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OBOCHOBAHMUE. ViHrn6utopbl gunentuamnnentuaasbl 4 Tuna (nAMn-4), obnagasa MHKPETMHOBOW aKTUBHOCTbLIO, BO3AEN-
CTBYIOT Ha OfVH U3 OCHOBHbIX MATOr€HETUYECKMX MEXaHU3MOB CaxapHoro avabeta 2 tuna (CA2). IBOrMMNTUH ABNAETCA
HOBbIM Mpenapatom Knacca nAMM-4 ¢ yHukanbHbIMM ANA Knacca XapakTepuctukamm GapmMakoKNMHETUKN, SGGEKTUBHOCTb
1 6e30MacHOCTb KOTOPOro B MOHOTEPANMK Obila U3yyeHa paHee B NiaLeb0o-KOHTPOIMPYEMbBIX UCTbITAHUSX.

Ll,EHb OueHunTb 3¢¢EKTVIBHOCTb 1 6e30MacHOCTb 3BOMUMNTNHA B CPaBHEHUN C CUTAMNMUNTUHOM B MEXOYHAPOLHOM OBOVIHOM
caenom paHAOMU3INPOBAHHOM KOHTPOIMPYEMOM UCNbITaHUN Y 60J1bHbIX Cch2c HeynoBNeTBOPUTESIbHbIM KOHTPONEM MMNKe-
MW Ha MOHOTEPannn METd)OpMVIHOM. CpaBHI/ITb nony4vyeHHble pe3ynbtaTbl B pOCCI/IVICKOVI n KODEVICKOIh nonynaumnax.

METO/ADbI. Hamu 6bina ncnonb3oBaHa 6a3a AaHHbIX nccnegoBaHnsa DBO-KOMBMU, B KOTopoi cofepkanuncb AaHHble POCCUIN-
CKUX U KOPENCKUX YYAaCTHUKOB 1CCefoBaHnA (B cooTHoweHun 1:4). Bcero B nccnepgosanue 1:1 66111 paHAOMU3UPOBaAHDI
nauueHTbl (N=281), NonyyasLune MOHOTEPanuio MeThOpPMUHOM B fo3e He MeHee 1000 mr/cyT (142 — B rpynny 3BOMMUMNTUHA
5 mr, 139 - B rpynny cutarnunTuHa, 100 mr). ViccnegoBaHue meno napanienbHbi AU3aliH, NPOAOMKATENbHOCTb Tepanun
coctaBuna 24 Hepl. [lepBNYHOM KOHEUHOW TOUKOW OblI0 aBCONMIOTHOE M3MEHEHME YPOBHA MMKUPOBAHHOIO reMoriiobuHa
(HbA, ) uepe3 24 He MO CPAaBHEHUIO C ICXOAHBIM 3HaYeHMeM. [InA JoKa3aTeNbCTBa He MeHbLuel 3GpOeKTUBHOCTI 3BOrNUNTY-
Ha MO CPAaBHEHUIO C CUTArIUMTMHOM ObUIO HEOOXOAMMO, UYTOObI BEPXHAA rpaHuLla 95% ABYCTOPOHHETO JOBEPUTENBHOMO
uHTepBana (JW) ona cpegHen pasHuLbl MeXay rpynnamm U3MeHeHNsa YPOBHA HbA1c Ha 24-1 Hefene No CPaBHEHMIO C UCXOoa-
HbIMW 3HaYeHnAMM He npesbiwana 0,35%. [lononHuTenbHO NPOBOAWICA aHanM3 noarpynn.

PE3YJIbTATbI. B rpynne naumeHTOB, NPWHUMABLWIUX 3BOMUMTUH, U3MeHeHue ypoBHA HbA, coctasuno -0,58+0,70%
(p<0,001), a B rpynne NnpuHMMaBLUMX cuTarnunTuH — -0,61+0,66% (p<0,001). Mexrpynnosoe pasnuumne 3¢pdeKTBHOCTHU CO-
ctaBuno 0,03% [95% [1W:-0,14; 0,19%], uTo HMXe yCcTaHOBNEHHOW rpaHuubl 0,35% 1 AOKa3bIBaeT He MeHbLLYI0 3P PEeKTUBHOCTb
3BOMMMTMHA MO CPaBHEHMIO C cMTarNUMNTMHOM. Habnoganacb TeHaeHUmMA K 6onblien 3gpdeKTMBHOCTM 060MX NpenapaToB
B IOXKHO-KOperckon cybnonynauum (p=0,030), oaHako cHukeHne HbA, 6bino conoctasumbim (p=0,657). Oba npenapa-
Ta XOpOLO nepeHocUnucb. HexxenatenbHble ABNEHUA Npu nNpreme 0b6omx npenapaTosB HabnoaanMcb NpPenmyLLecTBeEHHO
CO CTOPOHbI XXenyfouHO-KuLeyHoro TpakTa (*KKT), npm 3Tom KonnuecTBo HexenaTtenbHbIx AsneHui (HA) 6bino conoctaBrmo
(p>0,05) mexxpy npenapatamu, a HA co ctopoHbl KKT pernctprpoBanuch yale y naymeHToB 13 KOxHon Kopen (p=0,014).
TaxenbIX T’MNoranKeMmnyecknx 3nm3ofoB 3aperncTpupoBaHo He 6bi1o. YacToTa pa3BuTKA IErKUX TMNOrNKEMUYECKMX SMK-
30,08, 3aperncTPUPOBaHHbIX B TeueHre 24 Hep, Obina conoctaBuma mexgy rpynnamu (p=0,365) n coctasuna 0,7% B rpynne
3BorNuUNTMHa 1 5,2% B rpynne cutarnunTnHa.

3AKNKIOYEHUE. B HacToseM nUccieqoBaHMM NPOAEMOHCTPMPOBaHbl He MeHbluasa 3$GeKTMBHOCTb 1 ComnocTaBumas 6es-
0ONacHOCTb Npenapara 3BOMUMNTUH B flo3e 5 Mr onH pa3 B AeHb NO CPAaBHEHWIO C cuTarnmnTuHoM 100 Mr oguH pas B AeHb.
Mpodunnb 3ddeKkTMBHOCTU N 6€30MACHOCTM 3BOMMUMTNHA Obli1 CONOCTaBUM B POCCUINCKON 1 KOPENCKOI NOoNynsaLmsX.
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EFFICACY AND SAFETY OF EVOGLIPTIN VERSUS SITAGLIPTIN AS ADD ON TO METFORMIN
ALONE IN A COMBINED RUSSIAN-KOREAN POPULATION. EVO-COMBI TRIAL
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BACKGROUND: Dipeptidyl-peptidase-4 inhibitors (iDPP-4) are pathogenically targeted drugs for diabetes mellitus type 2
(T2DM). Evogliptin is a new member of iDPP-4 class. The drug has the longest half-elimination period among the class, and
its efficacy and safety as monotherapy have been already studied in placebo-controlled randomized clinical trials.

AIMS: To study efficacy and safety of evogliptin as compared to sitagliptin in T2DM patients with unsatisfying glycemic con-
trol with metformin monotherapy via a multinational double blind randomized controlled trial. To compare the study results
in Russian and Korean subpopulations.
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MATERIALS AND METHODS: We used a combined Russian-Korean database (1:4) of EVO-COMBI trial. 281 adult T2DM pa-
tients administered metformin alone (at least 1000 mg/day) were randomized 1:1 to add on evogliptin (142 patients) or
sitagliptin (139 patients) for 24 weeks once daily. The primary endpoint was change in glycated hemoglobin (HbA1c) level
at Week 24 as compared to baseline. Non-inferiority was concluded if the upper limit of the 2-sided 95% confidence interval
for the HbA1c difference between treatments was < 0.35 %. Subgroup analysis for between-subpopulation difference in
treatment effect was also conducted.

