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1 | INTRODUCTION

Tirzepatide is a once-weekly glucose-dependent insulinotropic poly-
peptide and glucagon-like peptide-1 receptor agonist (GIP/GLP-1 RA)
recently approved by the US Food and Drug Administration (FDA) for
the treatment of type 2 diabetes (T2D). The efficacy and safety of
tirzepatide 5, 10 and 15 mg have been extensively investigated in the
phase 3 SURPASS programme in various populations along the con-
tinuum of T2D management.> All doses of tirzepatide have shown
superior reduction from baseline at the primary endpoint in HbAlc
and body weight versus placebo (in the SURPASS-1 study as mon-
otherapy and in the SURPASS-5 study as add-on to titrated
basal insulin), semaglutide 1 mg (SURPASS-2), insulin degludec
(SURPASS-3) and insulin glargine 100 units/ml (SURPASS-4).1> In the
SURPASS-2 study, all doses of tirzepatide were superior to
semaglutide 1 mg, a selective GLP-1 RA, in both HbAlc and body
weight change from baseline at week 40 in patients with T2D taking
metformin with HbA1c above target.? The overall safety profile of
tirzepatide was similar to that of semaglutide. Semaglutide was first
approved as a once-weekly injection at maintenance doses of 0.5 and
1 mg by the FDA in 2017° and by the European Medicines Agency
(EMA) in 2018.7 At the time of the SURPASS-2 study design and con-
duct, 1 mg was the highest approved dose of semaglutide for the
management of patients with T2D who had shown superiority in low-
ering glucose levels and reducing body weight compared with two
selective GLP-1 RAs, dulaglutide (0.75 and 1.5 mg) and exenatide
(2 mg) once weekly, with a similar safety profile.®?

The progressive nature of T2D and thus, the requirement of treat-
ment advancement to achieve and maintain glycaemic targets, has
prompted the investigation of a higher dose of injectable semaglutide.
The efficacy and safety of semaglutide 2 mg has been evaluated against
the lower dose of 1 mg in the phase 3 SUSTAIN FORTE trial.2® In SUS-
TAIN FORTE, treatment with semaglutide 2 mg versus 1 mg at week
40 showed superior reduction in HbA1c and additional body weight loss
in patients with T2D and elevated glycaemic levels (HbA1c 8%-10%) on
background metformin with or without a sulphonylurea. The safety pro-
file and gastrointestinal tolerability of semaglutide was similar for both
doses. Semaglutide 2 mg was recently approved by the EMA and FDA.

At present, there is a lack of a head-to-head comparison of
tirzepatide versus semaglutide 2 mg. Information on the relative efficacy
of tirzepatide and semaglutide 2 mg may be relevant for clinicians when
these agents are approved and available for use. The aim of this analysis
was to compare the efficacy of tirzepatide 5, 10 and 15mg with
semaglutide 2 mg using an adjusted indirect treatment comparison (alTC)
based on results from the SURPASS-2? and SUSTAIN FORTE™ trials.

2 | METHODS

21 | Primary analysis

The alTC of the efficacy of tirzepatide 5, 10 and 15mg versus
semaglutide 2 mg was conducted using the Bucher method.!!

Published aggregate data from two randomized controlled trials—
SURPASS-22 and SUSTAIN FORTE'®—were used. The method
accounts for cross-trial differences by measuring relative treatment
effects versus a common comparator arm. The alTC of SURPASS-2
(tirzepatide vs. semaglutide 1 mg) and SUSTAIN FORTE (semaglutide
2 mg vs. semaglutide 1 mg), with the common comparator arm
semaglutide 1 mg, is shown in Figure 1. The method is valid if there is
similarity in the outcome of the common comparator (semaglutide
1 mg) in each trial (SURPASS-2 and SUSTAIN FORTE). Thus, it was
necessary to ensure that there were no relevant differences in study
design and patient characteristics between the two trials or, if such
differences existed, consideration on how they may have impacted
the results was taken into account. For this analysis, individual patient
data were also utilized from the SURPASS-2 study because of existing
differences between the two studies (as described below).

