Leiter et al. Diabetol Metab Syndr (2018) 10:30
https://doi.org/10.1186/513098-018-0331-8

Diabetology &
Metabolic Syndrome

RESEARCH Open Access

Effectiveness of gliclazide MR 60 mg @

in the management of type 2 diabetes: analyses
from the EASYDia trial

Lawrence A. Leiter', Marina V. Shestakova? and Ilhan Satman?

Abstract

Background: Although the number of antihyperglycemic agents has expanded significantly, sulfonylureas (in par-
ticular gliclazide) remain an important option because of a variety of patient and health system factors. The large, real
world, observational, and international EASYDia trial evaluated the effectiveness of gliclazide modified release (MR)
60 mg in individuals with type 2 diabetes with a broad range of diabetes history, body mass index (BMI) and back-
ground antihyperglycemic treatment.

Methods: A total of 7170 participants from eight countries, age > 35 years with HbATc > 7.5% and not treated with
insulin, were prescribed 30-120 mg of gliclazide MR 60 mg once daily. HbA1c goals were individualized and dosing
uptitrated, as required, over the 6-month long study. In this post hoc subanalysis, efficacy endpoints were analyzed
according to stratified baseline HbA1c levels, weight and glucose-lowering regimens. Episodes of hypoglycemia
requiring assistance were documented.

Results: At baseline, mean age was 58.9 years, HbA1c 8.8%, BMI 30.1 kg/mz, and diabetes duration 5.1 years. At
study end, clinically significant HbA1c improvements (mean change — 1.78%) were noted across all baseline HbA1c
strata (> 7.0 to <8.0%, > 8.0 t0 <9.0%, > 9.0 to < 10.0%, and > 10.0%), BMI classifications (18.5 to < 25.0, 25.0 to < 30.0,
and>30.0 kg/mz), and regardless of the original diabetes treatment regimen (P<0.001 in all cases). In contrast to the
subgroups with BMI 25.0-30.0 and > 30.0 kg/m? that registered weight losses of 0.9 and 2.2 kg, respectively (P< 0.001
vs. baseline weight); the BMI 18.5-24.9 kg/m? subgroup gained a mean 0.5 kg (P< 0.02 vs. baseline weight). Severe
hypoglycemic events were rare (0.06%).

Conclusions: Progressive gliclazide MR 60 mg uptitration was well tolerated and lowered HbA1c across a broad
range of HbA1c, BMI and background glucose-lowering therapy. Weight loss was noted when BMI was > 25.0 kg/m?.
Individuals with the highest baseline HbA1c and BMI experienced the greatest HbA1c and weight improvements.

Trial registration ISRCTN Registry ISRCTN00943368 on 1st July 2011
Keywords: Type 2 diabetes, Gliclazide, Glycemic control, Tolerability, Real-world

Background

The Action in Diabetes and Vascular Disease: Preterax
and Diamicron Modified Release Controlled Evaluation
(ADVANCE) study [1-3] demonstrated that progres-
sive uptitration of a modified release (MR) formulation
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of gliclazide as part of an intensive treatment regimen
provides consistent glycemic control associated with
long-term benefits on the combined microvascular and
macrovascular endpoint. Despite the availability of newer
classes of antihyperglycemic agents, sulfonylureas (in
particular gliclazide) still retain an important position in
diabetes management because of considerations around
familiarity, guideline recommendations, cost and cover-
age [4-12].
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With the overarching goal of improving adherence, the
once daily (QD) gliclazide MR 60 mg formulation is avail-
able as a scored tablet to allow for convenient titration.
The effectiveness and tolerability of this gliclazide tablet
were evaluated in the real-world ObsErvationAl Study to
analYse titration of Diamicron MR 60 mg in daily clini-
cal practice in a large population with uncontrolled type
2 diabetes (EASYDia) study. Following 6 months of pro-
gressive uptitration, individuals in the EASYDia cohort
experienced significantly improved glycemic control,
mild weight loss and rare events of hypoglycemia [13].
We describe herein the temporal and dose-associated
efficacy of gliclazide MR 60 mg, how efficacy varied with
the participants’ baseline features, and the potential clini-
cal implications of these observations.

Methods

Study conduct and population

EASYDia was an international, open-label, non-
randomized, non-comparative observational study
(ISRCTN00943368) that was conducted according to the
standards and principles of the Declaration of Helsinki.
Ethics approval was site specific and written informed
consent obtained at or before the baseline visit.

Screening took place from July 2011 to February
2014 at 596 sites in eight countries (Armenia, Geor-
gia, Lebanon, Malaysia, Russia, Slovenia, Switzerland
and Turkey). Potential participants were required to
fulfill all of the following criteria: > 35 years old with
type 2 diabetes, HbAlc>7.5%, and either treatment-
naive or using non-insulin antihyperglycemic thera-
pies. Individuals who were pregnant or breast feeding,
exhibited hypersensitive reactions to sulfonylureas,
displayed severe hepatic or renal failure (creatinine
clearance < 30 mL/min), were taking miconazole, dem-
onstrated contraindication to gliclazide, presented
with uncontrolled and clinically significant disease
or known malignancy, had a high probability of non-
adherence to the EASYDia study expectations were
excluded.

Individuals entered into the study were prescribed
30-120 mg gliclazide MR 60 mg QD by their physi-
cians as first line, add-on or a switch from a previous
oral glucose-lowering regimen [13]. Dosing was capped
at 120 mg QD and uptitration, initiated at the discretion
of the investigators, was driven by fasting plasma glu-
cose (FPQ) levels measured at months 1, 2, and 3. There
were provisions to introduce another oral antihypergly-
cemic agent should glycemic control remain sub-optimal
with gliclazide 120 mg QD. HbAlc goals were person-
alized and the final visit occurred 6 months after study
initiation.