RESULTS: The mean between-group difference was 0.03 % [95 % Cl: -0.14; 0.19 %)], that confirms non-inferiority of evogliptin
(mean HbA1c decrease -0.58 + 0.70 %, p<0.001) to sitagliptin (mean HbA1c decrease -0.61 £ 0.66 %, p<0.001). Evogliptin
and sitagliptin both tend to be more effective in South Korean subpopulation in terms of fasting plasma glucose lower-
ing (p=0.030), however HbA1c decrease in subpopulations was comparable (p=0.657). Both drugs were well tolerated in
both subpopulations. Adverse effects were associated mostly with gastrointestinal disorders, and the frequency was com-
parable between treatment groups (p>0.05). Gastrointestinal adverse effects were registered more often in Korean patients
(p=0.014). There were no severe hypoglycemia. Frequency of mild hypoglycemia was comparable between evogliptin and
sitagliptin (0.7 % and 5.2 %, respectively, p=0.365).

CONCLUSIONS: Evogliptin 5 mg/day is non-inferior to sitagliptin 100 mg/day in T2DM patients with unsatisfying glycemic
control with metformin monotherapy. Safety profile is also comparable. Efficacy-safety profile of evogliptin is comparable in

Russian and South Korean subpopulations.
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BACKGROUND

The contemporary treatment protocols for type 2
diabetes mellitus (T2DM) include an intensification
of the early combination of metformin drug and early
therapy for patients with HbA1c < 7.5%, which comprise
important options to maintain glycaemic control. These
treatment combinations were recognised as optimal
as they influence the main pathogenetic mechanisms
of T2DM, namely insulin resistance (metformin) [1]
and insulin/glucagon secretion disorder. The latter
is optimally affected by drugs and incretin therapy,
especially dipeptidyl peptidase type 4 inhibitors (iDPP-
4) [2].

Several iDPP-4 are currently registered in the
Russian Federation, including Sitagliptin, Saxagliptin,
Vildagliptin, Linagliptin and Alogliptin. Therefore,
sufficient information on the efficacy and safety of
individual drugs is crucial to optimise the treatment
selection. Although clinical studies evaluating the
efficacy of abovementioned treatment options, a
combination of both monotherapy [3-7] and other
drugs treatment options [8-12], direct comparative
studies of the various gliptins are required. Meta-
analyses are used for drug comparisons to demonstrate
extent Sitagliptin and Vildagliptin provide higher
efficacy than other iDPP-4, both in monotherapy [13]
and in combination with metformin [14].

Craddy et al. performed a meta-analysis to compare
the efficacy of the iDPP-4 (Alogliptin, Linagliptin,
Saxagliptin, Sitagliptin and Vildagliptin) (Table 1) [15]
and found that all produced an absolute decrease of
0.45-0.59% in the HbA1c level, which carried a similar
risk of a hypoglycaemic episode. A comparative
analysis is also carried out for the efficacy of different
iDPP-4 when combined with metformin (see Table
1). Moreover, iDPP-4 administration as second-line
therapy, in addition to metformin, led to an additional
HbA1c reduction of 0.48-0.70% as compared with
metformin monotherapy. The same study also revealed
that iDPP-4, both in monotherapy and in combination
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with metformin, did not affect body weight (see Table
1) [15]. However, these results are limited because
the severity of the hypoglycaemic effect exerted by
iDPP-4 correlates directly with the HbA1c baseline
level because of the glucose-dependent effects of
the preparations on insulin secretion, (i.e. an absolute
decrease of HbA1c depends both on its baseline value
and on the patient’s body mass index (BMI)) [16]. The
aforementioned meta-analysis included patients with
different median body weight (see Table 1).

The complexity of indirect comparisons on the
efficacy of individual drugs is caused by the influence
of several factors, such as ethnicity [17], patient’s
age [18, 19], duration of diabetes [20], the severity
of insulin resistance [21] among others. All these
evidences support a need for direct comparative
studies of Sitagliptin and Saxagliptin [22], Sitagliptin
and Vildagliptin [23]). Such direct comparisons
demonstrated either comparable [23] or better [22]
efficacy of Sitagliptin and Vildagliptin as compared with
other iDPP-4, leading to a conclusion that these two
drugs were considered as reference drugs, especially
sitagliptin registered in most countries.

Evogliptin is a new selective DPP-4 inhibitor, similar
to Sitagliptino (>80%), that inhibits the enzyme for 24
hours [24]. The peak blood concentration is 5 hours
after intake and the half-life is 36-39 hours. In South
Korea, a study was performed to compare the efficacy
and safety of Evogliptin monotherapy using different
doses (2.5 mg, 5 mg, 10 mg once per day) with placebo
in the T2DM patient population. Patient’s average
fasting glycaemia levels were 8.28 mmol/l, and the
average HbA1c was 7.6%. The treatment period was
12 weeks, after which the endpoints were evaluated.
The results showed that 2.5, 5 and 10 mg of Evogliptin
doses led to a significant clinical decrease of HbA1c
by 0.46%, 0.57% and 0.51%, respectively as compared
with placebo. No difference was found on the effect of
the three-drug concentrations. The drugs significantly
improved insulin secretion and did not affect the
patients’ body weight [25].
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Table 1. Comparative analysis of the efficacy of individual inhibitors of dipeptidyl-peptidase 4 in monotherapy and combined with metformin. All values

are weighted mean (95% confidence interval). Adapted from Craddy et al. [15].

Initial Absolute Probability Absolute risk of Initial d‘:?::::?n
Preparation HbA1c, %* decreasein ofreaching hypoglycaemia weight, body weiaht
"7 HbA1c,% HbA1c<7% development kg* ykg ght,
In monotherapy
- -0.58 40% 0.13% 0.17
Alogliptin 25 mg 800 083:-033) (34-59%)  (0.003-07%) ©°’7 (-0.60; 0.23)
R -0.58 34% 0.8% 0.12
Linagliptin 5 mg 8.13 (0.81:-035)  (19-53%)  (0.003-42%) > (-0.62; 0.38)
- -0.45 25% 0.88%
Saxagliptin 5 mg 859 (075-015) (11-44%)  (0.062-38%) 00 -
N -0.59 37% 0.29% 0.20
sitagliptin 100 mg 796 (075:-043)  (24-51%)  (0.046-097%) &> (-0.18: 0.60)
o . -0.52 39% 0.37% 033
Vildagliptin 50 mg x 2 times 849 (071;-031)  (24-55%)  (0.043-14%)  °° (-0.12; 0.80)
Combined with metformin
o 1.10 56% 0.39% -0.45
Alogliptin 25 mg 793 (138,-082) (32-78%)  (0.028-1.7%) - (-222:131)
R 0.99 41% 12% -0.54
Linagliptin 5 mg 800 (117082  (22-63%) (0.36-2.8%) 83.0 (-6.31; 5.09)
. -1.03 31% 13%
saxagliptin 5 mg 843 (121,:085)  (17-50%)  (045-3.0%) o' ;
o -1.06 38% 2.1% 0.99
sitagliptin 100 mg 834 122091  (22-57%)  (074-47%) % (238035
L . -1.02 35% 12% 0.15
Vildagliptin 50 mg x 2 times 786 (118,-086) (18-54%)  (037-31%) 00 (-0.99; 1.28)
Note: * Weighted average value.
Oh et al. assessed the efficacy and safety of Evogliptin METHODS

in T2DM patients with different renal dysfunction
manifestations.Both the Evogliptin plasmaconcentration
and the degree of DPP-4 inhibition increased with a
decreasing renal function. The average area from 0 to
120 hours after a single dose of drug increased by 1.2, 1.8
and 1.98 times with mild, moderate and severe chronic
renal failure, respectively as compared with the group
with preserved renal function. On the other hand, no
clinically significant changes in the efficacy and safety
of Evogliptin were demonstrated [26].

AIM

The present study aimed to assess the efficacy
and safety of Evogliptin 5 mg (Dong-A ST Co., Ltd.,
South Korea/GEROFARM, Russia) and metformin for
the management of T2DM patients with inadequate
glycaemic control. The efficacy of Evogliptin (5 mg) and
Sitagliptin (100 mg) in combination with metformin
was first compared among patients of different ethnic
groups (South Korea and the Russian Federation).
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The present study was designed as an international
randomised, double-blind, multicentre study in active
control parallel groups (2 groups with the ratio 1:1).