Table 1 shows an overview of the study characteristics and key
inclusion criteria of the SURPASS-2 and SUSTAIN FORTE trials.
SURPASS-2 was an open-label, multinational, phase 3 trial and SUS-
TAIN FORTE was a double-blind, multinational, phase 3b trial. There
were two key differences across trials: (a) the inclusion criteria of
HbAlc (7.0%-10.5% in SURPASS-2 vs. 8.0%-10.0% in SUSTAIN
FORTE) and (b) background antihyperglycaemic medication (metfor-
min in SURPASS-2 vs. metformin with or without a sulphonylurea in
SUSTAIN FORTE). In SUSTAIN FORTE, all patients were using met-
formin and 53% of patients were using a sulphonylurea at baseline.
These cross-trial differences were accounted for in the alTC as fol-
lows. The more restrictive HbAlc inclusion criterion of SUSTAIN
FORTE was applied to the population of SURPASS-2. The subgroup
of participants in SURPASS-2 who fulfilled the inclusion criterion of
HbA1c in SUSTAIN FORTE is hereby referred to as the SURPASS-2
refined population. In SUSTAIN FORTE, subgroup analyses by base-
line use of metformin with or without a sulphonylurea were only avail-
able for changes from baseline in HbA1c and body weight at week 40.
Of note, the treatment by subgroup interaction was not statistically
significant in the SUSTAIN FORTE population using metformin with
or without a sulphonylurea. No data were available on the percentage
of patients reaching HbA1c goals (e.g. <7% or <6.5%) for these sub-
groups from SUSTAIN FORTE. Therefore, the alTC used results from
the SURPASS-2 refined population and SUSTAIN FORTE metformin-

only population for change from baseline in HbA1c and body weight

SURPASS-2

Tirzepatide
5,10 and 15 mg

Semaglutide
1mg

/ SUSTAIN FORTE

Indirect comparison™.,

Semaglutide
2mg

FIGURE 1 Adjusted indirect treatment comparison of tirzepatide
5, 10 and 15 mg versus semaglutide 2 mg using semaglutide 1 mg as
common comparator
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at week 40 as the primary analysis. Safety data for the metformin-only
population from SUSTAIN FORTE were also not available and, there-
fore, no formal adjusted indirect comparisons were conducted.

For the primary analysis, alTCs were based on results for the effi-
cacy estimand (referred to as the trial product estimand in SUSTAIN
FORTE), which was defined as the treatment effect among all patients
who underwent randomization and received at least one dose of the
study medication, excluding the data after the start of rescue therapy
(for persistent hyperglycaemia) or study drug discontinuation. Bucher

alTCs were performed using R version 3.4.4.

2.2 | Outcomes

The outcomes assessed in the alTC were the change from baseline in
HbAlc and body weight at week 40. The change from baseline
in HbAlc at week 40 corresponds to the primary endpoint in
SURPASS-2 and SUSTAIN FORTE. The change from baseline in body
weight at week 40 corresponds to a confirmatory secondary endpoint
in both SURPASS-2 and SUSTAIN FORTE studies. Both outcomes
were controlled for type 1 error rate in both trials. Mean estimated
treatment difference (ETD) values with associated 95% confidence

intervals (Cls) were reported.

2.3 | Patient characteristics

The baseline characteristics of the participants enrolled in SURPASS-2
and SUSTAIN FORTE are summarized in Table 2. Baseline data for the
SURPASS-2 refined population are also shown for comparison. Base-
line data for the SUSTAIN FORTE metformin-only population were
not published previously. The alTC was anchored to the common
comparator arm semaglutide 1 mg. Therefore, comparison of baseline

characteristics was aimed to the semaglutide 1-mg arm in the

TABLE 1

Trial name SURPASS-2

Study design

Key inclusion criteria

HbAlc 7.0%-10.5%

Body mass index >25 kg/m?
Background antihyperglycaemic
medication

Time of primary endpoint 40 wk

Randomized treatment
Semaglutide 1 mg
Number of randomized patients (ratio) 1879 (1:1:1:1)

