy or have received such 

therapy within 30 days prior to screening Visit 1, or between Visit 1 and Visit 3. See also 

exclusion criterion 15. 

Exceptions: topical, intraocular, intranasal, interphalangeal, or inhaled preparations. 

35. Have used any weight loss drugs or alternative remedies, including herbal or nutritional 

supplements, within 90 days prior to screening Visit 1 and between Visit 1 and Visit 3 

(See Section10.9.1.2 for examples). 

36. Are receiving strong CYP3A inhibitors or CYP3A inducers, drugs that are P-gp/BCRP 

substrates with narrow therapeutic index, or strong OATP inhibitors. See Sections 6.9.1 

and 10.9 for further details. 

Note: Participants using these medications may be eligible for the study if the excluded 

drug can be washed out and replaced with an alternative medication for at least 2 weeks 

prior to Visit 3. 

Prior/concurrent clinical study experience 

37. Are currently enrolled in any other clinical study involving an investigational product; or 

any other type of medical research, judged not to be scientifically or medically 

compatible with this study. 

38. Have previously completed or withdrawn from this study or any other study investigating 

orforglipron after receiving at least 1 dose of study intervention. 

39. Have participated in a clinical study and received treatment, whether active or placebo, 

within the last 30 days. If the study involved an IP, 5 half-lives or 30 days, whichever is 

longer, should have passed. 

Other exclusion criteria 

40. Have any condition, unwillingness, or inability not covered by any of the other exclusion 

criteria, that, in the opinion of the investigator, might jeopardize the safety of the 

participant, for example, hypersensitivity or contraindication, or compliance with the 

protocol, for example, recreational drug use or alcohol abuse, or confound data 

interpretation. 

41. This criterion has been removed.  

42. Are, in the judgment of the investigator, actively suicidal and therefore deemed to be at 

significant risk for suicide. 

43. Have answered “yes” to either Question 4 or Question 5 on the “Suicidal Ideation” 

portion of the C-SSRS or  

Have answered “yes” to any of the suicide-related behaviors on the “Suicidal Behavior” 

portion of the C-SSRS, and the ideation or behavior occurred within the past month prior 

to Visit 1 or Visit 3. 

44. This criterion has been removed. 
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45. Are investigator site personnel directly affiliated with this study and/or their immediate 

families. Immediate family is defined as a spouse, parent, child, or sibling, whether 

biological or legally adopted. 

46. Are Eli Lilly and Company (Lilly) employees or are employees of any third party 

involved in the study who requires exclusion of their employees. 

5.3. Lifestyle Considerations  

Per the SoA (Section 1.3), participants will have access to qualified medical staff who will 

provide diabetes management counseling, which will include instructions on diet and exercise 

and education about the signs, symptoms, and treatment of hypoglycemia. 

Participants should continue their usual exercise habits and generally follow a healthy meal plan, 

with consistent meal size and time of day, throughout the course of the study. 

Dietary counseling may be reviewed throughout the study, as needed. Per inclusion criterion 7 

(Section 5.1), participants should not initiate during the study an organized diet or exercise 

weight reduction program other than the lifestyle and dietary measures for diabetes treatment. 

5.3.1. Diabetes Education  

Diabetes education is to be performed by personnel who are qualified to educate participants on 

symptoms and management of hyperglycemia and hypoglycemia, BG meter and SMBG 

procedure, self-injection, and diabetes management. Participants are required to measure fasting 

glucose once daily and record the result in the study diary. All trainings should be repeated as 

needed to ensure participant compliance. 

5.3.2. Meals and Dietary Restrictions  

For certain assessments, the participants will be required to come to the site in a fasting state, 

after an overnight fast, except for water, of at least 8 hours as specified in the SoA. 

Orforglipron is a CYP3A4 substrate. Participants should refrain from consuming grapefruit juice 

while participating in the study due to the effect on CYP3A4. 

5.3.3. Blood Donation  

Study participants should be instructed not to donate blood or blood products during the study 

and for 2 weeks following the study. 

5.4. Screen Failures  

A screen failure occurs when a participant who consents to participate in the clinical study is not 

subsequently assigned to study intervention. A minimal set of screen failure information is 

required to ensure transparent reporting of screen failure participants to meet the CONSORT 

publishing requirements and to respond to queries from regulatory authorities. Minimal 

information includes demography, screen failure details, eligibility criteria, and any SAE. 

Individuals who do not meet the criteria for participation in this study (screen failure) will not be 

rescreened, unless the reason for previously not meeting eligibility is no longer applicable based 

on amendment to protocol. 
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5.5. Criteria for Temporarily Delaying Enrollment of a Participant  

Not applicable. 
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6. Study Intervention(s) and Concomitant Therapy  

Study intervention is defined as any investigational intervention(s), marketed product(s), 

placebo, or medical device(s) intended to be administered to/used by a study participant 

according to the study protocol. 

6.1. Study Intervention(s) Administered  

This table lists the interventions used in this clinical study. 

Intervention Name Orforglipron Insulin glargine 

Dosage Level(s) 1 mg, 3 mg, 6 mg, 12 mg, 24 

mg, and 36 mg capsules 

prefilled pen containing 300 units (3 

mL), individualized dosing to achieve a 

FBG target of <100 mg/dL (<5.6 

mmol/L) 

Route of Administration Oral QD Subcutaneous injection QD 

Authorized as defined by EU 

Clinical Trial Regulation 

 

Not authorized in EU 

 

Authorized and used according to 

authorization 

Packaging and labeling 

Study interventions will be supplied by the sponsor or its designee in accordance with current 

Good Manufacturing Practice. Study interventions will be labeled as appropriate for country 

requirements. 

6.1.1. Background Antihyperglycemic Medications   

Eligible participants should be using at least 1, but not more than 3, of the following background 

oral antihyperglycemic medications: 

 Metformin 

 Sulfonylurea 

 SGLT-2 inhibitor 

These 3 oral antihyperglycemic medications are authorized as defined by EU Clinical Trial 

Regulation and should be used according to prescribing information as appropriate. If the only 

antihyperglycemic medication the participant is taking is metformin, the metformin dose must be 

≥1500 mg/day unless a lower dose is being used due to renal impairment based on eGFR or other 

renal function measure.  
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6.1.2. Participants Randomized to Orforglipron  

The starting dose of orforglipron will be 1 mg QD for 4 weeks, followed by increases in dose 

every 4 weeks up to 36 mg QD as outlined in this table. 

Orforglipron Dose Escalation 

Visit (Week) Weekly Dose Additional dosing instruction 

Visit 3 (Week 0) 1 mg QD Dose increases occur every 4 weeks until the 

36 mg dose, or maximum tolerated dose 

(MTD) is reached.  

Visit 7 (Week 4) 3 mg QD 

Visit 11 (Week 8) 6 mg QD 

Visit 13 (Week 12) 12 mg QD 

Visit 15 (Week 16) 24 mg QD 

Visit 16 (Week 20) 36 mg QD  

Orforglipron is administered orally once daily. In general, there are no restrictions on the time of 

day each dose is taken, but it is recommended to take the dose at approximately the same time 

each day. Medications that may be affected by an increase in gastric pH should be separated 

from orforglipron administration by at least 2 to 4 hours (Section 6.9). 

Participants should administer their first dose of orforglipron at the end of Visit 3 prior to leaving 

the study site, after other study procedures and randomization are completed. 

6.1.3. Participants Randomized to Insulin Glargine  

The starting dose of insulin glargine will be 10 IU/day, participants should administer their daily 

dose at the time of day agreed upon between the participant and the investigator, typically before 

bedtime. Insulin glargine will be titrated to a FBG <100 mg/dL (<5.6 mmol/L) following the 

insulin dose schedule in the Treat-to-Target trial (adapted from Riddle et al. 2003).  

 During the first 8 weeks, participants will titrate the insulin glargine dose weekly and 

make the dose decision with the investigator during weekly office or telephone visits  

 After Week 8 up to Week 16, participants will continue weekly dose titrations consulting 

the investigator during office or telephone visits scheduled every other week  

 After Week 16, participants will continue adjusting the insulin dose in a weekly manner 

following the insulin dose schedule. 

Participants will be instructed to adjust insulin glargine doses to a target FBG of <100 mg/dL 

(<5.6 mmol/L) based on the median value of the last 3 SMBG values according to the schedule 

in this table. 
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Insulin dose schedule 

Median Fasting Blood Glucose Dose Adjustment of Insulin 

Glargine (units/day) mg/dL mmol/L 

<70 <3.9 Decrease by 2 to 4 units 

70 to 99 3.9 to 5.5 No adjustment 

100 to 119 5.6 to 6.6 Increase by 2 units 

120 to 139 6.7 to 7.7 Increase by 4 units 

140 to 179 7.8 to 9.9 Increase by 6 units 

≥180 ≥10.0 Increase by 8 units 

Source: Riddle et al. 2003. 

Note: The risk for hypoglycemia increases as eGFR declines and modifications of insulin dose 

may be appropriate to reduce the risk of hypoglycemia for participants with CKD. In these 

participants, insulin glargine dose may be adjusted by smaller increments than shown in the table 

above to reach the target FBG of <100 mg/dL (<5.6 mmol/L) while avoiding hypoglycemia. 

6.1.4. Changes in Insulin Glargine Dose Schedule in Response to Hypoglycemia  

Insulin glargine dose should also be decreased by 2 to 4 units in the following situations 

 If multiple episodes of non-severe hypoglycemia are recorded during the assessment 

period at any time during the day; and/or 

 If at least 1 episode that met the criteria for severe hypoglycemia (events requiring 

assistance to administer therapy) (See Section 8.3.3.3) or was associated with SMBG 

value <54 mg/dL (<3.0 mmol/L) was recorded during the assessment period 

 If only 1 hypoglycemic episode with SMBG value ≥54 mg/dL (≥3.0 mmol/L) and <70 

mg/dL (<3.9 mmol/L) was recorded, insulin dose should not be changed. 

Note: For participants with CKD, the threshold for decrease in insulin glargine dose may be 

more conservative than outlined above at the discretion of the investigator. For participants who 

are on any oral treatment combination containing sulfonylurea, the sulfonylurea dosage may be 

reduced or discontinued at the discretion of the investigator, and should be particularly 

considered in participants with CKD who are at increased risk of hypoglycemia (Section 6.6.2). 

6.1.5. Diabetes Therapy after End of Treatment Period  

Following discontinuation of study treatment at FTV or ED visit or following permanent 

discontinuation of study treatment for any reason, participants may require additional diabetes 

therapy to maintain glycemic control.  

Addition of diabetes therapeutic agents to the treatment regimen will be decided upon by the PI 

in consultation with the participant. Any locally approved diabetes therapy that is not an 

exception shown below and is not contraindicated for use in the participant may be prescribed in 

accordance with local prescribing information. Participants in the insulin glargine treatment 

group may continue non-study insulin glargine.  

Exceptions: GLP-1 RAs or other incretin-based therapies (for example, tirzepatide), pramlintide 

(amylin analogs), and DPP-4 inhibitors are prohibited medications. 
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6.1.6. Medical Devices  

The medical devices provided for use in the study are prefilled pens of insulin glargine. Any 

medical device incidents, including those resulting from malfunctions of the device, must be 

detected, documented, and reported by the investigator throughout the study (see Section 10.3.3). 

6.2. Preparation, Handling, Storage, and Accountability  

 The investigator or designee must confirm appropriate storage conditions have been 

maintained during transit for all study intervention received and any discrepancies are 

reported and resolved before use of the study intervention. 

 Only participants enrolled in the study may receive study intervention. Only authorized 

study personnel may supply, prepare, or administer study intervention. 

 All study intervention must be stored in a secure, environmentally controlled, and 

monitored (manual or automated) area in accordance with the labeled storage conditions 

with access limited to the investigator and authorized study personnel. 

 The investigator or authorized study personnel are responsible for study intervention 

accountability, reconciliation, and record maintenance (that is, receipt, reconciliation, and 

final disposition records). 

 Further guidance and information for the final disposition of unused study interventions 

are provided in the study training materials. 

6.3. Assignment to Study Intervention  

This is an open-label study. All participants will be centrally assigned to randomized study 

intervention by a computer-generated random sequence using an IWRS. The site will contact the 

IWRS prior to the start of study intervention administration for each participant. 

Study intervention will be dispensed at the study visits summarized in SoA. 

Returned study intervention should not be re-dispensed to the participants. 

Participants will be randomly assigned in a 1:1 ratio to orforglipron 36 mg QD: insulin glargine. 

Participants will be stratified based on 

 country 

 HbA1c concentration, (≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol]) at Visit 1, and 

 SGLT-2 inhibitor use at randomization (Yes or No). 

6.4. Blinding  

This is an open-label study. Unblinding details are specified in the blinding and unblinding plan. 

6.5. Study Intervention Compliance  

When participants self-administer study intervention(s) at home, compliance with study 

intervention will be assessed at each visit. Compliance will be assessed by direct questioning and 

counting returned capsules or unused insulin glargine pens, reviewing the diary, and documented 

in the source documents and CRF. 
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Participants will be instructed to return any unused orforglipron capsules and insulin glargine 

pens at the times specified in the SoA. 

Further guidance and information for the final disposition of unused study interventions is 

provided in the pharmacy manual. 

A record of the number of orforglipron capsules or insulin glargine pens dispensed to and taken 

by each participant must be maintained and reconciled with study intervention and compliance 

records. Intervention start and stop dates, including dates for intervention delays and/or dose 

reductions will also be recorded in the CRF. 

6.6. Dose Modification  

6.6.1. Orforglipron  

During the dose escalation period, the investigator should escalate participants assigned to 

orforglipron to the 36 mg treatment dose and continue participants on this dose for the duration 

of the treatment period.   

Per the study schedule, the dose escalation period of the study occurs over the first 24 weeks, 

which allows 20 weeks to escalate to 36 mg and an additional 4 weeks to ensure tolerability at 

the intended treatment dose. Investigators should attempt to maintain the participants on the 

study schedule for each dose escalation step. However, modifications of the dosing regimen may 

be needed to manage intolerable GI symptoms during dose escalation (Section 6.6.1.1) or 

following dosing interruptions for any reason after dose escalation during the study (Section 

6.6.1.2). 

If the duration of the dose escalation period needs to be prolonged to manage tolerability issues, 

this will not be considered a protocol deviation. 

6.6.1.1. Management of Gastrointestinal Symptoms and Dose Interruptions During Dose 

Escalation (Weeks 0 to Week 24)  

For participants who report intolerable GI symptoms during the dose escalation period, the 

investigator should implement the following steps: 

1. Advise participants to eat smaller meals, for example, splitting 3 daily meals into 4 or 

more smaller meals, and to stop eating when they feel full. 

2. Continue #1, and prescribe symptomatic medication, for example, antiemetic or 

antidiarrheal medication, per local country availability and individual participant needs. 

Use of symptomatic medication should be captured as concomitant medication in the 

CRF. 

3. Continue #1 and #2 and consider temporarily interrupting orforglipron: omit up to 2 

consecutive daily doses. After the interruption, the investigator should advise the 

participant to resume orforglipron at the same dose, with the participant taking 

medication to alleviate their GI symptoms. The data related to temporary interruption of 

study treatment should be documented in source documents and in the CRF. 
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If GI symptoms become tolerable or resolve with these measures, then the investigator should 

inform the participant to continue dosing at the same dose level until the next scheduled dose 

escalation and continue dose escalation per Section 6.1.2. 

If intolerable GI symptoms persist, despite the above measures, then the following guidance 

should be followed: 

If a participant is currently taking… then… 

1 mg or 3 mg permanently stop study intervention and have the participant remain in 

the study. 

any other dose reduce the dose to the next lower dose per the dose escalation schedule 

(Section 6.1.2) 

Dose de-escalation should only be allowed if the participant would otherwise discontinue study 

intervention completely and if considered safe to continue orforglipron, as per the investigator’s 

discretion. Participants may undergo only 1 dose de-escalation through Week 24 (Visit 17). An 

unscheduled dispensing visit may be used for this purpose. 

After dose de-escalation, the investigator should attempt to re-escalate orforglipron 

 at or after Week 24 (Visit 17) 

 after at least 8 weeks have passed since dose de-escalation, and 

 the investigator considers it safe to do so.   

If the re-escalation attempt is tolerated, then participants should continue dose escalation steps to 

the 36 mg dose per Section 6.1.2. If the re-escalation is not tolerated, then the investigator should 

perform an unscheduled dispensing visit and de-escalate orforglipron back to the previous dose, 

which will be the participant’s MTD for the duration of the study. 

If intolerable GI symptoms persist despite symptomatic treatment, temporary drug interruption, 

and resumption at a lower dose of study drug, the participant should be discontinued from the 

study drug. All participants who discontinue study drug should continue to attend scheduled 

study visits and initiation of another antihyperglycemic medication should be considered. 

In the event of dose interruptions for reasons unrelated to GI tolerability through Week 7 

(Visit 9), while participants are taking the 1 mg or 3 mg dose, participants should be advised to 

resume study drug at the dose they were taking at the time of the interruption. 

Starting at Week 8 (Visit 11) through Week 24 (Visit 17), dose interruptions should be managed 

as follows: 

If study drug interruption is then 

2 consecutive doses or less participant restarts the study drug at the last 

administered dose. 

3 to 6 consecutive doses  participant restarts the study drug at the last 

administered dose, 

OR  
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If study drug interruption is then 

at investigator’s discretion (based on tolerability of 

prior doses, occurrence of GI event, etc.), restart 

treatment at 3 mg and repeat dose escalation to 36 mg 

or MTD per Section 6.1.2 

7 or more consecutive doses participant restarts the study drug at 3 mg and repeat 

dose escalation to 36 mg or MTD per Section 6.1.2 

6.6.1.2. Orforglipron Interruptions and Dose Modifications After Week 24  

All efforts should be made to keep participants on study intervention at the maximum tolerated 

dose throughout the study. It is expected that most temporary dose adjustments to mitigate GI 

intolerance will occur during the dose escalation period. However, the investigator may need to 

temporarily interrupt study drug after MTD has been established during the initial dose 

escalation period; for example, due to an AE (including recurrent GI symptoms), a clinically 

significant laboratory value, or due to participant’s personal circumstances (travel, 

hospitalizations, or planned or unplanned procedures).   

Every effort should be made by the investigator to restart study drug after any temporary 

interruption as soon as it is safe to do so. Guidance on resuming orforglipron after temporary 

interruption is provided in the table below. Distribution of study medication at the correct dose 

will be per IWRS instructions. 

If study drug interruption is then 

6 consecutive doses or less participant restarts the study drug at the last 

administered dose. 

7 or more consecutive doses  participant restarts the study drug at 3 mg and repeat 

dose escalation per Section 6.1.2 

If the interruption is due to an AE, the event is to be documented and followed according to the 

procedures in Section 8.3.   

If intolerable GI symptoms reoccur during the treatment period despite symptomatic treatment, 

temporary drug interruption, and resumption at a lower dose of study drug, the participant should 

be discontinued from the study drug. All participants who discontinue study drug should 

continue to attend scheduled study visits and initiation of another antihyperglycemic medication 

should be considered.  

6.6.2. Concomitant Background Antihyperglycemic Medication  

Temporary discontinuation of concomitant antihyperglycemic medications ≤14 consecutive days 

is allowed for certain clinical situations, for example, severe dehydration, elective surgery, or 

need for radiologic examination involving IV iodinated contrast dye. 
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Metformin may be discontinued or the dose reduced in participants with CKD based on eGFR or 

other measurements of renal function at the discretion of the investigator.   

In the event of a hypoglycemic episode(s), defined as clinical symptoms of hypoglycemia and/or 

BG-confirmed hypoglycemia with glucose concentration <54 mg/dL (<3.0 mmol/L) the dosage 

of concomitant medications should be changed as follows: 

For participants in the orforglipron treatment arm 

 on any oral treatment combination containing sulfonylurea, the sulfonylurea dosage 

should be reduced or discontinued, 

 not on sulfonylurea but on dual oral treatment of metformin and SGLT-2 inhibitor, the 

dose of metformin should be reduced or discontinued prior to reducing or discontinuing 

the dose of SGLT-2 inhibitor, or 

 on any oral monotherapies, the dose of this oral medication should be reduced or 

discontinued.  

For further information see Section 8.3.3.3. 

For participants in the insulin glargine treatment arm  

 on any oral treatment combination containing sulfonylurea, the sulfonylurea dosage may 

be reduced or discontinued at the discretion of the investigator 

 not on a sulfonylurea at baseline or after discontinuation by investigator, but on oral 

treatment of metformin and/or SGLT-2 inhibitor, the dose should be maintained and the 

instructions for insulin dose adjustment per the insulin dose schedule should be followed.  

6.7. Continued Access to Study Intervention After the End of the Study  

Orforglipron will not be made available to participants after conclusion of the study. 

6.8. Treatment of Overdose  

For this study, any dose of orforglipron greater than 100 mg within a 24-hour time period will be 

considered a potential overdose and should be reported per criteria described in Section 10.3.1. 

In the event of an overdose, the investigator should: 

 Contact the medical monitor immediately. 

 Evaluate the participant to determine, in consultation with the medical monitor, whether 

study intervention should be interrupted or whether the dose should be reduced. 

 Closely monitor the participant for any AE/SAE and laboratory abnormalities as 

medically appropriate until, for example, orforglipron no longer has a clinical effect or 

can no longer be detected systemically (at least 7 days). 

For information about insulin glargine overdose, refer to the product label. 
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6.9. Prior and Concomitant Therapy  

Any medication or vaccine, including over-the-counter or prescription medicines, vitamins, 

and/or herbal supplements, or other specific categories of interest that the participant is receiving 

at the time of enrollment or receives during the study must be recorded along with: 

 Reason for use 

 Dates of administration including start and end dates 

 Dosage information including dose and frequency for concomitant therapy of special 

interest 

The medical monitor should be contacted if there are any questions regarding concomitant or 

prior therapy. 

Drugs that may be affected by an increase in gastric pH should be separated from orforglipron 

administration by at least 2 to 4 hours. Examples (not exhaustive) relevant to the study 

population include: 

 simvastatin, levothyroxine, ferrous sulfate, bisphosphonates, and 

 other narrow therapeutic index substrates with potential pH-dependent solubility or 

stability (further examples provided in Section 10.9.2). 

6.9.1. Prohibited or Restricted Use Medications  

GLP-1 RA or other incretin-based therapies (for example, tirzepatide), pramlintide (amylin 

analogs), and DPP-4 inhibitors are prohibited medications for all participants within 90 days of 

Visit 1 and at all times during the study (Section 10.9.1.1) and must not be used as rescue 

intervention or otherwise used during the study (including the safety follow-up period). In 

addition, use of any other antihyperglycemic medications other than metformin, SGLT-2 

inhibitors, or sulfonylureas within 90 days of Visit 1 (including repaglinide or 

thiazolidinediones) is prohibited. 

Medications intended to promote weight loss are prohibited for all participants, including 

prescribed, over-the-counter, or alternative remedies. Examples are provided in Section 10.9.1.2. 

For eligibility, participants cannot be taking strong CYP3A inducers or inhibitors, drugs that are 

sensitive P-gp/BCRP substrates with a narrow therapeutic index, or strong inhibitors of OATPs. 

To be eligible for screening into this study, those drugs need to be washed out for at least 2 

weeks and the participant should be on a stable dose of alternative medications for at least 2 

weeks prior to randomization. Examples of these classifications of medications are provided in 

Section 10.9.1.3.   

After randomization, strong CYP3A inducers or inhibitors, drugs that are sensitive P-gp/BCRP 

substrates with a narrow therapeutic index, or strong inhibitors of OATPs are not prohibited in 

participants assigned to insulin glargine. For participants assigned to orforglipron, if treatment 

with any of these medications is deemed medically necessary by the investigator, then 

administration of orforglipron should be interrupted during and for 2 weeks after the last dose of 

the prohibited medication.  
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The use of moderate CYP3A inducers or inhibitors is strongly discouraged for initiation during 

the study in participants assigned to orforglipron, and alternative medications should be 

considered whenever possible. Examples are provided in Section 10.9.2.1. 

6.9.2. Prohibited Surgical Treatments or Procedures for Weight Management  

Surgical treatments, endoscopic therapy, and/or device-based therapy for weight management are 

not permitted during the study. 

6.9.3. Rescue Therapy for Severe, Persistent Hyperglycemia  

Criteria for severe, persistent hyperglycemia 

Investigators will be trained on how to apply decision criteria for the timing and method of 

intervention in participants who do not reach glycemic targets during the treatment period. 

Participants should continue administering assigned study interventions (orforglipron or insulin 

glargine). An additional therapeutic intervention should be considered in participants who meet 

the following criteria: 

 The participant is fully compliant with assigned therapeutic regimen 

AND 

 In the absence of any acute condition that raises BG any of the following occurs: 

o Average FBG >270 mg/dL (>15.0 mmol/L) during the first 8 weeks post-

randomization over at least a 2-week period (≥4 values/week must be available) 

OR 

o Average FBG > 240 mg/dL (>13.3 mmol/L) from Week 8 to Week 16 post-

randomization over at least a 2-week period (≥ 4 values/week must be available) 

OR 

o Average FBG > 200 mg/dL (>11.1 mmol/L) after Week 16 over at least a 2-week 

period (≥4 values/week must be available) 

OR 

o HbA1c ≥8.5% (69 mmol/mol) after Week 24 with inadequate response to the 

existing regimen defined as improvement in HbA1c over the last 3 months that is 

<0.3% 

Rescue medication 

The first choice before initiating any rescue medicine for those participants treated with insulin 

glargine will be to follow the insulin dose schedule (Section 6.1.3) to increase the dose of insulin 

glargine. 

For participants treated with orforglipron or insulin glargine who meet criteria for severe 

persistent hyperglycemia, the investigator will decide, in consultation with the participant, on an 

appropriate glucose-lowering intervention (rescue therapy) that is not a prohibited medication 

listed in Section 6.9.1. Investigators should follow national standards of care for diabetes 

management in respective participating countries or the American Diabetes 

Association/European Association for the Study of Diabetes guidance (Davies et al. 2022). 
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Participants who receive rescue medicine for hyperglycemia management should also continue 

administering study intervention for the remaining period in the trial. 

6.9.4. Symptomatic Medication for Gastrointestinal Symptoms  

The investigator may prescribe symptomatic medication for management of GI symptoms as 

needed during the study; for example, antiemetic or antidiarrheal medication, per local country 

availability and standard of care (see Section 6.6.1.1). Record the use of symptomatic medication 

as concomitant medication in the CRF. 
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7. Discontinuation of Study Intervention and Participant 

Discontinuation/Withdrawal  

Discontinuation of specific sites or of the study as a whole are handled as part of Section 10.1. 

7.1. Discontinuation of Study Intervention  

When necessary, a participant may be permanently discontinued from study intervention. If so, 

the participant will discontinue the study intervention (treatment) and will remain in the study 

and follow procedures for all remaining study visits, as shown in the SoA. Participants who stop 

the study intervention permanently should receive another glucose-lowering intervention. The 

new glucose-lowering intervention will be recorded on the concomitant medications CRF. 

A participant must be permanently discontinued from study intervention if 

 the participant is diagnosed with acute or chronic pancreatitis, confirmed by adjudication. 

See Section 8.3.3.7.  

 the participant is diagnosed with MTC or MEN2 after randomization 

 the participant develops significant elevation of calcitonin. See Section 8.3.3.8.  

 the participant is diagnosed with malignancy (other than basal or squamous cell skin 

cancer, in situ carcinomas of the cervix, or in situ prostate cancer [for example, Gleason 6 

or lower] prostate cancer) after randomization 

 a participant is diagnosed with T1D  

 in the opinion of the investigator, the participant should permanently discontinue the 

study intervention for safety reasons 

 the participant initiates any other GLP-1 receptor agonist, GIP/GLP-1 receptor agonist, or 

DPP-4 inhibitor, if the participant will not or cannot discontinue them 

 a participant develops any other TEAE, SAE, or clinically significant laboratory value for 

which the investigator believes that permanent study drug discontinuation is the 

appropriate measure to be taken 

Study intervention may be discontinued if the investigator determines that a systemic 

hypersensitivity reaction has occurred related to study intervention administration, and the 

sponsor’s designated medical monitor should be notified. If the investigator is uncertain about 

whether a systemic hypersensitivity reaction has occurred and whether discontinuation of study 

intervention is warranted, the investigator may consult the sponsor medical monitor. 

In addition, study drug may be discontinued if participants: 

 answered “yes” to Question 4 or Question 5 on the “Suicidal Ideation” portion of the 

C-SSRS, or 

 answered “yes” to any of the suicide-related behaviors on the “Suicidal Behavior” 

portion of the C-SSRS. 

A psychiatrist or appropriately trained professional may assist in the decision to discontinue the 

participant. 

7.1.1. Hepatic Criteria for Study Intervention Interruption or Discontinuation  

See Section 8.2.7 for hepatic criteria for study intervention interruption or discontinuation. 
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7.1.2. Temporary Discontinuation  

Refer to Section 6.6.1.2. 

7.2. Participant Discontinuation/Withdrawal from the Study  

Discontinuation is expected to be uncommon. To minimize the amount of missing data and to 

enable assessment of study objectives as planned in the study protocol, every attempt will be 

made to keep participants in the study regardless of study intervention use. 

A participant may withdraw from the study: 

 if the participant becomes pregnant during the study 

 at any time at the participant’s own request for any reason or without providing any 

reason 

 at the request of the participant’s designee (for example, parents or legal guardian) 

 at the discretion of the investigator for safety, behavioral, compliance, or administrative 

reasons 

 if enrolled in any other clinical study involving an investigational product, or enrolled in 

any other type of medical research judged not to be scientifically or medically compatible 

with this study 

At the time of discontinuing from the study, if possible, the participant will complete procedures 

for an ED visit and post-treatment follow-up, as shown in the SoA. If the participant has not 

already discontinued the study intervention, the participant will be permanently discontinued 

from the study intervention at the time of the decision to discontinue the study. 

If the participant withdraws consent for disclosure of future information, the sponsor may retain 

and continue to use any data collected before such a withdrawal of consent. If a participant 

withdraws from the study, the participant may request destruction of any samples taken and not 

tested, and the investigator must document this in the site study records. 

7.3. Lost to Follow-up  

A participant will be considered lost to follow-up if the participant repeatedly fails to return for 

scheduled visits and is unable to be contacted by the study site. Site personnel or designee are 

expected to make diligent attempts to contact participants who fail to return for a scheduled visit 

or were otherwise unable to be followed up by the site. 

Site personnel, or an independent third party, will attempt to collect the vital status of the 

participant within legal and ethical boundaries for all participants randomized, including those 

who did not get investigational product. Public sources may be searched for vital status 

information. If vital status is determined to be deceased, this will be documented and the 

participant will not be considered lost to follow-up. Sponsor personnel will not be involved in 

any attempts to collect vital status information. 
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8. Study Assessments and Procedures  

Study procedures and their timing are summarized in the SoA. 

Section 10.2 lists the laboratory tests that will be performed for this study. 

Immediate safety concerns should be discussed with the sponsor immediately upon 

occurrence or awareness to determine if the participant should continue or discontinue 

study intervention. 

Adherence to the study design requirements, including those specified in the SoA, is 

essential and required for study conduct. 

All screening evaluations must be completed and reviewed to confirm that potential 

participants meet all eligibility criteria. The investigator will maintain a screening log to 

record details of all participants screened and to confirm eligibility or record reasons for 

screening failure, as applicable. 

See Section 3 for specific safety and efficacy endpoints. 

8.1. Efficacy Assessments  

8.1.1. Assessments for the Primary Objective  

The primary objective of the study is to demonstrate that orforglipron is non-inferior to insulin 

glargine with a NIM of 1.8 in occurrence of MACE-4. The endpoints include CEC-confirmed 

MI, stroke, hospitalization for unstable angina and CV death. 

Adjudicated major CV events is described in Section 8.3.3.1. 

The independent CEC adjudicating events is described in Section 1.1. 

8.1.2. Efficacy Assessments for Secondary and Tertiary Objectives  

The following efficacy measures will be collected at the times shown in the SoA (Section 1.3) 

 HbA1c (measured through central laboratory) 

 Body weight (measuring method is described in Section 10.10) 

 BMI (derived using body weight in kilograms divided by the square of height in meters) 

 Waist circumference (measuring method is described in Section 10.10) 

 Fasting glucose (measured through central laboratory) 

 7-point SMBG (Section 8.1.3) 

 Blood pressure (measuring method is described in Section 10.10) 

 Serum lipids, C-reactive protein (high-sensitivity), and free fatty acids (measured through 

central laboratory) 

 eGFR (based on CKD-EPI cystatin-c equation) and UACR (both measured through 

central laboratory) 

 Fasting insulin and C-peptide (measured through central laboratory) 
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8.1.3. Self-Monitored Blood Glucose (SMBG)  

Participants will receive a study-approved glucometer and related testing supplies for use during 

the study. 

Site personnel will train the participant on correct use of the glucometer for self-monitoring 

blood glucose and reporting of hypoglycemia. 

Participants will be instructed to perform fasting blood glucose measurements once daily and to 

record all results in the diary; these results will be used for glucose management only and to 

determine if rescue criteria are met (Section 6.9.3). 

Participants will also be instructed to collect two 7-point SMBG profiles on non-consecutive 

days during the week preceding prespecified clinic visits as shown in the SoA (Section 1.3); 

these results will be used for the efficacy analysis. Seven-point SMBG profiles will consist of 

measurements obtained on a single day 

 before each main meal 

 approximately 2 hours after each meal, and 

 at bedtime. 

Participants will record their SMBG levels in the diary according to instructions. 

8.1.4. Patient-Reported Outcomes  

The self-reported questionnaires will be administered at the times noted in the SoA in the 

translated version for the native language for the region. 

If a PRO questionnaire is not available in the native language of a participant at baseline, the 

questionnaire will not be administered for that participant for the duration of the study. 

8.1.4.1. Short Form-36 Version 2 Health Survey Acute Form – 1-week Recall Version  

The SF-36v2 will be included to assess health-related quality of life. The SF-36v2 acute form, 1-

week recall version is a 36-item generic, participant-completed measure designed to assess the 

following 8 domains. 

 physical functioning 

 role-physical 

 bodily pain 

 general health 

 vitality 

 social functioning 

 role-emotional, and 

 mental health 

The physical functioning domain assesses limitations due to health “now” while the remaining 

domains assess functioning “in the past week.” Each domain is scored individually and 

information from these 8 domains is further aggregated into 2 health component summary 

scores: Physical Component Summary and Mental Component Summary. Items are answered on 

Likert scales of varying lengths (3-point, 5-point, or 6-point scales). Scoring of each domain and 
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both summary scores are norm based and presented in the form of T-scores, with a mean of 50 

and SD of 10; higher scores indicate better levels of function and/or better health (Maruish 

2011). 

8.1.4.2. EQ-5D-5L  

The EQ-5D-5L (EuroQol Research Foundation 2019) is a standardized 5-item, self-administered 

instrument for use as a measure of health outcome. It provides a simple descriptive profile and a 

single index value for health status that can be used in the clinical and economic evaluation of 

health care as well as population health surveys. The EQ-5D-5L assesses 5 dimensions of health. 

 mobility 

 self-care 

 usual activities 

 pain/discomfort, and 

 anxiety/depression. 

Each dimension has 5 levels: no problems, slight problems, moderate problems, severe problems, 

and extreme problems. 

The VAS records the respondent’s self-rated health on a vertical VAS where the endpoints are 

labeled as “best imaginable health state” (100) and “worst imaginable health state” (0). 

8.1.4.3. Ability to Perform Physical Activities of Daily Living v1.0  

The Ability to Perform Physical Activities of Daily Living (Hayes et al. 2012) is a patient-

reported outcome instrument that assesses the “current” ability of people living with T2D and 

obesity to perform physical activities of daily living. 

The Ability to Perform Physical Activities of Daily Living contains 7 items that assess how 

difficult it is for participants to engage in certain activities considered to be integral to normal 

daily life, such as walking, standing, and climbing stairs (Hayes et al. 2012). Items are scored on 

a 5-point numeric rating scale, where 5 = “not at all difficult” and 1 = “unable to do.” A raw 

overall score is calculated by simply summing the scores of the 7 items, and a transformed 

overall score is obtained by linearly transforming the raw overall score to a 0 to 100 scale. A 

higher raw overall score and a higher transformed overall score are indicative of better ability to 

perform activities of daily living. 

8.1.4.4. Impact of Weight on Self-Perceptions Questionnaire v1.0  

The IW-SP (Hayes and Delozier 2015) is a patient-reported outcome instrument that assesses the 

“current” impact of weight on the self-perception of people with T2D and obesity. 

The IW-SP contains 3 items that assess how often a participants’ body weight affects how happy 

they are with their appearance and how often they feel self-conscious when out in public. Each 

item is rated on a 5-point scale ranging from 1 = “always” to 5 = “never.” Total scores for the 

IW-SP are derived by summing the item scores and dividing by the number of items. The score 

can also be transformed to a range from 0 to 100. Higher IW-SP scores correspond to better 

self-perception. 
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8.1.4.5. Patient Global Impression of Severity- Physical Function due to Weight  

The Patient Global Impression of Severity physical function weight questionnaire is designed to 

assess the participants’ overall perception of their condition. This is a single global item that asks 

participants to rate how their weight limited their ability to perform physical activities in the past 

7 days on a 5-point scale ranging from “not at all limited” to “extremely limited”. 

8.1.4.6. Patient Global Impression of Change- Physical Function due to Weight  

The Patient Global Impression of Change physical function weight questionnaire is designed to 

assess the participants’ overall perception of the efficacy of treatment. This is a single global 

item that asks participants to rate the overall change in their ability to perform physical activities 

due to their weight since starting the study medication. The responses are based on a 5-point 

scale ranging from “much better” to “much worse”. 

8.1.4.7. Diabetes Treatment Satisfaction Questionnaire-Status Version  

The Diabetes Treatment Satisfaction Questionnaire-Status Version (Bradley and Lewis 1990; 

Bradley 1994) is an 8-item diabetes-specific patient-reported outcome instrument that assesses 

the overall treatment satisfaction and perceived frequency of hyperglycemia and hypoglycemia 

over the past few weeks, prior to the visit. It is appropriate for use in both type 1 and T2D. 

Each item is rated on a 7-point Likert scale. Items 1, 4 to 7, and 8 are rated from 0 to 6 and these 

6 items can be summed up to produce a treatment satisfaction score with higher scores indicating 

greater satisfaction. Items 2 and 3 evaluate the perceived frequency of hyperglycemia and 

hypoglycemia and are rated from 0 (none of the time) to 6 (most of the time) with lower scores 

indicating better glucose control. 

8.1.4.8. Diabetes Treatment Satisfaction Questionnaire-Change Version  

The Diabetes Treatment Satisfaction Questionnaire-Change Version (Bradley 1999) has the same 

8 items as the status version but is reworded slightly to measure the change in treatment 

satisfaction rather than absolute treatment satisfaction. 

Each item is scored on a 7-point scale ranging from -3 to +3. For most items (items 1, 4-7, and 8) 

higher scores indicate greater improvement in treatment satisfaction, lower scores indicate 

greater deterioration in treatment satisfaction, and a score of 0 represents no change. For item 2 

(perceived frequency of hyperglycemia) and item 3 (perceived frequency of hypoglycemia), 

lower scores indicate better glucose control. 

8.2. Safety Assessments  

Planned time points for all safety assessments are provided in the SoA. 
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8.2.1. Physical Examinations  

A complete physical examination will include, at a minimum, assessments of these 

systems. 

 CV 

 respiratory 

 GI, and 

 neurological. 

Investigators should pay special attention to clinical signs related to previous serious 

illnesses. 

Height, weight, waist circumference and vital signs will also be measured and recorded. 

See Section 10.10 for further details on physical examinations. 

8.2.2. Vital Signs  

For each participant, vital signs measurements should be conducted according to the SoA 

(Section 1.3) and following the study-specific recommendations included in 

Section 10.10. 

Any clinically significant findings from vital signs measurement that result in a diagnosis and 

that occur after the participant receives the first dose of study intervention should be reported to 

the sponsor as an AE via CRF. 

8.2.3. Electrocardiograms  

Single 12-lead ECGs will be obtained as outlined in the SoA (see Section 1.3) using centrally 

provided ECG equipment. Participants should be supine for approximately 5 to 10 minutes 

before ECG collections and remain supine but awake during the ECG collection. Collect ECG 

before blood samples for laboratory testing. 

ECGs will initially be interpreted by the investigator or qualified designee at the site as soon 

after the time of ECG collection as possible, and ideally while the participant is still present for 

immediate participant management, should any clinically relevant findings be identified. Any 

clinically relevant findings from ECGs that result in a diagnosis should be reported as an AE via 

CRF. 

ECGs will also be electronically transmitted to a designated central ECG laboratory for 

qualitative assessment by a blinded cardiologist. Results of the qualitative central assessment 

will be entered into the clinical trial database and will be used for statistical analysis. Alerts 

based on the qualitative assessment will be sent to the site. The investigator, or qualified 

designee, is responsible for determining if any change to the participant management is needed 

based on ECG alerts. 

The investigator, or qualified designee, must document their review of the ECG printed at the 

time of evaluation and any alert reports. 

8.2.4. Clinical Safety Laboratory Tests  

See Section 10.2 for the list of clinical laboratory tests to be performed and the SoA for 

the timing and frequency. 
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The investigator must review the laboratory results, document this review, and report any 

clinically relevant changes occurring during the study as an AE. The laboratory results 

must be retained with source documents unless a source document agreement or 

comparable document cites an electronic location that accommodates the expected 

retention duration. Clinically significant abnormal laboratory findings are those which are 

not associated with the underlying disease, unless judged by the investigator to be more 

severe than expected for the participant’s condition. 

All laboratory tests with values considered clinically significantly abnormal during 

participation in the study should be repeated until the values return to normal or baseline 

or are no longer considered clinically significant by the investigator or medical monitor. 

 If such values do not return to normal/baseline within a period of time judged reasonable 

by the investigator, the etiology should be identified and the sponsor notified. 

 All protocol-required laboratory assessments, as defined in Section 10.2, must be 

conducted in accordance with the SoA, standard collection requirements, and laboratory 

manual. 

If laboratory values from non-protocol specified laboratory assessments performed at an 

investigator-designated local laboratory require a change in participant management or 

are considered clinically significant by the investigator, for example, SAE or AE or dose 

modification, then report the information as an AE. 

8.2.5. Pregnancy Testing  

Pregnancy testing will occur as outlined in the SoA. 

Participants who become pregnant during the study should be permanently discontinued from the 

study (Section 7.2). Participants who become pregnant will complete procedures for an ED visit 

and post-treatment follow-up, as shown in the SoA. 

Details of all pregnancies in female participants and, if indicated, female partners of male 

participants will be collected as outlined in Sections 8.3.1 and 8.3.2. 

8.2.6. Suicidal Ideation and Behavior Risk Monitoring  

Participants being treated with orforglipron should be monitored appropriately and observed 

closely for SIB or any other unusual changes in behavior, especially at the beginning and end of 

the course of intervention, or at the time of dose changes, either increases or decreases. 

Participants who experience signs of SIB should undergo a risk assessment. All factors 

contributing to SIB should be evaluated and consideration should be given to discontinuation of 

the study intervention. 

Baseline assessment of suicidal ideation and intervention emergent SIB will be monitored during 

the study using the C-SSRS (see Section 8.2.6.1) and PHQ-9 (see Section 8.2.6.2). 
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8.2.6.1. C-SSRS  

C-SSRS is a scale that captures the occurrence, severity, and frequency of SIB during the 

assessment period via a questionnaire. The scale was developed by the National Institute of 

Mental Health trial group for the purpose of being counterpart to the Columbia Classification 

Algorithm of Suicide Assessment categorization of suicidal events. 

For this study, the C-SSRS is adapted for the assessment of the ideation and behavior categories 

only. The intensity of ideation and lethality of behavior sections are removed. 

8.2.6.2. PHQ-9  

The PHQ-9 is a validated self-report screening tool that assesses the presence and intensity of 

depressive symptoms. The PHQ-9, which incorporates the 9 Diagnostic and Statistical Manual-

IV depression criteria as “0” (not at all) to “3” (nearly every day), was developed for use in 

primary care settings (Kroenke et al. 2001). 

8.2.7. Hepatic Safety Monitoring, Evaluation, and Criteria for Study Intervention 

Interruption or Discontinuation  

The tables summarize actions to take based on abnormal hepatic laboratory or clinical changes. 

