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Abstract

Objective:
To evaluate tolerability/safety and the efficacy of the combination of vildagliptin plus metformin in a real-life
population of patients with type 2 diabetes mellitus (T2DM).

Research design and methods:

This multicenter, single-arm, 6 month, observational, prospective cohort study was conducted at 39 centers
across Turkey. T2DM patients on vildagliptin and metformin for <4 weeks were enrolled regardless of their
previous antidiabetic therapy.

Main outcome measures:
Efficacy was evaluated by measuring hemoglobin Alc (HbA1c) levels. Tolerability/safety parameters
evaluated included hypoglycemic events, gastrointestinal events, peripheral edema and weight gain.

Results:

This study enrolled 665 patients with a mean =+ standard deviation (SD) age of 55.1 4+10.2 years and
female predominance (7= 394, 59.2%). Safety was assessed in all enrolled patients. Hypoglycemia was
reported in 10 (1.5%) patients (95% confidence interval = 0.8—-2.7%). Efficacy was assessed in 289
(43.5%) patients treated for 6 +1 months; these patients showed a mean decrease in HbA1c of 0.8%
from baseline value of 7.8% (p<0.001). The percentages of patients who achieved HbA1c targets of
<6.5% and <7.0% were significantly increased, from 10.7% to 33.6% and from 22.1% to 52.6%,
respectively (p<0.001 each). The decrease in HbA1c was independent of baseline HbA1c (<8% vs.
8-10% vs. >10%), age (<65 vs. >65 years) and body mass index (<30 vs. >30kg/m?) (p< 0.001
each). In total, 136 adverse events (AEs) were observed in 71 (10.7%) patients; 10 (1.5%) patients
experienced hypoglycemia and gastrointestinal AEs were most commonly reported (n=29, 4.4%).

Conclusions:

In a ‘real-life” setting, the vildagliptin and metformin combination was associated with significant
improvements in reaching target HobA1c levels, even in elderly and obese patients with T2DM. Moreover,
vildagliptin and metformin demonstrated a good overall tolerability/safety profile.

Introduction

Type 2 diabetes mellitus (T2DM) is a common chronic and progressive disease
that is predicted to affect 592 million adults worldwide by 2035, in accordance
with its rapid increase in incidence and prevalence?. The Turkish diabetes
prevalence study (TURDEP-I) conducted in 1997-1998 reported that T2DM

prevalence in individuals aged >20 years was 7.2%’, whereas the Turkish
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Epidemiology Survey of Diabetes, Hypertension, Obesity
and Endocrine Disease (TURDEP-II) performed 12 years
later found that the prevalence of T2DM in Turkey had
increased to 13.7%".

Due to the progressive nature of the disease, guidelines
for T2DM management recommend a stepwise
multi-medication approach that involves the initiation
of lifestyle modification, medical nutritional therapy and
exercise, followed by the addition of metformin monother-
apy as a first-line treatment, proceed to a two-drug
combination if needed to reach individualized hemoglobin
Alc (HbAlc) targets after 3 months’~'. However, no con-
sensus has been reached on the ideal second-line drug(s),
but the general principle is based on combining antidia-
betic agents with different mechanisms of action®®!2,
The 2012 ADA-EASD guidelines recommend that drug
selection be based on specific patient preferences, charac-
teristics, and susceptibilities to side effects, potential for
weight gain and hypoglycemia, and overall tolerability’.
Since even occasional hypoglycemia may be devastating,
reducing the likelihood of hypoglycemia is of specific
importance in the choice of antihyperglycemic agent(s)’.

Dipeptidyl peptidase-4 (DPP-4) inhibitors improve
o- and P-cell sensitivity to glucose by increasing
concentrations of glucagon-like peptide-1 (GLP-1) and
glucose-dependent insulinotropic peptide (GIP), stimulat-
ing insulin and suppressing glucagon secretion in a glucose
dependent manner'!*. DPP-4 inhibitors are therefore
considered good adjuncts to metformin, enhancing
glycemic control without inducing weight gain or causing
episodes of hypoglycemia'®"*~!". Vildagliptin is a DPP-4
inhibitor that has been shown to be effective in improving
B-cell function and reducing insulin resistance by increas-
ing the ability of pancreatic o and B cells to sense and
respond appropriately to glucose'®!”. The efficacy, safety
and tolerability of the combination of vildagliptin and
metformin have been confirmed in several randomized
controlled trials (RCTs)?° 4.

Given the primary role of dysfunctional pancreatic
cells rather than impaired insulin sensitivity in develop-
ment of T2DM?>?° and the inherently progressive nature
of the T2DM disease with typical decline in islet function
by already almost 50% at the time of initial diagnosis®’,
a need for T2ZDM treatments that maintain or increase
existing pancreatic B cell function or mass has been
emphasized in the appropriate management of this
highly prevalent disease®. Neither sulfonylureas nor met-
formin were shown to protect B cells from apoptosis and
thus attenuate the decline in islet function in pre-clinical
studies?”*®. Drugs modulating the incretin system, on the
other hand, i.e. the DPP-4 inhibitors via augmenting
endogenous GLP-1 and GIP levels, have been suggested
to meet this need®’ in relation to fewer side effects and
likelihood of offering protection of B cells from accelerated
apoptosis which otherwise leads to reduced pancreatic
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cell mass and thus, at least in part, the impaired islet func-
tion®?¢?8, Accordingly, data from clinical studies in
T2DM patients have confirmed that DPP-4 inhibitors
improve markers of B cell function®®’!.,

Given the remarkable increase in the prevalence of the
disease in Turkey consistent with the worldwide increasing
trends, data from observational studies are needed to
complement RCTs by providing data on the efficacy and
safety/tolerability of treatment strategies in real-life
clinical practicelo’Sz. Therefore, the GALATA (GALvus
safety and efficacy Assessment in Turkish populAtion)
study, a 6 month prospective, single-arm cohort study
in patients with T2DM, was the first observational
multicenter study in Turkey designed to determine the
tolerability/safety and efficacy of vildagliptin add-on to
metformin, in routine daily practice.