Key regions of enrolment
United States

Time of study conduct 2019-2021

Open-label, parallel-group, randomized,
active-controlled, phase 3, multinational

Metformin (21500 mg/d) for 23 mo

Tirzepatide 5, 10 and 15 mg

Australia, Canada, Israel, Latin America, UK,

SURPASS-2 refined population and the full population of SUSTAIN
FORTE. Despite SUSTAIN FORTE having a larger sample size com-
pared with the SURPASS-2 refined population, approximately 50% of
participants in SUSTAIN FORTE were on metformin with a sul-
phonylurea.!® Therefore, the size of both the SUSTAIN FORTE
metformin-only population and the SURPASS-2 refined population
were comparable for the alTC. Further differences in baseline charac-
teristics between the two trials were addressed in a sensitivity analy-

sis (described in section 2.4).

2.4 | Sensitivity analysis

Four different sensitivity analyses were conducted to assess the find-
ings of the primary analysis (Table 3). The first three sensitivity ana-
lyses were conducted with the Bucher method. Sensitivity analysis
1 accounted for the SURPASS-2 full population (without applying the
HbA1c inclusion criterion of SUSTAIN FORTE). Sensitivity analysis
2 accounted for the full population in both trials. Sensitivity analysis
3 used the results from the treatment-regimen estimand in both trials
(referred to as the treatment policy estimand in SUSTAIN FORTE),
which were only available for the full population in both trials. The
treatment-regimen estimand was defined as the treatment effect
among all patients who underwent randomization (regardless of treat-
ment discontinuation or rescue medication) and, therefore, accounts
for the potential effects of use of rescue therapy or treatment discon-
tinuation in the alTCs. In the final sensitivity analysis (sensitivity analy-
sis 4), a matching-adjusted indirect comparison (MAIC) method was
used on the full population in both trials to adjust for potential treat-
ment effect modifiers and imbalance in the baseline characteristics,
such as baseline HbAlc and body weight, on the full population. Fur-
ther details regarding MAIC are provided in the supporting informa-
tion. The reweighted baseline characteristics following MAIC are

shown in Table S1.

Overview of the study characteristics and key inclusion criteria of the SURPASS-2 and SUSTAIN FORTE trials

SUSTAIN FORTE

Double-blind, parallel-group, randomized,
active-controlled, phase 3b, multinational

8.0%-10.0%
25-40 kg/m?

Metformin (21500 mg/d) with or without a
sulphonylurea for 23 mo

40 wk
Semaglutide 1 and 2 mg

961 (1:1)

Canada, Europe, Japan, United States

2019-2020
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TABLE 2 Baseline characteristics in the SURPASS-2 and SUSTAIN FORTE trials
Trial name SURPASS-2 SUSTAIN FORTE
Treatment Tirzepatide 5 mg Tirzepatide 10 mg Tirzepatide 15 mg Semaglutide 1 mg X X
Semaglutide Semaglutide

Population Full Refined®  Full Refined®  Full Refined®  Full Refined® 1mg 2mg

n 470 238 469 245 470 240 469 240 481 480

Mean age (SD),y 56.3(10.0) 55.7(10.0) 57.2(10.5) 56.3(10.4) 55.9(10.4) 56.1(10.3) 56.9 (10.8) 56.2(10.7) 58.2(9.9) 57.9 (10.0)

Female, n (%) 265 (56) 140 (59) 231 (49) 124 (51) 256 (55) 132 (55) 244 (52) 128 (53) 197 (41) 201 (42)

Mean HbA1lc 8.3(1.1) 8.8 (0.6) 8.3(1.0) 8.8 (0.6) 8.3(1.0) 8.8 (0.6) 8.3(1.0) 8.8 (0.6) 8.8 (0.6) 8.9 (0.6)
(SD), %

Mean FPGP (SD), 173.8 186.1 174.2 189.5 172.4 187.6 171.4 190.6 196.2 (48.6) 192.6 (50.4)
mg/dl (51.9) (49.0) (49.8) (49.2) (54.4) (54.4) (49.8) (48.4)