Participants with normal or near normal baseline (ALT, AST, or ALP <1.5x ULN) 

If this laboratory value is observed… Then… 
Initiate or 

continue 
 close hepatic 

monitoring 

Initiate  
comprehensive 

 evaluation 

Interrupt or 

discontinue  
study drug 

ALT or AST ≥3x ULN X   

ALP ≥2x ULN  X   

TBL ≥2x ULNa X   

ALT or AST ≥5x ULN X X  

ALP ≥2.5x ULN X X  

ALT or AST ≥3x ULN with hepatic signs or symptomsb  X X X 

ALT or AST ≥5x ULN for more than 2 weeks  X X X 

ALT or AST ≥8x ULN X X X 

ALT or AST ≥3x ULN and TBL ≥2x ULNa or INR ≥1.5 X X X 

ALP ≥3x ULN  X X X 

ALP ≥2.5x ULN and TBL ≥2x ULNa X X X 

ALP ≥2.5x ULN with hepatic signs or symptomsb X X X 

a In participants with Gilbert’s syndrome, the threshold for TBL may be higher. 

b Examples of hepatic signs or symptoms: severe fatigue, nausea, vomiting, right upper quadrant abdominal pain, 

fever, rash, and/or eosinophilia >5%. 
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Participants with elevated baseline (ALT, AST, or ALP≥ 1.5x ULN) 

If this laboratory value is observed… Then… 

Initiate or 

continue 

close hepatic 

monitoring 

Initiate  

comprehensive 

evaluation 

Interrupt 

or 

discontinue  

study drug 

ALT or AST ≥2x baseline  X   

ALP ≥2x baseline  X   

TBL ≥2x ULNa X   

ALT or AST ≥3x baseline or ≥250 U/L 

(whichever occurs first) 
X X  

ALP ≥2.5x baseline X X  

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) with hepatic signs or symptomsb  
X X X 

ALT or AST ≥3x baseline or ≥250 U/L 

(whichever occurs first) for more than 2 weeks  
X X X 

ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

first) 
X X X 

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) and TBL ≥2x ULNa or INR ≥1.5 
X X X 

ALP ≥3x baseline  X X X 

ALP ≥2.5x baseline and TBL ≥2x ULNa X X X 

ALP ≥2.5x baseline with hepatic signs or symptomsb X X X 

a In participants with Gilbert’s syndrome, the threshold for TBL may be higher. 

b Examples of hepatic signs or symptoms: severe fatigue, nausea, vomiting, right upper quadrant abdominal pain, 

fever, rash, and/or eosinophilia >5%. 

8.2.7.1. Close Hepatic Monitoring  

If a participant develops any 1 of these changes, initiate close hepatic monitoring: 

Participants with normal or near normal baseline 

(ALT, AST, or ALP<1.5x ULN) 

Participants with elevated baseline (ALT, AST, or 

ALP≥ 1.5x ULN) 

ALT or AST ≥3x ULN or ALT or AST ≥2x baseline 

ALP ≥2x ULN or ALP ≥2x baseline 

TBL ≥2x ULNa   TBL ≥2x ULNa 

a In participants with Gilbert’s syndrome, the threshold for TBL may be higher 

Close hepatic monitoring should include these actions: 

 Laboratory tests (Section 10.6), including ALT, AST, ALP, TBL, direct bilirubin, 

gamma-glutamyl transferase, creatine kinase, and complete blood count with differential, 

should be checked within 48 to 72 hours of the detection of elevated liver tests to confirm 

the abnormality and to determine if it is increasing or decreasing. 
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 If the abnormality persists, clinical and laboratory monitoring should continue at a 

frequency of 2 to 3 times weekly until levels normalize or return to approximate baseline 

values.  

 In addition to laboratory tests, basic evaluation for possible causes of abnormal liver tests 

should be initiated by the investigator in consultation with the Lilly-designated medical 

monitor. At a minimum, this evaluation should include physical examination and a 

thorough medical history, including 

o current symptoms 

o recent illnesses, for example, heart failure, systemic infection, hypotension, or 

seizures 

o recent travel 

o concomitant medications (including over-the-counter)  

o herbal and dietary supplements 

o history of alcohol drinking, and  

o other substance abuse. 

8.2.7.2. Comprehensive Hepatic Evaluation  

If a participant develops any 1 of the following laboratory or clinical changes, initiate a 

comprehensive hepatic evaluation:  

Participants with normal or near normal 

baseline (ALT, AST, or ALP<1.5x ULN) 

Participants with elevated baseline liver enzymes (ALT, 

AST, or ALP≥ 1.5x ULN) 

ALT or AST ≥5x ULN or 
ALT or AST ≥3x baseline or ≥250 U/L 

(whichever occurs first) or 

ALP ≥2.5x ULN or ALP ≥2.5x baseline or 

ALT or AST ≥3x ULN with hepatic signs or 

symptomsa or 

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) with hepatic signs or symptomsa or 

ALT or AST ≥5x ULN for more than 2 weeks or 
ALT or AST ≥3x baseline or ≥250 U/L 

(whichever occurs first) for more than 2 weeks or 

ALT or AST ≥8x ULN or 
ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

first) or 

ALT or AST ≥3x ULN and TBL ≥2x ULNb or 

INR ≥1.5 

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) and TBL ≥2x ULNb or INR ≥1.5 
a
 Examples of hepatic signs or symptoms: severe fatigue, nausea, vomiting, right upper quadrant abdominal pain, 

fever, rash, and/or eosinophilia >5%. 
b 

In participants with Gilbert’s syndrome, the threshold for TBL may be higher. 

Comprehensive hepatic evaluation should include these actions: 

 At a minimum, comprehensive hepatic evaluation should include physical examination 

and a thorough medical history, as outlined in Sections 1.3 and 8.2.1, as well as tests for 

PT-INR; tests for viral hepatitis A, B, C, and E; tests for autoimmune hepatitis; and an 

abdominal imaging study (for example, ultrasound or CT scan).  
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 Based on the participant’s history and initial results, further testing should be considered 

in consultation with the Lilly-designated medical monitor, including tests for  

o hepatitis D virus  

o cytomegalovirus 

o Epstein-Barr virus 

o acetaminophen levels 

o acetaminophen protein adducts 

o urine toxicology screen 

o Wilson’s disease 

o blood alcohol levels 

o urinary ethyl glucuronide, and  

o blood phosphatidylethanol.  

 Based on the circumstances and the investigator’s assessment of the participant’s clinical 

condition, the investigator should consider referring the participant for a hepatologist or 

gastroenterologist consultation, and additional tests, including magnetic resonance 

cholangiopancreatography, endoscopic retrograde cholangiopancreatography, cardiac 

echocardiogram, or a liver biopsy.   

 Clinical and laboratory monitoring should continue at a frequency of 1 to 3 times weekly 

until levels normalize or return to approximate baseline values.  

 If the hepatic event continues post visit 801 past the anticipated end of the study (that is, 

database lock), the investigator should consult with the Lilly-designated medical monitor 

to determine the need for further data collection beyond the end date of the study (that is, 

database lock date).   

 All the medical information and tests results related to the close hepatic monitoring and 

comprehensive hepatic evaluation should be collected and recorded in a hepatic safety 

CRF.  

8.2.7.3. Study Intervention Interruption or Discontinuation  

If a participant develops any 1 of the following laboratory or clinical changes, interrupt the study 

intervention and continue close monitoring and comprehensive hepatic evaluation as described in 

Sections 8.2.7.1 and 8.2.7.2. 

Participants with normal or near normal 

baseline (ALT, AST, or ALP <1.5x ULN) 

Participants with elevated baseline (ALT, AST, or ALP 

≥1.5x ULN) 

ALT or AST ≥3x ULN with hepatic signs or 

symptomsa or 

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) with hepatic signs or symptomsa 

or 

ALT or AST ≥5x ULN for more than 2 weeks or 
ALT or AST ≥3x baseline or ≥250 U/L 

(whichever occurs first) for more than 2 weeks or 

ALT or AST ≥8x ULN or 
ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

first) or 
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ALT or AST ≥3x ULN and TBL ≥2x ULNb or INR 

≥1.5 or 

ALT or AST ≥2x baseline or ≥250 U/L 

(whichever occurs first) and TBL ≥2x ULNb or INR≥ 1.5 

or 

ALP ≥3x ULN or ALP ≥3x baseline or 

ALP ≥2.5x ULN and TBL ≥2x ULNb or ALP ≥2.5x baseline and TBL ≥2x ULNb or 

ALP ≥2.5x ULN with hepatic signs or symptomsa ALP ≥2.5x baseline with hepatic signs or symptomsa  
a Examples of hepatic signs or symptoms: severe fatigue, nausea, vomiting, right upper quadrant abdominal pain, 

fever, rash, and/or eosinophilia >5%. 
b  In participants with Gilbert’s syndrome, the threshold for TBL may be higher. 

Interruption or discontinuation of study intervention should include these actions: 

 While the participant is not receiving the study intervention, clinical and laboratory 

monitoring should continue at a frequency of 1 to 3 times weekly until liver tests 

normalize or return to approximate baseline values.  

 If the hepatic event continues past the anticipated end of the study (that is, data lock), the 

investigator should consult with the Lilly-designated medical monitor to determine the 

need for further data collection beyond the end date of the study (that is, data lock date). 

 All the medical information and tests results related to the close hepatic monitoring and 

comprehensive hepatic evaluation should be collected and recorded in a hepatic safety 

CRF.  

 Resumption of the study intervention after interruption for a hepatic reason can be 

considered only in consultation with the Lilly-designated medical monitor and only if the 

liver test results returned to near baseline and if a self-limited, non-study-drug etiology is 

identified. Otherwise, the study intervention should be permanently discontinued. 

8.2.8. Hypersensitivity Reactions  

Many drugs, including oral agents and biologic agents, carry the risk of systemic hypersensitivity 

reactions. If such a reaction occurs, additional data should be provided to the sponsor in the 

designated CRFs. 

Sites should have appropriately trained medical staff and appropriate medical equipment 

available when study participants are receiving study intervention. It is recommended that 

participants who experience a systemic hypersensitivity reaction be treated per national and 

international guidelines. 

In the case of a suspected systemic hypersensitivity event, additional blood samples should be 

collected as described in Section 10.2.1. Laboratory results are provided to the sponsor via the 

central laboratory. 

8.2.9. Diabetic Retinopathy Screening and Evaluation  

Baseline fundus photography should be performed on participants who remain eligible based on 

screening activities performed at Visit 1 (including laboratory results). The overall 

ophthalmological evaluation of the baseline fundus photographs must be completed prior to 

randomization to confirm eligibility. Participants with any degree of diabetic retinopathy or 

macular edema on the baseline assessment that warrants treatment based on the clinical 

judgement of the ophthalmologist will be excluded (See exclusion criterion #14). 
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All participants will have follow-up fundus photography performed according to the SoA 

(Section 1.3). Note for Visit 17 (Week 24) and Visit 20 (Week 52), fundus photographs may be 

collected within 4 weeks before or after the visit date; for FTV and ED visits, fundus 

photographs may be collected on or within 4 weeks prior to the visit. Fundus photography may 

be performed more frequently if warranted based on the severity of retinopathy or macular 

edema at baseline or during the study consistent with screening guidelines for diabetic 

retinopathy (Solomon et al. 2017; Flaxel et al. 2020).  

Fundus photography should be performed in both eyes (unless precluded due to severe cataract, 

prosthesis, or other conditions) using the broadest field of view available to the site or associated 

qualified eye care professional, including 7-standard views, 4-wide field views, or at a minimum 

2-field views with at least 60-degree field of view. Photographs may be performed at the study 

site if equipment and staff trained in collecting the required views are available; otherwise, they 

should be referred to an ophthalmologist or other suitable qualified health care provider. 

All fundus photographs will be evaluated by an ophthalmologist or other qualified health care 

provider experienced in the assessment of diabetic retinopathy and macular edema. The 

evaluation will include whether diabetic retinopathy and/or macular edema are present and 

whether treatment is recommended. Fundus photographs deemed unevaluable for any reason will 

be repeated as recommended by the ophthalmological evaluator. Whenever possible, the same 

qualified evaluator should review all photographs for an individual participant throughout the 

study. Any evidence of diabetic retinopathy, macular edema, or other clinically significant 

findings on the fundus photographs will require additional ophthalmological follow-up per local 

standards of care. The use of optical coherence tomography should be encouraged to confirm 

cases of macular edema.  

Results from the overall ophthalmological evaluation, including final diagnoses of 

nonproliferative retinopathy, proliferative retinopathy, or diabetic macular edema, will be 

provided to the investigator and recorded on a specific retinopathy CRF. Any interventions 

initiated for diabetic retinopathy or macular edema during the study will be captured on the 

concomitant medication CRF.  

8.3. Adverse Events, Serious Adverse Events, and Product Complaints  

The definitions of the following events can be found in Section 10.3: 

 AEs 

 SAEs 

 PCs 

These events will be reported by the participant (or, when appropriate, by a caregiver, surrogate, 

or the participant’s legally authorized representative). 

The investigator and any qualified designees are responsible for detecting, documenting, and 

recording events that meet these definitions and remain responsible for following up events that 

are serious, considered related to the study intervention or study procedures, or that caused the 

participant to discontinue the study intervention or study (see Section 7). 

Care will be taken not to introduce bias when detecting events. Open-ended and non-leading 

verbal questioning of the participant is the preferred method to inquire about event occurrences. 
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After the initial report, the investigator is required to proactively follow each participant at 

subsequent visits/contacts. All SAEs will be followed until resolution, stabilization, the event is 

otherwise explained, or the participant is lost to follow-up (as defined in Section 7.3). 

For PCs, the investigator is responsible for ensuring that follow-up includes any supplemental 

investigations as indicated to elucidate the nature and/or causality. Further information on 

follow-up procedures is provided in Section 10.3. 

8.3.1. Timing and Mechanism for Collecting Events  

This table describes the timing, deadlines, and mechanism for collecting events. 

Event Collection 

Start 

Collection 

Stop 

Timing for 

Reporting to 

Sponsor or Designee 

Mechanism for 

Reporting 

Back-up 

Method of 

Reporting 

Adverse Event 

AE Signing of 

the ICF  

Participation 

in study has 

ended 

As soon as possible 

upon site awareness 

AE CRF N/A 

Serious Adverse Event 

SAE and SAE 

updates – prior to 

start of study 

intervention and 

deemed reasonably 

possibly related to 

study procedures 

Signing of 

the ICF 

Start of 

intervention 

Within 24 hours of 

awareness 

SAE CRF SAE paper 

form 

SAE and SAE 

updates – after start 

of study intervention 

Start of 

intervention 

Participation 

in study has 

ended 

Within 24 hours of 

awareness 

SAE CRF SAE paper 

form 

SAEa – after 

participant’s study 

participation has 

ended and the 

investigator becomes 

aware 

After 

participant’s 

study 

participation 

has ended 

N/A Promptly SAE paper form N/A 

Pregnancy 

Pregnancy in female 

participants and 

female partners of 

male participants 

After the 

start of study 

intervention 

At least 30 

days after 

the last dose 

Within 24 hours (see 

Section 8.2.5) 

Pregnancy paper 

form 

Pregnancy 

paper form 
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Event Collection 

Start 

Collection 

Stop 

Timing for 

Reporting to 

Sponsor or Designee 

Mechanism for 

Reporting 

Back-up 

Method of 

Reporting 

Product Complaints 

PC associated with an 

SAE or might have 

led to an SAE 

Start of 

study 

intervention 

End of study 

intervention 

Within 24 hours of 

awareness 

Product 

Complaint form 

N/A 

PC not associated 

with an SAE 

Start of 

study 

intervention 

End of study 

intervention 

Within 1 business 

day of awareness 

Product 

Complaint form 

N/A 

Updated PC 

information 

— — As soon as possible 

upon site awareness 

Originally 

completed 

Product 

Complaint form 

with all changes 

signed and 

dated by the 

investigator 

N/A 

PC (if investigator 

becomes aware) 

Participation 

in study has 

ended 

N/A Promptly Product 

Complaint form 

 

a Serious adverse events should not be reported unless the investigator deems them to be possibly related to study 

treatment or study participation. 

8.3.1.1. Adverse Event Monitoring with a Systematic Questionnaire  

Nonleading AE collection should occur prior to the collection of the C-SSRS. 

If a suicide-related event is discovered during the C-SSRS but was not captured during the 

nonleading AE collection, sites should not change the AE form. 

If an AE is serious or leads to discontinuation, it needs to be included on the AE form and the 

process for reporting SAEs is followed. 

8.3.2. Pregnancy  

Collection of pregnancy information 

Male participants with partners who become pregnant 

● The investigator will attempt to collect pregnancy information on any male 

participant’s female partner who becomes pregnant while the male participant is 

in this study. This applies only to male participants who receive orforglipron. 
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● After learning of a pregnancy in the female partner of a study participant, the 

investigator will 

o obtain a consent to release information from the pregnant female partner 

directly, and 

o within 24 hours after obtaining this consent will record pregnancy information 

on the appropriate form and submit it to the sponsor. 

The female partner will also be followed to determine the outcome of the 

pregnancy. Information on the status of the mother and child will be forwarded to 

the sponsor. Generally, the follow-up will be no longer than 6 to 8 weeks 

following the estimated delivery date. Any termination of the pregnancy will be 

reported regardless of gestational age, fetal status (presence or absence of 

anomalies) or indication for the procedure. 

Female participants who become pregnant 

● The investigator will collect pregnancy information on any female participant 

who becomes pregnant while participating in this study. The initial information 

will be recorded on the appropriate form and submitted to the sponsor within 24 

hours of learning of a participant’s pregnancy. 

● The participant will be followed to determine the outcome of the pregnancy. The 

investigator will collect follow-up information on the participant and the neonate 

and the information will be forwarded to the sponsor. Generally, follow-up will 

not be required for longer than 6 to 8 weeks beyond the estimated delivery date. 

Any termination of pregnancy will be reported, regardless of gestational age, fetal 

status (presence or absence of anomalies) or indication for the procedure. 

● While pregnancy itself is not considered to be an AE or SAE, any pregnancy 

complication or elective termination of a pregnancy for medical reasons will be 

reported as an AE or SAE. 

● A spontaneous abortion (occurring at <20 weeks gestational age) or still birth 

(occurring at ≥20 weeks gestational age) is always considered to be an SAE and 

will be reported as such. 

● Any post-study pregnancy related SAE considered reasonably related to the study 

intervention by the investigator will be reported to the sponsor as described in 

protocol Section 8.3.1. While the investigator is not obligated to actively seek this 

information in former study participants, the investigator may learn of an SAE 

through spontaneous reporting. 

● Any female participant who becomes pregnant while participating in the study 

will be withdrawn from the study. If the participant is discontinued from the 

study, follow the standard discontinuation process and continue directly to the 

follow-up phase. The follow-up on the pregnancy outcome should continue 

independent of intervention or study discontinuation. 
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8.3.3. Adverse Events of Special Interest and Other Safety Topics  

8.3.3.1. Major Adverse Cardiovascular Events  

Nonfatal CV AEs and all deaths will be adjudicated by a committee of physicians external to 

Lilly with cardiology expertise. This committee will be blinded to treatment assignment. The 

nonfatal CV AEs to be adjudicated include 

 myocardial infarction 

 hospitalization for unstable angina 

 hospitalization for heart failure 

 coronary interventions (such as coronary artery bypass graft or percutaneous coronary 

intervention), and 

 cerebrovascular events, including cerebrovascular accident (stroke) and transient 

ischemic attack. 

Clinical event reporting begins after randomization. The investigator must first report these 

events as an AE as described in Section 8.3.1 and then report them as an endpoint on the CRF 

with all required source documents provided for adjudication to the CEC (see Section 10.1.5). 

8.3.3.2. Arrhythmias and Cardiac Conduction Disorders  

Treatment-emergent cardiac arrhythmias and conduction disorders will be further evaluated. 

Participants who develop any event from these groups of disorders should undergo an ECG, 

which should be submitted to the central reading center. Additional diagnostic tests to determine 

exact diagnosis should be performed, as needed. The specific diagnosis will be recorded as an 

AE. Events that meet criteria for serious conditions as described in Section 10.3.2 must be 

reported as SAEs. 

8.3.3.3. Hypoglycemia  

Participants will be trained by authorized study personnel about signs and symptoms of 

hypoglycemia and how to treat hypoglycemia, and how to collect appropriate information for 

each episode of hypoglycemia in the study according to the SoA. 

Participants will collect information on episodes of hypoglycemia starting from Visit 2 until the 

last study visit (Follow-up visit or ED visit). 

All hypoglycemic episodes will be recorded in the study diary and should not be recorded as AEs 

unless the event meets serious criteria. 

To avoid duplicate reporting, all consecutive BG values <70 mg/dL (3.9 mmol/L) occurring 

within a 1-hour period may be considered a single hypoglycemic event (Weinberg et al. 2010; 

Danne et al. 2013). Participants randomized to orforglipron treatment who develop persistent or 

recurrent unexplained hypoglycemia during the treatment period will be asked to reduce the dose 

or discontinue any concomitant glucose-lowering agents other than study intervention. Study 

intervention discontinuation for recurrent hypoglycemia in the orforglipron treatment arm should 

be considered only if these events continue despite complete discontinuation of concomitant 
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medications. Participants randomized to insulin glargine who develop persistent or recurrent 

unexplained hypoglycemia during the treatment period will adjust the insulin glargine dose 

according to the insulin dose schedule (Section 6.1.3). 

Further details of modifications of concomitant antihyperglycemic medications for management 

of hypoglycemia is described in Section 6.6.2. 

Investigators should use the following classification of hypoglycemia. The plasma glucose 

values in this section refer to values determined by a laboratory or International Federation of 

Clinical Chemistry and Laboratory Medicine plasma-equivalent glucose meters and strips. 

Hypoglycemia definitions and categories 

Level 1 hypoglycemia - Glucose <70 mg/dL (3.9 mmol/L) and ≥54 mg/dL (3.0 mmol/L) 

Level 1 hypoglycemia should alert the participant to take action such as treatment with fast-

acting carbohydrates. Providers should continue to counsel participants to treat hypoglycemia at 

this glucose alert value. 

Level 2 hypoglycemia - Glucose <54 mg/dL (3.0 mmol/L) 

Level 2 hypoglycemia is a glucose value of <54 mg/dL (3.0 mmol/L). This glucose threshold is 

clinically relevant regardless of the presence or absence of symptoms of hypoglycemia. 

Level 3 hypoglycemia - Severe hypoglycemia  

A severe event characterized by altered mental and/or physical status requiring assistance for 

treatment of hypoglycemia. For example, participants had altered mental status, and could not 

assist in their own care, or were semiconscious or unconscious, or experienced coma with or 

without seizures, and the assistance of another person was needed to actively administer 

carbohydrate, glucagon, or other resuscitative actions. Glucose measurements may not be 

available during such an event, but neurological recovery attributable to the restoration of 

glucose concentration to normal is considered sufficient evidence that the event was induced by 

a low glucose concentration. 

 The determination of a hypoglycemic event as an episode of severe hypoglycemia, as 

defined above, is made by the investigator based on the medical need of the 

participant to have required assistance and is not predicated on the report of a 

participant simply having received assistance. 

 If a hypoglycemic event meets the criteria of severe hypoglycemia, the investigator 

must record the event as serious on the AE CRF and report it to the sponsor as an 

SAE. 

Nocturnal hypoglycemia 

Nocturnal hypoglycemia is a hypoglycemia event (including severe hypoglycemia) that occurs at 

night and presumably during sleep. 
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8.3.3.4. Severe Persistent Hyperglycemia  

Criteria for severe, persistent hyperglycemia are provided in Section 6.9.3. 

Occurrences of severe, persistent hyperglycemia that meet these criteria for rescue therapy 

should be reported as an adverse event on the CRF. 

8.3.3.5. Severe Gastrointestinal Adverse Events  

Orforglipron may cause severe GI AEs, such as nausea, vomiting, and diarrhea. Information 

about severe GI AEs, as well as antiemetic or antidiarrheal use, will be collected in the AE and 

concomitant medications CRFs, respectively. For detailed information concerning the 

management of GI AEs, please refer to Sections 6.6.1.1 and 6.9.4. 

8.3.3.6. Acute Renal Events  

Renal safety will be assessed based on repeated renal functional assessment as well as 

assessment of AEs suggestive of acute renal failure or worsening of preexisting chronic renal 

failure. GI AEs have been reported with orforglipron including nausea, diarrhea, and vomiting. 

This is consistent with other GLP-1 RA (Aroda and Ratner 2011). The events may lead to 

dehydration, which could cause a deterioration in renal function, including acute renal failure. 

Participants should be advised to notify investigators in case of severe nausea, frequent vomiting, 

or symptoms of dehydration. 

8.3.3.7. Pancreatitis  

Diagnosis of acute pancreatitis 

Acute pancreatitis is an AE of interest in all studies with orforglipron, including this study. The 

diagnosis of acute pancreatitis requires 2 of the following 3 features (Banks and Freeman 2006, 

Koizumi 2006): 

 abdominal pain, characteristic of acute pancreatitis (that is, epigastric pain radiating to the 

back, often associated with nausea and vomiting) 

 serum amylase (total, pancreatic, or both) and/or lipase ≥3x ULN 

 characteristic findings of acute pancreatitis on CT scan or MRI. 

If acute pancreatitis is suspected, the investigator should 

 obtain appropriate laboratory tests, including pancreatic amylase and lipase 

 perform imaging studies, such as abdominal CT scan with or without contrast, or 

abdominal MRI 

Note: Abdominal ultrasound may be used as an alternative method only if CT and MRI 

cannot be performed. 

and 

 evaluate for possible causes of acute pancreatitis, including alcohol use, gallstone or gall 

bladder disease, hypertriglyceridemia, and concomitant medications. 
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Discontinuation for acute pancreatitis 

If acute pancreatitis is suspected by the investigator, the participant must temporarily discontinue 

use of the study intervention. In this case, the participant needs to receive an appropriate 

alternative glucose-lowering regimen. Afterwards, if pancreatitis is confirmed by the 

adjudication committee, the study intervention must be permanently discontinued, and the 

participant needs to be followed throughout the duration of the study (see Section 7.1.2). If the 

case is not confirmed, then the participant can restart the study intervention if the investigator 

deems as clinically appropriate as described in Section 6.6. 

Case adjudication and data entry 

An independent CEC will adjudicate all suspected cases of acute pancreatitis. The investigator 

must first report these events as an AE as described in Section 8.3.1 and then report them as an 

endpoint on the CRF with all required source documents provided for adjudication to the CEC 

(see Section 10.1.5). Clinical event reporting begins after randomization. 

Asymptomatic elevation of serum amylase and/or lipase 

Serial measures of pancreatic enzymes have limited clinical value for predicting episodes of 

acute pancreatitis in asymptomatic participants (Nauck et al. 2017; Steinberg et al. 2017a, 

2017b). Therefore, further diagnostic follow-up of cases of asymptomatic elevation of pancreatic 

enzymes (lipase and/or pancreatic amylase ≥3x ULN) is not mandated but may be performed 

based on the investigator’s clinical judgment and assessment of the participant’s overall clinical 

condition. 

Cases of pancreatic hyperenzymemia with symptoms or asymptomatic cases of pancreatic 

hyperenzymemia that undergo additional diagnostic follow-up will be submitted for 

adjudication. 

8.3.3.8. Thyroid Malignancies and C-Cell Hyperplasia  

Participants who are diagnosed with MTC and/or MEN2 during the study will have study drug 

stopped and should continue follow-up with an endocrinologist. 

The assessment of thyroid safety during the trial will include reporting of any case of thyroid 

neoplasms (including MTC, papillary carcinoma, and others) and measurements of calcitonin. 

The purpose of calcitonin measurements is to assess the potential of orforglipron to affect thyroid 

C-cell function, which may indicate development of C-cell hyperplasia and neoplasms. 

Calcitonin measurements 

If an increased calcitonin value (see definitions below) is observed in a participant who has been 

administered a medication that is known to increase serum calcitonin, then this medication 

should be stopped, and calcitonin levels should be measured after an appropriate washout period. 

For participants who require additional endocrine assessment because of increased calcitonin 

concentration as defined in this section, data from the follow-up assessment will be collected in 

the specific section of the CRF. 
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Calcitonin measurements in participants with eGFR ≥60 mL/min/1.73 m2 

A significant increase in calcitonin for participants with eGFR ≥60 mL/min/1.73 m2 is defined 

below. If a participant’s laboratory results meet these criteria, these clinically significant 

laboratory results should be recorded as an AE. 

 Serum calcitonin value ≥20 ng/L and <35 ng/L AND ≥50% increase from the screening 

value. These participants will be requested to repeat the measurement within 1 month. If 

this repeat value is increasing (≥10% increase), the study drug should be discontinued, 

and the participant should undergo additional endocrine assessment and longer-term 

follow-up by an endocrinologist to exclude adverse events on the thyroid gland. 

 Serum calcitonin value ≥35 ng/L AND ≥50% over the screening value. In these 

participants, study drug should be discontinued, and the participant should be 

recommended to immediately undergo additional endocrine assessments and longer-term 

follow-up by an endocrinologist. 

Calcitonin measurement in participants with eGFR <60 mL/min/1.73 m2 

A significant increase in calcitonin for participants with eGFR <60 mL/min/1.73 m2 is defined as 

a serum calcitonin value ≥35 ng/L AND ≥50% over the screening value. If a participant’s 

laboratory results meet these criteria, these clinically significant laboratory results should be 

recorded as an AE. 

In these participants, study intervention should be discontinued if the increased concentration of 

calcitonin is confirmed. The participant must be recommended to immediately undergo 

additional endocrine assessments and longer-term follow-up by an endocrinologist to exclude 

adverse events on the thyroid gland. 

8.3.3.9. Diabetic Retinopathy  

Diabetic retinopathy and macular edema will be monitored using retinal fundus photography and 

additional ophthalmological follow-up as warranted throughout the study (Section 8.2.9). 

Diabetic retinopathy will be assessed as nonproliferative (mild, moderate, or severe), 

proliferative, and diabetic macular edema as present or absent. All TEAEs of new or worsening 

diabetic retinopathy, macular edema, and other related complications will also be assessed. 

8.3.3.10. Malignancies  

All events of malignancy or other suspected events related to malignancy should be evaluated 

and additional diagnostic tests performed as needed. 

8.3.3.11. Hepatic Disorders  

All events of hepatic disorders or other suspected events related to hepatic disorders should be 

evaluated and additional diagnostic tests performed as needed. In cases of elevated liver markers, 

hepatic monitoring should be initiated as outlined in Section 8.2.7. 
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8.3.3.12. Gallbladder and Biliary Tract Disorders  

All events of TE biliary colic, cholecystitis, cholelithiasis or other suspected events related to 

acute gallbladder disease should be evaluated and additional diagnostic tests performed, as 

needed. 

8.3.3.13. Hypersensitivity Reactions  

Refer to Section 8.2.8. 

8.3.3.14. Depression, Suicidal Ideation, and Behavior  

Participants will be monitored for depression and suicidal ideation or behavior through AE 

collection and by using the C-SSRS and the PHQ-9 questionnaires (see Sections 8.2.6.1 and 

8.2.6.2). Scores of the questionnaires are reviewed by the investigator at the time of each 

assessment, and appropriate actions as described below should be taken. 

Participants will be referred to a Mental Health Professional if in the opinion of the investigator 

it is necessary for the safety of the participant or if the participant had any of the following: 

 a PHQ-9 score ≥15 

 C-SSRS responses of 

o A “yes” answer to Question 4 (active suicidal ideation with some intent to act, 

without specific plan) on the “Suicidal Ideation” portion of the C-SSRS 

or 

o A “yes” answer to Question 5 (active suicidal ideation with specific plan and intent) 

on the “Suicidal Ideation” portion of the C-SSRS 

or 

o A “yes” answer to any of the suicide-related behaviors (actual attempt, interrupted 

attempt, aborted attempt, preparatory act, or behavior) on the “Suicidal Behavior” 

portion of the C-SSRS. 

8.3.3.15. Abuse Potential  

All events of abuse potential should be evaluated, and additional investigations performed as 

needed. 

8.3.3.16. Hypotension, Orthostatic Hypotension, and Syncope  

All events of hypotension or orthostatic hypotension and syncope should be evaluated and 

additional diagnostic tests performed as needed. 

8.4. Pharmacokinetics  

PK samples will be collected from all participants aged ≥75 years and all participants with 

moderate or severe renal impairment (baseline eGFR<60 mL/min/1.73 m2 based on CKD-EPI 

cystatin-c equation 2012) who are treated with orforglipron. Plasma orforglipron concentrations 

will be determined from blood samples obtained from participants receiving orforglipron 

treatment only. 
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Blood samples for PK assessment will be collected predose per the study schedule or at early 

discontinuation (Section 1.3). The date and time of the most recent oral dose of orforglipron 

prior to collecting the sample must be recorded on the CRF from the study diaries. The date and 

time at which each sample was drawn must be recorded on the laboratory accession page. 

Concentrations of orforglipron will be assayed using a validated liquid chromatography mass 

spectrometry method. Bioanalytical samples collected to measure orforglipron concentrations 

will be retained for a maximum of 1 year following last participant visit for the study. 

8.5. Pharmacodynamics  

PD parameters are not evaluated in this study. 

8.6. Genetics  

A whole blood sample will be collected from participants to enable DNA isolation for 

exploratory pharmacogenetics analysis as specified in the SoA, where local regulations allow. 

Samples will not be used to conduct unspecified disease or population genetic research either 

now or in the future. 

Samples may be used to investigate variable exposure or response to orforglipron and to 

investigate genetic variants thought to play a role in obesity, diabetes mellitus, and related 

clinical traits or complications, including nonalcoholic steatohepatitis. Assessment of variable 

response may include evaluation of AEs or differences in PD, mechanistic, safety, or efficacy 

measures. 

See Section 1.1 for information regarding genetic research and Section 10.1.12 for details about 

sample retention and custody. 

8.7. Biomarkers  

Plasma and serum samples will be collected to enable exploratory nonpharmacogenetic 

biomarker research. 

Biomarker research is performed on stored samples to address questions of relevance to 

 drug disposition 

 target engagement 

 PD 

 mechanism of action 

 variability of participant response, including safety, and 

 clinical outcomes. 

Samples may be used for 

 research on the drug target 

 disease process 

 variable response to orforglipron 

 pathways associated with diabetes mellitus, obesity, and related clinical traits or 

complications, including nonalcoholic steatohepatitis 

 mechanism of action of orforglipron, or 
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 research method or validating diagnostic tools or assay(s) related to obesity, diabetes 

mellitus, or related clinical traits or complications. 

Samples will be collected according to the schedule described in the SoA. 

Sample retention is described in Section 10.1.12. 

8.8. Immunogenicity Assessments  

Immunogenicity parameters are not evaluated in this study. 

8.9. Health Economics  

Health economics parameters are not evaluated in this study. 
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9. Statistical Considerations  

The first version of the SAP will be approved prior to first participant visit, and it will include a 

more technical and detailed description of the statistical analyses described in this section. This 

section is a summary of the planned statistical analyses of the most important endpoints, 

including primary and key secondary endpoints. 

9.1. Statistical Hypotheses  

The null hypothesis corresponding to the primary objective is as follows: 

 H1,0: Orforglipron is not non-inferior to insulin glargine with respect to the time from 

randomization to first occurrence of any CEC-confirmed MACE-4, using a NIM of 1.8 of 

HR (orforglipron vs insulin glargine).  

The null hypotheses corresponding to the key secondary objective are as follows: 

 H2,0: Orforglipron is not non-inferior to insulin glargine with respect to the mean change 

from baseline in HbA1c at Week 52, using a NIM of 0.3% (orforglipron minus insulin 

glargine). 

 H3-1,0: No difference between orforglipron and insulin glargine with respect to the mean 

percent change from baseline in body weight at Week 52. 

 H3-2,0: No difference between orforglipron and insulin glargine with respect to the mean 

change from baseline in body weight at Week 52. 

 H4,0: No difference between orforglipron and insulin glargine with respect to the mean 

change from baseline in HbA1c at Week 52. 

 H5,0: No difference between orforglipron and insulin glargine with respect to the time 

from randomization to first occurrence of any CEC-confirmed MACE-3.  

9.1.1. Multiplicity Adjustment  

A prespecified graphical scheme (Bretz et al. 2009, 2011) will be implemented to control the 

family-wise error rate at a 2-sided alpha level of 0.05 for testing the null hypotheses stated in 

Section 9.1. This graphical approach is a closed testing procedure; hence, it strongly controls the 

family-wise error rate across all endpoints (Bretz et al. 2009, 2011; Alosh et al. 2014). 

The testing scheme will be fully detailed in the SAP. Unless otherwise specified, there will be no 

adjustment for multiple comparisons for any other analyses outside the primary and key 

secondary endpoints. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

87 

9.2. Analyses Sets  

For the purposes of analysis, the following analysis sets are defined: 

Participant Analysis Set Description 

Entered participantsa All participants who sign informed consent. 

Randomized participantsb All participants who are randomly assigned a study intervention. 

Safety participantsb All participants who are randomly assigned a study intervention 

and who take at least 1 dose of study intervention. 

Abbreviation: GCP = good clinical practice.  
a Refers to the informed consent for the study. 
b  For the primary analyses of primary and key secondary endpoints, participants from clinical sites closed due to 

GCP noncompliance issues will be excluded. 

The following data point sets are defined: 

Data Points Set Description 

Treatment regimen 

estimand data points set 

All data points obtained during the treatment period defined as at 

or after baseline and up to the last visit within the treatment 

period, regardless of adherence to study intervention or initiation 

of additional antihyperglycemic medications.a  

Safety data points set All data points obtained during the treatment period and the 

follow-up period defined as at or after baseline and up to the date 

of study withdrawal/study completion including the follow-up 

period regardless of adherence to study intervention or initiation 

of additional antihyperglycemic medications.a  

Efficacy estimand data 

points set 

All data points obtained during the treatment period defined as at 

or after baseline and up to the earliest date of permanent 

discontinuation of study intervention or initiation of additional 

antihyperglycemic medications.a 

a “Additional antihyperglycemic medications” refers to any antihyperglycemic therapy that is used for more than 2 

weeks (14 days).  

9.3. Statistical Analyses  

9.3.1. General Considerations  

Statistical analysis will be the responsibility of Lilly or its designee. 

Any change to the data analysis methods described in the protocol will require an amendment 

ONLY if it changes a principal feature of the protocol. Any other change to the data analysis 

methods described in the protocol, and the justification for making the change, will be described 
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in the SAP or the CSR. Additional exploratory analyses of data will be conducted, as deemed 

appropriate. 

Unless otherwise noted, all tests of treatment effects will be conducted at the 2-sided alpha level 

of 0.05. CIs will be calculated as 2-sided, 95% CIs.  

Baseline is defined as the last available non-missing measurement prior to the first dose of study 

intervention, unless otherwise specified. 

The Kaplan-Meier method will be used for estimation of time-to-event endpoints, and Cox 

proportional hazards regression analysis stratified by baseline HbA1c concentration (≤8.5%, 

˃8.5% [≤69, ˃69 mmol/mol]) and SGLT-2 inhibitor use at randomization (Yes or No) with 

treatment group as a factor will be used to compare hazard rates among treatment groups. The 

HR, CI, and p-value will be provided.  

Time-to-event for a specific event of interest 

If a participant … the time-to-event for a specific event of interest will be… 

experiences the event the number of days between randomization and the onset date of the event 

plus 1 day. 

does not experience the event the number of days between randomization and the date of the participant’s 

end of follow-up plus a 1 day. 

experiences multiple events the date of the first event will be used, unless otherwise specified. 

For continuous measures, summary statistics will include sample size, mean, SD, median, 

minimum, and maximum for both the actual and the change from baseline measurements. LS 

means and standard errors derived from the analysis models will also be displayed for the change 

from baseline measurements. Treatment comparisons will be displayed showing the treatment 

difference LS means and the 95% CIs for the treatment differences, along with the p-values for 

the treatment comparisons. All baseline measures will be analyzed using ANOVA model that has 

treatment group as the fixed effect.  

For categorical measures, summary statistics will include sample size, frequency, and 

percentages. For safety categorical measures, risk difference and its 95% CI will be provided. If 

applicable, Fisher’s exact test or Pearson’s chi-squared test will be used for treatment 

comparisons in other categorical outcomes. 

Unless otherwise specified, safety and tolerability assessments will be guided by an estimand 

comparing safety of orforglipron doses with insulin glargine for the entire study period (the 

treatment period plus safety follow-up) irrespective of adherence to study intervention or 

initiation of additional antihyperglycemic medications for all study population. Participants will 

be analyzed according to the treatment group to which they were randomly assigned. 

Other statistical methods may be used, as appropriate, and details will be described in the SAP. 

Missing data should be minimized as the best precaution. Handling of missing, unused, and 

spurious data is addressed prospectively in the overall statistical methods described in the 
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protocol and in the SAP, where appropriate. Adjustments to the planned analyses will be 

described in the final CSR. 

9.3.2. Treatment Group Comparability  

9.3.2.1. Participant Disposition  

A detailed description of participant disposition will be provided. 

Frequency counts and percentages of all randomized participants will be presented by treatment 

group. A listing of randomized participants not receiving study intervention will be provided. All 

participants who discontinue the study will be identified and the extent of their participation in 

the study will be reported. If known, a reason for their discontinuation will be given. The 

primary reasons for discontinuation will be listed and will be summarized by treatment groups. 

Kaplan-Meier analyses of time from randomization to premature discontinuation from study and 

premature discontinuation from study intervention by treatment group will be provided. 

9.3.2.2. Participant Characteristics  

Demographics and other baseline characteristics will be summarized by treatment group for all 

randomized participants. 

9.3.2.3. Concomitant Therapy  

Concomitant medications, including previous therapy, will be summarized by treatment group 

for the randomized participants. 

9.3.2.4. Treatment Compliance  

Treatment compliance is defined as taking at least 75% of required study intervention during the 

treatment period. Frequency counts and percentages of participants compliant to study 

intervention will be summarized by treatment group using the safety participants during the 

treatment period. 

9.3.3. Primary Endpoint and Estimand Analysis  

The primary endpoint is the time from randomization to first occurrence of any component of the 

following CEC-confirmed MACE-4: CV death, MI, hospitalization for unstable angina, or 

stroke. In cases where the cause of death cannot be determined, the death will be considered a 

CV death. The null hypothesis corresponding to the primary objective is specified in Section 9.1. 

The analysis for the primary endpoint of interest will be guided by an estimand comparing 

orforglipron with insulin glargine based on the safety data points set from the safety participants 

analysis set as described in Section 3 and Section 9.2. 

A Cox proportional hazards model will be used to analyze the primary endpoint and is specified 

in Section 9.3.1. The 2-sided 95% CI for the HR (orforglipron vs insulin glargine) will be 

estimated and non-inferiority will be declared if the upper limit of the CI is < 1.8 (NIM). 

Participants who completed or discontinued the trial without having an event will be censored at 

the participant’s end of follow-up. The missing data due to censoring will be implicitly handled 

by the Cox regression model, assuming censoring is independent of the outcome.  
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The Kaplan-Meier method will be used to estimate the cumulative event curve over time. Counts 

and percentages of participants who experience a MACE-4 will be provided. The total 

participant-years of follow-up, the incidence rate per 100 participant-years of follow-up, and the 

absolute risk difference will also be provided. 

Participant-years of follow-up for a specific event of interest is defined for each participant as the 

time-to-event divided by 365.25. The incidence rate per 100 person-years of follow-up is defined 

by dividing the number of participants who experienced the event during the study period by the 

event specific total person-years of follow-up (that is, time-to-event defined above) multiplied by 

100. The absolute risk difference for an endpoint is defined as the difference in incidence rate per 

100 participant-years between the 2 treatment groups (insulin glargine minus orforglipron). 

9.3.4. Secondary Endpoints and Estimands Analyses  

The null hypotheses corresponding to the key secondary objectives can be found in Section 9.1. 

The key secondary objective evaluating time to first occurrence of CEC-confirmed MACE-3 

events will be guided by an estimand comparing orforglipron with insulin glargine based on the 

safety data points set from the safety participants analysis set as described in Section 3 ad 

Section 9.2. 

The remaining key secondary endpoints will be evaluated based on both treatment regimen 

estimand and efficacy estimand as described in Section 3. The key secondary objectives aligned 

to the “treatment regimen” estimand will be evaluated using the randomized participants analysis 

set and the treatment regimen estimand data points sets as described in Section 9.2. The key 

secondary objectives aligned to the “efficacy” estimand will be evaluated using the randomized 

participants analysis set and the efficacy estimand data points set (Section 9.2). 

For the assessments of key secondary endpoints guided by treatment regimen estimand, data for 

participants with missing values at Week 52 will be imputed and analyzed using ANCOVA with 

a variance estimator that is robust to model misspecification and heteroscedasticity (Ye et al. 

2022). The model will include treatment group, strata, and the continuous covariate of baseline 

values and their interactions with treatment group (strata*treatment group and baseline*treatment 

group). If there are occurrences of missing data despite the best precautions, missing data will be 

imputed in a manner consistent with what the values would likely have been had they been 

collected. In principle, missing data due to permanent discontinuation of study will be imputed 

using retrieved dropouts, namely using multiple imputation based on data retrieved from 

participants who permanently discontinued study intervention but continued in the study with 

non-missing measurements from the same treatment group. More details regarding the 

imputation for missing values will be described in the SAP. 

For the assessment of key secondary endpoints guided by efficacy estimand, a maximum 

likelihood-based MMRM (Wang and Du 2022) analysis will be used. All the longitudinal 

observations at each scheduled postbaseline visit will be included in the analysis. The model will 

include fixed effects of treatment group, visits, strata, and baseline measurements all nested 

within visits. The variance-covariance matrix will be estimated using sandwich variance 

estimators (Tsiatis 2006). For the “efficacy” estimand, the hypothetical strategy is used to handle 

the ICEs, so only data collected before the occurrence of any ICEs will be used in the MMRM 
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analysis. Through the MMRM, the potential efficacy measures (after the ICEs) will be implicitly 

imputed as if participants did not have ICEs. 

For the assessment of binary key secondary objectives, a logistic regression model with 

treatment group and strata as fixed effects and the continuous baseline value as a covariate will 

be used to examine the treatment difference with missing endpoints imputed. The unconditional 

treatment group effect will be assessed by risk difference and relative risk using the marginal 

standardization method, where the treatment group-specific risk will be derived from the 

counterfactual risks for each participant that are predicted with the fitted logistic model 

(Steingrimsson et al. 2017; FDA 2023; Ye et al. 2023). The estimated treatment group-specific 

risk, risk difference, relative risk, p-value and 95% CI will be presented. 

For binary efficacy measures derived from a continuous variable, the missing value in the 

underlying continuous variable will be imputed first and then the corresponding binary variable 

will be derived. 