Patients and methods
Study population

This multicenter, single-arm, 6 & 1 month observational,
prospective cohort study enrolled T2DM >18 year old
outpatients, receiving vildagliptin and metformin as the
only antidiabetic therapy for <4 weeks. Patients remained
on vildagliptin and metformin regimen per se during the
entire study period. This study was performed between
February 2011 and May 2013 by endocrinologists
and internal medicine specialists from 39 tertiary-care cen-
ters including university and research/training hospitals
across Turkey.

Exclusion criteria included requirement for >3 oral
antidiabetics (OADs); insulin treatment; history of acute
metabolic diabetic complications, including ketoacidosis
or hyperosmolar coma, during the past 6 months; renal
impairment (creatinine clearance <60 mlL/min); acute
events that may affect renal functions (including dehydra-
tion, serious infection, shock, iodine-containing contrast
compounds); any acute or chronic condition that could
lead to tissue hypoxia (such as myocardial infarction,
shock, sepsis within the past 6 months, or cardiac or
respiratory failure requiring pharmacological treatment);
impaired hepatic function (pre-treatment alanine amino-
transferase (ALT) or aspartate aminotransferase (AST)
levels higher than 2.5 times the upper normal limit), cir-
rthosis or portal hypertension; history of alcohol abuse or
acute alcohol intoxication; known sensitivity or allergy to
the study drugs or to other drugs of the same class or to the
excipients in these drugs; pregnancy or breastfeeding; or
type 1 or secondary DM (e.g. from Cushing’s disease or
acromegaly).

Since the study was designed to investigate real-life
clinical practice, the choice of treatment for individual
patients was based solely on the investigator’s decision
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before the study. Patients who decided to receive vilda-
gliptin and metformin per se as antidiabetic treatment
were enrolled in the study. The investigator was not
requested to perform any additional tests, analyses or
follow-up procedures aside from those involved in daily
practice. The study did not impose any obligation on the
investigator regarding treatment. Therefore, no specific
schedule was developed for frequency and time of follow-
ups, with the investigator determining the frequency
of patient monitoring. To improve data quality, it was rec-
ommended that patients be assessed at least once between
the baseline and the final visit at 6 + 1 months, although
the decision was at the discretion of the investigator.

Written informed consent was obtained from each sub-
ject following a detailed explanation of the objectives
and the protocol of the study. The study was conducted
in accordance with the ethical principles stated in the
Declaration of Helsinki and was approved by the
Ministry of Health in line with the local regulatory
requirements.

Study parameters

The primary study endpoint was rate of hypoglycemic
events, while efficacy was the secondary end-point.
Hypoglycemia decision was mainly based on the clinical
judgment of the investigator. To better reflect real-life
situations, hypoglycemia was defined as the presence of
cholinergic symptoms, including tachycardia, palpitation,
and/or shivering; central symptoms, including stupor,
hunger, blurred vision, motor dysfunction, confusion and
misbehavior; or as self-measured low plasma glucose levels.

The safety population consisted of all enrolled patients.
Tolerability related conditions commonly observed during
oral antidiabetic treatment (hypoglycemic events, gastro-
intestinal events, peripheral edema and weight gain) were
questioned. All adverse and serious adverse events were
documented at each visit and classified according to the
Medical Dictionary for Regulatory Activities (MedDRA).

Efficacy was evaluated by assessing changes in glycemic
parameters, including fasting plasma glucose (FPG), post-
prandial plasma glucose (PPG) and hemoglobin Alc
(HbA1lc) levels.

Demography (age and gender) and medical character-
istics (duration of T2DM and drug dosages) were recorded
at baseline. Anthropometric measurements (body weight
and body mass index [BMI]), vital signs (heart rate and
blood pressure), glycemic parameters (FPG, PPG, HbAlc)
and the proportion of patients who achieved HbAlc tar-
gets of <7.0% and <6.5% were evaluated as changes from
baseline to the end of the study at 6 + 1 months (150-210
days). Efficacy was also evaluated in patients sub-grouped
by baseline HbA ¢ levels (<8% vs. 8~10% vs. >10%), age
(<65 vs. >65 years) and BMI (<30 vs. >30kg/m?).

© 2015 Informa UK Ltd  www.cmrojournal.com

Statistical analysis

The study assumed that the documented incidence of
symptomatic hypoglycemic events would be 1% with vil-
dagliptin and metformin and 3% with other OADs.
Assuming a documented symptomatic hypoglycemic
event incidence of 1%, a sample size of 820 patients was
required to ensure a power of 99% at a significance level of
0.05. An a priori 35% dropout rate was assumed, resulting
in a planned 1125 patients in this study. However, only
665 patients could be recruited during the study period.
Nevertheless, the calculated power of the study was above
the lower limit deemed acceptable (80%) in applied and
clinical medical research, both for 665 patients (97.6%)
and for 289 patients followed up for 6 &1 months; 83%,
based on post hoc power analysis.

Due to the ‘real life’ nature of the trial, the collected
data consisted only of the available results; no action was
taken regarding any missing data.

All statistical analyses were performed using the
Statistical Package for the Social Sciences (version 21.0,
SPSS Inc., Chicago, IL, USA). Changes from baseline in
numeric variables (HbAlc level, FPG, PPG, body weight
and BMI) were analyzed by repeated measures variance,
using covariance effects of study center, follow-up duration
and follow-up visit number. Data were expressed as
mean = standard deviation (SD), median (minimum to
maximum), and percentage. Where appropriate, 95% con-
fidence intervals (Cls) were determined. A p value <0.05
was considered statistically significant.