Inclusion criteria

Inclusion criteria were as follows: (1) men and
women aged 18 years and older with a confirmed
diagnosis of T2DM; (2) who signed informed voluntary
consent; (3) had a glycated haemoglobin screening
level of 6.5-11.0%; (4) who received monotherapy with
metformin at a dose of at least 1000 mg per day for
at least 3 months, including the last 6 weeks before
screening; (5) had a BMI with a range of 20-40 kg/m2
at screening; (6) patients who signed an agreement to
adhere to barrier contraception methods from the time
of signing the informed voluntary consent until the
study completion.

Diabetes Mellitus. 2018;21(4):241-254



Group 1:

SCREENING
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- Metformin = 1000 mg/day
- Evogliptin 5 mg
- Sitagliptin placebo

- Metformin = 1000 mg/day
Group 2:

VISIT 1
-2 Week

-1 Week

- Metformin = 1000 mg/day
- Evogliptin placebo
- Sitagliptin (Januvia®) 100 mg

VISIT 2
0 Week

VISIT 3
6 Week

VISIT 4
12 Week

VISIT 5
18 Week

VISIT 6
24 Week

Fig. 1. Cxema npoBeaeHnA nccnefoBaHna.

Exclusion criteria

Patients with one or more of the following criteria
were excluded: (1) Fasting plasma glucose of 15 mmol/I
or more at screening; (2) DM1, secondary diabetes
mellitus, or gestational diabetes mellitus; (3) myocardial
infarction or acute cerebrovascular disorder within the
last 6 months; (4) Chronic heart failure of class lll or IV (by
NYHA), hepaticcirrhosis,gallbladderdisease,acromegaly,
asthma, allergic skin diseases, thyroid dysfunction with
an abnormal thyroid-stimulating hormone level at
screening; (5) a history of coronary bypass surgery, or
gastrointestinal tract resection; (6) Indicators of alanine
aminotransferase (ALT) and aspartate aminotransferase
(AST), exceeding the standard upper limit by more than
2.5 times; (7) indicator of creatine phosphokinase (CK)
exceeding the standard upper limit by more than 2.5
times with symptoms of dyspnoea and chest pain; (8)
level of blood serum creatinine in blood exceeding 132.6
pmol/l in men or 123.8 umol/l in women; (9) fasting
triglycerides exceeding 4.52 mmol/l; (10) patients
currently taking oral contraceptives, corticosteroids,
warfarin, digoxin, or CYP3A4 isoenzyme inhibitors or
inducers; (11) prior therapy with insulin or glucagon-
like peptide 1 (GLP-1) analogues (in exceptional cases,
patients who received insulin for no more than 2 weeks
after surgery or examination could be included), or
thiazolidinediones or iDPP-4 for 6 months prior to
screening; (12) anamnestic information of alcohol or
drug abuse within 2 months prior to screening; (13)
participation in a pharmacological clinical trial for 2
months prior to the study; (14) pregnant and lactating
women; (15) any other conditions judged by the
investigator to hinder the patient’s participation in the
study; (16) allergic reactions to the components of the
preparation Januvia® (Sitagliptin).

The study was conducted in 33 clinical centres,
among which 6 were located in the Russian Federation,
and 27 were located in South Korea.

The study design comprised a 2-week screening

period and a 24-week treatment period. The scheme of

the study is presented in Fig. 1.
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Included patients were randomised into two groups
according to the glycated haemoglobin HbA1c level
at screening (HbA1c < 8.5% or HbA1c = 8.5%), using a
stratified randomisation method. During the screening
period, all patients were asked to take the same dose of
metformin prior to screening. Subsequently, patients
continued to take metformin, in combination with
either the study drug (e.g. Evogliptin, film-coated
tablets, 5 mg), or a reference preparation (Sitagliptin,
film-coated tablets, 100 mg) in combination with
placebo. As a follow-up, patients visited the research
centre at 6-week intervals. At each visit, the medical
investigator monitored patients’ compliance to the
recommended diet, physical activity and concomitant
therapy through physical examination, BMI evaluation,
measurement of vital signs (blood pressure, heart rate
and respiratory rate), clinical and biochemical blood
analysis, general urine analysis, HbA1c level, fasting
plasma glucose concentration and occurrence of
adverse events.

Conditions for early termination of therapy

Participation could be terminated prior to the end
of the study if: (1) the patient requested withdrawal
(recall of informed consent or refusal to visit the clinical
centre); (2) the patient took a medication that was not
prescribed by the principal investigator, which was
expected to affect the efficacy and safety evaluation
of the study drug; (3) participation in the study was
hindered by serious adverse events or clinically
significant laboratory test abnormalities, including
the development of acute pancreatitis. Patients could
also withdraw from the study if (4) after 2-week rescue
therapy (Glimepiride), the fasting blood glucose
exceeded 15.0, 13.3 and 11.1 mmol/l after visits 2, 4
and 5, respectively; (5) the patient underwent one
episode of severe or symptomatic hypoglycaemia or
two episodes of asymptomatic hypoglycaemia during
treatment; (6) the investigator decided to discontinue
the patient’s participation in the study.

The primary endpoint of the study was a change in
the level of HbA1c (%) at week 24 as compared with
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the baseline values. To prove Evogliptin non-inferiority
as compared with Sitagliptin, it was necessary that the
95% bilateral confidence interval (Cl) upper limit for
the average group difference in HbA1c level changed
at week 24 in comparison with baseline values that did
not exceed 0.35%.

The secondary endpoints were: (1) change in
fasting plasma glucose (FPG) concentration at week
24 as compared with initial value; (2) change in lipid
profile parameters (total cholesterol, high-density
lipoprotein (HDL), low-density lipoprotein (LDL),
triglycerides (TG), free fatty acids (FFA)) at week 24 as
compared with initial value; (3) proportion of patients
who achieved HbA1c < 6.5% at week 24; (4) number of
cases requiring immediate hyperglycaemia correction;
(5) changes in the level of basal insulin and C-peptide
at week 24 relative to the baseline level; (6) change in
insulin resistance index HOMA-IR at week 24 relative
to baseline; (7) change in the index of function of
pancreatic PB-cells HOMA-B at week 24 relative to
baseline; (8) change in the QUICKI index at week 24
relative to baseline; (9) change in body weight at week
24 as compared with baseline value; (10) change in the
mean daily blood glucose level at week 24 as compared
with the baseline value.

The criteria for safety assessment included: (1)
occurrence, frequency and severity of adverse events;
(2) changes in physical examination parameters; (3)
changes in vital indicators relative to the baseline
level; (4) changes in instrumental indicators (ECG in
12 leads) relative to the baseline level; (5) incidence of
hypoglycaemia episodes (plasma glucose level < 3.9
mmol/l); (6) changes in the clinical indices, biochemical
blood tests and general urinalysis relative to the
baseline level.

Subgroup analysis was performed for the primary
efficacy point (i.e. change in HbA1c level), and the
secondary efficacy point (i.e. changes in the FPG level;
changes in FA as assessed by: HbA1c level at screening
(HbA1c < 8.5% and 8.5%), gender, age (up to 65 years,
65 years and older at the time of screening), BMI (<
25, > 25 at the time of screening) and study country
(Russia, South Korea)).

Physical examination and laboratory and
instrumental testing of patients were conducted
according to standard protocols. The average daily
blood glucose was determined using patient self-
monitoring of blood glucose levels. The average daily
glucose level were corresponded to the average of the
7 daily glucose (i.e. prior to meals, 2 hours after meals
and at bedtime), using a glucometer in one of the 7
days prior to the hospital visit. In the data analysis,
all the 7 glucose levels at Week 0 and Week 24 were
measured.
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The HOMA-IR index was calculated using the
formula:

. mmol
fasting glucose

*fasting insulin ( “L: )
HOMA-IR = m

225 .
The NOMA-Bindex was calculated using the formula:

20 * fasting insulin ( Hy )
ml

HOMA-B =

mmol

| -35

fasting glucose

The QUICKI index was calculated using the formula:

HOMA-B = !

uu
ml

mmol
|

log (fasting insulin ) + log (fasting glucose *18)

In the Russian Federation, all the study documents
(i.e. protocol, investigator's brochure, informed
consent, patients’ life and health insurance documents)
were approved by the Ethics Council (Conclusion of
the Ethics Council meeting No. 118 of 02.02.2016). In
South Korea, the study was approved by the Ministry
of Food and Drug Safety and received on 4 November
2013 (Resolution No. 11953). Additionally, the study
was approved by the Independent Ethical Committees
at each participating research centre.

