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Abstract 

Background:  Evogliptin (EVO) is a potent and selective dipeptidyl peptidase-4 inhibitor (DPP4i) developed for the 
treatment of type 2 diabetes mellitus (T2DM). DPP4is are known to exhibit a better glucose-lowering effect in Asians 
compared to other ethnic groups. Once EVO’s clinical development program was conducted in Asian patients, this 
bridging study was designed to validate for the Brazilian population the efficacy and safety of the approved dose regi-
men (once-daily 5.0 mg).

Methods:  In this randomized, double-blind, double-dummy, parallel trial, 146 patients with T2DM with inadequate 
glycemic control on diet and exercise (7.5% ≤ HbA1c ≤ 10.5%) were randomly assigned to a 12-week once-daily 
treatment with EVO 2.5 mg (N = 35), EVO 5 mg (N = 36), EVO 10 mg (N = 36), or sitagliptin (SITA) 100 mg (N = 39). 
Absolute changes (Week 12—baseline) in HbA1c, fasting plasma glucose (FPG) and body weight (BW) were obtained. 
One-sided one sample t test was used to determine if mean HbA1c reduction in each group was < − 0.5% (beneficial 
metabolic response). An analysis of covariance estimated the change in HbA1c and FPG adjusted by baseline HbA1c, 
FPG, body mass index (BMI) and study site. Response rates to treatment were also established. No between-group 
statistical comparisons were planned.

Results:  HbA1c mean reductions were − 1.26% (90% CI − 1.7%, − 0.8%), − 1.12% (90% CI − 1.4%, − 0.8%), − 1.29% 
(90% CI − 1.6%, − 1.0%), and − 1.15% (90% CI − 1.5%, − 0.8%) in groups EVO 2.5 mg, EVO 5 mg, EVO 10 mg, and SITA 
100 mg, respectively. FPG levels showed a mean increase of 10.89 mg/dL in group EVO 2.5 mg, with significant mean 
reductions of − 18.94 mg/dL, − 21.17 mg/dL, and − 39.90 mg/dL in those treated with EVO 5 mg, EVO 10 mg, and 
SITA 100 mg, respectively. BW showed significant reductions of approximately 1 kg in patients treated with EVO 5 mg, 
EVO 10 mg, and SITA 100 mg. Mean adjusted reductions of HbA1c and FPG levels confirmed the significant clinical 
benefit of all study treatments. The clinical benefit of EVO’s “target” dose (5 mg) was confirmed. No safety concerns 
were identified.
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Background
DPP4is are oral antidiabetic agents that inhibit the degra-
dation of incretin hormones, such as glucagon-like pep-
tide (GLP-1) and gastric inhibitory polypeptide (GIP), 
which are secreted in the in response to food ingestion 
and promote postprandial insulin secretion [1, 2]. In 
patients with T2DM, DPP4is reduce the degradation 
incretin hormones, hence increasing their half-life and 
promoting their actions (insulin secretion, decrease of 
gastric emptying rate, and inhibition of glucagon secre-
tion). This class of antidiabetic agents is widely used due 
to their ease of administration, modest effects on HbA1c, 
and lack of serious side effects [3].

EVO (DA-1229) is a potent and selective DPP4i devel-
oped for the treatment of T2DM [4]. Phase 1 results 
showed a pharmacokinetic profile that warrants a once-
daily dose regimen, with excellent safety profile [5, 6]. 
Pharmacodynamic evaluations showed that EVO pro-
motes ≥ 80% selective DPP4 inhibition after administra-
tion of single ≥ 5 mg doses, with ≥ 80% of the inhibition 
maintained for more than 36  h in steady state. Moreo-
ver, postprandial plasma active GLP-1 concentrations 
were significantly higher in evogliptin-treated subjects 
compared to those treated with placebo [6]. In a phase 2 
dose-finding study, the treatment of patients with T2DM 
with EVO 5  mg in monotherapy showed the greatest 
reduction in HbA1c, comparable those achieved with 
other approved DPP4is [7].