Mean duration of 9.1 (7.2) 10.0(7.4) 8.4(5.9) 9.1 (5.9) 8.7 (6.9) 9.3(7.4) 8.3 (5.8) 8.7 (5.8) 9.8(6.2) 9.2(6.2)
diabetes (SD), y

Mean body 92.5(21.8) 90.9 (22.1) 94.8(22.7) 94.7(23.1) 93.8(21.8) 92.6(20.7) 93.7(21.1) 93.0(22.8) 98.6(24.4)  100.1(22.6)
weight (SD), kg

Mean BMI (SD), 33.8(6.9) 33.7(7.5) 34.3(6.6) 344(67) 345(7.1) 343(7.2) 342(7.2) 338(6.8) 344(7.2 34.8 (6.8)
kg/m?

Mean waist 108.1 106.4 110.6 1104 109.6 109.6 109.0 109.5 112.2 (16.4) 113.4(16.4)
circumference (14.8) (15.2) (16.1) (16.4) (15.6) (15.5) (14.9) (14.9)
(SD), cm

Mean SBP (SD), 131 (14) 130 (14) 131 (14) 132 (13) 130 (14) 132 (14) 130 (13) 130 (13) 134 (14) 134 (14)
mmHg

Mean DBP (SD), 79 (9) 78 (9) 80 (10) 81 (10) 79 (9) 80 (9) 79 (9) 80 (9) 80 (10) 81(9)
mmHg

Mean eGFR (SD), 96.6 (17.5) 98.4(17.4) 95.5(16.6) 98.7 (15.4) 96.3(16.9) 97.3(16.8) 95.6(17.3) 96.7 (18.0) 93.0(17.5) 93.9 (16.4)

ml/min/1.73m?

Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; SBP, systolic

blood pressure; SD, standard deviation.

“The refined population in SURPASS-2 is the subgroup of participants who adhered to the inclusion criteria of HbA1c in SUSTAIN FORTE (8%-10%).
Baseline data for the SUSTAIN FORTE metformin-only population were not published previously.
PSURPASS-2 reports fasting serum glucose and SUSTAIN FORTE reports FPG (mmol/L).

3 | RESULTS
A total of 1879 participants were randomized in SURPASS-2
(tirzepatide 5 mg, N = 471, tirzepatide 10 mg, N = 469; tirzepatide
15mg, N = 470; semaglutide 1 mg, N = 469) and 961 in SUSTAIN
FORTE (semaglutide 1 mg, N = 481; semaglutide 2 mg, N = 480). The
Bucher method assumes that the comparative efficacy results of
SURPASS-2 would have been the same had SURPASS-2 been per-
formed in the SUSTAIN FORTE population. Thus, this assumption is
considered appropriate when there is reasonable similarity in baseline
characteristics and inclusion/exclusion criteria between both trials.
Age, baseline HbA1lc and fasting plasma glucose were very similar in
the semaglutide 1-mg arm of the SURPASS-2 refined population
(refined on HbA1c inclusion criterion of 8.0%-10.0%) and the SUS-
TAIN FORTE full population (Table 2). Baseline body weight-related
characteristics were slightly higher in the SUSTAIN FORTE full popu-
lation versus the SURPASS-2 refined population or full population.
Direct comparisons between treatments for change from baseline
in HbA1c and in body weight at week 40, as reported in SURPASS-2
and SUSTAIN FORTE, are shown in Table S2. Direct comparisons of
tirzepatide 5, 10 and 15 mg versus semaglutide 1 mg on the refined

population of SURPASS-2 were also included. The results for the alTC
of tirzepatide 5, 10 and 15 mg versus semaglutide 2 mg are shown in

Figure 2.

3.1 | Adjusted indirect comparison for change
from baseline in HbA1c

In the primary analysis of this alTC, tirzepatide 10 and 15 mg reduced
HbA1c from baseline significantly more than semaglutide 2 mg, with
an ETD of —0.36% (95% Cl —0.63, —0.09; P = .008) and —0.4% (95%
Cl —-0.67, —0.13; P = .003) at week 40, respectively (Figure 2A). There
were no significant differences between tirzepatide 5 mg and
semaglutide 2 mg in change from baseline in HbA1c at week 40 with
an ETD of 0.07% (95% Cl —0.2, 0.34; P = .606).

