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ABSTRACT
Background: Type 2 diabetes mellitus (T2DM) is a progressive, multi-organ disorder that often requires intensive combination
therapy. This Phase III, randomised, double-blind, placebo-controlled study evaluated the efficacy and safety of two fixed-dose
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combinations (FDCs) of sitagliptin 100 mg with empagliflozin 10 mg (DW1026C1) or empagliflozin 25mg (DW1026C2) as add-on
therapy for patients with inadequately controlled T2DM.

Methods: Two hundred thirty adults with T2DM inadequately controlled by metformin (>1000 mg/day) and sitagliptin (100 mg)
were 1:1:1 randomised to receive DW1026C1 (E10 group, n="77), DW1026C2 (E25 group, n=76), or a placebo (n=77). Treatment
was administered for 24 weeks, followed by a 28-week extension period. The primary endpoint was the change in HbAlc from
baseline to Week 24.

Results: Baseline characteristics were similar among groups. At Week 24, both active treatments demonstrated statistically
significant HbAlc reductions versus the placebo. The least square mean differences [95% CI] versus the placebo were —0.54%
[-0.78, —0.29] for E10 group and —0.61% [—0.85, —0.36] for E25 group (both p <0.0001). Fasting plasma glucose (FPG), insulin
resistance, body weight, systolic blood pressure, albumin-creatinine ratio and high-density lipoprotein cholesterol also improved
in the active groups. Reductions in HbAlc, FPG and insulin resistance were sustained in Week 52. Safety profiles were favoura-
ble with adverse events similar in frequency and no increased hypoglycaemia risk.

Conclusion: Sitagliptin/empagliflozin FDC doses achieved improvements in glycaemic control at 24 weeks, which was maintained

through 52 weeks. These benefits were accompanied by a favourable safety profile, including a very low risk of hypoglycaemia.

Trial Registration: NCT07076056

1 | Introduction

Type 2 diabetes mellitus (T2DM) is a chronic, complex met-
abolic condition marked by reduced pancreatic insulin pro-
duction and heightened peripheral insulin resistance [1, 2]. In
Korea, diabetes affects a high proportion of adults aged 30 and
older (approximately 15.5%), totalling about 5.3 million individ-
uals. The prevalence of diabetes among adults aged >65years
is 29.3%, with control rates of only 31.2% achieving the optimal
haemoglobin Alc (HbAlc) target of <6.5% [3].

Metformin remains the cornerstone of initial therapy for
T2DM, and DPP-4 inhibitors such as sitagliptin are commonly
added because of their complementary mechanism and favour-
able safety profile. However, due to the progressive nature of
T2DM, dual therapy frequently fails to achieve or sustain gly-
caemic targets, particularly in patients with markedly elevated
HbAIc, thereby providing a strong rationale for early intensi-
fication with triple combination therapy [4-7].

Empagliflozin is a sodium-glucose cotransporter 2 (SGLT2) in-
hibitor that works via an insulin-independent mechanism that
increases renal glucose excretion and contributes to significant
glycaemic control [8]. In addition to its efficacy in lowering
blood glucose and weight, empagliflozin demonstrated signifi-
cant cardiorenal protective effects in large-scale outcome trials
[9-11]. Therefore, owing to the complementary mechanisms of
SGLT2 and DPP-4 inhibitors, their concurrent administration
represents an attractive therapeutic pathway [12]. The fixed-
dose combination (FDC) of empagliflozin and linagliptin was an
early oral therapy integrating two complementary drug classes.
This FDC demonstrated clinically meaningful reductions in
HbAIc and body weight when used either as initial therapy or as
an add-on to metformin [13].

Similarly, the empagliflozin/sitagliptin FDC provides a com-
pelling therapeutic option by harnessing complementary mech-
anisms for synergistic efficacy. Combining these agents into a
single formulation may improve adherence by simplifying treat-
ment and reducing pill burden [12].

This Phase III trial was designed to evaluate the efficacy
and safety of sitagliptin (100mg) and empagliflozin (10 or
25mg) add-on therapy as an FDC to metformin in patients
with T2DM whose glycaemic control was inadequately man-
aged with metformin and sitagliptin combination therapy.
Furthermore, the study aimed to provide robust, long-term
data (up to 52 weeks) on the sustained effects and comprehen-
sive safety profile of this triple therapy.

2 | Methods
2.1 | Study Design and Procedures

This was a multicentre, randomised, double-blind, placebo-
controlled, three-arm parallel-group Phase III trial conducted
at 25 sites in Korea from October 27, 2022, to June 19, 2024
(ClinicalTrials.gov identifier: NCT07076056). The study was
conducted in accordance with the Declaration of Helsinki and
ICH-GCP guidelines and was approved by the institutional re-
view boards (IRBs) of the coordinating investigator's institution,
Yeouido St. Mary's Hospital (IRB no. SC22MDDT0118), and all
the participating 25 institutions. Study approval was also ob-
tained from the Ministry of Food and Drug Safety. All partici-
pants provided written informed consent.

The protocol comprised screening, an 8-week stabilisation pe-
riod, a 2-week run-in period, a 24-week treatment period and a
28-week extension period.

Eligible patients at screening were adults with T2DM who had
received metformin at a stable dose (>1000mg/day) for at least
8weeks, either as monotherapy or in combination with another
drug (regardless of formulation type). All patients were required
to maintain the same metformin dose throughout the study.

During the stabilisation period, patients received metformin
and sitagliptin 100mg. Those who had been on a stable regi-
men of both drugs for >8weeks prior to screening could skip
this period. In the run-in period, patients received metformin,
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sitagliptin 100mg, and matched placebos for sitagliptin/em-
pagliflozin FDCs. Patients who demonstrated medication ad-
herence of 70%-130% and met the eligibility criteria at baseline
were 1:1:1 randomised to:

« E10 group: metformin + sitagliptin placebo+DW1026C1
(sitagliptin 100 mg/empagliflozin 10mg FDC)+DW1026C2
placebo

« E25 group: metformin +sitagliptin placebo+DW1026C2
(sitagliptin 100 mg/empagliflozin 25mg FDC) + DW1026C1
placebo

« Placebo group: metformin + sitagliptin 100 mg + DW1026C1
placebo +DW1026C2 placebo

Randomisation was stratified by baseline HbAlc levels (< 8.5%
vs. >8.5%) and estimated glomerular filtration rate (eGFR)
(<90mL/min/1.73m? vs. >90mL/min/1.73m?). During the
treatment period, visits were scheduled for Weeks 12 and 24 for
efficacy and safety assessments. Rescue medication was per-
mitted during the treatment and extension periods for patients
with uncontrolled hyperglycaemia, defined as a fasting plasma
glucose (FPG) level >240mg/dL between baseline and Week
12, or >200mg/dL between Week 12 and Week 52. Glimepiride
was used as rescue medication and could be administered up
to a maximum daily dose of 4 mg. After the treatment period,
eligible patients who provided informed consent entered the ex-
tension period. While patients who belonged to the E10 or E25
group continued their respective treatments, those in the pla-
cebo group were re-randomised (1:1) to receive either DW1026C1
(PE10) or DW1026C2 (PE25) as follows:

« PE10 group: metformin+DW1026C1 (sitagliptin/empagli-
flozin 10mg FDC)+DW1026C2 placebo

« PE25 group: metformin+DW1026C2 (sitagliptin/empagli-
flozin 25mg FDC)+ DW1026C1 placebo

The extension period was designed primarily to provide addi-
tional assessment of long-term safety and durability of glycae-
mic control in patients who continued study treatment. Visits
were scheduled for Weeks 38 and 52, with continued monitoring
of efficacy and safety (Figure S1).