Details for additional secondary analysis will be provided in the SAP.  

9.3.5. Tertiary Endpoints and Estimands Analyses  

Unless specified otherwise, details for tertiary analyses will be provided in the SAP. 

9.3.6. Pharmacokinetic/Pharmacodynamic Analyses  

Orforglipron concentration data will be collected from all participants aged ≥75 years and all 

participants with moderate or severe renal impairment (baseline eGFR <60 mL/min/1.73 m2 

based on CKD-EPI cystatin-c equation 2012) and analyzed using a population PK approach via 

nonlinear mixed-effects modeling with NONMEM software. The relationships between 

orforglipron dose and/or concentration and efficacy, tolerability, and safety endpoints may be 

characterized and the impact of intrinsic and extrinsic participant factors such as age, weight, 

gender, and renal function on PK and/or PD parameters may be examined as needed.  

9.3.7. Other Safety Analyses  

Unless otherwise specified, safety assessments will be guided by an estimand comparing safety 

of orforglipron with insulin glargine for the entire study period (the treatment period plus safety 

follow-up period) irrespective of adherence to study intervention or initiation of additional 

antihyperglycemic medications. Safety assessments will be based on the safety participants 

analysis set and the safety data points set.  

AEs will be coded from the actual term using the Medical Dictionary for Regulatory Activities 

and reported by preferred terms within system organ class. Selected notable AEs of interest may 

be reported using high-level terms or Standardized Medical Dictionary for Regulatory Activities 

Queries. Summary statistics will be provided for incidence of TEAEs, SAEs, study 

discontinuation due to AEs, study intervention discontinuation due to AEs, deaths, and other CV 

endpoints by treatment groups. 

9.3.7.1. Adverse Events of Special Interest and Other Safety Topics  

The analysis details for the adverse events of special interest and other safety topics (as defined 

in Section 8.3.3) will be provided in the SAP. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

92 

9.3.7.2. Gastrointestinal Events  

Summaries and analyses for incidence and severity of nausea, vomiting, constipation, and 

diarrhea will be provided by treatment groups. 

9.3.7.3. Central Laboratory Measures, Vital Signs, and Electrocardiograms  

Actual and change from baseline to postbaseline values of central laboratory measures, vital 

signs, and selected ECG parameters will be summarized at each scheduled visit. Continuous 

variables, as well as the change from baseline for these variables, will be analyzed by mixed 

model for repeated measures as described in Section 9.3.1. The percentages of participants with 

treatment-emergent abnormal, high, or low measures (including laboratory, vital, and ECG 

parameters) will be summarized and compared between treatment groups using Fisher’s exact 

test or Pearson’s Chi-square test. 

9.3.8. Other Analyses  

Subgroup analyses 

Subgroup analyses may be conducted on key secondary endpoints (except MACE-3) for the 

following subgroups: 

 Age group (< 65, ≥ 65 years) 

 Sex (female, male) 

 Baseline HbA1c group (≤8.5%, >8.5%) 

 SGLT-2 inhibitor use at randomization (Yes, No) 

 Baseline BMI (≤ median, > median) 

 Race 

 Ethnicity 

 Country/Region 

Subgroup analysis will only involve clinically meaningful subgroups with adequate number of 

participants. Further details on the statistical analysis will be provided in the SAP. 

The subgroup analysis for the primary endpoint MACE-4 and the key secondary endpoint 

MACE-3 will be conducted through a meta-analysis, and will be provided in a separate SAP.  

Analysis of major depressive disorder or suicidal ideation 

Suicide-related thoughts and behaviors, and depression occurring during treatment will be 

summarized based on responses to the C-SSRS consistent with the C-SSRS Scoring and Data 

Analysis Guide (C-SSRS WWW) and PHQ-9.  

9.4. Interim Analysis  

A DMC will have the responsibility to review unblinded interim analysis results to monitor the 

safety of the participants in the study as well as the planned interim analysis specified in 

Section 9.4.1. A statistical analysis group external to the study team will perform the data 
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analysis for the DMC. The DMC will perform safety reviews periodically. Detailed information 

regarding safety reviews will be described in the program DMC Charter. 

Study sites will receive information about interim results ONLY if deemed necessary for the 

safety of their participants.  

Unblinding details are specified in the blinding and unblinding plan. 

9.4.1. Interim Database Lock and Analysis  

The study may include a planned interim analysis conducted under the direction of an 

independent DMC. The purpose of the interim analysis is to determine whether the primary 

objective of noninferiority of orforglipron to insulin glargine in occurrence of MACE-4 has been 

met. 

If triggered, the interim analysis may be initiated when 

 at least 52 weeks (Visit 20) from the time of last participant randomized 

 approximately 98 participants (80% of the total planned 122) experience at least 

1 CEC-confirmed MACE-4 event, and 

 approximately 500 participants in the orforglipron arm are anticipated to have completed 

104 weeks of treatment by the time of final treatment visit if the primary objective is met 

at the interim analysis.  

If the interim analysis shows that the primary objective has been met, the study may be declared 

complete (that is, proceed to the final database lock) after at least 500 participants assigned to the 

orforglipron arm have completed 104 weeks of treatment. The primary and all key secondary 

objectives will be evaluated at the interim and final database lock. 

If the interim analysis fails to demonstrate that the primary objective has been met, the study will 

continue until all study completion criteria are met (Section 4.1). The primary and all key 

secondary objectives will be evaluated again at the final assessment. 

The overall Type 1 error rate will be controlled using the O’Brien-Fleming alpha-spending 

function. Nominal alpha levels for the interim and final assessments (if the primary objective is 

not met at the interim) will be derived accordingly for the evaluation of the primary and all key 

secondary objectives. 

Note: If approximately 122 participants are projected to have a CEC-confirmed MACE-4 

endpoint around the time at least 500 participants assigned to orforglipron reach at least 

104 weeks of treatment, no interim analysis will be conducted. In this setting, the final analysis 

for all the endpoints will be conducted utilizing alpha = 0.05. 

9.4.2. Primary and Final Database Lock  

This study is designed to contribute approximately 122 participants with MACE-4 toward 

demonstrating that treatment with orforglipron is not associated with excessive CV risk. 

The primary DBL is planned to be conducted when both of the following conditions are met: 

1. Approximately 122 participants have experienced a CEC-confirmed MACE-4. 

2. At least 52 weeks (Visit 20) from the time of the last participant randomized. 
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The final database lock is planned to be conducted when all 3 study criteria mentioned in 

Section 4.1 are met. Since the primary and secondary objectives will be assessed when the 

conditions are met for the primary database lock, there is no need to employ an alpha-spending 

function or multiplicity adjustment between the primary and final database locks. The primary 

and final DBLs may occur concurrently. 

9.5. Sample Size Determination  

Participants will be randomized in a 1:1 ratio to orforglipron 36 mg and insulin glargine to 

optimize CV risk assessment for orforglipron. 

The primary objective of the CV safety analyses is to demonstrate non-inferiority of orforglipron 

to insulin glargine with regards to the HR. A NIM of 1.8 will be used, which represents no 

excessive increase in CV risk with orforglipron compared to insulin glargine (EMA 2016). The 

accrual of 122 participants with at least 1 MACE-4 provides 90% power to establish non-

inferiority of orforglipron to insulin glargine (upper bound of the 2-sided 95% CI of the HR, 

orforglipron vs insulin glargine, is ≤1.8), under the assumption that orforglipron is not associated 

with excessive CV risk compared to insulin glargine, that is, a true HR of 1 (nQuery 9.0 

software). Assuming 40 participants with MACE-4 per 1,000 participant-years of exposure and 

2% reduced exposure due to lost to follow-up, 2620 participants followed for an average of 18 to 

22 months is expected to result in at least 122 participants experiencing MACE-4. 
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10. Supporting Documentation and Operational Considerations  

10.1. Appendix 1: Regulatory, Ethical, and Study Oversight 

Considerations  

10.1.1. Regulatory and Ethical Considerations  

● This study will be conducted in accordance with the protocol and with the 

following: 

○ Consensus ethical principles derived from international guidelines including 

the Declaration of Helsinki and Council for International Organizations of 

Medical Sciences International Ethical Guidelines 

○ Applicable ICH GCP Guidelines 

o International Organization for Standardization 14155 

○ Applicable laws and regulations 

● The protocol, protocol amendments, ICF, IB, and other relevant documents (for 

example, advertisements) must be submitted to an IRB/IEC by the investigator 

and reviewed and approved by the IRB/IEC before the study is initiated. 

● Any amendments to the protocol will require IRB/IEC approval before 

implementation of changes made to the study design, except for changes 

necessary to eliminate an immediate hazard to study participants. 

● Protocols and any substantial amendments to the protocol will require health 

authority approval prior to initiation except for changes necessary to eliminate an 

immediate hazard to study participants. 

● The investigator will be responsible for the following: 

○ Providing written summaries of the status of the study to the IRB/IEC 

annually or more frequently in accordance with the requirements, policies, and 

procedures established by the IRB/IEC 

○ Notifying the IRB/IEC of SAEs or other significant safety findings as required 

by IRB/IEC procedures 

○ Providing oversight of study conduct for participants under their responsibility 

and adherence to requirements of 21 Code of Federal Regulations, ICH 

guidelines, the IRB/IEC, European regulation 536/2014 for clinical studies (if 

applicable), and all other applicable local regulations 

○ Reporting to the sponsor or designee significant issues related to participant 

safety, participant rights, or data integrity 

● Investigator sites are compensated for participation in the study as detailed in the 

clinical trial agreement. 
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10.1.2. Financial Disclosure  

Investigators and sub-investigators will provide the sponsor with sufficient, accurate financial 

information as requested to allow the sponsor to submit complete and accurate financial 

certification or disclosure statements to the appropriate regulatory authorities. Investigators are 

responsible for providing information on financial interests during the course of the study and for 

1 year after completion of the study. 

10.1.3. Informed Consent Process  

● The investigator or the investigator’s representative will explain the nature of the 

study, including the risks and benefits, to the potential participant (or, when 

appropriate, a caregiver, surrogate, or the participant’s legally authorized 

representative) and answer all questions regarding the study. 

● Potential participants must be informed that their participation is voluntary. 

Participants (or, when appropriate, a caregiver, surrogate, or the participant’s 

legally authorized representative) will be required to sign a statement of informed 

consent that meets the requirements of 21 Code of Federal Regulations 50, local 

regulations, ICH guidelines, privacy and data protection requirements, where 

applicable, and the IRB/IEC or study center. 

● The medical record must include a statement that written informed consent was 

obtained before the participant was entered in the study and the date the written 

consent was obtained. The authorized person obtaining the informed consent must 

also sign the ICF. 

● Participants must be reconsented to the most current version of the ICF(s) during 

their participation in the study. 

● A copy of the ICF(s) must be provided to the participant (or, when appropriate, to 

a caregiver, surrogate, or the participant’s legally authorized representative) and is 

kept on file. 

10.1.4. Data Protection  

● Participants will be assigned a unique identifier by the sponsor to protect the 

participant’s personal data. Any participant information, such as records, datasets 

or tissue samples that are transferred to the sponsor will contain the identifier 

only. Participant names or any information which would make the participant 

identifiable will not be transferred. 

● The participant must be informed that the participant’s personal study-related data 

will be used by the sponsor in accordance with local data protection law. The 

level of disclosure must also be explained to the participant who will be required 

to give consent for their data to be used as described in the informed consent. This 

is done by the site personnel through the informed consent process. 

● The participant must be informed through the informed consent by the site 

personnel that their medical records may be examined by Clinical Quality 

Assurance auditors or other authorized personnel appointed by the sponsor, by 

appropriate IRB/IEC members, and by inspectors from regulatory authorities. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

97 

● The sponsor has processes in place to ensure data protection, information security, 

and data integrity. These processes address management of data transfer, and 

prevention and management of unauthorized access, disclosure, dissemination, 

alteration, or loss of information or personal data. These processes include 

appropriate contingency plan(s) for appropriate and timely response in the event 

of a data security breach. 

 The transfer of personal data is subject to appropriate safeguards through contractual 

agreements and processes. The sponsor’s processes are compliant with local privacy laws 

and relevant legislations including the General Data Protection Regulation (GDPR). 

10.1.5. Committees Structure  

10.1.5.1. Clinical Endpoint Committee  

An independent CEC with membership external to the sponsor will be responsible for event 

adjudication in a blinded fashion. 

10.1.5.2. Data Monitoring Committee  

An independent, external DMC will be responsible for reviewing unblinded data during the 

study. 

10.1.6. Dissemination of Clinical Study Data  

Reports 

The sponsor will disclose a summary of study information, including tabular study results, on 

publicly available websites where required by local law or regulation. 

The summary of results will be posted within the time frame specified by local law or regulation. 

If the study remains ongoing in some countries and a statistical analysis of an incomplete dataset 

would result in analyses lacking scientific rigor (for example, underpowered) or compromise the 

integrity of the overall analyses (for example, trial not yet unblinded), the summary of results 

will be submitted within 1 year after the end of the study globally or as soon as available, 

whichever is earlier. 

Data 

The sponsor provides access to all individual participant data collected during the trial, after 

anonymization, with the exception of PK or genetic data. 

Data are available to request 6 months after the indication studied has been approved in the US 

and EU and after primary publication acceptance, whichever is later. No expiration date of data 

requests is currently set once data are made available. 

Access is provided after a proposal has been approved by an independent review committee 

identified for this purpose and after receipt of a signed data sharing agreement. 

Data and documents, including the study protocol, SAP, CSR, and blank or annotated CRFs, will 

be provided in a secure data sharing environment for up to 2 years per proposal. 

For details on submitting a request, see the instructions provided at www.vivli.org. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

98 

10.1.7. Data Quality Assurance  

Investigator responsibilities 

● All participant data relating to the study will be recorded on printed or electronic 

CRFs unless transmitted to the sponsor or designee electronically (for example, 

laboratory data). The investigator is responsible for verifying that data entries are 

accurate and correct by physically or electronically signing the CRF. 

● The investigator must maintain accurate documentation (source data) that 

supports the information entered in the CRF. 

● The investigator must review and confirm that data entries are accurate and 

complete throughout the duration of the study, by physically or electronically 

signing the CRF, as instructed by the sponsor. All completed CRFs must be 

signed prior to archival. 

● The investigator must permit study-related monitoring, audits, IRB/IEC review, 

and regulatory agency inspections and provide direct access to source documents. 

Data monitoring and management 

● Quality tolerance limits will be pre-defined to identify systematic issues that can 

impact participant safety and/or reliability of study results. These pre-defined 

parameters will be monitored during the study and important excursions from the 

Quality tolerance limits and remedial actions taken will be summarized in the 

CSR. 

● Monitoring details describing strategy (for example, risk-based initiatives in 

operations and quality such as risk management and mitigation strategies and 

analytical risk-based monitoring), methods, responsibilities and requirements, 

including handling of noncompliance issues and monitoring techniques are 

provided in the Monitoring Plan. 

● The sponsor or designee is responsible for the data management of this study 

including quality checking of the data. 

● The sponsor assumes accountability for actions delegated to other individuals (for 

example, contract research organizations). 

● The sponsor or designee will perform monitoring to confirm that data transcribed 

into the CRF by authorized site personnel are accurate, complete, and verifiable 

from source documents; that the safety and rights of participants are being 

protected; and that the study is being conducted in accordance with the currently 

approved protocol and any other study agreements, ICH GCP, and all applicable 

regulatory requirements. 
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Records retention and audits 

● Records and documents, including signed ICFs, pertaining to the conduct of this 

study must be retained by the investigator for the time period outlined in the 

clinical trial agreement unless local regulations or institutional policies require a 

longer retention period. No records may be destroyed during the retention period 

without the written approval of the sponsor. No records may be transferred to 

another location or party without written notification to the sponsor. 

● In addition, the sponsor or its representatives will periodically check a sample of 

the participant data recorded against source documents at the study site. The study 

may be audited by sponsor or its representatives, and/or regulatory agencies at 

any time. Investigators will be given notice before an audit occurs. 

Data capture system 

The investigator is responsible for ensuring the accuracy, completeness, legibility, and timeliness 

of the data reported to the sponsor. 

Electronic data capture system 

An EDC system will be used in this study for the collection of CRF data. The investigator 

maintains a separate source for the data entered by the investigator or designee into the 

sponsor-provided EDC system. The investigator is responsible for the identification of any data 

to be considered source and for the confirmation that data reported are accurate and complete by 

signing the CRF. 

Clinical outcome assessments 

The COA data (participant-focused outcome instrument) for the C-SSRS will be collected by the 

authorized study personnel via a paper source document and will be transcribed by the 

authorized study personnel into the EDC system. 

The eCOA data (participant-focused outcome instrument) for all other assessments will be 

directly recorded by the participant into an instrument (for example, hand-held smart phone or 

tablet). The eCOA data will serve as the source documentation, and the investigator does not 

maintain a separate written or electronic record of these data. 

Data storage and access 

Data collected via the sponsor-provided data capture system(s) will be stored at third parties. The 

investigator will have continuous access to the data during the study and until decommissioning 

of the data capture system(s). Prior to decommissioning, the investigator will receive or access 

an archival copy of pertinent data for retention. 

Data managed by a central vendor, such as laboratory test data, will be stored electronically in 

the central vendor’s database system and reports will be provided to the investigator for review 

and retention. Data will subsequently be transferred from the central vendor to the sponsor data 

warehouse. 

Data from complaint forms submitted to the sponsor will be encoded and stored in the global PC 

management system. 
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10.1.8. Source Documents  

● Source documents provide evidence for the existence of the participant and 

substantiate the integrity of the data collected. Source documents are filed at the 

investigator’s site. 

● Data reported on or entered in the CRF and are transcribed from source 

documents must be consistent with the source documents or the discrepancies 

must be explained. The investigator may need to request previous medical records 

or transfer records, depending on the study. Also, current medical records must be 

available. 

● Definition of what constitutes source data can be found in Section 10.1.7. 

10.1.9. Study and Site Start and Closure  

First act of recruitment 

The study start date and the first act of recruitment is the date on which the clinical study will be 

open for recruitment of participants. 

Study or site termination 

The sponsor or sponsor’s designee reserves the right to close the study site or terminate the study 

at any time for any reason at the sole discretion of the sponsor. Study sites will be closed upon 

study completion. A study site is considered closed when all required documents and study 

supplies have been collected and a study site closure visit has been performed. 

The investigator may initiate study site closure at any time, provided there is reasonable cause 

and sufficient notice is given in advance of the intended termination. 

Reasons for the early closure of a study site by the sponsor or investigator may include but are 

not limited to: 

For study termination: 

● Discontinuation of further study intervention development 

For site termination: 

● Failure of the investigator to comply with the protocol, the requirements of the 

IRB/IEC or local health authorities, the sponsor’s procedures, or GCP guidelines 

● Inadequate recruitment (evaluated after a reasonable amount of time) of 

participants by the investigator 

● Total number of participants included earlier than expected. 

If the study is prematurely terminated or suspended, the sponsor shall promptly inform the 

investigators, the IRBs/IECs, the regulatory authorities, and any contract research organization(s) 

used in the study of the reason for termination or suspension, as specified by the applicable 

regulatory requirements. The investigator shall promptly inform the participant and should assure 

appropriate participant therapy and/or follow-up. 
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10.1.10. Publication Policy  

In accordance with the sponsor’s publication policy, the results of this study will be submitted 

for publication by a peer-reviewed journal. 

10.1.11. Investigator Information  

Researchers with appropriate education, training, and experience, as determined by the sponsor, 

will participate as investigators in this clinical trial. 

10.1.12. Sample Retention  

Sample retention enables use of new technologies, response to regulatory questions, and 

investigation of variable response that may not be observed until later in the development of  

orforglipron or after orforglipron becomes commercially available. 

This table lists the maximum retention period for sample types. The retention period begins after 

the last participant’s last visit in this study. 
 

Sample Type Custodian Maximum Retention Period After the Last 

Participant Visit 

Exploratory biomarkers Sponsor or designee 7 years 

Pharmacokinetic (PK) samples Sponsor or designee 1 year 
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10.2. Appendix 2: Clinical Laboratory Tests  

1. The tests detailed in the table below will be performed by laboratory stated in table 

below. 

2. Local laboratory results are only required in the event that the central laboratory 

results are not available in time for either study intervention administration and/or 

response evaluation. If a local sample is required, it is important that the sample for 

central analysis is obtained at the same time. Additionally, if the local laboratory 

results are used to make either a study intervention decision or response evaluation, 

the results must be recorded. 

3. In circumstances where the sponsor approves local laboratory testing in lieu of central 

laboratory testing (in the table below), the local laboratory must be qualified in 

accordance with applicable local regulations. 

4. Protocol-specific requirements for inclusion or exclusion of participants are detailed 

in Section 5 of the protocol. 

5. Additional tests may be performed at any time during the study as determined 

necessary by the investigator or required by local regulations. 

6. Investigators must document their review of the laboratory safety results. 

Laboratory/analyte results that could unblind the study will not be reported to investigative sites 

or other blinded personnel until the study has been unblinded. 

Clinical Laboratory Tests  Comments  

Hematology Assayed by Lilly-designated laboratory 

Hemoglobin   

Hematocrit   

Erythrocyte count (RBCs - Red Blood Cells)   

Mean cell volume    

Mean cell hemoglobin   

Mean cell hemoglobin concentration    

Leukocytes (WBCs - White Blood Cells)    

Differential   

Absolutes count of 
 

  Neutrophils 
 

  Lymphocytes   

  Monocytes   

  Eosinophils   

  Basophils   

Platelets   

Cell morphology (RBCs and WBCs)  To be performed if abnormalities are detected  
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Clinical Chemistry Assayed by Lilly-designated laboratory 

Sodium   

Potassium   

Chloride   

Bicarbonate   

Total bilirubin   

Direct bilirubin   

Alkaline phosphatase (ALP)   

Alanine aminotransferase (ALT)   

Aspartate aminotransferase (AST)   

Gamma-glutamyl transferase (GGT)   

Blood urea nitrogen (BUN)   

Creatinine    

Creatine kinase (CK)   

Uric acid   

Total protein   

Albumin   

Calcium   

Phosphorus   

    

Lipid panel 
 

High density lipoprotein cholesterol (HDL-C) 

Assayed by Lilly-designated laboratory.  Total cholesterol  

Triglycerides 

Low-density lipoprotein cholesterol (LDL-C) Calculated by Lilly-designated laboratory. 

If triglycerides are >400 mg/dL, the direct LDL will 

be assayed. Direct measurement will be performed 

if triglycerides exceed maximum value for 

calculation 

Very Low-density lipoprotein cholesterol (VLDL-C) Calculated by Lilly-designated laboratory. 

 Non-High density lipoprotein cholesterol (non-HDL) Calculated by Lilly-designated laboratory. 

  

Hepatitis serology Assayed by Lilly-designated laboratory. 

Hepatitis C Virus (HCV) testing:  

   HCV antibody   

   HCV RNA  

Hepatitis B Virus (HBV) testing:  

  HBV DNA Performed only for participants who test positive 

for anti-HBc.  

  Hepatitis B core antibody (HBc-Ab)  

  Hepatitis B surface antigen (HBsAg)  

  Hepatitis B surface antibody (anti-HBs)  
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Hormones (female) Assayed by Lilly-designated laboratory unless 

stated otherwise.  

Serum pregnancy  .  

Urine pregnancy Evaluated locally  

Follicle-stimulating hormone (FSH)   

    

Urine chemistry Assayed by Lilly-designated laboratory.  

Albumin   

Creatinine   

    

Calculations Generated by Lilly-designated laboratory. 

eGFR (CKD-EPI)  

CKD-EPI Creatinine equation (2021), 

Results will not be provided to the investigative 

sites. 

eGFR (CKD-EPI) 
CKD-EPI Cystatin-C equation (2012) 

Results will be used for eligibility criteria. 

Urinary albumin/creatinine ratio (UACR)   

    

Other Testing Assayed by Lilly-designated laboratory.  

HbA1c 
 

Calcitonin 
 

Creatinine  

Pancreatic Amylase 
 

Lipase   

Glucose  Serum 

Thyroid Stimulation Hormone (TSH)   
Insulin Results will not be provided to investigative sites.  

C-peptide Results will not be provided to investigative sites.  

C-reactive protein, high-sensitivity (hsCRP) Results will not be provided to investigative sites.  

Free fatty acids  Results will not be provided to investigative sites.  

Cystatin-C  Results will not be provided to investigative sites.  

Pharmacokinetic samples – Orforglipron concentration Assayed by Lilly-designated laboratory. 

Results will not be provided to the investigative 

sites. 

Genetics sample Assayed by Lilly-designated laboratory.  

Results will not be provided to the investigative 

sites. 

 Whole blood (EDTA)   

Exploratory biomarker storage samples Assayed by Lilly-designated laboratory.  

Results will not be provided to the investigative 

sites. 

  Serum 
 

  Plasma (EDTA) 
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10.2.1. Laboratory Samples to be Obtained at the Time of a Systemic Hypersensitivity 

Event  

Purpose of collecting samples after a systemic hypersensitivity event 

The samples listed in this appendix are not collected for acute study participant management. 

The sponsor will use the laboratory tests results from these samples to characterize 

hypersensitivity events across the clinical development program. 

When to collect samples after a systemic hypersensitivity event occurs 

Collect the samples listed below if a systemic hypersensitivity event is suspected. The timing 

should be as designated in the table, assuming the participant has been stabilized. 

Obtain follow-up predose samples at the next regularly scheduled laboratory sample collection 

(ideally prior to the next dose after the event) to assess post-event return-to-baseline values. 

Timing Laboratory Test a 

Collect from 30 min to 4 hr after the start of the event. 

● Note: The optimal collection time is from 1 to 2 

hr after the start of event. 

total tryptase 

a All samples for hypersensitivity testing will be assayed by Lilly-designated laboratory. Results will not be 

provided to the study site. If samples are not collected or are collected outside the specified time period, this will 

not be considered a protocol deviation. 

What information to record 

Record the date and time when the samples are collected. 

Allowed additional testing for participant management 

The investigator may perform additional tests locally, if clinically indicated, for acute study 

participant management. 
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10.3. Appendix 3: Adverse Events and Serious Adverse Events: Definitions 

and Procedures for Recording, Evaluating, Follow-up, and 

Reporting  

 The definitions and procedures detailed in this appendix are in accordance with 

International Organization for Standardization 14155. 

 Both the investigator and the sponsor will comply with all local medical device reporting 

requirements. 

 The detection and documentation procedures described in this protocol apply to all 

sponsor medical devices provided for use in the study. See Section 6.1.6 for the list of 

sponsor medical devices. 

10.3.1. Definition of AE  

AE definition 

 An AE is any untoward medical occurrence in a participant administered a pharmaceutical 

product and which does not necessarily have a causal relationship with the study 

intervention. An AE can therefore be any unfavorable and unintended sign (including an 

abnormal laboratory finding), symptom, or disease (new or exacerbated) temporally 

associated with the use of a medicinal (investigational) product, whether or not related to 

the medicinal (investigational) product. 

 An AE is any untoward medical occurrence, unintended disease or injury, or untoward 

clinical signs (including abnormal laboratory finding) in study participants, users, or 

other persons, whether or not related to the investigational medical device. This definition 

includes events related to the investigational medical device or comparator and events 

related to the procedures involved except for events in users or other persons, which only 

include events related to investigational devices. 

Events meeting the AE definition 

 Any abnormal laboratory test results (hematology, clinical chemistry, or urinalysis) or 

other safety assessments (for example, ECG, radiological scans, and vital sign 

measurements), including those that worsen from baseline, considered clinically 

significant in the medical and scientific judgment of the investigator (that is, not related 

to progression of underlying disease). 

 Exacerbation of a chronic or intermittent preexisting condition, including either an 

increase in frequency and/or intensity of the condition. 

 New condition detected or diagnosed after study intervention administration even though 

it may have been present before the start of the study. 

 Signs, symptoms, or the clinical sequelae of a suspected drug-drug interaction. 

 Medication error, misuse, or abuse of IMP, including signs, symptoms, or clinical 

sequelae. 

 Lack of efficacy or failure of expected pharmacological action per se will not be reported 

as an AE or SAE. Such instances will be captured in the efficacy assessments. However, 
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the signs, symptoms, and/or clinical sequelae resulting from lack of efficacy will be 

reported as AE or SAE if they fulfill the definition of an AE or SAE. 

Events NOT meeting the AE definition 

 Any clinically significant abnormal laboratory findings or other abnormal safety 

assessments that are associated with the underlying disease, unless judged by the 

investigator to be more severe than expected for the participant’s condition. 

 The disease/disorder being studied or expected progression, signs, or symptoms of the 

disease/disorder being studied, unless more severe than expected for the participant’s 

condition. 

 Medical or surgical procedure (for example, endoscopy and appendectomy): the 

condition that leads to the procedure is the AE. 

 Situations in which an untoward medical occurrence did not occur (social and/or 

convenience admission to a hospital). 

 Anticipated day-to-day fluctuations of preexisting disease(s) or condition(s) present or 

detected at the start of the study that do not worsen. 

10.3.2. Definition of SAE  

An SAE is defined as any untoward medical occurrence that, at any dose, meets one or 

more of the criteria listed: 

 Results in death 

 Is life-threatening 

o The term life-threatening in the definition of serious refers to an event in which 

the participant was at risk of death at the time of the event. It does not refer to an 

event, which hypothetically might have caused death, if it were more severe. 

 Requires inpatient hospitalization or prolongation of existing hospitalization 

o In general, hospitalization signifies that the participant has been admitted to 

hospital or emergency ward (usually involving at least an overnight stay) for 

observation and/or treatment that would not have been appropriate in the 

physician’s office or outpatient setting. Complications that occur during 

hospitalization are AEs. If a complication prolongs hospitalization or fulfills any 

other serious criteria, the event is serious. When in doubt as to whether 

hospitalization occurred or was necessary, the AE should be considered serious. 

o Hospitalization for elective treatment of a preexisting condition that did not 

worsen from baseline is not considered an AE. 

 Results in persistent disability/incapacity 

o The term disability means a substantial disruption of a person’s ability to conduct 

normal life functions. 
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o This definition is not intended to include experiences of relatively minor medical 

significance such as uncomplicated headache, nausea, vomiting, diarrhea, 

influenza, and accidental trauma (for example, sprained ankle) which may 

interfere with or prevent everyday life functions but do not constitute a substantial 

disruption. 

 Is a congenital anomaly/birth defect 

o Abnormal pregnancy outcomes (for example, spontaneous abortion, fetal death, 

stillbirth, congenital anomalies, and ectopic pregnancy) are considered SAEs. 

 Other situations: 

o Medical or scientific judgment should be exercised by the investigator in deciding 

whether SAE reporting is appropriate in other situations such as important 

medical events that may not be immediately life-threatening or result in death or 

hospitalization but may jeopardize the participant or may require medical or 

surgical intervention to prevent one of the other outcomes listed in the above 

definition. These events should usually be considered serious. 

o Examples of such events include invasive or malignant cancers, intensive 

treatment in an emergency room or at home for allergic bronchospasm, blood 

dyscrasias or convulsions that do not result in hospitalization, or development of 

drug dependency or drug abuse. 

 Resulted in medical or surgical intervention to prevent life-threatening illness or injury or 

permanent impairment to a body structure or a body function. 

10.3.3. Definition of Product Complaints  

Product complaint 

 A PC is any written, electronic, or oral communication that alleges deficiencies related to 

the identity, quality, durability, reliability, safety, effectiveness or performance of a study 

intervention. When the ability to use the study intervention safely is impacted, the 

following are also PCs: 

o deficiencies in labeling information, and 

o use errors for device or drug-device combination products due to ergonomic 

design elements of the product. 

 PCs related to study interventions used in clinical trials are collected to ensure the safety 

of participants, monitor quality, and to facilitate process and product improvements. 

 Investigators will instruct participants to contact the site as soon as possible if the 

participant has a PC or problem with the study intervention so that the situation can be 

assessed. 

 An event may meet the definition of both a PC and an AE/SAE. In such cases, it should 

be reported as both a PC and as an AE/SAE. 
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10.3.4. Recording and Follow-Up of AE and/or SAE and Product Complaints  

AE, SAE, and PC recording 

 When an AE/SAE/PC occurs, it is the responsibility of the investigator to review all 

documentation (for example, hospital progress notes, laboratory reports, and diagnostics 

reports) related to the event. 

 The investigator will then record all relevant AE/SAE/PC information in the participant’s 

medical records, in accordance with the investigator’s normal clinical practice. AE/SAE 

information is reported on the appropriate CRF page and PC information is reported on 

the Product Complaint Form. 

 Note: An event may meet the definition of both a PC and an AE/SAE. In such cases, it 

should be reported as both a PC and as an AE/SAE. 

 It is not acceptable for the investigator to send photocopies of the participant’s medical 

records to sponsor or designee in lieu of completion of the CRF page for AE/SAE and the 

Product Complaint Form for PCs. 

 There may be instances when copies of medical records for certain cases are requested by 

sponsor or designee. In this case, all participant identifiers, with the exception of the 

participant number, will be redacted on the copies of the medical records before 

submission to sponsor or designee. 

 The investigator will attempt to establish a diagnosis of the event based on signs, 

symptoms, and/or other clinical information. Whenever possible, the diagnosis (not the 

individual signs/symptoms) will be documented as the AE/SAE. 

Assessment of intensity 

The investigator will make an assessment of intensity for each AE and SAE reported during the 

study and assign it to 1 of the following categories: 

 Mild: A type of AE that is usually transient and may require only minimal treatment or 

therapeutic intervention. The event does not generally interfere with usual activities of 

daily living. 

 Moderate: A type of AE that is usually alleviated with additional specific therapeutic 

intervention. The event interferes with usual activities of daily living, causing discomfort 

but poses no significant or permanent risk of harm to the research participant. 

 Severe: A type of AE that interrupts usual activities of daily living, or significantly 

affects clinical status, or may require intensive therapeutic intervention. An AE that is 

assessed as severe should not be confused with an SAE. Severe is a category utilized for 

rating the intensity of an event; and both AEs and SAEs can be assessed as severe. 

An event is defined as “serious” when it meets at least 1 of the pre-defined outcomes as 

described in the definition of an SAE, NOT when it is rated as severe. 

Assessment of causality 

 The investigator is obligated to assess the relationship between study intervention and 

each occurrence of each AE/SAE. The investigator will use clinical judgment to 

determine the relationship. 
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 A “reasonable possibility” of a relationship conveys that there are facts, evidence, and/or 

arguments to suggest a causal relationship, rather than a relationship cannot be ruled out. 

 Alternative causes, such as underlying disease(s), concomitant therapy, and other risk 

factors, as well as the temporal relationship of the event to study intervention 

administration will be considered and investigated. 

 The investigator will also consult the IB and/or Product Information, for marketed 

products, in their assessment. 

 For each AE/SAE, the investigator must document in the medical notes that they have 

reviewed the AE/SAE and has provided an assessment of causality. 

 There may be situations in which an SAE has occurred, and the investigator has minimal 

information to include in the initial report to sponsor or designee. However, it is very 

important that the investigator always make an assessment of causality for every event 

before the initial transmission of the SAE data to sponsor or designee. 

 The investigator may change their opinion of causality in light of follow-up information 

and send an SAE follow-up report with the updated causality assessment. 

 The causality assessment is one of the criteria used when determining regulatory 

reporting requirements. 

Follow-up of AEs and SAEs 

 The investigator is obligated to perform or arrange for the conduct of supplemental 

measurements and/or evaluations as medically indicated or as requested by sponsor or 

designee to elucidate the nature and/or causality of the AE or SAE as fully as possible. 

This may include additional laboratory tests or investigations, histopathological 

examinations, or consultation with other health care professionals. 

 If a participant dies during participation in the study or during a recognized follow-up 

period, the investigator will provide sponsor or designee with a copy of any postmortem 

findings including histopathology. 

10.3.5. Reporting of SAEs  

SAE reporting via an electronic data collection tool 

 The primary mechanism for reporting an SAE will be the electronic data collection tool. 

 If the electronic system is unavailable, then the site will use the SAE paper form (see next 

section) to report the event within 24 hours. 

 The site will enter the SAE data into the electronic system as soon as it becomes 

available. 

 After the study is completed at a given site, the electronic data collection tool will be 

taken off-line to prevent the entry of new data or changes to existing data. 

 If a site receives a report of a new SAE from a study participant or receives updated data 

on a previously reported SAE after the electronic data collection tool has been taken off-

line, then the site can report this information on a SAE paper form (see next section) or to 

the sponsor by telephone. 

 Contacts for SAE reporting can be found on the SAE form. 
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SAE reporting via paper form 

 Facsimile transmission of the SAE paper form is the preferred method to transmit this 

information to the sponsor. 

 Initial notification via telephone does not replace the need for the investigator to 

complete and sign the SAE CRF pages within the designated reporting time frames. 

 Contacts for SAE reporting can be found on the SAE form. 

10.3.6. Regulatory Reporting Requirements  

SAE regulatory reporting 

Prompt notification by the investigator to the sponsor of a SAE is essential so that legal 

obligations and ethical responsibilities toward the safety of participants and the safety of 

a study intervention under clinical investigation are met. 

 The sponsor has a legal responsibility to notify both the local regulatory authority 

and other regulatory agencies about the safety of a study intervention under 

clinical investigation. Investigator safety reports will be prepared for SUSARs 

according to local regulatory requirements and sponsor policy. The sponsor will 

comply with country-specific regulatory requirements relating to safety reporting 

to the regulatory authority, IRB/ IEC, and investigators. 

 An investigator who receives an investigator safety report describing an SAE or other 

specific safety information (for example, summary or listing of SAEs) from the sponsor 

will review and then file it along with the IB and will notify the IRB/IEC, if appropriate 

according to local requirements.  
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10.4. Appendix 4: Contraceptive and Barrier Guidance  

10.4.1. Definitions  

Word/Phrase Definition 

Individuals assigned female at birth 

(AFAB) 

Individuals assigned the female sex based on external genitalia and/or 

genetic or medical information. In addition, if these individuals are of 

reproductive potential, they are potentially capable of gestating a fetus, and 

thus are capable of exposing an egg, embryo, or fetus to study drug or drug 

effects. 

Individuals assigned male at birth 

(AMAB) 

Individuals assigned the male sex based on external genitalia and/or 

genetic or medical information. In addition, if these individuals are of 

reproductive potential, they are not capable of gestating a fetus, but are 

capable of exposing a fetus to study drug or drug effects via their semen. 

Individuals AMAB are considered to be not of reproductive potential if 

they have had orchiectomy (orchidectomy) with or without penectomy, 

confirmed by operative note. 

Individuals of childbearing 

potential (IOCBP) a 

Adult individuals AFAB are considered IOCBP unless they are INOCBP. 

Note: Adolescent or adult individuals AFAB who are receiving hormone 

therapy as part of gender transition are considered IOCBP unless they 

meet the conditions outlined below for INOCBP. 

Individuals not of childbearing 

potential (INOCBP) b 

Individuals AFAB are considered INOCBP if they are not capable of 

producing ova or embryo, and/or are not capable of potentially gestating a 

fetus. Such individuals include those who 

 have a congenital anomaly such as Müllerian agenesis, resulting 

in confirmed infertility 

 are infertile due to surgical sterilization, or 

 are menopausal. 

Acceptable surgical sterilization methods are hysterectomy, bilateral 

salpingo-oophorectomy, bilateral salpingectomy, or bilateral 

oophorectomy. 

Menopausal state 

The menopausal state is defined as an individual: 

 at any age at least 6 weeks post-surgical bilateral oophorectomy 

with or without hysterectomy, confirmed by operative note; or 

 aged at least 40 years and up to 55 years with an intact uterus, not 

on hormone therapyc, who has had cessation of menses for at 

least 12 consecutive months without an alternative medical cause, 

AND with a follicle-stimulating hormone ≥40 mIU/mL; or 

 55 years or older not on hormone therapy, who has had at least 12 

months of spontaneous amenorrhea, or 
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 aged at least 55 years with a diagnosis of menopause prior to 

starting hormone replacement therapy. 

a IOCBP is inclusive of the concept of women of childbearing potential (WOCBP or WCBP), a term often used 

in literature and regulatory guidance documents. 

b INOCBP is inclusive of the concept of women not of childbearing potential (WNOBCP). 

c The individual should not be taking medications during amenorrhea such as oral contraceptives, hormone 

replacement therapy (HRT), gonadotropin-releasing hormone, anti-estrogens, selective estrogen receptor 

modulators, or chemotherapy that could induce transient amenorrhea. Individuals on HRT and those whose 

menopausal status cannot be confirmed will be required to comply with the protocol contraception 

requirements if they wish to continue HRT during the study. Otherwise, they must discontinue HRT to allow 

confirmation of menopausal status before study enrollment. 

 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

114 

10.4.2. Contraception Guidance  

Individuals AFAB 

IOCBP who are completely abstinent as their preferred and usual lifestyle, or exclusively engage 

in sexual relations with other individual(s) who are AFAB as their preferred and usual lifestyle, 

must follow the rules in this table. 

Must… Must not… 

agree to either 

remain abstinent or 

exclusively engage 

in sexual relations 

with other 

individual(s) who 

are AFAB,, and not 

plan a pregnancy 

during the study 

 use periodic abstinence methods 

o calendar 

o ovulation 

o symptothermal, or 

o post-ovulation 

 declare abstinence just for the duration of a trial, or 

 use the withdrawal method 

IOCBP who are NOT completely abstinent as their preferred and usual lifestyle, or who do NOT 

exclusively engage in sexual relations with other individual(s) who are AFAB as their preferred 

and usual lifestyle, must follow the rules in this table. 

Must… 

Agree to use 2 methods of effective contraception, where at least 1 method must be highly 

effective. These methods of contraception must be used during the study and for at least 30 

days after the last dose of the study intervention. 

Examples of different forms of contraception:  

Methods Examples 

Highly effective 

contraception (less 

than 1% failure rate) 

 fallopian tubal sterilization methods other than bilateral 

salpingectomy (laparoscopic bipolar electrocoagulation, 

plastic ring application on the uterine tubes, fallopian tube 

ligation, hysteroscopic sterilization) Note: Bilateral 

salpingectomy is indicative of permanent sterilization. Please 

see the INOCBP definition above. 

 combination oral contraceptive pill 

 progestin-only contraceptive pill (mini-pill) 

 implanted contraceptives 

 injected contraceptives 

 contraceptive patch (only for individuals <198 pounds or 90 

kg) 

 total abstinence 

 sexual relationships exclusively between individuals who are 

assigned the same sex at birth 
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Methods Examples 

 vasectomy – for individuals AMAB in clinical trials and for 

the partner of an individual AFAB (if only sexual partner)  

 fallopian tube implants (if confirmed by 

hysterosalpingogram) 

 vaginal ring containing combination hormone medication, or  

 intrauterine devices 

Effective 

contraception 
 penile condom with spermicide  

 vaginal condom with spermicide 

 diaphragm with spermicide  

 cervical sponge with spermicide, or 

 cervical cap with spermicide 

Note: Penile and vaginal condoms should not be used in 

combination. 

Ineffective forms of 

contraception whether 

used alone or in any 

combination 

 spermicide alone 

 periodic abstinence 

 fertility awareness (calendar method, temperature method, 

cervical mucus, or symptothermal) 

 withdrawal 

 postcoital douche, or 

 lactational amenorrhea 

 

Individuals AMAB  

Individuals AMAB may participate in this trial.  

For individuals AMAB, no contraception is required except in compliance with specific local 

government study requirements. 
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10.5.  Appendix 5: Genetics  

Use/Analysis of DNA 

 Genetic variation may impact a participant’s response to study intervention, 

susceptibility to, and severity and progression of disease. Variable response to 

study intervention may be due to genetic determinants that impact drug 

absorption, distribution, metabolism, and excretion; mechanism of action of 

the study intervention; disease etiology; and/or molecular subtype of the 

disease being treated. Therefore, where local regulations and IRB/IEC allow, 

a blood sample will be collected for DNA analysis from consenting 

participants. 

 DNA samples may be used for research related to orforglipron or diabetes, 

obesity, and related traits or complications, including nonalcoholic 

steatohepatitis and related diseases. They may also be used to develop 

tests/assays including diagnostic tests related to orforglipron, study 

interventions related to this drug class, or diabetes, obesity, and related traits 

or complications, including nonalcoholic steatohepatitis and related diseases. 

Genetic research may consist of the analysis of 1 or more candidate genes or 

the analysis of genetic markers throughout the genome or analysis of the 

entire genome as appropriate. 

 The samples may be analyzed as part of a multi-study assessment of genetic 

factors involved in the response to orforglipron or study interventions related 

to this class to understand study disease or related conditions. 

 The results of genetic analyses may be reported in the CSR or in a separate 

study summary. 

 The sponsor will store the DNA samples in a secure storage space with 

adequate measures to protect confidentiality. 

 The samples will be retained while research on orforglipron or diabetes, 

obesity, and related traits or complications, including nonalcoholic 

steatohepatitis and related diseases continues but no longer than the sample 

retention limits described in Section 10.1.12, or other period as per local 

requirements. 
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10.6. Appendix 6: Liver Safety: Suggested Actions and Follow-up 

Assessments   

Hepatic evaluation testing 

See protocol Section 8.2.7 for guidance on appropriate test selection. 

The Lilly-designated central laboratory should complete the analysis of all selected testing 

except for testing listed in the investigator-designated local laboratory table. The central 

laboratory will report results if a validated test or calculation is available. 

Local testing may be performed in addition to central testing when necessary for immediate 

participant management. 

The local laboratory must be qualified in accordance with applicable local regulations. 

