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Background: This study evaluated the efficacy and safety of add-on gemigliptin in patients with type 2 diabetes mellitus (T2DM) who 
had inadequate glycemic control with metformin and dapagliflozin.
Methods: In this randomized, placebo-controlled, parallel-group, double-blind, phase III study, 315 patients were randomized to receive 
either gemigliptin 50 mg (n=159) or placebo (n=156) with metformin and dapagliflozin for 24 weeks. After the 24-week treatment, pa-
tients who received the placebo were switched to gemigliptin, and all patients were treated with gemigliptin for an additional 28 weeks. 
Results: The baseline characteristics were similar between the two groups, except for body mass index. At week 24, the least squares 
mean difference (standard error) in hemoglobin A1c (HbA1c) changes was –0.66% (0.07) with a 95% confidence interval of –0.80% to 
–0.52%, demonstrating superior HbA1c reduction in the gemigliptin group. After week 24, the HbA1c level significantly decreased in 
the placebo group as gemigliptin was administered, whereas the efficacy of HbA1c reduction was maintained up to week 52 in the 
gemigliptin group. The safety profiles were similar: the incidence rates of treatment-emergent adverse events up to week 24 were 
27.67% and 29.22% in the gemigliptin and placebo groups, respectively. The safety profiles after week 24 were similar to those up to 
week 24 in both groups, and no new safety findings, including hypoglycemia, were noted. 
Conclusion: Add-on gemigliptin was well tolerated, providing comparable safety profiles and superior efficacy in glycemic control 
over placebo for long-term use in patients with T2DM who had poor glycemic control with metformin and dapagliflozin.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a progressive disease char-
acterized by multiple pathophysiologic abnormalities that con-
tribute to hyperglycemia. Currently, multiple antidiabetic medi-
cations targeting the pathophysiological defects are available 
[1]. As T2DM progresses, monotherapy alone cannot maintain 
glycemic control, and combination therapy with various medi-
cations is necessary. 

Sodium glucose cotransporter 2 (SGLT2) inhibitors inhibit 
glucose reabsorption and prompt glucose excretion in the proxi-
mal tubule of the kidney, resulting in lowered plasma glucose 
levels and weight loss in an insulin-independent manner. A di-
peptidyl peptidase-4 (DPP-4) inhibitor inhibits the degradation 
of incretin, including glucagon-like peptide-1 (GLP-1). This re-
sults in an increase in GLP-1, leading to increased insulin secre-
tion and reduced glucagon secretion, finally resulting in the 
lowering of both fasting and postprandial glucose with minimal 
risk of hypoglycemia [2-10]. Owing to the different modes of 
action targeting the different pathophysiologic abnormalities, 
the combination of SGLT2 inhibitor and DPP-4 inhibitor could 
suggest an additive effect on improving the glucose-lowering 
efficacy with a low risk of hypoglycemia. Besides additive gly-
cemic control, a beneficial impact on weight loss is expected 
considering that SGLT2 inhibitors have effects on weight loss, 
and DPP-4 inhibitors are generally weight-neutral. Furthermore, 
the beneficial effects of SGLT-2 inhibitors and neutral effects of 
DPP-4 inhibitors on cardiovascular or renal risk/progression, 
proven in large clinical trials, would support this combination 
therapy. Therefore, the combination of SGLT2 inhibitor and 
DPP-4 inhibitor would result in complementary effects in im-
proving the glucose-lowering efficacy with comparable safety 
profiles over placebo and good tolerability, including no in-
creased risk of weight gain and hypoglycemia [11,12]. More-
over, addition of DDP-4 inhibitors to SGLT2 inhibitors and 
metformin has been evaluated in previous clinical trials [13-15].

Gemigliptin is a DPP-4 inhibitor developed by LG Chem 
(Seoul, Korea), which was marketed after approval by the Min-
istry of Food and Drug Safety in the Republic of Korea in 2012, 
and its efficacy and safety have been confirmed in various clini-
cal studies [16-21]. This study aimed to evaluate and compare 
the efficacy and safety of gemigliptin 50 mg as an add-on thera-
py with placebo in patients with T2DM who had inadequate 
glycemic control with metformin and dapagliflozin.