One multicenter, randomized, double-blind, controlled, 
phase 3 trial confirmed the efficacy and safety of a once-
daily EVO 5 mg monotherapy versus placebo in patients 
with T2DM inadequately controlled by diet and exercise 
[8]. Another phase 3 trial determined the non-inferi-
ority and safety of EVO 5 mg compared to sitagliptin in 
patients with T2DM with inadequate glycemic control 
under metformin monotherapy (combined therapy) [9]. 
The results of both pivotal studies supported the regula-
tory approval of EVO in South Korea.1

DPP4is are known to exhibit a better glucose-lowering 
effect in Asians compared to other ethnic groups due to 
differences in the pathophysiology of T2DM by ethnic 
group, with predominance of insulin secretory defect 
resulting from greater β-cell deficiency in Asians [10–12]. 

Nonetheless, the approved DPP4is proved to be effective 
and are used in the same dosages in Asiatic and non-Asi-
atic countries [12, 13].

EVO’s clinical development program was conducted 
in South Korea and enrolled Asian patients. This bridg-
ing study was therefore designed aiming at validating the 
efficacy and safety of the data obtained in these studies, 
which were conducted in Asian population. The confir-
mation of the clinical benefit of the approved dose regi-
men (once-daily EVO 5 mg) for the Brazilian population 
allows the validation of all clinical data obtained previ-
ously in Asia. This strategy is in accordance with the 
International Conference of Harmonisation (ICH) guide-
line on the acceptability of foreign clinical data for medi-
cines from a well-known drug class which are sensitive to 
ethnic factors [14].

Methods
This multicentric, randomized, double-dummy, parallel 
study was conducted in 10 Brazilian sites from August 
2017 to May 2018, and enrolled patients with T2DM 
with inadequate glycemic control on diet and exercise 
(Clinicaltrials.gov: NCT02689362). Patients aged 20 to 
75 years, with 7.5% ≤ HbA1c ≤ 10.5% at screening, a body 
mass index (BMI) between 20 kg/m2 and 40 kg/m2 (lim-
its included), and who had not been on any hypoglycemic 
agent within 12  weeks prior to screening were consid-
ered eligible for the study. Subjects with FPG ≥ 300 mg/
dL at screening in the presence of severe signs and/or 
symptoms of T2DM were excluded. Patients were also 
excluded in the presence of one or more of the following 
criteria: New York Heart Association class III or IV con-
gestive heart failure; symptoms of liver and/or gallbladder 
disease; myocardial infarction, coronary artery bypass 
surgery, or stroke within 6  months prior to the study 
screening; history of gastrointestinal tract resection; cre-
atinine clearance (Cockroft–Gault equation) < 60  mL/
min; alanine aminotransferase (ALT) and/or aspartate 
aminotransferase (AST) ≥ 2.5 times the upper limit of 
normal (ULN); plasma creatine phosphokinase (CPK) ≥ 3 
times the ULN; plasma triglycerides > 400 mg/dL; history 
of significant skin allergy; use of steroids within 3 months 
prior to screening; use of warfarin, dicumarinic agents, or 
digoxin; use of CYP3A4 inducers or inhibitors; untreated 
or decompensated thyroid disease; history of illegal drug 

Conclusions:  These results validate for the Brazilian population the approved dose regimen of EVO (once-daily 
5 mg).

Trial registration ClinicalTrials.gov Identifier: NCT02689362 (first posted on 02/23/2016).

Keywords:  Evogliptin, Dipeptidyl peptidase-4 inhibitor, Type 2 diabetes treatment, Bridging study
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or alcohol abuse in the 2 months prior to screening. Preg-
nant and lactating women were also excluded.