Tests assayed by Lilly-designated central laboratory 

Hepatic Hematology Panel Hepatitis A virus (HAV) testing: 

  Hemoglobin   HAV total antibody a 

  Hematocrit   HAV IgM antibody 

  Erythrocytes (RBCs - red blood cells) Hepatitis B virus (HBV) testing: 

  Leukocytes (WBCs - white blood cells)   Hepatitis B surface antigen (HBsAg) 

  Differential:   Hepatitis B surface antibody (anti-HBs) 

  Neutrophils   Hepatitis B core total antibody (anti-HBc) 

  Lymphocytes   Hepatitis B core IgM antibody 

  Monocytes   HBV DNA
 b

 

  Basophils Hepatitis C virus (HCV) testing: 

  Eosinophils   HCV total antibody a 

  Platelets   HCV RNA 
b
 

  Cell morphology (RBC and WBC) Hepatitis D virus (HDV) testing: 

Hepatic Clinical Chemistry Panel   HDV total antibody a 

  Total bilirubin   HDV IgM antibody 
  Direct bilirubin   HDV RNA b 
  Alkaline phosphatase (ALP) Hepatitis E virus (HEV) testing: 

  Alanine aminotransferase (ALT)   HEV IgG antibody 

  Aspartate aminotransferase (AST)   HEV IgM antibody 

  Gamma-glutamyl transferase (GGT)   HEV RNA 
b
 

  Creatine kinase (CK) Anti-nuclear antibody (ANA) 

Hepatic Coagulation Panel Anti-smooth muscle antibody (ASMA) or anti-actin 

antibody 

  Prothrombin time, INR (PT-INR)  

Urine Chemistry Immunoglobulin IgA (quantitative) 

  Drug screen Immunoglobulin IgG (quantitative) 

Haptoglobin Immunoglobulin IgM (quantitative) 

 

  

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

118 

 

Tests assayed ONLY by investigator-designated local laboratory  

Acetaminophen Cytomegalovirus (CMV) testing: 

Acetaminophen protein adducts c   CMV antibody 

Alkaline phosphatase isoenzymes   CMV DNA 
b
 

Ceruloplasmin Herpes simplex virus (HSV) testing: 

Copper   HSV (Type 1 and 2) antibody 

Ethyl alcohol (ethanol, EtOH)   HSV (Type 1 and 2) DNA 
b
 

Phosphatidylethanol (PEth) Liver kidney microsomal type 1 (LKM-1) antibody 

Urine Chemistry Microbiology Culture: 

  Ethyl glucuronide (EtG)   Blood 

Epstein-Barr virus (EBV) testing:   Urine 

  EBV antibody  

  EBV DNA b    
a If lab does not offer total antibody testing, IgG and IgM are acceptable substitutes. 

 

b Reflex/confirmation dependent on regulatory requirements, testing availability, or both. 
c Availability of acetaminophen protein adducts testing is limited, so testing may be performed at central labs, if 

needed. 
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10.7. Appendix 7: Medical Device Adverse Events (AEs), Adverse Device 

Effects (ADEs), Serious Adverse Events (SAEs) and Device 

Deficiencies: Definition and Procedures for Recording, Evaluating, 

Follow-up, and Reporting  

Refer to Section 10.3 for definitions and procedures for recording, evaluating, follow-up, and 

reporting of all events. 
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10.8. Appendix 8: World Health Organization Classification of Diabetes 

and Diagnostic Criteria  

Type 1 diabetes 

T1D is judged to be present when the classical symptoms of diabetes (thirst, polyuria, wasting 

and stupor, or coma) are associated with readily detectable concentrations of glucose and ketone 

bodies in the blood and urine. Insulin treatment is necessary not only to control hyperglycemia 

but also to prevent spontaneous ketosis and death. 

Type 2 diabetes 

T2D, although often asymptomatic, may also present with classical hyperglycemic symptoms 

(thirst, polyuria, weight loss), but despite hyperglycemia, ketone bodies are present in only low 

concentrations in the blood and urine. Coma is rare in type 2 diabetes but may result from 

extreme hyperglycemia and hyperosmolarity; lactic acidosis or ketoacidosis can also occur in 

fulminating illness (for example, severe infection or mesenteric artery thrombosis) due to an 

acute increase in insulin requirements, but spontaneous ketosis does not occur. Some patients 

with T2D later progress to a state of absolute insulin deficiency (Alberti and Zimmet 1998). 
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10.9. Appendix 9: Prohibited Medications or Medications with Special Use 

Restrictions  

10.9.1. Excluded/Prohibited Medications  

The lists below provide examples of each category of medication, but the examples are not 

exhaustive. 

10.9.1.1. GLP-1 Receptor Agonist and Other Incretin-Based Glucose-Lowering 

Medications (Excluded for All Participants) 

The following glucose-lowering medications within 90 days of Visit 1 or any time during the 

study are prohibited. 

Drug Class Drug Name 

GLP-1 RA 

GIP/GLP-1 RA 

 dulaglutide (Trulicity®) 

 liraglutide (Victoza®) 

 semaglutide (Ozempic®) 

 exenatide (Bydureon®/Byetta®) 

 tirzepatide (Mounjaro®) 

DPP-4 inhibitors  sitagliptin (Januvia®/Janumet®) 

 saxagliptin (Onglyza®/Kombiglyze®) 

 linagliptin (Tradjenta®/Jentadueto®) 

 alogliptin (Nesina®/Kazano®) 

Amylin analogue  pramlintide (Symlin®) 

10.9.1.2. Weight Loss Medications (Excluded for All Participants) 

Weight loss medications within 90 days of Visit 1 or any time during the study are prohibited. 

Drug Class Drug Name 

GLP-1 RA 

GIP/GLP-1 RA 

 liraglutide (Saxenda®) 

 semaglutide (Wegovy®) 

 tirzepatide (Zepbound™) 

Other  mazindol (Mazanor®, Sanorex®) 

 lorcaserin (Belviq®) 

 phentermine/topiramate (Qsymia®) 

 naltrexone/bupropion (Contrave®) 

 orlistat (Xenical®) 

 setmelanotide (Imcivree®) 

 phentermine 

 sibutramine 

 phenylpropanolamine 

 over-the-counter medications, for example, allī® 
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10.9.1.3. CYP3A Inhibitors or Inducers, Sensitive P-gp/BCRP Substrates, and OATP 

Inhibitors  

For eligibility, participants cannot be taking strong CYP3A inhibitors or inducers, drugs that are 

sensitive P-gp/BCRP substrates with a narrow therapeutic index, or strong OATP inhibitors. 

Participants using these medications may be eligible for the study if the excluded drug can be 

washed out and replaced with an alternative medication for at least 2 weeks prior to Visit 3. 

After randomization, these medications are not prohibited in participants assigned to insulin 

glargine. For participants assigned to orforglipron, if treatment with any of these medications is 

deemed medically necessary by the investigator, then administration of orforglipron should be 

interrupted during, and for 2 weeks after the last dose of, the prohibited medication.  

Non-exhaustive lists of examples of these medications are provided in the table below: 

Drug Class Drug Name 

Strong CYP3A4 inhibitors or inducers (FDA classification) 

Anti-hepatitis C  boceprevir 

 danoprevir and ritonavir 

 paritaprevir and ritonavir and ombitasvir and/or dasabuvir 

 telaprevir 

Antiretroviral  cobicistat 

 elvitegravir and ritonavir 

 indinavir and ritonavir 

 lopinavir and ritonavir 

 nelfinavir 

 ritonavir 

 saquinavir and ritonavir 

 tipranavir and ritonavir 

Antifungal  itraconazole 

 ketoconazole 

 posaconazole 

 voriconazole 

Antibiotic  clarithromycin 

 rifampin 

 telithromycin 

 troleandomycin 

Other  apalutamide 

 carbamazepine 

 enzalutamide 

 grapefruit or grapefruit juice 

 mitotane 

 nefazodone 

 phenytoin 

 St. John’s wort 
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Drug Class Drug Name 

Strong OATP inhibitors 

Anti-hepatitis C  faldaprevir 

 glecaprevir/pibrentasvir 

 sofosbuvir/velpatasvir/voxilaprevir 

 telaprevir 

Anti-retroviral   darunavir/ritonavir 

 elvitegravir/cobicistat/emtricitabine/tenofovir DF 

 lopinavir/ritonavir 

 tipranavir/ritonavir 

Other  cyclosporine 

 rifampin 

Sensitive P-gp substrates with narrow therapeutic index 

Anti-rejection  cyclosporine 

 everolimus 

 sirolimus 

 tacrolimus 

Other  colchicine 

 dabigatran etexilate  

 digoxin 

 pimozide 

 quinidine 

 quinine 

Sensitive BCRP substrates with narrow therapeutic index 

  prazosin 

 coumestrol 

 daidzein 

 genistein 

 sulfasalazine 

Note: Participants taking ketoconazole, itraconazole, voriconazole, or posaconazole may be 

eligible for the study if they can discontinue taking these medications for at least 2 weeks prior to 

randomization. However, if the participant is unable to wash out these drugs, then if appropriate, 

the participant could switch to: 

 miconazole, or 

 clotrimazole 

For participants taking clarithromycin or telithromycin, azithromycin may be substituted 2 weeks 

prior to randomization. Participants who chronically use these drugs should be excluded. 
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10.9.2. Medications with Special Use Restrictions  

10.9.2.1. Moderate CYP3A Inhibitors and Inducers  

If participants are taking moderate CYP3A inhibitors or inducers, investigators should consider 

alternative medications whenever possible. Examples of these medications include: 

 cimetidine 

 ciprofloxacin 

 clotrimazole 

 diltiazem 

 erythromycin 

 fluconazole 

 verapamil 

10.9.2.2. Drugs Affected by Gastric pH  

Drugs that may be affected by an increase in gastric pH should be separated from orforglipron 

administration by at least 2 to 4 hours. Examples include: 

Drug Class Drug Name 

Anti-hepatitis C  ledipasvir + sofosbuvir (Harvoni®) 

 sofosbuvir + velpatasvir (Epclusa®) 

Antiretroviral  atazanavir 

 delavirdine mesylate 

 emtricitabine + rilpivirine + tenofovir + disoproxil fumarate (Complera®) 

 fosamprenavir 

 nelfinavir 

 raltegravir 

 rilpivirine 

Tyrosine kinase 

inhibitors 

 acalabrutinib 

 bosutinib 

 dasatinib 

 erlotinib 

 gefitinib 

 lapatinib 

 nilotinib 

 pazopanib 

Other  bisphosphonates 

 ferrous sulfate 

 levothyroxine 

 other narrow therapeutic index substrates with potential pH-dependent 

solubility or stability 
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10.9.2.3. Simvastatin  

Due to possible drug interaction, consider switching participants from simvastatin to another 

statin (such as atorvastatin, fluvastatin, lovastatin, pravastatin, and rosuvastatin) when taking 

orforglipron. Alternatively, dose reduction of simvastatin by 50% may be considered when 

initiating orforglipron. It is recommended not to exceed simvastatin 20 mg daily (or simvastatin 

40 mg daily for participants who have previously taken an 80 mg daily dosage of simvastatin 

chronically) while taking orforglipron. 
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10.10. Appendix 10: Standardized Protocols for the Measurement of 

Height, Weight, Waist Circumference, and Vital Signs  

The following information has been adapted from standardized physical measurement protocols 

for the WHO’s STEP wise approach to Surveillance (STEPS) (WHO 2017). 

Measuring height 

Step 1. Ask the participant to remove their footwear and any headgear (light headgear worn for 

religious reasons can remain, but this should be worn by the participant at every clinic visit when 

their height is measured). 

Step 2. Ask the participant to stand on the calibrated height measuring board (stadiometer) or 

against a wall with their feet together and their knees straight with their heels against the 

backboard, the stadiometer, or the wall. 

Step 3. Ask the participant to look straight ahead without tilting their head up. 

Step 4. Ask the participant to breathe in and stand tall. Measure and record the participant’s 

height in centimeters to 1 decimal place. 

Measuring weight 

 Body weight measurements should be done in a consistent manner using a calibrated 

electronic scale capable of measuring weight in kilograms to 1 decimal place. 

All weights for a given participant should be measured using the same scale, whenever 

possible, at approximately the same time in the morning after evacuation of bladder 

contents. 

Step 1. Ask the participant to empty their pockets, remove their footwear, outerwear (coat, 

jacket, etc.), and any headgear (light headgear worn for religious reasons can remain, but this 

should be worn by the participant at every clinic visit when weight is measured). 

Step 2. Make sure the scale is placed on a firm, flat, even surface (not on carpet, on a sloping 

surface, or a rough, uneven surface). 

Step 3. Ask the participant to step onto the scale with 1 foot on each side of the scale. 

Step 4. Ask the participant to stand still with arms by sides and then record weight in kilograms 

to the nearest one-tenth kilogram. 

Measuring waist circumference 

 Waist circumference should be measured in the horizontal plane and at the midpoint 

between the lower margin of the last palpable rib and the top of the iliac crest. 

 Measurements should be taken at the end of a normal expiration using a non-stretchable 

measuring tape. The tape should lie flat against the skin without compressing the soft 

tissue. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

127 

 The waist circumference should be measured twice, rounded to the nearest 0.5 cm. The 

measuring tape should be removed between the 2 measurements. Both measurements will 

be recorded in the CRF. If the difference between the 2 measurements exceeds 1 cm, this 

set of measurements should be discarded and the 2 measurements repeated. 

Step 1: Ask the participant to wear little clothing (if available, garments could also be used). 

Step 2: Ask the participant to stand with their feet close together, arms at their side, body weight 

evenly distributed. 

Step 3: Ask the participant to relax and measure the participant’s waist circumference. 

Vital sign measurements 

 Vital sign measurements (BP and HR, measured by pulse) should be taken before 

obtaining an ECG tracing and before collection of blood samples for laboratory testing. 

 The participant should sit quietly for 5 minutes before vital signs measurements are 

taken. 

 For each parameter, 3 measurements will be taken using the same arm, preferably the 

nondominant arm. 

 The recordings should be taken at least 1 minute apart. Each measurement of sitting pulse 

and BP needs to be recorded in the eCRF. 

 BP must be taken with an automated BP instrument. 

 If BP and pulse measurements are taken separately, pulse should be taken prior to BP. 

Note: In the event pulse measurement cannot be taken via an automated BP instrument, the 

preferred location for measurement of pulse is the radial artery. 
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10.11. Appendix 11: Country-specific Requirements  

10.11.1. Germany  

This section describes protocol changes applicable for adult participants in study sites in 

Germany. 

This table describes the changes and provides a rationale for the changes. 

Protocol Section Number and Name Description of the Change Brief Rationale 

7.2. Participant 

Discontinuation/Withdrawal from 

the Study 

 

8.3. Adverse Events, Serious Adverse 

Events, and Product Complaints 

 

10.1.3. Informed Consent Process 

 

10.13. Appendix 13: Abbreviations and 

Definitions 

Deleted references to “legally 

authorized representative,” 

“legal guardian,” “parents”  

The German Drug Law 

(Arzneimittelgesetz – AMG) with 

reference to EU Regulation 

536/2014 requires that adult 

participants act on their own 

behalf and provide their own 

written informed consent. If 

written consent is not possible, 

verbal consent with a witness is 

acceptable. No legal 

representative consent is 

accepted. 

10.12. Appendix 12: Provisions for 

Changes in Study Conduct During 

Exceptional Circumstances 

Revision in temporary 

measures 

In Germany, the temporary 

measures described in the 

Section 10.12 are applicable only 

to the COVID-19 pandemic. 

The revised text in the following sections show the changes applicable for adult participants at 

study sites in Germany. Deletions are identified by strikethrough format. 

7.2. Participant Discontinuation/Withdrawal from the Study 

A participant may withdraw from the study: 

 if the participant becomes pregnant during the study 

 at any time at the participant’s own request for any reason or without 

providing any reason 

 at the request of the participant’s designee (for example, parents or legal 

guardian) 

 at the discretion of the investigator for safety, behavioral, compliance, or 

administrative reasons 

 if enrolled in any other clinical study involving an investigational product, or 

enrolled in any other type of medical research judged not to be scientifically 

or medically compatible with this study 

 if the participant, for any reason, requires treatment with a therapeutic agent 

that is prohibited by the protocol and has been demonstrated to be effective 

for treatment of the study indication. In this case, discontinuation from the 

study occurs prior to introduction of the new agent. 
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8.3. Adverse Events, Serious Adverse Events, and Product Complaints 

The definitions of the following events can be found in Appendix 3: 

 AEs 

 SAEs 

 PCs 

These events will be reported by the participant (or, when appropriate, by a caregiver, surrogate, 

or the participant’s legally authorized representative). 

10.1.3. Informed Consent Process 

● The investigator or the investigator’s representative will explain the nature of the 

study, including the risks and benefits, to the potential participant (or, when 

appropriate, by a caregiver, surrogate, or the participant’s legally authorized 

representative) and answer all questions regarding the study 

● Potential participants must be informed that their participation is voluntary. 

Participants (or, when appropriate, a caregiver or surrogate, or the participant’s 

legally authorized representative) will be required to sign a statement of informed 

consent that meets the requirements of 21 Code of Federal Regulations 50, local 

regulations, ICH guidelines, privacy and data protection requirements, where 

applicable, and the IRB/IEC or study center. 

● The medical record must include a statement that written informed consent was 

obtained before the participant was entered in the study and the date the written 

consent was obtained. The authorized person obtaining the informed consent must 

also sign the ICF. 

● Participants must be reconsented to the most current version of the ICF(s) during 

their participation in the study. 

● A copy of the ICF(s) must be provided to the participant (or, when appropriate, to 

a caregiver or surrogate, or the participant’s legally authorized representative) and 

is kept on file. 

Section 10.12. Appendix 12: Provisions for Changes in Study Conduct During Exceptional 

Circumstances 

In Germany, the temporary measures described in the Section 10.12 are applicable only to the 

COVID-19 pandemic. 

Section 10.13. Appendix 13: Abbreviations and Definitions 

enter Participants entered into a study are those who sign the informed consent form directly 

or through their legally acceptable representatives. 
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10.11.2. Brazil  

This section describes protocol changes applicable to adult participants at study sites in Brazil. 

This table describes the changes and provides a rationale for the changes. 

Protocol Section Number and Name Description of the Change Brief Rationale 

5.2. Exclusion Criteria Exclusion criterion #39 

30 days is changed to 1 year. 

Resolution No. 251 (Brazil 

1997). 

The National ERB Brazil 

recommends not having a 

participant enter a new clinical 

study if less than 1 year has 

elapsed since participation in 

another clinical study of an 

investigational drug or device 

unless there is a direct benefit 

to the research participant. 

10.1.12. Sample Retention  Biological samples will be 

stored for up to 10 years. 

Compliance with Brazilian 

regulation applicable to sample 

storage, resolution CNS 441 

(Brazil 2011). 

10.5. Appendix 5: Genetics Biological samples obtained to 

evaluate genetic material 

(DNA/RNA). 

Compliance with Brazilian 

laws and regulations (CNS 

340/2004 and CNS 441/2011). 

Patient Access to Project Benefits New section specific to Brazil. Clarifies the sponsor 

responsibilities to comply with 

Resolution CNS 466 (Brazil 

2012) and RDC 38 (Brazil 

2013). 

Section 11. References Addition of Brazil-specific 

references 

The references are specific to 

the Brazil-specific 

requirements. 

The revised text described below shows the changes applicable to adult participants at study sites 

in Brazil. Deletions are identified by strikethrough format and additions by underlined text. 

Section 5.2. Exclusion Criteria 

39. Have participated in a clinical study and received treatment, whether active or placebo, 

within the last 30 days. If the study involved an IP, 5 half-lives or 30 days, whichever is 

longer, should have passed. 

Are currently enrolled in, discontinued, or completed within a period of 1 year, before 

inclusion, from a clinical study involving an investigational intervention or nonapproved 

use of a drug or device, or concurrently enrolled in any other type of medical research 

judged not to be scientifically or medically compatible with this study unless there is 

direct benefit to the research subject. A time period of 30 days, as indicated by the 

protocol, must still be followed if a direct benefit to the research participant is identified. 
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Section 10.1.12. Sample Retention 

In Brazil, the biological samples obtained within this study will be stored for up to 10 years, with 

possibility of renewal under request, followed by appropriate justification and a report with all 

activities developed with the biological samples (CNS 441/2011). The sample and any data 

generated from it can be linked back to the participant only by investigator site personnel. The 

duration allows the sponsor to respond to regulatory requests related to the study intervention. 

Section 10.5. Appendix 5: Genetics 

In Brazil, the biological samples from this study used to evaluate genetic material (DNA/RNA) 

will follow the Brazilian laws and regulations (CNS 340/2004 and CNS 441/2011). The sample 

and any data generated from it can be linked back to the participant only by investigator site 

personnel. The duration allows the sponsor to respond to regulatory requests related to the study 

drug. 

Patient Access to the Project Benefits 

In Brazil, at the end of their participation in the study, all participants must have assured access 

to the best proven prophylactic, diagnostic, and therapeutic methods, which may include 

orforglipron, identified through the study (CNS 466/2012 and RDC 38/2013). 

Section 11. References 

BRASIL, MINISTÉRIO DA SAÚDE. Resolução 251/1997 do Conselho Nacional de Saúde/MS: 

Normas de Pesquisa com Novos Fármacos, Medicamentos, Vacinas e Testes Diagnósticos 

Envolvendo Seres Humanos. 

BRASIL, MINISTÉRIO DA SAÚDE. Resolução 466/2012 do Conselho Nacional da Saúde / 

MS: Diretrizes e Normas Regulamentadoras de Pesquisas Envolvendo Seres Humanos. 

Publicado no Diário Oficial da União em 13 de junho, 2013. 

BRASIL, MINISTÉRIO DA SAÚDE. Resolução 340/2004 do Conselho Nacional da Saúde/MS: 

Diretrizes para Análise Ética e Tramitação dos Projetos de Pesquisa da Área Temática 

Especial de Genética Humana. 

BRASIL, MINISTÉRIO DA SAÚDE. Resolução 441/2011 do Conselho Nacional da Saúde / 

MS: Diretrizes para análise ética de projetos de pesquisas que envolvam armazenamento de 

material biológico humano ou uso de material armazenado em pesquisas anteriores. 

BRASIL, MINISTÉRIO DA SAÚDE. Resolução-RDC 38/2013 da Agência Nacional 

deVigilância Sanitária/MS: Aprova o regulamento para os programas de acesso expandido, 

usocompassivo e fornecimento de medicamento pós-estudo. 
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10.12. Appendix 12: Provisions for Changes in Study Conduct During 

Exceptional Circumstances  

Implementation of this appendix 

The changes to procedures described in this appendix are temporary measures intended to be 

used only during specific time periods as directed by the sponsor in partnership with the 

investigator. 

Exceptional circumstances 

Exceptional circumstances are rare events that may cause disruptions to the conduct of the study. 

Examples include pandemics or natural disasters. These disruptions may limit the ability of the 

investigators, participants, or both to attend on-site visits or to conduct planned study procedures. 

Implementing changes under exceptional circumstances 

In an exceptional circumstance, after receiving the sponsor’s written approval, sites may 

implement changes if permitted by local regulations. 

After approval by local Ethical Review Boards, regulatory bodies, and any other relevant local 

authorities, implementation of these exceptional circumstance changes will not typically require 

additional notification to these groups, unless they have specific requirements in which 

notification is required (for example, upon implementation and suspension of changes). All 

approvals and notifications must be retained in the study records. 

If the sponsor grants written approval for changes in study conduct, the sponsor will also provide 

additional written guidance, if needed. 

Considerations for making a change 

The prevailing consideration for making a change is ensuring the safety of study participants. 

Additional important considerations for making a change are compliance with GCP, enabling 

participants to continue safely in the study and maintaining the integrity of the study. 

Informed consent 

Additional consent from the participant will be obtained, if required, for 

 participation in remote visits, as defined in Section “Remote Visits” 

 dispensation of additional study intervention during an extended treatment period 

 alternate delivery of study intervention and ancillary supplies, and 

 provision of their personal or medical information required prior to implementation of 

these activities. 

Changes in study conduct during exceptional circumstances 

Changes in study conduct not described in this appendix, or not consistent with applicable local 

regulations, are not allowed. 

The following changes in study conduct will not be considered protocol deviations. 
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Remote visits 

Types of remote visits 

Telemedicine: Telephone or technology-assisted virtual visits, or both, are acceptable to 

complete appropriate assessments. Assessments to be completed in this manner include, 

but are not limited to, collection of AEs, SMBG values and concomitant medications. 

Mobile healthcare or other alternative locations: 

Healthcare visits may be performed by a mobile healthcare provider at locations other 

than the study site when participants cannot travel to the site due to an exceptional 

circumstance if written approval is provided by the sponsor. Procedures performed at 

such visits may include, but are not limited to, concomitant medications, vital signs (BP 

and PR), body weight, collection of blood samples, physical assessments, administration 

of study intervention, and collection of health information. 

Data capture 

In source documents and the CRF, the study site should capture the visit method, with a specific 

explanation for any data missing because of missed in-person site visits. 

Safety reporting 

Regardless of the type of remote visits implemented, the protocol requirements regarding the 

reporting of AEs, SAEs, and PCs remain unchanged. 

Return to on-site visits 

Every effort should be made to enable participants to return to on-site visits as soon as 

reasonably possible, while ensuring the safety of both the participants and the site staff. 

Local laboratory testing option 

Local laboratory testing may be conducted in lieu of central laboratory testing. However, central 

laboratory testing must be retained for: Visit 1, Visit 3, Visit 20, Visit 24, FTV, ED, and V801. 

The local laboratory must be qualified in accordance with applicable local regulations. 

Study intervention and ancillary supplies (including participant diaries) 

When a participant is unable to go to the site to receive study supplies during normal on-site 

visits, the site should work with the sponsor to determine appropriate actions. These actions may 

include 

 asking the participant to go to the site and receive study supplies from site staff 

without completion of a full study visit 

 asking the participant’s designee to go to the site and receive study supplies on a 

participant’s behalf, and 

 arranging delivery of study supplies. 

These requirements must be met before action is taken: 

 Alternate delivery of study intervention should be performed in a manner that does 

not compromise treatment blinding and ensures product integrity. The existing 
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protocol requirements for product accountability remain unchanged, including 

verification of participant’s receipt of study supplies. 

 When delivering supplies to a location other than the study site (for example, 

participant’s home), the investigator or sponsor or both should ensure oversight of the 

shipping process to ensure accountability and product quality (that is, storage 

conditions maintained and intact packaging upon receipt). 

 Instructions may be provided to the participant or designee on the final disposition of 

any unused or completed study supplies. 

Screening period guidance 

To ensure safety of study participants, laboratory values and other eligibility assessments taken 

at screening visit are valid for a maximum of 30 days. The following rules will be applied for 

active, nonrandomized participants whose participation in the study must be paused due to 

exceptional circumstances: 

 If screening is paused for less than 30 days from screening visits to randomization 

visit: the participant will proceed to the next study visit per the usual SoA, provided 

that randomization visit must be conducted within 30 days from first screening visit. 

o The site should conduct the next visit if the participant’s eligibility criteria are 

confirmed, and the site should document the reason for delay. 

o Due to the pause in screening, sites should also reconfirm the impacted 

participant’s consent and document this confirmation in the source 

documentation. 

 If screening is paused for more than 30 days from screening visits to randomization 

visit: The participant must be discontinued because of screening interruption due to 

an exceptional circumstance. This is documented as a screen failure in the CRF. The 

participant can reconsent and be rescreened as a new participant. The screening 

procedures per the usual SoA should be followed, starting at screening visit to ensure 

participant eligibility by randomization visit. 

Adjustments to visit windows 

Whenever possible and safe to do so, as determined by the investigator’s discretion, participants 

should complete the usual SoA. To maximize the possibility that these visits can be conducted as 

on-site visits, the windows for visits may be adjusted, upon further guidance from the sponsor. 

This minimizes missing data and preserves the intended conduct of the study. 

This table describes the allowed adjustments to visit windows. 

Visit Number Tolerance 

Visit 3 through FTV within 10 days before or after the intended date per the SoA 

Visit 801 within 14 days before the intended date, or up to 28 days after the 

intended date 
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For participants whose visits have extended windows, additional study intervention may need to 

be provided to avoid interruption and maintain overall integrity of the study. 

Documentation 

Changes to study conduct will be documented 

Sites will identify and document the details of how participants, visits types, and conducted 

activities were affected by exceptional circumstances. Dispensing/shipment records of study 

intervention and relevant communications, including delegation, should be filed with site study 

records. 

Source documents at alternate locations 

Source documents generated at a location other than the study site should be part of the 

investigator’s source documentation and should be transferred to the site in a secure and timely 

manner.  
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10.13. Appendix 13: Abbreviations and Definitions  

Term Definition 

abuse Use of a study intervention for recreational purposes or to maintain an addiction or 

dependence 

AE adverse event 

AFAB assigned female at birth 

ALP alkaline phosphatase 

ALT alanine aminotransferase 

AMAB assigned male at birth 

ANOVA analysis of variance 

ANCOVA analysis of covariance 

AST aspartate aminotransferase 

BCRP breast cancer resistance protein 

BG blood glucose 

BMI body mass index 

CEC clinical endpoint committee 

CI confidence interval 

CKD-EPI Chronic Kidney Disease-Epidemiology  

COA clinical outcome assessment 

CYP3A cytochrome P450 3A 

complaint A complaint is any written, electronic, or oral communication that alleges deficiencies 

related to the identity, quality, purity, durability, reliability, safety or effectiveness, or 

performance of a drug or drug delivery system. 

compliance Adherence to all study-related, good clinical practice (GCP), and applicable regulatory 

requirements. 

CRF case report form; a printed, optical, or electronic document designed to record all of the 

protocol-required information to be reported to the sponsor for each trial participant. 

CSR clinical study report 

C-SSRS Columbia-Suicide Severity Rating Scale 

CT Computed tomography 
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Term Definition 

CV Cardiovascular 

DBL Database Lock 

DMC data monitoring committee. A data monitoring committee, or data monitoring board 

(DMB) is a group of independent scientists who are appointed to monitor the safety and 

scientific integrity of a human research intervention, and to make recommendations to 

the sponsor regarding the stopping of a study for efficacy, or for harm, or for futility. 

The composition of the committee is dependent upon the scientific skills and 

knowledge required for monitoring the particular study. 

DPP-4 Dipeptidyl peptidase-4 

Device deficiencies Equivalent to product complaint 

ECG Electrocardiogram 

EDC electronic data capture 

enroll The act of assigning a participant to a treatment. Participants who are enrolled in the 

study are those who have been assigned to a treatment. 

enter Participants entered into a study are those who sign the informed consent form directly 

or through their legally acceptable representatives. 

FBG fasting blood glucose 

FTV final treatment visit 

GCP good clinical practice 

GI gastrointestinal 

GIP glucose-dependent insulinotropic polypeptide 

GLP-1 RA Glucagon-Like Peptide-1 Receptor Agonist 

HbA1c hemoglobin A1c 

HR hazard ratio 

IB Investigator’s Brochure 

ICE intercurrent event 

ICF informed consent form 

ICH International Council for Harmonisation 

IEC Independent Ethics Committee 
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Term Definition 

IMP Investigational Medicinal Product (see also “investigational product”) 

A medicinal product which is being tested or used as a reference, including as a 

placebo, in a clinical trial. 

informed consent A process by which a participant voluntarily confirms their willingness to participate in 

a particular study, after having been informed of all aspects of the study that are 

relevant to the participant’s decision to participate. Informed consent is documented by 

means of a written, signed and dated informed consent form. 

INOCBP individuals not of childbearing potential 

INR international normalized ratio 

IOCBP individuals of childbearing potential 

IRB Institutional Review Board 

interim analysis An interim analysis is an analysis of clinical study data, separated into treatment groups, 

that is conducted before the final reporting database is created/locked. 

investigational 
product 

A pharmaceutical form of an active ingredient or placebo being tested or used as a 

reference in a clinical trial, including products already on the market when used or 

assembled (formulated or packaged) in a way different from the authorized form, or 

marketed products used for an unauthorized indication, or marketed products used to 

gain further information about the authorized form. See also “IMP.” 

IWRS interactive web-response system 

LS least square 

MACE major adverse cardiovascular events 

medication error Errors in the prescribing, dispensing, or administration of a study intervention, 

regardless of whether or not the medication is administered to the participant or the 

error leads to an AE. Medication error generally involve a failure to uphold one or more 

of the five “rights” of medication use: the right participant, the right drug, the right 

dose, right route, at the right time. 

In addition to the core five rights, the following may also represent medication errors: 

• dose omission associated with an AE or a product complaint 

• dispensing or use of expired medication 

• use of medication past the recommended in-use date 

• dispensing or use of an improperly stored medication 

• use of an adulterated dosage form or administration technique inconsistent with the 

medication's labeling (for example, Summary of Product Characteristics, IB, local 

label, protocol), or 

• shared use of cartridges, prefilled pens, or both. 

MEN2 Multiple endocrine neoplasias type 2 
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Term Definition 

misuse Use of a study intervention for self-treatment that either is inconsistent with the 

prescribed dosing regimen, indication, or both, or is obtained without a prescription 

MMRM mixed model for repeated measures 

MTC Medullary thyroid cancer 

MTD maximum tolerated dose 

NIM Non-inferiority margin 

OATP organic anion transporting polypeptide 

participant Equivalent to CDISC term “subject”: an individual who participates in a clinical trial, 

either as recipient of an investigational medicinal product or as a control 

PC product complaint 

PHQ-9 Patient Health Questionnaire-9 

P-gp P-glycoprotein 

PK/PD pharmacokinetics/pharmacodynamics 

PRO patient-reported outcomes/electronic patient-reported outcomes 

PT prothrombin time 

QD once daily 

SAE serious adverse event 

SAP statistical analysis plan 

screen The act of determining if an individual meets minimum requirements to become part of 

a pool of potential candidates for participation in a clinical study.  

SF-36v2 Short Form-36 version 2 Health Survey Acute Form 

SGLT-2 sodium-glucose cotransporter-2 

SMBG self-monitoring of blood glucose 

SUSAR suspected unexpected serious adverse reaction 

TBL Total bilirubin level 

TEAE Treatment-emergent adverse event: An untoward medical occurrence that emerges 

during a defined treatment period, having been absent pretreatment, or worsens relative 

to the pretreatment state, and does not necessarily have to have a causal relationship 

with this treatment. 
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Term Definition 

T1D  Type 1 Diabetes  

T2D  Type 2 Diabetes  

ULN Upper limit of normal 
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10.14. Appendix 14: Protocol Amendment History  

The Protocol Amendment Summary of Changes Table for the current amendment is located 

directly before the Table of Contents (TOC). 

Amendment d: (17-Jan-2024) 

Overall Rationale for the Amendment: 

The primary purpose of this amendment was to add additional collections of samples for PK 

determination during the study. In addition, certain eligibility criteria were updated for clarity, 

and the hepatic monitoring criteria and contraception requirements were updated to match 

current sponsor standards. 

These and any other changes are listed in this table. 

Section # and Name Description of Change Brief Rationale 

1.1. Synopsis 

Rationale subsection 

Expanded the abbreviated terms at first 

instance.  

Correction 

1.1. Synopsis 

Rationale subsection 

Overall Design subsection 

Ethical Considerations of 

Benefit/Risk subsection 

2.1. Study Rationale 

2.3.3. Overall Benefit Risk 

Conclusion 

Changed “overweight or obesity” to 

“obesity or overweight.” 

Consistency 

1.1. Synopsis 

Estimand for MACE-4 

subsection 

 

3. Objectives, Endpoints, and 

Estimands 

Estimand for MACE-3 and 

MACE-4 subsections 

In clinical question of interest, replaced 

“participants who meet the eligibility 

criteria” with “adults with T2D at high 

CV risk as defined by the study 

eligibility criteria.” 

To explicitly specify the analysis 

population. 

1.1. Synopsis 

Background antihyperglycemic 

medications subsection 

6.1.1. Background 

Antihyperglycemic Medications   

Updated the statement for metformin 

dose to restrict the minimum dose 

requirement to those participants who 

are not taking other antihyperglycemic 

medications. 

To limit the minimum dose 

requirement for metformin to those 

participants on metformin 

monotherapy at screening. 

1.3.1. Screening Visit 1, Lead-in 

Visit 2, and Treatment Visits 3 

to 15 

In serum pregnancy and urine 

pregnancy row, updated the language 

in the comments column. 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 

1.3.2. Treatment Visits 16 to 25-

n, Final Treatment Visit, Early 

In the comment for urine pregnancy 

(local) row, replaced “women” with 

“individuals.” 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 
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Section # and Name Description of Change Brief Rationale 

Discontinuation, and Safety 

Follow-up Visit 801 
Added PK sample collection at V21 

and V23. 

To improve evaluation of 

orforglipron PK over time across 

the duration of the study. 

3. Objectives, Endpoints, and 

Estimands 

Treatment regimen estimand for 

HbA1c and body weight change 

endpoints subsection 

Efficacy estimand for HbA1c 

and body weight change 

endpoints subsection 

In clinical question of interest, replaced 

“individuals who meet the eligibility 

criteria” with “adults with T2D at high 

CV risk as defined by the study 

eligibility criteria.” 

To explicitly specify the analysis 

population. 

4.4. End of Study Definition Deleted the statement regarding the 

criteria for participants completing the 

study. 

Correction 

5.1. Inclusion Criteria In Inclusion Criterion 4: 

 Added “with unchanged dose.” 

 Added “for inclusion are restricted 

to” to allowed antihyperglycemic 

drugs. 

 Updated the bullet for metformin 

dose to restrict the minimum dose 

requirement to those participants 

who are not taking other 

antihyperglycemic medications. 

Clarification, and to limit the 

minimum dose requirement for 

metformin to those participants on 

metformin monotherapy at 

screening. 

In Inclusion Criterion 9, updated the 

language. 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 

5.2. Exclusion Criteria In Exclusion Criterion 14, replaced 

“patients” with “participants.” 

Consistency 

In Exclusion Criterion 14, replaced 

“”be performed to” with “follow local 

standards of care” for ophthalmologic 

assessment. 

Clarification 

In Exclusion Criterion 17: 

 Added “or between Visit 1 and 

Visit 3” for participants who have 

CV conditions. 

 Added text for participants 

planning to undergo the CV-

related procedures between Visits 

1 and 3. 

Clarification and to expand 

exclusion to participants having 

CV-related procedures during 

screening that could confound 

assessment of the MACE 

endpoints. 

Updated Exclusion Criterion 20 to add 

the eGFR criteria for participants on 

metformin. 

Clarification 
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Section # and Name Description of Change Brief Rationale 

5.4. Screen Failures Updated the criteria for rescreening of 

individuals based on latest amendment 

to protocol. 

Clarification 

6.1.2. Participants randomized 

to Orforglipron 

6.9. Prior and Concomitant 

Therapy 

10.9.2.2. Drugs Affected by 

Gastric pH 

Replaced “study drug” with 

“orforglipron.” 

Correction 

6.6.2. Concomitant Background 

Antihyperglycemic Medication 

Replaced “<” with “≤” for duration of 

temporary discontinuation of 

concomitant antihyperglycemic 

medications. 

Correction 

6.9.1. Prohibited or Restricted 

Use Medications 

Updated the first paragraph for 

antihyperglycemic medication, to 

include the duration for which it is 

prohibited and added the exceptions to 

the prohibited antihyperglycemic 

medicines.   

Clarification and to provide 

additional details. 

For medications promoting weight loss, 

added “for all participants.” 

For CYP3A inducers or inhibitors, 

drugs that are sensitive P-gp/BCRP 

substrates with a narrow therapeutic 

index, or strong inhibitors of OATPs: 

 added “For eligibility,” and 

 added a new paragraph for 

prohibited medications in 

participants assigned to insulin 

glargine or orforglipron after 

randomization. 

In the last paragraph related to 

discouraging initiation of CYP3A 

inducers or inhibitors, added “in 

participants assigned to orforglipron.” 

6.9.3. Rescue Therapy for 

Severe, Persistent 

Hyperglycemia 

Added “>” to 15.0 mmol/L in the bullet 

for average FBG >270 mg/dL. 

Correction 

7.1.1. Hepatic Criteria for Study 

Intervention Interruption or 

Discontinuation 

Updated the section heading and 

replaced the content by a statement to 

refer to Section 8.2.7 for the details. 

To comply with updated sponsor 

guidance. 

7.3. Lost to Follow-up 

10.3.3. Definition of Product 

Complaints 

Product complaint subsection 

Replaced “he or she” with “the 

participant.” 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 
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Section # and Name Description of Change Brief Rationale 

8.2.7. Hepatic Safety 

Monitoring , Evaluation, and 

Criteria for Study Intervention 

Interruption or Discontinuation 

 

Updated the section heading. 

To comply with updated sponsor 

guidance. 

Added tables for actions to be taken 

based on abnormal hepatic laboratory 

or clinical changes for participants with 

normal or near normal baseline and 

participants with elevated baseline. 

8.2.7.1. Close Hepatic 

Monitoring 

8.2.7.2. Comprehensive Hepatic 

Evaluation 

Updated the sections for actions to be 

taken based on abnormal hepatic 

laboratory or clinical changes for 

participants with normal or near normal 

baseline and participants with elevated 

baseline. 

8.2.7.3. Study Intervention 

Interruption or Discontinuation 

Added a new section. 

8.3.2. Pregnancy 

Female participants who 

become pregnant subsection 

Replaced “he or she” with “the 

investigator.” 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 

8.4. Pharmacokinetics 

9.3.6. Pharmacokinetic/ 

Pharmacodynamic Analyses 

Added “/1.73 m2” to the baseline 

eGFR. 

Correction 

8.4. Pharmacokinetics Removed the week numbers. To improve evaluation of 

orforglipron PK over time across 

the duration of the study. 

9.1. Statistical Hypotheses In the key secondary objectives, added 

“mean” to the change in parameters. 

Clarification 

9.1.1. Multiplicity Adjustment Deleted the statement for multiple 

testing adjusted p-values. 

Correction 

9.2. Analyses Sets Updated the table for data point sets. Clarification 

Added footnote “a” for additional 

antihyperglycemic medications. 

9.3.1. General Considerations Replaced “for noninferiority for 

superiority” with “of treatment 

effects.” 

To be consistent with other 

protocols in the program. 

Updated the baseline definition 

Deleted “baseline” and added “at 

randomization” for the Kaplan-Meier 

method. 

In the table for Time-to-event for a 

specific event of interest, replaced 

“baseline” with “randomization” in 

Rows 1 and 2. 
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Section # and Name Description of Change Brief Rationale 

Updated the paragraphs on continuous 

measures and categorical measures 

analyses. 

Deleted the analysis model statement. 

Added a paragraph on safety and 

tolerability assessments.  

Added a paragraph on missing data. 

9.3.2.1. Participant Disposition Replaced “safety” with “randomized” 

in the statement for frequency counts 

and percentages. 

Correction 

Replaced “baseline” with 

“randomization” in the statement for 

Kaplan-Meier analyses. 

9.3.2.3. Concomitant Therapy Replaced “safety participants during 

treatment period” with “randomized 

participants.” 

9.3.2.4. Treatment Compliance Deleted “and no more than 125%” 

from the treatment compliance 

definition. 

Correction based upon drug 

dispensed. 

9.3.3. Primary Endpoint and 

Estimand Analysis 

Replaced “their” with “the 

participant’s” in the third paragraph. 

Correction 

Replaced “person” with “participant” 

in the fourth and fifth paragraph. 

Consistency 

9.3.4. Secondary Endpoints and 

Estimands Analyses 

Deleted the list of key secondary study 

objectives. 

To avoid repetition. 

In the paragraph for evaluation of 

remaining key secondary endpoints, 

added “analysis set” after the term “full 

participants.” 

Clarification 

Added paragraphs for the assessments 

of key secondary endpoints guided by 

treatment regimen and efficacy 

estimand. 

Added paragraphs for assessment of 

binary key secondary objectives and 

binary efficacy measure. 

9.3.5. Tertiary Endpoints and 

Estimands Analyses  

Added “Unless specified otherwise.” Clarification 

9.3.8. Other Analyses 

Subgroup analyses subsection 

Added “on key secondary endpoints 

(except MACE-3)” as endpoints of 

interest for subgroup analyses.  

Clarification 

Deleted “Baseline” and added “at 

randomization” in the bullet for SGLT-

2 inhibitor use. 

Approved on 29 Jul 2025 GMT



CONFIDENTIAL J2A-MC-GZGS(e) 

146 

Section # and Name Description of Change Brief Rationale 

Added a statement clarifying that the 

subgroup analysis for the primary 

endpoint MACE-4 and the key 

secondary endpoint MACE-3 will be 

provided in a separate SAP. 

9.3.8. Other Analyses 

Analysis of major depressive 

disorder or suicidal ideation 

subsection 

Updated the section heading. Clarification 

Added “and depression” in addition to 

suicide-related thoughts and behaviors. 

Added patient health questionnaire 

(PHQ-9) to analyze the behaviors. 

9.4.1. Primary and Final 

Database Lock 

Updated the text for final database 

lock. 

Correction 

9.5. Sample Size Determination Replaced "patient” with “participant” 

in years of exposure. 

Consistency 

Modified the last statement regarding 

122 participants experiencing MACE-

4.  

Clarification 

10.3.4. Recording and Follow-

Up of AE and/or SAE and 

Product Complaints 

Assessment of causality 

subsection 

Replaced “he/she has” with “they 

have” in the fifth bullet. 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 

10.4.1. Definitions 

 

Individuals assigned female at birth 

(AFAB) row- Added definition. 

To comply with updated sponsor 

guidance. 