Principles of calculating the sample size. The sample
size was calculated using the results of the previous
studies focusing on the 24-week iDPP-4 administration.
The required number of patients were calculated under
the following assumptions: a standard deviation of
HbA1c level changed relative to the baseline of 0.9; a
boundary of non-inferiority of 0.35%; a significance
level of 2.5% (a, unilateral); a power of 80% (1-p).

Methods of the statistical data analysis. To compare
the non-inferiority of Evogliptin with the active control
Sitagliptin preparation, the 95% bilateral Cl was calculated
for the average difference between groups with the HbA1c
change at 24 weeks as compared with the baseline level.

To analyse the efficacy and safety indicators, the
significant changes at week 24 relative to baseline
was assessed in each group. Depending on the type
of data collected, the Student’s t-test for coupled
aggregates, the non-parametric Wilcoxon test, or the
non-parametric Mann-Whitney test was performed.
Depending on the type of data for group comparisons,
the Student’s t-test for independent groups, the non-
parametric Mann-Whitney test, the Fisher exact test, or
the Pearson x2 criterion was performed.

Efficacy was analysed using the primary endpoint
on a set of randomised patients who took the study
drug, and for which the primary point value of efficacy
(Full Analysis Set, FA-set) was estimated at least once.
A secondary analysis was performed in patients who
completed the study, did not receive the salvage
therapy (Glimepiride) and did not have any serious
protocol deviations (Per Protocol Set, PP-set). Safety
assessment was performed in patients who took at
least one dose of the study drug and underwent at
least one safety indicator assessment.
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Table 2. Initial demographic, anthropometric and anamnestic characteristics of patients

Indicator (mean + standard deviation) E\(r:f:izzt;n S|(t:=g1ll3|:>9t;n p-value
Age, years 57.43+9.50 57.86+9.23 0.703
<34 years, n (%) 3(2.1) 1(0.7)
35-44 years, n (%) 9(6.3) 10(7.2)
45-54 years, n (%) 9(27.5) 42 (30.2)
55-64 years, n (%) 55 (38.7) 47 (33.8) 0.652
65-74 years, n (%) 34 (23.9) 35(25.2)
75-84 years, n (%) 1(0.7) 4(2.9)
=85 years, n (%) 1(0.7) 0 (0.0)
Gender
male, n (%) 65 (45.8) 66 (47.5) 0.867
female, n (%) 77 (54.2) 73 (52.5)
Body weight, kg 71.55+15.87 70.87+14.96 0.880
Height, cm 163.51+8.80 162.94+9.38 0.432
BMI. kg/m2 26.58+4.35 26.49+3.83 0.779
<25 59 (41.5) 55 (39.6)
>25 83 (58.5) 84 (60.4) 0.829
DM duration, years1 8.59+5.49 7.74+4.66 0.260
HbA1c on screening 7.45+0.71 7.46x0.74 0.734
Lower than 8.5%, n (%) 122 (85.9) 123 (88.5) 0.600
8.5% and more 0(14.1) 16 (11.5)
Diabetic retinopathy, n (%) 8(5.8) 14 (9.9) 0.245
Diabetic neuropathy, n (%) 25(18.0) 26 (18.3) 0.933
Diabetic nephropathy, n (%) 6(4.3) 5(3.5) 1.00
Disorders in the cardiovascular system in the history, n (%)
Arterial hypertension 58 (41.7) 61 (43.0) 0.693
Myocardial infarction 3(2.2) 1(0.7) 0.630
IHD. Angina 3(2.2) 1(0.7) 0.630
IHD. Unstable angina 1(0.7) 2(1.4) 0.985
Atrial fibrillation 4(2.9) 1(0.7) 0.380
Chronic heart failure 1(0.7) 2(1.4) 0.990

Notes: 1Since several participants could not provide the exact diagnosis date, diabetes duration was calculated using the following formula: (screening
visit year - the year of diagnosis + 1). Five participants had no information on the date of diagnosis establishment (n=138 for this indicator in each of the

groups).

RESULTS

A total of 208 patients (104 patients in each group)
demonstrated the non-inferiority of Evogliptin as
compared with Sitagliptin. Following a withdrawal
of 35% of the patients, a total of 320 patients (160
patients in each group) were included. The screening
was performed in 348 patients, among whom 67 did
not pass the screening test. This remained a total of
281 participants randomised for the clinical study.
Among the randomised patients, 142 patients received
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Evogliptin and metformin (group 1), and 139 received
Sitagliptin and metformin (group 2). However, a total
of 256 patients (131 patients from group 1 (93.0%)
and 125 patients from group 2 (89.9%)) were able to
complete the test. The reason for early withdrawal
included ‘patient’s refusal’ (n=8), the occurrence of
‘adverse event’ (n=8), deviation from the study protocol
(n=5) and ‘investigator’s decision’ (n=3). Information
regarding the patients randomised is presented in
Table 2.

At the start of the treatment, subjects in Russia
had a higher fasting glucose level (p = 0.039), and a
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higher concentration of blood C-peptide (p = 0.002)
than those in South Korea. Russian patients also had
higher BMI (p < 0.0001), and dyslipidaemia (p = 0.0003
for total cholesterol concentration, p < 0.0001 for LDL
concentration) than South Korean patients. However,
the two subpopulations did not differ in the level of
HbA1c and insulin resistance index. Russian patients
had a higher glomerular filtration rate (p = 0.013)
and arterial hypertension (p = 0.016) than South
Korean patients. Thus South Korean patients received
angiotensin-converting enzyme inhibitor therapy (p <
0.0001). Blood pressure was satisfactory and similar in
both subpopulations (p = 0.316 for systolic blood BP
and p = 0.568 for diastolic BP).

The results of this study are presented for the first
time in the clinical research environment.

Efficacy analysis at the primary endpoint included
data of 274 patients (140 subjects in the Evogliptin
group and 134 subjects in the Sitagliptin group). The
remaining 7 patients were excluded from the Full
Analysis Set due to missing data.

Compared to baseline, HbA1c (%) changed after 24
weeks of treatment. The mean + standard deviation of
patients taking Evogliptin were 0.58 + 0.70 and -0.61
+ 0.66 of patients taking Sitagliptin (both p < 0.0001).
In the group difference in the HbA1c, the mean values
changed at week 24 by 0.03% [95% Cl: —0.14; 0.19%].
Post-hoc covariate analysis of the primary endpoint,
considering the drug treatment of the ethnic the 0.35%
limit separation group of non-inferiority, proved non-
inferiority of the Evogliptin preparation in relation
with the Sitagliptin group and the research group.
This showed that none of the listed covariates was
statistically significant (p > 0.05). Changes in the level
of HbA1c during treatment are shown in Fig. 2.

Proportion of patients who reached a HbA1c level
of 6.5% or lower. Results from the PP-set showed that
the 31,67% in the Evogliptin group (38 of 120), and
36.61% in the Sitagliptin group (41 of 112) exhibited an
HbA1c level below 6.5% after 24 weeks of treatment.
No significant differences were observed between the
two groups (p = 0.345).

Number of  cases requiring immediate
hyperglycaemia correction. Immediate hyperglycaemia
correction with the subsequent prescription of salvage
therapy (Glimepiride) was required for two patients
taking Evogliptin and for no patients taking Sitagliptin.
The risk of hyperglycaemic conditions did not differ
between the groups (p = 0.497).

Laboratory indicators. Initial values and changes
in the laboratory indices of secondary endpoints are
provided in Table 3. The analysis was performed on the
patients of PP-set. A statistical significant decrease in
both fasting and daily glycaemia levels, and an increase
in the HOMA-B index after 24 weeks of treatment
(p < 0.0001) were recorded. Moreover, patients
receiving Sitagliptin underwent a decrease in the
total concentration of FFA (p = 0.021). No significant
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changes were observed for other indicators and no
significant differences were found between the two
groups, regarding the secondary endpoints.