2.2 | Study Patients

A total of 299 patients were screened, and 230 patients were ran-
domised (E10 group: n="77, E25 group: n=76, placebo group:
n=77). Of these, 215 completed the treatment period. During
the extension period screening, 26 patients were excluded (22
did not provide written consent, 2 received rescue medication
during the treatment period, 1 was deemed unsuitable by the in-
vestigator, and 1 met multiple exclusion criteria), and 4 withdrew
consent, resulting in 185 patients entering the extension period
(Figure S2). The inclusion and exclusion criteria are presented
in Table S1. The inclusion criteria for the treatment period com-
prised HbA1c level >7.0% and <10.5% during the run-in period,
whereas that for the extension period was providing written
consent to participate in the extension study. Patients with a
history of acute coronary syndrome, stroke, transient ischemic

attack, acute or unstable heart failure within 12weeks prior to
screening were not eligible. Four patients, all in the placebo
group, required rescue medication owing to uncontrolled hyper-
glycaemia during the treatment period were excluded from the
extension study. No rescue medication use was observed during
the extension period.

2.3 | Efficacy and Safety Endpoints

The primary efficacy endpoint was HbAlc change between
baseline and Week 24. Secondary endpoints included changes
in FPG, insulin, homeostasis model assessment of insulin re-
sistance (HOMA-IR), homeostasis model assessment of 3 cell
function (HOMA-B), quantitative insulin-sensitivity check
index (QUICKI), body weight, eGFR, albumin-creatinine ratio
(ACR), systolic/diastolic blood pressure (SBP/DBP), lipid profile
at Weeks 12, 24, 38 and 52, and safety.

2.4 | Statistical Analyses

The sample size to detect a difference in the primary efficacy
endpoint, defined as the change in HbAlc from baseline to
Week 24 between each of the E10 and E25 groups and placebo
group was determined. Based on previous studies, the mean
HbA1c difference was conservatively assumed to be —0.59%,
with a pooled standard deviation (SD) of 0.98 [14-17]. Using a
two-sided significance level of 5%, 90% power, and a gatekeep-
ing strategy to control multiplicity, 59 patients per group were
required. Allowing for a 20% dropout rate, it was necessary to
enrol 74 patients per group, totalling 222 participants.

Baseline characteristics were compared using appropriate para-
metric or nonparametric tests for continuous variables and Chi-
square or Fisher's exact tests for categorical variables. Efficacy
and safety were analysed in the full analysis set (FAS) and in
the safety set (SS), respectively. FAS for the treatment and exten-
sion periods included patients who satisfied the period-specific
inclusion and exclusion criteria; for the treatment period, at least
one HbAlc assessment after baseline was required, and for the
extension period, at least one HbAlc assessment after Week 24
was required. SS for each period consisted of patients who re-
ceived at least one dose of the investigational product during the
corresponding period. Continuous outcomes were summarised
as mean = SD, with treatment effects during the treatment pe-
riod assessed using a mixed-effects model for repeated measures
that included group, visit, group by visit interaction, baseline
HbA1c, and baseline eGFR as fixed effects, patient as a random
effect, and an unstructured covariance structure. The primary
treatment effect was defined as the mean difference between
groups in change from baseline in HbAlc at Week 24 in the FAS.
Use of rescue medication was considered an intercurrent event
and handled using a hypothetical strategy, whereby HbAlc
measurements obtained after initiation of rescue therapy were
treated as missing. The primary endpoint was analysed using
MMRM based on observed data without imputation under a
missing at random. Missing data was handled using endpoint-
specific approaches, which are described in detail in Table S2.
Within-group changes were evaluated using paired t-tests or
Wilcoxon signed-rank tests, as appropriate.
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TABLE1 | Demographics and baseline characteristics.

Variable Total (N=226) E10 (N=76) E25 (N=74) Placebo (N =76)

Age, year 60.60 +9.69 61.71 £9.24 59.93 +£10.27 60.14 £9.58
pf 0.5936%

Sex (male) 117 (51.77) 44 (57.89) 39 (52.70) 34 (44.74)
p' 0.2627 €

Body weight, kg 66.67 +£11.38 67.14 £10.72 67.27 £12.62 65.60 +10.81
p' 0.4005%

BMI, kg/m? 2512 +3.21 24.73 £2.98 25.57 +3.58 25.07 +£3.04
p' 0.7183K

HbAIc, % 7.78 £0.79 7.73 £0.86 7.74 £0.77 7.87 £0.74
p' 0.1263%

HbAIlc <8.5% 190 (84.07) 64 (84.21) 63 (85.14) 63 (82.89)
p' 0.9314€

FPG, mg/dL 158.00 +33.22 158.08 +36.04 156.64 +31.98 159.26 +31.82
pf 0.7934%

Insulin, uU/mL 9.42 +7.53 8.40 £6.04 10.51 +10.00 9.37 +5.85
p' 0.2257%

HOMA-IR 3.73 £3.25 3.27 £2.33 4.24 x4.41 3.70 £2.61
p’ 0.3701¥

HOMA- 39.00 +33.42 36.40 +32.16 42.04 £39.86 38.65 +£27.46
p' 0.2155%

QUICKI 0.33 +0.03 0.33 +0.03 0.33 £0.03 0.33 +0.03
p’ 0.4109 ¥

SBP, mmHg 126.18 £12.23 124.66 +£10.71 127.24 £12.97 126.66 +12.91
p' 0.39794

DBP, mmHg 74.35 +8.61 74.53 +8.64 74.26 £8.76 74.28 +£8.53
p' 0.9774A

Triglyceride, mg/dL
p'

HDL-C, mg/dL
p’f

Triglyceride/HDL-C
p'

LDL-C, mg/dL
p’f

eGFR, <90 mL/min/1.73m?
p'

ACR, mg/g
p’f

140.12 +85.94
0.6414X
51.43 +12.67
0.3355K
3.07 +2.64
0.6561%
82.25 +28.57
0.1840K
119 (52.65)
0.9452¢
54.03 +£172.52
0.5462K

137.47 £68.34

52.04 £12.61

291 +1.79

86.82 £29.79

39 (51.32)

44.51 £142.25

146.58 +£118.64

52.28 £12.99

3.28 +3.86

77.84 £28.29

40 (54.05)

33.69 +46.38

136.47 £61.02

49.99 +12.46

3.02+1.79

81.97 £27.23

40 (52.63)

83.34 £256.11

(Continues)
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TABLE1 | (Continued)

Variable Total (N=226) E10 (N=76) E25 (N=74) Placebo (N =76)
Diabetes duration, year 11.33 £7.02 12.41 £7.27 10.65 £6.98 10.92 +£6.75

p’ 0.2528K
Metformin dosage, mg 1337.28 £464.01 1330.92 +£464.76 1367.23 £450.59 1314.47 +480.47

p' 0.5569%

Note: Values are presented as mean +standard deviation or number (%). Presented data are based on the full analysis set of treatment period. p value': Test among
the E10, E25 and placebo groups. : Analysis of variance, ©: Chi-square test, X: Kruskal-Wallis test. There was no statistically significant difference among the three

groups.