 Individuals assigned male at birth 

(AMAB) row - Added definition. 

Individuals of child bearing potential 

(IOCBP) row 

 Updated the definition. 

 Added a note for AFAB receiving 

hormone therapy as part of gender 

transition. 

Individuals not of child bearing 

potential (INOCBP) row 

 Added the definition. 

 Updated the bullet for congenital 

anomaly. 

 Deleted “post” to keep the term as 

menopausal. 

 Updated the language for surgical 

sterilization methods. 

Menopausal state row  

 Deleted “post” to keep the term as 

menopausal. 
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 Replaced “a woman” with “an 

individual.” 

 Changed FSH value from “>40” to 

“≥40” mIU/mL. 

Added footnotes for IOCBP, INOCBP, 

and medications not to be taken by 

individuals during amenorrhea. 

10.4.2. Contraception Guidance 

Individuals AFAB subsection 

Updated the section heading by 

replacing “Females” with “Individuals 

AFAB.” 

To use a gender inclusive 

terminology as per the updated 

sponsor guidance. 

Updated the whole section as per the 

guidance document. 

In the table for IOCBP who are not 

completely abstinent, deleted 

“Pregnancy testing” row. 

To comply with updated sponsor 

guidance. 

10.4.2. Contraception Guidance 

Examples of different forms of 

contraception subsection 

Highly effective contraception row 

 Added fallopian tubal sterilization 

methods; deleted “female 

sterilization.” 

 Changed “injectable” to “injected” 

contraceptives. 

 Replaced “women” with “for 

individuals” in the bullet for 

contraceptive patch. 

 Added a bullet for sexual 

relationships exclusively between 

individuals who are assigned the 

same sex at birth. 

 Updated the bullet for vasectomy. 

 Updated the bullet for vaginal ring. 

To comply with updated sponsor 

guidance. 

Effective contraception row 

 Updated the male and female 

condoms to penile and vaginal 

condoms. 

 Added “with spermicide” to 

cervical sponge. 

 Added a bullet for cervical cap 

with spermicide. 

 Deleted the bullet for barrier 

method with the use of a 

spermicide. 

 Added a Note that penile and 

vaginal condoms should not be 

used in combination. 

10.4.2. Contraception Guidance 

Individuals AMAB subsection 

Replaced “males” with “Individuals 

AMAB” in section heading and first 

sentence. 

To comply with updated sponsor 

guidance. 
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Replaced “No male” with “For 

individuals AMAB,” in the last 

sentence. 

10.6. Appendix 6: Liver Safety: 

Suggested Actions and Follow-

up Assessments  

Updated the section heading. To comply with updated sponsor 

guidance. 
Tests assayed by Lilly-designated 

central laboratory 

 Deleted “segmented” from 

neutrophils row. 

 Added “total” to HCV and HDV 

antibody rows. 

 Added “HDV IgM antibody” and 

“HDV RNA” under HDV testing. 

 Moved “anti-actin antibody” from 

separate row to ASMA row. 

 Deleted EBV testing and EBV 

antibody rows. 

Tests assayed ONLY by investigator-

designated local laboratory 

 Added “ethanol” to ethyl alcohol 

row. 

 Added “EBV antibody” under 

EBV testing. 

 Updated “Microbiology” to 

"Microbiology Culture.” 

 Deleted “Culture” row. 

Updated the footnotes to the table. 

10.9.1. Excluded/prohibited 

medications 

Deleted the statement “Medications 

within the following categories are 

strictly prohibited during the study.” 

Clarification 

10.9.1.1. GLP-1 Receptor 

Agonist and Other Incretin-

Based Glucose-Lowering 

Medications (Excluded for All 

Participants) 

10.9.1.2. Weight Loss 

Medications (Excluded for All 

Participants) 

Added “(Excluded for All 

Participants)” in the section heading. 

Clarification 

Classified the list of medicines as per 

the drug class and presented in a table.  

For better presentation. 

Added brand names for some 

medicines. 

Clarification 

10.9.1.3. CYP3A Inhibitors or 

Inducers, Sensitive P-gp/BCRP 

Substrates, and OATP Inhibitors 

Added “For eligibility” in the first 

paragraph. 

Clarification  

Added a new paragraph for prohibited 

medications in participants assigned to 

insulin glargine or orforglipron after 

randomization. 

Additional details 

Classified the list of medicines as per 

the drug class and presented in a table. 

For better presentation. 
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10.9.2.2. Drugs Affected by 

Gastric pH 

Classified the list of medicines as per 

the drug class and presented in a table. 

For better presentation.  

10.13. Appendix 13: 

Abbreviations and Definitions 

Added AFAB, AMAB, ANOVA, 

ANCOVA, CI, ICE, INOCBP, IOCBP, 

LS, and MMRM. 

For the new terms added in the 

amendment. 

10.14. Appendix 14: Protocol 

Amendment History 

Inserted date, rationale, and summary 

of changes from amendment (c). 

To update document history. 

11. References Added three new references: 

Steingrimsson et al. 2017, FDA 2023, 

and Ye et al. 2023. 

Updated per new guidance on 

analysis. 

Throughout the protocol Replaced “LY3502970” with 

“orforglipron," except for the title and 

brief title. 

Per current available generic name.  

Throughout the protocol Minor formatting and editorial 

changes. 

For correction. Minor, therefore, 

not detailed. 

Amendment c: (21-Apr-2023) 

Overall Rationale for the Amendment: 

The overall rationale for the current amendment was to incorporate regulatory feedback on the 

protocol: update an inclusion criterion; clarify insulin glargine dose adjustment; and to add 

clarifying text for fundus photograph visit windows. 

These and any other changes are listed in this table. 

Section # and Name Description of Change Brief Rationale 

5.1. Inclusion Criteria In inclusion criterion #5, the risk table definition for 

peripheral arterial disease was edited to require ankle-

brachial index (ABI) confirmation of peripheral arterial 

disease if based on current or intermittent claudication. 

The fourth bullet was combined with the first bullet to 

read “current or intermittent claudication and an ankle-

brachial index ≤0.90” 

Based on regulatory 

feedback 

6.1.3. Participants 

randomized to insulin 

glargine 

Added note below insulin dose schedule table, “Note: 

The risk for hypoglycemia increases as eGFR declines 

and modifications of insulin dose may be appropriate to 

reduce the risk of hypoglycemia for participants with 

CKD. In these participants, insulin glargine dose may be 

adjusted by smaller increments than shown in the table 

above to reach the target FBG of <100 mg/dL (<5.6 

mmol/L) while avoiding hypoglycemia.” 

Based on regulatory 

feedback 

6.1.4. Changes in 

insulin glargine dose 

schedule in response 

to hypoglycemia 

Added text to note at bottom of section about insulin 

glargine dose. It now reads: 

“Note: For participants with CKD, the threshold for 

decrease in insulin glargine dose may be more 

conservative than outlined above at the discretion of the 

investigator. For participants who are on any oral 

treatment combination containing sulfonylurea, the 

Based on regulatory 

feedback 
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sulfonylurea dosage may be reduced or discontinued at 

the discretion of the investigator, and should be 

particularly considered in participants with CKD who are 

at increased risk of hypoglycemia (Section 6.6.2 

).” 

6.6.2. Concomitant 

Background 

Antihyperglycemic 

Medication 

Added “Metformin may be discontinued or the dose 

reduced in participants with CKD based on eGFR or 

other measurements of renal function at the discretion of 

the investigator.“  

 

Removed the duplicate term “blood” from the third 

paragraph, “In the event of a hypoglycemic episode(s), 

defined as clinical symptoms of hypoglycemia and/or 

blood BG-confirmed hypoglycemia…”.  

Clarification 

8.2.9. Diabetic 

Retinopathy Screening 

and Evaluation 

Added in second paragraph, “Note for Visit 17 (Week 

24) and Visit 20 (Week 52), fundus photographs may be 

collected within 4 weeks before or after the visit date; for 

FTV and ED visits, fundus photographs may be collected 

on or within 4 weeks prior to the visit.” 

Clarification 
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Overall Rationale for the Amendment: 

This amendment addresses regulatory agency requests and feedback received after the approval 

of amendment (a). Other changes were made based on new data, to correct errors, and to 

streamline objectives and endpoints. Minor clarifications, formatting, and editorial changes have 

also been made. 

Section # and Name Description of Change Brief Rationale 

1.1 Synopsis and 3 Objectives, 

Endpoints, and Estimands 

Key Secondary (controlled for type 1 error) 

Objectives updated to refer to 

“glycemic control” rather than 

“change from baseline in HbA1c” and 

“weight management” rather than 

“weight loss” 

Clarification 

Moved “Proportion of participants 

with HbA1c target values of <7.0% 

(53 mmol/mol) at Week 52” endpoint 

from Key Secondary to Additional 

Secondary Endpoints 

Not considered a key endpoint for 

testing key secondary objective of 

glycemic control 

Moved “Percent change from baseline 

in body weight at Week 52” endpoint 

from Additional Secondary Endpoint 

to Key Secondary Endpoint 

For consistency with key body 

weight endpoints for weight 

management studies 

Additional Secondary 

Reorganized additional measures of 

glycemic control and weight 

management objectives and endpoints. 

Changes needed due to revisions 

which moved endpoints between 

Key Secondary Objectives and 

Additional Secondary Objectives 

summarized above 

In PK objective, replaced “baseline 

CKD” with “baseline eGFR 

<60 mL/min/1.73 m2” 

To align with revised renal criteria 

for PK sample collection in 

Section 8.4 

Added general safety objective and 

endpoints as an Additional Secondary 

Objective 

To align with study rationale and 

regulatory feedback received after 

implementation of the EU Clinical 

Trial Regulation  

Footnote “a” has been added with a 

definition of baseline CKD 

Clarification 

Estimands information has been 

updated 

To align with changes to estimand 

definitions and analysis plans 

based on regulatory feedback 

Overall Design, Brief Summary, 

Number of Participants, and Duration 

have been updated 

To align with updates made 

throughout the protocol 
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1.2 Schema Updated schema to remove “Study 

Period 1, Study Period II, and Study 

Period III” headings 

Clarification 

1.3 Schedule of Activities (SoA) Fasting visits 

Updated last sentence, “All 

procedures, especially laboratory 

procedures and ECGs, should be 

completed prior to the participant 

taking study intervention on the days 

of office visits on the day of 

randomization” 

Clarification 

1.3.1. Screening Visit 1, Lead-In 

Visit 2, and Treatment Visits 3 to 

15 

In “Assess medication intensity, 

including dyslipidemia and 

hypertension” row, removed “X” from 

Visit 3 

Correction, change in medication 

intensity cannot be assessed at 

baseline 

1.3.1. Screening Visit 1, Lead-In 

Visit 2, and Treatment Visits 3 to 

15 and 1.3.2.Treatment Visits 16 

to 25-n, Final Treatment Visit, 

Early Discontinuation, and Safety 

Follow-up Visit 801 

In “12-lead ECG (Central)” row, 

removed “at least 30 min” from 

Comments 

To align with updates made to 

Section 8.2.3 

Updated “Dilated fundoscopic 

examination” row to “Fundus 

photography and further 

ophthalmological assessment (if 

applicable)” and updated comments 

Revised diabetic retinopathy 

monitoring approach based on 

regulatory feedback 

Added “Insulin Dose Titration 

Participation Diary (Paper)” section 

To specify dispensing, review, and 

return of paper diary for 

participant to record changes in 

insulin dose per the titration 

algorithm 

In “LY3502970 PK samples 

(predose)” row, updated Comments 

To align with revised renal criteria 

for PK sample collection in 

Section 8.4 

Removed “Review insulin dose and 

adjustment per insulin titration 

schedule” row 

Moved. This is now part of the 

participant paper diary review 

Moved “Assess compliance with 

insulin dose adjustment per insulin 

titration schedule” row from 

“Randomization and Dosing” section 

to new “Insulin Titration Participation 

Diary (Paper) section 

Incorporated as part of the new 

SoA section, “Insulin Dose 

Titration Participant Diary 

(Paper)” 

1.3.2.Treatment Visits 16 to 25-n, 

Final Treatment Visit, Early 

Discontinuation, and Safety 

Follow-up Visit 801 

In “Vital signs” row, added “in 

triplicate” to comments 

Correction 

In “Fundus photography and further 

ophthalmological assessment (if 

applicable)” row, added an “X” at 

Visit 17 and added footnotes 

Based on regulatory feedback, 

added earlier assessment for 

diabetic retinopathy for 

participants with diabetic 

retinopathy or macular edema at 

baseline 
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In “Diabetes education” and 

“Dispense BG meter and supplies as 

needed” rows, removed “X” from 

Visit 24 

Clarification. Section 5.3.1 

specifies that “All trainings should 

be repeated as needed to ensure 

participant compliance” 

In “Urine pregnancy (local)” row, 

deleted reference to “Perform locally 

and prior to administering study 

intervention” in comment section 

Clarification since this does not 

apply to this table covering 

treatment visits from Visit 16 

through V801 

2.2 Background Removed information about 

proportion of participants in 

SURPASS Phase 3 studies with BMI 

>27 kg/m2 

The statement is not applicable 

because the BMI criterion was 

lowered to 25 kg/m2. 

2.3.1 Risk Assessment Updated “Fundoscopy” to 

“Retinopathy Assessment” 

To align with change in 

monitoring approach for diabetic 

retinopathy 

2.3.2 Benefit Assessment Added “Diabetes education” as a 

potential benefit to participants 

Clarification 

3. Objectives, Endpoints, and 

Estimands 

Tertiary 

Removed the biomarkers objective Removed as an objective and 

endpoint since some of the 

measures only applicable to the 

LY3502970 group and will be 

descriptive results only 

4.1 Overall Design Removed information about treatment 

period duration 

This information is included in 

Section 4.2 

4.2 Scientific Rationale for Study 

Design 

Updated study duration information Clarification 

5.1 Inclusion Criteria IC#1: Added, “whichever is older” Clarification for cases where the 

legal age of consent in a 

jurisdiction may be less than 18 

years 

IC#4: Added “and between Visit 1 and 

Visit 3” 

Clarification that changes should 

not be made to metformin and 

other background OAM dose 

during screening prior to 

randomization 

IC#5: Added text, “Note: Supporting 

medical documentation is required to 

confirm history of risks below” 

Clarification 

IC#8: Updated BMI from “≥27.0 

kg/m2” to “≥25.0 kg/m2” 

Revised in response to regulatory 

feedback to make eligibility 

criteria less restrictive 

5.2 Exclusion Criteria EC#12: Added “within the last 6 

months prior to Visit 1” 

Revised in response to regulatory 

feedback to make eligibility 

criteria less restrictive 

EC#13: Added ”prior to Visit 1” Clarification 
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EC#14: This criterion has been revised In response to regulatory feedback 

EC#19: Modified first bullet point 

from “ALT or AST level ≥3.0x the 

ULN” to “ALT or AST level >5.0x 

the ULN” and Note from “ALT level 

˂3.0x the ULN” to ALT level ≤5.0x 

the ULN” for the reference range 

Revised in response to regulatory 

feedback to make eligibility 

criteria less restrictive 

EC#25: Updated Note clarifying 

acceptable exceptions 

Clarification 

EC#31: This criterion has been 

removed. 

Removed to make eligibility 

criteria less restrictive 

EC#36: Added text, “Note: 

Participants using these medications 

may be eligible for the study if the 

excluded drug can be washed out and 

replaced with an alternative 

medication for at least 2 weeks prior 

to Visit 3” 

Clarification 

EC# 37: Updated “intervention” to 

“investigational product” 

Clarification 

EC# 40: Added “or confound data 

interpretation” 

Clarification 

EC# 41: This criterion has been 

removed 

Removed in response to regulatory 

feedback to make eligibility 

criteria less restrictive 

EC# 44: This criterion has been 

removed 

Removed in response to regulatory 

feedback to make eligibility 

criteria less restrictive 

5.3.2 Meals and Dietary 

Restrictions 

Removed grapefruit and grapefruit-

containing products from the list of 

restrictions 

Limited restriction to grapefruit 

juice, as consumption of grapefruit 

or grapefruit-containing products 

does not represent a significant 

DDI risk 

6.1 Study Intervention(s) 

Administered 

Updated content and created 

subsections 

For clarity and to provide 

additional dosing instructions 

especially for participants 

randomized to insulin glargine 

6.3. Measures to Minimize Bias: 

Randomization and Blinding 

Added a phrase stating the use of a 

computer-generated random 

sequence.as the method of allocating 

participants to study intervention 

To clarify the randomization 

process 

6.4 Blinding Added text, “Unblinding details are 

specified in the blinding and 

unblinding plan” 

To align with Section 9.4 

6.5 Study Intervention 

Compliance 

Added unused insulin glargine pens to 

list of study intervention that must be 

returned 

Clarification 
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6.6.1.1 Management of 

Gastrointestinal Symptoms and 

Dose Interruptions During Dose 

Escalation (Weeks 0 to Week 24) 

The section title has been updated, 

“Management of Gastrointestinal 

Symptoms and Dose Interruptions 

During Dose Escalation (Weeks 0 to 

Week 24)” 

Guidance for study drug 

interruptions that occur during the 

dose escalation period unrelated to 

GI symptoms added to section 

Added “and in the CRF” To clarify documentation 

requirements for data related to 

temporary interruption of study 

treatment 

Updated and added information about 

dose interruptions for reasons 

unrelated to GI tolerability and 

restarting study drug 

To expand the window for study 

drug interruption and provide more 

flexibility for when participant 

restarts at the same dose rather 

than repeating dose escalation 

6.6.1.2 LY3502970 Interruptions 

and Dose Modifications After 

Week 24 

Updated study drug interruption table To expand the window for study 

drug interruption for when 

participant restarts at the same 

dose rather than repeating dose 

escalation 

6.6.2 Concomitant Background 

Antihyperglycemic Medication 

Updated instructions for dose 

adjustment of concomitant 

medications in the event of a 

hypoglycemic episode for participants 

in each treatment group 

To provide more specific guidance 

dependent on whether participant 

is assigned to the LY3502970 or 

insulin glargine group on how 

concomitant background 

antihyperglycemic medication 

should be adjusted in the event of 

hypoglycemia 

6.9 Prior and Concomitant 

Therapy 
Removed guidance that administration 

of oral medicinal products that have 

rapid GI absorption be separated by 2 

to 4 hours from the dose of 

LY3502970 due to effect to delay 

gastric emptying 

This guidance was included in 

Phase 2 studies of LY3502970 but 

is not considered necessary for the 

Phase 3 program since delayed 

gastric emptying is a class effect 

shared across GLP-1 RAs and has 

not generally been included in 

prior studies in the class 

6.9.1 Prohibited or Restricted Use 

Medications 

The section title has been updated 

“6.9.1. Prohibited or Restricted Use 

Medications” 

Clarification since the content of 

the section also includes 

information pertaining to 

restrictions on concomitant 

medication use during the study 

Added precaution against use of 

moderate CYP3A inducers or 

inhibitors and guidance to consider 

alternative medications whenever 

possible 

Strong CYP3A4 

inhibitors/inducers were already 

prohibited in the protocol. New 

DDI data suggested LY3502970 is 

a moderately sensitive CYP3A4 

substrate: moderate inhibitors or 

inducers of CYP3A4 could 

increase or decrease LY3502970 

exposure, respectively, but the 
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clinical relevance of such an effect 

remains unclear. 

6.9.2 Prohibited Surgical 

Treatments of Procedures for 

Weight Management 

Updated section and removed list of 

examples 

Clarification and streamlining of 

section 

7.1 Discontinuation of Study 

Intervention 

Added text, “Participants who stop the 

study intervention permanently should 

receive another glucose-lowering 

intervention. The new glucose-

lowering intervention will be recorded 

on the concomitant medications CRF.” 

Clarification to ensure that 

initiation of new glucose-lowering 

medication be considered in cases 

of permanent study drug 

discontinuation to mitigate against 

worsening glycemic control 

Updated text, “A participant should 

must be permanently discontinued 

from study intervention if” 

To clarify the intent of the criteria 

for permanent study drug 

discontinuation listed in the bullet 

points of this section 

Updated first bullet point “• the 

participant is diagnosed with acute or 

chronic pancreatitis, confirmed by 

adjudication. See Section 8.3.3.7” 

Clarification that study drug 

should be permanently 

discontinued only in cases where 

an investigator-reported case of 

pancreatitis is confirmed through 

adjudication (aligned with Section 

8.3.3.7) 

Updated second bullet point “• the 

participant is diagnosed with MTC or 

MEN2 after randomization” 

To align with exclusion criteria 

#23 

Added bullet point, “• the participant 

initiates any other GLP-1 receptor 

agonist, GIP/GLP-1 receptor agonist, 

or DPP 4 inhibitor, if the participant 

will not or cannot discontinue them” 

Clarification 

7.1.1. Liver Chemistry Stopping 

Criteria 

Updated criteria for interrupting study 

intervention based on elevated liver 

tests in participants with abnormal 

baseline liver tests as follows: 

ALT or AST >3x >4x baseline 

ALT or AST >2x >3x baseline for 

more than 2 weeks 

To account for change in exclusion 

criterion #19 to increase eligibility 

threshold for ALT or AST level 

from ≥3.0x to >5.0x the ULN for 

the reference range 

7.2 Participant 

Discontinuation/Withdrawal from 

the Study 

Added text, “To minimize the amount 

of missing data and to enable 

assessment of study objectives as 

planned in the study protocol, every 

attempt will be made to keep 

participants in the study regardless of 

study intervention use” 

Clarification to align with 

regulatory expectations for 

retention of participants in clinical 

trials 
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Removed last bullet point from list of 

reasons why participants may 

withdraw from the study,  

“• if the participant, for any reason, 

requires treatment with a therapeutic 

agent that is prohibited by the protocol 

and has been demonstrated to be 

effective for treatment of the study 

indication. In this case, 

discontinuation from the study occurs 

prior to introduction of the new agent” 

To align with regulatory 

expectations for retention of 

participants in clinical trials 

8.2.3 Electrocardiograms Removed “at least 30 minutes” 

requirement for ECG collection before 

laboratory testing 

Clarification: ECG should be 

collected prior to collection of 

samples for laboratory testing, but 

a 30-minute window is not 

required 

8.2.9 Diabetic Retinopathy 

Screening and Evaluation 

This section has been added to 

describe details of retinal photography 

and other eye assessments. 

Added in response to revised 

diabetic retinopathy monitoring 

approach to align with regulatory 

feedback. 

8.3.3.3 Hypoglycemia Updated text, “All hypoglycemic 

episodes will be recorded on a specific 

CRF in the study diary and should not 

be recorded as AEs unless the event 

meets serious criteria. 

Correction: hypoglycemic 

episodes are collected on the 

participants electronic diary rather 

than a specific CRF. 

Updated text, “Participants 

randomized to LY352970 treatment 

who develop persistent or recurrent 

unexplained hypoglycemia…” 

Clarification that existing text was 

to apply primarily to participants 

assigned to LY3502970, with 

different guidance applicable to 

insulin glargine group. 

Updated text, “Study intervention 

discontinuation for recurrent 

hypoglycemia in the LY3502970 

treatment arm should be 

considered…” 

Clarification that existing text was 

to apply primarily to participants 

assigned to LY3502970, with 

different guidance applicable to 

insulin glargine group. 

Added text, “Participants randomized 

to insulin glargine who develop 

persistent or recurrent unexplained 

hypoglycemia during the treatment 

period will adjust the insulin glargine 

dose according to the insulin dose 

schedule (Section 6.1.3.)” 

Added to clarify guidance for 

managing hypoglycemia for 

participants in the insulin glargine 

group. 

8.3.3.9 Diabetic Retinopathy This section title has been updated, 

“Diabetic Retinopathy Complications” 

Revised to better reflect AESI 

topic 

This section has been updated to 

describe how diabetic retinopathy will 

be assessed as an AESI.  

Clarification: details of the retinal 

photography and other eye 

assessments are now included in 

Section 8.2.9 
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8.3.3.16 Hypotension, Orthostatic 

Hypotension, and Syncope 

This section has been added as a new 

AESI topic 

Added based on regulatory 

feedback. 

8.4 Pharmacokinetics Removed ESRD and added “baseline” 

to eGFR 

Clarified scope of PK collection 

from participants would include 

those with baseline eGFR <60 

ml/min/1.73 m2. Participants with 

ESRD at baseline will not be 

enrolled in the study 

9.1 Statistical Hypotheses The hypotheses have been updated to 

align with changes made to the 

objectives 

To align with objectives  

9.2 Analyses Sets The analysis set has been updated to 

reflect treatment regimen estimand 

and efficacy estimand 

Based on regulatory feedback 

9.3.1 General Considerations Analysis of covariance model has 

been updated 

To make protocol concise and 

details moved to SAP 

9.3.2.1 Participant Disposition Fisher’s test has been removed To make protocol concise and 

details moved to SAP 

9.3.3. Primary Endpoint and 

Estimated Analyses 

The primary estimand has been 

updated  

Based on regulatory feedback 

9.3.4 Secondary Endpoint and 

Estimands Analyses 

Description of secondary endpoints 

and estimands analyses was revised. 

To make protocol concise and 

details moved to SAP and based 

on regulatory feedback. 

9.3.6 

Pharmacokinetic/Pharmacodynam

ic Analyses 

Baseline eGFR definition has been 

added 

To align with objectives 

9.3.7 Other Safety Analyses The other safety analysis has been 

updated to reflect the estimand for the 

safety outcomes. 

Clarification 

9.3.8 Other Analyses The subgroup analysis has been 

updated  

To make protocol concise and 

details moved to SAP 

9.4 Interim Analyses Removed “sponsor” from statistical 

analysis group 

Clarification 

Added information about the blinding 

plan. 

To make protocol concise and 

details moved to SAP 

9.4.1 Primary and Final Database 

Lock 

A line about alpha spending was 

removed 

To make protocol concise and 

details moved to SAP 

9.5 Sample Size Determination Log-rank test has been removed To be consistent with the analysis 

method of MACE 

10.1.4. Data Protection Added statements to clarify methods 

for protection of personal data and 

handling of data security breach  

To address an EU CTR (536/2014) 

requirement 

10.3.6. Regulatory Reporting 

Requirements 

Added a statement about reporting 

suspected unexpected serious adverse 

reactions (SUSAR)  

To address an EU CTR (536/2014) 

requirement 
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Section # and Name Description of Change Brief Rationale 

10.9.1.3 CYP3A inhibitors or 

inducers, sensitive P-gp/BCRP 

substrates, and OATP inhibitors 

Updated text from “To be eligible for 

screening into this study, those drugs 

need to be washed out for at least 2 

weeks and the participant should be on 

a stable dose of alternative 

medications for at least 2 weeks prior 

to screening.” to “Participants using 

these medications may be eligible for 

the study if the excluded drug can be 

washed out and replaced with an 

alternative medication for at least 2 

weeks prior to Visit 3.”  

Provide investigator flexibility for 

switching from an excluded 

medication to acceptable 

alternative between Visit 1 and 

Visit 3. 

Deleted fluconazole from list of 

acceptable replacements for 

ketaconazole, itraconazole, 

voriconazole, or posaconazole 

Fluconazole is no longer 

considered an appropriate 

alternative as it is a moderate CYP 

inhibitor and alternatives that are 

not CYP inhibitors are available 

Deleted apixaban from list of 

prohibited medications categorized as 

sensitive BCRP substrates with 

narrow therapeutic index 

Apixaban does not have any label 

restrictions specific to P-gp or 

BCRP inhibitors unless combined 

with strong CYP3A4 inhibition. 

10.9.2.1 Moderate CYP3A 

inhibitors and inducers 

This section has been added To provide examples of moderate 

CYP3A inhibitors and inducers as 

reference for investigators. 

10.9.2.2 Drugs affected by gastric 

pH 

This section has been added with 

information previously in 

Section 10.9.2 

To separate this list of drugs from 

those which are moderate CYP3A 

inhibitors and inducers 

10.14. Appendix 14: Protocol 

Amendment History 

Added amendment (a) summary of 

changes table 

To update the amendment history 

11. References Added or updated references To reflect updates made in this 

amendment 

Throughout Minor editorial changes have been 

made throughout 

These are minor, therefore they 

have not been individually 

summarized 
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Amendment a: (06-Jan-2023) 

Overall Rationale for the Amendment 

The protocol was amended to correct errors in the Schedule of Activities identified after the 

initial approval. Other changes to the protocol as part of this amendment are specified below. 

Section # and Name Description of Change Brief Rationale 

Section 1.1 Synopsis and 

Section 3 Objectives 

Additional Secondary Objectives List 

“To compare LY3502970 QD with 

insulin glargine for additional measures 

of glycemic control at Week 52 and 

Week 76” row: 

 

Endpoints updated. 

• Proportion of participants with an 

HbA1c target value of ≤6.5% (48 

mmol/mol) at Week 52 and Week 76 

• Proportion of participants with an 

HbA1c target value of <5.7% (<39 

mmol/mol) at Week 52 and Week 76 

• Change from baseline in fasting 

serum glucose at Week 52 and Week 

76 

• Change from baseline in daily 

average 7-point SMBG profiles at 

Week 52 

Clarification to specify the endpoint 

measure from 7-point SMBG 

“To compare the effect of LY3502970 

QD with insulin glargine on additional 

measures of weight loss at Week 52 

and Week 76” row 

 

Endpoints updated 

• Percent change from baseline in 

body weight at Week 52 and Week 76 

• Change from baseline in BMI at 

Week 52 and Week 76 

• Change from baseline in waist 

circumference at Week 52 and Week 

76 

• Proportion of participants who 

achieved weight loss of ≥5%, ≥10%, 

and ≥15% at Week 52 and Week 76 

Added percent change from baseline 

in body weight as another clinically 

relevant endpoint for weight loss 

Section 1.1 Synopsis Intervention Groups and Duration table 

Dosage Levels row: 

Updated insulin glargine text from 

“prefilled pen containing 300 units (3 

mL), individualized dosing to achieve a 

Correction to make FBG target 

consistent with FBG thresholds in 

insulin dose schedule table in Section 

6.1 
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Section # and Name Description of Change Brief Rationale 

FBG target of ≤100 mg/dl (≤5.6 

mmol/L)” to “prefilled pen containing 

300 units (3 mL), individualized dosing 

to achieve a FBG target of ˂100 mg/dl 

(˂5.6 mmol/L)” 

Section 1.2 Schema Updated footnote b to correct target 

FBG from “≤100 mg/dl (≤5.6 

mmol/L)” to “˂100 mg/dl (˂5.6 

mmol/L)” 

Correction to make FBG target 

consistent with FBG thresholds in 

insulin dose schedule table in Section 

6.1. 

Section 1.3.1 Screening Visit 

1, Lead-In Visit 2, and 

Treatment Visits 3 to 15 

“Register visit with IWRS,” “Review 

insulin dose and adjustment per insulin 

titration schedule,” “Assess compliance 

with insulin dose adjustment per 

insulin titration schedule,” and “Assess 

study intervention compliance” have 

been added to Visit 14, Week 14. 

Correction 

Section 1.3.2 

Treatment Visits 16 to 25-n, 

Final Treatment Visit, Early 

Discontinuation, and Safety 

Follow-up Visit 801  

“Remind participants about 7-point 

SMBG” row: updated comment text, 

“See Section 8.1.3. Remind 

participants at Week 50 in addition to 

Week 40.” 

Clarification 

Patient-Reported Outcomes have been 

added to Visit 22, Week 76. 

Correction 

“Dispense study intervention via 

IWRS” and “Dispense study 

intervention to participant” have been 

removed from FTV 

Correction 

Section 6.1 Study 

Interventions Administered 

Updated study intervention table and 

participants randomly assigned to 

insulin glargine section to correct target 

FBG from “≤100 mg/dl (≤5.6 

mmol/L)” to “˂100mg/dl (˂5.6 

mmol/L)” 

Correction to make FBG target 

consistent with FBG thresholds in 

insulin dose schedule table in Section 

6.1 

Section 6.9.3 Rescue Therapy 

for Severe, Persistent 

Hyperglycemia 

Updated text, “In the absence of any 

acute condition that raises BG either  

any of the following occurs:” 

Clarification 

Section 7.1 Discontinuation of 

Study Intervention 

Removed text, “the participant 

becomes pregnant during the study” 

Added pregnancy to study 

discontinuation criteria (Section 7.2) 

Section 7.2 Participant 

Discontinuation/Withdrawal 

from the Study 

Added text, “if the participant becomes 

pregnant during the study” 

Revised study discontinuation criteria 

to include pregnancy  
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Section # and Name Description of Change Brief Rationale 

Section 8.2.5 Pregnancy 

Testing 

Updated text, “Participants who 

become pregnant during the study 

should be permanently discontinued 

from the study intervention (Section 

7.12). Participants who become 

pregnant will complete procedures for 

an ED visit and post-treatment follow-

up, as shown in the SoA.” 

Clarification to emphasize that 

participants who become pregnant 

during the trial should have an ED 

and post-treatment follow-up visit 

Section 8.3.2. Pregnancy Updated text, “Any female participant 

who becomes pregnant while 

participating in the study will 

discontinue study intervention be 

withdrawn from the study. If the 

participant is discontinued from the 

study, follow the standard 

discontinuation process and continue 

directly to the follow-up phase.” 

Revised to make consistent with 

addition of pregnancy to the study 

discontinuation criteria (Section 7.2) 

Section 8.3.3.9 Diabetic 

Retinopathy Complications 

Updated text, “Follow-up dilated 

(unless contraindicated) fundoscopic 

examination will be performed by an 

ophthalmologist or optometrist in all 

participants at Visit 20 (Week 52), 

Visit 24 (Week 104) or within 1430 

days prior to those visits.” 

Increased allowed window for 

follow-up fundoscopic examination 

to provide more scheduling flexibility 

for sites and participants 

Section 8.7 Biomarkers added an “or” to the second to last 

bullet point under sample use list  

“Samples may be used for… 

• mechanism of action of 

LY3502970, “or”… 

For clarification 

Section 10.11.1 Germany Updates were made to the bullet points 

under Participant 

Discontinuation/Withdrawal from 

Study to match updates in Section 7.2. 

To align with updates made in 

Section 7.2 

Section 11 References Editorial changes and corrections made 

to reference list. 

Corrections 

Removed references that are not cited 

within the protocol 

Corrections 

Throughout Minor editorial changes have been 

made throughout 

Addressed typographical errors or 

missing abbreviations  
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Version history  

The original Statistical Analysis Plan (SAP) for Study J2A-MC-GZGS (GZGS) was approved on 

21-Mar-2023 and was written based on Protocol GZGS amendment (b), dated 15-Mar-2023. 

The first amendment of GZGS SAP was updated based on regulatory feedback on the original 

SAP and protocol. The major updates in this amendment are listed below. In addition, 

Section 4.1 (added Subsections 4.1.1, 4.1.2, 4.1.2.1, 4.1.2.2, 4.1.2.2.1, 4.1.2.2.2, 4.1.2.3, 

4.1.2.3.1, 4.1.2.3.2) was re-organized to be consistent with other studies in orforglipron program. 

No content has been changed in these subsections, other than minor editorial changes.  

The major changes of version 4 and version 5 are presented in the table below. This SAP is 

based on protocol amendment (e). 

SAP Version History Summary 

SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

1.0 21 Mar 2023  Not applicable Original version 

2.0 29 Sep 2023 1.2 Visit frequency table 

was added 

Clarification 

 1.2 Study design schema 

was updated 

To be aligned with 

study design schema 

based on Protocol 

GZGS amendment 

(c) 

2 Statistical hypotheses 

added the word 

“mean” 

Clarification 

4.1 A paragraph on pre-

screening visit 

(v601) was added 

Clarification 

4.1.2.2.1 The stratification 

factors for the 

ANCOVA model 

were clarified 

Clarification to 

ensure model 

convergence 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.1.2.3.1 The stratification 

factors for MMRM 

model were clarified 

Clarification to 

ensure model 

convergence 

4.1.3 The handling of 

missing data (method 

of imputation) was 

updated 

To be consistent with 

other studies in the 

program 

4.3.2 An analysis for each 

category of MACE-4 

was added 

Based on regulatory 

feedback 

4.3.2 The censoring date 

definition was 

modified to add the 

date for lost-to-

follow-up 

participants 

Clarification 

4.3.3 A new section with 

sensitivity analysis 

on primary endpoint 

was generated 

Based on regulatory 

feedback 

4.4.2 A new section with 

sensitivity analysis 

on key secondary 

endpoints was 

generated 

Based on regulatory 

feedback 

4.7.2.7 Listings of different 

Adverse events of 

special interests were 

removed 

To be consistent with 

other studies in the 

program 

4.7.2.12 Combination of GI 

events was updated 

To be consistent with 

other studies in the 

program 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.7.2.14 A listing on suicide 

was added 

To be consistent with 

internal safety 

guidance 

4.7.2.15 The terms “liability 

and “drug 

dependence” were 

taken out 

Based on new 

updated internal 

analysis guidance 

from the Drug Abuse 

Liability and 

Dependence Safety 

Advisory Committee  

4.7.6.1 New summary tables 

for hypoglycemia 

were added  

To capture the risk of 

hypoglycemia with 

or without 

sulfonylurea (SU) as 

SU is known to 

increase the 

hypoglycemia risk 

6.2 Appendix 2, on 

concomitant 

medications, was 

updated (added 

initiation of 

additional anti-

hyperglycemic 

medications during 

the treatment period 

and removed the 

changes to baseline 

for 

antihyperglycemic 

medication during 

treatment period) 

 

More precisely 

capture the analysis 

need for concomitant 

per study design 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

6.3 Appendix 3, 

Historical Illness and 

Preexisting 

Conditions was 

added 

Was missed in the 

previous version of 

the SAP 

6.5 Appendix 5 on Japan 

Analysis was added 

For publication 

purposes 

7 Reference section 

was updated 

To add extra 

references 

3.0 06 Nov 2024 1.1 and 4.6 Treatment 

comparison in 

HOMA was added as 

a tertiary objective  

To be consistent with 

other studies in the 

program 

 1.1 Added clarification 

to the definition of 

estimands population 

Clarification 

2.1 Clarified the usage of 

treatment regimen 

and efficacy 

estimand 

Clarification 

3 Removed full 

participants analysis 

set 

To be consistent with 

other studies in the 

program 

4.1 Added clarification 

to time-to-event 

analyses for different 

topics 

Clarification 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.2 Clarified the primary 

analyses for key 

secondary endpoints 

will exclude 

participants from 

clinical sites closed 

due to GCP non-

compliance issues 

Clarification 

4.1.2.3.1 Added details of the 

MMRM model for 

efficacy analyses 

Clarification 

4.1.3 Further clarified the 

definition of 

Scenario 5. 

Removed the direct 

imputation method 

Updated the 

imputation method 

for Scenario 5B  

Added footnote in 

Table GZGS.4.4 for 

protocol deviation, 

inadvertent 

enrolment 

 

The direct imputation 

method is not fully 

aligned with the 

primary imputation 

strategy. 

Used a different 

method to handle 

Scenario 5B, based 

on simulation results 

from Liu and Qu. 

(2024) 

Clarified the 

distinction of 

imputing 

discontinuation due 

to protocol deviation, 

inadvertent 

enrolment 

4.4.1 Added note that for 

missing or canceled 

HbA1c measurement 

at endpoint visit, 

retests may be used  

Minimize the missing 

HbA1c in the 

primary endpoint 

analysis 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.4.2 Added details of 

sensitivity analyses 

for key secondary 

efficacy endpoints 

Clarification 

4.4.3 Added analysis on 

key secondary 

efficacy endpoints 

without excluding 

participants from 

sites closed due to 

GCP non-compliance 

issues 

Added sensitivity 

analyses for key 

secondary endpoints 

4.5 Added definition of 

valid SMBG profile 

Clarification 

4.7 Clarified details of 

the analysis methods 

for safety 

Clarification 

4.7.6.6.2 Updated potential 

cholestatic liver 

injury laboratory 

parameter criteria 

To be consistent with 

internal safety 

guidance 

4.7.9.1 Updated abnormal 

vital signs category 

definitions 

To be consistent with 

internal safety 

guidance 

4.9.1 Changed subgroup 

analyses for MACE-

3 and 4 to be 

conducted based on 

GZGS data only 

Added details of 

subgroup analyses 

Simplify subgroup 

analyses for better 

interpretation and to 

be consistent with 

other studies in the 

same program 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

Added Bayesian 

shrinkage method for 

subgroups 

6.2 Updated definition of 

baseline for 

concomitant 

medications 

Clarification 

7 Reference section 

was updated 

To add extra 

references 

4.0 18 Aug 2025 1.1 Added footnote c to 

clarify that non-fatal 

myocardial infarction 

and stroke are 

considered as MACE 

components. Fatal 

MI and stroke are 

counted as CV death. 

Clarified the hazard 

ratio is used in the 

definition of primary 

estimand for 

MACE-4 

Clarified analysis set 

and population for 

the estimand of 

MACE-4 and 

MACE-3 

Added additional 

secondary endpoints 

for systolic blood 

pressure 

Clarification 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

2.1 Simplified the 

description for 

graphical approach 

and add reference to 

the new interim 

analysis section  

Clarified alpha can 

be recycled after 

achieving H5 

Clarification and 

simplification of 

descriptive language. 

 

 

Correction  

3 Clarified that the 

participants from 

clinical sites closed 

due to GCP 

non-compliance 

issues will be 

excluded from the 

primary analysis of 

the primary endpoint 

Clarification 

4.1.2 Clarified that risk 

difference will be 

used as the primary 

approach for 

treatment comparison 

for binary endpoints 

Clarification 

4.1.2.1 Updated the p-value 

for time-to-event 

analysis to log-rank 

test p-value. 

Updated the 

definition of censor 

date for time-to-

event analyses 

Consistency with 

other studies in the 

program. 

4.1.2.2.2 Updated logistic 

regression section to 

include interaction 

terms in the model 

Consistency with 

other analyses 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.1.3 Updated and added 

more details to the 

primary multiple 

imputation method 

Clarification 

4.5.1 Specified eGFR 

slope analysis will be 

conducted for 

randomized 

participants who 

completed Week 104 

visit 

Update the 

population and 

analysis set for eGFR 

and UACR to be 

randomized 

participants and 

efficacy estimand 

data points set  

Avoid significantly 

different sample size 

at each time point 

Change analysis 

population to better 

align with treatment 

effect comparison 

4.7.6 Added table to 

summarize dose de-

escalation due to AE 

Clarification 

4.7.8.1 Replaced negative 

binomial model with 

empirical method for 

analysis of 

hypoglycemia 

The approach aligns 

with the limited 

number of events 

4.7.8.4.2 Added shift tables for 

hepatic parameters 

Clarification 

4.7.8.12 Removed redundant 

TE NVDC by max 

severity table 

Clarification 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.7.8.16 

4.7.8.17 

4.7.8.18 

Added safety topics 

related to weight 

management 

indication 

Clarification 

4.9.1 Further clarified 

subgroup analysis 

section 

Clarification 

4.10.1 Added section for 

additional interim 

analysis 

Clarification 

6.2 Updated the baseline 

definition of 

concomitant 

medication 

Updated time period 

of analysis for 

initiation of 

additional 

antihyperglycemic 

medication to 

“during treatment 

period” 

Clarification 

6.5 Updated details of 

analyses for Japan  

Clarification 

6.6 Added Appendix 6 Add statistical details 

for empirical 

estimation method 

Throughout 

SAP 

Minor changes and 

reorganization 

For clarification, no 

change to analysis 

methodologies, so 

not detailed 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

Throughout 

SAP 

Changed LS means 

to model-based 

estimated means 

Update language to 

better align with 

unconditional 

average treatment 

effect estimate 

5.0 See Date on 

Page 1 

1.1  

4.5.1 

6.1.1 

Updated definition of 

CKD subpopulation 

for analysis purpose 

Change analysis 

population to better 

represent the 

population of interest  

2.1 Added clarification 

for multiplicity 

adjustment 

Clarified the 

hypotheses in the 

graphical approach 

are null hypotheses 

Clarification 

 

 

Correction 

1.1 

4.1.2 

Updated the analysis 

dataset and estimand 

for MACE-3 

To be consistent with 

CV outcome study 

strategy 

4.3.2 Added details of non-

inferiority test p-

value 

Clarification 

4.5.1 Added additional 

analysis for UACR 

and eGFR 

Updated the 

estimand for renal 

endpoints 

To pre-specify 

additional analyses  

 

To be consistent with 

efficacy endpoint 

definition  

4.7.8.9 Added additional 

analysis for 

hypotension 

To be consistent with 

internal safety 

guidance 
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SAP 

Version 
Approval 

Date 

Change 

Section 
Change Rationale 

4.7.8.13.1 Added subgroup 

analysis for treatment 

emergent renal 

events 

To be consistent with 

internal safety 

guidance 

4.7.8.16 

4.7.8.17 

4.7.8.18 

Removed safety 

topics that are not 

related to type 2 

diabetes indication 

To be consistent with 

indication level 

safety evaluation 

requirement 

4.10.1 Clarified endpoints 

included for family-

wise error rate 

control if interim 

analysis is not 

conducted 

Clarification 

Abbreviations: AE = adverse event ; ANCOVA = analysis of covariance; CV = cardiovascular; eGFR = estimated 

glomerular filtration rate; GCP = Good Clinical Practice; HbA1c = hemoglobin A1c; HOMA = homeostasis 

model assessment; MACE = major adverse cardiovascular event; MMRM = mixed-effects model for repeated 

measures; NVDC = nausea, vomiting, diarrhea, and constipation; SAP = statistical analysis plan; 

SMBG = self-monitoring of blood glucose; UACR = urinary albumin to creatinine ratio. 
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1. Introduction  

Changes to the protocol-planned analyses are described in Section 4.11. 