METHODS

Study design
This 52-week multicenter, randomized, placebo-controlled, par-
allel-group, double-blind, phase III study was conducted at 31 
sites in the Republic of Korea from April 2019 to November 
2021. After an 8-week washout period and/or a 2-week run-in 
period, eligible patients were randomized to receive either 
gemigliptin 50 mg or placebo once daily as an add-on therapy 
to dapagliflozin 10 mg and metformin ≥1,000 mg in a 1:1 ratio 
with stratification by hemoglobin A1c (HbA1c; <8.5% or ≥
8.5%) and estimated glomerular filtration rate (eGFR; <90 or 
≥90 mL/min/1.73 m2) for 24 weeks (main treatment period 
[MTP]). After week 24, the patients who received the placebo 
were switched to gemigliptin 50 mg until week 52 (extension 
treatment period [ETP]). Thus, all patients received gemigliptin 
50 mg once daily with dapagliflozin and metformin from weeks 
24 to 52. Therefore, the overall treatment period (OTP) was 52 
weeks (Supplemental Fig. S1). In addition to the background 
therapy of dapagliflozin and metformin, rescue therapy was al-
lowed when patients continued to have hyperglycemia.

Randomization was performed using the interactive web re-
sponse system, and a randomization code was prepared using 
the stratified block randomization method, considering the pre-
specified block size and two stratification factors. As this study 
was conducted in a double-blinded manner, both investigators 
and patients were unaware of the treatment group to which the 
patients were randomly assigned.

This study (NCT03842267) was approved by the Institutional 
Review Boards (Chungnam National University Hospital, 
2019-02-040-019, etc.) and conducted in compliance with the 
International Council for Harmonization Good Clinical Practice 
(ICH GCP) guidelines and relevant guidelines that complied 
with the Declaration of Helsinki. Written informed consent was 
obtained from all patients prior to participation.

Study population
This study enrolled patients aged ≥19 years who had been 
treated with dapagliflozin 10 mg/day+metformin ≥1,000 mg/
day at a stable dose for 8 weeks and had 7%≤ HbA1c ≤11%, 
fasting plasma glucose (FPG) ≤270 mg/dL, and eGFR ≥45 
mL/min/1.73 m2 at screening. The key exclusion criteria were 
body mass index (BMI) >40 kg/m2 and congestive heart failure. 
The detailed inclusion and exclusion criteria are listed in Sup-
plemental Table S1.
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Study endpoints
The primary endpoint was the change in HbA1c level at week 
24 from baseline. Secondary endpoints included changes in 
HbA1c, FPG, and fasting lipid parameters, body weight, waist 
circumference, eGFR, and albuminuria from baseline, percent-
age of patients who received rescue therapy up to week 52, and 
response rate of HbA1c <7% and <6.5% at weeks 24 and 52. 
Safety endpoints included the assessment of adverse events 
(AEs), clinical laboratory test results, incidence of hypoglyce-
mia, vital signs, and electrocardiograms.

Statistical analysis
A total of 314 participants (157 per group, including a 20% 
dropout rate) were considered to achieve 80% power with a 
one-sided significance level of 2.5%, assuming an effect size of 
0.39% and a standard deviation of 1.1% when gemigliptin was 
added to dapagliflozin and metformin. 

The sample size was determined based on the results of stud-
ies of gemigliptin in T2DM-naïve patients, saxagliptin in 
T2DM-naïve patients, and saxagliptin as an add-on to SGLT2 

inhibitor and metformin in patients with T2DM who were treat-
ed with SGLT2 inhibitor and metformin [13,16,22]. 

All randomized patients who had been administered the in-
vestigational product (placebo or gemigliptin) at least once were 
included in the safety set for the safety analyses. All randomized 
patients who had been administered the investigational product 
at least once and had HbA1c levels measured at baseline and at 
least once after were included in the full analysis set, following 
the intention-to-treat principle for efficacy analyses.

The primary efficacy endpoint was analyzed using the mixed-
effect model, with HbA1c change as a dependent variable, treat-
ment, baseline HbA1c, baseline eGFR, visit, and treatment-by-
visit interaction as fixed effects, and patient as a random effect. 
For the HbA1c responder rate, the adjusted response rate was 
analyzed using logistic regression with baseline HbA1c and 
eGFR as covariates. Two-sided 95% confidence intervals (CIs) 
for least squares mean (LSMs) differences (gemigliptin vs. pla-
cebo) and P values were calculated. All statistical analyses were 
performed using SAS software version 9.4 (SAS Institute, Cary, 
NC, USA).