Eligible patients were randomly assigned to a 12-week 
once-daily treatment with EVO 2.5 mg, EVO 5 mg, EVO 
10  mg or SITA 100  mg. All patients were instructed to 
follow a diet and exercise program during the entire 
study. HbA1c, FPG and BW were obtained every 4 weeks. 
The study was approved by the Ethics Committee of each 
study site, and all patients provided a written informed 
consent prior to entering the study, which was conducted 
in compliance with the ethical principles of the Declara-
tion of Helsinki.

The primary endpoint was the change in HbA1c (%) 
from baseline (screening) to Week 12. Other efficacy 
endpoints included change from baseline in FPG (mg/
dL) and body weight (BW), as well as the response rate 
(HbA1c < 7.0% or HbA1c < 6.5%) at the end of the study 
treatment (Week 12). Safety was evaluated by means of 
adverse events (AEs) reporting and vital signs, physical 
exam findings, electrocardiogram (EKG), and laboratory 
tests (hematology, chemistry and urinalysis).

Sample size was estimated to identify a clinically rel-
evant HbA1c mean reduction (≥ 0.5%) within each treat-
ment group, considering a one-sided one sample t test, a 
standard deviation (SD) of 0.68%, a significance level of 
5%, and a dropout rate of 15%. Changes from baseline to 
Week 12 (mean; 90% CI) in HbA1c and FPG levels, and 
BW were calculated. Treatment effects on HbA1c and 
FPG levels adjusted by baseline HbA1c, FPG, BMI and 
study site were also estimated.

No between-groups comparisons were neither planned 
nor performed. Descriptive analyses based on bilateral 
90% confidence interval (90% CI) were established for 
each group in order to verify the potential clinical ben-
efit of each individual treatment, aiming to validate the 
previously approved dosage (once-daily 5 mg) and safety 
of EVO for the Brazilian population. Absolute changes 
from baseline to Week 12 in HbA1c, FPG and BW were 
obtained (mean; bilateral 90% CI). One-sided one sample 
t test was used to determine if the mean HbA1c reduc-
tion in each treatment group was < − 0.5% (meaning a 
beneficial metabolic response to treatment). An analy-
sis of covariance was performed to estimate the change 
(Week 12—baseline) in HbA1c and FPG (dependent vari-
ables) adjusted by baseline HbA1c, FPG, BMI and study 
site (independent variables). The response rate was estab-
lished as the proportion of subjects within each group 
with HbA1c < 7.0% or HbA1c < 6.5% on Week 12. Effi-
cacy analyses were performed for the intention-to-treat 
(ITT; primary efficacy analysis) and per protocol (PP) 
populations.

The incidence of AEs was established for each treat-
ment group. The frequency of clinically relevant (as per 

the investigator assessment) laboratory tests and EKG 
changes, as well as vital signs throughout the study were 
summarized by treatment group. The safety population 
was used in these analyses.

Results
Of the 226 patients screened, 146 were randomized and 
received the treatment for which they were allocated 
(EVO 2.5  mg: N = 35; EVO 5  mg: N = 36; EVO 10  mg: 
N = 36; SITA 100 mg: N = 39). From the 146 randomized 
subjects, 126 (86.3%) completed the study. The reasons 
for study discontinuation and the disposition of partici-
pants in the study groups and populations are presented 
in Fig. 1.

Demographics and baseline clinical characteristics 
were mostly similar among study groups (Table  1). The 
exposure to study treatment was also similar in the four 
treatment groups.