1.1. Objectives, Endpoints, and Estimands  

Objectives Endpoints 

Primary 

To demonstrate that orforglipron is non-inferior to 

insulin glargine (with a non-inferiority margin of 

1.8 for HR) in occurrence of MACE-4  

 Time to first occurrence of any MACE-4  

o MIa 

o strokea 

o hospitalization for unstable angina, or 

o CV death. 

Key Secondary (Controlled for Type I Error) 

To demonstrate that orforglipron is non-inferior to 

insulin glargine in glycemic control (NIM = 0.3% 

for HbA1c) 

 Change from baseline in HbA1c at Week 52. 

To demonstrate that orforglipron is superior to 

insulin glargine in glycemic control 
 Change from baseline in HbA1c at Week 52. 

To demonstrate that orforglipron is superior to 

insulin glargine in weight management 

 Percent change from baseline in body weight at 

Week 52 

 Change from baseline in body weight at Week 52. 

To demonstrate that orforglipron is superior to 

insulin glargine in occurrence of MACE-3  

 Time to first occurrence of any MACE-3  

o MIa 

o strokea, or 

o CV death. 

Additional Secondary 

To compare orforglipron to insulin glargine on 

additional measures of glycemic control  

 Change from baseline in HbA1c at Week 76 

 Proportion of participants with the following HbA1c 

target values at Week 52 and Week 76: 

o <7.0% (53 mmol/mol) 

o ≤6.5% (48 mmol/mol) 

o <5.7% (39 mmol/mol) 

 Change from baseline in fasting serum glucose at 

Week 52 and Week 76 

 Change from baseline in daily average 7-point 

SMBG at Week 52. 

To compare orforglipron to insulin glargine on 

additional measures of weight management  

 Percent change from baseline in body weight at 

Week 76 

 Change from baseline in body weight at Week 76 

 Change from baseline in BMI at Week 52 and 

Week 76 
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Objectives Endpoints 

 Change from baseline in waist circumference at 

Week 52 and Week 76 

 Proportion of participants who achieved weight loss 

of ≥5%, ≥10%, and ≥15% at Week 52 and Week 76. 

To compare orforglipron to insulin glargine on lipid 

parameters and other markers of CV risk 

 Change from baseline at Week 52 and Week 76 in: 

o total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o non-HDL cholesterol 

o triglycerides 

o C-reactive protein (high-sensitivity) 

o Free fatty acids. 

To compare orforglipron to insulin glargine on 

measures of blood pressure 

 Change from baseline at Week 52 and Week 76 in: 

o systolic blood pressure 

o diastolic blood pressure. 

 Change from baseline in SBP at Week 52 for 

participants with the following baseline categories: 

o baseline SBP ≥ 140 mmHg and with 

antihypertensive medications use 

o baseline SBP ≥ 140 mmHg and without 

antihypertensive medications use 

o baseline SBP ≥ 130 to ≤ 139 mmHg and with 

antihypertensive medications use 

o baseline SBP ≥ 130 to ≤ 139 mmHg and 

without antihypertensive medications use 

To compare the effect of orforglipron to insulin 

glargine on kidney function and kidney outcomes 

through final treatment visit in the overall study 

population and in the subpopulation with baseline 

CKDb 

 eGFRc slope (CKD-EPI cystatin-c equation 2012) 

 UACR: percent change from baseline 

 The composite kidney outcome of new onset of 

macroalbuminuria, ≥40% decline in eGFRc from 

baseline, ESRD, or renal deaths 

 The composite kidney outcome of ≥40% decline in 

eGFRc from baseline, ESRD, or renal deaths. 

To compare orforglipron to insulin glargine with 

respect to patient-reported outcomes 

 Change from baseline at Week 52 and Week 76 in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight 
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Objectives Endpoints 

o PGIC – Physical Function Due to Weight. 

To characterize the PK of orforglipron in 

participants aged ≥75 years old and in participants 

with baseline eGFRc <60 mL/min/1.73 m2 

 Population PK parameters 

To describe the safety of orforglipron in 

participants with T2D 

 Summary of safety data, including number and 

incidence of: 

o SAEs 

o TEAEs 

o discontinuations due to AEs. 

Tertiary 

To compare orforglipron to insulin glargine on 

HOMA 

 Change and percent change from baseline at 

Week 52 and Week 104 in HOMA2 B (insulin) 

 Change and percent change from baseline at 

Week 52 and Week 104 in HOMA2 IR (insulin) 

 Change and percent change from baseline at 

Week 52 and Week 104 in HOMA2 B (C-peptide) 

 Change and percent change from baseline at 

Week 52 and Week 104 in HOMA2 IR (C-peptide) 

To compare long-term effects of orforglipron to 

insulin glargine on glycemic control 

 Change from baseline through final treatment visit in 

HbA1c and fasting glucose. 

 Proportion of participants with HbA1c target values 

of <7.0% (53 mmol/mol), ≤6.5% (48 mmol/mol), or 

<5.7% (39 mmol/mol). 

To compare long-term effects of orforglipron to 

insulin glargine on body weight 

 Change from baseline through final treatment visit it 

in: 

o body weight 

o BMI 

o waist circumference 

 Proportion of participants with weight loss of ≥5%, 

≥10%, and ≥15%. 

To compare long-term effects of orforglipron to 

insulin glargine on markers of CV risk 

 Change from baseline through final treatment visit 

in: 

o total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o non-HDL cholesterol 

o triglycerides 

o C-reactive protein (high-sensitivity) 
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Objectives Endpoints 

o free fatty acids. 

To compare long-term effects of orforglipron to 

insulin glargine on blood pressure 

 Change from baseline through final treatment visit 

in: 

o systolic blood pressure 

o diastolic blood pressure. 

To compare long-term effects of orforglipron to 

insulin glargine with respect to patient-reported 

outcomes 

 Change from baseline through final treatment visit 

in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight 

o PGIC – Physical Function Due to Weight.  

Abbreviations: AE = adverse event; APPADL = Ability to Perform Physical Activities of Daily Living;  

BMI = body mass index; CKD-EPI = Chronic Kidney Disease-Epidemiology; CV = cardiovascular; 

DTSQc = Diabetes Treatment Satisfaction Questionnaire-Change; DTSQs = Diabetes Treatment Satisfaction 

Questionnaire-Status; eGFR = estimated glomerular filtration rate; ESRD = end stage renal disease;  

HbA1c = hemoglobin A1c; HDL = high-density lipoprotein; HOMA = homeostasis model assessment;  

HOMA2 B = homeostasis model assessment 2 B; HOMA2 IR = homeostasis model assessment 2 IR; 

HR = hazard ratio; IR = insulin resistance; IW-SP = Impact of Weight on Self-Perception; LDL = low-density 

lipoprotein; MACE = major adverse cardiovascular events; MI = myocardial infarction; NIM = non-inferiority 

margin; PGIC = Patient Global Impression of Change; PGIS = Patient Global Impression of Severity; 

PK = pharmacokinetic; SAE = severe adverse event; SBP = systolic blood pressure; SF-36v2 = Short-Form-36 

version 2 Health Survey Acute Form; SMBG = self-monitoring of blood glucose; T2D = Type 2 Diabetes; TEAE 

= treatment-emergent adverse event; UACR = urinary albumin to creatinine ratio; VAS = visual analog scale; 

VLDL = very-low-density lipoprotein. 
a For the MACE components, myocardial infarction and stroke only include non-fatal myocardial infarction and 

stroke. 
b Subpopulation with baseline CKD is defined as high or very high risk CKD based on Kidney Disease Improving 

Global Outcomes (KDIGO) guidelines (2024): (1) eGFR ≥60 mL/min/1.73 m2 and UACR >300 mg/g, or (2) 

eGFR ≥ 45 to <60 mL/min/1.73 m2 and UACR >30 mg/g, or (3) eGFR <45 mL/min/1.73 m2.  
c eGFR will be calculated by Chronic Kidney Disease-Epidemiology cystatin-c equation (Inker et al. 2012). 

Primary estimand for MACE-4 

The primary clinical question of interest is: Does treatment with orforglipron result in an 

unacceptable increase (80% increase in hazard ratio) in the occurrence of the Clinical Endpoint 

Committee (CEC)-confirmed major adverse cardiovascular events (MACE-4) compared to 

insulin glargine in participants who meet the eligibility criteria, irrespective of study intervention 

adherence or initiation of additional anti-hyperglycemic medications? 
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The primary endpoint will be assessed at the primary database lock, guided by an estimand 

comparing orforglipron with insulin glargine based on the safety data points set from the safety 

participants analysis set (Section 3). 

The estimand for the primary endpoint is described by the following attributes: 

Population: individuals who meet the eligibility criteria. This represents the target population 

identified through study inclusion/exclusion criteria (International Council for Harmonisation 

[ICH] E9). For the analysis, the safety population, including all randomized participants exposed 

to at least one dose of study drug, will be used. Details are defined in Section 3. 

Primary endpoint: time from randomization to first occurrence of any CEC-confirmed 

MACE-4. 

Treatment condition: the randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional anti-

hyperglycemic medications. 

Intercurrent events (ICEs): no ICEs are defined because study intervention adherence and 

initiation of additional anti-hyperglycemic medications are part of the treatment condition.  

Population-level summary and treatment effect of interest: the hazard ratio (HR) between 

orforglipron and insulin glargine for the time to first occurrence of any CEC-confirmed 

MACE-4.  

Rationale for the estimand: this estimand aims to evaluate the cardiovascular safety of 

orforglipron that reflects the real-life behavior of the target population. 

Estimand for MACE-3 

The clinical question of interest for a key secondary endpoint, MACE-3, is: Is treatment with 

orforglipron superior to insulin glargine regarding time to first occurrence of the CEC-confirmed 

MACE-3 in participants who meet the eligibility criteria, irrespective of study intervention 

adherence or initiation of additional anti-hyperglycemic medications? 

The analysis for MACE-3 will be assessed at the primary database lock, guided by an estimand 

comparing orforglipron with insulin glargine based on all data from randomization to end of 

study from the randomized participants analysis set (Section 3).  

The estimand for MACE-3 is described by the following attributes: 

Population: individuals who meet the eligibility criteria. This represents the target population 

identified through study inclusion/exclusion criteria (ICH E9). For the analysis, 

intent-to-treatment principle will be applied. Details are defined in Section 3. 

Primary endpoint: time from randomization to first occurrence of any CEC-confirmed 

MACE-3. 
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Treatment condition: the randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional 

anti-hyperglycemic medications. 

ICEs: no ICEs are defined because study intervention adherence and initiation of additional anti-

hyperglycemic medications are part of the treatment condition.  

Population-level summary and treatment effect of interest: the HR between orforglipron and 

insulin glargine for the time to first occurrence of any CEC-confirmed MACE-3.  

Rationale for the estimand: this estimand aims to evaluate the effect of orforglipron on 

cardiovascular (CV) risk that reflects the real-life behavior of the target population. 

The remaining key secondary efficacy endpoints (hemoglobin A1c [HbA1c] and body weight 

change) will be assessed by 2 estimands, namely, treatment regimen estimand and efficacy 

estimand.  

Treatment regimen estimand for HbA1c and body weight change endpoints 

The clinical question of interest is: What is the treatment difference in the change in HbA1c and 

change (percent change) in body weight from baseline at Week 52 between orforglipron and 

insulin glargine in individuals who meet the eligibility criteria regardless of adherence to study 

intervention or initiation of additional anti-hyperglycemic medications?  

Treatment regimen estimand is described by the following attributes: 

Population: individuals who meet the eligibility criteria. This represents the target population 

identified through study inclusion/exclusion criteria (ICH E9). For the analysis, 

intent-to-treatment principle will be applied. Details are defined in Section 3. 

Endpoints:  

 change from baseline in HbA1c at Week 52. 

 change from baseline in body weight at Week 52. 

 percent change from baseline in body weight at Week 52. 

Treatment condition: the randomized treatment with allowance for potential dose interruptions 

and modifications regardless of adherence to study intervention or initiation of additional anti-

hyperglycemic medications.  

ICEs: no ICEs because study intervention adherence and initiation of additional anti-

hyperglycemic medications are part of the treatment condition. 

Population-level summary and treatment effect of interest:  

 difference in mean change from baseline in HbA1c at 52 weeks of the treatment period 

(details can be found in Section 4.4) between orforglipron and insulin glargine.  

 difference in mean change from baseline in body weight at 52 weeks between 

orforglipron and insulin glargine. 
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 difference in mean percent change from baseline in body weight at 52 weeks (details can 

be found in Section 4.4) between orforglipron and insulin glargine. 

Rationale for treatment regimen estimand: this estimand aims to evaluate the efficacy of 

orforglipron that reflects the real-life behavior of the target population. 

All key efficacy secondary endpoints will also be evaluated based on the efficacy estimand.  

Efficacy estimand for HbA1c and body weight change endpoints 

The clinical question of interest is: What is the treatment difference in the change in HbA1c and 

change (percent change) in body weight from baseline at Week 52 between orforglipron and 

insulin glargine in individuals who meet the eligibility criteria if they would remain on their 

randomized treatment for 52 weeks and would not initiate additional anti-hyperglycemic 

medications? 

Efficacy estimand attributes are:  

Population: individuals who meet the eligibility criteria. This represents the target population 

identified through study inclusion/exclusion criteria (ICH E9). For the analysis, 

intent-to-treatment principle will be applied. Details are defined in Section 3. 

Endpoints:  

 change from baseline in HbA1c at Week 52. 

 change from baseline in body weight at Week 52. 

 percent change from baseline in body weight at Week 52. 

Treatment condition: the randomized treatment with allowance for potential dose interruptions 

and modifications. 

ICEs: ICEs include permanent discontinuation of study intervention and initiation of additional 

anti-hyperglycemic medications and will be handled by the hypothetical strategy. The potential 

outcome of interest is the efficacy response if participants would remain on their randomly 

assigned study intervention for 52 weeks and would not initiate additional anti-hyperglycemic 

medications. Dose modification and interruption will not be considered as ICEs because they are 

part of treatment condition. 

Population-level summary and treatment effect of interest: 

 difference in mean change from baseline in HbA1c at 52 weeks of the treatment period 

(details can be found in Section 4.4) between orforglipron and insulin glargine.  

 difference in mean change from baseline in body weight at 52 weeks between 

orforglipron and insulin glargine. 

 difference in mean percent change from baseline in body weight at 52 weeks of the 

treatment period (details can be found in Section 4.4) between orforglipron and insulin 

glargine. 
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Rationale for efficacy estimand: this estimand aims to study the efficacy of orforglipron under 

the ideal condition that all participants would adhere to the randomly assigned study intervention 

without being confounded by the initiation of other anti-hyperglycemic medications. 

1.2. Study Design  

Study GZGS is a Phase 3, multicenter, randomized, open-label, active comparator, parallel-arm 

study designed to compare the effect of orforglipron with insulin glargine on the incidence of 

CEC-confirmed MACE-4 in individuals with Type 2 diabetes (T2D) and overweight or obesity 

who are at increased risk for CV events. The primary endpoint will be time to first occurrence of 

any CEC-confirmed MACE-4.  

The study will consist of 3 periods: 

 screening and lead-in period  

 treatment period, and 

 safety follow-up period. 

Study GZGS will continue until the following criteria are fulfilled: 

 at least 52 weeks (Visit 20) from the time of the last participant randomized  

 at least 500 participants assigned to the orforglipron arm reach at least 104 weeks of 

study intervention, and 

 approximately 122 participants in this study experience at least 1 component event of the 

CEC-confirmed composite CV endpoint of CV death, myocardial infarction, stroke, or 

hospitalization for unstable angina. 

The treatment period duration depends on the rate of accrual of the event of interest, and when at 

least 500 participants treated with orforglipron for 104 weeks and when the last enrolled 

participant completes Week 52 visit (Visit 20). If the treatment period extends beyond 104 weeks 

(Visit 24), participants will continue repeated office visits every 12 weeks until the study ends, 

and the final visit occurs. 
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The visit frequency is:  

 Visit number Weeks from Visit 3 (randomization) 

Pre-screening 601a <8 from Visit 1 

Screening and lead-in period 1 -4 

2 -2 

Treatment period 3 0 

4 1 

5 2 

6 3 

7 4 

8 5 

9 6 

10 7 

11 8 

12 10 

13 12 

14 14 

15 16 

16 20 

17 24 

18 32 

19 40 

20 52 

21 64 

22 76 

23 88 

24 104 

25-n Repeating visit (every 12 weeks) 

 ED  

Safety follow-up period 801 2 weeks post end of treatment periodb 

a Optional prescreening visit for the participants from US sites. 
b For the participants who discontinued study intervention but remained on the study, the safety follow-up will 

start after their final visit for the treatment period. 

 

Study participants will be randomly assigned in a 1:1 ratio to orforglipron 36 mg once daily 

(QD) and insulin glargine QD to assess CV risk for orforglipron. 

All participants will receive daily oral orforglipron or insulin glargine. Stratification will be by 

country, HbA1c concentration (≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol]) at Visit 1, and 

sodium-glucose cotransporter-2 (SGLT-2) inhibitor use at randomization (Yes or No). Unless 

specified, stratification factors will be called strata.  
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Figure GZGS.1.1 illustrates the study design.  

 
Abbreviations: FBG = fasting blood glucose; FTV = final treatment visit; 

MACE = major adverse cardiovascular events; QD= once daily.  
a All participants will be on stable treatment of at least 1 and no more than 3 oral 

antihyperglycemic drugs (metformin, sodium-glucose co-transporter 2-inhibitors, 

and/or sulfonylurea). 

b The starting dose of insulin glargine will be 10 IU/day, titrated to a FBG <100 

mg/dL (<5.6 mmol/L) following an insulin dosing schedule (Section 6.1 of protocol). 

Participants will titrate insulin glargine dose in a weekly manner and will make the dose 

decision with the investigator for the first 8 weeks (phone or clinic visit). From Week 8 

to Week 16 participants will continue weekly titration and will have phone or clinic 

visit every other week checking the accurate dose decision based on the algorithm. 
c Participants will be on study intervention for at least 52 weeks and will continue 

until study completion criteria are met. 
d Participants reaching 104 weeks of treatment prior to study closure will continue 

repeating visits every 12 weeks until study completion criteria are met. 
e All participants should perform a Visit 801, 2 weeks after their FTV. 

Figure GZGS.1.1. Illustration of study design for Clinical Protocol GZGS.  
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Study GZGS is designed to contribute approximately 122 participants with MACE-4 toward 

demonstrating that study intervention orforglipron is not associated with excessive CV risk.  

The primary database lock is planned to be conducted when both of the following conditions are 

met:  

 approximately 122 participants have experienced a CEC-confirmed MACE-4, and 

 at least 52 weeks from the time of the last participant randomized.  

The final database lock is planned to be conducted when all 3 study criteria mentioned in 

Section 1.2, are met. Since the primary and secondary objectives will be assessed when the 

conditions are met for the primary database lock, there is no need to employ an alpha-spending 

function or multiplicity adjustment between the primary and final database locks. The primary 

and final database locks may occur concurrently. 
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2. Statistical Hypotheses  

The null hypothesis corresponding to the primary objective is as follows: 

 H1,0: orforglipron is not non-inferior to insulin glargine with respect to the time from 

randomization to first occurrence of any CEC-confirmed MACE-4, using a non-

inferiority margin (NIM) of 1.8 of HR (orforglipron vs insulin glargine).  

The null hypotheses corresponding to the key secondary objectives are as follows: 

 H2,0: orforglipron is not non-inferior to insulin glargine with respect to the mean change 

from baseline in HbA1c at Week 52, using a NIM of 0.3% (orforglipron minus insulin 

glargine). 

 H3-1,0: No difference between orforglipron and insulin glargine with respect to the mean 

percent change from baseline in body weight at Week 52. 

 H3-2,0: No difference between orforglipron and insulin glargine with respect to the mean 

change from baseline in body weight at Week 52. 

 H4,0: No difference between orforglipron and insulin glargine with respect to the mean 

change from baseline in HbA1c at Week 52. 

 H5,0: No difference between orforglipron and insulin glargine with respect to the time 

from randomization to first occurrence of any CEC-confirmed MACE-3. 

2.1. Multiplicity Adjustment  

Multiplicity adjusted analyses will be performed on the primary and key secondary objectives to 

control the overall Type I error rate at a 2-sided significance level of 0.05. The graphical 

approaches for multiple testing in group sequential trials described in Maurer and Bretz 

(2013) will be used. This approach strongly controls the overall Type I error rate across all 

hypotheses in a group sequential trial and incorporates alpha spending. 

The graphical testing scheme for Study GZGS is displayed in Figure GZGS.2.1, where each 

node represents a hypothesis. The primary endpoint MACE-4 non-inferiority is allocated with 

full alpha initially. Each directed edge is assigned with a transition weight between 0 and 1, 

representing the fraction of the preserved alpha that is transferred from the hypothesis at the tail 

node to the hypothesis at the head node, provided the hypothesis at the tail node is successfully 

rejected.  

All the hypotheses for primary and key secondary endpoints will be tested at the primary or the 

interim database lock. In addition, if the primary objective is not met at the interim analysis, 

these endpoints will be tested again at the final analysis. The alpha-spending approach will be 

applied to each hypothesis to control multiplicity at both interim and final analysis (See details in 

Section 4.10.1).  
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Figure GZGS.2.1. Type I error control strategy for primary and key secondary 

objectives.  

 

If approximately 122 participants are projected to have a CEC-confirmed MACE-4 endpoint 

around the time at least 500 participants assigned to orforglipron reach at least 104 weeks of 

treatment, then no interim analysis will be conducted. In this scenario, multiplicity-adjusted 

analyses controlling the overall Type I error rate at a 2-sided significance level of 0.05 will be 

performed on the primary and key secondary objectives at the final analysis. The graphical 

approach for multiple testing described by Bretz et al. (2009) will be applied. As no interim 

analysis will be conducted, the full alpha will be preserved for use at the final analysis. 

Both the treatment regimen estimand and efficacy estimand will be used to assess the primary 

and key secondary efficacy objectives, respectively. The treatment regimen estimand will be the 

primary estimand, with the efficacy estimand considered supportive. As they are intended for 

different purposes, no multiplicity adjustments will be made for conducting separate analyses on 

the same objectives relative to the treatment regimen and efficacy estimands. In addition, no 

multiplicity adjustments will be made for evaluating additional secondary and exploratory 

objectives, or for safety assessments. 
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3. Analysis Sets  

For the purposes of analysis, the following analysis sets are defined: 

Participant Analysis Set Description 

Entered participantsa All participants who sign informed consent. 

Randomized participantsb All participants who are randomly assigned a study intervention. 

Safety participantsb All participants who are randomly assigned a study intervention and who take 

at least 1 dose of study intervention. 

Abbreviation: GCP = Good Clinical Practice. 
a Refers to the informed consent for the study. 
b For the primary analyses of the primary and key secondary endpoints, participants from clinical sites closed due 

to GCP non-compliance issues will be excluded. 

 

The following data points sets are defined: 

Data Points Set Description 

Treatment regimen estimand 

data points set 

All data points obtained during the treatment period defined as at or after 

baseline and up to the last visit within the treatment period, regardless of 

adherence to study intervention or initiation of additional anti-hyperglycemic 

medications.a  

Safety data points set All data points obtained during the treatment period and the follow-up period 

defined as at or after baseline and up to the date of study withdrawal / study 

completion including the follow-up period regardless of adherence to study 

intervention or initiation of additional anti-hyperglycemic medications.a  

Efficacy estimand data points 

set 

All data points obtained during the treatment period defined as at or after 

baseline and up to the earliest date of permanent discontinuation of study 

intervention or initiation of additional anti-hyperglycemic medications.a  

a Additional antihyperglycemic medications refers to any anti-hyperglycemic therapy that is used for more than 

2 weeks (14 days). 
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4. Statistical Analyses  

4.1. General Considerations  

Statistical analysis will be the responsibility of Eli Lilly and Company (Lilly) or its designee. 

Some analyses and summaries described in this analysis plan may not be conducted if warranted 

by data (that is, too few events to justify conducting an analysis). Additional analyses of the data 

may be conducted as deemed appropriate without further changes made to the protocol or SAP, 

even after the primary or final database lock. The primary endpoint and the key secondary 

endpoints will be assessed at the primary database lock. All the analyses will be conducted at the 

final database lock.  

Unless otherwise noted, all tests of treatment effects will be conducted at a 2-sided α level of 

0.05, and confidence intervals (CIs) will be calculated at 95%, 2-sided.  

Participants assigned to orforglipron who cannot tolerate the maximum dose (36 mg) of 

orforglipron may continue study treatment participation on a reduced maintenance dose. 

Continuing on a reduced maintenance dose will neither be considered as discontinuation of 

randomized treatment nor will be considered as noncompliant to randomized treatment. Unless 

stated otherwise, statistical summaries and analyses will be conducted based on the treatment 

group (orforglipron, insulin glargine) to which they were randomly assigned, regardless of the 

actual treatment(s) received by the participant when deriving summary statistics.  

Change from baseline will be calculated as the value of interest at the visit minus the baseline 

value. In general, percent change from baseline will be calculated as the value of change from 

baseline divided by the baseline value in 100% scale. Some specific predefined parameters may 

be log-transformed before statistical analysis, if deemed necessary. If baseline value is missing 

for a particular variable, then the change from baseline and percent change from baseline will not 

be calculated.  

For continuous measures, summary statistics will include sample size, mean, standard deviation 

(SD), median, minimum, and maximum for both the actual and the change from baseline 

measurements. Model-based estimated means and standard errors (SE) derived from the analysis 

models will also be displayed for the change from baseline measurements. For analysis of 

log-transformed parameters, model estimated means and standard errors on the original scale 

will be derived through back-transformation using the delta method from the model-based 

estimated means and standard errors on the natural log-scale. Treatment comparisons will be 

displayed as model-based estimated means and the 95% CIs for treatment differences, along with 

the p-values for treatment comparisons. All baseline measures will be analyzed using an analysis 

of variance (ANOVA) model that has treatment group as the fixed effect.  

For categorical measures, summary statistics will include sample size, frequency, and 

percentages. For safety categorical measures, risk difference and 95% CI will be provided 

wherever applicable. If applicable, Fisher’s exact test or Pearson’s chi-squared test will be used 

for treatment comparisons.  
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For time-to-event measures, participants without an event will be censored, and time-to-event 

will be the number of days between the start date and the date of the participant’s end of 

follow-up + 1 day (depending on the estimand definition). For participants experiencing the 

event, “time-to-first-event” will be the time (in days) from the start date to the first occurrence of 

the event + 1 day. For safety (excluding MACE and composite kidney outcomes) and study 

intervention discontinuation analyses, the date of first dose of study intervention will be used as 

the start date. For other analyses, the randomization date will be used as the start date (in rare 

cases where randomization occurred prior to Visit 3 date, Visit 3 date will be used instead). If a 

participant experiences multiple events (for example, multiple strokes) the date of the first event 

will be used, unless otherwise specified. 

Data may exist at postbaseline visits where a variable is not scheduled to be collected. Data from 

unscheduled visits and from early termination (ET) visits that do not correspond to a scheduled 

visit will be excluded from mixed model for repeated measures (MMRM) analysis, analysis of 

covariance (ANCOVA), or logistic regression analysis, unless otherwise specified. For 

stratification factors, countries with fewer than 10 randomized participants will be pooled into 1 

category (pooled country). A single strata variable will be created for other stratification factors 

(baseline HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)] and SGLT-2 inhibitor use at 

randomization [Yes or No]). Unless otherwise specified, pooled country and the previously 

defined strata variable will be used in the analysis model including MMRM, ANCOVA, and 

logistic regression analysis. 

No data collected at the optional US prescreening visit (V601) (GZGS Protocol Addendum 1), 

except for procedure-related adverse events, will be included in statistical analyses, given that 

the purpose of pre-screening visit is not for data collection but for operational efficiency.  

Details about the analyses regarding demographic and baseline characteristics, concomitant 

medications, historical illnesses and preexisting conditions, and important protocol deviations 

can be found in Appendices 1 through 4 (Sections 6.1, 6.2, 6.3, and 6.4), respectively. 

4.1.1. Baseline Definition  

Unless otherwise specified, the baseline for efficacy assessments is defined as the last available 

non-missing measurement prior to the first dose of study intervention, which in most cases will 

be the measurement recorded at Week 0 (Visit 3). If there are no doses of study intervention, 

baseline will be defined as the last available nonmissing measure on or prior to randomization. In 

cases where the measurement is taken on the same day (where the time is not collected or not 

reliable) as the first dose, this measurement will be used as the baseline value for data analysis. 

For patient-reported outcome measures, data obtained at Visit 3, regardless of the timing relative 

to first dose, will serve as the baseline. The definition of baseline and postbaseline for 

safety-related parameters are specified in Table GZGS.4.1. 
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Table GZGS.4.1. Baseline and Postbaseline Definitions for Safety Analyses  

Analysis Type  

Participant Analysis 

Set/Data Points Set Baseline Postbaseline 

Treatment-

emergent adverse 

events. 

 

Safety participants/safety 

data points set. 

Start of screeninga and ends prior 

to the first dose of study 

intervention (typically at 

Week 0). 

Starts after the first dose of 

study intervention and ends 

at the end of the safety 

follow-up period or the 

date of study withdrawal 

(whichever is earliest)b. 

Treatment-

emergent 

abnormal labs, 

vital signs, and 

ECGs. 

 

Safety participants/safety 

data points set 

Start of screening and ends prior 

to the first dose (typically at 

Week 0). All scheduled and 

unscheduled measurements will 

be included. 

Starts after the first dose 

and ends at the end of the 

safety follow-up period or 

the date of study 

withdrawal (whichever is 

earliest). All scheduled and 

unscheduled measurements 

will be included. 

Change from last 

baseline to each 

postbaseline 

week and to last 

postbaseline for 

laboratory values, 

vital signs and 

ECGs 

Safety participants/safety 

data points set 

When “last baseline” is used, 

baseline starts from informed 

consent date and ends prior to 

the first dose (typically at 

Week 0). 

Starts after the first dose 

and ends at the end of the 

safety follow-up period or 

the date of study 

withdrawal (whichever is 

earliest). Only scheduled 

visits will be included. The 

early termination visits are 

considered scheduled 

visits. 

Abbreviation: ECG = electrocardiogram. 
a Adverse event data collected between Visit 601 and Visit 1 will be included as part of screening as well. 
b For events occurring on the day of first dose, information collected via the case report form will be used to 

determine whether the event was pre- versus post-treatment, if available. If the relevant information is not 

available, then the events will be counted as postbaseline. 

 

4.1.2. Analysis Methods  

The key secondary efficacy objectives, patient-reported outcomes, and cardiometabolic 

parameters (total cholesterol, high-density lipoprotein [HDL]-cholesterol, low-density 

lipoprotein [LDL]-cholesterol, very-low-density lipoprotein [VLDL]-cholesterol, non-HDL 

cholesterol, triglycerides, C-reactive protein [high-sensitivity], free fatty acids, systolic blood 

pressure, and diastolic blood pressure) will be evaluated based on both the treatment regimen 

estimand and the efficacy estimand (Section 1.1). All other secondary and tertiary efficacy 

endpoints will be guided by the efficacy estimand. The assessments guided by the treatment 

regimen estimand will be conducted using the randomized participants analysis set and the 

treatment regimen estimand data points set. The assessments guided by the efficacy estimand 

will be conducted using the randomized participants analysis set and the efficacy estimand data 

points set (Section 3).  
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The analysis for safety or tolerability assessments will be guided by an estimand comparing 

orforglipron with insulin glargine, using the safety participants analysis set and the safety data 

points set (Section 3). In general, safety assessments will be guided by an estimand comparing 

safety of orforglipron with insulin glargine, irrespective of adherence to study. Thus, safety 

analyses will be conducted using the safety participants based on data observed during treatment 

period plus posttreatment follow-up period, that is, the period from first dose of treatment to end 

of safety follow-up visit or the date of study withdrawal. It is noted that for some safety 

endpoints, such as, treatment discontinuation due to adverse event (AE), and lab measured that 

are supposed to be measured during the treatment period and so on, the analyses will be based on 

data observed during treatment period only. 

For the primary analyses of primary and key secondary endpoints, participants from clinical sites 

closed due to Good Clinical Practice (GCP) noncompliance issues will be excluded.  

The estimands, participant analysis sets, analysis data points sets, and analysis models for safety 

and efficacy endpoints are specified in Table GZGS.4.2.  

Table GZGS.4.2. Estimands and Analysis Models for all Endpoints  

  Treatment Regimen 

Estimand Efficacy Estimand 

Estimand Guiding 

Safety 

Participants Randomized  Randomized Safety  

Data points set Treatment regimen  Efficacy estimand  Safety  

Key secondary efficacy endpoints*  

Selected other secondary 

endpoints 

 patient-reported 

outcomes 

 cardiometabolic 

parameters  

X  X    

Other efficacy endpoints   X    

Safety endpoints     X  

Analysis model 1. Continuous: 

ANCOVA with 

missing endpoints 

imputeda 

2. Binarya: logistic 

regression with 

missing endpoints 

imputedb 

1. Continuous: 

MMRM (if there are 

multiple longitudinal 

postbaseline 

measurements) or 

ANCOVA (if there is 

only 1 postbaseline 

measurement) with 

missing endpoints 

imputatedb 

2. Binarya: logistic 

regression with missing 

endpoints imputeda 

1. Continuous: MMRM 

(if there are multiple 

longitudinal 

postbaseline 

measurements) or 

ANCOVA; no 

imputation will be 

conducted (if there is 

only 1 postbaseline 

measurement) 

2. Binary: risk 

difference (95% CI); 

Fisher’s exact or 

Pearson’s chi-square test 

if applicable; no 
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  Treatment Regimen 

Estimand Efficacy Estimand 

Estimand Guiding 

Safety 

imputation will be 

conducted 

3. Time-to-event: Cox 

Regression and Kaplan-

Meier 

Abbreviations: ANCOVA = analysis of covariance; CI = confidence interval; MMRM = mixed model repeated 

measures. 
a The statistical testing for risk difference will be used as the primary approach for treatment comparisons. 
b The imputation method is described in Section 4.1.3. 
*  MACE-3 will be analyzed using randomized and all data from randomization to the end of the study. 

 

4.1.2.1. Analysis Methods for MACE and Safety  

 

For time-to-event analysis, a Cox proportional hazards model stratified by baseline HbA1c 

(≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol] and SGLT-2 inhibitor use at randomization [Yes or No]) 

with treatment group as a factor, will be used as the primary analysis to estimate the hazard ratio 

between the 2 treatment groups and the corresponding confidence interval and log-rank test p-

value for superiority.  

For time-to-event analyses (except for mortality), participants who have not experienced the 

event of interest will be censored at the participant’s end of follow-up. The censoring date will 

be the earliest of 1) date of death and 2) date of study completion/withdrawal and 3) the last 

confirmed visit date before participant was lost-to-follow-up. For time-to-event analysis for CV 

death, the censoring date is the earliest date of  

1. date of non-CV death 

2. date of study completion/withdrawal, and  

3. the last confirmed visit date before participant was lost-to-follow-up.  

The Kaplan-Meier method will be used to estimate the cumulative event curve over time. Counts 

and proportions of participants who experience a primary endpoint (MACE-4) or key secondary 

endpoint (MACE-3) will be calculated by treatment group. 

4.1.2.2. Analysis Methods for Treatment Regimen Estimand  

4.1.2.2.1. Method for Continuous Variables  

For the assessment of continuous efficacy measures guided by treatment regimen estimand, data 

for participants with missing values at the endpoint visit of interest (for example, Week 52) will 

be imputed based on the method described in Section 4.1.3 and then analyzed using an 

ANCOVA with a variance estimator that is robust to model misspecification and 

heteroscedasticity (Ye et al. 2022). The model will include treatment group (orforglipron, insulin 

glargine), pooled country, a strata variable (baseline HbA1c [≤8.5%, >8.5% (≤69, >69 

mmol/mol)], SGLT-2 inhibitor use at randomization [Yes or No]), and a continuous covariate of 
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baseline value and their interactions with treatment group (strata variable×treatment group and 

baseline×treatment group).  

The associated 2-sided 95% CI and corresponding p-values will also be reported. If the model 

fails to converge, the interaction terms will be removed. The addition of interaction terms is not 

intended to estimate the heterogeneity effect, but to provide robustness and efficiency for the 

estimate of treatment comparisons on the unconditional effect. The final inference will be 

derived using Rubin’s Rule, which combines estimates from multiple imputed datasets. The 

imputation procedure for creating a single imputed dataset is detailed in Table GZGS.4.3. 

Some parameters (for example, lipid parameters) may be log-transformed before fitting the 

ANCOVA (as specified in Section 4.5) with the associated log-transformed baseline value as a 

covariate. In these cases, model-based estimated means and a 95% CI for each treatment group 

and treatment difference will be back-transformed and presented as mean percent change from 

baseline, and as relative treatment difference to insulin glargine in percent change.  

4.1.2.2.2. Method for Binary Variables  

For binary efficacy measures derived from a continuous variable and guided by the treatment 

regimen estimand, the missing value in the underlying continuous variable will be imputed first 

based on the methods described in Section 4.1.3 and then the corresponding binary variable will 

be derived.  

For the assessment of binary efficacy measures, a logistic regression model with treatment 

group, pooled country and strata variable as fixed effects, interaction between treatment group 

and strata variable, interaction between treatment group and continuous baseline value, and 

continuous baseline value as a covariate will be used to examine the treatment difference with 

missing endpoints imputed. The unconditional treatment group effect will be assessed by risk 

difference and relative risk based on the delta-method using formula provided (Ye et al. 2023). 

The final inference will be derived using Rubin’s rules, which combines estimates from multiple 

imputed datasets, with the imputation procedure for creating a single imputed dataset detailed in 

Table GZGS.4.3. The estimated treatment group-specific risk, risk difference, relative risk, p-

value and 95% CI will be presented.  

4.1.2.3. Analysis Methods for Efficacy Estimand  

4.1.2.3.1. Methods for Continuous Variables  

For the assessment of continuous efficacy measures guided by efficacy estimand, a restricted 

maximum likelihood-based, MMRM (Wang and Du 2023) analysis will be used. All the 

longitudinal observations at each scheduled postbaseline visit will be included in the analysis. 

The model includes fixed effects of treatment group, visit, pooled country, a strata variable 

(baseline HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)], and SGLT-2 inhibitor use at 

randomization [Yes or No]), and baseline value, interaction between treatment group, visit and 

strata variable and interactions between treatment group, visit and baseline value. The estimated 

treatment group effect and comparison between orforglipron and insulin glargine at the 

scheduled visits will be reported together with the variability estimated using the robust 

inference as provided in Wang and Du (2023). The associated 2-sided 95% CI and corresponding 
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p-value will also be reported. The sandwich estimator (Diggle et al. 1994) for the variance-

covariance matrix will be used. An unstructured covariance structure by treatment group will be 

used to model the within-participant errors, assuming heteroscedasticity (variant covariance 

structure across treatment groups) and the measurements for different participants are 

independent. If the model fails to converge, the model will be simplified to include the following 

terms, removing 3-way interactions and the heteroscedasticity assumption: 

 treatment group as a factor variable 

 visit as a factor variable 

 country as a factor variable 

 strata variable (baseline HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)], and SGLT-2 

inhibitor use at randomization [Yes or No]), as a factor variable 

 baseline value (of the dependent variable) 

 interaction between visit and treatment group 

 interaction between visit and strata variable, and 

 interaction between visit and baseline value. 

If the model still fails to converge, the following covariance structures will be tested in this order 

for the simplified model:  

 unstructured covariance 

 heterogeneous Toeplitz 

 heterogeneous autoregressive 

 heterogeneous compound symmetry 

 homogeneous Toeplitz 

 homogeneous autoregressive, and 

 homogeneous compound symmetry. 

The first covariance structure that converges will be used.  

Some parameters may be log-transformed before fitting the MMRM as specified in Section 4.5. 

In these cases, model-based estimated means and 95% CI for each treatment group and treatment 

difference will be back-transformed and presented as mean percent change from baseline and as 

relative treatment difference to insulin glargine in percent change.  

If the data do not warrant use of the MMRM model, then an ANCOVA model will be conducted 

as described in Section 4.1.2.2.1. Missing values will be imputed based on the methods described 

in Section 4.1.3. 

4.1.2.3.2. Method for Binary Variables  

For binary efficacy measures derived from a continuous variable and guided by the efficacy 

estimand, the missing value in the underlying continuous variable will be imputed first based on 

the methods described in Section 4.1.3, and then the corresponding binary variable will be 

derived.  
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For the assessment of binary efficacy objectives, the logistic regression model described in 

Section 4.1.2.2.2, will be used and estimation of treatment group specific risk, risk difference, 

relative risk, p-value and 95% CI will be presented.  

4.1.3. Handling of Dropouts or Missing Data  

Discontinuation is expected to be uncommon. Participants who discontinue study intervention 

(that is, discontinue study treatment) will be encouraged to continue in the study for treatment 

period/phase and follow-up period/phase (period and phase are used interchangeably in this SAP; 

case report forms [CRFs] use phase).  

If there are occurrences of missing data despite all reasonable precautions, missing data will be 

imputed in a manner consistent with what the values would likely have been, had they been 

collected. 

For all adjudicated events, the date the CEC indicates the event occurred will be used in all 

analyses. If this date is missing, then the investigator-reported date will be used. 

For the analysis of MACE (MACE-4 and MACE-3) endpoints, missing data due to censoring 

will be implicitly handled by the Cox regression model, assuming censoring is independent of 

the outcome. 

For efficacy analyses guided by treatment-regimen estimand, missing data for continuous 

measures at the endpoint visit (for example, Week 52) will be imputed according to 

Table GZGS.4.3. 

In general, 5 scenarios are considered regarding the treatment journey of a trial participant 

relative to primary time point (for example Week 52 visit), as shown in Figure GZGS.4.1. 

 

Figure GZGS.4.1. Treatment journey of a trial participant in relation to permanent 

discontinuation of study intervention or study.  

Scenario 5 also covers the situations where a participant discontinues from the study intervention 

and then comes back for a study discontinuation visit for the same discontinuation reason on or 

prior to a scheduled visit. 
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In principle, data missing due to permanent discontinuation of study intervention (Scenario 4 

and 5A) will be imputed using retrieved dropouts (MI-RD), namely using multiple imputation 

based on data retrieved from participants who permanently discontinued study intervention, but 

continued in the study with non-missing measurements from the same treatment group. The 

overall imputation procedure for creating a single imputed dataset is provided in 

Table GZGS.4.3 (Liu and Qu 2024). For scenarios 4 and 5A, if there are not enough retrieved 

dropouts to provide a reliable imputation model (that is, if the model implemented does not 

converge), an alternative multiple imputation method with reference to the baseline data (that is, 

a return to baseline approach) will be used. Any missing values at baseline will be imputed in the 

same model when imputing the endpoint. 
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Table GZGS.4.3. Imputation Procedure  

Scenario  

(treatment/study discontinuation; 

missingness at endpoint) Methods to Handle Missing Values at Endpoint 

1. No study intervention discontinuation; 

no missing value 

N/A  

2. No study intervention discontinuation; 

with missing value 

Use observed data, including baseline and all post-baseline visits, 

across all time points from Scenario 1 and 2 to impute under the 

MAR assumption by treatment group. There should be very few 

such cases in a clinical trial in a clinical trial. No additional 

covariates will be included in the imputation model.  

3. Study intervention discontinuation; no 

missing value 

N/A  

4. Study intervention discontinuation 

with study discontinuation at a 

subsequent visit or completion of 

treatment period; with missing value 

Missing values at the endpoint visit will be imputed by treatment 

through MCMC (predictive mean matching method), using baseline 

and endpoint visit data from Scenario 3 (MI-RD) and impute 

missing values by treatment group. No additional covariates will be 

included in the imputation model. 

5. Study discontinuation resulting in 

study intervention discontinuation; with 

missing value 

5A: If the study discontinuation is possibly related to study 

intervention (see study discontinuation reasons classified as 

Category 5A in Table GZGS.4.4), missing values at the 

endpoint visit will be imputed in the same way as Scenario 4. 

5B: If the study discontinuation is clearly due to administrative 

reasons not related to study intervention (see study 

discontinuation reasons classified as Category 5B in 

Table GZGS.4.4), missing values at the endpoint visit will be 

imputed in the same way as Scenario 2. 

Abbreviations: MAR = missing at random; MCMC = Markov chain Monte Carlo; MI-RD = multiple imputation 

using retrieved dropouts; N/A = not applicable. 
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Table GZGS.4.4. Study Discontinuation Reasons  

Disposition Reason Associated Sub-Categories Category 

Adverse Event  5A 

Death  5A 

Protocol Deviationa  5A 

Pregnancy  5A 

Non-Compliance With Study Drug  5A 

Lack of Efficacy  5A 

Withdrawal by Subject 

Concern about study procedures/perceived risks 5A 

Scheduling conflicts 5A 

Subject is moving or has moved 5A 

Personal issue unrelated to trial 5A 

Due to Epidemic/Pandemic 5B 

Other (option to include a specify field) 5A 

Physician Decision 

Concern about study procedures/perceived risks 5A 

Due to epidemic/pandemic 5B 

Other (option to include a specify field) 5A 

Study Terminated by Sponsor  5B 

Site Terminated by Sponsor  5B 

Study Terminated by IRB/ERB  5B 

Lost to Follow-up  5A 

Other  5A 

Abbreviations: ERB = ethical review board; IRB = institutional review board. 