Results

Patients’ disposition, demographics and clinical
characteristics

A total of 665 patients were enrolled in the study. The
whole population was used for demographics, baseline
characteristics, tolerability, and safety analyses. Patients’
mean + SD age was 55.1 +10.2 years and 59.2% of the
patients were female. Mean 4 SD duration of T2DM was
62.3 +63.4 months, with 34.1% of these patients having
the disease for more than 5 years. Biguanides (metformin,
78.5%), followed by sulfonamides (16.8%), were the most
common antidiabetic agents received by patients prior to
vildagliptin and metformin initiation (Table 1).
Vildagliptin dosage was median 100 mg (range 50-100),
and metformin dosage was median 2000 mg (range 500—
3000). Of the 665 enrolled patients, 289 (43.5%) were
evaluated at 6+1 months (median follow-up 186.0
days); only data from these patients were analyzed for effi-
cacy, in agreement with the study protocol. Of the 178
(26.8%) patients who discontinued the study, most (146,
22.0%) were lost to follow-up (Figure 1).
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Anthropometric measurements and vital signs to 31.7£6.3kg/m* (p=0.011, n=244). There was no

. change in systolic blood pressure whereas mean + SD dia-
Mean £ SD body weight changed from 84.1+15.6kg at  (lic Blood pressure decreased from 79.84+10.4 to

baseline to 83.1 + 164 kg at 61 months (p:OO38Z, 782 + 95 mmHg (p 20040’ n—= 242) In contrast,
n=245), as did mean+SD BM], from 32.1+6.4kg/m mean+SD heart rate increased from 80.4+8.5 to

85.3 +20.2 beats per minute (bpm) (p =0.001, n=226).
Table 1. Baseline demographic and clinical characteristics of patients.

Demographics Hypoglycemia
Age, years (n— 657) 55.1+10.2 . . ‘
<65 years 538 +80.9 Sixteen hypoglycemic events were reported in 1.5%
o >(165 year8665 119+£17.9 (n=10, 95% CI: 0.8-2.7%) of patients. The rate of hypo-
egeﬁ]ra(lgf ) 394 (59.2) glycemia adjusted for 1000 patient-treatment years was
Diabetes mellitus duration, months (n=597)  62.3-£63.4 10.5% (n="70, 95% CI: 8.4-13.1%). Eleven events were
;%% momtns g;; i gi? mild in severity. Although 13 events were suspected to be
Antﬁrop(m:trigs ' study drug related, treatment discontinuation was made in
BMI, kg/m? (n=613) 31.9+6.0 only one patient who experienced a severe hypoglycemic
Body weight, kg (n=619) 84.44+15.4 event. The patient completely recovered following discon-
Laboratory findings . . . . .
FPG, mg/dL (n— 654) 158.3 L 495 tinuation. Five patients completed the trial and four
FPG, mmol/l (n=654) 8.79+£2.75 patients were lost to follow up. The highest number of
PPG, mg/dL (n=514) 2271.3+78.6 hypoglycemic events observed in a single patient was
PPG, mmol/l (n=514) 12.62 +4.36
HbAlc, % (n— 634) 79414 four. The most frequently observed symptoms of hypogly-
Creatinine, mg/dL 0.8(0.2; 0.3-1.9) cemia were hunger, sweating, blurred vision, tachycardia,
. > MY/ T
PreriIOl':ljgn?(rilftllsdI(?Tl])glt';grmﬁglcatlons 52;’ E;/‘g 5) tremor, weakness and dizziness, respectively. Previous epi-
Suglfonamides 112 (16.8) sodes of hyper/hypoglycemia and unusual physical activity/
Thiazolidinediones o 35 (5.3) exercise just before the event were the other noticeable
g;ﬁﬁgggyl peptidase 4 (DPP-4) inhibitors gg 5‘518 components of the patient history in patients with hypo-
Alpha glucosidase inhibitors (acarbose) 27 (4.1) glycemic events.
Insulins 10 (1.5)
aMedications used prior to vildagliptin and metformin initiation. Glycemic parameters
SD: standard deviation; BMI: body mass index; FPG: fasting plasma glucose;
PPG: postprandial plasma glucose; HbA1c: hemoglobin Afc. Glycemic parameters significantly improved with 6
Values are mean (SD), mean (SD; min-max) or 1 (%). months of vildagliptin and metformin treatment. The

mean =SD FPG level decreased from 155.1443.5

A total of 682 patients
screened

17 patients excluded due to:
¢ Not fulfilling inclusion criteria (n=17)

665 patients

enrolled
487 (73.2%) patients 178 (26.8%) patients
EVALUATED any time after 90 days of DISCONTINUED from study
baseline

Adverse events: N=9 (1.4%)
Serious adverse events: n=2 (0.2%)
Lack of efficacy: N=4 (0.6%)
Protocol violation: N=9 (1.4%)*
Consent withdrawal: N=9 (1.4%)
Lost to follow up: n=146 (22.0%)
Death: N=2 (0.2%)

150-210 days
N=289 (43.5%)

* Pregnancy (n=1), detection of failure to meet
inclusion criteria (n=1) and very irregular use/non-use
of study drug or use of unpermitted drugs (n=7)

Figure 1. Patients’ disposition regarding total enrolled patients (n=665), discontinued patients (n=178) and patients subjected to efficacy analysis
(n=289).
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Figure 2. Glycemic parameters in patients treated with vildagliptin and
metformin. Mean + SD changes from baseline. (A) Fasting plasma
glucose (FPG; mg/dL) and postprandial plasma glucose (PPG; mg/dL).

(B) Hemoglobin (Hb) A1c (%). These results are from patients with both
baseline and 6 4 1 months of follow-up data.

(8.61 = 2.41 mmol/l) to 138.0 =44.9 mg/dL
(7.66 +2.49 mol/l) (17.1 mg/dL [0.95 mmol/l], p <0.001).
The change was 35.7 mg/dL (1.98 mmol/l) for mean #+ SD
PPG  (from 217.74+76.3 to 182.0+£69.9 mg/dl
[12.0844.23 to 10.10+£3.88 mmol/l]) (Figure 2A and
Table 2). Mean+SD HbAlc improved by 0.8%
and decreased from 7.8+1.3 to 7.04+1.4 (p<0.001)
(Figure 2B and Table 2). The percentages of patients
who achieved HbAlc targets of <6.5% and <7.0%
increased as well (p < 0.001 each, Table 2). These changes
were independent of baseline HbA1c (<8% vs. 8-10% vs.
>10%), age group (>65 vs. <65 years) and BMI (<30 vs.
>30kg/m?) (Tables 3-5).

