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BACKGROUND

Orforglipron, a small-molecule, nonpeptide oral glucagon-like peptide-1 (GLP-1) re-

ceptor agonist, is being investigated as a treatment for obesity.

METHODS

In this phase 3, multinational, randomized, double-blind trial, we examined the 

safety and efficacy of once-daily orforglipron at doses of 6 mg, 12 mg, or 36 mg, 

as compared with placebo (assigned in a 3:3:3:4 ratio) as an adjunct to healthy diet 

and physical activity for 72 weeks. All the patients had obesity without diabetes 

mellitus. The primary end point was the percent change in body weight from base-

line to week 72, as assessed according to the treatment-regimen estimand in the in-

tention-to-treat population.

RESULTS

A total of 3127 patients underwent randomization. The mean change in body weight 

from baseline to week 72 was −7.5% (95% confidence interval [CI], −8.2 to −6.8) 

with 6 mg of orforglipron, −8.4% (95% CI, −9.1 to −7.7) with 12 mg of orforglipron, 

and −11.2% (95% CI, −12.0 to −10.4) with 36 mg of orforglipron, as compared with 

−2.1% (95% CI, −2.8 to −1.4) with placebo (P<0.001 for all comparisons with pla-

cebo). Among the patients in the orforglipron 36-mg group, 54.6% had a reduction of 

10% or more, 36.0% had a reduction of 15% or more, and 18.4% had a reduction 

of 20% or more, as compared with 12.9%, 5.9%, and 2.8% of the patients, respec-

tively, in the placebo group. Waist circumference, systolic blood pressure, triglyc-

eride levels, and non-HDL cholesterol levels significantly improved with orforglipron 

treatment as compared with placebo. Adverse events resulted in treatment discon-

tinuation in 5.3 to 10.3% of the patients in the orforglipron groups and in 2.7% of 

those in the placebo group. The most common adverse events with orforglipron 

were gastrointestinal effects, which were mostly mild to moderate.

CONCLUSIONS

In adults with obesity, 72-week treatment with orforglipron led to significantly greater 

reductions in body weight than placebo; the adverse-event profile was consistent with 

that of other GLP-1 receptor agonists. (Funded by Eli Lilly; ATTAIN-1 ClinicalTrials 

.gov number, NCT05869903.)
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O
verweight and obesity affect more 

than 2.5 billion persons worldwide and 

increase the risk of multiple health com-

plications.1 Long-term care for patients with obe-

sity requires a multifaceted approach with safe, 

durable, and accessible treatment options.2 Clin-

ical guidelines recommend obesity-management 

medications for patients with obesity, as well as 

for those who are overweight with a body-mass 

index (BMI; the weight in kilograms divided by 

the square of the height in meters) of 27 to less 

than 30 with coexisting complications.3,4 The use 

of incretin-based therapies for obesity, such as 

glucagon-like peptide-1 (GLP-1) receptor agonists, 

are reported to result in mean weight reductions 

of approximately 15 to 20% and have shown ad-

ditional health benefits, including decreased car-

diovascular risk.5-8 However, most available 

GLP-1–based medications are administered as a 

subcutaneous injection, which may limit treatment 

initiation and adherence.9,10

Oral small-molecule GLP-1 receptor agonists 

may mitigate the limitations of peptide GLP-1 

therapies while retaining their biologic properties. 

These agents may be amenable to easier storage, 

distribution, and administration. In addition, many 

patients prefer oral to injectable medications. Such 

advantages theoretically may increase access to 

GLP-1–based therapies and to broader health ben-

efits associated with their use and allow patients 

to select a formulation aligned with their needs.

Orforglipron is a small-molecule, nonpeptide 

GLP-1 receptor agonist that is designed for once-

daily, oral administration without restrictions on 

food or liquid intake. This drug is in clinical de-

velopment for obesity as well as for type 2 diabe-

tes, hypertension, osteoarthritis, and obstructive 

sleep apnea.11 We performed the ATTAIN-1 trial 

to evaluate the efficacy and safety of orforglipron 

at doses of 6 mg, 12 mg, and 36 mg in adults with 

obesity without diabetes mellitus.

Me thods

Trial Design and Oversight

We designed this phase 3, multinational, random-

ized, placebo-controlled trial to investigate once-

daily, orally administered orforglipron, as com-

pared with placebo, as an adjunct to healthy diet 

and physical activity in patients with obesity who 

did not have diabetes mellitus. The trial was per-

formed at 137 sites in nine countries.

Local institutional review boards approved 

the protocol (available with the full text of this 

article at NEJM.org). The trial was conducted in 

accordance with the principles of the Declaration 

of Helsinki and International Council for Har-

monisation Good Clinical Practice guidelines. All 

the patients provided written informed consent.

The trial sponsor, Eli Lilly, designed the trial 

and oversaw its conduct. Trial investigators were 

responsible for data collection. The sponsor per-

formed site monitoring, data collation, and data 

analysis. The investigators and authors worked 

under confidentiality agreements with the spon-

sor. The authors, with assistance from sponsor-

funded medical writers, wrote the first draft of 

the manuscript. All the authors had access to the 

data and analyses, interpreted the data, critically 

reviewed the manuscript, approved the decision 

to submit it for publication, and vouch for the ac-

curacy and completeness of the data and for the 

fidelity of the trial to the protocol.

Patients

To be eligible to participate in the trial, adults 

(≥18 years of age) were required to have a BMI of 

at least 30 or to have a BMI between 27 and 30 

and to have at least one obesity-related complica-

tion, including hypertension, dyslipidemia, cardio-

vascular disease, or obstructive sleep apnea, and 

a history of at least one patient-reported unsuc-

cessful dietary effort to lose body weight. Key ex-

clusion criteria were a diagnosis of diabetes mel-

litus and a change in body weight (either gain or 

loss) of more than 5 kg within 90 days before 

screening. An upper limit of 70% enrollment of 

women ensured a sufficient sample of men. De-

tailed inclusion and exclusion criteria are provid-

ed in the Supplementary Appendix (available at 

NEJM.org).

Procedures

Patients were randomly assigned in a 3:3:3:4 ra-

tio to receive once-daily orforglipron at a dose of 

6 mg, 12 mg, or 36 mg or placebo. Randomiza-

tion was stratified according to country, sex, and 

the presence or absence of prediabetes. Prediabetes 

was diagnosed according to glycemic thresholds 

proposed by the American Diabetes Association 

(with details provided in the Supplementary Ap-

pendix). Orforglipron or matching placebo was 

administered daily by oral capsule. Orforglipron 

was started at a dose of 1 mg, which was esca-
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lated every 4 weeks until the assigned dose was 

reached (6 mg at 8 weeks, 12 mg at 12 weeks, 

and 36 mg at 20 weeks) (Fig. S1 in the Supple-

mentary Appendix). Throughout the trial, all the 

patients received individualized lifestyle coun-

seling focused on a healthy, balanced diet com-

bined with physical activity.

The trial included a 3-week screening period 

followed by a 72-week treatment period. In pa-

tients with normoglycemia at randomization, the 

treatment period was followed by a 2-week off-

drug safety follow-up period, whereas those with 

baseline prediabetes were scheduled to continue 

receiving the assigned regimen for 2 additional 

years. Here, we report the 72-week results for all 

the patients.

End Points

The primary end point was the percent change 

in body weight from baseline to week 72. Multi-

plicity-adjusted secondary end points were the 

percentage of patients who had a reduction in 

body weight of at least 5%, 10%, 15%, or 20% at 

week 72, along with the change from baseline to 

week 72 in waist circumference, systolic blood 

pressure, non–high-density-lipoprotein (HDL) 

cholesterol, and triglycerides. Additional secondary 

end points included changes in glycemic mea-

sures, diastolic blood pressure, and other lipid 

measures. Changes in body composition from 

baseline to week 72 were assessed for a subgroup 

of patients by means of dual-energy x-ray absorp-

tiometry (DXA). All prespecified end points are 

described in the protocol.

Statistical Analysis

We determined that a sample size of 3042 pa-

tients would provide the trial with at least 90% 

power to show the superiority of individual doses 

of orforglipron over placebo for the primary end 

point at a familywise two-sided type I error rate 

of 0.05, assuming that the treatment effect in 

mean percent body-weight reduction from base-

line to week 72, as compared with placebo, would 

be at least 5 percentage points with a common 

standard deviation of 10%.

The efficacy analysis included all the patients 

who had undergone randomization. Two esti-

mands were predefined. The treatment-regimen 

estimand represents the estimated average treat-

ment effect regardless of treatment discontinua-

tion or the use of prohibited weight-management 

treatments (consistent with the intention-to-

treat analysis). The efficacy estimand represents 

the treatment effect as if all the randomized 

patients adhered to the administration of either 

orforglipron or placebo as intended and did not 

initiate prohibited weight-management treatment. 

Thus, the efficacy estimand used a hypothetical 

strategy to account for intercurrent events; the 

corresponding potential outcome thus may not be 

realized. Therefore, the efficacy estimand is likely 

to lead to a larger treatment effect than the treat-

ment-regimen estimand. All reported results were 

calculated with the treatment-regimen estimand, 

unless otherwise noted.

A graphical testing procedure for multiple 

comparisons was used for testing the primary 

and multiplicity-adjusted secondary end points12,13 

to control for the overall familywise type I error 

rate at 0.05 within each estimand. Model-based 

estimates and confidence intervals are reported. 

The confidence intervals were not adjusted for 

multiplicity and should not be used for hypoth-

esis testing. Safety analyses were conducted in 

all the patients who underwent randomization 

and received at least one dose of orforglipron or 

placebo. These analyses included data from the 

treatment and safety follow-up periods.

Statistical analyses for the treatment-regimen 

estimand were conducted by means of an analy-

sis-of-covariance model for continuous efficacy 

outcomes and logistic regression for binary out-

comes. Missing data at week 72 owing to early 

discontinuation of orforglipron or placebo were 

imputed within each trial group with the retrieved-

dropouts method. Additional details regarding 

graphical testing, missing-data imputation, and 

statistical methods are provided in the Supple-

mentary Appendix.

R esult s

Patients

From June 5, 2023, to July 25, 2025, a total of 

3127 patients underwent randomization in nine 

countries. At baseline, the demographic and 

clinical characteristics of the patients were simi-

lar in the trial groups (Table 1 and Table S1). The 

mean age of the patients was 45 years; 64.2% 

were women; and 56.5% were White, 28.6% were 

Asian, and 8.6% were Black. At randomization, 

the mean body weight was 103.2 kg and the mean 

BMI was 37.0. A total of 46.0% of the patients 
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had a BMI of less than 35, and 36.0% of the 

patients had prediabetes.

The trial was completed by 2662 patients 

(85.1%), including 625 patients (86.4%) in the 

orforglipron 6-mg group, 630 patients (86.9%) 

in the orforglipron 12-mg group, 639 patients 

(87.5%) in the orforglipron 36-mg group, and 768 

patients (80.9%) in the placebo group. Adminis-

tration of orforglipron or placebo was continued 

throughout the 72-week trial period in 2344 pa-

tients (75.0%), including 565 patients (78.1%) in 

the orforglipron 6-mg group, 562 patients (77.5%) 

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic

Orforglipron, 
 6 mg 

(N = 723)

Orforglipron, 
 12 mg 

(N = 725)

Orforglipron, 
 36 mg 

(N = 730)
Placebo 
(N = 949)

Total 
(N = 3127)

Age — yr 44.9±12.1 45.4±12.6 44.9±11.9 45.1±11.9 45.1±12.1

Female sex — no. (%) 469 (64.9) 467 (64.4) 465 (63.7) 608 (64.1) 2009 (64.2)

Race or ethnic group — no. (%)†

American Indian or Alaska Native 2 (0.3) 3 (0.4) 2 (0.3) 4 (0.4) 11 (0.4)

Asian 202 (28.3) 201 (28.1) 214 (29.6) 267 (28.5) 884 (28.6)

Black 68 (9.5) 60 (8.4) 67 (9.3) 72 (7.7) 267 (8.6)

White 408 (57.1) 405 (56.6) 394 (54.4) 539 (57.5) 1746 (56.5)

Native Hawaiian or other Pacific 
Islander

0 1 (0.1) 0 2 (0.2) 3 (0.1)

Multiple 35 (4.9) 45 (6.3) 47 (6.5) 54 (5.8) 181 (5.9)

Hispanic or Latino 273 (37.8) 275 (37.9) 258 (35.3) 369 (38.9) 1175 (37.6)

Body weight — kg 103.2±21.7 102.2±21.6 103.1±23.2 103.9±22.0 103.2±22.1

Body-mass index‡

Mean 37.0±6.5 36.7±6.5 36.9±6.7 37.1±6.3 37.0±6.5

Distribution — no. (%)

<30 62 (8.6) 72 (9.9) 68 (9.3) 86 (9.1) 288 (9.2)

30 to <35 263 (36.4) 272 (37.5) 285 (39.0) 331 (34.9) 1151 (36.8)

35 to <40 202 (27.9) 198 (27.3) 183 (25.1) 266 (28.0) 849 (27.2)

≥40 196 (27.1) 183 (25.2) 194 (26.6) 266 (28.0) 839 (26.8)

Waist circumference — cm 112.2±14.1 112.0±14.2 112.4±15.3 112.8±14.5 112.4±14.5

Blood pressure — mm Hg

Systolic 125.4±14.1 125.1±13.7 125.8±15.9 125.8±14.5 125.5±14.6

Diastolic 81.0±9.3 81.2±9.4 80.9±10.1 81.8±9.9 81.3±9.7

Lipid measure — mg/dl

Total cholesterol 196.2±37.6 195.0±39.0 196.3±39.5 196.5±39.5 196.0±38.9

HDL cholesterol 49.6±12.5 50.1±12.4 48.5±12.6 49.3±12.4 49.4±12.5

LDL cholesterol 119.6±32.2 118.3±34.1 119.4±33.6 119.0±33.6 119.1±33.4

Non-HDL cholesterol 146.4±36.1 144.6±38.0 147.5±38.7 147.0±38.1 146.4±37.7

VLDL cholesterol 26.1±11.8 25.9±11.7 27.3±13.2 27.3±12.9 26.7±12.5

Triglycerides 135.4±72.5 133.5±75.8 142.8±89.1 142.4±91.9 138.8±83.5

*  Plus–minus values are means ±SD. To convert the values for cholesterol to millimoles per liter, multiply by 0.02586. To convert the values 
for triglycerides to millimoles per liter, multiply by 0.01129. HDL denotes high-density lipoprotein, LDL low-density lipoprotein, and VLDL 
very-low-density lipoprotein.

†  Race and ethnic group were reported by the patients. The percentages were calculated according to the total number of patients indicating 
their race or ethnic group. Thus, the denominators in this category were 715 in the 6-mg orforglipron group, 715 in the 12-mg orforglipron 
group, 724 in the 36-mg orforglipron group, and 938 in the placebo group, for a total of 3092 patients.

‡  Body-mass index is the weight in kilograms divided by the square of the height in meters.
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in the orforglipron 12-mg group, 552 patients 

(75.6%) in the orforglipron 36-mg group, and 665 

patients (70.1%) in the placebo group (Fig. S2).

Overall, the percentage of patients who dis-

continued treatment for any reason was 25.0% 

(21.9 to 24.4% in the orforglipron groups and 

29.9% in the placebo group). The most common 

reasons were the patient’s decision to withdraw 

from treatment (8.5 to 8.9% of the patients in 

the orforglipron groups and 13.8% of those in 

the placebo group), followed by adverse events 

(in 5.1 to 10.3% of the patients in the orforglip-

ron groups and in 2.6% of those in the placebo 

group).

Weight-Related End Points

The mean change in weight from baseline to week 

72 was −7.5% (95% confidence interval [CI], −8.2 

to −6.8) in the orforglipron 6-mg group, −8.4% 

(95% CI, −9.1 to −7.7) in the orforglipron 12-mg 

group, and −11.2% (95% CI, −12.0 to −10.4) in the 

orforglipron 36-mg group, as compared with 

−2.1% (95% CI, −2.8 to −1.4) in the placebo 

group (Table 2 and Fig. 1A). All orforglipron 

doses were superior to placebo, with a treatment 

difference of −5.5 percentage points (95% CI, 

−6.5 to −4.5) with orforglipron 6 mg, −6.3 per-

centage points (95% CI, −7.3 to −5.4) with orfor-

glipron 12 mg, and −9.1 percentage points (95% 

CI, −10.1 to −8.1) with orforglipron 36 mg 

(P<0.001 for all doses).

At 72 weeks, significantly more patients in all 

the orforglipron groups met weight-reduction 

thresholds of at least 5%, 10%, 15%, and 20% 

than in the placebo group. Specifically, a body-

weight reduction of 10% or more was met in 

33.3% of the patients in the orforglipron 6-mg 

group, in 40.0% of those in the orforglipron 12-

mg group, and in 54.6% of those in the orfor-

glipron 36-mg group, as compared with 12.9% 

of those in the placebo group (P<0.001 for all 

comparisons with placebo) (Table 2 and Fig. 1C).

Treatment with all orforglipron doses was 

associated with a greater reduction in absolute 

body weight and in BMI than with placebo (Figs. 

S3 and S4). Of the patients in the orforglipron 

36-mg group, at week 72, 11.1% had a BMI of 

less than 25, 18.6% had a BMI of less than 27, 

and 37.3% had a BMI of less than 30, as com-

pared with 0.9%, 3.5%, and 15.7%, respectively, 

Table 2. Primary and Key Secondary End Points.*

End Point

Orforglipron, 
 6 mg 

(N = 723)

Orforglipron, 
 12 mg 

(N = 725)

Orforglipron, 
 36 mg 

(N = 730)
Placebo 
(N = 949)

Primary end point

Percent change in body weight (95% CI)† −7.5 (−8.2 to −6.8) −8.4 (−9.1 to −7.7) −11.2 (−12.0 to −10.4) −2.1 (−2.8 to −1.4)

Difference vs. placebo (95% CI)  
— percentage points

−5.5 (−6.5 to −4.5) −6.3 (−7.3 to −5.4) −9.1 (−10.1 to −8.1) —

Key secondary end points

Category of weight reduction  
— % of patients (95% CI)‡

≥5% 60.6 (56.5 to 64.6) 63.5 (59.8 to 67.2) 71.8 (68.1 to 75.4) 26.8 (23.3 to 30.2)

≥10% 33.3 (29.7 to 36.9) 40.0 (36.4 to 43.7) 54.6 (50.7 to 58.4) 12.9 (10.3 to 15.6)

≥15% 15.1 (12.4 to 17.8) 20.3 (17.3 to 23.3) 36.0 (32.4 to 39.5) 5.9 (4.0 to 7.8)

≥20% 6.4 (4.6 to 8.3)§ 9.0 (6.9 to 11.1) 18.4 (15.5 to 21.3) 2.8 (1.6 to 4.0)

Change in waist circumference (95% CI) 
— cm†

−7.1 (−7.7 to −6.5) −8.2 (−8.9 to −7.5) −10.0 (−10.7 to −9.3) −3.1 (−3.7 to −2.4)

*  The primary and key secondary end points were tested under a multiplicity-control procedure. P<0.001 for all comparisons with placebo.
†  In this category, data are model-based estimates and 95% confidence intervals assessed with the use of analysis of covariance according to 

the treatment-regimen estimand. The confidence intervals were not adjusted for multiplicity and should not be used for hypothesis testing. 
All changes are from baseline to week 72.

‡  Data are presented as model-based estimates and 95% confidence intervals as calculated by logistic regression according to the treatment-
regimen estimand. The percentage was calculated by combining the percentages of patients who met the target in imputed datasets with 
the use of Rubin’s rule.

§  This data point was not controlled for multiplicity.
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B Change in Body Weight from Baseline to Week 72 (efficacy estimand)

A Change in Body Weight from Baseline to Week 72 (treatment-regimen estimand)
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in the placebo group (Fig. S5). Table S3 shows 

subgroup analyses assessing treatment interac-

tion with important factors that could poten-

tially affect changes in body weight, including 

baseline BMI, age, and sex. Observed values over 

time as well as the efficacy estimand for the 

percent change in body weight are shown in 

Figure 1B. Additional end points for both esti-

mands are shown in Tables S4 through S6.

Additional Treatment Outcomes

Orforglipron significantly improved cardiometa-

bolic risk factors, which were assessed as key 

secondary end points controlled for multiplicity, 

including waist circumference, systolic blood 

pressure, non-HDL cholesterol, and triglycerides 

(Table 3, Table S4, and Figs. S4 and S6). Orfor-

glipron was associated with improvements in 

diastolic blood pressure, other lipid fractions, 

high-sensitivity C-reactive protein, and waist-to-

height ratio (Table S4 and Figs. S6 and S7), as 

well as levels of glycated hemoglobin, fasting 

glucose, and fasting insulin (Table S4). In the 

orforglipron groups, 74.6 to 83.7% of the patients 

with prediabetes at randomization had normogly-

cemic levels at week 72, as compared with 44.6% 

of those in the placebo group.

Changes in Body Composition

In the subgroup of 171 patients who underwent 

DXA, patients in the pooled orforglipron groups 

had a mean percent change of −13.8% in total 

body fat mass, −4.5% in lean mass, and −19.0% 

in visceral fat mass at week 72, as compared 

with changes of –1.7%, 0.3%, and 7.4%, respec-

tively, with placebo (Fig. S8). In the pooled or-

forglipron groups, 73.1% of the body-weight re-

duction was due to a loss in fat mass and 26.9% 

was due to a loss in lean mass.

Safety

The most frequent adverse events with orforglip-

ron were nausea, constipation, diarrhea, vomit-

ing, and dyspepsia (Table S7 and Fig. S9). Gas-

trointestinal events in the orforglipron groups 

were mostly mild to moderate in severity and 

first occurred mainly during dose escalation. 

Treatment discontinuation because of gastroin-

testinal adverse events occurred in 3.5 to 7.0% of 

the patients in the orforglipron groups and in 

0.4% of those in the placebo group.

Serious adverse events were reported in 3.8 to 

5.5% of the patients in the orforglipron groups 

and in 4.9% of those in the placebo group (Ta-

ble 4). During the 72-week trial period, three 

deaths were reported: one each in the orforglip-

ron 6-mg and 12-mg groups and one in the 

placebo group (Table 4 and Table S8). Five cases 

of adjudication-confirmed mild pancreatitis oc-

curred (all in the orforglipron groups), with no 

complications reported. In four of these pa-

tients, confirmation was based solely on symp-

toms and elevated enzyme levels, with choleli-

thiasis reported as a contributing factor in one 

patient. In the fifth patient, obstructive pancre-

atitis was confirmed on the basis of imaging 

(Table S9). No cases of medullary thyroid cancer 

were reported. Aminotransferase levels of at 

least 10 times the upper limit of the normal 

range (ULN) were reported in seven patients in 

the orforglipron groups and in one patient in the 

Figure 1 (facing page). Body Weight and Body-Weight 

Reduction Thresholds.

Panel A shows the model-based estimate with 95% 
confidence intervals for the percent change in body 
weight from baseline to week 72 in the orforglipron 
groups and the placebo group, along with the estimat-
ed treatment difference (ETD) between groups, as cal-
culated by means of analysis of covariance (ANCOVA), 
according to the treatment-regimen estimand. Panel B 
shows the results of two separate analyses combined 
into one panel. The curves at the left show changes 
from week 0 to week 72 based on observed on-treat-
ment means with standard errors according to the effi-
cacy estimand, including all data points obtained dur-
ing the treatment period and up to the earliest date of 
discontinuation of orforglipron or placebo or the initia-
tion of prohibited weight-management treatments. The 
data at the right of the curves at week 72 (marked with 
an asterisk) show the results of a model-based esti-
mate, with 95% confidence intervals, according to the 
efficacy estimand — a prespecified analysis for the 
primary end point of the trial — along with the ETD 
between the orforglipron groups and the placebo 
group. Panel C shows the percentage of patients with 
a weight reduction of at least 5%, 10%, 15%, or 20%, 
as calculated by logistic-regression analysis (treatment-
regimen estimand). The weight-reduction threshold of 
at least 20% was a key secondary end point for the or-
forglipron doses of 12 mg and 36 mg only. The per-
centages were calculated by combining percentages of 
patients who met targets across imputed datasets with 
the use of Rubin’s rule. I bars indicate 95% confidence 
intervals. The confidence intervals were not adjusted 
for multiplicity and should not be used for hypothesis 
testing. For end points that were not controlled for 
multiplicity, P values are not reported, regardless of 
statistical significance.
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placebo group. For all seven patients in the or-

forglipron groups, alternative causes were iden-

tified (Table S10). In the orforglipron groups, 

two patients had both a total bilirubin level of 

more than two times the ULN and an alanine 

aminotransferase level of more than three times 

the ULN. Both cases had alternative causes and 

were not associated with drug-induced liver in-

jury (Table S10). An increase in the mean pulse 

rate of 4.3 to 5.3 beats per minute occurred in 

the orforglipron groups, as compared with an 

increase of 0.8 beats per minute in the placebo 

group (Table S11). Additional safety information 

is provided in Table 4 and in Tables S7 and S11.

Discussion

In this phase 3, multinational trial, we com-

pared three once-daily doses of orforglipron (6 

mg, 12 mg, and 36 mg) with placebo in 3127 

patients who had obesity without diabetes. After 

72 weeks of treatment, all the patients in the 

three orforglipron groups had a significant and 

clinically meaningful dose-dependent reduction 

in body weight. The patients who received the 

highest dose of orforglipron had an average 

11.2% weight reduction; more than one third had 

a reduction of at least 15%, and nearly one fifth 

had a reduction of at least 20%. All measured 

cardiometabolic biomarkers improved with orfor-

glipron treatment as compared with placebo.

Weekly injectable incretin-based obesity ther-

apies, such as semaglutide and tirzepatide, have 

resulted in mean weight reductions of approxi-

mately 15% and more than 20%, respectively.6,7 

A weight reduction of 10% or more is a recog-

nized therapeutic threshold, one that has been 

linked to meaningful cardiometabolic benefits.14,15 

In our current trial, patients who received orfor-

glipron had a mean weight reduction of as much 

as 11.2%, and such reductions were associated 

with improvements in systolic and diastolic 

blood pressure, as well as lipid, glycemic, and 

high-sensitivity C-reactive protein levels. Al-

though differences in design and population 

preclude direct cross-trial comparisons, these 

cardiometabolic improvements were similar to 

those reported with oral and injectable semaglu-

tide in obesity trials, despite the modestly lower 

weight loss in the current trial, a finding that 

Table 3. Key Secondary and Additional Secondary End Points.*

End Point
Pooled Orforglipron† 

(N = 2178)
Placebo 
(N = 949)

Estimated Treatment 
Difference vs. Placebo 

(95% CI)

Key secondary end points‡

Change in systolic brood pressure 
(95% CI) — mm Hg

−5.7 (−6.3 to −5.0) −1.4 (−2.4 to −0.5) −4.2 (−5.3 to −3.2)

Percent change (95% CI)§

Triglycerides −14.8 (−16.3 to −13.3) −3.8 (−6.8 to −0.7) −11.5 (−14.5 to −8.3)

Non-HDL cholesterol −6.7 (−7.6 to −5.8) −1.9 (−3.6 to −0.2) −4.9 (−6.7 to −3.1)

Additional secondary end points

Change in diastolic blood pressure 
(95% CI) — mm Hg

−2.4 (−2.9 to −2.0) −1.4 (−2.1 to −0.7) −1.0 (−1.8 to −0.2)

Percent change (95% CI)§

Total cholesterol −4.1 (−4.8 to −3.4) −2.0 (−3.3 to −0.6) −2.1 (−3.7 to −0.6)

LDL cholesterol −4.8 (−5.8 to −3.7) −1.3 (−3.0 to 0.4) −3.5 (−5.5 to −1.5)

VLDL cholesterol −14.6 (−16.1 to −13.1) −3.5 (−6.3 to −0.6) −11.5 (−14.5 to −8.5)

*  Data are model-based estimates and 95% confidence intervals assessed with the use of analysis of covariance accord-
ing to the treatment-regimen estimand. The confidence intervals were not adjusted for multiplicity and should not be 
used for hypothesis testing. All changes are from baseline to week 72.