Subgroup analysis revealed no statistically
significant differences in the efficacy of Evogliptin
and Sitagliptin. Results (median, Cl) concerning HbA1c
change are presented in Table 4 and those concerning
fasting glycaemia are presented in Table 5.

Considering the previously evidence supporting a
greater efficacy of iDPP-4 in the Mongoloid race [17],
an additional comparison of Evogliptin efficacy was
performed between the Russian and South Korean
subpopulations. A slightly greater reduction in fasting
glycaemiawasfoundfortheSouthKoreansubpopulation
(p = 0.030), whereas both subpopulations exhibited
similar HbA1c level (p = 0.657). Similar results were
obtained for Sitagliptin efficacy, which was consistent
with previously published data.

For safety analysis, the incidence of adverse events
(AE) and adverse drug reactions (ADR) was assessed
separately. No serious adverse events (SAE) were
observed in association with the study drug. Patients
taking Evogliptin exhibited more ADRs (p = 0.015)
significantly, although most were mild. Only 2 cases
presented moderate severity (1 patient receiving
Evogliptin and 1 patient receiving Sitagliptin). Severe
ADRs were not observed in either group. Regarding
the incidence of ADRs, no significant differences were
found between the groups. Information about the
frequency of AEs, SAEs, ADRs and the most frequent
AEs and ADRs is presented in Table 6.

In the study, 1 episode of angina (severity level is
mild AE), 1 episode of unstable angina (severe AE) and
1 case of acute myocardial infarction (severe AE) were
observed among patients taking Evogliptin, although
none was associated with the treatment. Among the
patients receiving Sitagliptin, 1 presented a cardiac
rhythm disorder (mild AE) and 1 presented a complete
atrioventricular blockade (severe AE), none was
associated with the treatment. Since gastrointestinal
disorders are expected during the intake of incretin
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Fig. 2. Change in HbA1c when treatment (mean + standard error)
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Table 3. Changes in the indicators of secondary endpoints
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Indicator#(mean *+ standard deviation)

Evogliptin

Sitagliptin

p-value

(n=120) (n=112) (between groups)

Fasting glycaemia level, mmol/I
Week 0 7.54%1.67 7.91x1.75 ns
Change after 24 weeks -0.54+1.55 -0.75+1.33 ns
p -value <0.0001 <0.0001

Fasting insulin level, pU/ml
Week 0 8.68+6.55 8.74+4.54 ns
Change after 24 weeks 0.83+5.51 0.50+3.88 ns
p-value ns ns

Fasting C-peptide level, ng/ml
Week 0 2.30%1.21 2.40+1.01 ns
Change after 24 weeks 0.06+0.86 0.16+1.02 ns
p-value ns ns

HOMA-B index, %
Week 0 47.64+32.25 45.45+30.45 ns
Change after 24 weeks 11.60+28.55 13.98+26.13 ns
p-value <0.0001 < 0.0001

HOMA-IR index
Week 0 2.94+2.56 3.10+1.84 ns
Change after 24 weeks 0.10+2.31 -0.09+1.62 ns
p-value ns ns

QUICKI index
Week 0 0.15+0.01 0.14%0.01 ns
Change after 24 weeks 0.00+0.01 0.00+0.01 ns
p-value ns ns

Average daily glycaemia level, mmol/I
Week 0 8.90+1.92 9.20+2.00 ns
Change after 24 weeks -0.95+1.51 -1.32+1.56 ns
p-value <0.0001 <0.0001

Body weight, kg
Week 0 71.26£15.48 70.55+15.38 ns
Change after 24 weeks 0.33+1.98 0.29+2.18 ns
p-value ns ns

Total cholesterol, mmol/I
Week 0 4.51+£1.09 4.43+1.07 ns
Change after 24 weeks -0.10£0.81 -0.01+0.64 ns
p-value ns ns

LDL, mmol/I
Week 0 2.75x1.02 2.68+0.97 ns
Change after 24 weeks -0.10£0.67 -0.04+0.56 ns
p-value ns ns

HDL, mmol/I
Week 0 1.35+£0.29 1.31+£0.35 ns
Change after 24 weeks 0.01+0.22 0.00+0.24 ns
p-value ns ns
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Table 3. Changes in the indicators of secondary endpoints

Indicator#(mean + standard deviation) E(\rl‘ogl;gg)n S(irt‘ag!li?;i)n (betv:,e-Z:I:foups)

Triglycerides, mmol/I

Week 0 1.56+0.80 1.65+0.74 ns

Change after 24 weeks -0.03+£0.82 0.09+0.85 ns

p-value ns ns
Free fatty acids, puEq/I1

Week 0 673.86£252.98  688.21+278.12 ns

Change after 24 weeks -25.46+269.96 -67.85+276.32 ns

p-value ns 0.021

Notes: 'ns'=non-significant’-no statistically significant differences were revealed (p > 0.05).

1 For several patients, the laboratory analysis of FFA was performed by determining the FFA through gas chromatography in selected ion mode (GC-SM).
Precise concentrations of saturated and monounsaturated fatty acids were determined separately, without the overall FFA index. In this case, the results
do not seem to be correct; the table presents the results of FFA determination in the PP-set of 182 patients (95 patients of group 1 and 87 patients of

group 2).

Table 4. Subgroup analysis for indicators of HbA1c change after 24 weeks of treatment, %.

Subgroup n Evogliptin n Sitagliptin p-value
HbA1c <8.5% 119 -0.47 [-0.82;-0.14] 118 -0.56 [-0.90; -0.20] 0.322
HbA1c 28.5% 19 -1.21[-1.78; -0.56] 16 -1.34[-1.88;-1.02] 0.679
Men 63 -0.60 [-1.02;-0.19] 64 -0.69 [-1.11;-0.30] 0.558
Women 75 -0.47 [-0.82; -0.14] 70 -0.56 [-0.82;-0.21] 0.481
Under 65 years 103 -0.52[-0.91;-0.23] 97 -0.66 [-1.00; -0.20] 0.643
65 years or more 35 -0.44[-0.77;-0.10] 37 -0.56 [-0.83;-0.37] 0.168
BMI <25 kg/m2 59 -0.52 [-0.90; -0.21] 54 -0.56 [-1.02; -0.24] 0.573
BMI225 kg/m2 79 -0.47 [-0.93;-0.12] 80 -0.64 [-0.93; -0.27] 0.460
Russia 27 -0.50 [-1.00; -0.05] 28 -0.45 [-1.02; 0.05] 0.711
South Korea 111 -0.52[-0.90; -0.18] 106 -0.64 [-0.97; -0.34] 0.702
Table 5. Subgroup analysis for indicators of fasting glycaemia level change after 24 weeks of treatment, mmol/I
Subgroup n Evogliptin n Sitagliptin p-value

HbA1c <8.5% 119 -0.33[-1.12; 0.16] 118 -0.50[-1.19; 0.10] 0.387
HbA1c =8.5% 19 -0.78 [-2.02; 1.06] 16 -1.08[-2.21;-0.61] 0.707
Men 63 -0.72 [-1.45; 0.04] 64 -0.53 [-1.27;0.00] 0.619
Women 75 -0.16 [-0.78; 0.33] 70 -0.56 [-1.19; 0.28] 0.075
Under 65 years 103 -0.50[-1.32;0.14] 97 -0.56 [-1.27; 0.05] 0.717
65 years or more 35 -0.19[-0.72; 0.27] 37 -0.61 [-1.33; 0.06] 0.098
BMI <25 kg/m2 59 -0.39 [-1.14; 0.08] 54 -0.89[-1.39; 0.00] 0.126
BMI 225 kg/m2 79 -0.33[-1.26; 0.21] 80 -0.44[-1.17;0.17] 0.738
Russia 27 0.07 [-0.94; 1.06] 28 -0.69 [-1.22; 0.33] 0.104
South Korea 111 -0.50 [-1.25; 0.06] 106 -0.50 [-1.28; 0.06] 0.702

mimetics, a comparative analysis was performed
between the Russian and South Korean subpopulations
regarding the incidence of AEs. The percentage of
patients with gastrointestinal AEs (i.e. dyspepsia,
diarrhoea, constipation, nausea, vomiting, discomfort
in the epigastric region and others) was lower in the
Russian than South Korean subpopulation, both of
which used Evogliptin (4% and 14 %, respectively, p
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= 0.014), and Sitagliptin (3% and 9%, respectively, p =
0.014).