Abbreviations: ACR, albumin-creatinine ratio; BMI, body mass index; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; FPG, fasting plasma
glucose; HbA1c, haemoglobin Alc; HDL-C, high density lipoprotein cholesterol; HOMA-f3, homeostatic model assessment of § cell function; HOMA-IR, homeostatic
model assessment of insulin resistance; LDL-C, low density lipoprotein cholesterol; QUICKI, quantitative insulin-sensitivity check index; SBP, systolic blood pressure.

Between-group comparisons of categorical outcomes used logis-
tic regression with stratification factors, baseline HbA1lc (< 8.5%,
>8.5%), and eGFR (<90mL/min/1.73m?, >90mL/min/1.73 m?)
as covariates, and results are presented as odds ratios (ORs) with
95% CIs and p values. Safety data were summarised as numbers
and proportions (%), and group differences were tested with
Chi-square or Fisher's exact tests. Subgroup analyses as post hoc
analyses were performed by sex, age (<65, >65years), baseline
BMI (<25, >25kg/m?), hypertension and dyslipidaemia, which
affect glycaemic control [18] for change in HbA1lc from baseline
to Week 24, and for changes in ACR from baseline to Week 24
according to baseline categories (<30mg/g and 30-300mg/g).
Efficacy analyses through 52weeks were performed descrip-
tively using observed efficacy data from the extension period.
Only patients who entered the extension period were included
in Week 52 efficacy analyses. Therefore, achievement rates of
target HbA1c level in extension period were calculated using the
number of extension entrants as the denominator. Accordingly,
these rates represent descriptive outcomes among extension par-
ticipants and should not be interpreted as estimates for the orig-
inally randomised population. Changes in HbAlc from baseline
to Weeks 24 and 52 were also analysed based on baseline HbA1lc
(<8.0%, >8.0%). A two-sided p value of <0.05 was considered
statistically significant. For the secondary efficacy endpoints, no
gatekeeping strategy or adjustment for multiplicity was applied
and all reported p values are nominal. Statistical analyses were
conducted using SAS version 9.3.1 (SAS Institute Inc., Cary,
NC, USA).

3 | Results
3.1 | Baseline Characteristics

The baseline characteristics of the participants were similar
among the three groups. The mean age was 60.60+9.69years,
and the proportion of males was 51.77%. The average body
weight was 66.67 +11.38kg. The mean HbAlIc level was 7.78%,
the mean FPG was 158.00mg/dL and the mean diabetes dura-
tion was 11.33 £ 7.02years (Table 1).

3.2 | Efficacy

At Week 24, the mean +SD change from baseline in HbAlc
was —0.76% +0.09% in the E10 group and —0.83% +0.09% in

the E25 group, compared to —0.22%+0.09% in the placebo
group. The estimated difference in mean change [95% CI] in
HbA1c level from baseline in each group versus the placebo
group was —0.54 [—0.78, —0.29] for the E10 group and —0.61
[-0.85, —0.36] for the E25 group (both p<0.0001) (Table 2,
Figure 1B). At Week 12, the E10 and E25 groups exhibited av-
erage reductions in HbAlc of 0.68 and 0.78, respectively, and
these were sustained throughout the study. Furthermore, at
Week 52, PE10 and PE25 groups showed marked reductions of
0.87% and 1.01% on average, respectively, following the switch
to active treatment (Figure 1A).

In the pooled analysis of the E10 and E25 groups, the change
in HbAlc at Week 24 consistently showed differences com-
pared with the placebo group across all defined subgroups (sex,
age [<65, >65years|, BMI [<25, >25kg/m?], baseline HbAlc
[<8.0%, >8.0%] and the presence of comorbid hypertension and
dyslipidaemia) (Table S3, Figure 1C,D).

The proportion of patients who achieved the strict HbAlc tar-
get of <6.5% in the E10 and E25 groups ranged from 9.46%
to 18.42% during the 24-week treatment period (Figure S3A).
Achievement of the clinically relevant HbAlc target of <7.0%
was observed in 48.68% of E10 patients and 60.81% of E25 pa-
tients at Week 12. These response rates were maintained at
Week 24 (53.95% for E10 and 55.41% for E25), with similar fa-
vourable trends continuing throughout the extension period
(Figure 1G, Figure S3B,D). Because the assessments during
the extension period were available only for participants who
entered the extension period, the outcomes in the extension
period represent descriptive outcomes among extension par-
ticipants. Furthermore, composite response rates, defined
as achieving either HbAlc <6.5% or a reduction of >0.5%,
or achieving either HbAlc <7.0% or a reduction >0.5%, in-
creased markedly, ranging from 52.63% to 81.08% in the E10
and E25 groups and showed an advantage in these compos-
ite responses compared to the placebo group at both Weeks
12 and 24 (nominal p <0.0001) (Figure 1H and S3C). Gradual
changes in FPG mirrored the pattern observed with HbAlc.
At Week 24, the E10 and E25 groups achieved greater LS mean
reductions in FPG compared to the placebo group (nominal
p<0.0001, Table 2, Figure 1E,F).

HOMA-IR demonstrated reductions in the E10 and E25 groups
at Weeks 12 and 24, with the magnitude of the reductions at
Week 24 revealing differences between these groups and the
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TABLE 2 | Changes in efficacy parameters from baseline to Week 24.

E10 (N=76) E25 (N=74) Placebo (N=176)
HbAlc, %
LS mean + SE —0.76 £0.09 —0.83 £0.09 —0.22 £0.09
LS mean difference [95% CI]| —0.54 [-0.78, —0.29] —0.61 [—0.85, —0.36]
p' <0.0001 <0.0001
FPG, mg/dL
LS mean + SE —28.16 £3.53 -30.32 +3.56 -0.32 +£3.70
LS mean difference [95% CI] —27.84 [-37.93, —17.75] —30.00 [—40.13, —19.87]
p' <0.0001 <0.0001
Insulin, pU/mL
LS mean + SE —1.80 £0.65 —2.18 £0.66 0.54 +0.69
LS mean difference [95% CI] —2.34 [-4.22, —0.47] —2.72 [-4.61, —0.83]
p' 0.0146 0.0049
HOMA-IR
LS mean + SE —0.95+0.39 —-1.38 £0.39 0.19 £0.41
LS mean difference [95% CI] —1.15[-2.26, —0.04] —1.58 [-2.69, —0.46]
p' 0.0421 0.0057
HOMA-B
LS mean + SE 1.02 £2.52 6.40 £2.56 2.42 +£2.69
LS mean difference [95% CI] —1.40 [-8.68, 5.87] 3.98 [-3.34,11.30]
p' 0.7042 0.2853
QUICKI
LS mean + SE 0.0289 +=0.0042 0.0271 +£0.0042 —0.0000 £0.0044
LS mean difference [95% CI] 0.0290 [0.0170, 0.0410] 0.0272[0.0151, 0.0392]
pt <0.0001 <0.0001
Body weight, kg
LS mean + SE —2.82 +£0.25 —-2.55+£0.25 —0.99 £0.26
LS mean difference [95% CI] -1.83[-2.54, -1.12] —1.56 [-2.28, —0.85]
pt <0.0001 <0.0001
eGFR, mL/min/1.73m?
LS mean + SE -1.39 +1.23 —3.56 £1.25 0.37 £1.30
LS mean difference [95% CI] -1.76 [-5.30, 1.78] —3.93 [-7.50, —0.37]
pt 0.3280 0.0306
ACR, mg/g
LS mean + SE —7.98 £8.62 —6.12 £8.79 —-12.20 £9.31
LS mean difference [95% CI] 4.22[-20.88, 29.31] 6.07 [-19.29, 31.44]
pt 0.7408 0.6373
SBP, mmHg
LS mean + SE —7.06 +£1.45 —-3.72+£1.46 0.75 £1.50
(Continues)
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TABLE 2 | (Continued)