For the ITT population, HbA1c mean reduction (Week 
12—baseline) was − 1.26% (90% CI − 1.7%, − 0.8%), 
− 1.12% (90% CI − 1.4%, − 0.8%), − 1.29% (90% CI 
− 1.6%, − 1.0%), and − 1.15% (90% CI − 1.5%, − 0.8%) in 
groups EVO 2.5 mg, EVO 5 mg, EVO 10 mg, and SITA 
100  mg, respectively. It is noteworthy to observe that 
besides being statistically significant, the upper limit 
of the 90% CI in all study groups was < − 0.5%, the pre-
specified limit of clinical significance. Median HbA1c 
changes were − 0.9%, − 1.1%, − 1.3% e − 1.4% in the 
groups EVO 2.5 mg, EVO 5 mg, EVO 10 mg, and SITA 
100 mg, respectively. FPG levels showed a mean increase 
of 10.89 mg/dL (90% CI − 5.3 mg/dL, 27.1 mg/dL) in sub-
jects treated with EVO 2.5 mg, whereas significant reduc-
tions of − 18.94 mg/dL (90% CI − 31.8 mg/dL, − 6.1 mg/
dL), − 21.17 mg/dL (90% CI − 34.2 mg/dL, − 8.2 mg/dL), 
and − 39.90  mg/dL (90% CI − 55.1  mg/dL, − 24.7  mg/
dL) were observed in those treated with EVO 5 mg, EVO 
10  mg, and SITA 100  mg, respectively. Median FPG 
changes were 3.0 mg/dL, − 27 mg/dL, − 20 mg/dL, and 
− 27  mg/, respectively. BW showed a significant reduc-
tion of approximately 1 kg in patients treated with EVO 
5 mg (− 1.19 kg; 90% CI − 1.7 kg, − 0.7 kg), EVO 10 mg 
(− 1.03 kg; 90% CI − 1.8 kg, − 0.3 kg), and SITA 100 mg 
(− 1.13 kg; 90% CI − 1.8 kg, − 0.4 kg), with no significant 
change in those treated with EVO 2.5 mg (− 0.08 kg; 90% 
CI − 0.8 kg, 0.7 kg). Similar results were obtained in the 
PP population.

Mean reductions of HbA1c and FPG levels at the end of 
the 12-week study treatment adjusted by baseline HbA1c, 
FPG, BMI, and study site confirmed the significant 
clinical benefit of all study treatments, showing upper 
90% CIs limits < − 0.5%. These results are illustrated in 
Figs. 2 and 3 for the ITT population. Similar results were 
obtained in the PP population.
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For the ITT population, the response rate, defined 
as the proportion of patients achieving HbA1c < 7.0% 
at the end of the study treatment, was 22.9% (90% CI 
11.9%, 37.5%) in the group EVO 2.5 mg, 30.6% (90% CI 
18.2%, 45.5%) in the group EVO 5  mg, 27.8% (90% CI 
15.9%, 42.6%) in the group EVO 10 mg, and 41.0% (90% 
CI 27.7%, 55.4%) in the group SITA 100  mg. The pro-
portion of patients with HbA1c < 6.5% at the end of the 
study was 14.3% (90% CI 5.8%, 27.7%), 5.6% (90% CI 1.0%, 
16.5%), 19.4% (90% CI 9.5%, 33.4%), and 18.0% (90% CI 
8.7%, 31.1%) in subjects treated with EVO 2.5 mg, EVO 
5 mg, EVO 10 mg, and SITA 100 mg, respectively. Similar 
results were obtained in the PP population.

Treatment-emergent AEs were reported by 88 (60.3%) 
subjects of the safety population (N = 146). The distribu-
tion of the reported AEs per study group is summarized 
in Table  2. AEs reported by ≥ 5% of the subjects in at 
least one study group are presented in Table 3.

Discussion
The primary efficacy analysis showed statistically and 
clinically significant reductions of HbA1c levels, indicat-
ing the clinical benefit of all study treatments, including 
the “target” group treated with EVO 5 mg, in which the 
mean HbA1c level absolute change was − 1.12% (90% 
CI − 1.4%, − 0.8%). The observed reductions of HbA1c 
levels observed at the end of the 12-week study treat-
ment compared to baseline values were greater than 1% 
in all study groups; these reductions are greater than 
the reported reductions of HbA1c previously reported 
for DPP4i in monotherapy (which vary mostly from 
0.5 to 0.8%) [3, 15–20], possibly due to the high HbA1c 
levels at baseline. Similarly to the results of a phase II 
study that aimed to determine the optimal dose of EVO 
in a Korean population [7], our results failed to show a 
dose-dependent reduction of HbA1c levels. Likewise, all 
studied dosages (2.5, 5 and 10 mg) resulted in significant 

Fig. 1  Disposition of subjects in study groups and populations. EVO evogliptin, FPG fasting plasma glucose, ITT intention-to-treat, PP per protocol, 
qd once-daily, SITA sitagliptin
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and relevant reductions of HbA1c levels, and the optimal 
dosage (5 mg) was determined through the evaluation of 
all endpoints in that population of patients.