 

 

For efficacy analyses guided by efficacy estimand, the hypothetical strategy will be used to 

handle ICEs. For MMRM analysis, only data collected before the occurrence of any ICEs will be 

used in the MMRM analysis. Through the MMRM analysis, the potential efficacy measures 

(after the ICEs) will be implicitly imputed, as if participants did not have ICEs. For ANCOVA 

analysis, missing values at the last visit will be imputed through multiple imputation using all 

nonmissing data (excluding data collected after ICEs) from the same treatment group under the 

missing at random (MAR) assumption. The same method will also be used to impute the missing 

value in the underlying continuous variables of binary outcomes.  

Additionally, a modified multiple imputation is planned as a sensitivity analysis to impute 

missing data for Scenario 5B in Table GZGS.4.3. Instead of using data (observed and imputed) 

in Scenarios 1 to 4, data observed from Scenario 3 will be used to impute Scenario 5B.  
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4.2. Participant Dispositions  

The participant dispositions for the screening period, the study intervention/treatment, the 

treatment period and/or the follow-up period will be collected in CRFs with the corresponding 

primary reason. The study completion for a participant is defined as the participant completing 

both the treatment period and the follow-up period, regardless of completion of study 

intervention.  

The following listings will be provided:  

1. all randomized participants 

2. randomized participants who were discontinued from the study intervention due to 

inadvertent enrollment, and 

3. study and study intervention disposition for participants.  

Participant flow including summaries of screen failure, randomization, study and study 

intervention disposition will be provided for all entered participants. Participant allocation by 

region, country, and center/site will be reported for entered participants.  

Kaplan-Meier plots of time to premature study discontinuation, premature study intervention 

discontinuation, and premature study intervention discontinuation due to adverse events (AE) 

will be provided based on the randomized participants by treatment group. 

Time-to-event analyses of premature study treatment discontinuation, study intervention 

discontinuation due to AE, and study discontinuation may be conducted. 

4.3. Primary Endpoint(s)/Estimand(s) Analysis  

The primary objective is to demonstrate that orforglipron is non-inferior to insulin glargine (with 

a NIM of 1.8) in occurrence of MACE-4.  

Time to first occurrence of CEC-confirmed MACE-4 will be guided by the estimand defined in 

Section 1.1. The assessment will be conducted using the safety participants set and the safety 

data points set (Section 3).  

Treatment comparisons will be performed for the primary objective at the significance level of 

0.05 (Section 2.1). 

4.3.1. Definition of Endpoint(s)  

The primary endpoint is the time from randomization to first occurrence of any component of the 

following CEC-confirmed MACE-4:  

 CV death  

 myocardial infarction (MI)  

 hospitalization for unstable angina, or  

 stroke.  

In cases where the cause of death cannot be determined, the death will be considered a CV death.  
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4.3.2. Main Analytical Approach  

A Cox proportional hazards model will be used to analyze the primary endpoint as specified in 

Section 4.1.2.1. The 2-sided 95% CI for the HR (orforglipron versus insulin glargine) will be 

estimated and noninferior to insulin glargine in its effects on CV events will be declared if the 

upper limit of the CI is <1.8. The WALD test p-value will be used for the evaluation of non-

inferiority of orforglipron to insulin. The censoring date for a participant is the date of the 

participant’s end of follow-up, as described in Section 4.1.2.1.  

For the primary database lock or interim database lock in Section 4.10.1, if occurred, participants 

who have not experienced an event of interest will be censored. The censoring date will be the 

earliest of 

1. end of follow-up date, and 

2. database lock cut-off date.  

The CEC-confirmed MACE-4 will be included in the analysis at the primary or interim database 

lock cut-off. For the participants who experienced events reported by the investigators but not 

adjudicated before the database lock cut-off date, they will be censored at the date of the event as 

reported by the investigator. 

The Kaplan-Meier method will be used to estimate the cumulative event curve over time. Counts 

and percentages of participants who experience a MACE-4 will be provided by treatment group, 

as well as the HR.  

Participant-years (PY) of follow-up for a specific event of interest is defined for each participant 

as the time-to-event divided by 365.25. The incidence rate per 100 PY of follow-up is defined by 

dividing the number of participants who experienced the event during the study period by the 

event specific total PY of follow-up (that is, time-to-event defined above) multiplied by100. The 

absolute risk difference for an endpoint is defined as the difference in incidence rate per 100 PY 

between the 2 treatment groups (orforglipron minus insulin glargine).  

Counts and proportions of participants who experience the primary endpoint event during the 

on-treatment period will be provided. The same Cox model as the primary efficacy analysis for 

the primary endpoint will be performed using on-treatment period data. HR, with its 95% CI and 

p-value from the model, will be provided. If the event date for participants who experience the 

primary endpoint event is later than the date of taking last study intervention plus 7, the 

participant will be replaced as a censored case with the date of taking last study intervention plus 

7. For participants censored, the censoring date is replaced with the earliest date of either the date 

of taking last study intervention plus 7 days or the date of the participant’s end of follow-up. 

Each component of MACE-4 events will be analyzed separately using a Cox proportional 

hazards model if there are enough events (at least more than 10 events) in each category. 
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4.3.3. Sensitivity Analysis on Primary Endpoint 

The following sensitivity analyses on the primary endpoint may be conducted at the final 

database lock if the model converges and will not be used for any inferential conclusions. 

1. A sensitivity analysis on the Cox proportional hazards model using HbA1c at Visit 1 

(≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol] and SGLT-2 inhibitor use at randomization [Yes or 

No]) with treatment group as a factor for MACE-4 will be conducted.  

2. A sensitivity analysis on the Cox proportional hazards model using baseline HbA1c 

(≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol] and SGLT-2 inhibitor use at randomization [Yes or 

No]), baseline body mass index (BMI), history of congestive heart failure by the New 

York Heart Association functional classification (NYHA) II to III (Yes/No) with 

treatment group as a factor for MACE-4 will be conducted. 

3. A sensitivity analysis on the Cox proportional hazards model using baseline HbA1c 

(≤8.5%, ˃8.5% [≤69, ˃69 mmol/mol] and SGLT-2 inhibitor use at randomization [Yes or 

No]) with treatment group as a factor for MACE-4 will be conducted for the randomized 

population. 

4. A sensitivity analysis on MACE-4 will be conducted based on the following imputed 

missing follow-up time based on Section 4.3.3.1.  

4.3.3.1. Imputation of Missing Follow-up Time  

The purpose of this analysis is to impute the missing time for the lost-to-follow-up participants. 

In the safety participants set, the missing follow-up time for participants whose primary endpoint 

status is not ascertained during the study close-out period will be imputed by the estimated event 

rate model for the primary endpoint from the retrieved dropouts (He et al. 2023). A single 

imputed complete dataset will be generated via the following steps: 

1. Retrieved dropouts are defined as participants who prematurely and permanently 

discontinue the study intervention because of a reason other than death, were not 

prematurely discontinued from the study, and who did not experience a primary endpoint 

before discontinuing study intervention in the same treatment group.  

2. The event-rate model will be estimated for the time from study intervention 

discontinuation to the primary endpoint among retrieved dropouts by treatment group. A 

piecewise exponential hazards model may be used to model the event rate. The final 

model, including intervals such as [0,0.5), [0.5,1) and [1, infinity) years, will be made 

prior to primary analysis lock. When or if the event rate functions will not be fitted to the 

treatment-wise distribution, it may be necessary to modify the model after final database 

lock. 

3. Generate missing follow-up time from the censoring date to the end of the study (last day 

of the study close-out period) for participants for whom the primary endpoint was not 

ascertained according to the estimated model.  

4. The simulated time-to-event from randomization will be given as the sum of the observed 

time to censor from randomization and the generated missing follow-up time.  

5. If the simulated time-to-event is shorter than the duration to the end of study from 

randomization, then the participant is considered as to have experienced a primary 
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endpoint at the simulated time; if not, the participant is considered as to have been 

censored at the time of the end of the study.  

6. The complete dataset will be obtained by combining the imputed dataset for participants 

for whom the primary endpoint was not ascertained and the dataset for remaining 

participants for whom the primary endpoint status was confirmed.  

Iterate (for example, 1000 times) steps 3 to 6, and obtain the multiple complete datasets for the 

number of iterations, where, in each iteration of multiple simulations, the different parameters of 

the estimated model (for example, lambda of scale parameter of the exponential distribution) 

according to a proper distribution will be used.  

4.4. Secondary Endpoint(s)/Estimand(s) Analysis  

4.4.1. Key Secondary Endpoint(s)/Estimand(s)  

The following key secondary study objectives will be evaluated: 

 demonstrate that orforglipron is noninferior to insulin glargine with respect to mean 

change from baseline in HbA1c at Week 52. The NIM is 0.3%. 

 demonstrate that orforglipron is superior to insulin glargine with respect to mean change 

from baseline in HbA1c at Week 52. 

 demonstrate that orforglipron is superior to insulin glargine with respect to mean percent 

change from baseline in body weight at Week 52. 

 demonstrate that orforglipron is superior to insulin glargine with respect to mean change 

from baseline in body weight at Week 52. 

 demonstrate that orforglipron is superior to insulin glargine with respect to time to first 

occurrence of any MACE-3. 

Time to first occurrence of CEC-confirmed MACE-3 will be guided by the similar estimand 

described in Section 1.1. 

The remaining key secondary endpoints will be evaluated based on both treatment regimen 

estimand and efficacy estimand as described in Section 1.1.  

In addition, if HbA1c is not measured at Week 52 visit for key secondary endpoint, retest 

conducted within 7 days of Week 52 visit will be used as key secondary endpoint in model 

analyses. 

4.4.1.1. Definition of Endpoint(s)  

 change from baseline in HbA1c at Week 52 

 percent change from baseline in body weight at Week 52 

 change from baseline in body weight at Week 52, and 

 MACE -3: time from randomization to first occurrence of any CEC-confirmed MACE-3 

(MI, stroke, or CV death event).  
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4.4.1.2. Main Analytical Approach  

4.4.1.2.1. Mean Change from Baseline in HbA1c at Week 52 

The key secondary efficacy endpoint will be guided by both treatment regimen estimand and 

efficacy estimand. The analysis will be conducted utilizing HbA1c data from baseline through 

the 52-week visit.  

For the treatment regimen estimand, treatment regimen data points set (Section 3) will be used. 

Missing data will be imputed in the procedure in Table GZGS.4.3. After data imputation, the 

"full" data set will be analyzed using ANCOVA model in Section 4.1.2.2.1. The ANCOVA 

analysis will be conducted with multiple imputation of missing primary measure and statistical 

inference over multiple imputation of missing data. The analysis model is described in 

Section 4.1.2.2.1.  

For efficacy estimand, efficacy estimand data points set (Section 3) will be used for the MMRM 

estimation (Section 4.1.2.3.1). The analysis model and selection of covariance structure is 

described in Section 4.1.2.3.1.  

For the change from baseline in HbA1c at 52 weeks, noninferiority of orforglipron to insulin 

glargine will be declared if the upper limit of the 2-sided (1- α)*100% CI for the difference 

between orforglipron and insulin glargine (orforglipron minus insulin glargine) is less than 0.3% 

(noninferiority margin), with the allocated significance level (α) according to the testing 

strategies of hypotheses (Section 2.1). 

Assessment of superiority of orforglipron compared to insulin glargine will be conducted using 

the same statistical models as those used above, with the allocated significance level (α) 

according to the graphical testing approach (Section 2.1). Decisions will be guided by the 2-sided 

p-values for mean comparisons between orforglipron and insulin glargine (see details in 

Section 2.1). 

4.4.1.2.2. Mean Percent Change in Body Weight from Baseline at Week 52  

The key secondary efficacy endpoint, mean percent change from baseline in body weight at 

52-week visit will be guided by both the efficacy estimand and the treatment regimen estimand.  

Analyses of this endpoint will be similar as those described above for the change from baseline 

in HbA1c at Week 52.  

4.4.1.2.3. Mean Change from Baseline in Body Weight at Week 52  

The key secondary efficacy endpoint, change from baseline in body weight at 52-week visit will 

be guided by both the efficacy estimand and the treatment regimen estimand.  

Analyses of this endpoint will be similar as those described above for the mean change from 

baseline in HbA1c at Week 52.  

4.4.1.2.4. MACE-3  

Similar statistical analysis and summary will be conducted for time from randomization to first 

occurrence of any CEC-confirmed MACE-3 (MI, stroke, or CV death event) as for the primary 

endpoint (Section 4.3.2).  
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Superiority of orforglipron versus insulin glargine will be declared if the upper limit of the 

2-sided (1- α)*100% CI for the HR is below 1.0, with the allocated significance level (α) 

according to the testing strategies of hypotheses (Section 2.1). 

4.4.2. Sensitivity Analysis on Key Secondary Efficacy Endpoints  

Additional sensitivity analyses will be conducted to assess the robustness of the key secondary 

efficacy results (all key secondary endpoints except MACE-3) using alternative imputation 

methods. 

4.4.2.1. Modified Multiple Imputation  

A modified multiple imputation is planned as a sensitivity analysis to assess the robustness of the 

superiority claim of the key secondary endpoints. The details are described in Section 4.1.3.  

4.4.2.2. Multiple Imputation-based Tipping-Point Analysis  

A multiple imputation-based tipping-point (MI-TP) analysis is planned as a sensitivity analysis 

to explore how different patterns of HbA1c change post-treatment period discontinuation by 

different treatment groups could impact the treatment comparisons.  

To start with, missing data are imputed according to the imputation procedure as shown in 

Table GZGS.4.3. A penalty is then added to those imputed values at Week 52 visit. The analysis 

is to vary the magnitude of the penalties added for all treatment groups under comparison and 

evaluate the impact these would have on the study conclusion. A 2-dimensional space of 

penalties will be assessed for the comparison of orforglipron and insulin glargine ranging from -

30% to 30%. MI-TP aims to evaluate the robustness of the noninferiority or superiority claim to 

the assumptions of using the observed data to impute the missing HbA1c in all treatment groups. 

The sensitivity analyses outlined in Section 4.3.3 for the primary endpoint will be conducted for 

MACE-3. 

4.4.2.3. Sensitivity Analysis for MACE-3  

Similar statistical analysis and summary will be conducted for time from randomization to first 

occurrence of any CEC-confirmed MACE-3 (MI, stroke, or CV death event) as for the primary 

endpoint (Section 4.3.2) for randomized population.  

4.4.3. Sensitivity Analysis on Key Secondary Endpoints without Excluding 

Participants Randomized at Sites Closed due to GCP Non-compliance Issues  

A sensitivity analysis will be conducted for all key secondary efficacy endpoints based on the 

population specified in Section 4.1.2 without excluding the participants randomized at sites 

closed due to GCP non-compliance issues. Each endpoint will be evaluated based on the 

approaches described in Section 4.4.1.2. 

4.5. Additional Secondary Analysis  

The analyses of additional secondary endpoints will follow Table GZGS.4.1 and Section 4.1. 

The additional secondary endpoints are: 

 change from baseline in HbA1c at Week 76 
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 proportion of participants with an HbA1c target value of <7.0% (53 mmol/mol) at Week 

52 and Week 76  

 proportion of participants with an HbA1c target value of ≤6.5% (48 mmol/mol) at Week 

52 and Week 76 

 proportion of participants with an HbA1c target value of <5.7% (39 mmol/mol) at Week 

52 and Week 76 

 change from baseline in fasting serum glucose at Week 52 and Week 76 

 change from baseline in daily average 7-point self-monitoring of blood glucose (SMBG) 

at Week 52 

 percent change from baseline in body weight at Week 76 

 change from baseline in body weight at Week 76 

 change from baseline in body mass index (BMI) at Week 52 and Week 76 

 change from baseline in waist circumference at Week 52 and Week 76 

 proportion of participants who achieved weight loss of ≥5%, ≥10%, and ≥15% at Week 

52 and Week 76 

 change from baseline at Week 52 and Week 76 for lipid parameters (log-transformation 

may be conducted) 

 change from baseline in blood pressure parameters at Week 52 and Week 76  

 estimated glomerular filtration rate (eGFR) slope (Chronic Kidney Disease-Epidemiology 

[CKD-EPI] cystatin-c equation 2012) 

 urinary albumin to creatinine ratio (UACR): percent change from baseline. 

Log-transformation may be conducted. 

 composite kidney outcome of new onset of macroalbuminuria, ≥40% decline in eGFR 

from baseline, end-stage renal disease (ESRD), or renal deaths  

 composite kidney outcome of ≥40% decline in eGFR from baseline, ESRD, or renal 

deaths 

 change from baseline for health outcomes at Week 52 and Week 76, and 

 incidence of serious adverse events (SAEs), treatment-emergent adverse events (TEAEs), 

discontinuations due to AEs. 

 change from baseline in SBP at Week 52 for participants with the following baseline 

categories: 

o baseline SBP ≥ 140 mmHg and with antihypertensive medications use 

o baseline SBP ≥ 140 mmHg and without antihypertensive medications use 

o baseline SBP ≥ 130 to ≤ 139 mmHg and with antihypertensive medications use 

o baseline SBP ≥ 130 to ≤ 139 mmHg and without antihypertensive medications use 

Note: For SMBG, valid SMBG profiles will be used for analysis, defined as having 

non-missing values at ≥4 time points (including at least 1 post-meal point) among the 

7 prespecified time points and being collected within 2 weeks prior to the given visit. For 

each time point, the average of the corresponding SMBG values from the valid SMBG 

profiles will be used for analysis. In addition to the analyses on the mean of all 7-point 

measurements, similar analyses will be performed for each of the 7 points, the 2-hour 
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morning, midday, and evening meal excursions, the mean of all meals 2-hour excursion, the 

mean of all pre-meal measurements, and the mean of all 2-hour post-prandial measurements. 

4.5.1. Renal Endpoints  

The definition of 2 composite renal endpoints are: 

 The composite kidney outcome (CKO-4) of new onset of macroalbuminuria, ≥40% 

decline in eGFR from baseline, ESRD, or renal deaths through the end of the study. The 

composite endpoint is defined if a participant has at least 1 of the above 4 events.  

 The composite kidney outcome (CKO-3) of ≥40% decline in eGFR from baseline, ESRD, 

or renal deaths through the end of the study. The composite endpoint is defined if a 

participant has at least 1 of the above 3 events. 

ESRD is defined by Preferred Terms (PTs) that cover renal replacement therapy or persistent 

eGFR<15 mL/min/1.73 m2 on 2 or more consecutive measures. 

Participants with renal death will be identified by an independent CEC where the cause of death 

is a subtype of renal death.  

The above renal composite endpoints and eGFR and UACR will be analyzed at the primary and 

final database lock in the overall study population and in the subpopulation with baseline high or 

very high risk chronic kidney disease (CKD; defined in the objective, Section 1.1).  

For the renal composite endpoints, time from randomization to the first occurrence of the 

composite renal endpoints will be analyzed using Kaplan-Meier estimator and Cox proportional 

hazards model when appropriate. The participants without any event will be censored at the date 

of participant’s end of follow-up (defined at Section 4.1.2.1). If a participant has more than 1 

event in the composite endpoint, the earliest date of the event will be considered as the first 

occurrence. The renal composite endpoints is considered as an efficacy endpoint and will be 

evaluated using all randomized participants (Section 3) and data from randomization to the end 

of study. 

Specific to eGFR, a slope analysis will be constructed to measure the slope difference between 

treatment groups with eGFR as a dependent variable, including treatment group, a strata variable 

(baseline HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)], SGLT-2 inhibitor use at randomization 

[Yes or No]), pooled country, baseline eGFR, time (as a continuous variable), and treatment-by-

time interaction (the parameter of interest) as fixed effects and including participant specific 

slope and intercept as random effects. 

UACR is considered as an efficacy endpoint and will be guided by an estimand comparing 

orforglipron with insulin glargine using the randomized participants analysis set and the efficacy 

estimand data points set (Section 3). A subgroup analysis of UACR by baseline SGLT-2i use 

may be conducted. 

eGFR slope is considered as an efficacy endpoint and will be guided by an estimand comparing 

orforglipron with insulin glargine for the randomized participants who completed 104 weeks of 
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study participation and using the efficacy estimand data points set to ensure similar durations of 

follow up for the participants included in the analysis.  

The subgroup analyses of eGFR including the slope analysis by baseline SGLT-2i use may be 

conducted. In addition, the analyses of eGFR may also be conducted using CKD-EPI Creatinine-

Cystatin Equation 2021. 

4.5.2. Health Outcomes  

The patient-reported outcome questionnaires (except Patient Global Impression of Change 

[PGIC]) will be completed by the participants at baseline, Week 24, Week 52, Week 76, Week 

104, early discontinuation, and final treatment visit. The analysis will be conducted using an 

MMRM model (except Patient Global Impression of Severity [PGIS] and PGIC) guided by the 

treatment regimen and efficacy estimand as described in Section 4.1.2.2.1 and Section 4.1.2.3.1. 

4.5.2.1. EQ-5D-5L  

The EQ-5D-5L (EuroQol Research Foundation 2019) is a standardized 5-item instrument that 

assesses 5 dimensions of health. 

 mobility 

 self-care 

 usual activities 

 pain/discomfort, and 

 anxiety/depression. 

Each dimension has 5 levels:  

 no problems 

 slight problems 

 moderate problems 

 severe problems, and  

 extreme problems.  

The EQ-5D-5L also has a vertical visual analog scale (VAS) which records the respondent’s self-

rated health, with endpoints labeled as “best imaginable health state” (100) and “worst 

imaginable health state” (0). EQ-5D-5L health states are converted into a single index “utility” 

score using a scoring algorithm based on public preferences. The single index “utility” score will 

be based on the appropriate United Kingdom scoring algorithm (Devlin et al. 2018), where 

higher scores indicate better overall health-related quality of life. 

Each item will be summarized descriptively by treatment group at each scheduled visit at which 

the EQ-5D-5L is administered. The changes from baseline to Week 52 and Week 76 in the index 

and VAS scores will be analyzed using an ANCOVA model in Section 4.1.2.2.1 and MMRM 

mentioned in Section 4.1.2.3.1 along with baseline EQ-5D-5L score as a covariate.  

4.5.2.2. Impact of Weight on Self Perceptions Questionnaire  

The Impact of Weight on Self Perceptions Questionnaire (IW-SP) contains 3 items that assess 

how often a participant’s body weight affects how happy they are with their appearance and how 
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often they feel self-conscious when out in public. Each item is rated on a 5-point scale ranging 

from 1 = “always” to 5 = “never.” Total scores for the IW-SP are derived by summing the item 

scores and dividing by the number of items. The score can also be transformed to a range from 

0 to 100. Higher IW-SP scores correspond to better self-perception. 

Descriptive summaries by treatment group at each scheduled visit at which the IW-SP is 

administered will be presented for each item. Treatment comparison in the transformed overall 

IW-SP total score change from baseline to Week 52 and Week 76 will be analyzed using an 

ANCOVA model in Section 4.1.2.2.1 and MMRM mentioned in Section 4.1.2.3.1 along with 

baseline IW-SP score as a covariate. 

4.5.2.3. Ability to Perform Physical Activities of Daily Living  

The Ability to Perform Physical Activities of Daily Living (APPADL) contains 7 items that 

assess how difficult it is for participants to engage in certain activities considered to be integral 

to normal daily life, such as walking, standing, and climbing stairs (Hayes et al. 2012). Items are 

scored on a 5-point numeric rating scale, where 5 = “not at all difficult” and 1 = “unable to do.” 

A raw overall score is calculated by simply summing the scores of the 7 items, and a transformed 

overall score is obtained by linearly transforming the raw overall score to a 0 to 100 scale. A 

higher raw overall score and a higher transformed overall score are indicative of better ability to 

perform activities of daily living. 

Descriptive summaries by treatment group at each scheduled visit at which the APPADL is 

administered will be presented for each item. Treatment comparison in the transformed overall 

APPADL score change from baseline to Week 52 and Week 76 will be analyzed using an 

ANCOVA model in Section 4.1.2.2.1 and MMRM mentioned in Section 4.1.2.3.1 along with 

baseline APPADL score as a covariate. 

4.5.2.4. Diabetes Treatment Satisfaction Questionnaire  

The Diabetes Treatment Satisfaction Questionnaire (DTSQ) contains 8 items (conceptually the 

same items in the status [DTSQs] and change [DTSQc] versions, Bradley [1994]).  

 For DTSQs, six items (1 and 4 through 8) are rated from 0 to 6 and item scores 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, six items (1, and 4 through 8) are scored on a scale of -3 to +3. Item scores 

are summed to produce a measure of change in study intervention satisfaction. For all 

items except items 2 (perceived frequency of hyperglycemia) and item 3 (perceived 

frequency of hypoglycemia):  

o the higher the score, the greater the improvement in study intervention satisfaction 

o the lower the score, the greater the deterioration in study intervention satisfaction, 

and 

o a score of 0 represents no change. 

o For items 2 and 3: the lower the score, the better the glucose control. 
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Descriptive summaries will be provided at baseline (DTSQs only) and at Week 52 or Week 76 

(DTSQc only) for the perceived hyperglycemia item, perceived hypoglycemia item, the 6-item 

overall satisfaction score.  

Treatment comparison in the change from baseline in DTSQs scores and in the actual responses 

to DTSQc at Week 52 and at Week 76 will be analyzed using an ANCOVA model in  

Section 4.1.2.2.1 and MMRM mentioned in Section 4.1.2.3.1 along with baseline DTSQs score 

as a covariate. The analyses will be conducted for the perceived hyperglycemia item, perceived 

hypoglycemia item, and the 6-item overall satisfaction score. 

4.5.2.5. Patient Global Impression of Severity - Physical Function Due to Weight  

The PGIS physical function weight questionnaire is designed to assess participants’ overall 

perception of their condition. This is a single global item that asks participants to rate how their 

weight limited their ability to perform physical activities in the past 7 days on a 5-point scale 

ranging from “not at all limited” to “extremely limited.” 

The counts and percentages of participants for PGIS response categories Week 52 and Week 76 

will be summarized by treatment group. A shift table from baseline to postbaseline of 5 PGIS 

response categories will be created at each postbaseline visit. 

4.5.2.6. Patient Global Impression of Change - Physical Function Due to Weight  

The PGIC physical function weight questionnaire is designed to assess participants’ overall 

perception of the efficacy of treatment group. This is a single global item that asks participants to 

rate the overall change in their ability to perform physical activities due to their weight since 

starting the study medication. The responses are based on a 5-point scale ranging from “much 

better” to “much worse.” 

The counts and percentages of participants for PGIC response categories at Week 52 and 

Week 76 will be summarized by treatment group.  

4.5.2.7. Short-Form-36 Health Survey Version 2, Acute Form  

Per copyright owner, the PRO CoRE 2.0 Smart Measurement® System will be used to derive the 

following 8 domains and component scores: 

 Mental component score  

 Physical component score  

 Physical Functioning domain  

 Role-Physical domain  

 Bodily Pain domain  

 General Health domain  

 Vitality domain  

 Social Functioning domain  

 Role-Emotional domain, and  

 Mental Health domain.  
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Each domain is scored individually and information from these 8 domains is further aggregated 

into the 2 health component scores. Items are answered on Likert scales of varying lengths 

(3-point, 5-point, or 6-point scales). Scoring of each domain and both component scores are 

norm-based and presented in the form of T-scores, with a mean of 50 and a SD of 10; higher 

scores indicate better levels of function and/or better health (Maruish 2011). The following 

analyses for the actual values and change from baseline values will be conducted at Week 52 and 

Week 76:  

 descriptive summaries by treatment group,  

 ANCOVA model as described in Section 4.1.2.2.1, and  

 MMRM analysis as described in Section 4.1.2.3.1. 

4.5.3. Pharmacokinetic and Pharmacokinetic/Pharmacodynamic Methods  

Pharmacokinetic (PK), pharmacodynamic (PD), and PK/PD analysis are the responsibility of 

Lilly’s PK/PD group. Please refer to the Population PK Analysis plan.  

4.6. Tertiary/Exploratory Endpoint(s)/Estimand(s) Analysis  

The HOMA analyses are described in Table GZGS.4.5. The change and percent change from 

baseline to Week 52 and Week 104 will be analyzed using the MMRM model for the efficacy 

estimand. 

Table GZGS.4.5. Description and Derivation of HOMA Analyses  

Measure Description Variable Derivation/Comment Handling 

Missing 

Components 

Homeostasis 

Model 

Assessment 

The 

homeostasis 

model 

assessment 

2 B 

(HOMA2 B) 

estimates 

steady state 

beta cell 

function 

HOMA2 B 

(insulin) 

Calculated from the linka using fasting 

glucose and insulin laboratory values 

Missing if 

fasting glucose 

or insulin is 

missing 

Change from 

baseline in 

HOMA2 B 

(insulin) 

Calculated as: 

postbaseline HOMA2 B (insulin) – 

baseline HOMA2 B (insulin) 

Missing if 

baseline or 

postbaseline 

value is 

missing 

Percent change 

from baseline in 

HOMA2 B 

(insulin) 

Calculated as: 

[postbaseline HOMA2 B (insulin) / 

baseline HOMA2 B (insulin) – 1] × 

100% 

Missing if 

baseline or 

postbaseline 

value is 

missing 

HOMA2 B (C-

peptide) 

Calculated from the linka using fasting 

glucose and C-peptide laboratory values 

Missing if 

fasting glucose 

or C-peptide is 

missing 

Change from 

baseline in 

HOMA2 B 

(C-peptide) 

Calculated as: 

postbaseline HOMA2 B (C-peptide) – 

baseline HOMA2 B (C-peptide) 

Missing if 

baseline or 

postbaseline 

value is 

missing 
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Abbreviations: HOMA = homeostasis model assessment; IR = insulin resistance. 
a Derive HOMA2 B and HOMA2 IR using the calculator at https://www.rdm.ox.ac.uk/about/our-clinical-facilities-

and-mrc-units/DTU/software/homa. 

 

The following tertiary endpoints will be analyzed using the MMRM model for the efficacy 

estimand as described in Section 4.1.2.3.1. No missing data will be imputed for the continuous 

variables. The following analyses will be conducted only through the last treatment visit that has 

adequate number of observed values to ensure convergence of the MMRM. 

 change from baseline through final treatment visit in HbA1c and fasting glucose 

 change from baseline through final treatment visit in: 

o body weight 

o BMI 

o waist circumference 

Measure Description Variable Derivation/Comment Handling 

Missing 

Components 

Percent change 

from baseline in 

HOMA2 B 

(C-peptide) 

Calculated as: 

[postbaseline HOMA2 B (C-peptide) / 

baseline HOMA2 B (C-peptide) – 1] × 

100% 

Missing if 

baseline or 

postbaseline 

value is 

missing 

The 

homeostasis 

model 

assessment 2 

IR (HOMA2 

IR) estimates 

insulin 

resistance  

HOMA2 IR 

(insulin) 

Calculated from the linka using fasting 

glucose and insulin laboratory values 

Missing if 

fasting glucose 

or insulin is 

missing 

Change from 

baseline in 

HOMA2 IR 

(insulin) 

Calculated as: 

postbaseline HOMA2 IR (insulin) – 

baseline HOMA2 IR (insulin) 

Missing if 

baseline or 

postbaseline 

value is 

missing 

Percent change 

from baseline in 

HOMA2 IR 

(insulin) 

Calculated as: 

[postbaseline HOMA2 IR (insulin) / 

baseline HOMA2 IR (insulin) – 1] × 

100% 

Missing if 

baseline or 

postbaseline 

value is 

missing 

HOMA2 IR (C-

peptide) 

Calculated from the linka using fasting 

glucose and C-peptide laboratory values 

Missing if 

fasting glucose 

or C-peptide is 

missing 

Change from 

baseline in 

HOMA2 IR 

(C-peptide) 

Calculated as: 

postbaseline HOMA2 IR (C-peptide) – 

baseline HOMA2 IR (C-peptide) 

Missing if 

baseline or 

postbaseline 

value is 

missing 

Percent change 

from baseline in 

HOMA2 IR 

(C-peptide) 

Calculated as: 

[postbaseline HOMA2 IR (C-peptide) / 

baseline HOMA2 IR (C-peptide ) – 1] × 

100% 

Missing if 

baseline or 

postbaseline 

value is 

missing 
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 change from baseline through final treatment visit in (Log transformed data): 

o total cholesterol 

o HDL-cholesterol 

o LDL-cholesterol 

o VLDL-cholesterol 

o non-HDL cholesterol 

o triglycerides 

o C-reactive protein (high-sensitivity) 

o free fatty acids 

 change from baseline through final treatment visit in: 

o systolic blood pressure 

o diastolic blood pressure 

 change from baseline through final treatment visit in: 

o SF-36v2 Acute Form domain scores 

o EQ-5D-5L health state utilities and VAS 

o APPADL scores 

o IW-SP scores 

o DTSQs and DTSQc scores 

o PGIS – Physical Function Due to Weight, and 

o PGIC – Physical Function Due to Weight. 

The following tertiary endpoints will be analyzed using logistic regression model through the last 

treatment visit for the efficacy estimand after imputation of continuous outcome and 

dichotomized described in Section 4.1.2.2.2. 

 proportion of participants with HbA1c target values of <7.0% (53 mmol/mol), ≤6.5% 

(48 mmol/mol), or <5.7% (39 mmol/mol) and 

 proportion of participants with weight loss of ≥5%, ≥10%, and ≥15%. 

4.7. Safety Analyses  

Unless otherwise specified, safety assessments will be guided by an estimand comparing safety 

of orforglipron with insulin glargine for the entire study period (the treatment period plus safety 

follow-up period) irrespective of adherence to study intervention or initiation of additional 

antihyperglycemic medications. Safety assessments will be based on the safety participants 

analysis set and the safety data points set mentioned in Section 3. 

The planned safety analyses are consistent with compound-level safety standards, which are 

based on various sources, including company standards, internal and external subject matter 

experts, publications from cross-industry initiatives (for example, PHUSE 2013, PHUSE 2015, 

PHUSE 2017, PHUSE 2018, PHUSE 2022), and publications from regulatory agencies (for 

example, FDA 2010, EMA 2014, CDER/BIRSS 2022). Descriptions of the safety analyses are 

provided in this SAP, but some details are found in compound level safety standards.  
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All events that occur between the first dose of study intervention to the participant’s end of study 

participation will be included, regardless of the adherence to study intervention or initiation of 

additional anti-hyperglycemic medications. End of study participation is defined in Section 4.1. 

Unless specified otherwise, statistical comparison between treatment groups will be conducted 

using Fisher’s exact test. Risk difference and the 95% CI may be reported.  

For categorical safety measures, treatment group differences of percentages will be conducted 

using Fisher’s exact test or Pearson’s chi-squared test if applicable, unless otherwise specified. 

Risk difference and the 95% CI will be provided. 

For selected continuous safety measures, unless specified otherwise, for continuous safety 

measures, treatment group differences of mean change and percent mean change from baseline at 

all scheduled visits will be assessed via an MMRM using restricted maximum likelihood 

(REML), which will include the following terms: 

 treatment group as a factor variable 

 visit as a factor variable 

 baseline value (of the dependent variable), and 

 interaction between visit and treatment group. 

 If the data does not warrant the MMRM model, an ANCOVA model with treatment group as 

fixed effect and the continuous baseline value as a covariate will be conducted. 

No explicit imputation will be conducted for safety measures. Some parameters (such as UACR, 

p-amylase, and lipase) may be log-transformed before fitting the MMRM. In these cases, 

model-based estimated means and 95% CIs for each treatment group and treatment difference 

will be back-transformed and presented as mean percent change from baseline, and as the 

relative treatment difference of orforglipron compared to insulin glargine in percent change. 

For selected safety parameters, time-to-first-event analysis via Cox proportional hazards model 

may be conducted. P-values will be calculated based on log-rank test. The Kaplan-Meier method 

will be used to estimate the cumulative event curve over time. Counts and proportions of 

participants who experience the event will be calculated by treatment group. 

Where necessary, rate of events will be analyzed using an empirical method (see Appendix 6, 

Section 6.6) for statistical comparison. 

Some safety analyses may be conducted after excluding data after the initiation of new 

antihyperglycemic medications.  

4.7.1. Adverse Events  

An overview of counts and percentages of participants who experienced a TEAE, serious adverse 

event (SAE), death and discontinued from study intervention due to an AE will be summarized 

by treatment group. The counts and percentages of participants with TEAEs by maximum 

severity will be summarized by treatment group using MedDRA PT within SOC. 
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4.7.1.1. Treatment-Emergent Adverse Events  

A TEAE is defined as an event that first occurred or worsened in severity at or after first dose. 

The MedDRA Lowest Level Term (LLT) will be used in the treatment-emergent derivation. The 

maximum severity for each LLT during the baseline period including ongoing medical history 

will be used as baseline severity. For events with a missing severity during the baseline period, it 

will be treated as mild in severity for determining treatment-emergence. Events with a missing 

severity during the postbaseline period will be treated as “severe” and treatment-emergence will 

be determined by comparing to baseline severity. For events occurring on the day of first dose, 

the case report form (CRF)-collected information (for example, treatment-emergent flag, start 

time of study treatment and event) will be used to determine whether the event was pre- versus 

post-treatment if available. If the relevant information is not available, then the events will be 

counted as post-treatment. 

The counts and percentages of participants with TEAEs will be summarized by the treatment 

group using MedDRA Preferred Terms (PTs) nested within System Organ Classes (SOCs). 

Statistical comparisons will be applied at both the SOC and PT levels. Events will be ordered by 

decreasing risk difference within SOC. The SOC will be ordered by decreasing risk difference. 

The counts and percentages of participants with TEAEs, overall and common (common TEAEs 

occurred in ≥5% of participants before rounding), will be summarized by treatment group using 

MedDRA PT. Events will be in decreasing order by risk difference. For events that are sex-

specific, the denominator and computation of the percentage will include only participants from 

the given sex. 

For each participant 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 be presented as missing in the 

table. 

4.7.1.2. Deaths  

A listing of all deaths will be provided. The listing will include participant identification, 

treatment group, site number, date of death, age at the time of enrollment, sex, MedDRA PT of 

associated AE, time from first dose of study intervention to death, time from last dose of study 

intervention to death (if participant had discontinued study treatment), cause of death as reported 

by investigator, and cause of death as adjudicated by CEC. A summary of death with counts and 

percentages of participants may also be provided. 

4.7.1.3. Serious Adverse Events  

The counts and percentages of participants who experience a SAE (including deaths and SAEs 

temporally associated or preceding deaths) during the postbaseline period (including safety 

follow-up) will be summarized by the treatment group using MedDRA PT nested within SOC. 

A listing of all SAEs will be provided. The listing will include treatment group, participant 

identification, site number, date of event, age at the time of enrollment, sex, MedDRA SOC and 
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PT, reported term, severity, outcome, relationship to study intervention, time from first dose of 

study intervention to the event, AE start date, AE end date, seriousness, and action taken related 

to study intervention. 

4.7.2. Narratives  

Participant narratives will be provided for randomized participants analysis set who experience 

any of the following notable events:  

 death 

 serious adverse event (SAE), or  

 permanent discontinuation of study intervention due to AEs.  

Participant narratives (participant-level data and summary paragraph) will be provided for 

participants in the safety participants set with at least 1 notable event. Additionally, pregnancy 

narratives may be provided.  

4.7.3. Discontinuation from Study Due to Adverse Event  

Counts and percentages of participants who permanently discontinue study due to AE during the 

postbaseline period will be summarized by treatment group using MedDRA PT nested within 

SOC. 

4.7.4. Discontinuation from Study Treatment Due to Adverse Event  

Counts and percentages of participants who prematurely discontinue study intervention due to 

AEs will be summarized by treatment group using MedDRA PT nested within SOC. 

Time-to-event analysis of time to study intervention discontinuation by treatment group as well 

as time to study intervention discontinuation due to AEs will be conducted. 

4.7.5. Study Treatment Interruption Due to Adverse Events  

Counts and percentages of participants which have a study intervention interruption due to AEs 

will be summarized by treatment group using MedDRA PT nested within SOC. 

4.7.6. Study Treatment Dose De-escalation Due to Adverse Events  

Counts and percentages of participants who have a study intervention dose de-escalation due to 

AEs will be summarized by treatment group using MedDRA PT nested within SOC. 

4.7.7. Overdose  

Listing of participants reporting AEs related to suspected overdosing of orforglipron and insulin 

glargine will be provided. 

4.7.8. Adverse Events of Special Interest and Other Safety Topics  

For adverse events of special interest or special safety topics, counts and percentages of 

participants will be summarized by treatment group and PT with decreasing frequency of risk 

difference. Individual participant level data may be presented. Displays with individual 

participant level data may be created using various formats, such as a customized listing and/or a 

customized graphical participant profile. In general, safety topics of interest will be identified by 

Approved on 13 Feb 2026 GMT



CONFIDENTIAL J2A-MC-GZGS Statistical Analysis Plan Version 5.0 

LY3502970 PAGE 60 

1 or more standardized Medical Dictionary for Regulatory Activities (MedDRA) query(ies) 

(SMQs), system organ class (SOC), high-level term, FDA Medical Query, or by a Lilly defined 

MedDRA Preferred Term (PT) listing based upon the review of the most current MedDRA 

version, or by relevant laboratory changes. The final searching criteria and analysis methods will 

be based on the most updated compound level standard.  

Unless specifically detailed in SAP GZGS, a listing will be provided instead of a summary table 

if the number of events of interest is less than 10. 

4.7.8.1. Hypoglycemia  

Per Protocol GZGS, investigators should use the following classification of hypoglycemia.  

Hypoglycemia definitions and categories 

Level 1 hypoglycemia (Level 1) 

Glucose <70 mg/dL (3.9 mmol/L) and ≥54 mg/dL (3.0 mmol/L)  

Level 1 hypoglycemia should alert the participant to take action such as treatment with fast-

acting carbohydrates. Providers should continue to counsel participants to treat hypoglycemia at 

this glucose alert value.  

Level 2 hypoglycemia (Level 2) 

Level 2 hypoglycemia is a glucose value of <54 mg/dL (3.0 mmol/L). This glucose threshold is 

clinically relevant regardless of the presence or absence of symptoms of hypoglycemia.  

Level 3 hypoglycemia (Level 3) - severe hypoglycemia 

A severe event characterized by altered mental and/or physical status requiring assistance for 

treatment of hypoglycemia. For example, participants had altered mental status and could not 

assist in their own care, or were semiconscious or unconscious, or experienced a coma with or 

without seizures and the assistance of another person was needed to actively administer 

carbohydrate, glucagon, or other resuscitative actions. Glucose measurements may not be 

available during such an event, but neurological recovery attributable to the restoration of 

glucose concentration to normal is considered sufficient evidence that the event was induced by a 

low glucose concentration.  

 The determination of a hypoglycemic event as an episode of severe hypoglycemia, as 

defined above, is made by the investigator based on the medical need of the participant to 

have required assistance and is not predicated on the report of a participant simply having 

received assistance.  

 If a hypoglycemic event meets the criteria of severe hypoglycemia, the investigator must 

record the event as serious on the AE CRF and report it to the sponsor as an SAE.  

Nocturnal hypoglycemia 

Nocturnal hypoglycemia is a hypoglycemia event (including severe hypoglycemia) that occurs 

at night and presumably during sleep.  
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Summary of incidence (percent of participants experiencing ≥1 episode) and rate 

(episodes/participant/year) will be also provided for level 2 and level 3 of hypoglycemia, 

separately. If warranted by data, summary of incidence and rate of level 1 hypoglycemia may be 

conducted. The statistical comparison between orforglipron and insulin glargine will only be 

conducted for the overall study period. For all other time intervals of interest, only the empirical 

rate of events will be reported by treatment groups. To avoid duplicate reporting, all consecutive 

hypoglycemic events occurring within a 1-hour period will be considered as a single 

hypoglycemic event. Only hypoglycemia events prior to initiation of any additional anti-

hyperglycemic medications (regardless of how many days the medication was taken) will be 

included. A listing of level 2 or level 3 hypoglycemic events will also be provided. Additionally, 

the above analyses will be performed for the safety participants analysis set regardless of 

adherence to study intervention or initiation of anti-hyperglycemic medications. 

The incidence of a hypoglycemic event will be analyzed using logistic regression with treatment 

group, pooled country, and a single strata variable for other stratification factors (baseline 

HbA1c [≤8.5%, >8.5% (≤69, >69 mmol/mol)], and SGLT-2 inhibitor use at randomization [Yes 

or No]) as fixed effects. The rate of events will be analyzed using an empirical method (see 

Appendix 6, Section 6.6) for statistical comparison. 

Incidence and rate of level 2 or level 3 hypoglycemia for the participants with and without 

sulfonylurea medication (regardless of SGLT-2 or metformin at baseline) will be reported. 

Incidence and rate of level 2 or level 3 hypoglycemia for the participants who are using SGLT-2 

medications without sulfonylurea will be reported. Incidence and rate of level 2 or level 3 

nocturnal hypoglycemia will be reported.  

4.7.8.2. Severe Persistent Hyperglycemia  

A summary of rescue therapy taken for severe persistent hyperglycemia (counts and percentages 

of participants) by treatment group will be provided. If there are enough episodes (≥10), time-to-

first-event analyses for the initiation of rescue medications will be conducted by treatment group 

using a Cox proportional regression model. For participants without an event, “time-to-event” 

will be censored at end of the study completion/withdrawal or at the date of death.  

4.7.8.3. Pancreatitis  

If data warrants, summaries of positively-adjudicated and investigator-reported pancreatitis 

events will be provided by treatment group. Number and percentage of participants with 

treatment-emergent pancreatic events will be summarized using the predefined Standardized 

MedDRA Queries (SMQ) search for Acute pancreatitis (20000022, narrow scope) and MedDRA 

PT of Chronic pancreatitis (10033649). Listing of participants with adjudicated pancreatitis and 

investigator-reported pancreatitis events will be provided.  