The frequency of hypoglycaemic episodes was
separately analysed. No statistically significant
differences were found between the groups with the
hypoglycaemia (p = 0.365) incidence and its types:
exactly defined symptomatic hypoglycaemia (p =
0.242); asymptomatic hypoglycaemia (p = 0.618) and
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Table 6. Most frequent adverse events and adverse drug reactions observed during the study

Evogliptin, n (%) Sitagliptin, n (%)

Event (140 patients) (136 patients) p-value
Total AEs 61 (43.6) 51(37.5) ns
Total SAEs 5(3.6) 6 (4.4) ns
DT disorders 17 (12.1) 11 (8.1) ns
Infectious and parasitic diseases 16 (11.4) 15(11.0) ns
Disorders in the musculoskeletal and connective tissue 8(5.7) 10(7.4) ns
Disorders in the skin and subcutaneous tissue 8(5.7) <5% ns
Total ADRs 24(17.1) 7 (5.1) 0.015
DT disorders 5(3.6) 3(2.2) ns
Disorders in the skin and subcutaneous tissue 5(3.6) 2(1.5) ns

Notes: 'ns'="non-significant’-no statistically significant differences were revealed (p > 0.05).
AE-adverse event-any clinical event detected in a subject of a clinical study after taking the medicinal product, which is adverse from a medical point of

view, which may not have a causal relationship with its use.

SAE-serious adverse event-any AE that, irrespective of the dose of the medicinal product, caused death, life-threatening, required hospitalisation or its
prolongation, resulted in persistent or significant incapacity for work or disability, constituted a congenital abnormality or birth defect.
ADR-adverse drug reaction-AE, for which the causal relationship with the drug intake cannot be ruled out.

DT - digestive tract.

probably symptomatic hypoglycaemia (p = 0.493).
In total, 1 hypoglycaemic episode was observed in
the Evogliptin group (asymptomatic hypoglycaemia),
whereas 7 episodes were observed in the Sitagliptin
group (3 exactly defined symptomatic hypoglycaemia, 1
probable symptomatic hypoglycaemia, 3 asymptomatic
hypoglycaemia). All episodes of hypoglycaemia
observed in South Korean patients. No episodes of
severe hypoglycaemia were observed during the study.

DISCUSSION

The primary result of the randomised phase llI,
active-controlled and double-blind study was the non-
inferiority of the new highly selective iDPP-4 Evogliptin
as compared with the reference preparation Sitagliptin.
One important aspect of this study was the inclusion of
patients from different ethnic groups. As stated above,
previous studies demonstrated a greater iDPP-4 efficacy
in the Asian population [17], which was confirmed by
the subgroup analysis performed in the present study
(the role of confounding differences in BMI at the start
of therapy was not excluded). Comparing the efficacy
of Evogliptin and Sitagliptin within the Russian and
Korean subpopulations, we demonstrated a similar
efficacy and non-inferiority of Evogliptin in relation to
Sitagliptin for both subpopulations.
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The present study demonstrated an improvement
in B-cell function, as estimated by the HOMA-{ index,
in both groups. The parameters to evaluate insulin
resistance (insulin and fasted C-peptide level, HOMA-IR
index and QUICKI index) remained unchanged in both
groups and the patient’s body weight. These results
were expected, given that the primary point of iDPP-4
administration was the secretory function of pancreatic
endocrine cells (a- and B-cells).

Effects of other metabolic parameters, such as
blood lipid levels and blood pressure, were statistically
insignificant and comparable in both groups. The only
observed difference was a decrease in the FFA level
during Sitagliptin therapy. Anincrease in the circulation
FFA level is often detected in obese patients and may
contribute to the peripheral (muscle) insulin resistance.
[27]. Itis suggested that their reduction can improve the
sensitivity of tissues to insulin. However, no significant
differences were observed in the dynamics of the
insulin resistance parameters measured in this study.
Additional studies, with a longer observation period,
are required to clarify the clinical role of a change in
FFA concentration associated with iDPP-4 therapy.

In the present study, a comparative subgroup analysis
with patient distribution to strata was performed,
according to the already known predictors of iDPP-4
efficacy (baseline HbA1c, patient’s gender, age, BMI,
ethnicity). However, significant differences in stratification
were only observed for the initial level of HbA1c. Both
groups exhibited similar tolerability and safety. The total
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number of AE was slightly higher in the Evogliptin group,
but all adverse effects in all the groups were mild. No SAE
were reported in any of the groups. There were also no
significant differences in the hypoglycaemia incidence.

CONCLUSION

This study demonstrates that a dose of 5 mg of
Evogliptin is non-inferior and comparably safe as
compared to Sitagliptin 100 mg.

ADDITIONAL INFORMATION

Source of financing. This analysis was performed with the grant
provided by the Russian Science Foundation (project No. 17-75-
30052) and co-financing provided under this project by Gerofarm.

Conflict of interest. |.E. Makarenko and V.V. Leusheva are
employees of the company Gerofarm.

A. Yu. Babenko, A.A. Mosikyan, E.V. Shlyakhto declare no obvious
and potential conflicts of interest related to the publication of this
article.

Participation of authors. A.Yu. Babenko is a coordinating
investigator of a double-blind, randomised clinical study to compare
the efficacy and safety of Evogliptin 5 mg and Sitagliptin 100 mg,
the principal investigator of the Almazov National Medical Research
Centre. Proofreading and reviewing of the original text of the
manuscript; A.A. Mosikyan-statistical analysis of the submitted data
(analysis of subgroups), writing of the original text of the manuscript;
V.V. Leusheva-statistical analysis of the research results, preparation
of a statistical report;

I.E. Makarenko-provision of a double-blind, randomised clinical
study to compare the efficacy and safety of Evogliptin 5 mg and
Sitagliptin 100 mg, the preparation of a study protocol, control of its
conduct at the centres, proofreading and reviewing the original text
of the manuscript; E.V. Shlyakhto-proofreading and reviewing of all
versions of the manuscript.

Acknowledgements. The authors are grateful to the investigators
and research centres involved in the EVOKOMBI study.

Russian Federation:
1. The Endocrinology Dispensary of the Moscow City Health
Department. The principal investigator is Mikhail Borisovich
MD, Chief Physician of the
Endocrinology Dispensary of the Moscow City Health Department;

Antsiferov, PhD, professor;
professor of the Sechenov First Moscow State Medical University.

2. St. Petersburg City St. Elizabeth’s Hospital (Elizabeth’s Hospital).
The principal investigator is Natalia Vladimirovna Vorohobina,
MD, PhD, professor; scientific consultant of the endocrinology
department of the St. Petersburg City St. Elizabeth’s Hospital;
Head of the Department of Endocrinology, professor of the
Mechnikov North-Western State Medical University.

Medical

investigator is Alina Yuryevna Babenko, MD, PhD, associate

3. Almazov National Research Centre. The principal
professor of the Department of Internal Diseases of the Institute
of Post-Graduate Education of the North-Western branch of the
Medical Research Centre, head of the Diabetology Research
laboratory of the Institute of Endocrinology of the National
Medical Research Centre, deputy director of the Institute of
Endocrinology for Academic Affairs.

4. National Medical Research Centre of Endocrinology. The principal
investigator is Alexander Yuryevich Mayorov, MD, PhD, head of
the Department of diabetes prognosis and innovation.

CaxapHblin gnabet. 2018;21(4):241-254

20.

21.

22.

23.

doi: 10.14341/DM9586

. Kyungpook National

The branch of the non-governmental private public health
institution Scientific Clinical Center of the company Russian
Railways. The principal investigator is Emma Anatolievna Voichik,
PhD, the head of the Endocrinology center of the Scientific
Clinical Center of the company Russian Railways.

The Sechenov First Moscow State Medical University. The
principal investigator is Nina Aleksandrovna Petunina, MD,
PhD, professor, head of the Endocrinology department of the
Sechenov First Moscow State Medical University.