The results from the sensitivity analyses accounting for either the full
population of SURPASS-2 (sensitivity analysis 1), the full population of
both trials (sensitivity analysis 2), the treatment-regimen estimand in the
full population of both trials (sensitivity analysis 3) or the adjusted baseline
HbA1c and body weight in the full population of both trials (sensitivity
analysis 4) were consistent with those of the primary analysis (Figure 2A).
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TABLE 3 Sensitivity analyses
Population
SUSTAIN
Analysis Method SURPASS-2  FORTE Estimand Objective
Primary Bucher Refined® Metformin Efficacy (trial Refine baseline HbA1c (8%-10%) and background antihyperglycaemic
analysis only product) medication (without SU)
Sensitivity Bucher Full Metformin Efficacy (trial Test the impact of inclusion of the full SURPASS-2 population in the
analysis 1 only product) primary analysis
Sensitivity Bucher Full Full Efficacy (trial Test the impact of inclusion of the full SURPASS-2 and SUSTAIN
analysis 2 product) FORTE population in the primary analysis
Sensitivity Bucher Full Full Treatment- Test the impact of inclusion of the full SURPASS-2 and SUSTAIN
analysis 3 regimen FORTE population in the primary analysis while including the data
(treatment after treatment discontinuation or use of rescue therapy
policy)
Sensitivity MAIC Full Full Efficacy (trial Test the hypothesis using a different statistical method by matching
analysis 4 product) the baseline HbA1c and body weight of patients using full population

Abbreviations: MAIC, matching-adjusted indirect comparison; SU, sulphonylurea.

of both SURPASS-2 and SUSTAIN FORTE

®The refined population in SURPASS-2 is the subgroup of participants who adhered to the inclusion criteria of HbA1c in SUSTAIN FORTE (8%-10%).

(A) Change from baseline in HbA1c (%)

Tir ide 5 mg vs. ide 2 mg ® Tirzepatide 10 mg vs. semaglutide 2 mg ® Ti 15 mg vs. ide 2 mg
ETD (95%Cl)  Pvalue ETD (95% Cl) P value . ETD (95% Cl) P value
Primary analysis o— —— 007 (-0.2,0.34) .606 ——— -0.36 (-0.63,-0.09) .008 — -04 (-0.67,-0.13) .003
Sensitivity analysis 1 — — 0  (-023,023) 1.00 —e— -0.28 (-0.51,-0.05) .016 —e—i -0.37  (-0.6,-0.14) .001
Sensitivity analysis 2| — — 0  (-0.18,0.18) 1.000 —e—i -0.28  (-0.46,-0.1) .003 | -0.37 (-0.55,-0.19) <.001
Sensitivity analysis 3| n— — 0.03  (-0.15,0.21) .749 -0.2  (-0.39,-0.01) .035 —e— -0.26  (-0.44,-0.08) .006
Sensitivity analysis 4| — —-—‘ -0.20  (-0.48,0.08) .154 —— -0.41 (-0.67,-0.16) .002 —— -0.51 (-0.78,-0.24) <.001

—
-0.8 -06 -0.4 -02 00 02 04
Estimated treatment difference

———
-08 -0.6 -04 -02 0.0 02 04
Estimated treatment difference

T
-0.8 -06 -04 02 00 02 04
Estimated treatment difference

Favors tirzepatide Favors semaglutide

Favors tirzepatide Favors semaglutide

Favors tirzepatide Favors semaglutide

(B) Change from baseline in body weight (kg)

Tir ide 5 mg vs.

lutide 2 mg
. ETD (95% Cl) P value
Primary analysis —_ -—d -0.65 (-2.85,1.05) .453
Sensitivity analysis 1 —_ -l—d -0.45 (-1.87,0.97) .535