Safety and tolerability

During the course of the study, 71 (10.7%) patients experi-
enced 136 adverse events (AEs), while gastrointestinal
disorders (32 events in 29 [4.4%)] patients) were the
mostly commonly observed category according to system-
organ classification. Sixty-nine (50.7%) of these events
was suspected to be study drug related and observed in
27 (4.0%) patients. Overall, 4 (2.9%) AEs were reported

to be severe: hypoglycemia and fatigue in a single patient;

© 2015 Informa UK Ltd  www.cmrojournal.com

Table 2. Changes in glycemic parameters from baseline to 6 + 1 months —
efficacy data set (n=289).

N Baseline 6+1 months  pValue
Mean + SD Mean + SD
FPG
(mg/dL) 262 15514435 138.0+449  <0.001
(mmol/L) 8.614+2.41 7.66 +2.49
PPG
(mg/dL) 210 217.7+76.3 182.0+69.9  <0.001
(mmol/L) 12.08 +4.23 10.10+3.88
HbA1c (%) 231 78413 70+1.4 <0.001
Target achievement 289 n (%) n (%)
HbA1c <6.5% 31(10.7) 97 (33.6) <0.001
HbA1c <7.0% 64 (22.1) 152 (52.6) <0.001

FPG: fasting plasma glucose; HbA1c: hemoglobin Alc; PPG: postprandial
plasma glucose; SD: standard deviation.

two patients hospitalized and died in neurology clinics
(one due to cerebrovascular trauma as a result of falling
and the other one with a history of heart failure, myocar-
dial infarction and coronary by-pass surgery due to a
cerebrovascular hemorrhage). Six-week pregnancy was
reported in a patient who had been treated with vildaglip-
tin and metformin for 2 months and treatment was
discontinued. Spontaneous abortion occurred after
1 month of discontinuation and was suspected to be
drug-related (Table 6).

Most commonly observed gastrointestinal adverse
events were nausea (n=7, 1.1%), diarrhea (n=06, 0.9%)
and constipation (n =4, 0.6%). No severe gastrointestinal
adverse events were reported, whereas seven patients
experienced moderate and 21 experienced mild gastro-
intestinal adverse events (severity was not evaluated for
one patient). Only six of 29 gastrointestinal events were
suspected to be related to the study drug. Gastrointestinal
adverse events required no intervention in 21 patients,
resulted in treatment withdrawal in two patients, transient
withdrawal of the drug or dose adjustment in five patients,
initiation of additional treatment in one patient, and hos-
pitalization in none of the patients. Overall, gastrointes-
tinal adverse events were continuing in three patients at
the last visit, while resolved in 26 patients. Of the other
tolerability related AEs, weight gain and peripheral edema
were reported in nine (1.4%) and six (0.9%) patients,
respectively.

Blood amylase/lipase levels showed slight to moderate
elevation in one (0.2%) patient and study drug was
stopped. Pancreatitis was not reported in any case.
Hepatic enzymes (AST/ALT) increased in three (0.5%)
patients; events were suspected to be treatment related and
after discontinuation of the drug complete recovery
occurred. Urine creatinine increase and proteinuria were
observed in one (0.2%) patient. The case was not sus-
pected to be study drug related, treatment continued and
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289).

Table 3. Glycemic parameters at baseline and 6 + 1 months of follow-up in patients grouped by baseline HbA1c levels — efficacy data set (n
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FPG: fasting plasma glucose; HbA1c: hemoglobin A1c; PPG: postprandial plasma glucose; SD: standard deviation.

complete recovery occurred. The overall change for hep-
atic enzymes and creatinine levels did not point out an
increase in patients having both baseline and a repeat
laboratory evaluation at 6 & 1 months.

Discussion

Real-life studies have gained importance in recent years,
as they reflect routine clinical experience and provide
an opportunity to observe how drugs work in daily life.
The GALATA study was the first observational study to
investigate the tolerability/safety and efficacy of a DPP-4
inhibitor, namely vildagliptin, as add-on to metformin in
adult T2DM patients in Turkey. Its findings revealed that
vildagliptin and metformin therapy was associated with no
significant tolerability or safety concerns, while contribu-
ted to improved glycemic control, irrespective of baseline
HbAc, age or BMI. These results therefore confirmed the
tolerability/safety profile and efficacy of vildagliptin in
both RCTs and real-life trials and provided additional
information on the use of vildagliptin and metformin
combination therapy in patients with T2DM in clinical
practice!O1420-24.33-36

Low hypoglycemic potential is important in the man-
agement of T2DM’. A recent meta-analysis reported that
DPP-4 inhibitor monotherapy was associated with lower
risks of hypoglycemia and gastrointestinal AEs than met-
formin monotherapy, with the combination of vildagliptin
and metformin reported to have better efficacy than met-
formin monotherapy without increasing the incidence of
any AEs"’. In the GALATA study, the tolerability
and safety of vildagliptin and metformin treatment were
evaluated by monitoring AEs, with special focus on
hypoglycemia, gastrointestinal events, weight gain and
peripheral edema, all of which are well known side effects
of OADs. The tolerability/safety profile of vildagliptin
and metformin treatment in our study population was con-
sistent with the data from the RCTs, indicating that
vildagliptin causes fewer hypoglycemic events than
other OADs, is beneficial in controlling weight, does not
induce edema, and is responsible for fewer gastrointestinal
AEs?®%2. Our finding, that only 1.5% of patients experi-
enced hypoglycemia during the course of study, suggests
that vildagliptin and metformin treatment is associated
with a low incidence of hypoglycemia, as well as enabling
patients to achieve targeted glycemic control®’.