South Korea:

Kangbuk Samsung Hospital. The principal investigator is
Prof. Sung-Woo Park, Department of Endocrinology, Kangbuk
Samsung Hospital.

Hallym University Gangdong Sacred Heart Hospital. The principal
investigator is Prof. Doo Man Kim, Department of Endocrinology
and Metabolism, Hallym University Gangdong Sacred Heart
Hospital.

Gachon University Gil Medical Center. The principal investigator
is Assistant Prof. Ki Young Lee, Department of Endocrinology and
Metabolism, Gachon University Gil Medical Center.

. The Catholic University of Korea Seoul St. Mary's Hospital The

principal investigator is Prof. Kun Ho Yoon, Catholic University
Seoul St. Mary's Hospital.

. Catholic University of Korea Bucheon St. Mary's Hospital. The

principal investigator is Associate Prof. Sung Rae Kim, Catholic
University Bucheon St. Mary's Hospital.

. The Catholic University of Korea Yeouido St. Mary's Hospital.

The principal investigator is Prof. Ki Ho Song, Department of
Endocrinology and Metabolism, Catholic University Yeouido St.
Mary's Hospital.

. Kyung Hee University Hospital at Gangdong. The principal

investigator is Prof. Kyu Jeung Ahn, Department of Endocrinology
Gangdong Kyung Hee University Hospital.

The
investigator is Prof. In Kyu Lee, Kyungpook National University

University Hospital. principal

Hospital.

. Korea University Guro Hospital. The principal investigator is Prof.

Kyung Mook Choi, Department of Endocrinology and Metabolism,
Korea University Guro Hospital.

. Myongji Hospital. The principal investigator is Prof. Jae Hyuck

Lee, Department of Endocrinology, Myong Ji Hospital.

. Samsung Medical Center. The principal investigator is Prof.

Moon Kyu Lee, Department of Endocrinology, Samsung Medical
Hospital.

. Seoul National University Hospital. The principal investigator is

Prof. Kyong Soo Park, Department of Endocrinology, Metabolism
and Internal Disease, Seoul National University Hospital.

. Asan Medical Center. The principal investigator is Prof. Joong

Yeol Park, Department of Endocrinology and Metabolism, Asan
Medical Center.

Soon Chun Hyang University Hospital Bucheon. The principal
investigator is Prof. Ji Oh Mok, Department of Endocrinology,
Bucheon Soonchunhyang University Bucheon Hospital.
Severance Hospital, Yonsei University Health System. The
principal investigator is Prof. Bong Soo Cha, Department of
Endocrinology, Yonsei University Severance Hospital.

Wonju Severance Christian Hospital. The principal investigator
is Prof. Choon Hee Chung, Department of Endocrinology, Wonju
Severance Christian Hospital.

Eulji General Hospital. The principal investigator is Prof. Kyung Ah
Han, Department of Endocrinology, Eulji General Hospital.

Diabetes Mellitus. 2018;21(4):241-254



252 | CaxapHbin gnabet / Diabetes Mellitus

24.

25.

26.

27.

28.

OPUTMHAJIbHOE NCCNEAOBAHNE

Inje University Busan Paik Hospital. Prof. Jeong Hyun Park,
Department of Endocrinology, Internal Medicine, Inje University
Busan Paik Hospital.

Inha University Hospital. The principal investigator is Associate
Prof. Seong Bin Hong, Department of Endocrinology and
Metabolism, Inha University Hospital.

Chonnam National University Hospital. Prof. Min Young Chung,
Department of Endocrinology and Metabolism, Chonnam
National University Hospital.

Jeju National Universiy Hospital. Prof. Gwan Pyo Koh, Department
of Endocrinology and Metabolism, Jeju National University
Hospital.

Hallym University Sacred Heart Hospital. Associate Prof. Jun Goo
Kang, Department of Endocrinology and Metabolism, Hallym
University Sacred Heart Hospital.

29.

30.

31.

32.

33.

Hanyang University Guri Hospital. The principal investigator
is Prof. Chang Beom Lee, Department of Endocrinology and
Metabolism, Hanyang University Guri Hospital.

Ewha Womans University Mokdong Hospital. The principal
investigator is Prof. Yeon Ah Sung, Division of Endocrinology,
Ewha Womans University Mokdong Hospita.
Konyang University Hosptial. The principal investigator is
Prof. Keun Yong Park, Department of Endocrinology, Konyang
University Hospital.

National

Seoul University Bundang Hospital. The principal

investigator is Associate Prof. Su Lim, Department of
Endocrinology, Seoul National University Bundang Hospital.

Yeungnam University Medical Center. The principal investigator
is Prof. Hyung Woo Lee, Department of Endocrinology and

Metabolism, Yongnam University Hospital.

CaxapHbIit Anabert. 2018;21(4):241-254

doi: 10.14341/DM9586

Diabetes Mellitus. 2018;21(4):241-254



ORIGINAL STUDY

CaxapHbin gnabet / Diabetes Mellitus | 253

CMNCOK JINTEPATYPbI | REFERENCES

Rena G, Hardie DG, Pearson ER. The mechanisms of ac-

tion of metformin. Diabetologia. 2017;60(9):1577-1585.

doi: 10.1007/500125-017-4342-z

Mulvihill EE, Drucker DJ. Pharmacology, physiology, and mecha-
nisms of action of dipeptidyl peptidase-4 inhibitors. Endocr Rev.
2014;35(6):992-1019. doi: 10.1210/er.2014-1035

Aschner P, Kipnes MS, Lunceford JK, et al. Effect of the dipeptidyl pep-
tidase-4 inhibitor sitagliptin as monotherapy on glycemic control in
patients with type 2 diabetes. Diabetes Care. 2006;29(12):2632-2637.
doi: 10.2337/dc06-0703

Frederich R, McNeill R, Berglind N, et al. The efficacy and safety of
the dipeptidyl peptidase-4 inhibitor saxagliptin in treatment-naive
patients with type 2 diabetes mellitus: a randomized controlled trial.
Diabetol Metab Syndr. 2012;4(1):36. doi: 10.1186/1758-5996-4-36
Pi-Sunyer FX, Schweizer A, Mills D, Dejager S. Efficacy and tol-
erability of vildagliptin monotherapy in drug-naive patients

with type 2 diabetes. Diabetes Res Clin Pract. 2007;76(1):132-138.

doi: 10.1016/j.diabres.2006.12.009

Barnett AH, Patel S, Harper R, et al. Linagliptin monotherapy in type
2 diabetes patients for whom metformin is inappropriate: an 18-
week randomized, double-blind, placebo-controlled phase Il trial
with a 34-week active-controlled extension. Diabetes Obes Metab.
2012;14(12):1145-1154. doi: 10.1111/dom.12011

DeFronzo RA, Fleck PR, Wilson CA, et al. Efficacy and safety of the
dipeptidyl peptidase-4 inhibitor alogliptin in patients with type 2
diabetes and inadequate glycemic control: a randomized, dou-
ble-blind, placebo-controlled study. Diabetes Care. 2008;31(12):2315-
2317.doi: 10.2337/dc08-1035

Derosa G, D'Angelo A, Maffioli P. Sitagliptin in type 2 diabetes melli-
tus: Efficacy after five years of therapy. Pharmacol Res. 2015;100:127-
134. doi: 10.1016/j.phrs.2015.07.019

Sjostrand M, Wei C, Cook W, et al. Assessment of Saxagliptin Efficacy:
Meta-Analysis of 14 Phase 2 and 3 Clinical Trials. Diabetes Ther.
2017,8(3):587-599. doi: 10.1007/513300-017-0261-8

Odawara M, Sagara R. Effects of vildagliptin as add-on treatment

in patients with type 2 diabetes mellitus: insights from long-term
clinical studies in Japan. J Diabetes Metab Disord. 2015;15:21.

doi: 10.1186/540200-016-0240-z

Tinahones FJ, Gallwitz B, Nordaby M, et al. Linagliptin as add-on

to empagliflozin and metformin in patients with type 2 diabe-

tes: Two 24-week randomized, double-blind, double-dummy,
parallel-group trials. Diabetes Obes Metab. 2017;19(2):266-274.

doi: 10.1111/dom.12814

Holland DQ, Neumiller JJ. Alogliptin in combination with metformin
and pioglitazone for the treatment of type 2 diabetes mellitus. Diabe-
tes Metab Syndr Obes. 2014,7:277-288. doi: 10.2147/DMS0.537648
Esposito K, Cozzolino D, Bellastella G, et al. Dipeptidyl peptidase-4
inhibitors and HbA1c target of <7% in type 2 diabetes: me-
ta-analysis of randomized controlled trials. Diabetes Obes Metab.
2011;13(7):594-603. doi: 10.1111/).1463-1326.2011.01380.x

Esposito K, Chiodini P, Maiorino MI, et al. A nomogram to estimate
the HbA1c response to different DPP-4 inhibitors in type 2 diabetes: a
systematic review and meta-analysis of 98 trials with 24 163 patients.
BMJ Open. 2015;5(2):2005892. doi: 10.1136/bmjopen-2014-005892

15.