Screened (n=400)

Randomized (n=315)

Gemigliptin 50 mg (n=159)

Completed main treatment 
period and started extension 
treatment period (n=154)

Completed extension 
treatment period (n=151)

Safety set=159a

Full analysis set=158b

Completed extension 
treatment period (n=145)

Safety set=154a

Full analysis set=154b

Discontinued before main treatment 
period (n=5)
● Deviation (inclusion criteria) (n=1)
● Consent withdrawal (n=3)
● Adverse events other than

hypoglycemia (n=1)

Discontinued before main treatment
period (n=7)
● Deviation (inclusion criteria) (n=1)
● Consent withdrawal (n=4)
● Adverse events other than 

hypoglycemia (n=2)Completed main treatment 
period and started extension 
treatment period (n=147)

Screening failure (n=85)

Discontinued before treatment (n=2)
● Deviation (inclusion criteria) (n=1)
● Deviation (exclusion criteria) (n=1)

Received gemigliptin 50 mg (n=159) Received placebo (n=154)

Placebo (n=156)

Fig. 1. Disposition. aSafety set includes all randomized patients administered with the investigational product (placebo or gemigliptin) at 
least once; bFull analysis set includes patients in the safety set with hemoglobin A1c level measured at baseline and at least once after.
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RESULTS

Disposition and baseline characteristics
A total of 400 patients were screened, 315 patients were ran-
domized, and 313 patients received gemigliptin (159 patients) 
or placebo (154 patients). Among these, 154 and 147 patients 
completed the MTP and started receiving gemigliptin 50 mg 
from week 24 in the gemigliptin and placebo groups, respec-
tively. Of these, 151 patients (94.97%) in the gemigliptin group 
and 145 patients (92.95%) in the placebo group completed ETP 
up to week 52 (Fig. 1).

Baseline characteristics were comparable between the gemi-
gliptin and placebo groups, except for BMI (25.96 kg/m2 vs. 
27.13 kg/m2, P=0.0062). The mean age of the patients was 
55.66 and 54.98 years in the gemigliptin and placebo groups, 
respectively. The mean HbA1c levels at baseline were 7.83% 
and 7.86% in the gemigliptin and placebo groups, respectively. 
The baseline results of renal function tests, including alanine 
aminotransferase, aspartate aminotransferase, and albuminuria 
(urine albumin-creatinine ratio [UACR]) were similar between 

the two groups (Table 1). 

Efficacy
When added to metformin and dapagliflozin, gemigliptin sig-
nificantly reduced HbA1c levels at week 24. The LSMs (stan-
dard error [SE]) of HbA1c changes from baseline at week 24 
were –0.86% (0.05) and –0.20% (0.05) in the gemigliptin and 
placebo groups, respectively. The LSM difference (SE) in the 
HbA1c changes between the two groups was –0.66% (0.07) 
with a 95% CI of –0.80% to –0.52%, indicating superior glyce-
mic control in the gemigliptin group compared to the placebo 
group (Table 2).

In addition to the HbA1c change at week 24, the HbA1c and 
FPG levels in the gemigliptin group were significantly reduced 
compared with those in the placebo group at each point of effica-
cy evaluation during the MTP for 24 weeks (P<0.0001) (Fig. 2).

The proportion of responders who achieved HbA1c levels 
<7% or <6.5% was significantly greater in the gemigliptin 
group than in the placebo group at week 24 (P<0.0001) (Fig. 
3A, B). At week 52, the proportion of responders who achieved 
HbA1c <7% or <6.5% significantly increased in the placebo 
group, whereas the proportion of responders in the gemigliptin 
group was similar to that in the gemigliptin group observed at 
week 24 (Fig. 3C, D).

At week 24, total cholesterol and low density lipoprotein cho-
lesterol significantly decreased from the baseline in the gemi-
gliptin group compared to the placebo group and no significant 
change in high density lipoprotein cholesterol and triglyceride 

Table 2. Change in HbA1c from Baseline at Week 24–Full 
Analysis Set

Variable Gemigliptin 50 mg 
(n=158)

Placebo 
(n=154)

Baseline, mean±SD 7.83±0.68 7.86±0.77

Week 24, mean±SD 6.98±0.75 7.60±0.82

Change from baseline at week 24

LSM (SE) –0.86 (0.05) –0.20 (0.05)

95% CI for LSM –0.96 to –0.76 –0.30 to –0.10

LSM difference (SE) –0.66 (0.07)

95% CI for LSM difference –0.80 to –0.52

P valuea <0.0001

HbA1c, hemoglobin A1c; SD, standard deviation; LSM, least squares 
mean; SE, standard error; CI, confidence interval. 
aMixed Model including treatment, baseline HbA1c, baseline estimated 
glomerular filtration rate, visit, and treatment-by-visit interaction as fixed 
effects, and patient as a random effect.