†  The pooled orforglipron group includes patients in the 6-mg, 12-mg, and 36-mg orforglipron groups.
‡  The key secondary end points were tested under a multiplicity-control procedure. P<0.001 for all comparisons with pla-

cebo.
§  Lipid measures were log-transformed before fitting the analysis-of-covariance model, and results were then back-trans-

formed with the delta method from the model-based estimate and standard errors on the natural log scale.
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reinforces the clinical significance of a weight 

reduction of 10% or more.8,16 In the Look 

AHEAD trial, which included patients with type 

2 diabetes, patients who had a weight loss of 

10% or more through a lifestyle intervention had 

a 21% reduction in cardiovascular events. Simi-

larly, in the SELECT study, a cardiovascular 

outcomes trial involving patients with obesity 

without diabetes, a 9.4% weight loss with sema-

glutide over a period of 2 years was associated 

with a 20% reduction in major adverse cardio-

vascular events.7,14 GLP-1 receptor agonists may 

improve cardiovascular outcomes both by induc-

ing weight reduction and by their direct, weight-

Table 4. Adverse Events.*

Adverse Event

Orforglipron, 
 6 mg  

(N = 723)

Orforglipron, 
 12 mg 

(N = 724)

Orforglipron, 
 36 mg 

(N = 728)
Placebo 

 (N = 948)
Total 

(N = 3123)

number of patients (percent)

Any adverse event emerging during treatment 
period

603 (83.4) 627 (86.6) 620 (85.2) 763 (80.5) 2613 (83.7)

Serious adverse event 40 (5.5) 39 (5.4) 28 (3.8) 46 (4.9) 153 (4.9)

Death† 1 (0.1) 1 (0.1) 0 1 (0.1) 3 (0.1)

Event leading to discontinuation of orforglipron or 
placebo

Any adverse event 38 (5.3) 57 (7.9) 75 (10.3) 26 (2.7) 196 (6.3)

Gastrointestinal disorder 25 (3.5) 38 (5.2) 51 (7.0) 4 (0.4) 118 (3.8)

Adverse event of special interest and other safety 
topics

Hepatic event‡ 1 (0.1) 0 2 (0.3) 2 (0.2) 5 (0.2)

Cancer 6 (0.8) 8 (1.1) 6 (0.8) 10 (1.1) 30 (1.0)

Adjudication-confirmed pancreatitis§ 1 (0.1) 2 (0.3) 2 (0.3) 0 5 (0.2)

Hypotension or syncope‡ 0 0 1 (0.1) 1 (0.1) 2 (0.1)

Adjudication-confirmed MACE 7 (1.0) 0 4 (0.5) 4 (0.4) 15 (0.5)

Any cardiac disorder¶ 1 (0.1) 1 (0.1) 0 2 (0.2) 4 (0.1)

Gastrointestinal event‡ 10 (1.4) 19 (2.6) 25 (3.4) 6 (0.6) 60 (1.9)

Gallbladder disease‡ 3 (0.4) 6 (0.8) 6 (0.8) 4 (0.4) 19 (0.6)

Acute renal event‡ 0 0 0 1 (0.1) 1 (<0.1)

Major depressive disorder or suicidal ideation 
or behavior‡

1 (0.1) 1 (0.1) 2 (0.3) 1 (0.1) 5 (0.2)

Hypersensitivity‡ 0 0 0 1 (0.1) 1 (<0.1)

Dysesthesia‖ 1 (0.1) 1 (0.1) 9 (1.2) 6 (0.6) 17 (0.5)

Other adverse event emerging during treatment 
period

Cholelithiasis 6 (0.8) 11 (1.5) 11 (1.5) 8 (0.8) 36 (1.2)

Acute cholecystitis 1 (0.1) 2 (0.3) 4 (0.5) 1 (0.1) 8 (0.3)

Chronic cholecystitis 2 (0.3) 3 (0.4) 1 (0.1) 1 (0.1) 7 (0.2)

*  MACE denotes major adverse cardiovascular event.
†  Causes of death were reported as follows: undetermined for the patient in the 6-mg group, metastatic ovarian cancer in the patient in the 

12-mg group, and pulmonary embolism for the patient in the placebo group. Deaths were also counted as serious adverse events and dis-
continuation of the trial regimen owing to adverse events.

‡  This category includes only events that were classified as severe or serious adverse events.
§  Additional information about adjudication-confirmed pancreatitis is provided in Table S10.
¶  Cardiac disorders included events that were classified as severe or serious arrhythmias and cardiac conduction disorders.
‖  Dysesthesia includes the Medical Dictionary for Regulatory Activities search terms of allodynia, dysesthesia, burning sensation, hyperesthesia, 

hyperpathia, pain of skin, paresthesia, sensitive skin, skin discomfort, and skin burning sensation.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.

Downloaded from nejm.org at University of North Carolina--Chapel Hill on September 16, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



n engl j med   nejm.org 10

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

independent actions.17 Whether orforglipron-in-

duced weight reduction and biomarker changes 

will translate into a reduction in cardiovascular 

risk requires dedicated outcome trials.

Clinically, weight-reduction targets are indi-

vidualized. Treat-to-target approaches that are 

based on thresholds of BMI or waist-to-height 

ratio have recently been proposed, although a 

single defined target remains a matter of de-

bate.18,19 Results of exploratory analyses in the 

current trial suggested that patients who received 

orforglipron had a higher likelihood of having a 

normal BMI or a near-normal waist-to-height ratio 

(<0.53) than those who received placebo, particu-

larly among patients who had class I obesity or a 

BMI of 27 to 30 and associated complications at 

baseline. As with other obesity-management 

medications, weight-reduction responses varied 

substantially; notably, nearly one fifth of pa-

tients who received the highest dose had a 

weight reduction of at least 20%. We speculate 

that these findings may hold particular clinical 

relevance for patients with lower BMI values (for 

example, <35), who constitute the majority of 

patients with excess adiposity. Furthermore, or-

forglipron could represent an effective option for 

many patients, such as those who prefer oral 

therapy or lack access to injectable peptide-based 

obesity-management medications, including those 

in low- and middle-income countries where ac-

cess is limited owing to low cold-chain avail-

ability.

In a phase 2 trial involving patients with obe-

sity, 36-week treatment with 12 mg or 36 mg of 

orforglipron per day led to a substantial reduc-

tion in body weight, a loss that did not appear 

to plateau.21 Despite the longer duration of the 

current trial, weight reduction after 72 weeks 

was similar to the reduction at 36 weeks in the 

phase 2 trial. Reasons may include differences 

in trial design and population, including greater 

geographic diversity in the current trial than in 

the phase 2 trial. Also, in the current trial, we 

enrolled a higher percentage of men than in 

historical phase 3 obesity trials, a factor that 

limits cross-trial comparisons, since men are re-

ported to have less weight reduction than women 

in response to incretin-based treatment.22 Vari-

ability in responses to obesity-management 

medications is well documented and not fully 

understood.20 In this phase 3 study, a healthy, 

balanced diet, rather than a hypocaloric diet 

with a 500-kcal deficit, was implemented as part 

of the recommended lifestyle modifications in 

line with recent expert recommendations.10 It 

remains uncertain whether this regimen influ-

enced the trial results. Changes in body compo-

sition were consistent with what is expected af-

ter weight reduction with various interventions 

for weight management, including GLP-1–based 

therapies.23

Although the higher discontinuation rate in 

the placebo group in the current trial was con-

sistent with earlier clinical trials of GLP-1 recep-

tor agonists in patients with obesity, the increas-

ing availability of efficacious obesity-management 

medications may have an adverse effect on trial 

retention.6,8,24 In this trial, 6.2% of patients in 

the placebo group discontinued treatment be-

cause of a lack of efficacy, as compared with up 

to 1.0% in the orforglipron groups. Other weight-

management interventions were initiated by 2.5% 

of the patients in the placebo group who contin-

ued in the trial.

Small molecules may bind to off-target recep-

tors, which raises the potential for additional 

adverse effects. No such effects have been de-

tected in the orforglipron development program 

to date, and the orforglipron safety profile has 

been consistent with peptide GLP-1 receptor ag-

onists in phase 3 clinical trials.8,24 The most fre-

quent adverse events were predominantly mild to 

moderate and gastrointestinal in nature, and the 

increase in pulse is consistent with findings ob-

served with peptide GLP-1 receptor agonists.8,24 In 

clinical practice, following best-practice recom-

mendations for management of gastrointestinal 

symptoms on incretin-based therapies may further 

improve the side-effect profile. These practices 

can include the use of a slower dose-escalation 

schedule or dietary advice regarding eating 

schedules and food choices.25 Liver safety has led 

to the discontinued clinical development of mol-

ecules such as lotiglipron and danuglipron and 

has been a potential concern with small-mole-

cule oral GLP-1 receptor agonists.26,27 Consequent-

ly, liver safety was thoroughly evaluated in the 

current trial, and no signal was detected.

Trial limitations include the lack of compari-

son with currently approved obesity-manage-

ment medications, the use of cutoffs for BMI 

inclusion criteria that have been developed in 

White populations and that exclude patients 

with lower BMI values who may also have adi-
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posity-related risks, and the increasing availabil-

ity of obesity-management medications, which 

could have an effect on treatment adherence and 

efficacy results. The strengths of the trial in-

clude a highly diverse, large population from 

nine countries on four continents (Table S12), 

including more than 35% enrollment of men.

In patients with obesity, the use of orforglip-

ron resulted in statistically and clinically sig-

nificant weight reductions and an adverse-event 

profile that was consistent with that observed 

with other GLP-1 receptor agonists.

Supported by Eli Lilly.

Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.

We thank the patients and the trial coordinators who cared 

for them; Elvis Asare Twum, M.Pharm., Ph.D. (of Eli Lilly), for 

safety monitoring; and Courtney Khouli, Pharm.D., and Monika 

Müller, Dr. rer. nat. (both of Eli Lilly), for their medical-writing 

and editing assistance with an earlier version of the manuscript.

Author Information

1 McMaster University, Hamilton, ON, Canada; 2 York Universi-
ty, Toronto; 3 Wharton Weight Management Clinic, Burlington, 
ON, Canada; 4 Comprehensive Weight Control Center, Division 
of Endocrinology, Diabetes, and Metabolism, Weill Cornell 
Medicine, New York; 5 Eli Lilly, Indianapolis; 6 Obesity, Endo-
crine, and Metabolism Center, King Fahad Medical City, Riyadh, 
Saudi Arabia; 7 Endocrinology and Nutrition Department, Hos-
pital Universitari Vall d’Hebron, Barcelona; 8 Diabetes and Me-
tabolism Research Unit, Vall d’Hebron Institut de Recerca, Bar-
celona; 9 Department of Human Physiology, Universitat 
Autònoma de Barcelona, Barcelona; 10 Centro de Investigación 
Biomédica en Red de Diabetes y Enfermedades Metabólicas 
Asociadas, Madrid; 11 Instituto de Salud Carlos III, Madrid; 
12 Chiba University, Chiba, Japan; 13 Obesity Center, Nove de 
Julho Hospital, São Paulo.

References

1. World Health Organization. Obesity 

and overweight. May 7, 2025 (https://www 

. who . int/  news - room/  fact - sheets/  detail/ 

 obesity - and - overweight).

2. Rubino F, Cummings DE, Eckel RH, 

et al. Definition and diagnostic criteria of 

clinical obesity. Lancet Diabetes Endocri-

nol 2025; 13: 221-62.

3. Busetto L, Dicker D, Frühbeck G, et 

al. A new framework for the diagnosis, 

staging and management of obesity in 

adults. Nat Med 2024; 30: 2395-9.

4. Grunvald E, Shah R, Hernaez R, et al. 

AGA clinical practice guideline on pharma-

cological interventions for adults with obe-

sity. Gastroenterology 2022; 163: 1198-225.

5. Drucker DJ. AU: NoGLP-1-based ther-

apies for diabetes, obesity and beyond. 

Nat Rev Drug Discov 2025; 24: 631-50.

6. Jastreboff AM, Aronne LJ, Ahmad NN, 

et al. Tirzepatide once weekly for the 

treatment of obesity. N Engl J Med 2022; 

387: 205-16.

7. Lincoff AM, Brown-Frandsen K, Col-

houn HM, et al. Semaglutide and cardio-

vascular outcomes in obesity without dia-

betes. N Engl J Med 2023; 389: 2221-32.

8. Wilding JPH, Batterham RL, Calanna 

S, et al. Once-weekly semaglutide in 

adults with overweight or obesity. N Engl 

J Med 2021; 384: 989-1002.

9. Melson E, Ashraf U, Papamargaritis 

D, Davies MJ. What is the pipeline for fu-

ture medications for obesity? Int J Obes 

(Lond) 2025; 49: 433-51.

10. Mozaffarian D, Agarwal M, Aggarwal 

M, et al. Nutritional priorities to support 

GLP-1 therapy for obesity: a joint advisory 

from the American College of Lifestyle 

Medicine, the American Society for Nutri-

tion, the Obesity Medicine Association, 

and the Obesity Society. Obes Pillars 

2025; 15: 100181.

11. Pratt E, Ma X, Liu R, et al. Orforglipron 

(LY3502970), a novel, oral non-peptide 

glucagon-like peptide-1 receptor agonist: a 

phase 1a, blinded, placebo-controlled, 

randomized, single- and multiple-ascend-

ing-dose study in healthy participants. 

Diabetes Obes Metab 2023; 25: 2634-41.

12. Bretz F, Maurer W, Brannath W, Posch 

M. A graphical approach to sequentially 

rejective multiple test procedures. Stat 

Med 2009; 28: 586-604.

13. Bretz F, Posch M, Glimm E, Klinglm-

ueller F, Maurer W, Rohmeyer K. Graphi-

cal approaches for multiple comparison 

procedures using weighted Bonferroni, 

Simes, or parametric tests. Biom J 2011; 

53: 894-913.

14. Look AHEAD Research Group. Asso-

ciation of the magnitude of weight loss 

and changes in physical fitness with long-

term cardiovascular disease outcomes in 

overweight or obese people with type 2 

diabetes: a post-hoc analysis of the Look 

AHEAD randomised clinical trial. Lancet 

Diabetes Endocrinol 2016; 4: 913-21.

15. Ryan DH, Yockey SR. Weight loss and 

improvement in comorbidity: differences 

at 5%, 10%, 15%, and over. Curr Obes 

Rep 2017; 6: 187-94.

16. Garvey WT, Duque do Vale R, Karlsson 

T, Lingvey I, Shaji C, Rubino D. Efficacy 

and safety of oral semaglutide 25 mg in 

adults with overweight/obesity: the OASIS 

4 RCT. Presented at the 42nd Annual Meet-

ing of the Obesity Society at ObesityWeek, 

San Antonio, TX, November 3–6, 2024.

17. Gonzalez-Rellan MJ, Drucker DJ. The 

expanding benefits of GLP-1 medicines. 

Cell Rep Med 2025; 6: 102214.

18. Almohaileb F, le Roux CW. Review of 

the potential value of treatment targets in 

obesity management. Expert Rev Endocri-

nol Metab 2025; 20: 353-9.

19. Busetto L, Schnecke V, Overvad M, et 

al. Changes in visceral adiposity modify 

the impact of weight loss on the 10-year 

risk of obesity-related complications: a 

population-based cohort study. Presented 

at the 31st European Congress on Obesity, 

Venice, Italy, May 12–15, 2024. abstract.

20. Dent R, McPherson R, Harper M-E. 

Factors affecting weight loss variability in 

obesity. Metabolism 2020; 113: 154388.

21. Wharton S, Blevins T, Connery L, et 

al. Daily oral GLP-1 receptor agonist or-

forglipron for adults with obesity. N Engl 

J Med 2023; 389: 877-88.

22. Wu Q, Du Y, Ahmad N, et al. Sex dif-

ferences in body weight reduction 

achieved with incretin-based therapies: a 

meta-analysis. Poster abstracts. Obesity 

(Silver Spring) 2024; 32: Suppl 1: 5-308.

23. Greenway FL. Semaglutide and tirzep-

atide to treat obesity. N Engl J Med 2025; 

393: 84-5.

24. Knop FK, Aroda VR, do Vale RD, et al. 

Oral semaglutide 50 mg taken once per 

day in adults with overweight or obesity 

(OASIS 1): a randomised, double-blind, 

placebo-controlled, phase 3 trial. Lancet 

2023; 402: 705-19.

25. Wharton S, Davies M, Dicker D, et al. 

Managing the gastrointestinal side ef-

fects of GLP-1 receptor agonists in obesi-

ty: recommendations for clinical practice. 

Postgrad Med 2022; 134: 14-9.

26. Amin NB, Frederich R, Tsamandou-

ras N, et al. Evaluation of an oral small-

molecule glucagon-like peptide-1 recep-

tor agonist, lotiglipron, for type 2 

diabetes and obesity: a dose-ranging, 

phase 2, randomized, placebo-controlled 

study. Diabetes Obes Metab 2025; 27: 215-

27.

27. Pfizer provides update on oral GLP-1 

receptor agonist danuglipron. News re-

lease of Pfizer, New York, April 14, 2025 

(https://www . pfizer . com/  news/  press 

- release/  press - release - detail/  pfizer 

- provides - update - oral - glp - 1 - receptor 

- agonist).

Copyright © 2025 Massachusetts Medical Society.

The New England Journal of Medicine is produced by NEJM Group, a division of the Massachusetts Medical Society.

Downloaded from nejm.org at University of North Carolina--Chapel Hill on September 16, 2025. 

 Copyright © 2025 Massachusetts Medical Society. All rights reserved, including those for text and data mining, AI training, and similar technologies.



Protocol

Protocol for: Wharton S, Aronne LJ, Stefanski A, et al. Orforglipron, an oral small-molecule GLP-1 receptor ago-

nist for obesity treatment. N Engl J Med. DOI: 10.1056/NEJMoa2511774

This trial protocol has been provided by the authors to give readers additional information about the work.



This supplement contains the following items:

1. Protocol 
a. Original protocol, dated 24 February 2023
b. Final protocol including summary of changes and amendment history, dated 

30 April 2025
2. Statistical analysis plan

a. Original statistical analysis plan, dated 24 January 2024
b. Final statistical analysis plan, including summary of changes, dated 25 June 

2025
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 







≥5% 
≥10% 
≥15% 
≥20% 











 

 

Approved on 24 Feb 2023 GMT



 
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

 

 








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



 

 
who achieve ≥5% body weight 



 




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
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
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 ≥


≥30.0 kg/m
≥27.0 kg/m

▪
▪
▪
▪


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 

 

≥5% 
≥10% 
≥15% 
≥20% 

 







 

 
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 






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



 

 
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








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 

 
who achieve ≥5% body weight 



 





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“treatment regimen” estimand is described 












“efficacy” estimand is described by the following attributes:







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


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




has… …
FSG ≥126 mg/dL (≥7.0 

HbA1c ≥6.5% (≥48 mmol/mol)
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If… …
≥126 mg/dL (≥7.0 mmol/L)

≥ mg/dL (≥
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studied were 12 mg, 24 mg, 36 mg, and 45 mg for a minimum of 16 weeks for the study’s 
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Participant must be ≥18 years of age 

 ≥30.0 kg/m
 ≥27.0 kg/m
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: 
 HbA1c ≥6.5% (≥48 mmol/mol)
 G ≥126 mg/dL (≥7.0 mmol/L)
 hour OGTT ≥200 mg/dL (≥11.1 mmol/L) 





Approved on 24 Feb 2023 GMT









the following, as determined by the central laboratory at Visit 1: 

 ALT or AST level ≥3.0 the ULN for the reference range 
 ALP level ≥1.5
 TBL level ≥1.5

known Gilbert’s Syndrome




 ≥20 ng/L, if eGFR ≥60 mL/min/1.73 m
 ≥35 ng/L, if eGFR <60 mL/min/1.73 m  


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In the investigator’s opinion, have any significant mental health disorder that may put 

In the investigator’s opinion, individuals whose disease state is considered stable 

answered “yes” to either Question 4 or Question 5 on the “ deation” 

Have answered “yes” to any of the suicide related behaviors on the “ ehavior” 

exclusion criteria, which in the investigator’s 
participant’s safety (for example, hypersensitivity or contraindication) or compliance 
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





staff should consider clinical monitoring of the participant’s nutritional and hydration 
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in the participant’s medical record.
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



of a participant’s treatment assignment is warranted for medical management of the event. The 
’s

participant’s treatment assig

the participant’s well participant’s 

t’s compliance with 

’s adherence to the visit schedule, completion of study diaries, and any other 

Approved on 24 Feb 2023 GMT



Approved on 24 Feb 2023 GMT



currently taking…
to…

the study to…

≥
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 nitiate supportive treatment according to the participant’s clinical signs and 











vals specified in the SoA to understand the investigator’s assessment of changes 
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










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sponsor’s 
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
















 BMI ≤18.5 kg/m
The investigator should contact the sponsor’s designated medical monitor to 





Approved on 24 Feb 2023 GMT



discontinued from the study intervention, and the sponsor’s designated medical 

 9 score ≥15


“ ”

“ ” “ ”

participant’s psychiatric disorder can be adequately treated with 

For participants with Gilbert’s syndrome: 

For participants with Gilbert’s syndrome: 
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In study participants with abnormal baseline liver tests (ALT, AST, ALP ≥1.5x ULN), the study 

For participants with Gilbert’s syndrome: 

For participants with Gilbert’s syndrome:
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that the investigator consult with the sponsor’s medical monitor. 

… …

value, or a participant’s personal circumstances

● the participant’s

● the participant’s

●
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●
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







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








The Physical Functioning domain assesses limitations due to health “now” while the remaining 
domains assess functioning “in the past week”

–
–

point frequency (“never” to “always”) scale or a 5
(“not at all true” to “completely true”) scale.







The VAS records the respondent’s self
labelled as “best imaginable health state” (100) and “worst imaginable health state” (0).
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Weight scale is designed to assess the participants’ overall 

ranging from “not at all limited” to “extremely limited”.

Weight scale is designed to assess the participants’ overall 

point scale ranging from “much better” to 
“much worse”.

“ ” “ ”, “never” to 
“always,” or “very poor” to “very good.”






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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.




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Close hepatic monitoring

Laboratory tests (Section 10.2), including ALT, AST, ALP, TBL, direct bilirubin, 
, and creatine kinase, should be repeated within 48 to 72 hours to confirm 

the abnormality and to determine if it is increasing or decreasing, if 1 or more of these conditions 
occur:

results of… 
ALT or AST ≥3x ULN
ALP ≥2x ULN
TBL ≥2x ULN (except for 
Gilbert’s syndrome)

ALT or AST ≥1.5x ULN ALT or AST ≥2x baseline
ALP ≥1.5x ULN ALP ≥2x baseline

TBL ≥1.5x ULN TBL ≥1.5x baseline (except for p
with Gilbert’s syndrome)

What to do if the abnormal condition persists or worsens
If the abnormality persists or worsens, clinical and laboratory monitoring, and evaluation for 
possible causes of abnormal liver tests should be initiated by the investigator in consultation with 
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the Lilly-designated medical monitor. At a minimum, this evaluation should include physical 
examination and a thorough medical history, including

 symptoms
 recent illnesses, for example, heart failure, systemic infection, hypotension, or seizures
 recent travel
 history of concomitant medications, including over the counter, herbal and dietary 

supplements, and
 history of alcohol drinking and other substance abuse.

Initially, monitoring of symptoms and hepatic biochemical tests should be done at a frequency of 
1 to 3 times weekly, based on the participant’s clinical condition and hepatic biochemical tests.

Subsequently, the frequency of monitoring may be lowered to once every 1 to 2 weeks, if the 
participant’s clinical condition and laboratory results stabilize.

Monitoring of ALT, AST, ALP, and TBL should continue until levels normalize or return to 
approximate baseline levels.

Comprehensive hepatic evaluation
When to perform a comprehensive evaluation
A comprehensive evaluation should be performed to search for possible causes of liver injury if 1 
or more of these conditions occur:

…
ALT or AST ≥3x ULN wit
ALT or AST ≥5x ULN
ALP ≥3x ULN
TBL ≥2x ULN (except for pa s with Gilbert’s 

ALT or AST ≥1.5x ULN ALT or AST ≥2x baseline with hepatic signs/symptoms
ALT or AST ≥3x 

ALP ≥1.5x ULN ALP ≥2x baseline
TBL ≥1.5x ULN TBL ≥2x baseline (except for pa s with Gilbert’s 

What a comprehensive evaluation of liver function should include



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




Based on the participant’s history 







 Wilson’s disease




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, magnetic resonance cholangiopancreatography, endoscopic 
retrograde cholangiopancreatography, cardiac echocardiogram, or a liver biopsy.
Additional hepatic data collection (hepatic safety CRF) in study participants who have 
abnormal liver tests during the study

evelops the following elevations…

ALT to ≥5x ULN on 2 or more consecutive blood tests
ALT ≥1.5x ULN ALT ≥3x baseline on 2 or more 

TBL ≥2x ULN, except for participants with Gilbert’s syndrome
TBL ≥1.5x ULN TBL ≥2x baseline 

ALP ≥2x ULN on 2 or more consecutive blood tests
ALP ≥1.5x ULN ALP to ≥2x baseline on 2 or more consecutive
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



’
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–

–

–
participant’s participant’s 

Approved on 24 Feb 2023 GMT



— —

●
participant’s female partner who becomes pregnant while the male participant is 

●

●
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●

●

●
≥20

●

●










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Participants without diabetes may, at the investigator’s discretion, be given glucometers to assist 
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Glucose <70 mg/dL (3.9 mmol/L) and ≥54 mg/dL (3.0 mmol/L)




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

 serum amylase (total, pancreatic, or both) and/or lipase ≥3x ULN






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≥3x ULN) is not mandated but may be performed 
based on the investigator’s clinical judgment and assessment of the participant’s overall clinical 

articipants with eGFR ≥60 mL/min
≥

’s lab

 Serum calcitonin value ≥20 g/L AND ≥50% increase from the screening 

ing (≥10% increase), the study 

 Serum calcitonin value ≥35 g/L AND ≥50% over the screening value

Approved on 24 Feb 2023 GMT



serum calcitonin value ≥35 AND ≥50% over the screening value. ’s 
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








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













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




















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






















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s. Fisher’s exact test or Pearson’s chi
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If a participant … event for a specific event of interest will be…

the number of days between baseline and the date of the participant’s end of 

using the Fisher’s exact test. Kaplan
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, “treatment regimen” and 
“efficacy”

“treatment regimen”

the “efficacy” estimand will be 
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treatment group, and Fisher’s exact test will be used to compare the treatment groups.