— -+ 067 (-1.85,051) .267

Sensitivity analysis 2|
Sensitivity analysis 3| — —i -1.13  (-2.32,0.06) .063
Sensitivity analysis 4| — "—' -0.49 (-1.59,0.60) .376
-8 -6 -4 -2 0 2 -8 -6 -4

Estimated treatment difference

—_—
Favors tirzepatide Favors semaglutide

; T T
0 2 -8 6 -4 -2 0 2
Estimated treatment difference

Favors tirzepatide Favors semaglutide

® Tirzepatide 10 mg vs. semaglutide 2 mg ® Tir ide 15 mg vs. ide 2 mg

ETD (95%Cl) Pvalue ETD  (95%Cl)  Pvalue
-3.15 (-4.84,-1.46) <.001 —e—i -5.15 (-6.85,-3.45) <.001
—2.95 (-4.38,-1.52) <.001 —e— -5.05 (-6.48,-3.62) <.001
-3.17 (-4.36,-1.98) <.001 —e—i -5.27 (-6.46,-4.08) <.001
283 (-4.01,-1.65) <.001 —e—i -4.73 (-5.91,-3.55) <.001
—2.86 (-4.03,-1.69) <.001 —e—i 52 (-6.49,-3.91) <.001

T ]

Estimated treatment difference

—_—
Favors tirzepatide Favors semaglutide

FIGURE 2 Adjusted indirect treatment comparison of tirzepatide 5, 10 and 15 mg versus semaglutide 2 mg in the change from baseline in A,
HbA1c and B, Body weight at week 40. Primary and sensitivity analyses. Cl, confidence interval; ETD, estimated treatment difference

3.2 | Adjusted indirect comparison for change
from baseline in body weight

In the primary analysis of this alTC, tirzepatide 10 and 15 mg reduced
the body weight from baseline significantly more than semaglutide

2 mg with an ETD of —3.15kg (95% Cl —4.84, —1.46; P <.001) and
—5.15kg (95% Cl —6.85, —3.45; P<.001) at week 40, respectively
(Figure 2B). There were no significant differences between tirzepatide
5 mg and semaglutide 2 mg on change from baseline in body weight
at week 40 with an ETD of —0.65 kg (95% ClI —2.35, 1.05; P = .453).
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TABLE 4 Summary of key safety data reported in SURPASS-2 and SUSTAIN FORTE

Trial name SURPASS-2 (full population) SUSTAIN FORTE (full population)
Tirzepatide Tirzepatide Tirzepatide Semaglutide Semaglutide Semaglutide

Treatment 5mg 10 mg 15mg 1mg 1mg 2 mg

N 470 469 470 469 480 479

Treatment-emergent adverse events 299 (64%) 322 (69%) 324 (69%) 301 (64%) 251 (52%) 272 (57%)

Serious adverse events 33 (7%) 25 (5%) 27 (6%) 13 (3%) 25 (5%) 21 (4%)

Treatment discontinuation because of 28 (6%) 40 (9%) 40 (9%) 19 (4%) 22 (5%) 21 (4%)
adverse events

Treatment discontinuation because of Gl 13 (3%) 20 (4%) 20 (4%) 15 (3%) 13 (3%) 16 (3%)
adverse events

Gl adverse events overall 188 (40%) 216 (46%) 211 (45%) 193 (41%) 148 (31%) 163 (34%)

Treatment-emergent adverse events in 25% in any treatment group, by preferred term
Nausea 82 (17%) 90 (19%) 104 (22%) 84 (18%) 70 (15%) 69 (14%)
Diarrhoea 62 (13%) 77 (16%) 5 (14%) 4 (12%) 42 (9%) 45 (9%)
Vomiting 27 (6%) 40 (9%) 46 (10%) 39 (8%) 32 (7%) 37 (8%)
Dyspepsia 34 (7%) 29 (6%) 43 (9%) 1(7%) 25 (5%) 6 (3%)
Decreased appetite 35 (7%) 34 (7%) 42 (9%) 5(5%) 18 (4%) 29 (6%)
Constipation 32 (7%) 21 (5%) 21 (5%) 27 (6%) — -
Abdominal pain 14 (3%) 21 (5%) 4 (5%) 4 (5%) — -

Note. Data are n (%) in the safety population (modified intention-to-treat population with all the data from the start of treatment to the end of the safety
follow-up in SURPASS-2 and data from the on-treatment observation period including events occurring up to 49 d after the last day on trial drug in

SUSTAIN FORTE).
Abbreviation: Gl, gastrointestinal.