Weight stability in our patients was in agreement with
previously reported favorable effects of vildagliptin and
metformin combination treatment’® and confirmed that
DPP-4 inhibitors were weight neutral drugs’.

Overall, AE rate in this study (10.7%) was comparable
to that observed in a previous vildagliptin and metformin

observational study (9.5%) with a similar duration'®.
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Table 4. Glycemic parameters at baseline and 6 + 1 months of follow-up in patients grouped by age — efficacy data set (n=289).

Age <65 years Age >65 years
N Baseline 6 + 1 months p Value N Baseline 6 + 1 months p Value
Mean + SD Mean + SD Mean + SD Mean + SD
FPG
(mg/dL) 220 153.0+41.0 136.9+44.7 0.002 37 156.8 +52.5 143.2+44.5 <0.001
(mmol/L) 8.48 +2.28 7.60 +2.48 8.70 £2.91 7.95+2.47
PPG
(mg/dL) 180 2142 +72.8 179.7 £ 68.6 0.002 29 241.2+95.9 195.4+779 <0.001
(mmol/L) 11.89+4.04 9.97 +£3.80 13.39+5.32 10.84 +4.32
HbA1c (%) 193 79+14 70+14 <0.001 35 76+1.2 71+£1.2 <0.001
Target achievement 237 n (%) n (%) 47 n (%) n (%)
HbA1c <6.5% 25 (10.5) 84 (35.4) <0.001 6 (12.8) 12 (25.5) <0.001
HbA1c <7.0% 55 (23.2) 126 (53.2) <0.001 9 (19.1) 22 (46.8) <0.001

FPG: fasting plasma glucose; HbA1c: hemoglobin Alc; PPG: postprandial plasma glucose; SD: standard deviation.

Table 5. Glycemic parameters at baseline and 6 + 1 months of follow up in patients grouped by body mass index (BMI) — efficacy data set (n=289).

BMI <30 kg/m?

BMI >30 kg/m?

N Baseline 6 + 1 months p Value N Baseline 6 + 1 months p Value
Mean + SD Mean + SD Mean + SD Mean + SD
FPG
(mg/dL) 102 153.4+44.8 136.4 +40.6 <0.001 149 153.9+42.4 139.4 +-48.8 <0.001
(mmol/L) 8.51+2.49 7.57+2.25 8.54 +2.35 7.74+270
PPG
(mg/dL) 82 218.0+74.6 183.2 +63.5 <0.001 124 216.1+77.5 182.3+74.0 <0.001
(mmol/L) 12.10+4.14 10.17 £3.52 11.9944.30 10.12 +4.11
HbA1c (%) 92 77+14 69414 <0.001 136 79413 71414 <0.001
Target achievement 111 n (%) n (%) 163 n (%) n (%)
HbA1c <6.5% 16 (14.4) 39 (35.1) <0.001 15(9.2) 53 (32.5) <0.001
HbA1c <7.0% 27 (24.3) 60 (54.1) <0.001 34 (20.9) 84 (51.5) <0.001

FPG: fasting plasma glucose; HbA1c: hemoglobin A1c; PPG: postprandial plasma glucose; SD: standard deviation.

The 0.8% reduction in HbAlc observed in a patient
population with a baseline level of 7.8% was consistent
with the reductions observed in other prospective real-
life studies of patients with similar mean baseline HbAlc
(7.8%) treated with vildagliptin and metformin, including
the PROVIL study (0.9%); the VILDA study and a post-
hoc analysis of the EDGE study (0.7%, in both)10:33:34,
The slightly greater reduction (1.1%) in HbAlc observed
in a large RCT of patients with a mean baseline HbAlc
of 8.4% was reported to be related to the higher baseline
HbAlc and the study design, which ensured better
compliance with treatment’”.

We found that the percentage of patients with HbAlc
<7.0% increased 2.4-fold, from 22.1% to 52.6%, after
6+ 1 months of vildagliptin and metformin treatment.
This was similar to changes from 22.1% to 54.0%, previ-
ously reported”’. Moreover, the percentage of patients
with HbAlc <6.5% increased 3.1-fold, from 10.7%
to 33.6%, similar to that from ~7.0% to ~25% observed
in the PROVIL study'®.

The mean change in FPG concentration at 6 months in
this study was equivalent to the 0.95 mmol/L decrease

© 2015 Informa UK Ltd  www.cmrojournal.com

reported in a previous RCT with similar baseline FPG?°.
In contrast, the change in FPG versus baseline (—17.0 mg/
dL [-0.94 mmol/l]) in the GALATA trial was below
changes observed in several other real-life studies and
RCTs (approximately —30mg/dL [—1.66 mmol/1])'®°.
The high percentage of patients in our study (65%) with
relatively low baseline mean FPG concentration
(139.6 mg/dL [7.75 mmol/l]) compared to the above men-
tioned studies (160.4 to 178.2 mg/dL [8.90 to 9.89 mmol/l])
may explain the disparity among results. The decrease
(35.7mg/dL  [1.98 mmol/l]) in PPG from baseline
(217.7mg/dL [12.1 mmol/L]) was also slightly lower than
those reported in RCTs*”®, in which the baseline PPGs
were around 13 mmol/L. Overall, the HbAlc, FPG and
PPG results supported findings showing that treatment-
associated reductions in levels of glycemia are dependent
on baseline irrespective of drug class*®. Additionally the
effectiveness of vildagliptin in lowering HbAlc was con-
sistent across different subgroups including baseline
HbAlc (<8% vs. 8-10% vs. >10%) levels, age (>65 vs.
<65 years) and BMI (<30 vs. >30 kg/mz), indicating that
the vildagliptin and metformin combination is a valuable
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Table 6. Summary of adverse events.