Table 1. Demographics and Baseline Characteristics–Full Anal-
ysis Set

Characteristic Gemigliptin 50 mg 
(n=158)

Placebo 
(n=154)

Age, yr 55.66±9.79 54.98±9.90

Male sex         99 (62.66) 81 (52.60) 

Body weight, kg 71.06±12.52 73.64±12.65

Body mass index, kg/m2a 25.96±3.29 27.13±3.77b

Duration of diabetes, yr 8.83±5.83 8.24±4.99

Taking additional oral hypoglycemic agents

   Yes 1 (0.63) 5 (3.25) 

   No 157 (99.37) 149 (96.75) 

HbA1c, % 7.83±0.68 7.86±0.77

FPG, mg/dL 139.80±23.99 136.62±23.48

eGFR, mL/min/1.73 m2 92.69±16.85 92.51±19.32

Metformin dose, mg/day 1453.16±444.11 1415.58±432.40

Albuminuria, mg/g 45.65±122.44 41.84±77.70

ALT, IU/L 26.71±14.29 27.46±16.63

AST, IU/L 23.76±9.28 24.98±14.82

Values are expressed as mean±standard deviation or number (%).
HbA1c, hemoglobin A1c; FPG, fasting plasma glucose; eGFR, estimat-
ed glomerular filtration rate; ALT, alanine aminotransferase; AST, as-
partate aminotransferase. 
aMarked if there was a statistical difference between the two groups; 
bBody weight value missing for one patient.
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was observed for both groups (data not shown).
To evaluate renal function, eGFR and albuminuria (UACR) 

were measured. The eGFR increased from the baseline in both 
groups. UACR increased in the placebo group but decreased in 
the gemigliptin group at week 24 (Supplemental Table S2). 
However, the between-group differences were not statistically 

significant for either eGFR or UACR.
As the patients in the placebo group switched to gemigliptin 

50 mg from week 24, both HbA1c and FPG levels were signifi-
cantly reduced from baseline at each time point during the ETP 
(P<0.0001). As the patients in the gemigliptin group continued 
to receive gemigliptin 50 mg up to week 52, the efficacy on 

Fig. 3. (A) Adjusted responder rate (hemoglobin A1c [HbA1c] <7%) at week 24–full analysis set. (B) Adjusted response rate (HbA1c 
<6.5%) at week 24–full analysis set. (C) Adjusted response rate (HbA1c <7%) at week 52–full analysis set. (D) Adjusted response rate 
(HbA1c <6.5%) at week 52–full analysis set. OR, odds ratio; CI, confidence interval. aLogistic regression model including group as a factor 
and HbA1c and estimated glomerular filtration rate values as covariates.
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HbA1c and FPG reduction observed during the MTP was main-
tained up to week 52 in the gemigliptin group, considering that 
the LSM of HbA1c changes from baseline at week 24 was 
–0.86% and those at weeks 32, 40, and 52 ranged from –0.84% 
to –0.77% (Fig. 2).

During the OTP, only a few patients received rescue therapy 
(1.27% [2/158] in the gemigliptin group and 3.90% [6/154] in 
the placebo group). During the OTP, body weight fluctuated, 
but there was no significant change in body weight from base-
line for both the gemigliptin (–0.01 kg) and placebo groups 
(–0.46 kg) (Supplemental Fig. S2A) and decrease in waist cir-
cumference was observed in both groups at each point during 
the OTP (Supplemental Fig. S2B).

Safety
During the MTP, 44 patients (27.67%) and 45 patients (29.22%) 
in the gemigliptin and placebo groups, respectively, reported 
treatment-emergent adverse events (TEAEs). Three patients in 
each group experienced serious adverse events (SAEs). None of 
the SAEs were reported to have a causal relationship. Urinary 
tract infection in three patients (1.89%) and one patient (0.65%) 
in the gemigliptin and placebo groups, respectively and genital 

infection in one patient each group was reported. All events of 
urinary tract infection and genital infection were considered un-
related to the study drug.