The results from the four sensitivity analyses were consistent

with those of the primary analysis (Figure 2B).

3.3 | Safety

A summary of key safety data from the full population of SURPASS-2
and SUSTAIN FORTE was reviewed (Table 4). The overall safety pro-
file was similar with tirzepatide and semaglutide treatment across all
doses with gastrointestinal adverse events including nausea, diarrhoea
and vomiting being commonly reported. Because the overall rates of
treatment-emergent adverse events and gastrointestinal adverse
events were higher for the common comparator semaglutide 1-mg
arm in SURPASS-2 (64% and 41%) than in SUSTAIN FORTE (52% and
31%), respectively, any quantitative comparisons for individual
adverse events between tirzepatide and semaglutide 2 mg could be

misleading without adjusted comparisons.

4 | DISCUSSION

In the SURPASS-2 study, all doses of tirzepatide were superior to
semaglutide 1 mg in both HbAlc and body weight change from base-
line at week 40 in patients with T2D and elevated glucose levels
(HbAlc 8%-10%) with metformin.> With the investigation and avail-
ability of semaglutide 2 mg, data on comparative efficacy between

tirzepatide and this higher dose of semaglutide may be relevant to
make clinical decisions. Indirect treatment comparisons of glucose-
lowering agents have previously been reported in the literature in the
absence of head-to-head trials.??1°

This is the first comparison of tirzepatide 5, 10 and 15 mg versus
injectable semaglutide 2 mg on the change from baseline in HbAlc
and body weight in patients with T2D and elevated glucose levels
(HbA1c 8%-10%) with metformin. An alTC method was used based
on the results of two phase 3 multinational trials, SURPASS-2 and
SUSTAIN FORTE, with the common comparator arm semaglutide
1 mg. The primary analysis showed that the effects of tirzepatide
10 and 15 mg on the reduction of HbAlc and body weight were sta-
tistically significant and clinically meaningful compared with
semaglutide 2 mg. The lowest dose of tirzepatide (5 mg) offered simi-
lar reductions from baseline in HbAl1c and body weight versus the
highest dose of semaglutide (2 mg). The American Diabetes Associa-
tion recommends an HbA1c target of less than 7% and body weight
loss of at least 5% for the majority of patients with T2D. In SUSTAIN
FORTE, semaglutide 2 mg showed superiority over semaglutide 1 mg
in HbA1c and weight change at 40 weeks; however, 32% and 41% of
patients in the semaglutide 2-mg arm did not achieve an HbA1c target
of less than 7% and weight loss of at least 5%, respectively. The
higher efficacy of tirzepatide, as shown here, comparing it with
the highest approved dose of selective GLP-1 RA semaglutide for the
management of T2D, is probably a result of the additional GIP RA
activity associated with tirzepatide. The incremental HbA1c reduction
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of 0.4% with tirzepatide 10 and 15 mg and greater body weight reduc-
tion of 3.2 kg with tirzepatide 10 mg and 5.2 kg with tirzepatide 15
mg compared with semaglutide 2 mg reported in this analysis may
help more patients reach these clinically relevant goals.

The results of the primary analysis for both change from baseline
in HbA1c and body weight were supported by the results of the sensi-
tivity analyses, which accounted for different sets of populations,
estimands and analytical approaches to minimize bias. The overall
safety profile of tirzepatide and semaglutide appeared to be
consistent, with gastrointestinal adverse events as the commonly
reported events; however, adjusted quantitative comparisons were
not feasible.