Vildagliptin +
Metformin
(n=1665)
Patients with at least 1 AE, n (%) 71 (10.7)
System organ class, n (%)
Gastrointestinal disorders 29 (4.4)
Investigations 19 (2.9)
General disorders and administration site conditions 14 (2.1)
Endocrine disorders 13 (2)
Nervous system disorders 10(1.5
Skin and subcutaneous tissue disorders 9(1.4
Eye disorders 6 (0.9
Cardiac disorders 4 (0.6

Psychiatric disorders 3

Renal and urinary disorders 2

Respiratory, thoracic and mediastinal disorders 2

Metabolism and nutrition disorders 1

Pregnancy, puerperium and perinatal conditions 1

Vascular disorders 1
Serious or other significant events, n (%)

Death? 2(0.3)

Pregnancy 1(0.2)
Adverse events n=136
Severity, n (%)

Mild 72 (52.9)

Moderate 33 (24.3)

Severe 429

Not evaluated by the investigator 27 (19.9)
Relationship to study drug, n (%)

Not suspected 67 (49.3)

Suspected 69 (50.7)

AE: adverse event.
@Death due to accident (7= 1) and cerebral hemorrhage (n=1).

treatment option for broad T2DM populations with differ-
ent patient characteristics.

This study had several limitations. First, due to its obser-
vational nature, there is a likelihood of patient inclusion
bias. Second, the lack of interventions based on timing and
number of follow-up visits, in accordance with the obser-
vational nature of this study, resulted in relatively limited
follow-up data and a non-uniform frequency of patient
visits. However, this was overcome by post hoc repeated
measures variance analysis, which included the covariance
effects of study center, follow-up duration and follow-up
number of visits. Limiting our ability to attribute the effi-
cacy regarding improved glycemic control exclusively to
the vildagliptin and metformin regimen, lack of a control
group is another limitation without which the level
of evidence of the study would increase. However, given
the single-arm cohort design of the study, efficacy conclu-
sions were based on change in the efficacy parameters from
baseline to the end of follow-up period in a ‘real-life’ set-
ting. Additionally, we were unable to monitor factors such
as diet, exercise and drug adherence, all of which could
have affected diabetes control and have been frequently
underestimated and underreported in routine daily

630 Vildagliptin: real-life experience in T2DM Ayvaz et al.

practice. However, by providing data in a heterogeneous
population consisting of 665 T2DM patients at 39 centers
distributed throughout Turkey under real-life conditions,
this trial is suggested to be a valuable source of information
about the safety and effectiveness of vildagliptin and met-
formin, which may be applicable to the daily practice of
DM management, besides making a contribution to the
literature.

Conclusion

The findings of the GALATA study on the real-life
experience of adult Turkish T2DM patients suggest a
good overall safety/tolerability profile for vildagliptin and
metformin treatment along with significantly improved
glycemic control over 6 months irrespective of baseline

HbAlc, age and BMI.

Transparency

Declaration of funding
The study was funded by Novartis Pharmaceuticals Turkey.

Declaration of financial/other relationships
G.A. has disclosed that he has received sponsorship from
Novartis and research grants from Novartis and Novo Nordisk;
he is on Astra Zeneca’s Advisory Board and is a consultant to Eli
Lilly; he is also on the Speakers’ Bureau of AstraZeneca, BMS and
Merck. LK. has disclosed that she has received sponsorship and
research grants from Novartis. F.A. has disclosed that she has
received research grants from Novartis, Boehringer Ingelheim
and Novo Nordisk. H.S.D. has disclosed that she has received
sponsorship from Novartis, and has received research grants from
Novartis and Sanofi Aventis; she is also on the Speakers’ Bureau
of Astra Zeneca. E.T. has disclosed that he has received research
grants from Novartis, and is a consultant to Novartis and Astra
Zeneca. [.B.A. and E.U. have disclosed that they are employees of
Novartis.

CMRO peer reviewers on this manuscript have received
an honorarium from CMRO for their review work, but have no
relevant financial or other relationships to disclose.

Acknowledgments

The authors thank Cagla Ayhan MD and Prof. Sule Oktay MD
PhD from Kappa Consultancy Training Research Ltd, Istanbul,
who provided editorial support, and Mehmet Berktas MD MICR
from Kappa Consultancy Training Research Ltd, Istanbul, who
performed  statistical  analysis  funded by  Novartis
Pharmaceuticals Turkey.

GALATA Study Group (in alphabetical order by investigator sur-
name): Tarik AKBER MD, Istanbul Training and Research
Hospital, Istanbul; Yasemin AKDENIZ MD, Tepecik Training
and Research Hospital, Izmir; Taner Fulya AKIN MD,
Pamukkale University School of Medicine, Denizli; Goksun
AYVAZ MD, Gazi University School of Medicine, Ankara;
Nail BAMBUL MD, Goztepe Training and Research Hospital,

www.cmrojournal.com — (© 204 E Infrvmn 111/ 144

RIGHTS LI N Ky



Curr Med Res Opin Downloaded from informahealthcare.com by Gulhane Askeri Tip Akademisi on 03/31/15
For personal use only