Fisher’s exact test or Pearson’s Chi

 ≥ 65 years


 (≤




Approved on 24 Feb 2023 GMT



Subgroup analyses will be performed based on the “treatment 
regimen” estimand. Additional subgroup analyses may also be performed.

“ ”
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●

○

○

○

●

●

●

●

○

○

○

○

●
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● the investigator’s

participant’s

●

●

●

● or the participant’s 

to protect the participant’s 

the participant’s
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and processes. The sponsor’s processes are compliant with local privacy laws and relevant 
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●

●

●

●

●

●

●

●

●

●
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●

the central vendor’s database system and 

●

investigator’s site.
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●

●

The sponsor or sponsor’s 









In accordance with the sponsor’s publication policy
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  after   
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









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–
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














ore severe than expected for the participant’s condition.


disease/disorder being studied, unless more severe than expected for the participant’s 




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







’s office or outpatient setting. Complications that occur during 



disruption of a person’s ability to conduct 




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









 information in the participant’s 
the investigator’s normal clinical 



 acceptable for the investigator to send photocopies of the participant’s medical 




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





“ ”



 A “ ” of a relationship conveys that there are facts, evidence, and/or 













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



















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










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Must… Must not…




















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







Approved on 24 Feb 2023 GMT



 variation may impact a participant’s response to study intervention, susceptibility to, 








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for the WHO’s STEPwise approach to Surveillance (STEPS) (WHO 2017).

Ask the participant to breathe in and stand tall. Measure and record the participant’s 










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

the participant’s waist circumference.
















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










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











 counter medications, for example, allī











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



























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


























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 St. John’s wort































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












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

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≥
(≥

≥
≥

≥
≥









 ≥200



HbA1c ≥6.5% ≥

≥126 mg/ ≥
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≥200 ≥



In the event 1 abnormal value is observed (HbA1c ≥6.5% 
hour OGTT) ≥126 mg/dL (7.0 mmol/L) OR 2

OGTT ≥200 mg/dL (11.1 mmol/L

hour glucose from the OGTT ≥200 mg/dL (11.1 mmol/L), 

• HbA1c ≥6.5% (≥
• hour glucose ≥200 mg/dL (≥

• G value ≥126 mg/dL (≥

hour OGTT) value ≥126 mg/dL (≥

result ≥126 mg/dL (≥

•

•
unless, in the investigator’s opinion, a different date

•

•
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



discretion of the participant’s usu
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™

muscle mass and impaired muscle function), affecting individuals’ 

’
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











measurements according to the DXA manufacturer’s specification.

’
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™

central vendor’s database system. Data will subsequently be transferred from the central vendor 
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In an exceptional circumstance, after receiving the sponsor’s written approval, sites may 

 “Remote Visits,”



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

 ’s 
participant’s behalf, 





rticipant’s receipt of study supplies.


participant’s home





the participant’s 

participant’s consent and document 



the investigator’s discretion
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investigator’s
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the investigator’s 

the investigator’s
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Investigator’s Brochure

Investigational Medicinal Product (see also “ ”)

participant’s
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See also “IMP.”

of the five “rights” of medication use: the right participant, the right drug, the right 

• dose omission associated with an AE or a product complaint
• dispensing or use of expired medication
• use of medication past the recommended in
• dispensing or use of an improp
• use of an adulterated dosage form or administration technique inconsistent with the 

• shared use of cartridges, prefilled pens, 

Equivalent to CDISC term “subject”: an individual who participates in a clinical trial, 
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– –
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Maruish ME, editor. User’s Manual for the SF

–
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receptor activation: “twincretins”. 

–

. 2011;34(7):1481‐1486.
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Signature Page for VV-CLIN-075707 v1.0

Signature Page for VV-CLIN-075707 v1.0

Approval

22-Feb-2023 13:09:44 GMT+0000

Approval

24-Feb-2023 03:59:35 GMT+0000
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Deleted “ ” from 

“then…” text 

Added “ ”

“segmented” from “
segmented”

“
”
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 

 

≥5% 
≥10% 
≥15% 
≥20% 

 

 

 

 
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 

 

 



 



 

 

 








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



 

 
≥5% body weight reduction



 




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The “treatment regimen” estimand will be the primary estimand.
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 ≥


≥30.0 kg/m
≥27.0 kg/m

▪
▪
▪
▪


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


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investigator’s 

Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



Approved on 30 Apr 2025 GMT



visit’s study 
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ALT or AST ≥3x 

≥2x baseline), 
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–

investigator’s 
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–

that visit’s study 
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 

 

≥5% 
≥10% 
≥15% 
≥20% 

 

 

 

 
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 

 

 



 



 

 

 








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



 

 
≥5% body weight reduction



 




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

The “treatment regimen” estimand will be the primary estimand.

“treatment regimen” estimand is described 









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

“efficacy” estimand is d









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has… …
FSG ≥126 mg/dL (≥7.0 mmol/L)
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has… …
HbA1c ≥6.5% (≥48 mmol/mol)

If… …
≥126 mg/dL (≥7.0 mmol/L)

hr OGTT ≥200 mg/dL (≥11.1 mmol/L)
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r a minimum of 16 weeks for the study’s 
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Participant must be ≥18 years of age 

 ≥30.0 kg/m
 ≥27.0 kg/m
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: 
 HbA1c ≥6.5% (≥48 mmol/mol)
 G ≥126 mg/dL (≥7.0 mmol/L)
 hour OGTT ≥200 mg/dL (≥11.1 mmol/L) 




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





the following, as determined by the central laboratory at Visit 1: 
 ALT or AST level ≥3.0 the ULN for the reference range 
 ALP level ≥1.5
 ≥1.5

known Gilbert’s Syndrome




 ≥20 ng/L, if eGFR ≥60 mL/min/1.73 m
 ≥35 ng/L, if eGFR <60 mL/min/1.73 m  



Approved on 30 Apr 2025 GMT



In the investigator’s opinion, have any significant mental health disorder that may put the 

In the investigator’s opinion, individuals whose disease state is considered stable 

“yes” to either Question 4 or Question 5 on the “ deation” 

Have answered “yes” to any of the suicide related behaviors on the “ ehavior”

criteria, which in the investigator’s opinion, might jeopardize the participant’s safety (for 
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





Medical staff should consider clinical monitoring of the participant’s nutritional and hydration 
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in the participant’s medical record.
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


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of a participant’s treatment assignment is warranted for medical management of the event. The 
participant’s safety must always be the first consideration in making such a determination. If a 
participant’s treatment assignment is unblinded, Lilly

the participant’s well participant’s 
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In addition to the assessment of a participant’s compliance with 

the participant’s adherence to the visit schedule, completion of
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taking…
for at least 8 weeks to…

… remainder of the study to…
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


≥

 initiate supportive treatment according to the participant’s clinical signs and 





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



collected at intervals specified in the SoA to understand the investigator’s asses



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








sponsor’s 
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
















 BMI ≤18.5 kg/m
The investigator should contact the sponsor’s designated medical monitor to 




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discontinued from the study intervention, and the sponsor’s designated medical 

 9 score ≥15


“ ”

“ ” “ ”

participant’s psychiatric disorder can be adequately treated with psycho

that the investigator consult with the sponsor’s medical monitor. Every effort should be made by 

If study intervention interruption is… then…
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If study intervention interruption is… then…

value, or a participant’s 

● the participant’s

● the participant’s

●

●
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









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







The Physical Functioning domain assesses limitations due to health “now” while the remaining 
domains assess functioning “in the past week”

–
–

point frequency (“never” to “always”) scale or a 5
(“not at all true” to “completely true”) scale.







The VAS records the respondent’s self
labelled as “best imaginable health state” (100) and “worst imaginable health state” (0).
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Weight scale is designed to assess the participants’ overall 

ranging from “not at all limited” to “extremely limited”.

Weight scale is designed to assess the participants’ overall 

point scale ranging from “much better” to 
“much worse”.

“not at all” “very much”, “never” to “always,” 
or “very poor” to “very good.” Individual item scores are totaled to obtain a raw score, w

“not at all” and 
“extremely.” The 
















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




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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.




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laboratory value is observed… Then…

ALT or AST ≥3x ULN
ALP ≥2x ULN 
TBL ≥2x ULN
ALT or AST ≥5x ULN

≥2.5x ULN
ALT or AST ≥3x ULN with hepatic signs or symptoms
ALT or AST ≥5x ULN for more than 2 weeks 
ALT or AST ≥8x ULN
ALT or AST ≥3x ULN and TBL ≥2x ULN ≥1.5
ALP ≥3x ULN 
ALP ≥2.5x ULN and TBL ≥2x 
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laboratory value is observed… Then…

ALP ≥2.5x ULN with hepatic signs or symptoms

In participants with Gilbert’s 

≥1.5x ULN)
If this laboratory value is observed… Then…

ALT or AST ≥2x baseline 
ALP ≥2x baseline 
TBL ≥2x ULN
ALT or AST ≥3x baseline or ≥250 U/L

ALP ≥2.5x baseline
ALT or AST ≥2x baseline or ≥250 U/L

ALT or AST ≥3x baseline or ≥250 U/L

ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

ALT or AST ≥2x baseline or ≥250 U/L
(whichever occurs first) and TBL ≥2x ULN or INR≥1.5
ALP ≥3x baseline 
ALP ≥2.5x baseline and TBL ≥2x ULN

ALP ≥2.5x baseline with hepatic signs or symptoms

In participants with Gilbert’s syndrome
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If a participant develops any one of these changes, initiate close hepatic monitoring:

≥1.5x ULN)
ALT or AST ≥3x ULN ALT or AST ≥2x baseline 
ALP ≥2x ULN ALP ≥2x baseline 
TBL ≥2x ULN TBL ≥2x ULN

In participants with Gilbert’s syndrome, the threshold for TBL may be higher

Close hepatic monitoring should include these actions:

 Laboratory tests ( ), 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.

 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 lab 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 current symptoms, recent illnesses (for example, heart failure, 
systemic infection, hypotension, or seizures), recent travel, concomitant medications 
(including over-the-counter), herbal and dietary supplements, and history of alcohol 
drinking and other substance abuse

If a participant develops any one of the following laboratory or clinical changes, initiate a 
comprehensive hepatic evaluation: 

≥1.5x ULN)

ALT or AST ≥5x ULN ALT or AST ≥3x baseline or ≥250 U/L

ALP ≥2.5x ULN ALP ≥2.5x baseline 
ALT or AST ≥3x ULN with hepatic signs or ALT or AST ≥2x baseline or ≥250 U/L

ALT or AST ≥5x ULN for more than 2 weeks ALT or AST ≥3x baseline or ≥250 U/L

ALT or AST ≥8x ULN ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

ALT or AST ≥3x ULN and TBL ≥2x ULN
≥1.5

ALT or AST ≥2x baseline or ≥250 U/L
(whichever occurs first) and TBL ≥2x ULN ≥1.5

In participants with Gilbert’s syndrome, the threshold for TBL may be higher.
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Comprehensive hepatic evaluation should include these actions:
 At a minimum, comprehensive hepatic evaluation should include physical examination 

and a thorough medical history, as outlined above, as well as tests for Prothrombin time, 
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). 

 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 hepatitis D 
virus, cytomegalovirus, Epstein-Barr virus, acetaminophen levels, acetaminophen protein 
adducts, urine toxicology screen, Wilson’s disease, blood alcohol levels, urinary ethyl 
glucuronide, and 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 2 times weekly 
until levels normalize or return to approximate baseline values. 

 All the medical information and tests results related to the hepatic monitoring and 
comprehensive hepatic evaluation should be collected and recorded in a hepatic safety 
CRF. 

If a participant develops any one of the following laboratory or clinical changes, interrupt the 
study-drug and continue close monitoring and comprehensive hepatic evaluation as described in 
Sections 8.2.7.1 and 8.2.7.2.

≥1.5x ULN)
ALT or AST ≥3x ULN with hepatic signs or ALT or AST ≥2x baseline or ≥250 U/L

ALT or AST ≥5x ULN for more ALT or AST ≥3x baseline or ≥250 U/L

ALT or AST ≥8x ULN ALT or AST ≥4x baseline or ≥400 U/L (whichever occurs 

ALT or AST ≥3x ULN and TBL ≥2x ULN
≥1.5 

≥2x baseline or ≥250 U/L
(whichever occurs first) and TBL ≥2x ULN

ALP ≥3x ULN ALP ≥3x baseline 
ALP ≥2.5x ULN and TBL ≥2x ULN ALP ≥2.5x baseline and TBL ≥2x ULN
ALP ≥2.5x ULN with hepatic signs or ALP ≥2.5x baseline with 

In participants with Gilbert’s syndrome, the threshold for TBL may be higher. 
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Interruption or discontinuation of study drug should include these actions:
 While the participant is not receiving the study drug, clinical and laboratory monitoring 

should continue at a frequency of 1 to 2 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 drug 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 drug should be permanently discontinued





’
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–

–

–
participant’s participant’s 
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— —

●
participant’s female partner who becomes pregnant while the male participant is 

●
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●

●

●

●
(occurring at ≥20 weeks gestational age) is always considered to be an SAE and 

●

●
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









Participants without diabetes may, at the investigator’s discretion, be given glucometers to assist 
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Glucose <70 mg/dL (3.9 mmol/L) and ≥54 mg/dL (3.0 mmol/L)




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

 serum amylase (total, pancreatic, or both) and/or lipase ≥3x ULN






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≥3x ULN) is not mandated but may be performed 
based on the investigator’s clinical judgment and assessment of the participant’s overall clinical 

Calcitonin measurements in participants with eGFR ≥60 mL/min/1.73 m
≥

’s laboratory r
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 Serum calcitonin value ≥20 ng/L and <35 ng/L AND ≥50% increase from the screening 

this repeat value is increasing (≥10% increase), the study 

 Serum calcitonin value ≥35 ng/L AND ≥50% over the screening value

serum calcitonin value ≥35 ng/L AND ≥50% over the screening value. ’s 
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








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













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




















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
























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er’s exact test or Pearson’s chi
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If a participant … event for a specific event of interest will be…

the number of days between baseline and the date of the participant’s end of 

using the Fisher’s exact test. Kaplan
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, “treatment regimen” and 
“efficacy”

“treatment regimen” estimand 

the “efficacy” estimand will be 
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treatment group, and Fisher’s exact test will be used to compare the treatment groups.

Fisher’s exact test or Pearson’s Chi

 (< 65, ≥ 65 years)


 (≤ median, > median)


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

analyses will be performed based on the “treatment 
regimen” estimand. Additional subgroup analyses may also be performed.

“ ”
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●

○

○

○

●

●

●

●

○

○

○

○

●
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● the investigator’s

participant’s

●

●

●

● or the participant’s 

Participants will be assigned a unique identifier by the sponsor to protect the participant’s 

The participant must be informed that the participant’s perso
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and processes. The sponsor’s processes are compliant with local privacy laws and relevant 
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●

●

●

●

●

●

●

●

●
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●

●

tral vendor’s database system and 
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●

investigator’s site.

●

●

The sponsor or sponsor’s designee reserves the right to close the study site or terminate the study 








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ponsor’s publication policy

 or after   
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









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–
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














investigator to be more severe than expected for the participant’s condition.


e participant’s 




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







’s office or outpatient setting. Complications that occur during 



disruption of a person’s ability to conduct 




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









 information in the participant’s 
the investigator’s normal clinical practice. AE/SAE 



 acceptable for the investigator to send photocopies of the participant’s medical 




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





“ ”



 A “reasonable possibility” of a relationship conveys that there are facts, evidence, and/or 













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


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








≥




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Must… Must not…













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

















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 ipant’s response to study intervention, susceptibility to, 








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for the WHO’s STEPwise approach to Surveillance (STEPS) (WHO 2017).

he in and stand tall. Measure and record the participant’s 











Approved on 30 Apr 2025 GMT





: Ask the participant to relax and measure the participant’s waist circumference.


















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








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











 counter medications, for example, allī












Approved on 30 Apr 2025 GMT































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


























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 St. John’s wort



























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












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

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≥
(≥

≥
≥

≥
(≥48 mmol/mol)









 unequivocal hyperglycemia (random glucose ≥200 mg/dL) with signs or symptoms of 



HbA1c ≥6.5% (≥

hour OGTT ≥126 mg/dL (≥
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glucose ≥200 mg/dL (≥



In the event 1 abnormal value is observed (HbA1c ≥6.5% [48 mmol/mol]) OR 
hour OGTT) ≥126 mg/dL (7.0 mmol/L) OR 2

OGTT ≥200 mg/dL (11.1 mmol/L)

hour glucose from the OGTT ≥200 mg/dL (11.1 mmol/L), 

• HbA1c ≥6.5% (≥
• hour glucose ≥200 mg/dL (≥

• G value ≥126 mg/dL (≥

hour OGTT) value ≥126 mg/dL (≥

result ≥126 mg/dL (≥

•

•
diagnosis, unless, in the investigator’s opinion, a different date is more appropriate.

•

•
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



discretion of the participant’s usual care provider, with the exception of use of DPP

Approved on 30 Apr 2025 GMT



™

aired muscle function), affecting individuals’ 
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











measurements according to the DXA manufacturer’s specification

’

or Lunar™ 
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vendor’s database system. Data will subsequently be transferred from the central vendor 
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m line between “ ot at all” participant’s

lace the “zero” mm of the ruler “ ”
participant’s

“not at all”
ruler must be flipped to have the “zero” mm of the ruler at the correct position
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In an exceptional circumstance, after receiving the sponsor’s written approval, sites may 

 “Remote Visits,”



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

 asking the participant’s designee to go to the site a
participant’s behalf, 





verification of participant’s receipt of study supplies.


participant’s home), the investigator 





if the participant’s eligibility criteria are 

participant’s consent and document this confirmation in the source 


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possible and safe to do so, as determined by the investigator’s discretion, participants 

investigator’s
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blind study is one in which the investigator and/or the investigator’s staff are 

aware of the treatment but the investigator and/the investigator’s staff and 
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Investigator’s Brochure

Investigational Medicinal Product (see also “investigational product”)
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1. Introduction  

This SAP is intended to describe the analyses of primary and secondary objectives, as well as 

safety assessments for Study GZGP. Sensitivity and supplementary analyses intended to support 

the primary and key secondary objectives are also included. Additional exploratory analyses, if 

needed, may be included in a separate document. 

Pharmacokinetic/pharmacodynamic (PK/PD) analyses will be documented in a separate 

document. 

Changes to the protocol-planned analyses are described in Section 4.9. 
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1.1. Objectives, Endpoints, and Estimands  

Objectives Endpoints 

Primary Objective 

To demonstrate that orforglipron 6 mg, 12 mg, 

and/or 36 mg QD is superior to placebo for 

From baseline to Week 72 

 body weight.  mean percent change in body weight. 

Key Secondary Objectives (controlled for Type 1 error)  

To demonstrate that orforglipron 6 mg, 12 mg, 

and/or 36 mg QD is superior to placebo in 

change from baseline for the following:  

From baseline to Week 72 

 body weight  percentage of participants who achieve a 

body weight reduction of: 

o ≥5%  
o ≥10%  
o ≥15%, and 

o ≥20% 

 waist circumference.  mean change in waist circumference (cm) 

To demonstrate that orforglipron (6 mg, 12 mg, 

and 36 mg QD pooled doses) is superior to 

placebo in change from baseline for the 

following: 

 systolic blood pressure, and 

 lipid parameters. 

From baseline to Week 72 

 

 

 mean change in systolic blood pressure 

(mm Hg) 

 mean percent change in fasting 

o non-HDL cholesterol, and 

o triglycerides. 

Key Secondary Objectives at 176 weeks for participants with prediabetes at randomization 

(controlled for Type 1 error), pooled dose analysis 

To demonstrate in participants with prediabetes 

at baseline that orforglipron (6 mg, 12 mg, and 

36 mg QD pooled doses) is superior to placebo 

at 176 weeks:  

From baseline to Week 176 

 body weight, and  mean percent change in body weight, and 

 delayed progression to T2D.  time to onset of T2D. 
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Additional Secondary Objectives    

To demonstrate that orforglipron 6 mg, 12 mg, 

and/or 36 mg QD is superior to placebo in 

change from baseline for the following  

From baseline to Week 72 

 body weight   mean change in absolute body weight 

(kg) 

 mean change in body mass index (kg/m2)  

 glycemic control 

 

 

 

 fasting insulin. 

 mean change in HbA1c (%) 

 mean change in fasting glucose (mg/dL)  

 

 

 mean percent change in fasting insulin.  

To demonstrate that orforglipron (6 mg, 12 mg 

and 36 mg QD pooled dose) is superior to 

placebo in change from baseline for the 

following: 

 From baseline to Week 72 

 diastolic blood pressure  mean change in diastolic blood pressure 

(mm Hg)  

 lipid parameters, and  mean percent change from baseline in 

fasting 

o total cholesterol 

o LDL cholesterol, and  

o HDL cholesterol.  

 patient-reported outcomes  From baseline to Week 72 

 mean change in SF-36v2 acute form 

domain scores 

 mean change in EQ-5D-5L health state 

utilities and VAS 

 mean change in IWQOL-Lite-CT 

Physical Function, Physical, and 

Psychosocial composite scores, and total 

score, and 

 change in PGI-S and PGI-C limitations on 

physical function due to weight. 

 

To describe the safety of orforglipron as 

compared to placebo 

Summary of safety data, including number and 

incidence of 

 treatment-emergent adverse events. 
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Additional Secondary Objectives at 72 weeks in participants with prediabetes at randomization 

To demonstrate orforglipron (6 mg, 12 mg, 

and/or 36 mg QD) is superior to placebo in 

change from baseline for 

 glycemic control. 

From baseline to Week 72 

 

 percentage of participants achieving 

normoglycemia. 

Additional Secondary objectives at 176 weeks in participants with prediabetes at randomization 

To demonstrate in participants with prediabetes 

at baseline that orforglipron 6 mg, 12 mg, 

and/or 36 mg QD is superior to placebo for the 

following at 176 weeks:  

From baseline to Week 176 

 body weight   percentage of study participants who 

achieve ≥5% body weight reduction 

 mean percent change in body weight from 

baseline 

 glycemic control   mean change in HbA1c (%) 

 mean change in fasting glucose (mg/dL), 

and 

 percentage of patients achieving 

normoglycemia  
 

Tertiary Objectives  

To characterize the population PK of 

orforglipron and explore the relationships 

between orforglipron concentration and 

efficacy, safety, and tolerability measures.  

 population PK and PD parameters  

Exploratory Objectives 

To determine the effects of orforglipron 6 mg, 

12 mg, 36 mg QD, and pooled orforglipron 

doses (6, 12, and 36 mg) on appetite sensations 

and desire for specific foods 

 appetite VAS. 

From baseline to Week 24 and 72 

 

 

 mean item appetite VAS scores, and 

 mean overall appetite VAS score. 

From baseline and Week 72 to Week 74 in 

participants without prediabetes at randomization 

 mean item appetite VAS scores, and 

 mean overall appetite VAS score. 
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Abbreviations: HbA1c = hemoglobin A1c; HDL = high-density lipoprotein; IWQOL-Lite-CT = Impact of Weight 

on Quality of Life-Lite Clinical Trials Version; LDL = low-density lipoprotein; PD = pharmacodynamics; 

PFS = Power of Food Scale; PGI-C = Patient Global Impression-Change; PGI-S = Patient Global Impression-

Severity; PK = pharmacokinetics; QD = once daily; SF-36v2 Acute Form = Short Form 36 Health Survey Acute, 

version 2; T2D = type 2 diabetes; VAS = visual analog scale. 

  

 

From baseline to Week 176 in participants with 

prediabetes at randomization 

 mean item appetite VAS scores, and 

 mean overall appetite VAS score. 

To assess the effects of orforglipron 6 mg, 

12 mg, 36 mg QD, and pooled orforglipron 

doses (6, 12, and 36 mg) on the psychological 

impact of living in an environment with an 

abundance of palatable foods 

 PFS. 

From baseline to Week 24 and 72 

 mean domain PFS scores, and 

 mean overall PFS score. 

 

From baseline and Week 72 to Week 74 in 

participants without prediabetes at randomization 

 mean domain PFS scores, and 

 mean overall PFS score. 

 

From baseline to Week 176 in participants with 

prediabetes at randomization 

 mean domain PFS scores, and 

 mean overall PFS score. 
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Estimands 

There will be 2 estimands for the primary objectives planned in Study GZGP. These estimands 

address intercurrent events (ICEs) using either the treatment policy strategy or the hypothetical 

strategy (ICH 2021), respectively. 

Estimands for weight-related, blood pressure, lipid, and patient-reported outcome 

parameters 

The below estimands will be applied to weight-related, blood pressure, lipid, and patient-

reported outcome (PRO) parameters, using percent change in body weight at Week 72 visit as an 

example. For other weight-related, blood pressure, lipid, and PRO parameters, replace percent 

change in body weight by the endpoints to be analyzed. 

Treatment regimen estimand 

The treatment regimen estimand will be the primary estimand. 

The clinical question of interest: What is the treatment difference in the percent change in body 

weight from baseline at 72 weeks between orforglipron 36 mg, 12 mg, and 6 mg versus placebo, 

as an adjunct to healthy diet and physical activity, in individuals who meet eligibility criteria 

regardless of adherence to study intervention or initiation of prohibited weight management 

treatments? 

Treatment policy strategy 

The occurrence of the ICE is considered irrelevant in defining the treatment effect of interest; the 

values for the variable of interest are used regardless of whether the ICE occurs.  

The treatment regimen estimand is described by the following attributes 

 Population: Individuals who meet the eligibility criteria. 

 Endpoint: Percent change in body weight from baseline to 72 weeks. 

 Treatment condition: The randomized treatment with allowance for potential dose 

interruptions and modifications regardless of adherence to study intervention or initiation 

of prohibited weight management treatments. 

 Intercurrent events: No ICEs since treatment adherence and the initiation of prohibited 

weight management treatments are part of the treatment condition. 

 Population-level summary and treatment effect of interest: The difference in mean 

percent change from baseline in body weight at 72 weeks between orforglipron and 

placebo. 

Rationale for the estimand: The estimand aims to evaluate the efficacy of orforglipron that 

reflects the real-life behavior of the target population. 