During the OTP, 60 patients (37.74%) and 66 patients (42.86%) 
reported TEAEs in the gemigliptin and placebo groups, respec-
tively, with no noticeable increase in the incidence of TEAEs in 
the placebo group despite the switch to gemigliptin. Hypoglyce-
mia was reported in two patients (1.26%, three events) in the 
gemigliptin group (gemigliptin 50 mg) during the OTP (Table 3). 
Two events were equivalent to level 1 (blood glucose level ≤70 
mg/dL) and one event was equivalent to level 2 (blood glucose 
level <54 mg/dL); all were considered unrelated to the study 
drug [23,24]. All three patients recovered without the need for ad-
ditional treatment.

DISCUSSION

In this randomized, placebo-controlled, parallel-group, double-
blind, phase III study conducted in T2DM patients who had in-
adequate glycemic control with metformin and dapagliflozin, 
the HbA1c reduction from baseline was significantly greater in 
the gemigliptin group at week 24 than in the placebo group. The 

Table 3. Safety Results–Safety Set

TEAEa
Main treatment period Overall treatment periodb

Gemigliptin 50 mg (n=159) Placebo (n=154) Gemigliptin 50 mg (n=159) Placebo (n=154)

Any TEAEs 44 (27.67) 45 (29.22) 60 (37.74) 66 (42.86)

Hypoglycemia 1 (0.63) 0 2 (1.26) 0

Arthralgia 0 1 (0.65) 0 2 (1.30)

Pemphigoid 0 0 0 0

Hypersensitivity 0 0 0 0

Pancreatitis acute 0 0 0 0

AST increased 0 2 (1.30) 0 3 (1.95)

ALT increased 0 2 (1.30) 0 3 (1.95)

Urinary tract infectionc 3 (1.89) 1 (0.65) 3 (1.89) 2 (1.30)

Genital infectiond 1 (0.63) 1 (0.65) 3 (1.89) 2 (1.30)

Any TEAE related to study drug 2 (1.26) 1 (0.65) 2 (1.26) 1 (0.65)

Any TESAEs 3 (1.89) 3 (1.95) 3 (1.89) 7 (4.55)

Any TESAE related to study drug 0 0 0 0

Any TEAEs leading to discontinuation 1 (0.63) 2 (1.30) 2 (1.26) 2 (1.30)

Values are expressed as number (%).
TEAE, treatment-emergent adverse event; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TESAE, treatment-emergent serious adverse 
event.
aTreatment-emergent adverse events were coded using the Medical Dictionary for Regulatory Activities version 24.0; bOverall treatment period includes 
main treatment period (up to week 24) and extension treatment period (up to week 52); cTEAE consistent with urinary tract infection included urinary 
tract infection and cystitis; dTEAE consistent with genital infection included vaginal infection and genital infection.
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mean HbA1c change (–0.86%) in the gemigliptin group was 
similar to the mean HbA1c changes (–0.87% to –0.68%) in pre-
vious clinical studies on the add-on therapy of gemigliptin to 
metformin with or without sulfonylurea and insulin with or 
without metformin [17,19,21]. Moreover, the therapeutic effica-
cy of gemigliptin compared to the placebo group (–0.66%) in 
this study was found to be greater than that (–0.47% to –0.35%) 
in the similar clinical studies in which a DPP-4 inhibitor was 
added on to an SGLT2 inhibitor and metformin [13,15]. Consid-
ering that there was statistically significant difference in base-
line BMI between the two groups despite the small numerical 
difference (BMI 25.96 kg/m2 vs. 27.13 kg/m2), the post hoc 
analyses for the primary endpoint considering baseline BMI as 
additional fixed effect were performed. The LSM difference 
(SE) in the HbA1c changes between the two groups was 
–0.65% (0.07; with a 95% CI of –0.79% to –0.51%), indicating 
reaffirmed superior glycemic control in the gemigliptin group 
compared to the placebo group.

The glycemic control of gemigliptin was further supported by 
the secondary outcomes (HbA1c and FPG levels over time and 
the proportion of responders with HbA1c <7% or <6.5%) in 
the gemigliptin group. The LSMs of HbA1c change from base-
line at weeks 6, 12, and 18 were –0.60%, –0.83%, and –0.86%, 
respectively, in the gemigliptin group, showing that HbA1c lev-
el tends to be stabilized at week 12, which is similar to the trend 
observed in similar clinical studies in which a DPP-4 inhibitor 
was added to an SGLT2 inhibitor and metformin [13,15].