CMRO

Current Medical Research & Opinion  Volume 31, Number 4  April 2015

Istanbul; Taner BAYRAKTAROGLU MD, Bulent Ecevit
University School of Medicine, Zonguldak; Fatih BORLU MD,
Sisli Etfal Training and Research Hospital, Istanbul; Mustafa
BOZ MD, Istanbul Training and Research Hospital, Istanbul;
Ergun BOZOGLU MD, Gulhane Military Medical Academy,
Ankara; Mehmet Akif BUYUKBESE MD, Sutcu Imam
University School of Medicine, Kahramanmaras; Aykan
CANBERK MD, Istanbul University School of Medicine,
I[stanbul; Abdurrahman COMLEKCI MD, Dokuz Eylul
University School of Medicine, Izmir; Tuncay DELIBASI MD,
Diskapi Training and Research Hospital, Ankara; Serap DEMIR
MD, Kocatepe University School of Medicine, Afyon; Hatice
Sebile DOKMETAS MD, Cumhuriyet University School of
Medicine, Sivas and Medipol University, Istanbul; Erdal
ESKIOGLU MD, Numune Training and Research Hospital,
Ankara; Serdar GULER MD, Ankara Training and Research
Hospital, Ankara; Serpil GULKAN MD, Diskapi Training and
Research Hospital, Ankara; Zeliha HEKIMSOY MD, Celal Bayar
University School of Medicine, Manisa; Zuhal KARACA MD,
Inonu University School of Medicine, Malatya; Lezzan KESKIN
MD, Malatya State Hospital, Malatya; Muge KESKIN MD,
Ankara Training and Research Hospital, Ankara; Nizameddin
KOCA MD, Sevket Yilmaz Training and Research Hospital,
Bursa; Hakan KORKMAZ MD, Gaziantep University School
of Medicine, Gaziantep; Elif ONDER MD, Duzce University
School of Medicine, Duzce; Lale OZISIK MD, Diskapi
Training and Research Hospital, Ankara; Celalettin PERU
MD, Bezmi Alem Foundation University Medical Faculty
Hospital, Istanbul; Mustafa SAHIN MD, Diskapi Training and
Research Hospital, Ankara; Fusun SAYGILI MD, Ege University
School of Medicine, Izmir; Sibel SERIN MD, Umraniye Training
and Research Hospital, Istanbul; Havva SEZER MD, Kocaeli
University School of Medicine, Kocaeli; Gulbuz SEZGIN MD,
Maltepe University School of Medicine, Istanbul; Ertugrul
TASAN MD, Bezmi Alem Foundation University Medical
Faculty Hospital, Istanbul; Ilker TASCI MD, Gulhane Military
Medical Academy, Ankara; Turker TASLIYURT MD,
Gaziosmanpasa University School of Medicine, Tokat; Ayse
Nur TORUN MD, Harran University School of Medicine,
Urfa; Cigdem TURA BAHADIR MD, Ondokuz Mayis
University School of Medicine, Samsun; Gul GURSOY
YENER MD, Ankara Training and Research Hospital, Ankara;
Zerrin YIGIT MD, Istanbul University, Institute of Cardiology,
Istanbul.

Previous presentations: Preliminary results, poster presentation
(PDB11) at ISPOR 16th Annual European Congress,
4 November 2013, Dublin, Ireland. Final results, oral presenta-
tion (SS-009) at National Internal Medicine Congress, 17
October 2014, Antalya, Turkey.

References

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of dia-
betes for 2010 and 2030. Diabetes Res Clin Pract 2010;87:4-14

2. International Diabetes Federation (DF). The Global Burden. Available
at:  http://www.idf.org/sites/default/files/EN_6E_Atlas_Full_0.pdf  [Last
accessed 5 January 2014]

3. Satman |, Yilmaz T, Sengul A, et al, the TURDEP Group. Population-
based study of diabetes and risk characteristics in Turkey: results of the

© 2015 Informa UK Ltd  www.cmrojournal.com

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Turkish ~ diabetes epidemiology study (TURDEP). Diabetes Care
2002;25:1551-6

Satman |, Omer B, Tutuncu Y, et al, TURDEP-II Study Group. Twelve-year
trends in the prevalence and risk factors of diabetes and prediabetes in
Turkish adults. Eur J Epidemiol 2013;28:169-80

Alanazi AS. Systematic review and meta-analysis of efficacy and safety of
combinational therapy with metformin and dipeptidyl peptidase-4 inhibitors.
Saudi Pharm J 2014: published online 3 January 2014, doi: 10.1016/
j.jsps.2013.12.018

Nathan DM, Buse JB, Davidson MB, et al. Medical management of hypergly-
cemia in type 2 diabetes: a consensus algorithm for the initiation and adjust-
ment of therapy: a consensus statement of the American Diabetes Association
and the European Association for the Study of Diabetes. Diabetes Care
2009;32:193-203

American Diabetes Association. ADA Standards of medical care in diabetes.
Diabetes Care 2014;37:514-80

Gerich J. DPP-4 inhibitors: what may be the clinical differentiators? Diabetes
Res Clin Pract 2010;90:131-40

Inzucchi SE, Bergenstal RM, Buse JB, et al. Management of hyperglycemia in
type 2 diabetes: a patient-centered approach: position statement of the
American Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD). Diabetes Care 2012;35:1364-79

Bliiher M, Kurz 1, Dannenmaier S, Dworak M. Efficacy and safety of vildagliptin
in clinical practice — results of the PROVIL-study. World J Diabetes
2012;3:161-9

Phung 0J, Scholle JM, Talwar M, Coleman Cl. Effect of noninsulin antidiabetic
drugs added to metformin therapy on glycemic control, weight gain, and
hypoglycemia in type 2 diabetes. JAMA 2010;303:1410-18

Sinclair AJ, Paolisso G, Castro M, et al. European diabetes working party for
older people 2011 clinical guidelines for type 2 diabetes mellitus. Executive
summary. Diabetes Metab 2011;37(Suppl 3):527-38

Green BD, Flatt PR, Bailey CJ. Dipeptidyl peptidase IV (DPP IV) inhibitors: a
new emerging drug class for the treatment of type 2 diabetes. Diab Vasc Dis
Res 2006;3:159-65

Chatterjee S, Chatterjee S. Glycemic effects of vildagliptin and metformin
combination therapy in Indian patients with type 2 diabetes — an observational
study. J Diabetes 2014,6:237-42

Wu D, Li L, Liu C. Efficacy and safety of dipeptidyl peptidase-4 inhibitors
and metformin as initial combination therapy and as monotherapy in patients
with type 2 diabetes mellitus: a meta-analysis. Diabetes Obes Metab
2014;16:30-7

Fass AD, Gershman JA. Efficacy and safety of dipeptidyl peptidase-4 inhibi-
tors in combination with metformin. Adv Ther 2013;30:337-53

Ahmadieh H, Azar ST. The role of incretin-based therapies in prediabetes: a
review. Prim Care Diabetes 2014: published online 22 Mar 2006,
doi:10.1016/j.pcd.2014.02.005