E10 (N=76)

E25 (N=74)

Placebo (N=176)

LS mean difference [95% CI]|
pT

DBP, mmHg
LS mean + SE
LS mean difference [95% CI]
pT

Triglyceride, mg/dL
LS mean + SE
LS mean difference [95% CI]
pT

HDL-C, mg/dL
LS mean + SE
LS mean difference [95% CI]
pT

Triglyceride/HDL-C
LS mean + SE
LS mean difference [95% CI]
p’f

LDL-C, mg/dL
LS mean + SE

LS mean difference [95% CI]

—7.81 [-11.92, =3.70]
0.0002

—3.99 £0.99
—2.65 [—5.46,0.17]
0.0654

4779 £21.12
—0.89 [-25.46, 23.68]
0.9432

2.36 £0.81
2.06 [—0.28, 4.39]
0.0837

—0.28 £0.24
—0.25[-0.93, 0.43]
0.4715

—4.04 £2.25
—3.10 [-9.58, 3.37]

—4.47 [-8.61, —0.34]
0.0341
—2.21 £1.00 ~1.35+1.03
—0.86 [-3.70, 1.97]
0.5484
43.07 £21.12 48.67 +20.54
—5.60 [-30.06, 18.85]
0.6519
3.46 +0.82 0.31 +£0.86
3.15[0.80, 5.50]
0.0088
—0.57 £0.24 —0.03+0.25
—0.54 [-1.23,0.14]
0.1210
3.47 £2.27 ~0.93 +£2.39
4.40 [-2.09, 10.89]

p' 0.3459

0.1826

Note: Presented results are based on the full analysis set of treatment period. p value’: Test between the E10 and placebo groups and between the E25 and placebo
groups. p value for the efficacy endpoints other than HbAlc is reported as nominal. The difference between groups was determined by using a mixed effect model for
repeated measures including baseline HbAlc, baseline estimated glomerular filtration rate, and baseline value as covariates; treatment-by-visit interaction as fixed

effects, and patient as a random effect.

Abbreviations: ACR, albumin-creatinine ratio; CI, confidence interval; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; FPG, fasting
plasma glucose; HbAlc, haemoglobin Alc; HDL-C, high density lipoprotein cholesterol; HOMA-IR, homeostatic model assessment of insulin resistance; HOMA-,
homeostatic model assessment of § cell function; LDL-C, low density lipoprotein cholesterol; LS mean, least squares mean; QUICKI, quantitative insulin-sensitivity

check index; SBP, systolic blood pressure; SE, standard error.

placebo group (Figure 2A). In particular, the mean HOMA-IR
in the E25 group decreased from 4.24+4.41 at baseline to
2.57+2.17 at Week 24. At Week 24, the E10 and E25 groups also
showed improvements in fasting insulin levels and QUICKI
compared with the placebo group. Conversely, changes in
HOMA- were not significantly different in either group com-
pared with the placebo group at Week 24 (Table 2). Regarding
metabolic parameters, while all groups experienced some de-
gree of weight reduction, the E10 and E25 groups demonstrated
greater reductions than the placebo group at Week 24 (—2.82kg
and —2.55kg vs. —0.99kg, respectively; both nominal p <0.0001)
(Table 2, Figure 2B). Both active treatment groups achieved
within-group and between-group reductions in SBP at Weeks 12
and 24 compared to the placebo group (Figure 2C). For DBP,
although within-group reductions were observed at Week 24,
these changes were not significantly different from those in the
placebo group (Table 2).

Regarding the lipid profile at Week 24, the E25 group demon-
strated an increase in high density lipoprotein cholesterol
(HDL-C) compared with the placebo group (LS mean differ-
ence 3.15 [0.80, 5.50]; nominal p=0.0088). Additionally, the tri-
glyceride (TG)/HDL-C ratio showed a reduction from baseline
at Week 24 in both the E10 and E25 groups (Data not presented).
However, TG, low density lipoprotein cholesterol (LDL-C), and
the TG/HDL-C ratio did not differ significantly between the ac-
tive treatment and placebo groups (Table 2).

ACR showed within-group reductions in the E25 group at Week 12
and in both the E10 and E25 groups at Week 24. However, no sig-
nificant between-group differences versus placebo were observed
at either time point (Figure 2D). Patients with baseline microalbu-
minuria (30-300mg/g) in the E25 group achieved a reduction from
baseline at Week 12 (LS mean —34.64 + 14.56), which was also dif-
ferent from that in the placebo group (nominal p=0.0434). At Week

Diabetes, Obesity and Metabolism, 2026

85UB017 SUOWILIOD BA11E81D) 3]t [dde au) Aq peusenob ale SejoNe YO ‘8SN J0 Se|ni o Akeidi8UIIUQ AB] 1M UO (SUONIPUOD-PUe-SWBI 00" A3 1M AleIq 1 pul|uo//Sdny) SUORIPUOD pue swie | 841 88S *[9202/70/2T] Uo Areiqi auluo A8 |im ‘ARiqi peIN AISeAIUN BSUO A AQ 6990, WOP/TTTT 0T/I0p/W0d'aul juownzese'poid-sajoLied sand-wwop//:sdny wouy pspeojumoq ‘0 ‘9zeTEIT



A
L Treatment Period ! Extension Period |
8.6 I T 1
8.3
8.0
® 77
S A
2 g
g 74 s3:
T .
~ ~
74 S
.
6.8 B TS
6.5
6.2
Baseline Week 12 Week 24 Week 38 Week 52
E10 == E25 -~ Placebo - PE10-~ PE25
Cc
Treatment Period Extension Period
0.0
®*
o
N
o 05
<
£ -0.60 +0.18"
()
£
S 10
d
o
c
° -1.21 £1.00*
g B
2 s 1.34£0.20
5 -1.51£0.21™
1655087  -1.60£0.71%
or4z0zr —— 1742119
2.0 -0.92+0.27"
Week 24 Week 52
E10 [l €257 Placebo | PE10Jl PE25
E
210 i Treatment Period i Extension Period i
I T 1
190
170
.
E ‘ I\
j=2}
E 150 Tt
9] te
o S
w
1301 | —
110
)
Baseline Week 12 Week 24 Week 38 Week 52
E10 == E25 -~ Placebo - PE10-~ PE25
G
32 100
2 OR (95% CI)
¥ OR (95% Ci) 647 293, 1430 OR (95% Cl)
- 3.42[1.57, 7.43]" ] OR (95% Cl) 3.64 [1.78, 7.44]"
é 75 — 340[1.67,698]" ————
c 60.81
® 53.95 55.41
@
g 5 48.68
€
()
£
2 25.00
H !
2 2 21.05
[*]
<
0
Week 12 Week 24
£10 [l 2571 Placebo
FIGURE1 | Legend on nextpage.