Efficacy estimand 

The clinical question of interest: What is the treatment difference in the percent change in body 

weight from baseline at 72 weeks between orforglipron 36 mg, 12 mg, and 6 mg versus placebo, 
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as an adjunct to healthy diet and physical activity, in individuals who meet the eligibility criteria 

if they would remain on their randomly assigned treatment for 72 weeks and would not initiate 

prohibited weight management treatments? 

Hypothetical strategy 

A scenario is envisaged in which the ICE would not occur. The value of the variable to reflect 

the clinical question of interest is the value that the variable would have taken in the hypothetical 

scenario defined.  

The efficacy estimand is described by the following attributes: 

 Population: Individuals who meet the eligibility criteria. 

 Endpoint: Percent change in body weight from baseline to 72 weeks. 

 Treatment condition: The randomized treatment with allowance for potential dose 

interruptions and modifications. 

 Intercurrent events: ICEs include permanent discontinuation of study intervention and 

initiation of prohibited weight management treatments, which is handled by the 

hypothetical strategy. The potential outcome of interest is the response in the efficacy 

measurement if participants would remain on their randomly assigned treatment for 72 

weeks and would not initiate prohibited weight management treatments. Dose 

modification and interruption will not be considered as ICEs since they are part of the 

treatment condition. 

 Population-level summary and treatment effect of interest: The difference in mean 

percent change in body weight from baseline to Week 72 between orforglipron and 

placebo. 

Rationale for the estimand: This estimand aims to study the efficacy of orforglipron under the 

ideal condition that all participants adhere to their randomly assigned treatment without being 

confounded by the initiation of other weight management treatments. 

Estimands for delayed progression to type 2 diabetes 

The below estimands will be applied to time to onset of type 2 diabetes (T2D) for participants 

with prediabetes at randomization.  

Treatment regimen estimand 

The treatment regimen estimand will be the primary estimand. 

The clinical question of interest: What is the hazard ratio (HR) of time from randomization to 

onset of T2D up to 176 weeks between pooled orforglipron 36 mg, 12 mg, and 6 mg versus 

placebo, as an adjunct to healthy diet and physical activity, in individuals with prediabetes who 

meet the eligibility criteria regardless of adherence to study intervention or initiation of 

prohibited weight management treatments? 
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The treatment regimen estimand is described by the following attributes 

 Population: Individuals with prediabetes who meet the eligibility criteria. 

 Endpoints: Time from randomization to onset of T2D. 

 Treatment condition: The randomized treatment with allowance for potential dose 

interruptions and modifications regardless of adherence to study intervention or initiation 

of prohibited weight management treatments. 

 Intercurrent events: No ICEs are defined as treatment adherence and the initiation of 

prohibited weight management treatments are a part of the treatment condition. 

 Population-level summary and treatment effect of interest: The HR between pooled 

orforglipron and placebo for the time from randomization to onset of T2D. 

Rationale for the estimand: The estimand aims to evaluate the efficacy of orforglipron that 

reflects the real-life behavior of the target population. 

Efficacy estimand 

The clinical question of interest: What is the HR of time from randomization to onset of T2D up 

to 176 weeks between pooled orforglipron 36 mg, 12 mg, and 6 mg versus placebo, as an adjunct 

to healthy diet and physical activity, in individuals with prediabetes who meet the eligibility 

criteria if they would remain on their randomly assigned treatment for 176 weeks and would not 

initiate prohibited weight management treatments? 

The efficacy estimand is described by the following attributes 

 Population: Individuals with prediabetes who meet the eligibility criteria. 

 Endpoint: Time from randomization to onset of T2D. 

 Treatment condition: The randomized treatment with allowance for potential dose 

interruptions and modifications. 

 Intercurrent events: ICEs include permanent discontinuation of study intervention and 

initiation of prohibited weight management treatments, which are handled by the 

hypothetical strategy. The potential outcome of interest is the response in the efficacy 

measurement if participants would remain on their randomly assigned study intervention 

for 176 weeks and would not initiate prohibited weight management treatments. Dose 

modification and interruption will not be considered as ICEs since they are a part of 

treatment condition. 

 Population-level summary and treatment effect of interest: The HR between pooled 

orforglipron and placebo for the time from randomization to onset of T2D. 

Rationale for the estimand: This estimand aims to evaluate 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 prohibited weight management treatments. 

1.2. Study Design  

Study GZGP is a Phase 3, multicenter, randomized, parallel-arm, double-blind, 

placebo-controlled study. Study GZGP will investigate the safety and efficacy of treatment with 
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daily oral doses of orforglipron (6 mg, 12 mg, or 36 mg), compared with placebo in participants 

without T2D with either obesity (body mass index [BMI] 30 kg/m2 or greater), or overweight 

(BMI 27 kg/m2 or greater) with the presence of at least 1 weight-related comorbidity (for 

example, hypertension, dyslipidemia, obstructive sleep apnea, or cardiovascular [CV] disease). 

Eligible participants will be assigned to either 72 or 176 weeks of treatment based upon baseline 

prediabetes status (no prediabetes and prediabetes, respectively). 

Study GZGP participants will be randomly assigned in a 3:3:3:4 ratio to receive a daily dose of 

orforglipron (6 mg, 12 mg, or 36 mg) or placebo. An upper limit of 70% enrollment of females 

will be used to ensure a sufficiently large sample of males. 

Study GZGP includes a 

 screening period: 3 weeks 

 treatment period: 

o dose escalation period: 20 weeks 

o maintenance dose period (no prediabetes): 52 weeks 

o additional 2-year treatment period (prediabetes): 156 weeks total (including initial 

52-week treatment period and 104-week additional prediabetes treatment period), 

and 

 posttreatment follow-up period: 2 weeks. 

The planned duration of treatment for the primary endpoint at 72 weeks allows for at least a 

52 week treatment period at the randomly assigned dose (6 mg, 12 mg, or 36 mg). The effects of 

study intervention cessation will be assessed at the 2-week posttreatment follow-up period 

(Week 74). 

To obtain additional information regarding the time to new onset of T2D while taking 

orforglipron, participants with prediabetes diagnosed at the beginning of Study GZGP (who are 

at increased risk of diabetes), will be treated and observed for an additional 2 years. For 

participants with prediabetes at randomization, the effects of study intervention cessation will be 

assessed in a 2-week posttreatment follow-up period (Week 178). 

The Study GZGP schema is shown in Figure GZGP.1.1. 

The randomization will be stratified by: 

 prediabetes status (yes, no) 

 sex (female, male), and 

 country. 
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Abbreviations: PBO = placebo, QD = once daily; T= telehealth visit. 

Figure GZGP.1.1. Illustration of study design for Clinical Protocol J2A-MC-GZGP.  
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2. Statistical Hypotheses  

The null hypotheses corresponding to the primary objective are as follows 

 H1,0: No difference in 36 mg orforglipron compared to placebo with respect to the mean 

percent change from baseline in body weight at Week 72. 

 H2,0: No difference in 12 mg orforglipron compared to placebo with respect to the mean 

percent change from baseline in body weight at Week 72. 

 H3,0: No difference in 6 mg orforglipron compared to placebo with respect to the mean 

percent change from baseline in body weight at Week 72. 

The null hypotheses corresponding to the key secondary objectives are as follows 

 H4,0: No difference in 36 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 5% or more body weight reduction from baseline 

in body weight at Week 72. 

 H5,0: No difference in 12 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 5% or more body weight reduction from baseline 

in body weight at Week 72. 

 H6,0: No difference in 6 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 5% or more body weight reduction from baseline 

in body weight at Week 72. 

 H7,0: No difference in 36 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 10% or more body weight reduction from 

baseline in body weight at Week 72. 

 H8,0: No difference in 12 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 10% or more body weight reduction from 

baseline in body weight at Week 72. 

 H9,0: No difference in 6 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 10% or more body weight reduction from 

baseline in body weight at Week 72. 

 H10,0: No difference in 36 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 15% or more body weight reduction from 

baseline in body weight at Week 72. 

 H11,0: No difference in 12 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 15% or more body weight reduction from 

baseline in body weight at Week 72. 

 H12,0: No difference in 6 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 15% or more body weight reduction from 

baseline in body weight at Week 72. 

 H13,0: No difference in 36 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 20% or more body weight reduction from 

baseline in body weight at Week 72. 
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 H14,0: No difference in 12 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 20% or more body weight reduction from 

baseline in body weight at Week 72. 

 H15,0: No difference in 6 mg orforglipron compared to placebo with respect to the 

percentage of participants who achieve 20% or more body weight reduction from 

baseline in body weight at Week 72. 

 H16,0: No difference in 36 mg orforglipron compared to placebo with respect to mean 

change from baseline in waist circumference at Week 72. 

 H17,0: No difference in 12 mg orforglipron compared to placebo with respect to mean 

change from baseline in waist circumference at Week 72. 

 H18,0: No difference in 6 mg orforglipron compared to placebo with respect to mean 

change from baseline in waist circumference at Week 72. 

 H19,0: No difference in 36 mg, 12 mg, and 6 mg orforglipron pooled compared to placebo 

with respect to mean change from baseline in systolic blood pressure (SBP) at Week 72. 

 H20,0: No difference in 36 mg, 12 mg, and 6 mg orforglipron pooled compared to placebo 

with respect to mean percent change from baseline in non-high-density lipoprotein 

(HDL) cholesterol at Week 72. 

 H21,0: No difference in 36 mg, 12 mg, and 6 mg orforglipron pooled compared to placebo 

with respect to mean percent change from baseline in triglycerides at Week 72. 

 H22,0: No difference in 36 mg, 12 mg, and 6 mg orforglipron pooled compared to placebo 

with respect to mean percent change from baseline in body weight at Week 176 in 

participants with prediabetes at randomization. 

 H23,0: No difference in 36 mg, 12 mg, and 6 mg orforglipron pooled compared to placebo 

with respect to time to onset of T2D at Week 176 in participants with prediabetes at 

randomization. 

2.1. Multiplicity Adjustment  

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

control the overall family-wise Type 1 error rate at a 2-sided alpha level of 0.05. The graphical 

multiple testing procedure described in Bretz et al. (2009, 2011) will be used. This approach is a 

closed testing procedure, hence, it strongly controls the family-wise Type 1 error rate across all 

hypotheses (Alosh et al. 2014).  

Figure GZGP.2.1 illustrates the current graphical testing procedure. Details of the final graphical 

testing scheme (including testing order, interrelationships, Type 1 error allocation for the primary 

and key secondary objectives, and the associated propagation) will be pre-specified in a future 

SAP GZGP version prior to primary database lock. Unless otherwise specified, the treatment 

regimen estimand is planned to support future product registration; the efficacy estimand will be 

considered for use in scientific disclosures and other purposes. Since these estimands are 

intended for distinct purposes, no multiplicity adjustment will be made for conducting separate 

analyses on the same objectives. Unless otherwise specified, there will be no adjustment for 

multiple comparisons for any other analyses outside the primary and key secondary objectives. 
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Abbreviations: OFG = orforglipron. 

Figure GZGP.2.1. Graphical testing procedure.  
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3. Analysis Sets  

For the purpose of analysis, the following populations are defined in Table GZGP.3.1 along with 

their attributes.  

Table GZGP.3.1. Participant Analysis Sets  

Participant 

Analysis Set 
Description 

Entered participants Definition: All participants who sign informed consenta. 

Purpose: Used for providing summaries for screen failures and reasons associated with 

screen failures. 

Treatment Groups: None 

Inferential Comparisons: None 

Randomized 

participants 

Definition: All participants who are randomly assigned a study intervention. 

Purpose: Used for listings of disposition and treatment assignment summaries of 

disposition, demographics, historical illness, preexisting conditions, and analyses of 

efficacy and health outcomes. 

Treatment Groups: OFG 6 mg, OFG 12 mg, OFG 36 mg, PBO 

Inferential Comparisons: OFG 6 mg vs. PBO; OFG 12 mg vs. PBO; OFG 36 mg vs. 

PBO; OFG pooled vs. PBO 

No inferential comparisons for summary of disposition, demographics, historical illness, 

and preexisting conditions. 

Safety participants Definition: All participants who are randomly assigned a study intervention and who take 

at least 1 dose of study intervention. 

Purpose: Used for all safety analyses. 

Treatment Groups: OFG 6 mg, OFG 12 mg, OFG 36 mg, PBO 

Inferential Comparisons: OFG 6 mg vs. PBO; OFG 12 mg vs. PBO; OFG 36 mg vs. 

PBO. 

Randomized 

participants with 

prediabetes 

Definition: All participants who are randomly assigned a study intervention and who have 

prediabetes at randomizationb. 

Purpose: Used for listings of disposition and treatment assignment summaries of 

disposition, demographics, historical illness, preexisting conditions, and analyses of 

efficacy and health outcomes. 

Treatment Groups: OFG 6 mg, OFG 12 mg, OFG 36 mg, PBO 

Inferential Comparisons: OFG 6 mg vs. PBO; OFG 12 mg vs. PBO; OFG 36 mg vs. 

PBO; OFG pooled vs. PBO. 

No inferential comparisons for summary of disposition, demographics, historical illness, 

and preexisting conditions. 

Safety participants 

with prediabetes 

Definition: All participants who are randomly assigned a study intervention and take at 

least 1 dose of study intervention, and have prediabetes at randomizationb. 

Purpose: Used for all safety analyses. 

Treatment Groups: OFG 6 mg, OFG 12 mg, OFG 36 mg, PBO 

Inferential Comparisons: OFG 6 mg vs. PBO; OFG 12 mg vs. PBO; OFG 36 mg vs. 

PBO. 

Abbreviations: IWRS = interactive web response system; OFG = orforglipron; PBO = placebo. 
a Refers to the informed consent for the study. 
b Determined by the IWRS data collected at the time of randomization. 
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The following data points sets are defined in Table GZGP.3.2 for all parameters: 

Table GZGP.3.2. Data Points Sets  

Data Points Sets 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 study intervention 

discontinuation or initiation of prohibited weight management treatments. Baseline is 

defined in Section 4.1.1. 

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 discontinuation of study intervention or initiation of 

prohibited weight management treatments. Baseline is defined in Section 4.1.1. and 

the prohibited weight management treatments are specified in Section 6.3 and 

Table GZGP.6.5. 

Safety data points set All data points obtained during the treatment period defined as at or after baseline 

and up to the date of study withdrawal or study completion including the follow-up 

period, regardless of study intervention discontinuation or initiation of prohibited 

weight management treatments. Baseline is defined in Section 4.1.1.  
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4. Statistical Analyses  

4.1. General Considerations  

Statistical analysis of this study 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 in 

SAP GZGP or the clinical study report (CSR). Additional exploratory data analyses may be 

conducted as deemed appropriate. 

Details about the analyses regarding demographic and baseline characteristics, historical 

illnesses and preexisting conditions, treatment compliance, concomitant medications, and 

important protocol deviations can be found in Appendices 1 through 5 (Section 6.1 through 

Section 6.5), respectively. 

Some analyses and summaries described in this analysis plan may not be conducted if not 

warranted by data (for example, few events to justify conducting an analysis). Not all analyses 

described in SAP GZGP will necessarily be included in the CSRs. Any analyses described in this 

SAP and not provided in the CSR will be available upon request. Not all displays will 

necessarily be created as a “static” display. Some may be incorporated into interactive display 
tools instead of, or in addition to, a static display. 

Unless otherwise noted, all tests of treatment effects will be conducted at a 2-sided alpha level of 

0.05, and the confidence interval will be calculated at 95%, 2-sided. 

The 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. For some specific predefined 

parameters, percent change from baseline might be calculated using a log transformation. If the 

baseline value is missing for a particular variable, then the change from baseline and percent 

change from baseline will not be calculated. 

For stratification factors at baseline, a strata variable is defined for statistical modeling to consist 

of 4 joint levels. The strata variable includes sex (female, male) and prediabetes status (yes, no). 

Country is also a stratification factor and will be included in statistical modeling as a separate 

factor. Countries with fewer than 10 randomized participants will be pooled into 1 category 

(pooled country). 

Data may exist at visits where a variable was not scheduled to be collected, due to, for example, 

early discontinuation visits. In these situations, data from the early discontinuation visit that does 

not correspond to the planned collection schedule will be excluded from the mixed model for 

repeated measures (MMRM), analysis of covariance (ANCOVA), or logistic regression analysis, 

unless otherwise specified (Andersen and Millen 2013). 

Handling of missing data is addressed in Section 4.1.2 and Table GZGP.4.6. Section 3 provides 

definitions for the participant analysis set and data points set which includes definitions for 
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censored data where appropriate. Handling spurious data is addressed in Section 6.5. Section 6.5 

also addresses important protocol deviations. Protocol GZGP Section 10.1.7 addresses data 

quality assurance. 

4.1.1. Definition of Baseline  

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; in most cases, this will be 

the measurement recorded at Week 0 (Visit 3). If there are no doses of study intervention 

administered, the baseline will be defined as the last available non-missing measurement 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. 

For safety assessments, the definition of baseline and postbaseline are specified in 

Table GZGP.4.1. 

Table GZGP.4.1. Baseline and Postbaseline Definitions for Safety Analyses  

Analysis Type  Baseline Period Postbaseline Period 

TEAEs Starts from informed consent 

date and ends prior to the first 

dose (typically at Week 0). 

Starts after the first dose of study intervention 

and ends at the end of the follow-up period, or 

the date of study withdrawal, or database cut-off 

date (whichever is earliest)a. 

TE abnormal laboratory 

values, vital signs, and 

ECGs 

Starts from informed consent 

date 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 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 

When “last baseline” is used, 
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 follow-up period or the date of study 

withdrawal (whichever is earliest). 

 

Only scheduled visits will be included. Early 

termination visits will be considered scheduled 

visits. 

Abbreviations: ECG = electrocardiogram; TE = treatment-emergent; TEAE = treatment-emergent adverse events. 
a For events occurring on the day of first dose, information collected from the case report form will be used to 

determine whether the event was pre- versus posttreatment, if available. If the relevant information is not 

available, then the events will be counted as postbaseline. 

4.1.2. Analysis Methods  

The analysis methods are consistent with the desired estimands and the FDA guidance on 

“Adjusting for Covariates in Randomized Clinical Trials for Drugs and Biological Products 

Guidance Document” (FDA 2023). 
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4.1.2.1. Analysis Methods for Treatment Regimen Estimand  

4.1.2.1.1. Method for Continuous Variables  

The ANCOVA model will be used to analyze continuous measurements at Week 72 and 

Week 176 and will be guided by the treatment regimen estimand. The model will include 

 treatment group as a factor variable 

 country as a factor variable 

 strata as a factor variable 

 baseline value (of the dependent variable) 

 interaction between strata variable and treatment group, and 

 interaction between baseline value and treatment group. 

The estimated treatment group effect and comparison between 6 mg orforglipron, 12 mg 

orforglipron, and 36 mg orforglipron versus placebo will be reported together, with variability 

estimated using the robust inference (Ye et al. 2022). The associated 2-sided 95% confidence 

interval and corresponding p-values will also be reported. If the model fails to converge, all the 

interaction terms will be removed before the model fitting. 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 by combining estimates from multiple imputed datasets. 

For some variables, both the baseline and the postbaseline values will be log transformed before 

fitting the ANCOVA. The treatment group estimates will be the percent change from baseline; 

the treatment contrasts will be the relative change in orforglipron 6 mg, orforglipron 12 mg, or 

orforglipron 36 mg compared to the placebo (%). In these cases, least squares (LS) means and 

95% CIs for each treatment group and treatment difference will be back-transformed and 

presented as mean percent change from baseline and relative treatment difference to placebo in 

percent change. 

4.1.2.1.2. Primary Multiple Imputation (PMI) Strategy  

Missing data shall be minimized for estimating the treatment regimen estimand. Participants who 

discontinue the study intervention (that is, discontinue study treatment) will be encouraged to 

continue in the study for the treatment period/phase and follow-up period/phase (note, the words 

period and phase are used interchangeably in this SAP; case report forms (CRFs) use the word 

phase). 

If there are occurrences of missing data despite the best precautions, missing data should be 

imputed in a fashion consistent with what the values would likely have been had they been 

collected. In general, 5 scenarios are considered regarding the treatment journey of a trial 

participant relative to primary time point (Week 72 visit) shown in Figure GZGP.4.1. 
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Figure GZGP.4.1. Treatment journey of a trial participant.  

 

In principle, missing data due to permanent discontinuation of study intervention (Scenario 4) 

will be 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. The overall imputation procedure is provided in Table GZGP.4.2. 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 with 

reference to the baseline data (a return to baseline approach) will be used. A direct estimation of 

the treatment regimen estimand theoretically equivalent to the imputation method described in 

Table GZGP.4.2 may be used instead of actual imputation.  
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Table GZGP.4.2. Imputation Procedure  

Scenario  

(Study Intervention/Treatment Period 

Discontinuation; Missingness Status at Endpoint) 

Methods to Handle Missing Values at Endpoint 

1. No study intervention or treatment period 

discontinuation; no missing value 

N/A  

2. No study intervention or treatment period 

discontinuation; with missing value 

Use data from Scenario 1 to impute under the MAR 

assumption by treatment group. There should be very 

few such cases in a clinical trial.  

3. Study intervention discontinuation with no 

treatment period discontinuation; no missing value 

N/A  

4. Study intervention discontinuation with treatment 

period discontinuation at a subsequent visit or 

completion of treatment period; with missing value 

Missing values at endpoint visit for any participants 

with observed baseline will be imputed under the 

assumption of multivariate normality for baseline and 

the endpoint visit through MCMC, based upon data 

from Scenario 3 (MI-RD) to impute missing values by 

treatment group. 

5. Study discontinuation resulting in study 

intervention discontinuation; with missing value 

5A: If the study discontinuation is possibly related to 

study intervention (see treatment period 

discontinuation reasons classified as Category 5A in 

Table GZGP.4.3), use data from Scenario 3 (MI-RD) to 

impute by treatment group. In this case, it is assumed 

that the study intervention discontinuation is related to 

study intervention.  

5B: If the study discontinuation is clearly due to 

administrative reasons not related to study medication 

(see treatment period discontinuation reasons classified 

as Category 5B in Table GZGP.4.3), use data 

(observed and imputed) in Scenarios 1 to 4, and 5A to 

impute. The reason for the study intervention 

discontinuation for this scenario is considered not 

related to study intervention.

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

RD = retrieved dropouts; N/A = not applicable. 

  

Su
pe

rse
de

d



CONFIDENTIAL J2A-MC-GZGP Statistical Analysis Plan, Version 1.0 

LY3502970 PAGE 27 

Table GZGP.4.3. Categorization of Treatment Period Discontinuation Reasons  

Disposition Reason Associated Sub-Categories Category 

Adverse Event  5A 

Death  5A 

Protocol Deviation 
 

5A 

Pregnancy  5B 

Non-Compliance With Study Drug  5A 

Lack of Efficacy Investigator 5A 

Study subject 5A 

Withdrawal by Subject Concern about study procedures/perceived risks 5A 

 Health insurance changes 5B  
Scheduling conflicts 5B  
Subject is moving or has moved 5B  
Personal issue unrelated to trial 5B  
Due to epidemic/pandemic 5B  
Other  5A 

Physician Decision Due to epidemic/pandemic 5B 

Other  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.  

4.1.2.1.3. Modified Multiple Imputation Strategy  

A modified multiple imputation (mMI) analysis is planned as a sensitivity analysis to assess the 

robustness of the primary efficacy results. The imputation method in Scenario 5B of 

Table GZGP.4.2 assumes that treatment discontinuation that is clearly due to administrative 

reasons is not related to study intervention. An additional analysis will be conducted to assess the 

robustness of the primary efficacy results with different missing method of handling missing 

values in Scenario 5B. Instead of following Table GZGP.4.2, data observed from Scenario 3 will 

be used to impute Scenario 5B. 

4.1.2.1.4. 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 body weight change post treatment period discontinuation by 

different treatment groups could impact the treatment comparisons.  

To start with, missing data are imputed according to the primary imputation strategy (PMI) as 

shown in Section 4.1.2.1.2. A penalty is then added to those imputed values at the Week 72 visit. 

The MI-TP analysis varies the magnitude of the penalties added for both treatment groups under 

comparison and evaluates the impact these would have on the Study GZGP conclusion. A 

2-dimensional space of penalties will be assessed for orforglipron 36 mg, orforglipron 12 mg, or 

orforglipron 6 mg and placebo, ranging from -30% to 30%. An MI-TP analysis aims to evaluate 
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the robustness of the superiority claim to the assumptions of using the observed data to impute 

the missing body weight in all treatment groups.  

4.1.2.1.5. Method for Binary Variables  

The binary outcomes will be analyzed with following the procedure: 

 Using the same imputation strategy – PMI as in Section 4.1.2.1.2 on the underlying 

continuous endpoint that determines the binary value. For example, the continuous body 

weight values at Weeks 72 visit will be imputed first.  

 Transform the observed and imputed continuous value to the binary value, for example, 

convert the continuous body weight values at Weeks 72 visit to whether the 

corresponding percent change from baseline meets a certain threshold (Ma et al. 2022). 

 Fit a logistic regression model to the data with the following terms: 

o treatment group as a factor variable 

o country as a factor variable 

o strata as a factor variable 

o baseline value (of the dependent variable) 

 Provide estimates and inferences of unconditional treatment effects defined by the risk 

difference and/or relative risk based on the delta-method using the formula provided 

(Ye et al. 2023). 

 Derive the final inference using Rubin’s rule by combining estimates from multiple 

imputed datasets. 

4.1.2.1.6. Analysis Methods for Time to Event Variables  

For time-to-event analysis, a Cox proportional hazards model conditioned on the strata variable 

and with treatment group as a factor, will be used as the primary analysis to estimate the HR 

between the treatment groups and the corresponding confidence interval and Wald p-value. 

For time-to-event analyses, 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. 

The Kaplan-Meier method will be used to estimate the cumulative event curve over time. Counts 

and proportions of participants who experience an event will be calculated by treatment group. 

For time-to-event analysis, if a participant experiences the event of interest, then time-to-event 

for that specific event of interest will be the number of days between the date of randomization 

and the onset date of the event plus 1 day. If a participant does not experience the event, then 

time-to-event for that specific event of interest will be the number of days between the date of 

randomization and the date of the participant’s end of follow-up plus 1 day. If a participant 

experiences multiple events the date of the first event will be used, unless otherwise specified. In 

rare cases where randomization occurred prior to the Visit 3 date, the Visit 3 date will be used 

instead. 
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4.1.2.2. Analysis Methods for Efficacy Estimand  

4.1.2.2.1. Method for Continuous Variables  

An MMRM will be used to analyze continuous measurements at each postbaseline visit guided 

by the efficacy estimand. Missing data should be minimized at the best precaution. 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, 

the potential efficacy measures (after the ICEs) will be implicitly imputed as if participants did 

not have ICEs. Participant dose modification and interruption will not disqualify their 

measurements from being included into the model.  

The MMRM model will include the following terms: 

 treatment group as a factor variable 

 visit as a factor variable 

 country as a factor variable 

 strata as a factor variable 

 baseline value (of the dependent variable) 

 interaction between treatment group, strata variable and visit, and 

 interaction between treatment group, baseline value and visit. 