20.

21.

22.

23.

24.

25.

26.

27.

Craddy P, Palin HJ, Johnson KI. Comparative effectiveness of dipep-
tidylpeptidase-4 inhibitors in type 2 diabetes: a systematic review
and mixed treatment comparison. Diabetes Ther. 2014;5(1):1-41.
doi: 10.1007/513300-014-0061-3

Yagi S, Aihara K, Akaike M, et al. Predictive Factors for Effica-

cy of Dipeptidyl Peptidase-4 Inhibitors in Patients with Type

2 Diabetes Mellitus. Diabetes Metab J. 2015;39(4):342-347.

doi: 10.4093/dmj.2015.39.4.342

Kim YG, Hahn S, Oh TJ, et al. Differences in the glucose-lowering
efficacy of dipeptidyl peptidase-4 inhibitors between Asians and
non-Asians: a systematic review and meta-analysis. Diabetologia.
2013;56(4):696-708. doi: 10.1007/500125-012-2827-3

Maeda H, Kubota A, Tanaka Y, et al. The safety, efficacy and predic-
tors for HbA1c reduction of sitagliptin in the treatment of Japa-
nese type 2 diabetes. Diabetes Res Clin Pract. 2012;95(1):e20-22.
doi: 10.1016/j.diabres.2011.10.011

Pratley RE, McCall T, Fleck PR, et al. Alogliptin use in elderly people:
a pooled analysis from phase 2 and 3 studies. J Am Geriatr Soc.
2009;57(11):2011-2019. doi: 10.1111/}.1532-5415.2009.02484.x
Mamza J, Mehta R, Donnelly R, Idris I. Determinants of Glycemic
Response to Add-On Therapy with a Dipeptidyl Peptidase-4
Inhibitor: A Retrospective Cohort Study Using a United Kingdom
Primary Care Database. Diabetes Technol Ther. 2016;18(2):85-92.
doi: 10.1089/dia.2015.0052

Kim HM, Lim JS, Lee BW, et al. Optimal candidates for the switch from
glimepiride to sitagliptin to reduce hypoglycemia in patients with
type 2 diabetes mellitus. Endocrinol Metab (Seoul). 2015;30(1):84-91.
doi: 10.3803/EnM.2015.30.1.84

Scheen AJ, Charpentier G, Ostgren CJ, et al. Efficacy and safety

of saxagliptin in combination with metformin compared with
sitagliptin in combination with metformin in adult patients with
type 2 diabetes mellitus. Diabetes Metab Res Rev. 2010,26(7):540-549.
doi: 10.1002/dmrr.1114

Goke R, Eschenbach P, Dutting ED. Efficacy of vildagliptin and
sitagliptin in lowering fasting plasma glucose: Results of a ran-
domized controlled trial. Diabetes Metab. 2015:41(3):244-247.

doi: 10.1016/j.diabet.2014.07.004

Gu N, Park MK, Kim TE, et al. Multiple-dose pharmacokinetics and
pharmacodynamics of evogliptin (DA-1229), a novel dipeptidyl
peptidase IV inhibitor, in healthy volunteers. Drug Des Devel Ther.
2014;8:1709-1721. doi: 10.2147/DDDT.565678

Jung CH, Park CY, Ahn KJ, et al. A randomized, double-blind,
placebo-controlled, phase Il clinical trial to investigate the
efficacy and safety of oral DA-1229 in patients with type 2
diabetes mellitus who have inadequate glycaemic control with
diet and exercise. Diabetes Metab Res Rev. 2015:31(3):295-306.
doi: 10.1002/dmrr.2613

Oh J,Kim AH, Lee S, et al. Effects of renal impairment on the
pharmacokinetics and pharmacodynamics of a novel dipeptidy!
peptidase-4 inhibitor, evogliptin (DA-1229). Diabetes Obes Metab.
2017;19(2):294-298. doi: 10.1111/dom.12813

Delarue J, Magnan C. Free fatty acids and insulin resistance. Curr Opin
Clin Nutr Metab Care. 2007;10(2):142-148. doi: 10.1097/MCO.0b013e-
328042ba90

CaxapHbIit Anabert. 2018;21(4):241-254

doi: 10.14341/DM9586

Diabetes Mellitus. 2018;21(4):241-254



OPUTMHAJIbHOE NCCNEAOBAHNE

MHOOPMALINA Ob ABTOPAX [AUTHORS INFOI

ba6eHko AnnHa lOpbeBHa, o.M.H., goueHT [Alina Y. Babenko, MD, PhD, associate professor]; agpec: Poccus, 197341,
CaHkT-leTepbypr, yn. AKkypaToBa, . 2 [address: 2, Akkuratova Street, Saint-Petersburg, 197341 Russian Federation];
ORCID: https://orcid.org/0000-0002-0559-697X; eLibrary SPIN: 9388-1077; e-mail: alina_babenko@mail.ru

MocuksaH AHHa Anb6epToBHa [Anna A. Mosikian]; ORCID: https://orcid.org/0000-0002-2863-270X; eLibrary SPIN: 9605-
6480; e-mail: mosikian.anna@gmail.com

LinaxTo EBreHnii Bnagumuposuy, 1.M.H., npodeccop, akagemuk PAH [Evgeny V. Shlyakhto, MD, PhD, Professor];

ORCID: https://orcid.org/0000-0003-2929-0980; eLibrary SPIN: SPIN-kog: 6679-7621; e-mail: e.shlyakhto@almazovcentre.ru
MakapeHko Uropb EBreHbeBUY, K.M.H., MeANLIMHCKUIA Hay4YHbI coBeTHUK [Igor E. Makarenko, PhD, medical advisor],
ORCID: http://orcid.org/0000-0003-2308-0608; eLibrary SPIN: 8213-1789; e-mail: igor.makarenko@geropharm.com
JleyweBa Buktopus ButanbesHa [Victoriya V. Leusheval; ORCID: https://orcid.org/0000-0001-5077-9858; eLibrary SPIN:
2000-5500; e-mail: Viktoriya.Leusheva@geropharm.com

LNTUPOBATD:

BbabeHko A.I0., MocukaH A.A., MakapeHko W.E., Jleywesa B.B., LLnaxTo E.B. AHanu3 adpdekTmBHOCTM 1 6e3onacHOCTY
3BOMUMTUHA MO CPABHEHWIO C CUTArMUNTUHOM Npu fo6aBNeHNM K MOHOTepanu MeTGOPMUHOM B PYCCKO-KOPENCKOW
nonynauun. Pesynbtatbl uccnegosaHna IBOKOMBW // CaxapHeiti ouabem. — 2018. — T.21. — N°4. — C. 241-254.
doi: 10.14341/DM9586

TO CITE THIS ARTICLE:

Babenko AY, Mosikian AA, Makarenko IE, Leusheva VV, Shlyakhto EV. Efficacy and safety of evogliptin versus sitagliptin as
add on to metformin alone in a combined russian-korean population. Evo-combi trial. Diabetes Mellitus. 2018;21(4):241-254.
doi: 10.14341/DM9586

CaxapHblin gnabet. 2018;21(4):241-254 doi: 10.14341/DM9586 Diabetes Mellitus. 2018;21(4):241-254