As all patients in both the gemigliptin and placebo groups re-
ceived gemigliptin 50 mg from week 24, HbA1c and FPG lev-
els significantly decreased at each time point in the placebo 
group during the ETP, whereas the decreased HbA1c and FPG 
levels were maintained during the ETP in the gemigliptin group. 
The LSM of HbA1c changes from baseline at week 52 in the 
gemigliptin group (–0.77%) was found to be greater than the 
mean HbA1c change at week 52 from baseline (–0.38%) in a 
similar clinical study in which DPP-4 inhibitor was added to 
metformin and SGLT2 inhibitor [14].

At the end of the follow-up period, there was a slight increase 
in HbA1c from the observed nadirs for both groups and an in-
crease in FPG from the observed nadir for the placebo group, 
which started receiving gemigliptin from week 24. Trends of 
small but progressive increases in HbA1c and FPG levels from 
the nadirs were also observed in similar long-term follow-up 
clinical studies with triple combination therapy [14,25-27]. 
Nonetheless, both HbA1c and FPG levels significantly decreased 
after gemigliptin treatment, and the efficacy of gemigliptin in 

glycemic control was stabilized and sustained for 52 weeks.
As DPP-4 inhibitors are known to be weight-neutral [24], no 

significant change in body weight was observed in patients re-
ceiving gemigliptin (–0.13 to 0.13 kg) compared to significant 
decrease in body weight observed in patients receiving the pla-
cebo (–0.64 to –0.32 kg) during the MTP for 24 weeks, despite 
the presence of dapagliflozin—with benefits of weight loss—as 
the background therapy for both groups, which is similar to the 
trend observed in similar studies adding DPP-4 inhibitors to ex-
isting therapies, including dapagliflozin [14,15]. The slightly 
higher mean baseline body weight in the placebo group and the 
reduction in glycosuria possibly caused by the powerful glu-
cose-lowering effect of gemigliptin may have contributed to 
small change in body weight in patients receiving gemigliptin. 
These findings should be interpreted with caution considering 
that the maximum mean weight loss was less than 0.7 kg in the 
placebo group despite the statistical significance and no signifi-
cant difference in waist circumference changes between the two 
groups was observed.

The incidence rates of TEAEs were similar between the 
gemigliptin and placebo groups during the MTP. The incidence 
rates of TEAEs in the placebo group during the ETP when the 
patients started receiving gemigliptin 50 mg did not differ from 
those during the MTP. Furthermore, no clinically significant dif-
ference compared with placebo was observed during the ETP. 
The incidence rates of TEAEs during the OTP were similar to 
those reported in clinical studies on saxagliptin added to dapa-
gliflozin and metformin [14]. Moreover, the incidence rates of 
hypoglycemia were low and similar to those in previous clinical 
studies with gemigliptin as an add-on, suggesting that gemi-
gliptin can be added to existing therapy without increasing the 
risk of hypoglycemia [19,21].

Genitourinary tract infections are the most common AE oc-
curred during SGLT2 inhibitor-including therapy and the inci-
dence of urinary tract infection and genital infection is 4.3% and 
2.7%–6.9%, respectively observed in trials using dapagliflozin 
10 mg containing therapy without DPP-4 inhibitor [28]. Besides 
the improved glucose-lowering effect of combination of DPP-4 
inhibitor and SGLT2 inhibitor, addition of DDP-4 inhibitor to 
SGLT2 inhibitor may be beneficial in decrease in the risk of 
genitourinary tract infections, especially genital infection 
[29,30]. This study enrolled patients who had previously re-
ceived SGLT2 inhibitor and metformin for glycemic control and 
it was expected that they would be relatively tolerable regarding 
urinary tract infection and genital infection. In fact, similarly 
low incidence rates of urinary tract infection (less than 2%) and 
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genital infection (less than 1%) were reported for both groups. 
Considering the small number of incidences and unrelated cau-
sality of events, further studies are necessary to draw any con-
clusion. As this study was designed to evaluate the long-term 
efficacy and safety of gemigliptin following the guidelines of 
the European Medicines Agency (EMA) and the National Insti-
tute of Food and Drug Safety Evaluation [31,32], the long-term 
efficacy of gemigliptin on HbA1c reduction was confirmed, and 
the long-term safety of gemigliptin was evaluated up to 52 
weeks.

In this study, the sustained long-term efficacy of gemigliptin, 
with no new clinically significant safety findings, was observed 
in T2DM patients when added to existing dapagliflozin and 
metformin therapy. Taken together, the add-on therapy with 
gemigliptin can be a potent solution for both the efficacy of gly-
cemic reduction and safety, with low risks of hypoglycemia and 
weight gain in patients with T2DM who have inadequate glyce-
mic control with dapagliflozin and metformin.
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