The estimated treatment group effect and comparison between 6 mg orforglipron, 12 mg 

orforglipron, or 36 mg orforglipron and placebo at the scheduled visits will be reported together 

with the variability estimated using the robust inference (Wang and Du 2023). The sandwich 

estimator (Diggle et al. 1994) for the variance-covariance matrix will be used. The addition of 

3-way 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 associated 2-sided 95% confidence interval and corresponding p-values will also be 

reported. An unstructured covariance matrix by each treatment group will be used to model the 

within-participant errors, assuming heteroscedasticity 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 as a factor variable 

 baseline value (of the dependent variable) 

 interaction between treatment group and visit 

 interaction between strata variable and visit, and 

 interaction between baseline value and visit. 
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If the model still fails to converge, the following covariance structures will be tested in order for 

the simplified model: 

 heterogeneous Toeplitz  

 heterogeneous autoregressive  

 heterogeneous compound symmetry  

 homogeneous Toeplitz 

 homogeneous autoregressive, and 

 homogeneous compound symmetry. 

The first covariance structure that converges will be used.  

For some variables, both the postbaseline response variables and baseline variable will be 

log-transformed before fitting the MMRM. The treatment group estimates will be the percent 

change from baseline while the treatment contrasts will be the relative change in orforglipron 

6 mg, orforglipron 12 mg, or orforglipron 36 mg compared to the placebo (%) over the scheduled 

visits.  

4.1.2.2.2. Method for Binary Variables  

The binary outcomes will be analysed with the following procedure:  

 Impute the missing continuous-valued measurements at the scheduled visits using the 

randomized participants with efficacy estimand data points set assuming MAR with 

multiple imputation. 

 At the visit of interest, transform the observed and imputed continuous value to the 

binary value, for example, convert the continuous body weight value at a visit to whether 

the corresponding percent change from baseline meets a certain threshold.  

 Fit a logistic regression model to the transformed binary data with the following terms: 

o treatment group as a factor variable 

o country as a factor variable 

o strata as a factor variable 

o continuous baseline value (of the dependent variable) 

 Provide for the visit of interest the estimates and inferences of unconditional treatment 

effects defined by the risk difference and/or risk ratio based on the delta-method using the 

formula provided (Ye et al. 2023). 

 Derive the final inference using Rubin’s rule by combining estimates from multiple 

imputed datasets. 

4.1.2.2.3. Analysis Methods for Time to Event Variables  

Similar methodology will be used as described in Section 4.1.2.1.6, with the exception of the 

censoring rules. 

For time-to-event analyses, 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  

2. date of discontinuation of study intervention, and  
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3. the last confirmed visit date before participant was lost-to-follow-up. 

4.1.2.3. Analysis Methods for Safety  

In general, safety assessments will be guided by an estimand comparing safety of orforglipron 

doses with placebo irrespective of adherence to study intervention. Thus, safety analyses will be 

conducted using the safety participants based on data observed during treatment period plus the 

posttreatment follow-up period, that is, the period from first dose of treatment to the end of the 

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 so forth, the analyses will be based on 

data observed during treatment period only.  

Fisher’s exact test will be used for treatment comparisons of percentages. The risk differences 
and 95% confidence intervals will be provided. 

An MMRM analysis will be used for selected continuous safety data with multiple postbaseline 

measurements. The model specifications are as described in Section 4.1.2.2.1. If the data does 

not warrant an MMRM model, then an ANCOVA model will be conducted as described in 

Section 4.1.2.1.1. For some variables, both the postbaseline response variables and baseline 

variable will be log transformed before fitting the MMRM.  

The Kaplan–Meier (KM) product limit method will be used to estimate the cumulative event-free 

survival rates over time for the time-to-event analyses. A Cox proportional hazards regression 

analysis will be used to compare hazard rates among treatments. 

A logistic regression model will be used for hypoglycemia incidence for postbaseline treatment 

comparisons. The model will include the fixed effects of treatment, country, and strata variable. 

Where necessary, the rate of events will be analyzed using a generalized linear mixed-effects 

model, assuming the number of events follow a negative binomial distribution and treatment 

group as a fixed effect. The logarithm of days during the analysis interval will be adjusted as an 

offset to account for the possible unequal treatment duration of follow-up between participants.  

Some safety analyses may be conducted after excluding data after the initiation of 

anti-hyperglycemic medications for those who develop T2D. 

4.2. Participant Dispositions  

The participant dispositions for the screening period, study intervention, the treatment period, 

and/or the follow-up period will be collected in the CRFs with the corresponding primary reason. 

The study completion status is defined as 

 at the end of the 72-week treatment period (when the primary endpoint is ascertained and 

the primary database is locked): for participants without prediabetes at randomization, 

completers will be considered as those who complete the treatment period (Week 72) and 

the follow-up visit; for participants with prediabetes at randomization, completers will be 

considered as those who complete Week 72; otherwise, participants will be considered as 

non-completers. 
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 at the end of the 176-week treatment period for participants with prediabetes at 

randomization, completers will be considered as those who complete the treatment period 

(Week 176) and the follow-up visit; otherwise, participants will be considered as non-

completers. 

The planned listings and summary tables for dispositions are provided in Table GZGP.4.4. No 

inferential analysis will be performed. Additionally, the planned listings and summary tables for 

dispositions will be provided for participants with prediabetes at randomization for the final lock. 

Table GZGP.4.4. Listings and Summary Tables Related to Dispositions  

Analysis Population/Period 

Summary of disposition (prior to randomization) Entered participants 

Patient allocation by region, country, and center/site Entered participants 

Summary of study and study intervention disposition Randomized participants/TP + FP 

(TP for study treatment 

disposition) 

Kaplan-Meier plot of time to study discontinuation  Randomized participants/TP + FP 

Kaplan-Meier plot of time to study intervention discontinuation Randomized participants/TP  

Kaplan-Meier plot of time to study treatment discontinuation due to AEs  Randomized participants/TP 

Listing of randomization Randomized participants 

Listing of randomized participants not administering study intervention  Randomized participants 

Listing of randomized participants who were discontinued from the study 

intervention due to inadvertent enrollment 

Randomized participants 

Listing of study and study intervention disposition Randomized participants 

Abbreviations: FP = follow-up period; TP = treatment period. 

4.3. Primary Endpoint/Estimand Analysis  

4.3.1. Definition of endpoint(s)  

The primary efficacy endpoint is percent change in body weight at 72 weeks. As specified in 

Table GZGP.4.5, the percent change in body weight is defined as: 

(postbaseline body weight [kg] – baseline body weight [kg]) / baseline body weight [kg] × 100%. 

4.3.2. Main analytical approach  

The analytical approaches are specified in Section 4.1.2.1.1 and Section 4.1.2.1.2 (ANCOVA 

with PMI) and Section 4.1.2.2.1 (MMRM). 

4.3.3. Sensitivity Analyses  

The sensitivity analyses are specified in Section 4.1.2.1.3 (mMI) and Section 4.1.2.1.4 (MI-TP). 

4.3.4. Supplementary analyses  

No supplementary analysis is planned for the primary endpoint. 
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4.4. Secondary Endpoints/Estimands Analysis  

Table GZGP.4.5 includes the description and derivation of all the primary and secondary 

endpoints for the efficacy measures and PROs. 

Table GZGP.4.6 provides the detailed analyses including endpoint, estimand, data points set, 

method and imputation, population, and time point for the primary and secondary endpoints.   
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Table GZGP.4.5. Descriptions and Derivation of Primary and Secondary Endpoints for Efficacy Measures and Patient 
Reported Outcomes  

Measure Description Variable Derivation/Comment Handling Missing 

Components 

Body weight Per Protocol GZGP Section 10.7: 

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. 

Body weight will be measured in fasting state 

at all visits. If the participant is not fasting, the 

participant should be called in for a new visit 

within the visit window to have the fasting 

body weight measured. 

Body weight (kg) As measured Single item, missing if 

missing 

Change from 

baseline in body 

weight (kg) 

Calculated as:  

postbaseline body weight (kg) – 

baseline body weight (kg) 

Missing if baseline or 

postbaseline value is 

missing 

Percent change from 

baseline in body 

weight (%) 

Calculated as:  

(postbaseline body weight [kg] – 

baseline body weight [kg]) / 

baseline body weight [kg] × 100 

(%) 

Missing if baseline or 

postbaseline value is 

missing 

≥x% body weight 
reduction from 

baseline 

where, x = 5, 10, 15, 

20 

Response = yes if at least a x% 

reduction in body weight from 

baseline, that is, percent change 

from baseline in body weight ≤ -x% 

Missing if baseline or 

postbaseline value is 

missing 

BMI BMI: Round to one decimal point. For 

example, a BMI of 29.9 kg/m2 should not be 

rounded to 30.0 kg/m2. 

BMI (kg/m2) BMI will be calculated as:   

Weight (kg) / (height [m])2 

 

Missing if weight or height 

is missing 

Change from 

baseline in BMI 

(kg/m2) 

Calculated as:  

postbaseline BMI (kg/m2) – 

baseline BMI (kg/m2) 

Missing if baseline or 

postbaseline value is 

missing 

BMI target value of 

<35 kg/m2 

Response = yes if the postbaseline 

BMI value <35 kg/m2 

Missing if postbaseline 

value is missing 

BMI target value of 

<30 kg/m2 

Response = yes if the postbaseline 

BMI value <30 kg/m2 

Missing if postbaseline 

value is missing 
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BMI target value of 

<25 kg/m2 

Response = yes if the postbaseline 

BMI value <25 kg/m2 

Missing if postbaseline 

value is missing 

Waist 

circumference 

Per Protocol GZGP Section 10.7: 

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. 

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. 

Waist circumference 

(cm) 

The average of 2 measures If there is at least one 

measurement, take the 

average of all non-missing 

measurements; otherwise, 

set it to be missing 

Change from 

baseline in waist 

circumference (cm) 

Calculated as:   

postbaseline Waist circumference 

(cm) – baseline Waist 

circumference (cm) 

Missing if baseline or 

postbaseline value is 

missing 

Blood pressure Per Protocol GZGP Section 10.7: 

Have the participant sit quietly for about 5 

minutes before vital signs measurements are 

taken.  

For each parameter, take 3 measurements from 

the same arm, preferably the nondominant arm. 

Measure the recordings at least 1 minute apart. 

Blood pressure must be taken with an 

automated blood pressure instrument  

SBP (mm Hg) The average of 3 measures  If there is at least one 

measurement, take the 

average of all non-missing 

measurements; otherwise, 

set it to be missing 

Change from 

baseline in 

SBP (mm Hg)

Calculated as:   

postbaseline SBP (mm Hg) – 

baseline SBP (mm Hg) 

Missing if baseline or 

postbaseline value is 

missing 

DBP (mm Hg) The average of 3 measures If there is at least one 

measurement, take the 

average of all non-missing 

measurements; otherwise, 

set it to be missing 
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Change from 

baseline in 

DBP (mm Hg) 

Calculated as:   

postbaseline DBP (mm Hg) – 

baseline DBP (mm Hg) 

Missing if baseline or 

postbaseline value is 

missing 

Lipid 

parameter 

The tests will be performed by the central 

laboratory. 

 

HDL-C, triglycerides, and total cholesterol will 

be assayed by Lilly designated laboratory. 

 

LDL-cholesterol, non-HDL-cholesterol, and 

VLDL-C will be calculated by Lilly designated 

laboratory. 

Triglycerides As provided.  

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in 

triglycerides (%) 

Calculated as:   

log(postbaseline triglyceride) – log 

(baseline triglyceride)  

then will transform back to percent 

change. 

Missing if baseline or 

postbaseline value is 

missing 

Total cholesterol As provided. 

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in total 

cholesterol (%) 

Calculated as:   

log(postbaseline total cholesterol) – 

log(baseline total cholesterol) 

then will transform back to percent 

change 

Missing if baseline or 

postbaseline value is 

missing 

Non-HDL-

cholesterol 

As provided. 

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in non-

HDL-cholesterol 

(%) 

Calculated as:   

log(postbaseline non-HDL-

cholesterol) – log(baseline non-

HDL-cholesterol)  

then will transform back to percent 

change 

Missing if baseline or 

postbaseline value is 

missing 

LDL-cholesterol As provided.  

If triglycerides are >400 mg/dL, the 

direct LDL will be directly 

measured 

Log transformation before the 

analysis. 

Single item, missing if 

missing 
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Percent change from 

baseline in LDL-

cholesterol (%) 

Calculated as:   

log(postbaseline LDL-cholesterol) – 

log(baseline LDL-cholesterol)  

then will transform back to percent 

change 

Missing if baseline or 

postbaseline value is 

missing 

HDL-cholesterol As provided. 

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in HDL-

cholesterol (%) 

Calculated as:   

log(postbaseline HDL-cholesterol) – 

log(baseline HDL-cholesterol)  

then will transform back to percent 

change 

Missing if baseline or 

postbaseline value is 

missing 

VLDL-cholesterol As provided. 

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in VLDL-

cholesterol (%) 

Calculated as:   

log(postbaseline VLDL-cholesterol 

– log(baseline VLDL-cholesterol)  

then will transform back to percent 

change 

Missing if baseline or 

postbaseline value is 

missing 

Glycemic 

control 

  

Fasting glucose will be performed by the 

central laboratory and will be assayed by Lilly-

designated laboratory. 

 

Fasting glucose 

(mg/dL and 

mmol/L)  

As provided Single item, missing if 

missing 

Change from 

baseline fasting 

glucose (mg/dL and 

mmol/L) 

Calculated as: 

Postbaseline fasting glucose – 

Baseline fasting glucose 

Missing if baseline or 

postbaseline value is 

missing 

HbA1c will be performed by the central 

laboratory and will be assayed by Lilly-

designated laboratory. 

HbA1c (% and 

mmol/mol) 

As provided Single item, missing if 

missing 

Change from 

baseline HbA1c (% 

and mmol/mol) 

Calculated as: 

Postbaseline HbA1c – Baseline 

HbA1c 

Missing if baseline or 

postbaseline value is 

missing 
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Delayed progression to T2D is evaluated by 

time to onset of T2D (only for participants with 

prediabetes at randomization). 

 

Time to onset of 

T2D 

Calculated as: 

(date of onset of CEC adjudicated 

T2D event – date of first dose of 

study intervention) + 1 day 

Censored if no 

postbaseline event of T2D 

was observed 

Percentage of participants with prediabetes at 

randomization achieving normoglycemia. 

Percentage of 

participants 

achieving 

normoglycemia 

Response = Yes if FSG < 100 

mg/dL (obtained alone or at time = 

0 during an OGTT), OGTT 2h SG < 

140 mg/dL, and HbA1c < 5.7%. 

Missing if postbaseline 

values of HbA1c, FSG and 

OGTT are missing 

2-hour OGTT will be performed per Protocol 

Section 10.7: 

 participants should attend visits in the 

fasting state, and 

 serum samples will be collected at 0, 30, 

60, 90, and 120 minutes 

Point x OGTT 

(mg/dL) 

x= 0, 30, 60, 90, 120 

minutes 

As provided Single item, missing if 

missing 

Change from 

baseline in point x 

OGTT (mg/dL) 

Calculated as: 

postbaseline point x OGTT (mg/dL) 

– baseline point x OGTT(mg/dL) 

Missing if baseline or 

postbaseline value is 

missing 

Insulin 

sensitivity 

Per Protocol GZGP Section 10.2: 

 

Fasting insulin will be performed by the central 

laboratory and will be assayed by Lilly-

designated laboratory. 

Percent change from 

baseline in fasting 

insulin (%) 

Calculated as:   

log(postbaseline fasting insulin) – 

log(baseline fasting insulin)  

then will transform back to percent 

change. 

Missing if baseline or 

postbaseline value is 

missing 

Renal 

Function  

Per Protocol GZGP Section 10.2: 

UACR and eGFR will be performed by the 

central laboratory and will be assayed by Lilly-

designated laboratory. 

 

UACR As provided 

Log transformation before the 

analysis 

Single item, missing if 

missing 

Percent change from 

baseline in UACR 

(%) 

Calculated as:   

log(postbaseline UACR) – 

log(baseline UACR)  

then will transform back to percent 

change.  

Missing if baseline or 

postbaseline value is 

missing 

eGFR CKD-EPI 

Cystatin C 

(ml/min/1.73m2) 

As provided as: eGFR (CKD-EPI 

Cystatin C 2012) 

Single item, missing if 

missing 

Change from 

baseline in eGFR  

Calculated as: 

postbaseline eGFR  CKD-EPI 

Cystatin C  (ml/min/1.73m2) – 

Missing if baseline or 

postbaseline value is 

missing 
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CKD-EPI Cystatin 

C (ml/min/1.73m2) 

Baseline eGFR  CKD-EPI Cystatin 

C (ml/min/1.73m2)  

eGFR CKD-EPI 

Creatinine 

(ml/min/1.73m2) 

As provided as: eGFR (CKD-EPI 

Creatinine 2021) 

Single item, missing if 

missing 

Change from 

baseline in eGFR 

CKD-EPI Creatinine 

(ml/min/1.73m2) 

Calculated as: 

postbaseline eGFR CKD-EPI 

Creatinine (ml/min/1.73m2) – 

Baseline eGFR CKD-EPI 

Creatinine (ml/min/1.73m2)  

Missing if baseline or 

postbaseline value is 

missing 

Inflammatory 

biomarker  

Per Protocol GZGP Section 10.2: 

hsCRP will be performed by the central 

laboratory and will be assayed by Lilly-

designated laboratory. 

hsCRP (mg/L) As provided Single item, missing if 

missing 

Change from 

baseline in hsCRP 

(mg/L) 

Calculated as: 

postbaseline hsCRP (mg/L) – 

baseline hsCRP (mg/L)   

Missing if baseline or 

postbaseline value is 

missing 

Percent change from 

baseline in hsCRP 

(mg/L) 

Calculated as: 

log(postbaseline hsCRP (mg/L)) – 

log(baseline hsCRP (mg/L) )  

Missing if baseline or 

postbaseline value is 

missing 

FFAs Per Protocol GZGP Section 10.2: 

FFAs will be performed by the central 

laboratory and will be assayed by Lilly-

designated laboratory. 

FFAs (mmol/L) As provided Single item, missing if 

missing 

Change from 

baseline in FFAs 

(mmol/L) 

Calculated as: 

postbaseline FFAs (mmol/L) – 

baseline FFAs (mmol/L)   

Missing if baseline or 

postbaseline value is 

missing 

Percent change from 

baseline in FFAs 

(mmol/L) 

Calculated as: 

log(postbaseline FFAs (mmol/L)) – 

log(baseline FFAs (mmol/L) )  

Missing if baseline or 

postbaseline value is 

missing 

HOMA 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)]/ 

Missing if baseline or 

postbaseline value is 

missing 
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baseline HOMA2 B (insulin) × 

100% 

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 

Percent change from 

baseline in HOMA2 

B (C-peptide) 

Calculated as: 

[postbaseline HOMA2 B 

(C-peptide) – baseline HOMA2 B 

(C-peptide)] / baseline HOMA2 B 

(C-peptide) × 100% 

Missing if baseline or 

postbaseline value is 

missing 

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)] / 

baseline HOMA2 IR (insulin) × 

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)] / baseline HOMA2 IR 

(C-peptide) × 100% 

Missing if baseline or 

postbaseline value is 

missing 
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SF-36 SF-36v2 will 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. The Physical 

functioning domain does not have a recall 

period 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, a Physical Component Summary, and a 

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 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 healthb. 

SF-36 domain 

scores and 

SF-36 component 

scores 

Per copyright owner, the Quality 

Metric Health Outcomes™ Scoring 

Software will be used to derive 

SF-36 domain and component 

scores. 

 

After data quality-controls, the SF-

36 software will recalibrate the 

item-level responses for calculation 

of the domain and component 

scores.  These raw scores will be 

transformed into the domain scores 

(T-scores) using the 1-week recall 

period. This entails exporting the 

patient data in a CSV or tab-

delimited file for import, generation 

of the SF-36 scores and reports, and 

export of the calculated scores in a 

CSV or tab-delimited file.  

Missing data handling 

offered by SF-36 software 

will be used. “Maximum 
Data Recovery” will be 
selected for Missing Score 

Estimator in the software.   

SF-36 change from 

baseline for domains 

and component 

scores (PCS and 

MCS) 

Calculated as:   

postbaseline SF-36 score – baseline 

SF-36 score 

Missing if baseline or 

postbaseline value is 

missing 

PGI-S  The PGI-S Physical Function Weight Scale 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 

PGI-S rating As assessed.  

The responses are on a 5-point scale 

ranging from “not at all limited” to 
“extremely limited.” 

Single item, missing if 

missing 
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their ability to perform physical activities in the 

past 7 days. 

PGI-C  The PGI-C Physical Function Weight Scale 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 

intervention.  

 

PGI-C rating As assessed. 

The responses are based on a 

5-point scale ranging from “much 
better” to “much worse.” 

Single item, missing if 

missing 

IWQOL-Lite-

CT 

IWQOL-Lite-CTc is a 20-item, obesity-

specific, patient-reported outcome instrument 

developed for use in weight management 

clinical studies.  

The IWQOL-Lite-CT assesses 2 primary 

domains of obesity-and health-related quality 

of life: Physical (7 items) and Psychosocial (13 

items), and a 5-item subset of the Physical 

domain, the Physical Function composite. 

Items in the Physical Function composite 

describe physical impacts related to general and 

specific physical activities. 

All items are rated on either a 5-point  

frequency (“never” to “always”) scale or a 
5-point truth (“not at all true” to “completely 
true”) scale. 
The 2 domain scores, 1 composite score and 

total score range from 0 to 100 with higher 

scores indicating greater functioning, derived 

as below: 

Raw scores for each subscale are computed if a 

minimum of 50% of the items for that subscale 

are non-missing, and for the IWQOL-Lite-CT 

Physical domain 

score and 

psychosocial 

domain score 

Physical domain includes Items 1-5, 

16, 17; 

Psychosocial domain includes Items 

6-8, 9-15, 18, 19, 20 

The minimum 

requirements for non-

missing responses: 

Psychosocial: 7 of 13 

items, 

Physical: 4 of 7 items, 

otherwise considered 

missing 

Change from 

baseline in physical 

domain score and 

psychosocial 

domain score 

Calculated as: 

Postbaseline score – baseline score   

Missing if baseline or 

postbaseline value is 

missing 

Physical function 

composite score  

Include Items 1-3, 16, 17.  The minimum 

requirements for 

non-missing responses: 3 

of 5 items, otherwise 

considered missing 

Change from 

baseline in physical 

function composite 

score 

Calculated as: 

postbaseline score – baseline score   

Missing if baseline or 

postbaseline value is 

missing 

Total score Items 1-20 The minimum 

requirements for 
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total score if a minimum of 75% of all items 

are non-missing. 

If the minimum number of items is answered 

for a composite, then 

 compute the average of the valid 

non-missing responses corresponding to 

the items in the total or each 

domain/composite will be calculated 

(1 = “never” or “not at all true” and 
5 = “always” or “completely true”).   

 The score will be then calculated by 

transforming the raw score to the 0 (worst) 

to 100 (best) metric using the following 

formula for every participant at each time 

point: – –
o  is the raw average score of 

all non-missing item responses in 

the composite; this average must 

be a number between 1 and 5, 

inclusive. 

o  is the maximum possible 

raw score value (that is, 5) 

o  is the minimum possible raw 

score value (that is, 1) 

o Inserting the maximum and 

minimum possible score values, 

the formula is reduced to:  –

non-missing responses: 15 

of 20 items, otherwise 

considered missing 

Change from 

baseline in total 

score 

Calculated as: 

Postbaseline score – baseline score   

Missing if baseline or 

postbaseline value is 

missing 

EQ-5D-5L and 

VAS  

 

 

The EQ-5D-5Ld 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 

EQ-5D-5L item 

scores 

 

Five health profile dimensions, each 

dimension has 5 levels:  

1 = no problems 

2 = slight problems 

3 = moderate problems 

4 = severe problems 

Each dimension is a single 

item, missing if missing.  

Note: Missing value can be 

coded as 9.  
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population health surveys. The EQ-5D-5L 

assesses 5 dimensions of health: 

Item 1:  mobility 

Item 2:  self-care 

Item 3: usual activities 

Item 4: pain/discomfort 

Item 5: 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). 
   

5 = extreme problems 

It should be noted that the numerals 

1-5 have no arithmetic properties 

and should not be used as a primary 

score. 

EQ-5D-5L UK 

population-based 

utility index 

EQ-5D-5L health states are 

converted into a single index 

“utility” score using a scoring 

algorithm based on public 

preferences. 

Uses the concatenation of the value 

of each EQ-5D-5L dimension score 

in the order:  item 1; item 2; item 3; 

item 4; item 5.   

Derive EQ-5D-5L UK population-

based index score according to the 

linkb by using the UK algorithm to 

produce a patient-level index score 

between -0.59 and 1.0 (continuous 

variable)e. 

If any of the items is 

missing or coded as 9, the 

index score is missing   

Change from 

baseline in 

EQ-5D-5L utility 

index 

Calculated as: 

Postbaseline utility index score – 

baseline utility index score 

Missing if baseline or 

postbaseline value is 

missing 

EQ-5D VAS Range from 0 = “worst imaginable 
health state” to 100 = “best 
imaginable health state” 

Single item, missing if 

missing. 

Change from 

baseline in EQ-5D-

5L VAS  

Calculated as: 

postbaseline VAS score – baseline 

VAS score 

Missing if baseline or 

postbaseline value is 

missing 

PROMIS The PROMIS Short Form v1.0 Sleep 

Disturbance 8b assesses self-reported 

perceptions of sleep quality, sleep depth, and 

PROMIS individual 

and total scores 

Raw scores are converted to a T-

score, which is standardized with a 

mean of 50 and a SD of 10f. 

Missing if any of the items 

are missing 
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restoration associated with sleep, including 

perceived difficulties and concerns with getting 

to sleep or staying asleep, as well as 

perceptions of the adequacy of and satisfaction 

with sleep.  

The PROMIS Short Form v1.0 Sleep 

Disturbance 8b has a recall period of 7 days 

and each of its 8 items are rated on a 5-point 

scale ranging from “not at all” to “very much”, 
“never” to “always,” or “very poor” to “very 
good.” Individual item scores are totaled to 
obtain a raw score, with higher scores 

indicating more sleep disturbance.  

Change from 

baseline in 

individual and total 

scores 

Calculated as: 

postbaseline score – baseline score 

Missing if baseline or 

postbaseline value is 

missing 

Appetite VAS The aim of the appetite VAS is to determine 

the effects of study intervention on appetite 

sensations and desire for specific foods. 

Participants will be asked to rate their feelings 

of hunger, satiety, fullness, prospective food 

consumption, and desire for specific foods by 

making a vertical mark on a 10-cm (100 mm) 

line. The ratings will include the following 8 

questionsg: 

 How hungry do you feel right now? 

 How satisfied do you feel right now? 

 How full do you feel right now? 