Change in FPG, mg/dL Change in Baseline HbA1c<8, % Change in HbA1c, %

Achievement Rate in HbA1¢<7.0 or reduction>0.5, %

B
Treatment Period Extension Period
0.0
-0.2
-0.22 £0.09*
0.4
-0.6
038 -0.70 £0.75"
-0.76 0,09 0745091
-0.83 £0.09"**
1.0 -0.87 £1.01"
054012 L_______|
0.61+0.12 -1.01 £0.71*
1.2
1.4
Week 24 Week 52
£10 [l €257 Placebo | PE10Jl PE25
D
Treatment Period Extension Period
0.0 ‘
0052010 l
-0.5 - -0.41 £0.67*
-0.49£0.09" £a 0 0gre 0502052 0 e 060
044x018" L] -0.71 £0.52"
-0.48 £ 0.13"
1.0
1.5
-2.0
Week 24 Week 52
E10 [l €257 Placebo | PE10Jl PE25
F
Treatment Period Extension Period
0
-0.32£3.70
-5
-10
-15
-20
-21.21 £18.97"
-25
-25.76 + 37.55"**
-30 -28.16 + 353" -26.57 +39.50"*"
5 -30.32 £ 3.56"* -29.18 £30.10***
-35
A TP RP I S—
-40 -30.00 £5.14***
Week 24 Week 52
E10 [l €257 Placebo | PE10Jl PE25
H
OR (95% CI)
o, ¢y 7.68(3.61, 16.33]""
100 3.87 [1056(%55/4]9-'2 OR (95% Cl)
- " OR (95% CI) 5951287, 12.34]"
5.45[2.66, 11.20)""  ————)
81.08 —
75 68.42 69.74 71.62
50
36.84
32.89
25
0
Week 12 Week 24
£10 [l 2571 Placebo

Diabetes, Obesity and Metabolism, 2026

85U8017 SUOWWIOD BAIERID 3(dedl|dde auyy Ag peuienob a1e seoiie VO ‘85N JO S9Nl 10} AIg)T8Ul|UO AB|IA UO (SUOHIPUOD-PUR-SLLIBY WD A8 1M Aleq Ul [Uoy/Sdiy) SUORIPUOD pue swie | 8y} 89S *[9202/70/2T] Uo A%iqi7auliuo A8|iMm ‘Akiai pe W AsBAIUN 1BSUO A A 6990, WOP/TTTT OT/I0p/W0dauljuowNTese) | po.d-sejoLed'sqnd-wiopy/sdny wo.y pepeojumod ‘0 ‘9ZETEIT



FIGURE 1 | Changes in HbAlc and FPG (A) HbAlc, % at Weeks 12, 24, 38 and 52; (B) changes in HbA1lc from baseline to Weeks 24 and 52;
(C) change in HbA1c from baseline (>8.0%) to Weeks 24 and 52; (D) changes in HbA1lc from baseline (<8.0%) to Weeks 24 and 52; (E) FPG, mg/dL
at Weeks 12, 24, 38 and 52; (F) changes in FPG from baseline to Weeks 24 and 52; (G) achievement rate of target HbAlc <7.0% at Weeks 12 and 24;
(H) achievement rate of target HbAlc <7.0% or reduction >0.5% at Weeks 12 and 24. HbAlc and FPG values at each week are presented with mean
and SD denoted with error bar. Changes from baseline are presented with LS mean + SE for treatment period, and with mean + SD for extension pe-

riod. LS means and group comparisons during extension period based on changes were not performed due to treatment re-randomisation of placebo

group at Week 24. Within-group change was analysed by paired t-test or Wilcoxon signed rank test. Changes were compared between groups using

mixed effect model for repeated measures. Achievement rates of target HbAlc level were compared between groups by logistic regression. *p <0.01;

**p <0.001; ***p <0.0001. p values for efficacy endpoints other than change in HbA1lc at Week 24 are reported as nominal. CI, confidence interval;

FPG, fasting plasma glucose; HbAlc, haemoglobin Alc; LS mean, least squares mean; OR, odds ratio; SD, standard deviation; SE, standard error.

24, the E10 and E25 groups showed within-group improvements in
this subgroup (LS mean —12.64 +20.69 and —23.29 + 16.99, respec-
tively), but the changes were not statistically significant compared
to those in the placebo group (Table S4).

At Week 24, the E25 group showed a difference in eGFR change
compared with the placebo group (nominal p=0.0306). The
E25 group exhibited an LS mean change of —3.56 +1.25mL/
min/1.73m?, differing from the change of 0.37+1.30mL/
min/1.73m? in the placebo group (Figure 2E). In subgroup
analyses, patients with normal baseline eGFR (>90mL/
min/1.73 m?) in the E10 and E25 groups showed within-group
improvements at Week 24 (nominal p=0.0171 and nominal
p=0.0049), although they did not show between-group differ-
ences versus placebo (E10: nominal p=0.1924; E25: nominal
p=0.0526). In contrast, patients with mildly reduced base-
line eGFR (60-89mL/min/1.73m?) showed no significant
changes from baseline or versus placebo at Weeks 12 or 24
(Figure S4A,B).

Throughout the extension period (Weeks 24 to 52), eGFR
changes were relatively small in the groups whose treatment was
maintained (E10 and E25) (Table S4). Conversely, the groups
switched from placebo to active treatment (PE10 and PE25)
experienced the initial eGFR reduction, resulting in larger de-
creases in mean eGFR from baseline compared to the sustained
treatment groups (Figure 2F). All groups (E10, E25, PE10 and
PE25) showed a downward change in eGFR from baseline at
Week 52 (Table S5).

By Week 52, most glycaemic and metabolic parameters showed
within-group improvements across all treatment groups (E10,
E25, PE10, PE25). Specifically, HbAlc, FPG, HOMA-IR, insulin,
QUICKI, HOMA-{, body weight and HDL-C were improved in
most treatment groups. An within-group increase in HOMA-f3
from baseline was observed in both active treatment groups
only by Week 52. Conversely, changes in SBP and LDL-C were
not statistically significant in any group. DBP reached substan-
tial changes in the sustained treatment groups (E10 and E25)
but was not consistent in the groups with switched regimens
(Table S5).

3.3 | Safety

The proportion of the incidences of TEAEs were 16.88%, 23.68%,
24.68% in the E10, E25 and placebo groups, respectively, during
the treatment period (p=0.7158). In the E10 group, ADRs in-
cluded dyspepsia, abdominal pain, thirst and rash in one patient

each, and vaginal infection in two patients. In the E25 group, a
case of dyspepsia and two cases of vulvovaginal pruritus were
reported. In the placebo group, abdominal pain and vulvovag-
inal pruritus occurred in one patient each, while inadequate
diabetes mellitus control was reported in four patients. A total
of eight SAEs were reported, none of which were assessed as
related to the study treatment (Table 3). During the extension
period, one case of vulvovaginal dryness was reported as an
ADR in the (PE25) group, and no SAE was observed. During
the treatment period, no substantial hypoglycaemia occurred in
any patient; however, one case of hypoglycaemia was observed
during the extension period, which was attributable to device
malfunction.