4.7.8.3.1. Pancreatic Enzyme Assessment  

Observed pancreatic enzyme data (p-amylase and lipase) will be summarized by treatment group 

and nominal visit. An MMRM analysis as described in Section 4.7 will be used to analyze each 

pancreatic enzyme with a log-transformed (postbaseline measure/baseline measure) response 

variable. 
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Additionally, counts and percentages of participants with maximum postbaseline pancreatic 

enzyme value exceeding the following thresholds will be provided by maximum baseline 

pancreatic enzyme value (≤ upper limit of normal [ULN], > ULN), and treatment group: 

>1× ULN, >1.5× ULN, >3 × ULN, >5 × ULN, and >10 × ULN. 

4.7.8.4. Hepatic Safety  

4.7.8.4.1. Hepatic Disorders  

The counts and percentages of participants with TEAEs potentially drug-related hepatic 

disorders will be summarized by treatment group using the MedDRA PTs nested within SMQs.  

Detailed searching criteria are as follows: 

 broad and narrow terms in the Liver related investigations, signs and symptoms SMQ 

(20000008) 

 broad and narrow terms in the Cholestasis and jaundice of hepatic origin SMQ 

(20000009) 

 broad and narrow terms in the Hepatitis non-infections SMQ (20000010) 

 broad and narrow terms in the Hepatic failure, fibrosis and cirrhosis and other liver 

damage SMQ (20000013), and  

 narrow terms in the Liver-related coagulation and bleeding disturbances SMQ 

(20000015). 

4.7.8.4.2. Liver Enzymes  

Analyses for laboratory analyte measurements are described in Section 4.7.11.3. This section 

describes additional analyses of liver enzymes.  

The counts and percentages of participants with the following elevations in hepatic laboratory 

tests at any time during the treatment period and during the entire study including follow-up 

period will be summarized between treatment group:  

 alanine aminotransferase (ALT): The counts and percentages of participants with a 

measurement greater than or equal to 1 time (1×), 3 times (3×), 5 times (5×), 10 times 

(10×), and 20 times (20×) the performing lab upper limit of normal (ULN) will be 

summarized for all participants with a postbaseline value.  

 aspartate aminotransferase (AST): The counts and percentages of participants with a 

measurement greater than or equal to 1 time (1×), 3 times (3×), 5 times (5×), 10 times 

(10×), and 20 times (20×) the performing lab ULN will be summarized for all 

participants with a postbaseline value.  

 alkaline phosphatase (ALP): The counts and percentages of participants with a 

measurement greater than or equal to 2 times (2×) and 3 times (3×) the performing lab 

ULN will be summarized for all participants with a postbaseline value.  

 total bilirubin (TBL): The counts and percentages of participants with a measurement 

greater than or equal to 2 times (2×), 5 times (5×), and 8 times (8×) the performing lab 

ULN will be summarized for all participants with a postbaseline value.  
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 direct bilirubin (DBL): The counts and percentages of participants with a measurement 

greater than or equal to 2 times (2×) and 5 times (5×) the performing lab ULN will be 

summarized for all participants with a postbaseline value.  

 gamma-glutamyl transferase (GGT): The counts and percentages of participants with a 

measurement greater than or equal to 2 times (2×) the performing lab ULN will be 

summarized for all participants with a postbaseline value. 

Two plots will be provided as follows: 

 Hepatocellular Drug-Induced Liver Injury (DILI) Screening Plot (TBL versus ALT or 

AST): Each participant is plotted (scatterplot) based on their maximum postbaseline TBL 

(y-axis) versus transaminase (ALT or AST, whichever is higher), regardless of the time 

between the 2 maximum values. Dashed lines represent TBL and transaminase cut-offs of 

2× ULN and 3× ULN (default) respectively. A potential Hy’s law case is circled and 

defined as having a maximum postbaseline TBL ≥2× ULN within 30 days after 

maximum postbaseline ALT or AST ≥3× ULN, without findings of cholestasis (defined 

as ALP <2× ULN). Include all scheduled and unscheduled laboratory test values.  

 Cholestatic DILI Screening Plot (TBL versus ALP): Each participant is plotted (scatter 

plot) based on their maximum postbaseline total bilirubin (y-axis) versus ALP (x-axis), 

regardless of the time between 2 maximum values. Dashed lines represent TBL and ALP 

cut-offs of 2× ULN and 2× ULN (default) respectively. A potential cholestatic liver 

injury case is circled and defined as having a maximum postbaseline TBL ≥2× ULN 

within 30 days after maximum postbaseline ALP ≥2× ULN. Include all scheduled and 

unscheduled laboratory test values.  

The counts and percentages of participants in each quadrant and overall, of the respective plots 

will be provided by treatment group orforglipron and insulin glargine, if data is warranted. For 

the potential hepatocellular DILI plot, the quadrants will be: Potential Hy’s Law (right upper), 

Cholestasis (left upper), Temple’s corollary (right lower). 

For the potential cholestatic DILI plot, the quadrants will be: TBL ≥2× ULN and ALP ≥2× ULN 

(right upper), TBL ≥2× ULN and ALP <2× ULN (left upper), TBL <2× ULN and TBL 

<2× ULN and ALP ≥3× ULN (right lower).  

A listing of participants with potential hepatocellular drug-induced liver injury will be provided. 

The listing will include participants with post-baseline ALT or AST elevation to ≥3×ULN. 

Another listing of participants with potential cholestatic drug-induced liver injury will be 

provided. The listing will include participants with post-baseline ALP or TBL elevation to 

≥2×ULN. 

Shift tables of maximum baseline to maximum postbaseline of ALT, AST, ALP, and TBL will 

be provided. 

Maximum baseline will be the maximum non-missing observation in the baseline period. The 

maximum value will be the maximum non-missing value from the postbaseline period. Planned 

and unplanned measurements will be included. Participant profiles for participants meeting 
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criteria for a comprehensive hepatic evaluation (as defined in compound level planning 

document) will be provided.  

4.7.8.4.3. Gallbladder and Biliary Tract Disorders  

The AE database will be searched using pre-defined SMQs to identify treatment-emergent events 

consistent with gallbladder and biliary tract disorders. The searching criteria for these AEs are as 

follows:  

 narrow PTs in Gallbladder related disorders SMQ (20000124) 

 narrow PTs in Biliary tract disorders SMQ (20000125), and 

 narrow PTs in Gallstone related disorders SMQ (20000127). 

A summary by treatment group and PT within SMQ will be provided.  

4.7.8.5. Thyroid Safety  

4.7.8.5.1. Thyroid and C-Cell Hyperplasia  

Treatment-emergent thyroid malignancies and C-cell hyperplasia will be identified using a pre-

defined MedDRA high-level terms (HLTs) of thyroid neoplasms malignant and PT of thyroid C-

cell hyperplasia.  

Counts and percentages of participants with treatment-emergent thyroid C-cell hyperplasia and 

malignancies by treatment group and PT ordered by decreasing risk difference will be 

summarized. A listing of the thyroid follow-up based on thyroid follow-up eCRF will be 

provided.  

4.7.8.5.2. Calcitonin  

Observed calcitonin data will be summarized by treatment group and nominal visits. An MMRM 

analysis as described in Section 4.7 will be used to analyze calcitonin with a log-transformed 

(postbaseline measure/baseline measure) response variable. 

Additionally, counts and percentages of participants with a maximum postbaseline calcitonin 

value (<20 ng/L, ≥20 ng/L to <35 ng/L, ≥35 ng/L to <50 ng/L, ≥50 ng/L to <100 ng/L, and 

≥100 ng/L) will be provided by treatment group and maximum baseline calcitonin value 

(<20 ng/L, ≥20 ng/L to <35 ng/L, ≥35 ng/L). Summary table and listing for the participants with 

eGFR ≥60 mL/min/1.73 m2 who had serum calcitonin value ≥20 ng/L and <35 ng/L AND ≥50% 

increase from the baseline value and serum calcitonin value ≥35 ng/L AND ≥50% increase from 

the baseline value will be reported. Similar tables and listing for the participants with eGFR 

<60 mL/min/1.73 m2 who had a serum calcitonin value ≥35 ng/L AND ≥50% increase from the 

baseline value will be reported.  

4.7.8.6. Malignancies  

The AE database will be searched using predefined SMQs Malignant tumors (20000194) narrow 

scope or Tumors of unspecified malignancy (20000195) narrow scope to identify events 

consistent with malignancy. A summary by treatment group and PT within SMQ will be 

provided.  
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4.7.8.7. Arrhythmias and Cardiac Conduction Disorders  

The AE database will be searched using a predefined SMQ or MedDRA HLTs to identify events 

consistent with arrhythmias and cardiac conduction disorders. Detailed searching criteria are as 

follows:  

1. Arrhythmias 

 Arrhythmia related investigations, signs, and symptoms SMQ (20000051), narrow 

and broad terms 

 Cardiac arrhythmia SMQ, under tachyarrhythmias sub SMQ 

 Supraventricular tachyarrhythmias SMQ (20000057), broad and narrow terms 

 Tachyarrhythmia terms, nonspecific SMQ (20000164), narrow terms only, and 

 Ventricular tachyarrhythmias SMQ (20000058), narrow terms only. 

2. 2) Cardiac Conduction Disorders 

 Conduction defects SMQ (20000056), narrow terms only and 

 Cardiac conduction disorders High Level Term (HLT; 10000032), all PTs. 

Counts and percentages of participants with TEAEs will be summarized by treatment group and 

PT within SMQ and HLT.  

Qualitative findings from central ECG evaluation in the categories of arrhythmias and cardiac 

conduction disorders will be summarized as well. 

4.7.8.8. Major Adverse Cardiovascular Events  

Counts and percentages of participants with positively adjudicated MACE may be summarized 

by treatment group. 

Categories of MACE include: 

 death due to cardiovascular AEs 

 MI 

 hospitalization for unstable angina 

 hospitalization for heart failure 

 coronary interventions (such as coronary artery bypass graft or percutaneous coronary 

intervention), and 

 cerebrovascular events, including cerebrovascular accident (stroke) and transient 

ischemic attack. 

4.7.8.9. Hypotension, Orthostatic Hypotension, and Syncope  

The AE database will be searched using pre-defined PTs to identify events consistent with 

hypotension, orthostatic hypotension and syncope. Detailed searching criteria for these AEs can 

be found in compound level planning document. A summary by treatment group and PT will be 

provided for TEAE. Events will be ordered in decreasing order by risk difference by PT. 

Hypotension by baseline antihypertensive medication use will also be summarized using PTs 

from the hypotension narrow FMQ. 
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4.7.8.10. Hypersensitivity Events  

Counts and percentages of participants who experience a TEAE event related to allergic reaction 

and hypersensitivities will be summarized by PT with decreasing risk difference within SMQ. 

The AE database will be searched using the following predefined SMQs narrow scope to identify 

events consistent with hypersensitivity events:  

 Anaphylactic reaction SMQ (20000021) 

 Hypersensitivity SMQ (20000214), and 

 Angioedema SMQ (20000024). 

4.7.8.11. Diabetic Retinopathy  

Results from ophthalmological assessments for diabetic retinopathy and diabetic macular edema 

(based on fundus photography and any associated ophthalmological follow up) reported on the 

retinopathy electronic CRF (eCRF) will be summarized by treatment group and by eyes (that is, 

any eye, left eye and right eye) for baseline and postbaseline visits.  

A shift table will be presented for diabetic retinopathy. The table will show the proportions of 

participants with shifts in retinopathy status from baseline to most severe postbaseline result 

using categories defined on the eCRF. These are 

 No retinopathy 

 Mild non-proliferative diabetic retinopathy 

 Moderate non-proliferative diabetic retinopathy 

 Severe non-proliferative diabetic retinopathy, and 

 Proliferative diabetic retinopathy. 

The AE database will be searched using predefined PTs to identify events consistent with 

diabetic retinopathy, diabetic macular edema, and related complications. Detailed search criteria 

can be found in compound level planning document. Counts and percentages of participants with 

TEAEs of diabetic retinopathy, diabetic macular edema, and related complications will be 

summarized by treatment group.  

4.7.8.12. Gastrointestinal Safety  

Summaries for incidence, prevalence and onset of nausea, vomiting, diarrhea, constipation 

(N,V,D,C) and the 3 events combined (nausea, vomiting, diarrhea) (NVD), will be provided by 

treatment group, by severity and overall, for 4-week time intervals throughout the treatment 

period, treatment period overall, and treatment period plus safety follow-up period overall.  

The time courses of prevalence, incidence and onset of nausea, vomiting, diarrhea, constipation, 

and combined NVD will be plotted by treatment group and maximum severity. Time to onset of 

nausea, vomiting, diarrhea, constipation, and combined NVD will be plotted.  

Counts and percentages of participants with treatment-emergent, severe and serious 

gastrointestinal disorders SOC will be analyzed by PT ordered with decreasing risk difference, 

separately. A summary table will be presented for the participants who had treatment 

discontinuation due to gastrointestinal (GI).  
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4.7.8.13. Renal Safety  

4.7.8.13.1. Renal Events  

The AE database will be searched using the following SMQs: 

 Acute renal failure: Narrow terms in Acute renal failure SMQ (20000003), and 

 Chronic kidney disease: Narrow terms in Chronic kidney disease SMQ (20000213). 

Counts and percentages of participants with treatment-emergent renal events will be summarized 

by MedDRA PT within SOC for all safety participants and the safety participants with baseline 

high or very high risk CKD.  

4.7.8.13.2. Dehydration  

The AE database will be searched using the narrow terms in Dehydration SMQ (20000232) to 

identify events consistent with dehydration. Counts and percentages of participants with TEAE 

dehydration events will be summarized by PT within SMQ. 

4.7.8.13.3. Laboratory Measures Related to Renal Safety  

Laboratory measures related to renal safety will be analyzed as specified for laboratory 

measurements in Section 4.5.1. 

Additionally, 2 shift tables examining renal function will be created. A min-to-min shift table of 

eGFR estimated by the CKD-EPI Collaboration equation with units’ ml/min/1.73 m2, using 

categories (<30, ≥30 to <45, ≥45 to <60, ≥60 to <90, and ≥90 mL/min/1.73 m2). A max-to-max 

shift table of UACR, using the categories UACR <30 mg/g, 30 mg/g ≤ UCAR ≤300 mg/g, 

UACR > 300 mg/g (respectively, these represent normal, microalbuminuria, and 

macroalbuminuria).  

An MMRM analysis, as described in Section 4.7 for eGFR and UACR will be provided. Log 

transformation will be performed for UACR. 

4.7.8.14. Major Depressive Disorder/Suicidal Ideation  

Adverse event database will be searched using MedDRA PT terms from SMQs narrow scope: 

Suicide/self-injury (20000037) and Depression (excluding suicide and self-injury; 20000167).  

Counts and percentages of participants with major depressive disorder/suicidal ideation or 

behavior TEAE will be summarized by treatment group by PT within SMQ. 

Additionally, suicidal ideation and behavior, and depression will be assessed by the investigator 

via spontaneously reported AEs and through the use of the Columbia-Suicide Severity Rating 

Scale (C-SSRS) and the Patient Health Questionnaire (PHQ-9). 

Total scores for the PHQ-9 range from 0 to 27 with total scores categorized as 

 none (not depressed): 0 through 4 

 mild: 5 through 9 

 moderate: 10 through 14 

 moderately severe: 15 through 19, and 

 severe: 20 through 27.  
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A shift table of maximum baseline categories vs maximum postbaseline category of total score 

of PHQ-9 will be generated. The shift table will include the counts and percentages of 

participants within each maximum baseline category (none, mild, moderate, moderately severe, 

severe) versus each maximum postbaseline category (none, mild, moderate, moderately severe, 

severe). 

Summary of 3 outcomes of total score of PHQ-9 will be reported.  

 Any increase in depression category (that is, worsening of depression) will include 

participants in the none, mild, moderate, or moderately severe category during baseline 

and with at least 1 postbaseline measurement of an increase in depression category.  

 Increase from none or mild depression to moderate, moderately severe, or severe 

depression will include participants in the none or mild depression category during 

baseline and with at least 1 postbaseline measurement in the moderate, moderately 

severe, or severe depression categories.  

 Increase from mild to moderate depression to moderately severe or severe depression will 

include participants in the mild or moderate depression category during baseline and with 

at least 1 postbaseline measurement in the moderately severe or severe depression 

categories.  

Counts and percentages of participants with suicide-related thoughts and behaviors during the 

entire study period based on C-SSRS in each of the following events:  

 died by suicide  

 non-fatal suicide attempt  

 interrupted attempt  

 aborted attempt  

 preparatory acts or behavior  

 active suicidal ideation with specific plan and intent  

 active suicidal ideation with some intent to act without specific plan  

 active suicidal ideation with any methods (no plan) without intent to act  

 non-specific active suicidal thoughts 

 wish to be dead, and  

 non-suicidal, self-injurious behavior. 

Counts and percentages of participants who experienced at least 1 of the composite measures 

will be presented. Participants with at least 1 postbaseline C-SSRS assessment are included. The 

composite measures are determined at each assessment by the “yes” or “no” responses in the 

following C-SSRS categories by the study participant: 

 Category 1 – Wish to be dead  

 Category 2 – Non-specific active suicidal thoughts  

 Category 3 – Active suicidal ideation with any methods (no plan) without intent to act 

 Category 4 – Active suicidal ideation with some intent to act, without specific plan  

 Category 5 – Active suicidal ideation with specific plan and intent  

 Category 6 – Preparatory acts or behavior  
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 Category 7 – Aborted attempt  

 Category 8 – Interrupted attempt 

 Category 9 – Actual attempt, and 

 Category 10 – Died by suicide. 

Composite endpoints of suicidal ideation and suicidal behavior based on the above categories are 

defined below 

 suicidal ideation: A “yes” answer at any time during treatment to any 1 of the 5 suicidal 

ideation questions (Categories 1-5) on the C-SSRS  

 suicidal behavior: A “yes” answer at any time during treatment to any 1 of the 5 suicidal 

behavior questions (Categories 6-10) on the C-SSRS, and  

 suicidal ideation or behavior: A “yes” answer at any time during treatment to any 1 of the 

10 suicidal ideation and behavior questions (Categories 1-10) on the C-SSRS. All study 

participants with a postbaseline C-SSRS assessment are included. 

Suicidal ideation score is determined by the most severe “yes” response across Categories 1 

through 5, with 5 being the most severe. For example, if a study participant answers “yes” to 

Category 5 (active suicidal ideation with specific plan and intent), then they would receive a 

score of 5 for that particular assessment in time. If no ideation is present, then a score of 0 is 

assigned. A listing of participants with Suicidal Ideation, Suicidal Behavior, or Non-Suicidal 

Self-Injurious Behavior based on the C-SSRS may be provided. 

4.7.8.15. Abuse Potential  

Counts and percentages of participants with treatment-emergent study agent abuse potential 

events will be summarized by treatment group by PT. Detailed searching criteria can be found in 

compound level planning document.  

4.7.9. Extent of Exposure  

Duration of exposure to study intervention will be summarized by treatment group for safety 

participants. Exposure will be summarized and calculated for the treatment period being 

considered as the date of last dose of study intervention minus the date of first dose of study 

treatment plus 1 day using safety participants. Duration on study (date of end of study 

participation – date of randomization + 1) will also be summarized by treatment group.  

Descriptive statistics (including n, mean, SD, minimum, first quartile, median, third quartile, and 

maximum) will be provided and the frequency of participants falling into different exposure 

ranges will be summarized. Overall exposure will be summarized in total PY of exposure, 

derived in the following manner:  

 total PY of exposure = sum of duration of exposure in days (for all participants in 

treatment group) / 365.25. 
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The frequency and percentages of participants falling into the following range will be 

summarized by planned treatment group as well:  

 >0 

 ≥4 weeks 

 ≥8 weeks 

 ≥12 weeks 

 ≥16 weeks 

 ≥20 weeks 

 ≥24 weeks 

 ≥36 weeks 

 ≥48 weeks 

 ≥52 weeks 

 ≥76 weeks, and 

 ≥104 weeks. 

In addition, the frequency and percentages of participants falling into the following exposure 

ranges for study and study intervention may be summarized by planned treatment group:  

 0 weeks  

 >0 to <4 weeks 

 ≥4 to <8 weeks  

 ≥8 to <16 weeks  

 ≥16 to <24 weeks  

 ≥24 to <36 weeks  

 ≥36 to <48 weeks  

 ≥48 to <52 weeks  

 ≥52 to <76 weeks  

 ≥76 weeks, and 

 ≥104 weeks. 

Participants with dose interruptions/modifications will be summarized with reasons by treatment 

group. 

No p-values will be reported in these summaries as they are intended to describe the study 

populations rather than test hypotheses about them. 

4.7.10. Compliance  

4.7.10.1. Compliance to Orforglipron  

Compliance will be defined as taking at least 75% of the scheduled orforglipron doses during the 

treatment period. Compliance will be calculated by  

([total number of doses dispensed – total number of doses returned]/total number of doses 

expected to be administered)×100%. 
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If the data warrants, counts and percentages of participants who are non-compliant to the 

treatment and/or have dose interruptions will be summarized by treatment group for safety 

participants. Listings of such participants may also be provided. 

Listing of participants randomized but not receiving study intervention will be provided, if 

applicable. The listing will include participant identification, randomized treatment arm, and the 

reason for not receiving study intervention.  

4.7.10.2. Compliance to Insulin Glargine Treat-to-Target Algorithm  

Summary information of total daily dose of insulin glargine will be reported by visit. Information 

related to compliance to treat-to-target therapy including reasons for noncompliance will be 

summarized. 

4.7.11. Additional Safety Assessments  

4.7.11.1. Vital Signs  

Descriptive summaries and box plots by treatment group and by nominal visits will be provided 

for the baseline, postbaseline, and change from baseline values. Measurements taken in triplicate 

for a particular visit will be averaged before any analysis or summary outlined in this section. 

The MMRM model will be used to analyze change from baseline in vital signs, as described in 

Section 4.7. 

Counts and percentages of participants with treatment-emergent abnormal systolic blood 

pressure (BP), diastolic BP, and pulse rate will be presented by treatment group. Both planned 

and unplanned measurements will be included in the analysis. The criteria for identifying 

participants with treatment-emergent vital signs abnormalities are stated in Table GZGS.4.6. 

Table GZGS.4.6. Categorical Criteria for Abnormal Treatment-Emergent Blood 

Pressure and Pulse Measurements  

Parameter Low High 

Systolic BP (mm Hg)  

(Supine or sitting – 

forearm at heart level) 

≤90 and decrease from baseline ≥20 ≥129 and increase from baseline ≥20 

Diastolic BP (mm Hg)  

(Supine or sitting – 

forearm at heart level) 

≤50 and decrease from baseline ≥10 ≥90 and increase from baseline ≥10 

Pulse (bpm)  

(Supine or sitting) 

<50 and decrease from baseline ≥15 >100 and increase from baseline ≥15 

Abbreviations: BP = blood pressure; bpm = beats per minute. 

 

Counts and percentages of participants with maximum systolic blood pressure and diastolic 

blood pressure will be summarized by treatment group for the following categories using safety 

participants.  
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Systolic BP (mm Hg) Diastolic BP (mm Hg) 

<90 <60 

≥90 >60 

≥120 >90 

≥140 >110 

≥160 ≥120 

≥180  

Abbreviation: BP = blood pressure. 

Additional analyses of pulse rate 

A shift table will be generated with baseline categories of maximum pulse rate of ≤100 and 

>100 beats per minute (bpm), and maximum postbaseline categories of ≤100 and >100 bpm, and 

any postbaseline pulse rate >100 bpm for 2 or more consecutive visits. 

In addition, counts and percentages of participants who have changes from baseline to 

postbaseline or postbaseline absolute pulse rate will be summarized by treatment group for the 

following categories:  

 change from baseline to max ≥10 bpm 

 change from baseline to max ≥15 bpm, and 

 change from baseline to max ≥20 bpm. 

And 

 change ≥10 bpm at ≥2 consecutive visits 

 change ≥15 bpm at ≥2 consecutive visits, and 

 change ≥20 bpm at ≥2 consecutive visits. 

And 

 max >100 bpm with change from baseline ≥10 bpm 

 max >100 bpm with change from baseline ≥15 bpm, and 

 max >100 bpm with change from baseline ≥20 bpm. 

4.7.11.2. Electrocardiogram  

Summary statistics by treatment group and by nominal visits will be provided for 

electrocardiogram (ECG) parameters (HR, pulse rate [PR] interval). Summary of treatment-

emergent qualitative findings will be provided (Section 4.7.8.7). 

Observed and MMRM analysis will be conducted to analyze changes from baseline in heart rate 

and PR interval, separately. Change from baseline to postbaseline values for ECG parameters 

(HR, PR interval) will be summarized for participants who have both a baseline and at least 1 

postbaseline result. Only planned measurements will be included in the mean change analyses. 

Treatment-emergent quantitative ECG abnormalities are defined as quantitative abnormalities 

that first occurred after baseline. A summary of abnormal quantitative ECGs will be created. An 
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MMRM analysis will be conducted to analyze changes from baseline in heart rate and PR 

interval, separately. 

The criteria for identifying participants with treatment-emergent quantitative ECG abnormalities 

are based on Table GZGS.4.7. 

Table GZGS.4.7. Selected Categorical Limits for ECG Data  

Parameter Low High 

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

PR interval (msec) <120 ≥220 

Abbreviations: bpm = beats per minute; ECG = electrocardiogram; PR = pulse rate. 

 

The change from baseline to postbaseline values and observed values for heart rate will be 

summarized similar to pulse rate, as described in Section 4.7.11.1.  

4.7.11.3. Clinical Laboratory Evaluation  

All laboratory data will be reported in the International System of Units (SI). Selected laboratory 

measures will also be reported using conventional units.  

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

be displayed graphically for participants who have both a baseline and a postbaseline planned 

measurement. Baseline will be the last non-missing observation prior to first dose of study 

intervention. Participants with elevated or low values meeting specified levels will be 

summarized by treatment group.  

For qualitative laboratory analytes, counts and percentages of participants with normal and 

abnormal values will be summarized by treatment group. Participants with elevated or low 

values meeting specified levels will be summarized.  

A listing of postbaseline abnormal findings will be created for the quantitively laboratory analyte 

measurements with lab values meeting the level 2 definition (definitions provided in Table 59 

and 60 from FDA’s Standard Safety Tables and Figures Integrated Guide will be used for the 

numerator (FDA 2022), and abnormal for qualitative measures. The listing will include 

participant identification, treatment group, laboratory collection date, study day, analyte name, 

and analyte finding. The MMRM model or ANCOVA (if MMRM model is not applicable) will 

be used for the analysis during the treatment period including follow-up period for the 

continuous measurements for selected lab tests. 

4.8. COVID-19 Pandemic Impact  

Counts and percentages of randomized participants whose study visits were impacted by 

COVID-19 pandemic may be summarized if data warrants. A listing may be provided.  
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4.9. Other Analyses  

4.9.1. Subgroup Analyses  

All subgroup analyses will be considered as exploratory and should not be used to infer 

definitive treatment effects. 

The effect of orforglipron compared to insulin glargine on the primary endpoint of MACE-4 and 

key secondary endpoint of MACE-3 was examined across the planned subgroups. 

A Cox proportional hazards regression model will be used for each subgroup analysis. The 

model contained treatment, the subgroup variable, and the treatment-by-subgroup interaction 

term as fixed effects. 

The HRs comparing orforglipron to the insulin glargine and the CIs will be reported. The 

treatment-by-subgroup interaction will be tested at the significance level of 0.10. 

Subgroup analyses will be conducted for change from baseline in HbA1c at Week 52 under the 

treatment regimen estimand.  

The ANCOVA model specified in Section 4.1.2.3 with be fitted separately within each subgroup, 

and the treatment-by-subgroup interaction will be tested at the significance level of 0.10 based 

on the model-based estimated means and variance-covariance estimates from the separate 

models. Within each category of subgroup, the ANCOVA model specified in Section 4.1.2.3 will 

be used. The LS mean differences, SE, and 95% CI will be presented.  

Planned subgroups may include: 

 age group (<65, ≥65 years) 

 sex (female, male) 

 baseline HbA1c group (≤8.5%, >8.5%) 

 SGLT-2 inhibitor use at randomization (Yes, No) 

 baseline BMI (≤median, >median) 

 baseline BMI (<30, ≥30 kg/m2) 

 baseline BMI by obesity class threshold (<30, (≥30, <35), (≥35, <40), and ≥40 kg/m2) 

 race 

 ethnicity 

 NYHA classification II/III (Yes, No) 

 USA and outside of USA, and 

 baseline high or very high risk CKD (Yes/No).* 

*As defined in Section 1.1. 

If the number of participants is too small within a subgroup (<10% of randomized participants), 

then the subgroup categories may be redefined prior to unblinding the study.  

  

A Bayesian shrinkage method will be used to provide adjusted estimates and inferences from 

subgroup analyses to potentially account for multiplicity. Following the paper by Wang et al. 
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(2024), for a given baseline characteristic with 𝑘 subgroups, let 𝑌𝑖  (𝑖 = 1, … , 𝑘) be the observed 

sample estimate of the treatment effect difference in subgroup 𝑖. The following hierarchical 

model will be used: 

𝑌𝑖 ~ 𝑁(𝜇𝑖, 𝜎𝑖
2)  

𝜇𝑖  ~ 𝑁(𝜇, 𝜏2) 

𝜇 ~ 𝑁(0, 52), and  

𝜏~𝑁+(1), 

where 𝜎𝑖
2 is set to the observed variance for sample estimate, 𝑁+(1) is the half-normal 

distribution with a scaled parameter of 1. A weakly informative prior, as suggested by Röver et 

al. (2021) and specified above, will be applied to 𝜇 and 𝜏. Of note, the unit information standard 

deviation (UISD) is assumed to be 2% based on historical T2D studies, and a standard deviation 

of 5% is chosen for the centrality parameter 𝜇, so that its standard deviation is approximately 

2.5 times the UISD. A scale parameter of 1 is chosen for the half-normal distribution such that 

the median heterogeneity in HbA1c reduction is approximately 0.67%, which is a reasonably 

large difference. 

Additional subgroup evaluations may be conducted as exploratory analyses. 

4.10. Interim Analyses  

A data monitoring committee (DMC) will have the responsibility for periodic review of 

unblinded interim analysis results in order to monitor the safety of the participants in the study. 

An external Statistical Analysis Center (SAC) will perform the data analysis for the DMC. The 

DMC will perform safety reviews periodically. The safety reviews will have no bearing on Type 

I error controls associated with final analyses. Detailed information regarding safety reviews 

including the statistical reports to be reviewed by the DMC will be described in the program 

DMC Charter. Unblinding details are specified in a separate blinding and unblinding plan. 

4.10.1. Interim Database Lock and Analysis  

The study may include a planned interim analysis conducted under the direction of an 

independent DMC. The purpose of the interim analysis is to determine whether the primary 

objective of non-inferiority of orforglipron to insulin glargine in occurrence of MACE-4 has 

been met.  

If triggered, the interim analysis may be initiated when: 

1. at least 52 weeks (visit 20) from the time of last participant randomized 

2. approximately 98 participants (80% of the total planned 122) experience at least 1 

CEC-confirmed MACE-4 event, and 

3. approximately 500 participants in the orforglipron arm are anticipated to have completed 

104 weeks of treatment by the time of final treatment visit if the primary objective is met 

at the interim analysis. 
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If the interim analysis shows that the primary objective has been met, the study may be declared 

complete (that is, proceed to database lock) after at least 500 participants assigned to the 

orforglipron arm have completed 104 weeks of treatment. If not, the study will continue until all 

study completion criteria are met.  

The alpha-spending approach will be applied to each hypothesis to control multiplicity at both 

interim and final analysis (Maurer et al., 2013). Specifically, each hypothesis k will be tested 

using an unadjusted one-sided p-value, compared against a rejection boundary defined as 

nominal significance level 𝛼𝑘
∗ (𝑡𝑘, 𝑤𝑘 ∗ 0.025), where 𝛼𝑘

∗  is the function that is derived from 

alpha spending function 𝛼𝑘(𝑡, 𝛾) at information fraction 𝑡 = 𝑡𝑘 and significance level 𝛾 = 𝑤𝑘 ∗ 

0.025 to obtain the nominal significance level. Alpha spending function 𝛼𝑘 and information 

fraction 𝑡𝑘 are specified below; 𝑤𝑘 is the weight for obtaining local significance level 𝑤𝑘 ∗ 0.025 

at each step of the sequentially rejective graphical testing procedure. 

At interim analysis, the alpha-spending level for the primary endpoint and the key secondary 

endpoint of MACE-3 superiority will be determined based on the O’Brien-Fleming alpha 

spending function. The information fraction for both endpoints at the interim will be defined as 

the proportion of actual number of participants with at least 1 CEC-confirmed MACE-4 event 

accrued by the time of interim analysis relative to the planned 122 participants at the final 

analysis. For the key secondary endpoints—change from baseline in HbA1c and body weight at 

Week 52—since Condition 1 to trigger the interim analysis has been met, an information fraction 

of 1 will be used.  

At final analysis, the primary endpoint and key secondary endpoint of MACE-3 superiority will 

be tested if the primary objective is not met at the interim analysis. The alpha-spending level will 

be adjusted based on 

1. alpha spent at interim analysis, and 

2. the actual information fraction updated for each endpoint at final analysis. 

For example, for the primary endpoint, the information fraction is actual number of participants 

with MACE-4 in interim analysis divided by actual number of that in final analysis; for MACE-3 

superiority, the information fraction is actual number of MACE-3 events in interim analysis 

divided by actual number of that in final analysis. For example, if exactly 80 MACE-3 events are 

accrued at interim and 100 MACE-3 events are accrued at final analysis, the information fraction 

for MACE-3 at interim is 80/100. 

Details of interim stopping rules, membership, operations, and the communication plan is 

documented in the DMC charter. Details regarding maintaining the blind during the conduct of 

this study are specified in the blinding and unblinding plan. 

Note: If approximately 122 participants are projected to have a CEC-confirmed MACE-4 

endpoint around the time at least 500 participants assigned to orforglipron reach at least 104 

weeks of treatment, then no interim analysis will be conducted. In this scenario, multiplicity-

adjusted analyses controlling the family-wise error rate at a 2-sided alpha level of 0.05 will be 

performed on the primary and key secondary objectives at the final analysis. The graphical 
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approach for multiple testing described by Bretz et al. (2009) will be applied. As no interim 

analysis will be conducted, the full alpha will be preserved for use at the final analysis. 

4.11. Changes to Protocol-Planned Analyses  

 Concomitant medications will be analyzed by randomized participants rather than safety 

participants.  

 Treatment compliance will be defined as taking at least 75% of the scheduled 

orforglipron doses. The upper limit of 125% mentioned in the protocol was not followed 

in the SAP as study intervention won’t be dispensed to 125% of the scheduled doses.  

 In Section 3, Analysis Sets, “Additional antihyperglycemic medication” was further 

defined in a footnote as follows: “Additional antihyperglycemic medication” refers to any 

anti-hyperglycemic therapy that is used for more than 2 weeks (14 days).” 

 The primary analysis of efficacy endpoints (for example, body weight and HbA1c) will 

be conducted using randomized participants following the ITT principle.  

 The primary analysis of key secondary endpoints is changed to excluding participants 

randomized at the sites closed due to GCP non-compliance issues and sensitivity analyses 

are added without excluding these participants. 
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5. Sample Size Determination  

Participants will be randomized in a 1:1 ratio to orforglipron 36 mg and insulin glargine to 

optimize CV risk assessment for orforglipron. 

The primary objective of the CV safety analyses is to demonstrate non-inferiority of orforglipron 

to insulin glargine with regards to the HR. A NIM of 1.8 will be used, which represents no 

excessive increase in CV risk with orforglipron compared to insulin glargine (EMA 2016). The 

accrual of 122 participants with at least 1 MACE-4 provides 90% power to establish 

non-inferiority of orforglipron to insulin glargine (upper bound of the 2-sided 95% CI of the HR, 

orforglipron vs insulin glargine, is ≤1.8), under the assumption that orforglipron is not associated 

with excessive CV risk compared to insulin glargine, that is, a true HR of 1 (nQuery 9.0 

software). Assuming 40 participants with MACE-4 per 1,000 PY of exposure and 2% reduced 

exposure due to lost to follow-up, 2620 participants followed for an average of 18 to 22 months 

is expected to result in at least 122 MACE-4 events. 
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6. Supporting Documentation  

6.1. Appendix 1: Demographic and Baseline Characteristics  

6.1.1. Participant Characteristics  

A listing of participant demographics will be provided for all randomized participants. 

Demographic, medical history including qualifying CV entry criteria, concomitant illness, and 

medications including antihyperglycemic drugs used at baseline will be summarized by 

treatment group. 

Baseline demographic and clinical characteristics of special interest include but are not limited to 

age (years), sex (male, female), race, ethnicity, height (cm), weight (kg), BMI (kg/m2), waist 

circumference (cm), age group (<65 years, ≥65 years), BMI group (<30, ≥30 and <35, ≥35 and 

<40, ≥40 kg/m2), blood pressure (mmHg), country of enrollment, HbA1c (% and mmol/mol) and 

HbA1c group (≤8.5%, >8.5%), fasting serum glucose (mg/dL and mmol/L), duration of T2D, 

baseline antihyperglycemic medication, CV history, eGFR, UACR, results of the fundoscopic 

exam, history of gallbladder disease, and the following:  

 CKD category (yes/no), defined as high or very high risk CKD based on KDIGO 

guidelines (2024) 

 eGFR categories at baseline, n (%) in each category 

o 15 to <30 mL/min/1.73 m2 

o 30 to <45 mL/min/1.73 m2 

o 45 to <60 mL/min/1.73 m2 

o 60 to <90 mL/min/1.73 m2 

o >90 mL/min/1.73 m2 

 UACR categories at baseline, n (%) in each category 

o <30 mg/g 

o 30 to ≤300 mg/g, and 

o >300 mg/g. 

6.2. Appendix 2: Concomitant Medications  

Medications that start before or at the last date of treatment period or follow-up period and are 

ongoing or ended during the treatment period or follow-up period will be classified as 

concomitant medication. Medications that start and end before first dose date of study 

intervention will be classified as prior therapy. 

Baseline is defined as the corresponding medication taken on the day before the date of the first 

dose of study intervention. If there are no doses of study intervention, the randomization date 

will be used instead of the first dose date. 

Concomitant medication will be summarized by PTs, by treatment group and by decreasing 

frequency for randomized participants. Additionally, medications of interest (as defined below) 

will be summarized by the treatment group.  
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The concomitant medications of interest include the following groups of medication:  

 baseline antihyperglycemic therapy  

o prior GLP-1 RA use by type  

o metformin 

o sulfonylureas, by type  

o SGLT-2 inhibitors, by type  

 baseline antihypertensive therapy, by type  

 baseline lipid lowering therapy, by type  

 changes to baseline medication during treatment period 

o antihypertensive therapy  

o lipid lowering therapy  

 initiation of additional antihyperglycemic medication during treatment period 

 initiation of following medications during treatment period and safety follow-up period 

o antidiarrheal medication  

o antiemetic medication, and 

o constipation medication. 

6.3. Appendix 3: Historical Illnesses and Preexisting Conditions  

The count and percentages of participants with historical illnesses and preexisting conditions will 

be summarized by treatment group using the MedDRA PTs nested within SOC. The SOC will be 

in alphabetical order. Conditions (that is, PTs) will be ordered by decreasing frequency within 

SOC. This will be summarized for all randomized participants. Historical illnesses are illnesses 

that end prior to inform consent and preexisting conditions are conditions that are still ongoing at 

the time of informed consent. Events will be ordered by decreasing frequency. No statistical 

comparisons between treatment groups will be performed. 

6.4. Appendix 4: Important Protocol Deviations  

Important protocol deviations are defined in the Trial Issues Management Plan. A listing and a 

summary of important protocol deviations by treatment group will be provided at the end of 

study. 

6.5. Appendix 5: Statistical Analysis for Japan  

The statistical analysis method for subpopulation analysis to be used for publication is described 

below. 

The target population of obesity disease by the Japan Society for the Study of Obesity (JASSO) 

is defined with 2 categories of participants:  

1) baseline BMI between 27 to <35 kg/m2 with at least 2 obesity-related health disorders, 

and  

2) baseline BMI between ≥35 kg/m2 with at least 1 obesity-related health disorder, 

where the obesity-related health disorders are according to the obesity disease label in Japan. For 

obesity disease label in Japan, participants who are diagnosed either hypertension or 
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dyslipidemia as obesity-related health disorders that indication is the same obesity disease 

indication for tirzepatide and Wegovy® in Japan. Participants who satisfy the above 2 criteria 

will be called the “JASSO subpopulation.” 

The following endpoints will be analyzed through a meta-analysis at the compound level using 

this subpopulation: 

 MACE-4 and MACE-3 

 key efficacy secondary endpoints 

 renal endpoints (CKO-4 and CKO-3), and 

 other safety endpoints (AE, SAE, TEAE and discontinuation due to AE). 

Eleven obesity-related health disorders 

The JASSO guideline defines 11 health disorders for diagnosis of “obesity disease” to subjects 

who need weight reduction from medical reason: 

Obesity-Related Health Disorders Medical History Term 

1) Glucose intolerance disorder (T2D, IGT) Glucose tolerance impaired (T2D, IGT, and so on) 

2) Dyslipidemia Dyslipidemia 

3) Hypertension Hypertension 

4) Hyperuricemia and gout Hyperuricaemia 

Gout 

5) Cardiovascular disease, myocardial infarction, and 

angina 

Coronary artery disease 

6) Cerebral infarction and TIA Cerebral infarction 

7) NAFLD Nonalcoholic fatty liver disease 

8) Menstruation disorder and infertility Dysmenorrhoea 

Infertility 

Menstrual cycle abnormal 

9) OSAS and obesity-hypoventilation syndrome Obstructive sleep apnoea 

10) Motor dysfunction: arthritis/osteoarthritis Motor dysfunction 

Osteoarthritis 

11) Obesity-related renal disease Renal disease 

Abbreviations: IGT = impaired glucose tolerance; NAFLD = nonalcoholic fatty liver disease; OSAS = obstructive 

sleep apnea; T2D = type 2 diabetes; TIA = transient ischemic attack. 

 

6.6. Appendix 6: Empirical Estimation of Relative Event Rate  

Traditionally, Poisson distribution has been assumed to draw inference for the rate of rare events. 

When the event is rare and the sample size is large, it is known that the overall number of events 

is approximately from Poisson distribution. However, for some not very rare events, such as 

severe hypoglycemic events in T2D patients, the total number of events may not be distributed 

from Poisson and may be over-dispersed. Assuming Poisson distribution may significantly 

underestimate the variance, and, therefore, may reduce the overage probability and inflate the 

family-wise Type I error. An empirical method in estimating the variance of the relative event 

rate without assuming any distribution on the number of events will be provided in this appendix.  
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Let 𝑋𝑖𝑗 denote the count response variable for participant j in treatment group i. Let 𝑌𝑖 = ∑ 𝑋𝑖𝑗𝑗  

be the total number of events for treatment group i, and 𝑇𝑖 denote the exposure for treatment 

group i. Let i = 0 for the control group and i = 1 for the experimental treatment group. The event 

rate for treatment group i can be calculated as: 

𝑟̂𝑖 =
𝑌𝑖

𝑇𝑖
 

The empirical variance of r̂i is:  

𝑉𝑎𝑟̂(𝑟̂𝑖) = 𝑇𝑖
−2𝑉𝑎𝑟̂(𝑌𝑖) = 𝑇𝑖

−2𝑛𝑖𝑆𝑖
2, 

where 𝑆𝑖
2 is the variance of 𝑋𝑖𝑗 for treatment group i. Using the delta-method, the variance of 

log (𝑟̂𝑖) can be estimated as: 

𝑉𝑎𝑟̂(log (𝑟̂𝑖)) = 𝑌𝑖
−2𝑛𝑖𝑆𝑖

2 

The relative rate of the experimental treatment versus the control treatment is estimated as: 

𝜆̂ =
𝑟̂1

𝑟̂0
 

The variances of 𝜆̂ and log(𝜆̂) are:  

𝑉𝑎𝑟̂(𝜆̂) = 𝜆̂2𝑉𝑎𝑟̂(log (𝜆̂)) 

𝑉𝑎𝑟̂(log(𝜆̂)) = 𝑉𝑎𝑟̂(log(𝑟̂0)) + 𝑉𝑎𝑟̂(log(𝑟̂1)) = 𝑌0
−2𝑛0𝑆0

2 + 𝑌1
−2𝑛1𝑆1

2 

Assuming log (𝜆̂) is asymptotically from a normal distribution, the 100(1 − 𝛼)% confidence 

interval for log (𝜆̂) can be constructed as: 

[log(𝜆̂) − 𝑧
1−

𝛼
2

√𝑉𝑎𝑟̂(log(𝜆̂)), log(𝜆̂) + 𝑧
1−

𝛼
2

√𝑉𝑎𝑟̂(log(𝜆̂))] 

Then, the 100(1 − 𝛼)% confidence interval for 𝜆̂ is: 

 [𝜆̂ exp (−𝑧
1−

𝛼
2

√𝑉𝑎𝑟̂(log(𝜆̂))) , 𝜆̂ exp (𝑧
1−

𝛼
2

√𝑉𝑎𝑟̂(log(𝜆̂)))] (1) 

The p-value for testing the null hypothesis of 𝐻0: 𝜆 = 1 is calculated as: 

 𝑝 = 2Φ (|log(𝜆̂)|/√𝑉𝑎𝑟̂(log(𝜆̂))) (2) 
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