 How much food do you think you could 

eat right now? 

 Would you like to eat something sweet? 

 Would you like to eat something salty? 

 Would you like to eat something savory? 

 Would you like to eat something fatty? 

Appetite VAS item 

scores 

For questions 1-4: range from 0 mm 

= “not at all” to 100 mm = 
“extremely” 

 

For questions 5-8: range from 0 mm 

= “Yes, very much” to 100 mm = 
“No, not all” 

 

Single item, missing if 

missing 

Appetite VAS 

overall score 

Calculated as the mean of the 

following 4 fasting appetite VAS 

item scores: 

 How hungry do you feel right 

now? 

 How satisfied do you feel right 

now? 

 How full do you feel right 

now? 

 How much food do you think 

you could eat right now? 

Missing if any single item 

is missing 

Change from 

baseline in appetite 

Calculated as: 

postbaseline VAS score – baseline 

VAS score 

Missing if baseline or 

postbaseline value is 

missing 
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VAS item and 

overall scores 

Change from Week 

72 in appetite VAS 

item and overall 

scores 

Calculated as: 

postbaseline VAS score – Week 72 

VAS score 

Missing if baseline or 

postbaseline value is 

missing 

PFS The PFSh is a 15-item, self-administered 

instrument that assesses the psychological 

impact of living in an environment with an 

abundance of palatable foods. It measures the 

appetite for food based on 3 levels of food 

proximity:  

 food available  

 food present, and  

 food tasted. 

PFS scores item 

scores 

5-point Likert scale ranging from 1 

(do not agree at all) to 5 (strongly 

agree) 

Higher scores indicate a higher 

psychological impact of food. 

Single item, missing if 

missing 

PFS domain scores Calculated as the mean of the item 

scores within each of the individual 

3 domains 

Missing if any single item 

is missing 

PFS overall score Calculated as the mean of all 15 

items 

Missing if any single item 

is missing 

Change from 

baseline in PFS 

domain and overall 

scores 

Calculated as: 

postbaseline PFS score – Baseline 

PFS score 

Missing if baseline or 

postbaseline value is 

missing 

Change from Week 

72 in PFS domain 

and overall scores 

Calculated as: 

postbaseline PFS score – Week 72 

PFS score 

Missing if baseline or 

postbaseline value is 

missing Superse
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Abbreviations: BMI = body mass index; CRF = case report form; CSV = comma separated values; DBP = diastolic blood pressure; 

eGFR = estimated glomerular filtration rate; FFA = free fatty acids; HbA1c = hemoglobin A1c; HDL = high-density lipoprotein; 

HOMA = homeostasis model assessment; IWQOL-Lite-CT = Impact of Weight on Quality of Life-Lite Clinical Trials Version; HOMA = homeostasis 

model assessment; HOMA2 B = homeostasis model assessment 2 B; HOMA2 IR = homeostasis model assessment 2 IR; 

hsCRP = high-sensitivity C-reactive protein; LDL = low-density lipoprotein; MCS = Mental Component Score; OGTT = oral glucose tolerance test; 

PGI--C = patient global impression of change; PCS = Physical Component Score; PFS = Power of Food Scale; PGI-S = patient global impression of severity; 

PROMIS = Patient-Reported Outcomes Measurement Information System; SBP = systolic blood pressure; SF-36 = Short Form 36-item Health Survey; 

SF-36v2 = Short Form 36 Health Survey Version 2; T2D = type 2 diabetes; UACR = urine albumin-creatinine ratio; VAS = visual analog scale; 

VLDL = very low-density lipoprotein. 
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 
b Maruish 2011. 
c Kolotkin et al. 2017, 2019. 
d EuroQol Research Foundation 2019. 
e Derive EQ-5D-5L UK population-based index score using the calculator at https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-standard-value-

sets/crosswalk-index-value-calculator/ 
f Northwestern 2016. 
g Flint et al. 2000. 
h Cappelleri et al. 2009; Lowe et al. 2009. 

Note: For EQ-5D VAS and Appetite VAS a higher value indicates better health state. 
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Table GZGP.4.6. Description of Efficacy/Health Outcomes Analyses  

Measure Variable 

Estimand Data Points 

Set / Populationa Analysis Method Time Pointb Analysis Type 

Body weight Percent change from baseline in 

body weight (%) 

 

Treatment Regimen  ANCOVA with PMI Week 72 visit  Primary endpoint, 

main analysis 

Efficacy  MMRM Week 72 visit 

 

Primary endpoint,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM Week 176 Exploratory analysis 

Treatment Regimen ANCOVA with MI-TP Week 72 visit Primary endpoint, 

sensitivity analysis 

Treatment Regimen ANCOVA with mMI Week 72 visit Primary endpoint, 

sensitivity analysis 

Treatment Regimen Cumulative distribution 

function (CDF) plot with 

PMI 

Week 72 visit  Exploratory analysis 

Efficacy CDF plot with MI Week 72 visit  Exploratory analysis 

Treatment Regimen / 

Randomized participants 

with prediabetes 

ANCOVA with PMI Week 176 

visit  

Key secondary,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM Week 176 

visit  

Key secondary,  

main analysis 

Percentage of participants with 

≥x% body weight reduction from 

baseline, 

where x = 5, 10, 15, 20 

Treatment Regimen Logistic regression with PMI Week 72 visit  Key secondary,  

main analysis 

Efficacy Logistic regression with MI Week 72 visit  Key secondary,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

Logistic regression with MI Week 176 Exploratory analysis 

Percentage of participants with 

≥5% body weight reduction from 

baseline 

Treatment Regimen / 

Randomized participants 

with prediabetes 

Logistic regression with PMI Week 176 

visit  

Additional secondary 
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Efficacy / Randomized 

participants with 

prediabetes 

Logistic regression with MI Week 176 

visit  

Additional secondary 

Change from baseline in body 

weight (kg) 

Efficacy  MMRM Week 72 visit Additional secondary 

BMI  Change from baseline in BMI 

(kg/m2) 

Efficacy  MMRM Week 72 visit Additional secondary 

Percentage of participants with 

BMI target value of <35 kg/m2 

Efficacy  Logistic regression with MI Week 72 visit  Exploratory analysis 

Percentage of participants with 

BMI target value of <30 kg/m2 

Efficacy  Logistic regression with MI Week 72 visit  Exploratory analysis 

Percentage of participants with 

BMI target value of <25 kg/m2 

Efficacy  Logistic regression with MI Week 72 visit  Exploratory analysis 

Waist 

circumference 

Change from baseline in waist 

circumference (cm) 

Treatment Regimen  ANCOVA with PMI Week 72 visit  Key secondary,  

main analysis 

Efficacy  MMRM Week 72 visit Key secondary,  

main analysis 

Blood pressure Change from baseline in SBP 

(mmHg) 

Treatment Regimen  ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit  Key secondary,  

main analysis 

Efficacy MMRM (pooled OFG doses) Week 72 visit Key secondary,  

main analysis 

Change from baseline in DBP 

(mmHg) 

Treatment Regimen  ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit  Additional secondary 

Efficacy  MMRM (pooled OFG doses) Week 72 visit Additional secondary 

Lipid 

parameter 

Percent change from baseline in 

triglycerides (%) 

 

Treatment Regimen  ANCOVA with PMIc 

(log transformation; pooled 

OFG doses) 

Week 72 visit  Key secondary,  

main analysis 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Key secondary,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 

Percent change from baseline in 

non-HDL-cholesterol (%) 

Treatment Regimen  ANCOVA with PMIc Week 72 visit  Key secondary,  

main analysis 
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(log transformation; pooled 

OFG doses) 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Key secondary,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 

Percent change from baseline in 

total cholesterol (%) 

 

Treatment Regimen  ANCOVA with PMIc 

(log transformation; pooled 

OFG doses) 

Week 72 visit  Additional secondary 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 

Percent change from baseline in 

LDL-cholesterol (%) 

 

Treatment Regimen  ANCOVA with PMIc 

(log transformation; pooled 

OFG doses) 

Week 72 visit  Additional secondary 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 

Percent change from baseline in 

HDL-cholesterol (%) 

Treatment Regimen  ANCOVA with PMIc 

(log transformation; pooled 

OFG doses) 

Week 72 visit  Additional secondary 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 
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Percent change from baseline in 

VLDL-cholesterol (%) 

 

Treatment Regimen  ANCOVA with PMIc 

(log transformation; pooled 

OFG doses) 

Week 72 visit  Exploratory analysis 

Efficacy  MMRM 

(log transformation; pooled 

OFG doses) 

Week 72 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM 

(log transformation; pooled 

OFG doses) 

Week 176 

visit 

Exploratory analysis 

Glycemic 

control 

Change from baseline in fasting 

glucose (mg/dL and mmol/L) 

Efficacy MMRM Week 72 visit Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM Week 176 

visit  

Additional secondary 

Change from baseline in HbA1c 

(%) 

Efficacy  MMRM Week 72 visit Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM Week 176 

visit  

Additional secondary 

Time to onset of T2D Treatment Regimen / 

Randomized participants 

with prediabetes 

Cox-proportional hazards 

(pooled OFG doses) 

Up to Week 

176 visit  

Key secondary,  

main analysis 

Efficacy / Randomized 

participants with 

prediabetes 

Cox-proportional hazards 

model (pooled OFG doses) 

Up to Week 

176 visit  

Key secondary,  

main analysis 

Percentage of patients achieving 

normoglycemia 

Treatment Regimen / 

Randomized participants 

with prediabetes 

Logistic regression with PMI Weeks 72 and 

176 visit  

Additional secondary 

Efficacy / Randomized 

participants with 

prediabetes 

Logistic regression with MI Weeks 72 and 

176 visit  

Additional secondary 

Change from baseline in point x 

OGTT (mg/dL),  

where x = 30, 60, 90, and 120 

minutes 

Efficacy MMRM Week 72 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM Weeks 120 

and 176 visit 

Exploratory analysis 

Insulin 

sensitivity 

Percent change baseline in fasting 

insulin (%) 

Efficacy MMRM 

(log transformation) 

Week 72 visit Additional secondary 
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Renal function Percent change from baseline in 

UACR (%) 

Efficacy MMRM 

(log transformation) 

Week 72 visit Exploratory analysis 

Change from baseline in eGFR 

CKD-EPI Cystatin-C 

(ml/min/1.73m2) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Change from baseline in eGFR 

CKD-EPI Creatinine 

(ml/min/1.73m2) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Inflammatory 

biomarker 

Change from baseline in hsCRP 

(mg/L) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

hsCRP (%) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Free fatty 

acids 

Change from baseline in FFAs 

(mmol/L) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

FFAs (%) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Homeostasis 

Model 

Assessment 

Change from baseline in HOMA2 

B (insulin) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

HOMA2 B (insulin) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Change from baseline in HOMA2 

IR (insulin) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

HOMA2 IR (insulin) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Change from baseline in HOMA2 

B (C-peptide) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

HOMA2 B (C-peptide) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Change from baseline in HOMA2 

IR (C-peptide) 

Efficacy MMRM Week 72 visit Exploratory analysis 

Percent change from baseline in 

HOMA2 IR (C-peptide) 

Efficacy MMRM Week 72 visit Exploratory analysis 

SF-36 Change from baseline in SF-36v2 

Acute Form Physical Functioning 

domain score  

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 
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Treatment Regimen / 

Randomized participants 

with limitations in 

physical function at 

baselined  

ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

limitations in physical 

function at baselined 

MMRM (pooled OFG doses) Week 72 visit Exploratory analysis 

Change from baseline in SF-36v2 

Acute Form domain scores (all 

except Physical Functioning), PCS 

and MCS 

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 

PGI-S   PGI-S rating Treatment Regimen Shift from baseline (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy Shift from baseline (pooled 

OFG doses) 

Week 72 visit Additional secondary 

PGI-C   PGI-C rating Treatment Regimen Descriptive statistics (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy Descriptive statistics (pooled 

OFG doses) 

Week 72 visit Additional secondary 

IWQOL-Lite-

CT  

Change from baseline in physical 

function composite score 

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 

Change from baseline in physical 

domain score 

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 

Change from baseline in 

psychosocial domain score 

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 

Change from baseline in total score Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 

Efficacy MMRM (pooled OFG doses) Week 72 visit Additional secondary 

EQ-5D-5L  Change from baseline in 

EQ-5D-5L utility index and VAS 

Treatment Regimen ANCOVA with PMI (pooled 

OFG doses) 

Week 72 visit Additional secondary 
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Efficacy MMRM (pooled OFG doses) Week 72 visit Exploratory analysis 

PROMIS Change from baseline in individual 

and total scores 

Treatment Regimen ANCOVA with PMI Week 24 and 

72 visits  

Exploratory analysis 

Efficacy MMRM (pooled OFG doses) Week 72 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

prediabetes 

MMRM (pooled OFG doses) Week 176 Exploratory analysis 

Appetite VAS Change from baseline in appetite 

VAS item and overall scores 

Treatment Regimen ANCOVA with PMI (OFG 6 

mg, 12 mg, and 36 mg doses 

and pooled OFG doses) 

Week 24 and 

72 visits  

Exploratory analysis 

Treatment Regimen / 

Randomized participants 

without prediabetes 

Week 74 visit Exploratory analysis 

Treatment Regimen / 

Randomized participants 

with prediabetes 

Week 176 Exploratory analysis 

Efficacy MMRM (OFG 6 mg, 12 mg, 

and 36 mg doses and pooled 

OFG doses) 

Week 24 and 

72 visits  

Exploratory analysis 

Efficacy / Randomized 

participants without 

prediabetes 

Week 74 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

prediabetes 

Week 176 

visit 

Exploratory analysis 

Change from Week 72 in appetite 

VAS item and overall scores 

Treatment Regimen / 

Randomized participants 

without prediabetes 

ANCOVA with PMI (OFG 6 

mg, 12 mg, and 36 mg doses 

and pooled OFG doses) 

Week 74 visit Exploratory analysis 

Efficacy / Randomized 

participants without 

prediabetes 

MMRM (OFG 6 mg, 12 mg, 

and 36 mg doses and pooled 

OFG doses) 

Week 74 visit  Exploratory analysis 

Power of food 

scale (PFS) 

Change from baseline in PFS 

domain and overall scores 

Treatment Regimen ANCOVA with PMI (OFG 6 

mg, 12 mg, and 36 mg doses 

and pooled OFG doses) 

Week 24 and 

72 visits  

Exploratory analysis 

Treatment Regimen / 

Randomized participants 

without prediabetes 

Week 74 visit Exploratory analysis 
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Abbreviations: ANCOVA = analysis of covariance; BMI = body mass index; CDF = cumulative distribution function; CSV = comma separated values; 

DBP = diastolic blood pressure; eGFR = estimated glomerular filtration rate; FFA = free fatty acids; HDL = high-density lipoprotein; HOMA = homeostasis 

model assessment; IWQOL-Lite-CT = impact of weight on quality of life-lite clinical trials; hsCRP = high-sensitivity C-reactive protein; LDL = low-density 

lipoprotein; MCS = Mental Component Score; MI = multiple imputation; MMRM = mixed-effects model for repeated measures; OGTT = oral glucose 

tolerance test; PGI-S = patient global impression of severity; PGI-C= patient global impression of change; PCS = Physical Component Score; PFS = power of 

food scale; PMI = primary multiple imputation; PROMIS = patient-reported outcomes measurement information system; SBP = systolic blood pressure; SF-

36 = Short Form 36-item Health Survey; TP = tipping point; UACR = urine albumin-creatinine ratio; VAS = visual analog scale; VLDL = very low-density 

lipoprotein. 
a Population is displayed if different from Randomized Participants.  

b Assessments collected at multiple postbaseline visits will be analyzed at those scheduled visits using MMRM as supplemental analyses, in addition to the 

primary time point listed in the table.  
c PMI strategy will be performed after the log transformation.  
d The limitation in physical function at baseline is defined as PGI-S response at baseline of “moderately limited,” “very much limited,” or “extremely limited.” 

 

Treatment Regimen / 

Randomized participants 

with prediabetes 

Week 176 Exploratory analysis 

Efficacy MMRM (OFG 6 mg, 12 mg, 

and 36 mg doses and pooled 

OFG doses) 

Week 24 and 

72 visits  

Exploratory analysis 

Efficacy / Randomized 

participants without 

prediabetes 

Week 74 visit Exploratory analysis 

Efficacy / Randomized 

participants with 

prediabetes 

Week 176 

visit 

Exploratory analysis 

Change from Week 72 in PFS 

domain and overall scores 

Treatment Regimen / 

Randomized participants 

without prediabetes 

ANCOVA with PMI (OFG 6 

mg, 12 mg, and 36 mg doses 

and pooled OFG doses) 

Week 74 visit  Exploratory analysis 

Efficacy / Randomized 

participants without 

prediabetes 

MMRM (OFG 6 mg, 12 mg, 

and 36 mg doses and pooled 

OFG doses) 

Week 74 visit  Exploratory analysis 
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4.4.1. Key Secondary Endpoints  

4.4.1.1. Definition of endpoints  

The definitions of key secondary endpoints are specified in Table GZGP.4.5. 

4.4.1.2. Main analytical approach  

The analytical approaches for the key secondary endpoints are specified in Table GZGP.4.6. 

4.4.1.3. Sensitivity Analyses  

No sensitivity analyses are planned for key secondary endpoints. 

4.4.1.4. Supplementary analyses  

No supplemental analyses are planned for key secondary endpoints. 

4.4.2. Supportive secondary Endpoints  

The definitions of additional secondary endpoints are specified in Table GZGP.4.5. Additionally, 

the analytical approaches are specified in Table GZGP.4.6. 

4.5. Exploratory Endpoints/Estimands Analysis  

Exploratory endpoints and analyses are specified in Table GZGP.4.5 and Table GZGP.4.6. 

Additional exploratory analyses will be described in the Exploratory Analyses and Health 

Technology Analyses Plan. 

4.6. Safety Analyses  

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, EMA 2014, CDER/BIRRS 2022a, 2022b). Descriptions of the safety analyses are 

provided in this SAP, but some details are found in compound-level safety standards.  

For safety interpretation, p-values will not be used for hypothesis testing. P-values will be 

considered as a number between 0 and 1 that gives an idea of how strong the evidence is for an 

imbalance between study intervention arms. The evidence for an imbalance is stronger toward 0 

and weaker toward 1. Similarly, confidence intervals will not be used for hypothesis testing. 

They reflect the uncertainty of an estimate. 

Unless otherwise specified, safety analyses will be conducted using the safety participants 

(Table GZGP.3.1) and the safety data points set (Table GZGP.3.2). It is noted that for some 

safety endpoints, such as treatment discontinuation due to AE and so forth, the analyses will be 

based on data observed during treatment period only.  

Summary tables with risk difference will be sorted by decreasing order in risk difference.    

Additionally, the planned safety analyses will be provided for participants with prediabetes at 

randomization for the final lock. 
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4.6.1. Extent of Exposure  

Duration of exposure to study treatment will be summarized by treatment group for safety 

participants. Descriptive statistics for participant weeks (or days) of exposure and total 

participant years in exposure will be provided. Overall exposure will be summarized in total 

participant-year (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 

The frequency of participants falling into different exposure ranges will be summarized: 

 >0; ≥4 weeks; ≥8 weeks; ≥12 weeks; ≥16 weeks; ≥20 weeks; ≥24 weeks; ≥36 weeks; ≥48 

weeks, ≥60 weeks, and ≥72 weeks. 

For participants with prediabetes at baseline, the following additional exposure ranges will be 

summarized: 

 ≥84 weeks; ≥96 weeks; ≥108 weeks; ≥120 weeks; ≥132 weeks; ≥144 weeks; ≥156 

weeks; ≥168 weeks, and ≥176 weeks. 

No p-values will be reported.  

4.6.2. Adverse Events  

The planned summaries for AEs are provided in Table GZGP.4.7 and are described more fully in 

compound-level safety standards.  

Table GZGP.4.7. Summary Tables Related to Adverse Events  

Analysis Method Population/Period 

Overview of AEs, including  

 TEAE 

 SAE 

 death, and 

 permanent discontinuation from study intervention 

due to an AE. 

Fisher’s exact Safety/TP + FP  

(TP for study treatment 

discontinuation due to an AE) 

TEAEs by PT within SOC  Fisher’s exact Safety/TP + FP 

TEAEs by PT Fisher’s exact Safety/TP + FP 

Maximum Severity TEAEs by PT within SOC Fisher’s exact Safety/TP + FP 

TEAEs with incidence ≥5% by PT Fisher’s exact Safety/TP + FP 

SAEs by PT within SOC Fisher’s exact Safety/TP + FP 

Primary AEs leading to permanent discontinuation of study 

intervention by PT within SOC 

Fisher’s exact Safety/TP 

Primary AEs leading to permanent discontinuation of study 

by PT within SOC 

Fisher’s exact Safety/TP 

AEs leading to study intervention interruption by PT within 

SOC 

Fisher’s exact Safety/TP 

AEs leading to study intervention modifications by PT within 

SOC 

Fisher’s exact Safety/TP 

Listing of SAEs   Safety/TP + FP 
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Analysis Method Population/Period 

Listing of primary AEs leading to permanent discontinuation 

of study intervention 

 Safety/TP 

Listing of primary AEs leading to permanent discontinuation 

of study 

 Safety/TP + FP 

Listing of deaths  Safety/TP + FP 

Listing AEs related to suspected overdosinga  Safety/TP 

Narratives for participants with at least 1 notable event  Randomized/TP + FP 

Abbreviations: AE =Adverse Event; FP = follow-up period; TP = treatment period; TEAE = Treatment Emergent 

Adverse Event; SAE = Serious Adverse Event; PT = Preferred Term; SOC = System Organ Class. 
a Any dose of orforglipron greater than 100 mg within a 24-hour time period will be considered a potential 

overdose. Considering the maximum dose any participant may receive during the study treatment period is 36 mg 

of orforglipron, any dose of study intervention ≥3 capsules within a 24-hour time period will be considered a 

potential overdose. Such cases are supposed to be entered as an AE in the eCRF. 

4.6.3. Clinical Laboratory Evaluation  

The planned summaries for clinical laboratory evaluations are provided in Table GZGP.4.8 and 

are described more fully in compound-level safety standards. 

Table GZGP.4.8. Summary Tables Related to Clinical Laboratory Evaluations  

Analysis Method Population/Period 

Box plots and mean/SD (or 95% CI) for observed values by visit Descriptive statistics Safety/TP + FP 

Box plots and mean/SD (or 95% CI) for change from baseline 

values by visit 

Descriptive statistics Safety/TP + FP 

Summary for participants with elevated or low values meeting 

specified levels 

Descriptive statistics Safety/TP + FP 

Listing of abnormal laboratory findings  Safety/TP + FP 

Abbreviations:  CI = confidence intervals; FP = follow-up period; SD = standard deviation; TP = treatment period. 

4.6.4. Vital Signs and Physical Characteristics  

Triplicate vital signs will be collected at the same visit, thus the mean of these measurements 

will be used for the vital signs analyses. The planned summaries for vital signs (SBP, diastolic 

blood pressure, and pulse rate) are provided in Table GZGP.4.9, and are described more fully in 

the compound-level safety standards. 

Table GZGP.4.9. Summary Tables Related to Vital Signs  

Analysis Method Population/Period 

Box plots and mean/SD (or 95% CI) for observed values by visit Descriptive statistics Safety/TP + FP 

Box plots and mean/SD (or 95% CI) for change from baseline 

values by visit 

Descriptive statistics Safety/TP + FP 

Analysis of pulse rate and change from baseline  MMRM Safety/TP + FP 

Summary for participants meeting specific blood pressure and 

pulse rate levels 

Descriptive statistics Safety/TP + FP 

Shift of maximum-to-maximum for pulse rate Descriptive statistics Safety/TP + FP 
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Abbreviations:  CI = confidence intervals; FP = follow-up period; MMRM = mixed model repeated measures; SD = 

standard deviation; TP = treatment period. 

4.6.5. Electrocardiograms  

Triplicate electrocardiograms (ECGs) will be collected at the same visit; thus the mean of these 

measurements will be used for the analysis. The planned summaries for ECG parameters are 

provided in Table GZGP.4.10 and are described more fully in the compound-level safety 

standards. 

Table GZGP.4.10. Summary Tables Related to ECG Parameters  

Analysis Method Population/Period 

Box plot and mean/SD (or 95% CI) for observed values by visit Descriptive 

statistics 

Safety/TP + FP 

Box plot and mean/SD (or 95% CI) for change from baseline values 

by visit 

Descriptive 

statistics 

Safety/TP + FP 

Heart rate and PR interval in specified categories Descriptive 

statistics 

Safety/TP + FP 

Analysis for change from baseline in ECG parameters (heart rate, PR 

interval) 

MMRM Safety/TP + FP 

Abbreviations: CI = confidence intervals; FP = follow-up period; MMRM = mixed model repeated measures; SD = 

standard deviation; TP = treatment period. 

4.6.6. Safety Topics of Interest  

This section includes safety topics of interest whether due to observed safety findings, potential 

findings based on drug class, or safety topics anticipated to be requested by a regulatory agency 

for any reason. In general, safety topics of interest will be identified by one or more standardized 

Medical Dictionary for Regulatory Activities (MedDRA) query(ies) (SMQs), system organ class 

(SOC), high level terms (HLT), FDA medical query(ies) (FMQ), 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. Search criteria are detailed in the compound-level safety standards.   

The planned analyses for safety topics of interest are provided in Table GZGP.4.11 and are 

described more fully in compound-level safety standards. 
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Table GZGP.4.11. Description and Analyses of Safety of Interest  

Special Safety 

Topic 
Short Description Analysis Method Population/Period 

Major Adverse 

Cardiovascular 

Events 

Death and nonfatal CV AEs will be 

adjudicated by a committee of physicians 

external to Lilly with cardiology expertise: 

Clinical Endpoint Committee (CEC).  

Positively adjudicated MACE by 

category/subcategory and PT 

Fisher’s exact Safety/TP + FP 

Listing of MACE reported by investigator (whether 

or not positively adjudicated) 

 Safety/TP + FP 

Arrhythmias 

and Cardiac 

Conduction 

Disorders 

The treatment-emergent (TE) arrhythmias 

and cardiac conduction disorders events will 

be derived using the MedDRA PTs contained 

in certain SMQs. 

TE arrhythmias and cardiac conduction disorders by 

PT nested within SMQ and HLTa 

Fisher’s exact Safety/TP + FP 

Hypotension, 

Orthostatic 

Hypotension, 

and Syncope 

The TE hypotension, orthostatic 

hypotension, and syncope events will be 

derived using MedDRA PTs. 

TE hypotension, orthostatic hypotension, and 

syncope by PTa 

Fisher’s exact Safety/TP + FP 

Hypoglycemia The 2023 American Diabetes Association 

position statement on glycemic targets (El 

Sayad et al. 2023) will be used to define: 

 Level 1 hypoglycemia 

 Level 2 hypoglycemia 

 Level 3 hypoglycemia (severe/serious 

hypoglycemia) 

Nocturnal hypoglycemia events (including 

severe hypoglycemia) occur at night and 

presumably during sleep.  