4 | Discussion

In this Phase III trial, sitagliptin/empagliflozin FDCs added to
metformin provided durable glycaemic control with a favour-
able safety profile in inadequately controlled T2DM.

At Week 24, both FDCs led to statistically significant HbAlc
reductions from baseline, demonstrating superior glycemia-
lowering ability compared to the placebo (both groups
p<0.0001). The observed HbAlc lowering efficacy was robust,
starting from Week 12 and persisting through to Week 52, high-
lighting the durability of this triple combination. The sustained
maintenance of glycaemic control beyond the primary endpoint
(Week 24) is critical for preventing or delaying long-term diabe-
tes complications [19].

A greater proportion of patients in the active treatment groups
achieved glycaemic targets, particularly for HbAlc <7.0%.
Considering that the mean disease duration exceeded 10years,
achievement rates of 50% or higher at Week 24 are remarkable.
Importantly, while only 25% of placebo-group patients reached
this target at Week 24, more than 50% achieved HbAlc <7.0%
by Week 38 after switching to active treatment. These findings
suggest that timely intensification from dual therapy to triple
therapy with the sitagliptin/empagliflozin FDC to facilitate
more rapid glycaemic target attainment in patients with T2DM.

Beyond HbAlc, key secondary endpoints showed improve-
ments. FPG declined in both active treatment groups at Weeks
12 and 24, with no meaningful change in the placebo group.
Reductions in HOMA-IR and increases in QUICKI indicate
amelioration of insulin resistance, a core pathophysiological
defect in T2DM [1], with improvements maintained through
52weeks. Consistent with improved insulin sensitivity, insulin
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FIGURE 2 | Other glycaemic parameter and metabolic parameters. (A) Changes in HOMA-IR from baseline to Weeks 12 and 24; (B) Changes in
body weight from baseline to Weeks 12 and 24. (C) Changes in SBP from baseline to Weeks 12 and 24. (D) Changes in ACR from baseline to Weeks
12 and 24. (E) Changes in eGFR from baseline to Weeks 12 and 24. (F) Changes in eGFR from Week 24 to Weeks 38 and 52. Changes from baseline
are presented with least squares mean +standard error. Within-group change was analysed by paired t-test or Wilcoxon signed rank test. Changes

were compared between groups using mixed effect model for repeated measures. *p <0.05; **p <0.01; ***p <0.001; ****p <0.0001. All p values are

reported as nominal. ACR, albumin-creatinine ratio; eGFR, estimated glomerular filtration rate; HOMA-IR, homeostasis model assessment of insu-

lin resistance; SBP, systolic blood pressure.

levels also showed reductions in the active treatment groups and
were maintained through 52weeks. While changes in HOMA-(3
were modest during the initial 24 weeks, they became more ap-
parent by Week 52, suggesting that $-cell functional recovery
may require longer exposure to SGLT2 inhibition as glucotoxic
stress is progressively relieved [20].

While all groups experienced weight reduction, the E10 and E25
groups showed greater decreases than the placebo group. This
enhanced weight loss is primarily attributable to the SGLT?2 in-
hibitor component, which induces caloric loss through increased
urinary glucose excretion [5, 21]. Consistent with these findings,
previous studies of SGLT2 and DPP-4 inhibitor combinations

10
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TABLE 3 | Safety outcomes during the treatment period.
E10 (N=77) E25 (N=176) Placebo (N=77)
TEAEs 13 (16.88) [17] 18 (23.68) [27] 19 (24.68) [29]
ADRs 6 (7.79) [6] 3(3.95) 3] 6(7.79) [6]
Dyspepsia 1(1.30) [1] 1(1.32) [1] 1(1.30) [1]
Abdominal pain 1(1.30) [1] 0 (0.00) [0] 0(0.00) [0]
Diabetes mellitus inadequate control 0(0.00) [0] 0(0.00) [0] 4(9.09) [4]
Vulvovaginal pruritus 0(0.00) [0] 2(2.63) 2] 1(1.30) [1]
Vaginal infection 2(2.60) [2] 0(0.00) [0] 0(0.00) [0]
Thirst 1(1.30) [1] 0 (0.00) [0] 0 (0.00) [0]
Rash 1(1.30) [1] 0 (0.00) [0] 0 (0.00) [0]
SAEs 1(1.30) [1] 3(3.95) [3] 4(5.19) [4]
Lower limb fracture 0(0.00) [0] 0(0.00) [0] 1(1.30) [1]
Radius fracture 0(0.00) [0] 1(1.32) [1] 0(0.00) [0]
Aggravated concomitant disease 0(0.00) [0] 1(1.32) [1] 0(0.00) [0]
Urinary tract infection 0(0.00) [0] 0(0.00) [0] 1(1.30) [1]
Rotator cuff syndrome 1(1.30) [1] 0(0.00) [0] 0(0.00) [0]
Malignant thymic neoplasm 0(0.00) [0] 0(0.00) [0] 1(1.30) [1]
Cerebral infarction 0(0.00) [0] 0(0.00) [0] 1(1.30) [1]
Endometrial hyperplasia 0(0.00) [0] 1(1.32) [1] 0(0.00) [0]
Hypoglycaemia 0(0.00) [0] 0(0.00) [0] 0(0.00) [0]

Note: Values are presented as number (%) [number of events|. Treatment-emergent adverse events were coded using the Medical Dictionary for Regulatory Activities
version 27.0. There was no statistically significant difference between the three groups. All SAEs were not related to the investigational product.
Abbreviations: ADR, adverse drug reaction; SAE, serious adverse event; TEAE, treatment-emergent adverse event.

have reported favourable or modest reductions in body weight
[10, 11].

Furthermore, the FDC therapy demonstrated beneficial effects
on blood pressure and lipid profiles during the treatment period.
The significant reductions in SBP, increases in HDL-C, and re-
ductions in the TG/HDL-C ratio in the FDC treatment groups
contribute to a more favourable cardiometabolic risk profile [22].

A notable finding from the subgroup analysis was the consistent
efficacy across demographic and clinical characteristics. In the
pooled analysis, HbAlc reductions were significantly greater
across all subgroups compared to the placebo group. Critically,
efficacy was maintained even in elderly patients (aged > 65years),
supporting the broad applicability of this FDC in the diverse
T2DM population [20].

In this study, a modest decline in eGFR was observed in the E25
group compared with the placebo group during the treatment
period. The magnitude of this decline was within the range of
approximately —2 to —5mL/min/1.73m?, which is consistent
with the early hemodynamic changes commonly reported fol-
lowing initiation of SGLT2 inhibitors and has been attributed
to restoration of tubuloglomerular feedback [23]. During the
extension phase, eGFR values remained relatively stable in the
groups that continued active treatment, whereas participants

who switched from placebo to active treatment exhibited an ini-
tial decrease in eGFR after treatment initiation.