One of the strengths of this analysis is the comparison method,
which relies on the similarities of the study design and population
from SURPASS-2 and SUSTAIN FORTE, such as the background oral
antihyperglycaemic medication and time of primary endpoint at week
40. The availability of efficacy data in the SUSTAIN FORTE
metformin-only population allowed for an indirect comparison in the
primary analysis in patients receiving the same background antihyper-
glycaemic medication in both trials. Potential treatment effect modi-
fiers were also accounted for in the primary analysis by restricting the
SURPASS-2 population to patients complying with the HbA1c inclu-
sion criterion of SUSTAIN FORTE (referred to as the SURPASS-2
refined population). The similarity in baseline characteristics (age,
HbA1c and body mass index) between the SURPASS-2 refined popu-
lation and SUSTAIN FORTE full population in the semaglutide 1-mg
arms, as well as in HbAlc change from baseline in the SURPASS-2
refined population versus the SUSTAIN FORTE metformin-only popu-
lation for the semaglutide 1-mg arms (—2.2% vs. —2.1%), support the
appropriateness of the Bucher approach. Overall, it was justified to
assume that relative differences between treatments for HbAlc and
body weight would be similar in the SUSTAIN FORTE metformin-only
population and the SURPASS-2 refined population. Furthermore, the
sample size of the SURPASS-2 refined population and SUSTAIN
FORTE metformin-only population, which were compared in the pri-
mary analysis, were similar. The sensitivity analyses conducted on the
full population supported the results of the primary analysis. In addi-
tion, the baseline HbAlc and body weight characteristics were
adjusted for in the full population of both trials in sensitivity analysis
4, supporting the findings of the primary analysis. Another sensitivity
analysis was conducted to assess the results accounting for the impact
of potential effects of treatment discontinuation or the use of rescue
therapy, which also provided consistent results with the primary
analysis.

The first limitation of this analysis is that only two studies were
available for the alTC. Second, no baseline characteristics were avail-
able in the SUSTAIN FORTE metformin-only population. Therefore,
baseline characteristics were compared between patients on metfor-
min in SURPASS-2 and patients on metformin with or without a sul-
phonylurea in SUSTAIN FORTE. This also had an impact on sensitivity
analysis 4, which adjusted for baseline HbAlc and body weight in
patients on metformin in SURPASS-2 and patients on metformin with
or without a sulphonylurea in SUSTAIN FORTE. Third, in an attempt

to compare patients receiving the same background antihyper-
glycaemic medication in both trials, only endpoints with data available
in the SUSTAIN FORTE metformin-only population (change from
baseline in HbA1c and body weight) were included in the alTC. Other
glycaemic efficacy endpoints (e.g. the percentage of patients reaching
an HbA1c target of <7%) were not included in the analysis as these
were only reported for the full population of SUSTAIN FORTE
(patients on metformin with or without a sulphonylurea) and not the
SUSTAIN FORTE metformin-only population. For the same reason as
above, no quantitative comparison for safety outcomes was per-
formed. In both treatments, the incidence of gastrointestinal adverse
events was higher during the dose-escalation period and decreased
over time.2° Fourth, it was not possible to compare the results of the
treatment-regimen estimand in the SURPASS-2 refined population
and SUSTAIN FORTE metformin-only population because these
results were not published in SUSTAIN FORTE. However, the sensi-
tivity analysis conducted with the results of the treatment-regimen
estimand in the full population of both trials supported the results of
the primary analysis. Finally, adjusted indirect comparisons may not
account for residual confounding because of unobserved differences
between trials and, therefore, these findings cannot replace a direct
head-to-head trial, and conducting a trial to compare tirzepatide and
semaglutide 2 mg would validate these findings.

Overall, this alTC showed significantly greater HbAlc and body
weight reductions with tirzepatide 10 and 15 mg versus semaglutide
2 mg and similar reductions with tirzepatide 5 mg and semaglutide
2 mg. In the absence of a head-to-head comparison, these findings
may help to guide clinician decisions and enable pharmacoeconomic
assessment of the most suitable incretin-based treatment for patients
with T2D. In addition to efficacy and safety data, clinicians should also
consider patient preference for the administration device, as it is an

important driver of the choice of medication.
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