Incidence (percent of patients experiencing 1 or 

more episode) of level 2 or level 3 hypoglycemia  

Logistic 

regression  

 

Safety/TP + FP 

excluding events 

after initiation of 

new 

antihyperglycemic 

therapy as defined 

in Section 6.3 and 

Section 6.4. 

 

Supportive 

analysis: Safety/TP 

+ FP regardless of 

initiation of new 

antihyperglycemic 

therapy 

Incidence of level 3 (severe/serious) hypoglycemia 

Incidence of level 1 hypoglycemia (if warranted by 

data) a 

Rate (episodes/patient/year) of level 2 or level 3 

hypoglycemia  

Negative 

binomial 

regression  

(the 

logarithm of 

days during 

the analysis 

interval will 

be adjusted as 

an offset) 

Rate of level 3 (severe/serious) hypoglycemia 

Rate of level 1 hypoglycemia (if warranted by data) 

Listing of level 2 or level 3 hypoglycemia events  

Listing of level 2 or level 3 nocturnal hypoglycemia 

events 

 

Severe or serious TE gastrointestinal events by PT Fisher’s exact Safety/TP + FP 
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Severe 

Gastrointestinal 

(GI) Adverse 

Eventsb 

GI AEs using Gastrointestinal disorders SOC 

will be captured. 

 

Study intervention discontinuation due to TE 

gastrointestinal events 

Fisher’s exact Safety/TP + FP 

TE nausea, vomiting, diarrhea, constipation, and 

NVD by maximum severity  

Fisher’s exact Safety/TP + FP 

Prevalence and incidence over time for TE nausea, 

vomiting, diarrhea, constipation, and NVD 

 Safety/TP + FP 

Plot of time to the onset of TE nausea, vomiting, 

diarrhea, constipation, and NVD 

KM Safety/TP + FP 

Plot of prevalence and incidence over time for TE 

nausea, vomiting, diarrhea, constipation, and NVD 

by  maximum severity 

 Safety/TP + FP 

Renal Safety Laboratory measures related to renal safety 

will be analyzed.  

Renal events including acute renal failure 

and chronic renal failure exacerbation will be 

captured using SMQs. 

Dehydration events will be captured using 

SMQ. 

Shift of min-to-min for eGFR estimated by the 

CKD-EPI equation 

 Safety/TP + FP 

Shift of max-to-max for UACR  Safety/TP + FP 

MMRM analyses for eGFR MMRM Safety/TP + FP 

MMRM analyses for UACR (log transformation) MMRM Safety/TP + FP 

TE renal events by PT nested within SMQ a   Fisher’s exact Safety/TP + FP 

TE dehydration events by PT a Fisher’s exact Safety/TP + FP 

Pancreatitis The pancreatic enzyme data (p-amylase and 

lipase) will be observed through laboratory 

testing. 

 

All suspected cases of acute or chronic 

pancreatitis and AEs of severe or serious 

abdominal pain of unknown etiology will be 

sent for adjudication by an independent 

clinical endpoint committee. 

Summary of maximum postbaseline pancreatic 

enzyme value exceeding the thresholds by 

maximum baseline 

 Safety/TP + FP 

MMRM analysis for pancreatic enzymes (p-

amylase and lipase) with a log transformation 

(postbaseline/baseline)  

MMRM Safety/TP + FP 

Pancreatitis events by SMQ and PT for both 

investigator-reported events and subsequently 

confirmed adjudicated events 

Fisher’s exact Safety/TP + FP 

Listing of adjudicated and investigator-reported 

pancreatitis 

 Safety/TP + FP 

Thyroid 

Malignancies 

and C-Cell 

Hyperplasia 

TE thyroid malignancies and C-cell 

hyperplasia will be identified using 

MedDRA HLT and PT. 

TE thyroid C-cell hyperplasia and malignancies by 

PT 

Fisher’s exact Safety/TP + FP 

Summary of maximum postbaseline calcitonin 

value in the thresholds 

 Safety/TP + FP 
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The purpose of calcitonin measurements is to 

assess the potential effect of orforglipron on 

thyroid C-cell function.  

Summary of participants with eGFR < 60 

mL/min/1.73 m2, serum calcitonin value ≥35 ng/L 
AND ≥50% increase from the baseline valuea  

 Safety/TP + FP 

Summary of participants with eGFR ≥ 60 
mL/min/1.73 m2, serum calcitonin value ≥20 and 
<35 ng/L AND ≥50% increase from the baseline 
valuea  

 Safety/TP + FP 

Summary of participants with eGFR ≥ 60 
mL/min/1.73 m2, serum calcitonin value ≥35 ng/L 
AND ≥50% increase from the baseline valuea  

 Safety/TP + FP 

MMRM analysis for calcitonin (log transformation) MMRM Safety/TP + FP 

Malignancies The malignancy events will be derived using 

the MedDRA PTs contained certain SMQs.  

TE malignancy by PT nested within SMQa Fisher’s exact Safety/TP + FP 

Hepatic Safety  Hepatic labs include ALT, AST, ALP, TBL, 

DBL, and GGT.  

 

When criteria are met for hepatic 

evaluations, investigators will conduct close 

monitoring of hepatic symptoms and liver 

tests, perform a comprehensive evaluation 

for alternative causes of abnormal liver tests, 

and complete follow-up hepatic safety 

eCRFs. 

Abnormal postbaseline categories for hepatic safety 

parameters: ALT, AST, ALP, TBL, DBL, and GGT 

 Safety/TP + FP 

Hepatocellular drug-induced liver injury screening 

plot (TBL vs ALT or AST) 

 Safety/TP + FP 

Hepatocellular drug-induced liver injury screening 

table 

 Safety/TP + FP 

Cholestatic drug-induced liver injury screening 

table  

 Safety/TP + FP 

Cholestatic drug-induced liver injury screening plot 

(TBL vs ALP) 

 Safety/TP + FP 

Listing of potential hepatocellular drug-induced 

liver injury 

 Safety/TP + FP 

Listing of potential cholestatic drug-induced liver 

injury 

 Safety/TP + FP 

Participant profiles for participants meeting criteria 

for a comprehensive hepatic evaluation (as defined 

in the protocol). 

 Safety/TP + FP 

Gallbladder and 

Biliary Tract 

Disorders  

All events of TE gallbladder and biliary tract 

disorders will be identified by using certain 

SMQs. 

TE gallbladder and biliary tract disorders by PT 

nested within SMQ a 

Fisher’s exact Safety/TP + FP 
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Abbreviations: AE = adverse event; ALP = serum alkaline phosphatase; ALT = alanine aminotransferase; AST = aspartate aminotransferase; 

BMI = body mass index; CEC = clinical endpoint committee; CKD-EPI = Chronic Kidney Disease Epidemiology; 

C-SSRS = Columbia-Suicide Severity rating scale; CV = cardiovascular; eCRF = electronic case report form; eGFR = estimated glomerular filtration rate; 

DBL = direct bilirubin; FDA = United States Food and Drug Administration; FMQ = FDA Medical Query; FP = follow-up period; 

GGT = gamma glutamyl transferase; GI = gastrointestinal; HLT = high-level term; MACE = major adverse cardiovascular event; MedDRA = Medical 

Dictionary for Regulatory Activities; MMRM = mixed model repeated measure; PT = Preferred Term; SMQ = standardized MedDRA query; SOC = system 

organ class; TEAE = treatment-emergent adverse event; TBL = total bilirubin; TP = treatment period; UACR = urinary albumin-to-creatinine ratio; vs = 

versus. 
a For these tables, if the number of events is less than 10, a listing will be provided instead. 
b Additionally, all GI events will be analyzed. 

Note: Listings and participant profiles may be provided through interactive display tools instead of a static display. 

 

Hypersensitivit

y Reactions 

All events of TE allergic reaction and 

hypersensitivities will be identified by using 

certain SMQs. 

TE allergic reaction and hypersensitivities by PT 

nested within SMQ a   

Fisher’s exact Safety/TP + FP 

Depression, 

Suicidal 

Ideation, and 

Behavior 

AEs will be searched using MedDRA PTs 

from certain SMQs.    

 

TE major depressive disorder, suicidal ideation, or 

behavior events by PT nested within SMQ a 

Fisher’s exact Safety/TP + FP 

Suicide-related thoughts and behaviors will 

be collected based on the C-SSRS. 

Summary of C-SSRS categories and composite 

measures 

 Safety/TP + FP 

Summary of C-SSRS Treatment Emergent Events  Safety/TP + FP 

Patient health questionnaire-9 (PHQ-9) will 

be collected to assesses the specific 

diagnostic symptoms that determine the 

presence of a clinical depressive disorder. 

The PHQ-9 total scores will be categorized 

as none (not depressed), mild, moderate, 

moderately severe, and severe 

Shift of each baseline category (maximum value) 

versus each postbaseline category (maximum value) 

 Safety/TP + FP 

Shift of categories based on the maximum values 

during baseline and postbaseline: 

 any increase in depression category (that is, 

worsening of depression) 

 increase from No or Mild Depression to 

Moderate, Moderately Severe, or Severe 

Depression 

 increase from Mild or Moderate Depression to 

Moderately Severe or Severe Depression 

 Safety/TP + FP 

Abuse Potential AEs will be searched using a modified abuse 

potential FMQ. 

TE abuse potential events by PT a Fisher’s exact Safety/TP + FP 
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4.7. Other Analyses  

4.7.1. Subgroup analyses  

Subgroup analyses will be conducted for the primary endpoint with the treatment regimen 

estimand: 

 percent change in body weight from baseline at Week 72 visit.  

The variables for subgroup analysis are specified in Table GZGP.6.1.  

The ANCOVA model specified in Section 4.1.2.1.1, will be fitted separately within each 

subgroup. The least squares (LS) mean, LS mean difference, standard error (SE), and 95% 

confidence interval will be presented. The LS means and variance-covariance estimates from 

these separate models will be used to test the treatment-by-subgroup interaction at a significance 

level of 0.10.   

If the subgroup factor is part of the strata variable, a new strata variable that excludes the 

subgroup categories will be used. 

If the number of participants is too small (<10%) within a subgroup, then the subgroup 

categories may be redefined prior to unblinding the study. If any category within the subgroup is 

˂5% of the total population, only descriptive statistics will be provided for that category (that is, 

there will be no inferential testing within the subgroup category). 

A forest plot including the treatment difference and 95% confidence interval estimated for each 

subgroup level will be presented.  

A Bayesian shrinkage method will be used to provide adjusted estimates and inferences from 

subgroup analyses to potentially account for multiplicity. Following regulatory guidance 

(FDA 2019; Rothmann 2021), for a given baseline characteristic with 𝑘 subgroups, let 𝑌𝑖 (𝑖 = 1, … , 𝑘) be the observed sample estimate of the treatment effect in subgroup 𝑖. The 

following hierarchical model will be used: 𝑌𝑖 ~ 𝑁(𝜇𝑖, 𝜎𝑖2),  𝜇𝑖 ~ 𝑁(𝜇, 𝜏2), 𝜇 ~ 𝑁(0, 42), 1𝜏2  ~ Γ(0.0001, 0.0001) 

Additional subgroup evaluations may be conducted as exploratory analyses. 

4.8. Interim Analyses  

No interim analyses are planned for Study GZGP. If an unplanned interim analysis is deemed 

necessary for reasons other than a safety concern, Protocol GZGP must be amended. 
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4.8.1. Data Monitoring Committee  

A data monitoring committee (DMC) is not planned for this study.  

An independent DMC will be established for interim safety monitoring of Study J2A-MC-GZGS 

(ACHIEVE-4) (GZGS), “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”, a study within the orforglipron Phase 3 program for chronic 

weight management (CWM) and T2D. The DMC will have the responsibility to review 

unblinded interim safety analysis results from Study GZGS. The DMC may be asked to review 

unblinded safety data from Study GZGP if a need arises following the blinded trial-level safety 

reviews (TLSRs) conducted by the sponsor. If needed, permanent data transfers will occur for 

the purposes of supporting the DMC. Only the statisticians from the statistical analysis center 

(SAC) will have access to the unblinded data that are presented to the DMC. The SAC and 

members of the DMC will abide by the principles and responsibilities described in the Study 

GZGS DMC charter, which includes keeping all unblinded information confidential until the 

planned unblinding of the trial.  

4.9. Changes to Protocol-Planned Analyses  

There are no changes to the analyses described in the protocol. 
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5. Sample Size Determination  

A sample size of 3,042 participants (702 participants per orforglipron treatment group and 

936 participants in the placebo group) provides more than 90% power to demonstrate superiority 

of 6 mg, 12 mg, and/or 36 mg orforglipron to placebo with regards to mean percent change in 

body weight from baseline to Week 72. The sample size determination assumes that evaluation 

of superiority 6 mg, 12 mg, and 36 mg orforglipron to placebo will be conducted in parallel, each 

at a 2-sided significance level of 0.016 using a 2-sample t-test for the treatment regimen 

estimand. Additionally, a difference of at least 5% mean body weight reduction from baseline at 

72 weeks for 6 mg, 12 mg, and 36 mg orforglipron compared with placebo, a common standard 

deviation (SD) of 10%, and a dropout rate of 30% for placebo and 20% for the orforglipron 

treatment groups are assumed for the statistical power calculation. 
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6. Supporting Documentation  

6.1. Appendix 1: Demographic and Baseline Characteristics  

Demographics and baseline characteristics will be summarized by treatment group for randomly 

assigned participants. The listing of basic demographic characteristics (that is, age, sex, ethnicity, 

race, country, baseline body weight, and so forth.) for randomly assigned participants will be 

provided. Additionally, demographics and baseline characteristics will be provided for 

participants with prediabetes at randomization for the final lock. 

The continuous variables will be summarized using descriptive statistics and the categorical 

variables will be summarized using frequency counts and percentages. No inferential analysis for 

the comparability of baseline demographics and characteristics across treatment groups will be 

performed.  

Table GZGP.6.1 describes the specific variables and how they will be summarized. The last 

column specifies variables used for the subgroup analysis described in Section 4.7.1. 

Table GZGP.6.1. Demographics and Baseline Characteristics with Variables for 
Subgroup Analysis  

Variable 

Quantitative 

Summary Categorical Summary 

Subgroup 

Analysisa 

Demographics 

Ageb 

Yes <65, ≥65 years  X 

<75, ≥75 years  

<65, ≥65 and <75, ≥75 and <85, ≥85 
years 

 

Sex No Male, Female X 

Ethnicity 
No Hispanic/Latino, Non-Hispanic/Non-

Latino 
X 

Race 

No American Indian/Alaska Native, Asian, 

Black/African American, Native 

Hawaiian or other Pacific Islander, 

White, or Multiple 

X 

Country No By each country X 

Geographic region 

No North America, Europe, Other  

North America, Europe, Asia, Australia, 

or Central/South America 
 

Height (cm) Yes   

Baseline waist circumference (cm) Yes   

Baseline body weight (kg) Yes   

Baseline BMI 

Yes (≥27 to <30, ≥30 to <35, ≥35 to <40, 
≥40 kg/m2 

 

≤ median, < median X 
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Caffeine use No Never, Current, Former  

Alcohol use  No Never, Current, Former  

Tobacco use No Never, Current, Former  

Nicotine Replacement use No Never, Current, Former  

Recreational drug use -

methamphetamine 
No 

Never, Current, Former  

Recreational drug use - cocaine   No Never, Current, Former  

Baseline Disease Characteristics 

Baseline systolic blood pressure 

(mmHg) 

Yes 
  

Baseline diastolic blood pressure 

(mmHg) 

Yes 
  

Baseline pulse rate (beats/min) Yes   

Baseline eGFR CKD-EPI Cystatin-C 

(mL/min/1.73m2) 

Yes <60, ≥60 mL/min/1.73m2  

Baseline eGFR CKD-EPI Creatinine 

(mL/min/1.73m2) 

Yes <60, ≥60 mL/min/1.73m2  

Baseline UACR (g/kg) Yes <30, ≥30 and ≤300, >300 g/kg  

Baseline triglycerides (mg/dL) Yes   

Baseline total cholesterol (mg/dL) Yes   

Baseline VLDL-cholesterol (mg/dL)  Yes   

Baseline non-HDL-cholesterol (mg/dL) Yes   

Baseline LDL-cholesterol (mg/dL) Yes   

Baseline HDL-cholesterol (mg/dL) Yes   

Baseline fasting insulin (pmol/L) Yes   

Baseline HbA1c (%) Yes   

Baseline HbA1c (mmol/mol) Yes   

Baseline fasting glucose (mg/dL) Yes   

Baseline fasting glucose (mmol/L) Yes   

Duration of obesity (years) Yes   

Prediabetesc No Yes, No X 

Baseline Medical History 

Impaired glucose intolerance No Yes, No X 

Hypertension  No Yes, No X 

Dyslipidemia  No Yes, No X 

Hyperuricemia and Gout No Yes, No X 

Cardiovascular disease, myocardial 

infarction, and angina 

No Yes, No 
X 

Cerebral infarction and TIA No Yes, No X 

Menstrual disorder and infertility No Yes, No X 

OSAS and obesity-hypoventilation 

syndrome 

No Yes, No 
X 

Motor dysfunction: 

arthritis/osteoarthritis 

No Yes, No 
X 
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Abbreviations: eGFR = estimated glomerular filtration rate; HDL = high-density lipoprotein; 

LDL = low-density lipoprotein; MAFLD = metabolic associated fatty liver disease; NAFLD = nonalcoholic fatty 

liver disease; OSAS = obstructive sleep apnea syndrome; TIA = transient ischemic attack; 

UACR = urine albumin-to-creatinine ratio; VLDL = very low-density lipoprotein.   
a Subgroup analyses are defined in Section 4.7.1 with more details. 
b Age in years will be calculated as length of the time interval from the imputed date of birth (July 1st in the year of 

birth collected in the eCRF) to the informed consent date. 
c Prediabetes status at baseline is determined from the laboratory data in CLRM. 

6.2. Appendix 2: Historical Illnesses and Preexisting Conditions  

Historical illness is defined as a condition/event with an end date prior to the date of informed 

consent.  

A preexisting condition is defined as a condition/event with a start date prior to the first dose of 

the study intervention and stop date that is at or after the informed consent date or has no stop 

date (that is, ongoing). Randomization date will be used if a participant has not been dosed. 

The planned summaries for historical illness and preexisting conditions are provided in 

Table GZGP.6.2. No inferential analysis will be performed. Additionally, analyses for historical 

illnesses and preexisting conditions will be provided for participants with prediabetes at 

randomization for the final lock. 

Table GZGP.6.2. Summary Tables Related to Historical Illness and Preexisting 
Conditions  

Analysis Population/Period 

Historical illness by PT within SOC Randomized 

Preexisting conditions by PT within SOC Randomized 

Abbreviations: PT = preferred term; SOC = system organ class. 

6.3. Appendix 3: 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 the first dose date of the study 

intervention will be classified as prior therapy.  

Baseline is defined as the corresponding medication taken on the day of the first dose of study 

intervention.  

If there are no doses of study intervention, randomization date will be used instead of the first 

dose date. 

The planned summaries for concomitant medications are provided in Table GZGP.6.3. 

Additionally, analyses for concomitant medications will be provided for participants with 

prediabetes at randomization for the final lock. 

NAFLD / MAFLD No Yes, No X 

Obesity-related renal disease  No Yes, No X 

Comorbidity number category  No None, 1, 2, 3, 4, ≥5  
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Table GZGP.6.3. Summary Tables Related to Concomitant Medications  

Analysis Method Population/Period 

CMs by PN Fisher’s exact Randomized/TP + FP  

Antihypertensive CMs at baseline by PN within ATC code  Randomized 

Lipid lowering CMs at baseline by PN within ATC code  Randomized 

Status change of antihypertensive, lipid lowering, and 

antihyperglycemic CMs 

 Randomized/TP 

Antihyperglycemic CM initiated after baseline by PN Fisher’s exact Randomized/TP  

Antiemetic CM initiated after baseline by PN Fisher’s exact Randomized/TP  

Antidiarrheal CM initiated after baseline by PN Fisher’s exact Randomized/TP  

Prohibited concomitant medication and surgical procedure on 

weight management treatment by PN 

 Randomized 

Participants/TP 

Prohibited concomitant medication on glycemic therapy by PN  Randomized 

Participants/TP 

Abbreviations: ATC = Anatomical Therapeutic Chemical; CM = concomitant medication; PN = preferred name;  

FP = follow-up period; TP = treatment period. 

 

Table GZGP.6.4 provides the protocol-specified concomitant medications of interest. 

Table GZGP.6.4. Protocol-Specified Concomitant Medication  

Category Preferred Name / ATC Code 

Antihypertensive Medication All medications with ATC code containing ‘C01’, ‘C03’, ‘C07’, ‘C08’, or 
‘C09’ 

Lipid Lowering Medication All medications with ATC code containing ‘C10’ 
Antihyperglycemic Medication All medications with ATC code containing ‘A10', except for ‘A10XA' 

Abbreviations: ATC = Anatomical Therapeutic Chemical. 

 

Table GZGP.6.5 provides the protocol-specified prohibited concomitant medication and surgical 

procedure rules. 
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Table GZGP.6.5. Prohibited Concomitant Medication Rules  

Timing Preferred Name / 

ATC Code 

ATC Classification Rule 

Prohibited Concomitant Medication on Weight Management Treatmenta 

Post 

baseline 

All medications with 

ATC code of A08AA 

Centrally acting antiobesity 

products 

Any initiation is prohibited during treatment 

period 

All medications with 

ATC code of A08AB 

Peripherally acting 

antiobesity products 

Any initiation is prohibited during treatment 

period 

All medications with 

ATC code of A08AX 

Other antiobesity drugs Any initiation is prohibited during treatment 

period 

LIRAGLUTIDE  Any initiation is prohibited during treatment 

period 

SEMAGLUTIDE  Any initiation is prohibited during treatment 

period 

TIRZEPATIDE  Any initiation is prohibited during treatment 

period 

ORLISTAT  Any initiation is prohibited during treatment 

period 

SIBUTRAMINE  Any initiation is prohibited during treatment 

period 

PHENYLPROPANOL

AMINE 

 Any initiation is prohibited during treatment 

period 

MAZINDOL  Any initiation is prohibited during treatment 

period 

PHENTERMINE  Any initiation is prohibited during treatment 

period 

LORCASERIN  Any initiation is prohibited during treatment 

period 

TOPIRAMATE  Any initiation is prohibited during treatment 

period if taken with PHENTERMINE 

BUPROPION  Any initiation is prohibited during treatment 

period if taken with NALTREXONE 

Prohibited Surgical Procedure on Weight Management Treatmenta 

Post-

baseline 

ABDOMINOPLASTY  Any initiation is prohibited during treatment 

period 

GASTRIC BANDING  Any initiation is prohibited during treatment 

period 

GASTRIC BYPASS  Any initiation is prohibited during treatment 

period 

LIPOSUCTION  Any initiation is prohibited during treatment 

period 

SLEEVE 

GASTRECTOMY 

 Any initiation is prohibited during treatment 

period 

CRYOLIPOLYSIS  Any initiation is prohibited during treatment 

period 
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Timing Preferred Name / 

ATC Code 

ATC Classification Rule 

MUCOSAL 

ABLATION 

 Any initiation is prohibited during treatment 

period 

GASTRIC ARTERY 

EMBOLIZATION 

 Any initiation is prohibited during treatment 

period 

INTRAGASTRIC 

BALLOON 

 Any initiation is prohibited during treatment 

period 

DUODENAL-

JEJUNAL 

ENDOLUMINAL 

LINER 

 Any initiation is prohibited during treatment 

period 

Prohibited Concomitant Medication on Glycemic Therapya   

Post-

baseline 

All medications with 

ATC code of A10BH 

Dipeptidyl peptidase 4 

(DPP-4) inhibitors 

Any initiation is prohibited during treatment 

period 

All medications with 

ATC code of A10BJ 

Glucagon-like peptide-1 

(GLP-1) analogues 

Any initiation is prohibited during treatment 

period 

DULAGLUTIDE  Any initiation is prohibited during treatment 

period 

LIRAGLUTIDE  Any initiation is prohibited during treatment 

period 

SEMAGLUTIDE  Any initiation is prohibited during treatment 

period 

EXENATIDE  Any initiation is prohibited during treatment 

period 

TIRZEPATIDE  Any initiation is prohibited during treatment 

period 

PRAMLINTIDE  Any initiation is prohibited during treatment 

period 

SITAGLIPTIN  Any initiation is prohibited during treatment 

period 

SAXAGLIPTIN  Any initiation is prohibited during treatment 

period 

LINAGLIPTIN  Any initiation is prohibited during treatment 

period 

ALOGLIPTIN  Any initiation is prohibited during treatment 

period 

Abbreviations: ATC = Anatomical Therapeutic Chemical; T2D = Type 2 diabetes; ICE = intercurrent event. 
a Use of these medications will be reviewed by the study team (blinded to study treatment) on a case-by-case basis 

to assess the clinical significance of the change in medication. After review, if deemed to be non-clinically 

significant, the case won't be considered as an ICE. 

6.4. Appendix 4: Treatment Compliance  

Treatment compliance is defined as taking at least 75% and no more than 125% of required study 

intervention 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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Frequency counts and percentages of participants compliant to study intervention will be 

summarized by treatment group using the safety participants during treatment period. No 

inferential analysis will be performed. 

Additionally, analyses for treatment compliance will be provided for participants with 

prediabetes at randomization for the final lock. 

Participants with dose interruptions/modifications will be summarized with reasons. 

Interruptions will be summarized if the duration of the interruption is 7 days or longer for all 

reasons other than an AE. 

6.5. Appendix 5: Important Protocol Deviations  

Important protocol deviations are identified in the Trial Issues Management Plan. A listing and 

summary of important protocol deviations by treatment group will be provided for all randomly 

assigned participants. No inferential analysis will be performed. Additionally, analyses for 

important protocol deviations will be provided for participants with prediabetes at randomization 

for the final lock. 

6.6. Appendix 6: Clinical Trial Registry Analyses  

Additional analyses will be performed for the purpose of fulfilling the Clinical Trial Registry 

(CTR) requirements.   

Analyses provided for the CTR requirements include the following 

Summary of AEs, provided as a dataset which will be converted to an XML file. Both serious 

AEs (SAEs) and “Other” Non-Serious Adverse Events are summarized by treatment group and 

MedDRA PT. 

 An AE is considered “Serious” whether or not it is a TEAE. 

 An AE is considered in the “Other” category if it is both a TEAE and is not serious. For 

each SAE and “Other” AE, for each term and treatment group, the following are provided 

o the number of participants at risk of an event 

o the number of participants who experienced each event term, and 

o the number of events experienced. 

 For each SAE, these additional terms are provided for EudraCT: 

o the total number of occurrences causally related to treatment 

o the total number of deaths, and 

o the total number of deaths causally related to treatment.   