Regarding albuminuria, numerical reductions in ACR were ob-
served within the active treatment groups during the treatment
period, although overall differences versus placebo were not
observed at Week 24. Among patients with baseline microalbu-
minuria, a reduction in ACR was observed in the E25 group at
Week 12. However, this pattern was not consistently maintained
at later time points. Similar temporal patterns in eGFR and albu-
minuria following SGLT2 inhibitor therapy have been reported
in previous large clinical trials [24].

The overall safety profile of the FDCs was favourable and compa-
rable to that of the placebo. The incidence of adverse events did not
differ meaningfully between the groups, consistent with expec-
tations for these drug classes [10, 11, 25]. Hypoglycaemic events
were not observed during the study, a finding that aligns with the
glucose-dependent mechanisms of action of these agents and is
clinically relevant when considering treatment intensification.
No serious adverse drug reactions were reported in any group.
Overall, the observed tolerability profile was acceptable within
the study population defined by the eligibility criteria [12, 25].

The combination of an SGLT2 inhibitor and a DPP-4 inhibitor in
an FDC leverages their complementary mechanisms of action.
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SGLT2 inhibitors provide insulin-independent glucose lower-
ing, renal and cardiovascular benefits and modest weight loss
[5]. DPP-4 inhibitors enhance endogenous incretin-mediated,
glucose-dependent insulin secretion and glucagon suppression,
with a neutral effect on weight and low hypoglycaemia risk [14].
This combination synergistically targets multiple pathophysiolog-
ical defects of T2DM, addressing hyperglycaemia, improving in-
sulin sensitivity and potentially preserving beta-cell function. The
fixed-dose format simplifies the regimen, which may enhance ad-
herence and support sustained therapeutic success [10, 12].

This study's strengths include its randomised, double-blind,
placebo-controlled design and the 52-week follow-up, providing
robust evidence for sustained efficacy and safety of the FDCs.
However, re-randomisation of the placebo group after 24 weeks
limited placebo-controlled comparisons beyond this point. In
addition, extension period efficacy results should be interpreted
with caution, as they are based on patients who completed the
treatment period and entered the extension period, and therefore
may be subject to selection bias. Finally, the exclusive inclusion of
Korean patients may restrict the generalizability of the findings
to other ethnic populations.

In summary, sitagliptin/empagliflozin FDCs (DW1026C1 and
DW1026C2) represent an effective and well-tolerated triple ther-
apy option for patients with inadequately controlled T2DM. In
addition to durable glycemic control, these FDCs offer favour-
able metabolic effects, including weight reduction, SBP lowering
and HDL-C improvement, as well as early renal benefits in pa-
tients with microalbuminuria. The simplified single-tablet reg-
imen may enhance adherence while providing comprehensive
cardiometabolic benefits for long-term diabetes management.

Acknowledgements

The authors are grateful to all patients, investigators and the site staff
in this study.

Funding

This study was funded by the DAEWON PHARM. CO., LTD. The spon-
sor participated in the study design, data collection and analysis of the
data. [Correction added on 31 March 2026, after the first online publica-
tion: The Funding section has been amended in this version.]

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due
to privacy or ethical restrictions.

Peer Review

The peer review history for this article is available at https://www.
webofscience.com/api/gateway/wos/peer-review/10.1111/dom.70669.

References

1. C. N. Kim, Y. S. Jung, Y. E. Kim, M. Ock, and S. J. Yoon, “Korean
National Burden of Disease: The Importance of Diabetes Management,”
Diabetes & Metabolism Journal 48 (2024): 518-530.

2. R. A. DeFronzo, “Banting Lecture. From the Triumvirate to the Omi-
nous Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mel-
litus,” Diabetes 58 (2009): 773-795.

3.S. E. Park, S. H. Ko, J. Y. Kim, et al., “Diabetes Fact Sheets in Korea
2024, Diabetes & Metabolism Journal 49 (2025): 24-33, https://doi.org/
10.4093/dm;j.2024.0818; (Published Correction Appears in Diabetes
Metab J 2025 May;49:524. doi: 10.4093/dmj.2024.0818.c1).

4.]J.H. Choi, K. A. Lee, J. H. Moon, et al., “2023 Clinical Practice Guide-
lines for Diabetes Mellitus of the Korean Diabetes Association,” Diabe-
tes and Metabolism Journal 47 (2023): 575-594.

5. American Diabetes Association Professional Practice Committee,
“9. Pharmacologic Approaches to Glycemic Treatment: Standards
of Care in Diabetes-2024,” Diabetes Care 47, no. Suppl 1 (2024):
S158-S178.

6. H.J. Kim, J. H. Noh, M. K. Moon, et al., “A Multicenter, Randomized,
Open-Label Study to Compare the Effects of Gemigliptin Add-On or
Escalation of Metformin Dose on Glycemic Control and Safety in Pa-
tients With Inadequately Controlled Type 2 Diabetes Mellitus Treated
With Metformin and SGLT-2 Inhibitors (SO GOOD Study),” Diabetes
Research 2024 (2024): 8915591.

7. M. Ahmed, A. Saeed, M. Z. Khan, S. Z. Javaid, F. Aslam, and S. I. Dar,
“A Comparison of the Effects of Empagliflozin and Sitagliptin, When
Combined With Metformin, on Lipid Levels in Patients With Type 2 Di-
abetes: A Clinical Investigation,” Cureus 15 (2023): e44709.

8. E. Araki, Y. Tanizawa, Y. Tanaka, et al., “Long-Term Treatment With
Empagliflozin as Add-On to Oral Antidiabetes Therapy in Japanese Pa-
tients With Type 2 Diabetes Mellitus,” Diabetes, Obesity & Metabolism
17 (2015): 665-674.

9.X. L. Zhang, Q. Q. Zhu, Y. H. Chen, et al., “Cardiovascular Safety,
Long-Term Noncardiovascular Safety, and Efficacy of Sodium-
Glucose Cotransporter 2 Inhibitors in Patients With Type 2 Diabetes
Mellitus: A Systemic Review and Meta-Analysis With Trial Sequen-
tial Analysis,” Journal of the American Heart Association 7 (2018):
€007165.

10. B. Zinman, C. Wanner, J. M. Lachin, and S. E. Inzucchi, “Empagli-
flozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes,”
New England Journal of Medicine 373 (2015): 2117-2128.

11.I. Romera, R. Gomis, S. Crowe, et al., “Empagliflozin in Combina-
tion With Oral Agents in Young and Overweight/Obese Type 2 Diabetes
Mellitus Patients: A Pooled Analysis of Three Randomised Trials,” Jour-
nal of Diabetes and Its Complications 30 (2016): 1604-1610.

12.S. A. Yassin and V. R. Aroda, “Sodium-Glucose Cotransporter 2
Inhibitors Combined With Dipeptidyl Peptidase-4 Inhibitors in the
Management of Type 2 Diabetes: A Review of Current Clinical Ev-
idence and Rationale,” Drug Design, Development and Therapy 11
(2017): 923-937.

13. R. A. DeFronzo, C. Lee, and S. Kohler, “Safety and Tolerability of
Combinations of Empagliflozin and Linagliptin in Patients With Type
2 Diabetes: Pooled Data From Two Randomized Controlled Trials,” Ad-
vances in Therapy 35 (2018): 1009-1022.