FPG levels also showed significant reductions in sub-
jects treated with EVO 5 and 10 mg, as well as in those 
treated with SITA 100 mg, but not in those treated with 
EVO 2.5  mg. The mean change of FPG associated to 
the daily monotherapy with SITA 100  mg [− 39.9  mg/
dL (90% CI − 55.1  mg/dL, − 24.7  mg/dL)] was similar 

to that observed in previous studies [15], confirming 
the internal validity of our results. The lack of response 
on FPG levels observed in subjects treated with EVO 
2.5 mg may be explained by the small activity of DPP4is 
on fasting glycaemia, once these agents are known to 
mainly promote the reduction of postprandial gly-
caemia [21]. With exception of the patients treated 
with EVO 2.5  mg, the reduction of BW observed is 
in accordance to the expected for DPP4is [22]. The 

Table 1  Demographics and baseline characteristics (ITT population)

BMI body mass index, EVO evogliptin, FPG fasting plasma glucose, HbA1c glycated haemoglobin, ITT intention-to-treat, Max maximum, Min minimum, SD standard 
deviation, SITA sitagliptin, T2DM type 2 diabetes mellitus
a  Calculated as the number of years between the diagnosis of T2DM and signature of the informed consent

EVO 2.5 mg (N = 35) EVO 5 mg (N = 36) EVO 10 mg (N = 36) SITA 100 mg (N = 39)

Gender, n (%)

 Female 16 (45.7) 19 (52.8) 19 (52.8) 18 (46.2)

Age, years

 Mean (SD) 50.46 (9.33) 53.17 (11.50) 50.11 (9.36) 52.10 (10.41)

BMI, kg/m2

 Mean (SD) 29.79 (5.04) 30.56 (4.18) 29.80 (4.71) 30.50 (4.76)

 Median 29.3 31.1 29.6 30.6

 Min–max 20.8–39.9 22.3–39.6 21.4–39.9 20.9–39.7

T2DM duration, yearsa

 Mean (SD) 2.49 (4.03) 1.12 (2.86) 2.21 (4.42) 1.18 (2.26)

 Median 0.6 0.0 0.1 0.2

 Min–max 0.0–18.0 0.0–13.6 0.0–21.0 0.0–11.0

HbA1c, %

 Mean (SD) 9.09 (0.99) 8.84 (0.85) 8.95 (0.93) 8.90 (0.94)

 Median 9.2 8.8 9.0 9.0

 Min–max 7.5–10.5 7.5–10.5 7.5–10.5 7.5–10.5

FPG, mg/dL

 Mean (SD) 168.20 (48.56) 182.19 (42.96) 188.25 (50.12) 193.10 (56.21)

 Median 160.0 172.0 185.0 183.0

 Min–max 62.0–293.0 109.0–301.0 122.0–336.0 104.0–342.0

Fig. 2  HbA1c change from baseline to Week 12—adjusted mean and 90% CI (ITT population). EVO evogliptin, SITA sitagliptin
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observed response rates also correspond to those 
observed with DPP4is in monotherapy [15].

This study was not designed to allow between-
group statistical comparisons. A group treated with 
SITA 100  mg was included to enable the validation of 
our results once the question “Is the studied popula-
tion responsive to an DPP4i of proved efficacy?” can 
be answered by the observation of the results of this 
group. The validation of the efficacy of daily adminis-
tration of EVO 5 mg in the studied population is sup-
ported by the clinical benefit associated to this dose 
regimen in terms of absolute reduction of HbA1c and 
FPG levels. The adjusted reductions of HbA1c and FPG 
levels confirmed these findings.