Derosa G, Ragonesi PD, Carbone A, et al. Evaluation of the positive effects on
insulin-resistance and B-cell measurements of vildagliptin in addition to
metformin in type 2 diabetic patients. Pharmacol Res 2013;73:20-6

Mari A, Sallas WM, He YL, et al. Vildagliptin, a dipeptidyl peptidase-IV inhibi-
tor, improves model-assessed b-cell function in patients with type 2 diabetes.
J Clin Endocrinol Metab 2005;90:4888-94

Filozof C, Gautier J-F. A comparison of efficacy and safety of vildagliptin and
gliclazide in combination with metformin in patients with type 2 diabetes
inadequately controlled with metformin alone: a 52-week, randomized
study. Diab Med 2010;27:318-26

Ferrannini E, Fonseca V, Zinman B, et al. Fifty-two-week efficacy and safety of
vildagliptin vs. glimepiride in patients with type 2 diabetes mellitus inad-
equately controlled on metformin monotherapy. Diabetes Obes Metab
2009;11:157-66

Bolli G, Dotta F, Rochotte E, Cohen SE. Efficacy and tolerability of vildagliptin
vs. pioglitazone when added to metformin: a 24-week, randomized, double-
blind study. Diabetes Obes Metab 2008;10:82-90

Liqueros-Saylan M, Foley JE, Schweizer A, et al. An assessment of adverse
effects of vildagliptin versus comparators on the liver, the pancreas, the

Vildagliptin: real-life experience in T2DM 4= ~¢ -1 821

RIGHTS LI N Ky



Curr Med Res Opin Downloaded from informahealthcare.com by Gulhane Askeri Tip Akademisi on 03/31/15
For personal use only

Current Medical Research & Opinion  Volume 31, Number 4  April 2015

CMRO

24.

25.

26.

27.

28.

29.

30.

31.

immune system, the skin and in patients with impaired renal function from a
large pooled database of phase Il and lll clinical trials. Diabetes Obes Metab
2010;12:495-509

Schweizer A, Dejager S, Foley JE, et al. Clinical experience with vildagliptin in
the management of type 2 diabetes in a patient population >75 years: a
pooled analysis from a database of clinical trials. Diabetes Obes Metab
2011;13:55-64

Wajchenberg BL. Beta-cell failure in diabetes and preservation by clinical
treatment. Endocr Rev 2007,;28:187-218

Butler AE, Janson J, Bonner-Weir S, et al. Beta-cell deficit and increased
beta-cell apoptosis in humans with type 2 diabetes. Diabetes 2003;52:102-
10

Maedler K, Carr RD, Bosco D, et al. Sulfonylurea induced beta-cell apoptosis
in cultured human islets. J Clin Endocrinol Metab 2005;90:501-6

Kefas BA, Cai Y, Kerckhofs K, et al. Metformin-induced stimulation of AMP-
activated protein kinase in beta-cells impairs their glucose responsiveness
and can lead to apoptosis. Biochem Pharmacol 2004;68:409-16

Richter B, Bandeira-Echtler E, Bergerhoff K, Lerch C. Emerging role of dipep-
tidyl peptidase-4 inhibitors in the management of type 2 diabetes. Vasc Health
Risk Manag 2008;4:753-68

DeFronzo RA, Hissa MN, Garber AJ, et al. The efficacy and safety of sax-
agliptin when added to metformin therapy in patients with inadequately con-
trolled type 2 diabetes with metformin alone. Diabetes Care 2009;32:1649-
55

Xu L, Man CD, Charbonnel B, et al. Effect of sitagliptin, a dipeptidyl peptidase-
4 inhibitor, on beta-cell function in patients with type 2 diabetes: a model-
based approach. Diabetes Obes Metab 2008;10:1212-20

632 Vildagliptin: real-life experience in T2DM Ayvaz et al.

33.

34.

35.

36.

37.

38.

39.

40.

Black N. Why we need observational studies to evaluate the effectiveness of
health care. BMJ 1996;312:1215-18

Goke R, Bader G, Dworak M. Real-Life Effectiveness and tolerability of vilda-
gliptin and other oral glucose-lowering therapies in patients with type 2 dia-
betes in Germany. Diabetes Ther 2014;5:183-91

Simon D, Detournay B, Eschwege E. Use of vildagliptin in management of type
2 diabetes: effectiveness, treatment persistence and safety from the 2-year
real-life VILDA study. Diabetes Ther 2014;5:207-24

Bosi E, Camisasca RP, Collober C, et al. Effects of vildagliptin on glucose
control over 24 weeks in patients with type 2 diabetes inadequately controlled
with metformin. Diabetes Care 2007;30:890-5

Pan C, Xing X, Zheng S, et al. Efficacy and tolerability of vildagliptin as add-on
therapy to metformin in Chinese patients with type 2 diabetes mellitus.
Diabetes Obes Metab 2012;14:737-44

Penfornis A, Bourdel-Marchasson |, Quere S, Dejager S. Real-life comparison
of DPP4-inhibitors with conventional oral antidiabetics as add-on therapy to
metformin in elderly patients with type 2 diabetes: the HYPOCRAS study.
Diabetes Metab 2012;38:550-7

Shestakova MV, Suhareva Olu, Chernova TO, et al. [A combination of dipep-
tidyl peptidase-4 inhibitor and metformin in the treatment of patients with type
2 diabetes mellitus: effective control of glycemia, weight, and quantitative
body composition] [Article in Russian]. Ter Arkh 2013;85:49-55

Saglietti G, Placentino G, Schellino A. Observational study on dipeptidyl pep-
tidase-4 inhibitors: a real-life analysis on 360 patients from the ASL VCO
territory in Italy. Clin Drug Invest 2014;34:513-19

Bloomgarden Z, Dodis R, Viscoli C. Lower baseline glycemia reduces apparent
oral agent glucose-lowering efficacy. Diab Care 2006;29:2137-9

www.cmrojournal.com — (© 204 E Infrvmn 111/ 144

RIGHTS LI N Ky


https://www.researchgate.net/publication/272518366