14. E. Sefteland, J. J. Meier, B. Vangen, R. Toorawa, M. Maldonado-
Lutomirsky, and U. C. Broedl, “Empagliflozin as Add-On Therapy in
Patients With Type 2 Diabetes Inadequately Controlled With Linagliptin
and Metformin: A 24-Week Randomized, Double-Blind, Parallel-Group
Trial,” Diabetes Care 40 (2017): 201-209.

15. R. A. DeFronzo, A. Lewin, S. Patel, et al., “Combination of Empagli-
flozin and Linagliptin as Second-Line Therapy in Subjects With Type
2 Diabetes Inadequately Controlled on Metformin,” Diabetes Care 38
(2015): 384-393.

16. C. Mathieu, A. E. Ranetti, D. Li, et al., “Randomized, Double-
Blind, Phase 3 Trial of Triple Therapy With Dapagliflozin Add-On
to Saxagliptin Plus Metformin in Type 2 Diabetes,” Diabetes Care 38
(2015): 2009-2017.

12

Diabetes, Obesity and Metabolism, 2026

85UB017 SUOWILIOD BA11E81D) 3]t [dde au) Aq peusenob ale SejoNe YO ‘8SN J0 Se|ni o Akeidi8UIIUQ AB] 1M UO (SUONIPUOD-PUe-SWBI 00" A3 1M AleIq 1 pul|uo//Sdny) SUORIPUOD pue swie | 841 88S *[9202/70/2T] Uo Areiqi auluo A8 |im ‘ARiqi peIN AISeAIUN BSUO A AQ 6990, WOP/TTTT 0T/I0p/W0d'aul juownzese'poid-sajoLied sand-wwop//:sdny wouy pspeojumoq ‘0 ‘9zeTEIT


https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/dom.70669
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/dom.70669
https://doi.org/10.4093/dmj.2024.0818
https://doi.org/10.4093/dmj.2024.0818

17.J. Rosenstock, L. Hansen, P. Zee, et al., “Dual Add-On Therapy in
Type 2 Diabetes Poorly Controlled With Metformin Monotherapy: A
Randomized Double-Blind Trial of Saxagliptin Plus Dapagliflozin Ad-
dition Versus Single Addition of Saxagliptin or Dapagliflozin to Met-
formin,” Diabetes Care 38 (2015): 376-383.

18. S. Kang, S. M. Kang, J. H. Choi, et al., “2025 Clinical Practice Guide-
lines for Diabetes Management in Korea: Recommendation of the Ko-
rean Diabetes Association,” Diabetes and Metabolism Journal 49 (2025):
582-783.

19. H. K. Park, K. A. Kim, K. W. Min, et al., “Effects of Dapagliflozin
Compared With Glimepiride on Body Composition in Asian Patients
With Type 2 Diabetes Inadequately Controlled With Metformin: The
BEYOND Study,” Diabetes, Obesity & Metabolism 25 (2023): 2743-2755.

20. E. Ferrannini, E. Muscelli, S. Frascerra, et al., “Metabolic Response
to Sodium-Glucose Cotransporter 2 Inhibition in Type 2 Diabetic Pa-
tients,” Journal of Clinical Investigation 124 (2014): 499-508.

21.S. Lim, S. H. Lee, K. W. Min, et al., “A Multicentre, Double-Blind,
Placebo-Controlled, Randomized, Parallel Comparison, Phase 3 Trial
to Evaluate the Efficacy and Safety of Pioglitazone Add-On Therapy in
Type 2 Diabetic Patients Treated With Metformin and Dapagliflozin,”
Diabetes, Obesity & Metabolism 26 (2024): 2188-2198.

22. L. Merker, H. U. Hédring, A. V. Christiansen, et al., “Empagliflozin as
Add-On to Metformin in People With Type 2 Diabetes,” Diabetic Medi-
cine 32 (2015): 1555-1567.

23. K. Kitamura, K. Hayashi, S. Ito, et al., “Effects of SGLT2 Inhibitors
on eGFR in Type 2 Diabetic Patients-The Role of Antidiabetic and Anti-
hypertensive Medications,” Hypertension Research 44 (2021): 508-517.

24. M. H. Chuang, Y. S. Tang, J. Y. Chen, et al., “Abrupt Decline in Es-
timated Glomerular Filtration Rate After Initiating Sodium-Glucose
Cotransporter 2 Inhibitors Predicts Clinical Outcomes: A System-
atic Review and Meta-Analysis,” Diabetes and Metabolism Journal 48
(2024): 242-252.

25.K. A. Han, S. Chon, C. H. Chung, et al., “Efficacy and Safety of Ip-
ragliflozin as an Add-On Therapy to Sitagliptin and Metformin in Ko-
rean Patients With Inadequately Controlled Type 2 Diabetes Mellitus:
A Randomized Controlled Trial,” Diabetes, Obesity & Metabolism 20
(2018): 2683-2692.

Supporting Information

Additional supporting information can be found online in the Supporting
Information section. Figure S1: Study design. Figure S2: Study dispo-
sition. Figure S3: HbAlc goal achievement. (A) Achievement rate of
target HbAlc < 6.5% at Weeks 12 and 24. (B) Achievement rate of target
HbA1c <6.5% at Weeks 38 and 52. (C) Achievement rate of target HbAlc
<6.5% or reduction >0.5% at Weeks 12 and 24. (D) Achievement rate
of target HAlc <7.0% at Weeks 38 and 52. Figure S4: eGFR subgroup
analysis based on baseline eGFR. (A) Changes in eGFR from baseline to
Weeks 12 and 24 (60 <baseline eGFR <90). (B) Changes in eGFR from
baseline to Weeks 12 and 24 (baseline eGFR >90). Table S1: Inclusion
and exclusion criteria. Table S2: Methods for handling missing data.
Table S3: HbAlc subgroup analysis based on sex, BMI, age, hyper-
tension and dyslipidemia. Table S4: ACR subgroup analysis based on
baseline ACR. Table S5: Changes from baseline to Week 52 in efficacy
parameters.

Diabetes, Obesity and Metabolism, 2026

13

85UB017 SUOWILIOD BA11E81D) 3]t [dde au) Aq peusenob ale SejoNe YO ‘8SN J0 Se|ni o Akeidi8UIIUQ AB] 1M UO (SUONIPUOD-PUe-SWBI 00" A3 1M AleIq 1 pul|uo//Sdny) SUORIPUOD pue swie | 841 88S *[9202/70/2T] Uo Areiqi auluo A8 |im ‘ARiqi peIN AISeAIUN BSUO A AQ 6990, WOP/TTTT 0T/I0p/W0d'aul juownzese'poid-sajoLied sand-wwop//:sdny wouy pspeojumoq ‘0 ‘9zeTEIT



	Efficacy and Safety of Fixed-Dose Combinations of Sitagliptin and Empagliflozin as Add-On to Metformin in Korean Patients With Type 2 Diabetes: A Randomised, Double-Blind, Multi-Centre, Placebo-Controlled, Phase III Trial
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design and Procedures
	2.2   |   Study Patients
	2.3   |   Efficacy and Safety Endpoints
	2.4   |   Statistical Analyses

	3   |   Results
	3.1   |   Baseline Characteristics
	3.2   |   Efficacy
	3.3   |   Safety

	4   |   Discussion
	Acknowledgements
	Funding
	Conflicts of Interest
	Data Availability Statement
	Peer Review
	References