The sample size was calculated in order to allow the 
identification of clinically relevant HbA1c reductions 
(≥ 0.5%) within each treatment group and did not 
allow between-group comparisons. Despite the fact 
that between-group comparisons were beyond this 
bridging study objectives. This might be considered a 
limitation of our study. Despite the fact that this study 
was not designed to allow statistical between-groups 
comparisons, it is noticeable that (a) the reduction of 
HbA1c showed by patients treated with EVO 5 mg was 
similar to that observed with EVO 2.5  mg, while only 
the treatment with EVO 5  mg was associated with 
FPG and BW significant reduction, and (b) compared 
to the treatment with EVO 10  mg, the 12-week daily 

Fig. 3  Fasting plasma glucose change from baseline to Week 12—adjusted mean and 90% CI (ITT population). EVO evogliptin, FPG fasting plasma 
glucose, SITA sitagliptin

Table 2  Adverse events summary (safety population)

AE adverse event, 90% CI 90% confidence interval, EVO evogliptin, SAE serious adverse event, SITA sitagliptin
a  Possibly or probably related to the study treatment

EVO 2.5 mg (N = 35) EVO 5 mg (N = 36) EVO 10 mg (N = 36) SITA 
100 mg 
(N = 39)

Subjects with at least 1 AE

 N (%) 23 (65.7) 24 (66.7) 21 (58.3) 20 (51.3)

 90% CI 50.5 78.9 51.7 79.5 43.3 72.3 37.1 65.3

Discontinuations due to AEs

 N (%) 2 (5.7) 1 (2.8) 0 (0.0) 1 (2.6)

Reported AEs

 N 40 49 41 39

AEs relateda to study treatment

 N 0 4 0 7

SAEs

 N 1 1 1 1

Deaths

 N 0 0 0 0
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administration of EVO 5 mg showed similar reductions 
of HbA1c, FPG and BW, being the lower dosage pre-
ferred over the higher. Therefore, our results validate 
the efficacy of the previously approved dose regimen of 
EVO (once-daily 5 mg) to the Brazilian population.

Once-daily treatment with EVO 5  mg was safe and 
well tolerated. The most frequently reported AEs were 
similar to those observed with other DPP4is.

Conclusions
The results of this bridging study validate for the Brazil-
ian population the previously approved dose regimen of 
EVO (once-daily 5 mg), hence validate the results of the 
studies conducted in Korea during its clinical develop-
ment program for local approval in Brazil.
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Diarrhea 3 (8.6) 1 (2.8) 1 (2.8) 2 (5.1)

Flu-like symptoms 1 (2.9) 2 (5.6) 3 (8.3) 3 (7.7)

Urinary tract infection 1 (2.9) 2 (5.6) 3 (8.3) 2 (5.1)

T2DM with inadequate control 2 (5.7) 1 (2.8) 0 (0.0) 1 (2.6)

Dizziness 0 (0.0) 1 (2.8) 2 (5.6) 1 (2.6)

Eosinophilia 0 (0.0) 2 (5.6) 0 (0.0) 1 (2.6)

Abdominal pain 1 (2.9) 1 (2.8) 2 (5.6) 0 (0.0)

Dyslipidemia 1 (2.9) 0 (0.0) 2 (5.6) 0 (0.0)

Back pain 0 (0.0) 1 (2.8) 2 (5.6) 0 (0.0)

Upper airway infection 1 (2.9) 2 (5.6) 0 (0.0) 0 (0.0)

Dyspepsia 0 (0.0) 0 (0.0) 2 (5.6) 0 (0.0)

Nausea 1 (2.9) 1 (2.8) 1 (2.8) 2 (5.1)

Hyperglycemia 1 (2.9) 0 (0.0) 0 (0.0) 2 (5.1)
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