 Consistent with www.ClinicalTrials.gov requirements, “Other” AEs that occur in fewer 

than 5% of participants in every treatment group may be excluded if a 5% threshold is 

chosen. Allowable thresholds include 0% (all events), 1%, 2%, 3%, 4% and 5%. 

 AE reporting is consistent with other document disclosures for example, the CSR, 

manuscripts, and so forth. 

Demographic table including the following age ranges required by EudraCT: ≥18 to <65 years, 

≥65 to <85 years, and ≥85 years. 
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6.7. Appendix 7: Body Composition Assessments via Dual-Energy X-

ray Absorptiometry (DXA)  

This section is applicable to the participants who are enrolled in the Dual Energy X-ray 

Absorptiometry (DXA) appendix. 

The primary objective of DXA addendum is to demonstrate that orforglipron (6 mg, 12 mg, and 

36 mg pooled doses) once daily (QD) is superior to placebo in percent change in total body fat 

mass loss from baseline to 72 weeks. 

Percent change of total body fat mass will be calculated as 

[(Total body fat mass at 72 weeks - Total body fat mass at baseline) / Total body fat mass at 

baseline] ×100 

The secondary objectives include: 

 To demonstrate that orforglipron (6 mg, 12 mg, and 36 mg pooled doses) QD is superior 

to placebo with regards to change in total body fat mass (kg) from baseline to 72 weeks, 

and 

 To assess, for orforglipron (6 mg, 12 mg, and 36 mg pooled doses) QD, the following 

parameters, from baseline to 72 weeks: 

o percent change in total body lean mass, and 

o change in total body lean mass (kg). 

Percent change of total body lean mass will be calculated as 

[(Total body lean mass at 72 weeks - Total body lean mass at baseline) / Total body lean mass at 

baseline] × 100 

DXA will be performed at the baseline and at the end of 72-week treatment (Visit 21), or at the 

early discontinuation visit (ED). 

In addition to the endpoints listed above, the following parameters may also be analyzed: 

 total body mass (kg) 

 total body fat mass (kg) 

 total body lean mass (kg) 

 percent body fat mass = total body fat mass / total body mass × 100 

 percent body lean mass = total body lean mass / total body mass × 100 

 fat lean mass ratio = total body fat mass / total body lean mass 

 fat lean mass loss ratio = total body fat mass change / total body lean mass change, and 

 fat lean mass percent loss ratio = percent change of total body fat mass / percent change 

of total body lean mass. 

Unless otherwise specified, all analyses for the variables measured or derived from DXA will be 

conducted on all randomized participants who are enrolled in the DXA addendum (as indicated 

in the interactive web response system [IWRS]). Baseline is defined as the last non-missing data 

collected at randomization (prior to first dosing of study drug).  
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Descriptive summary statistics (for example, sample size, mean, SD, minimum, maximum, and 

median) of all the parameters listed above (but not limited to) will be provided by treatment 

group (placebo, orforglipron 6 mg, orforglipron 12 mg, orforglipron 36 mg, and all orforglipron 

pooled doses) at baseline and postbaseline visits (for both the actual value and change from 

baseline value). 

In addition, a summary of demographics and baseline characteristics for participants in the DXA 

addendum will be provided. 

Unless otherwise noted, all tests of treatment effects will be conducted at a 2-sided alpha level of 

0.05, and the confidence interval will be calculated at 95%, 2-sided. There will be no multiplicity 

adjustment. 

The analysis of covariance (ANCOVA) model described in Section 4.1.2.1.1 will be used to 

analyze the continuous outcomes with treatment regimen estimand data points set. Missing data 

will be imputed as described in Section 4.1.2.1.2. 

A sample size of approximately 156 randomly assigned participants (approximately 39 

participants per arm) was planned for this appendix to assess the difference between orforglipron 

6 mg, 12 mg, and 36 mg pooled and placebo in the percent change of total fat mass from baseline 

at 72 weeks. Assuming the SD of the percent change from baseline in total fat mass is 12.4% and 

a dropout of 30%, a total of 108 participants completing 72 weeks (27 participants in each 

orforglipron dose group and the placebo group) will provide at least 90% power to detect a 

statistically significant difference of 9% using a 2-sided t-test and an alpha level of 0.05. 

6.8. Appendix 8: Sample Size Determinations for Patient-Reported 

Outcomes of Cravings and Psychological Impact of Food  

A sample size of 94 participants (22 participants per orforglipron treatment group and 

28 participants in the placebo group) will provide more than 70% power to demonstrate 

superiority of 6 mg, 12mg, 36 mg, and/or pooled doses of orforglipron to placebo with regards to 

mean change from baseline in overall appetite visual analog scale (VAS) score to Week 72. The 

sample size determination assumes that evaluation of superiority 6 mg, 12 mg, and 36 mg 

orforglipron to placebo will be conducted each at a 2-sided significance level of 0.05 using a 

2-sample t-test. Additionally, a difference of at least 15 mm in mean change from baseline in 

overall appetite VAS score at Week 72 for 6 mg, 12 mg, 36 mg, and pooled doses of orforglipron 

compared with placebo, and a common SD of 20 mm (Sadoul 2014). 

Additionally, the sample size provides greater than 90% power to demonstrate superiority of 

6 mg, 12mg, 36 mg, and/or pooled doses of orforglipron to placebo with regards to mean change 

from baseline in Power of Food Scale (PFS) score to Week 72. The sample size determination 

assumes that evaluation of superiority 6 mg, 12 mg, and 36 mg orforglipron to placebo will be 

conducted each at a 2-sided significance level of 0.05 using a 2-sample t-test. Additionally, a 

difference of at least 0.7 in mean change from baseline in PFS overall score at Week 72 for 

6 mg, 12 mg, 36 mg, and pooled doses of orforglipron compared with placebo, and a common 

SD of 0.66 (Ullrich 2013). 
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6.9. Appendix 9: Statistical Analysis for China  

Multiplicity adjustments 

Co-primary endpoints of mean percent change in body weight from baseline and percentage of 

participants who achieve ≥5% body weight reduction will be adopted as the co-primary 

endpoints in the China submission. The details of the family-wise type 1 error rate control 

strategy and methods for the hypotheses of co-primary endpoints and key secondary endpoints 

will be illustrated in a future version of SAP GZGP before primary database lock and unblinding. 

General Considerations 

Analyses will be performed for the following subpopulations  

 participants enrolled in mainland China 

 participants enrolled in East Asian Countries/regions (mainland China, Japan, Taiwan, 

and Korea). 

The analysis methods for the above-mentioned subgroups will be similar to those described for 

the main part of SAP GZGP. If there is not sufficient number of participants in the 

subpopulation, summary statistics will be provided. 

The analyses to be included will be documented in a separate list of analyses which should 

include disposition, demographics, and selected efficacy and safety endpoints. 

6.10. Appendix 10: Statistical Analysis for Japan  

The statistical analysis method for subpopulation analysis used for publication is described 

below. 

The primary endpoint, mean percent change in body weight from baseline, percentage of 

participants who achieve ≥ 5% body weight reduction, key secondary endpoints and safety will 

be analyzed by the JASSO subpopulation analysis. The JASSO subpopulation analysis will be 

performed according to the criteria of both BMI and obesity related health problems according to 

the treatment flow of obesity disease in the obesity disease treatment guideline (JASSO 2022). 

The JASSO guideline states patients with either a BMI ≥ 27 and at least 2 obesity-related health 

problems or a BMI ≥ 35 and at least one obesity-related health problem will be treated with 

weight loss medications. There are 11 obesity-related health problems, including T2D, as shown 

in Table GZGP.6.6. All participants and participants with obesity disease according to the 

JASSO guideline will be compared. 
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Eleven obesity-related health problems 

The JASSO guideline (JASSO 2022) defines 11 health problems for the diagnosis of “obesity 

disease” in participants who need weight reduction for medical reasons.  

Table GZGP.6.6. The 11 Obesity-Related Health Problems  

Obesity-related health problems Medical History Term 

1) Glucose intolerance disorder (T2D, IGT) Glucose tolerance impaired (IGT, etc.) 

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 = non-alcoholic fatty liver disease; 

OSAS = obstructive sleep apnea; T2D = Type 2 diabetes; TIA = transient ischemic attack. 
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Supplementary Appendix

Supplement to: Wharton S, Aronne LJ, Stefanski A, et al. Orforglipron, an oral small-molecule GLP-1 receptor 

agonist for obesity treatment. N Engl J Med. DOI: 10.1056/NEJMoa2511774

This appendix has been provided by the authors to give readers additional information about the work.



LIST OF INVESTIGATORS 3

SUPPLEMENTAL METHODS 7
STUDY PROTOCOL INCLUSION AND EXCLUSION CRITERIA 7

STUDY PROTOCOL CRITERIA FOR DIAGNOSIS OF PREDIABETES 12
STATISTICAL ANALYSIS METHODS 13
Figure S1. Study design 18

Figure S2. Participant disposition 19

Figure S3. Change in body weight (kg) over time 20

Figure S4. Change in waist circumference and body mass index 21

22

Figure S6. Change in systolic and diastolic blood pressure over time 23

Figure S7. Percentages of participants achieving Waist-to-Height Ratio <0.53 at week 72 24

25

Figure S9. Incidence of nausea, vomiting, and diarrhea 26

Figure S10. Cumulative distribution plot of percent change in body weight at week 72 27

Figure S11. Waterfall plots of percent change in body weight at week 72 28

Figure S12. Two-way tipping point analysis 29

SUPPLEMENTARY TABLES 30
Table S1. Additional baseline demographics and clinical characteristic 30

Table S2. Demographics of the United States study population 31

Table S3. Percent change in body weight by subgroup 32

Table S4. Additional efficacy findings 34

Table S5. Additional efficacy findings 35

Table S6. Primary and secondary endpoints by treatment group (efficacy estimand) 36

Table S7. Adverse events that emerged during treatment and occurred in ≥5% of participants in any 

treatment group. 37

Table S8. Reported deaths during the study 39

Table S9. Adjudication-confirmed cases of pancreatitis 40

Table S10. Summary of participants with maximum post-baseline ALT or AST ≥3X, ≥5X, and ≥10X 

upper limit of normal 41

Table S11. Additional safety measures 42

Table S12. Representativeness of study 44

REFERENCES 45



LIST OF INVESTIGATORS

The Second People’s Hospital of Hefei

The First People’s Hospital of Yunnan Province
Jiangxi Provincial People’s 



Hospital Universitari Vall d’Hebron



–





SUPPLEMENTAL METHODS

STUDY PROTOCOL INCLUSION AND EXCLUSION CRITERIA 
Inclusion Criteria 

Participant must be ≥18 years of age inclusive, 

• ≥30.0 kg/m
• ≥27.0 kg/m

Exclusion Criteria 



: 
• HbA1c ≥6.5% (≥48 mmol/mol)
• FSG ≥126 mg/dL (≥7.0 mmol/L), 
• hour OGTT ≥200 mg/dL (≥11.1 mmol/L) 

•
•
•

•
•
•
•
•



following, as determined by the central laboratory at Visit 1: 
• ALT or AST level ≥3.0x 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
•

•

• ≥20 ng/L, if eGFR ≥60 mL/min/1.73 m
• ≥35 ng/L, if eGFR <60 mL/min/1.73 m  

•

In the investigator’s opinion, have any significant mental health disorder that may put the 

In the investigator’s opinion, individuals whose disease state is considered stable for the 



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

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

criteria, which in the investigator’s opinion, might jeopardize the participant’s safety (for 

 





STUDY PROTOCOL CRITERIA FOR DIAGNOSIS OF PREDIABETES 

≥126 mg/dL
(≥7.0 mmol/L)

≥200 mg/dL
(≥11.1 mmol/L)

≥6.5%
(≥48 mmol/mol)



STATISTICAL ANALYSIS METHODS

treatment 

Parameter Orforglipron 6 mg
N=723

Orforglipron 12 mg
N=725

Orforglipron 36 mg
N=730

Placebo
N=949

Baseline Week 72 Baseline Week 72 Baseline Week 72 Baseline Week 72
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
Weight 723 0 609 114 

(15.8)
725 0 625 100 

(13.8)
730 0 622 108 

(14.8)
949 0 722 227 

(23.9)
WC 723 0 609 114 

(15.8)
725 0 625 100 

(13.8)
730 0 622 108 

(14.8)
949 0 722 227 

(23.9)
SBP 723 0 609 114 

(15.8)
725 0 625 100 

(13.8)
730 0 622 108 

(14.8)
949 0 722 227 

(23.9)
Non-HDL 
cholesterol

716 7(1.0) 603 120 
(16.6)

714 11 (1.5) 616 109 
(15.0)

716 14 (1.9) 615 115 
(15.8)

936 13 (1.4) 712 237 
(25.0)

Triglycerides 714 9 (1.2) 604 119 
(16.5)

713 12 (1.7) 614 111 
(15.3)

715 15 (2.1) 615 115 
(15.8)

936 13 (1.4) 712 237 
(25.0)

treatment 

treatment 

, and Rubin’s 



(MBE) 

participants achieving target in imputed datasets using Rubin’s rule. 

treatment 

Parameter Orforglipron 6 mg
N=723

Orforglipron 12 mg
N=725

Orforglipron 36 mg
N=730

Placebo
N=949

Baseline Week 72 Baseline Week 72 Baseline Week 72 Baseline Week 72
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
n Missing

n (%)
Weight 723 0 559 164 

(22.7)
725 0 559 166 

(22.9)
730 0 549 181 

(24.8)
949 0 654 295 

(31.1)
WC 723 0 559 164 

(22.7)
725 0 559 166 

(22.9)
730 0 549 181 

(24.8)
949 0 654 295 

(31.1)
SBP 723 0 559 164 

(22.7)
725 0 559 166 

(22.9)
730 0 549 181 

(24.8)
949 0 654 295 

(31.1)
Non-HDL 
cholesterol

716 7 (1.0) 550 173 
(23.9)

714 11 (1.5) 539 186 
(25.7)

716 14 (1.9) 533 197 
(27.0)

936 13 (1.4) 637 312 
(32.9)

Triglycerides 714 9 (1.2) 549 174 
(24.1)1

713 12 (1.7) 536 189 
(26.1)

715 15 (2.1) 532 198 
(27.1)

936 13 (1.4) 637 312 
(32.9)

 
treatment 



 model-based

  at 
72 weeks the graphical testing approach figure

•

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

•

•



nonHDL = Non-HDL cholesterol; OFG = orforglipron; SBP = systolic blood pressure; TG = 
triglycerides; WC = waist circumference; WGT = weight.



SUPPLEMENTAL FIGURES

Figure S1. Study design



Figure S2. Participant disposition

† The most frequently reported reasons were scheduling conflicts and personal issues unrelated to the trial.



Figure S3. Change in body weight (kg) over time

Figure S3. (A) * MBE (95% CI) for change from baseline in body weight and ETD (95% CI) between 
orforglipron groups and placebo based on MMRM analysis (efficacy estimand). The curves shown from 
week 0 to week 72 are based on observed on treatment mean (standard error) using efficacy estimand 
data points set, 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. (B) 
MBE with 95% CI for change from baseline to week 72 in body weight and ETD (95% CI) between 
orforglipron groups and placebo based on ANCOVA analysis (treatment regimen estimand). The 
confidence intervals have not been adjusted for multiplicity and should not be used for hypothesis 
testing. ANCOVA=analysis of covariance; ETD=estimated treatment difference; MBE=model based 
estimate; MMRM=mixed model repeated measures. 



Figure S4. Change in waist circumference and body mass index

S4. For endpoints not controlled for multiplicity, p-values are not reported, regardless of 
statistical significance. (A) * MBE (95% CI) for change from baseline in waist circumference and ETD 
(95% CI) between orforglipron groups and placebo based on MMRM analysis (efficacy estimand). The 
curves shown from week 0 to week 72 are based on observed on treatment mean (standard error) using 
efficacy estimand data points set, 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. (B) MBE (95% CI) for change from baseline to week 72 in waist circumference and ETD 
(95% CI) between orforglipron groups and placebo based on ANCOVA analysis (treatment regimen 
estimand). (C) * MBE (95% CI) for change from baseline in BMI and ETD (95% CI) between 
orforglipron groups and placebo based on MMRM analysis (efficacy estimand). The curves shown from 
week 0 to week 72 are based on observed on treatment mean (standard error) using efficacy estimand 
data points set, 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. (D) 
MBE (95% CI) for change from baseline to week 72 in BMI and ETD (95% CI) between orforglipron 
groups and placebo based on ANCOVA analysis (treatment regimen estimand). . ANCOVA=analysis of 
covariance; BMI=Body Mass Index; ETD = estimated treatment difference; MBE=model based 
estimate; MMRM=mixed model repeated measures. 



(Panel A), participants with BMI <35 kg/m2 
at baseline (Panel B), and participants with BMI ≥35 kg/m2 at baseline (Panel C). Percentages of 
participants who achieved BMI thresholds <30 kg/m2, <27 kg/m2 and <25 kg/m2 at week 72 (Treatment 
Regimen Estimand) for: all participants (Panel D), participants with BMI <35 kg/m2 at baseline (Panel 
E), and participants with BMI ≥35 kg/m2 at baseline (Panel F). EE=efficacy estimand; TRE=treatment 
regimen estimand.



Figure S6. Change in systolic and diastolic blood pressure over time



Figure S7. Percentages of participants achieving Waist-to-Height Ratio <0.53 at week 72

Figure S7. Percentages of participants who achieved Waist-to-Height Ratio <0.53 at week 72 (Efficacy 
Estimand) for: all participants (Panel A), participants with BMI <35 kg/m2 at baseline (Panel B), and 
participants with BMI ≥35 kg/m2 at baseline (Panel C). Percentages of participants who achieved Waist-
to-Height Ratio <0.53 at week 72 (Treatment Regimen Estimand) for: all participants (Panel D), 
participants with BMI <35 kg/m2 at baseline (Panel E), and participants with BMI ≥35 kg/m2 at baseline 
(Panel F). The proportions are calculated by combining percentages of participants achieving targets 
across imputed data sets using Rubin’s rule. EE=efficacy estimand; TRE=treatment regimen estimand.



The confidence intervals have not 
been adjusted for multiplicity and should not be used for hypothesis testing. 

.



Figure S9. Incidence of nausea, vomiting, and diarrhea

Figure S9. Incidence of nausea, vomiting, and diarrhea over time. The percentage of participants receiving orforglipron or placebo who reported nausea (Panel 
A), vomiting (Panel B), or diarrhea (Panel C) are presented. OFG, Orforglipron. Percentages are based on number of participants at risk at specific observation 
time. Events were classed as mild (shown in green), moderate (shown in orange), or severe (shown in red).

Incidence of Nausea Incidence of Vomiting Incidence of Diarrhea



Figure S10. Cumulative distribution plot of percent change in body weight at week 72



Figure S11. Waterfall plots of percent change in body weight at week 72



Figure S12. Two-way tipping point analysis 

Two-way tipping point analysis for orforglipron versus placebo in body weight percent change from baseline

Figure S12. A 2-way tipping point analysis is used to assess the robustness of the superiority claim to the assumptions of using the observed data to impute the 
missing body weight in all treatment groups. The analysis demonstrated that no plausible level of imputed data could alter the direction or statistical significance 
of the findings. The x and y axes represent the values added to the imputed data for percent change in body weight at week 72 for orforglipron and placebo 
groups. The figure illustrates that, to lose statistical significance (p < 0.05), the imputed percent change in body weight from baseline at week 72 would need to 
be increased by more than 25% in the orforglipron 6 mg, 12 mg, and 36 mg groups—assuming no penalty is applied to the placebo group. Conversely, if no 
penalty is applied to the orforglipron treatment groups, the imputed percent change in body weight from baseline at week 72 in the placebo arm would need to 
be reduced by at least 19% for the comparison with any orforglipron group to lose statistical significance (p < 0.05).  Note 1: Statistical inference for endpoint 
uses Rubin's Rule to combine analyses of imputed datasets. Note 2: Positive δ indicates additive penalty and negative δ indicates additive benefit. OFG = 
orforglipron. 



SUPPLEMENTARY TABLES

Table S1. Additional baseline demographics and clinical characteristic

†

‡

≥5

†Comorbidities
‡



Table S2. Demographics of the United States study population

†

†

†Race and ethnic group were reported by the participants.
In the U.S., where obesity disproportionately affects Black and Hispanic or Latino people, the study population 
was representative of U.S. demographics, with 19.6% Black and 24.3% Hispanic or Latino participants.



Table S3. Percent change in body weight by subgroup

≥65 

≥30 to < 35 kg/m

≥35 to < 40 kg/m

≥40 kg/m



Data are MBE (95% confidence interval) from analysis of covariance (ANCOVA) model according to the 
treatment-regimen estimand. N is the number of participants in the subgroups. The race of American 
Indian/Alaska Native and Native Hawaiian or other Pacific Islander are not included in the subgroup analyses 
because participants are ˂5% of the total population. The confidence intervals have not been adjusted for 
multiplicity and should not be used for hypothesis testing.



Table S4. Additional efficacy findings

‡

estimand

‡ Lipid parameters, fasting insulin, and hsCRP were analyzed using log



Table S5. Additional efficacy findings

‡

estimand

‡ Lipid parameters, fasting insulin, and hsCRP were analyzed using log



Table S6. Primary and secondary endpoints by treatment group (efficacy estimand)

Participants with weight reduction ≥5%, % ‡

Participants with weight reduction ≥10%, % ‡

Participants with weight reduction ≥15%, % ‡

Participants with weight reduction ≥20%, % ‡

‡ Data 
percentages of participants who met the target in imputed data sets with the use of Rubin’s rules.



Table S7. Adverse events that emerged during treatment and occurred in ≥5% of participants in any treatment group. 
Orforglipron
6 mg 
N=723

Orforglipron
12 mg
N=724

Orforglipron
36 mg
N=728

Placebo

N=948

Overall

N=3123
Nausea 209 (28.9) 260 (35.9) 245 (33.7) 99 (10.4) 813 (26.0)
Constipation  157 (21.7) 216 (29.8) 185 (25.4) 88 (9.3) 646 (20.7)
Diarrhoea 152 (21.0) 165 (22.8) 168 (23.1) 91 (9.6) 576 (18.4)
Vomiting 94 (13.0) 155 (21.4) 175 (24.0) 33 (3.5) 457 (14.6)
Dyspepsia  95 (13.1) 117 (16.2) 103 (14.1) 47 (5.0) 362 (11.6)
Upper respiratory tract infection 75 (10.4) 75 (10.4) 64 (8.8) 103 (10.9) 317 (10.2)
Headache 62 (8.6) 75 (10.4) 71 (9.8) 71 (7.5) 279 (8.9)
Influenza 68 (9.4) 58 (8.0) 44 (6.0) 73 (7.7) 243 (7.8)
Nasopharyngitis 55 (7.6) 61 (8.4) 47 (6.5) 74 (7.8) 237 (7.6)
Abdominal distension 52 (7.2) 68 (9.4) 62 (8.5) 32 (3.4) 214 (6.9)
COVID-19 44 (6.1) 52 (7.2) 54 (7.4) 50 (5.3) 200 (6.4)
Decreased appetite 42 (5.8) 61 (8.4) 53 (7.3) 30 (3.2) 186 (6.0)
Abdominal pain upper 44 (6.1) 45 (6.2) 57 (7.8) 33 (3.5) 179 (5.7)
Gastroenteritis 45 (6.2) 42 (5.8) 50 (6.9) 36 (3.8) 173 (5.5)
Back pain 34 (4.7) 39 (5.4) 45 (6.2) 54 (5.7) 172 (5.5)
Arthralgia 34 (4.7) 37 (5.1) 35 (4.8) 60 (6.3) 166 (5.3)
Abdominal pain 38 (5.3) 50 (6.9) 44 (6.0) 25 (2.6) 157 (5.0)
Anxiety 37 (5.1) 29 (4.0) 27 (3.7) 64 (6.8) 157 (5.0)
Eructation 44 (6.1) 43 (5.9) 55 (7.6) 10 (1.1) 152 (4.9)
Gastroesophageal reflux disease 40 (5.5) 42 (5.8) 46 (6.3) 21 (2.2) 149 (4.8)
Flatulence 31 (4.3) 40 (5.5) 41 (5.6) 17 (1.8) 129 (4.1)
Alopecia 30 (4.1) 36 (5.0) 39 (5.4) 23 (2.4) 128 (4.1)
Fatigue 26 (3.6) 25 (3.5) 37 (5.1) 15 (1.6) 103 (3.3)
Data are shown as number of participants (%). 





Table S8. Reported deaths during the study

†

†Participant had a medical history of hypertensive heart disease, dyslipidemia, obstructive sleep apnea, hypertension, and impaired glucose tolerance.



Table S9. Adjudication-confirmed cases of pancreatitis

†

≥

†



Table S10. Summary of participants with maximum post-baseline ALT or AST ≥3X, ≥5X, and ≥10X upper limit 
of normal

≥3X ULN
≥5X ULN
≥10X ULN

≥3X ULN
≥5X ULN
≥10X ULN

Data presented as number of participants, n (%). N = number of participants with at least one post-baseline measurement 

for the specified parameters including results obtained from both central and local labs.

•

• A total of 8 participants (1 placebo, 7 orforglipron) experienced ≥10X 

≥10X 

• ≥10X 

• ≥ ≥



Table S11. Additional safety measures

73.5 ± 0.4
74.1 ± 0.3

–
–

18.4 ± 0.4

–

1
19.1 20.4 2

0.4
–

23.2 ± 0.3 23.4 ± 0.3 23.2 ± 0.3 23.5 ± 0.3
26.7 ± 0.3 26.8 ± 0.3 26.7 ± 0.3 23.6 ± 0.2
14.1 ± 1.3 14.4 ± 1.3 14.2 ± 1.1 1.1 ± 0.8

–

28.0 ± 0.4 29.9 ± 0.4 28.7 ± 0.4 28.7 ± 0.3
36.9 ± 0.5 37.9 ± 0.6 37.1 ± 0.5 29.9 ± 0.3
28.1 ± 1.9 31.7 ± 2.0 28.8 ± 1.8 4.0 ± 1.1

1.2 ± 0.04 1.1 ± 0.04 1.2 ± 0.04 1.2 ± 0.04
1.2 ± 0.02 1.2 ± 0.02 1.2 ± 0.02 1.1 ± 0.01
4.0 ± 1.5 5.3 ± 1.6 4.0 ± 1.4 -4.9 ± 1.1

–



7.3 ± 0.3 7.5 ± 0.3 7.6 ± 0.3 7.5 ± 0.2
6.6 ± 0.2 6.6 ± 0.2 6.3 ± 0.2 7.5 ± 0.2

-11.5 ± 2.7 -10.7 ± 2.9 -14.8 ± 2.6 0.8 ± 3.4

Data presented are model based estimate ± standard error. Note: except for pulse, all other measures were analyzed with log-transformation



Table S12. Representativeness of study

(BMI≥30 ≥27

1 trial was conducted in adults ≥18 years of age in nine countries 

Sex was captured by asking “What is the sex of the 
subject?”, with the instructi

participants aged ≥65 years. This is in line with the higher prevalence of obesity in 
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