Page 2 of 8

Endpoints

We report herein the efficacy and safety outcomes of gli-
clazide MR therapy according to the participants’ base-
line features and background glucose-lowering regimens.
The primary efficacy endpoint and secondary efficacy
endpoints that included treatment doses (daily average
and temporal changes) as well as HbAlc improvements
and the percentage of participants achieving an HbAlc
of <7.0 and <6.5% at study end have been reported [13].

Data collection

In this post hoc subanalysis, data collected at baseline,
month 3 and the end of the study were stratified accord-
ing to initial HbAlc (>7.0 to <8.0%,>8.0 to <9.0%,>9.0
to <10.0%, and>10.0%), body mass index (BMI 18.5
t0<25.0, 25.0 to<30.0 and >30.0 kg/m?) and prior glu-
cose-lowering regimens. With regards to hypoglycemia,
only severe episodes were collected on the case report
forms. Severe hypoglycemic incidents were classified as
those associated with transient central nervous system
dysfunction without other apparent cause, in which the
individual was unable to treat him/herself and required
assistance from another party.

Statistical analyses

Demographic data and other baseline characteristics are
reported for the included set. FPG and HbAlc informa-
tion were derived from the full analysis set [FAS; par-
ticipants who had taken at least one dose of the study
treatment that they had been prescribed and had at least
one baseline value and one post-baseline value of FPG (or
HbAlc) on file]. Weight results were calculated from the
safety set. Unless otherwise stated, data are presented as
mean (standard deviation, SD). Changes from the corre-
sponding baseline values were assessed with a Wilcoxon
signed rank test and two-sided 95% confidence interval.
Statistical significance was set at an unadjusted P value
of <0.05. Statistical analyses were conducted with SAS
version 9.1.

Results

Baseline characteristics of the EASYDia cohort

The baseline characteristics of the EASYDia cohort
(N=7170) have been reported [13]. Details specific to
the baseline HbAlc- and BMlI-stratified populations
are shown in Table 1. In short, about two-fifths of the
EASYDia participants were men; baseline age of the
cohort was 58.9 (10.6) years, BMI 30.1 (5.0) kg/m? FPG
10.2 (2.8) mmol/L, and HbA1c 8.8 (1.3)%. Over 44% of the
EASYDia participants had a baseline BMI that was 30 kg/
m? or greater while 12 and 42% had documented BMI
values of 18.5 to 24.9 and 25.0 to < 30 kg/m? respectively
at baseline. Approximately two-thirds of the participants



Leiter et al. Diabetol Metab Syndr (2018) 10:30

Table 1 Demographics of the EASYDia cohort based
on pre-specified baseline body mass index and HbA1c
stratification

EASYDia cohort (N=7170)

Demography
Men? 2949 (41.5)
Age (years)* 589 (10.6)
Baseline body mass index (I<g/mz)b
18.5t0<25.0 838(11.9)
25.01t0<30.0 3029 (42.9)
>30.0 3191 (45.2)
Baseline HbA1c (%)¢
>70t0<80 1765 (17.4)
>80t0<9.0 2074 (47.1)
>9.0%t0<10.0 809 (18.4)
>10.0 758(17.2)

Data are presented as n (%) or *mean (standard deviation)

2 The gender of 63 (0.88%) participants were not reported; ® Data collected from
the safety set; “ Data collected from the full analysis set

had a baseline HbAlc level that was>8.0%. About half
of the cohort was newly diagnosed rendering the base-
line diabetes duration at 5.1 (4.4) years. Metformin was
the most commonly used oral antihyperglycemic agent at
study entry. When considering pre-study antihyperglyce-
mic therapy profiles, most of the participants were either
drug naive or treated with metformin monotherapy; very
few were being managed with dual therapy that included
either a sulfonylurea or a DPP-4i in combination with
metformin.

Effectiveness of gliclazide MR

Incremental dosing of gliclazide MR, over a period of
6 months (actual mean treatment duration in the FAS
was 5.6+£1.1 months) was previously reported to be
associated with temporal improvements in glycemic con-
trol across the EASYDia cohort [13]. Indeed, these ben-
efits were evident within 3 months of study initiation. At
months 3 and 6, the FPG levels for the entire cohort aver-
aged 7.1 (1.7) and 6.8 (1.7) mmol/L, respectively; this rep-
resented an improvement of 3.4 (2.8) mmol/L (P<0.001)
over the 6-month study window. HbA1lc at month 3 and
study end were 7.3 (2.5)% and 6.9 (0.8)%, respectively
which translated to a 1.82 (1.25) % absolute reduction
from baseline (P<0.001) at study end.

Figure 1 shows the temporal changes in FPG and
HbAlc when the EASYDia participants were stratified
according to the dose of gliclazide MR prescribed at
month 6. Notably, the sub-cohort assigned the highest
dose of gliclazide (120 mg QD) at month 6 had, at the
beginning of the study, the highest mean FPG and HbAlc
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Fig. 1 Temporal and dose-associated improvements in (a) FPG and
(b) HbA1c stratified according to the month 6 gliclazide MR dose.
*P<0.001 for the difference between corresponding baseline and
month 6 FPG and HbA1c values. FPG and HbA1c values are presented
as mean (SD)

of 11.1 mol/L and 9.2%, respectively. The mean differ-
ences in baseline FPG and HbA1c values between those
taking gliclazide MR 30 mg and gliclazide MR 120 mg
at month 6 were 2.1 mmol/L and 0.9%, respectively. At
month 3, comparisons between the same groups yielded
smaller differences of 1.5 mmol/L for FPG and 0.6% for
HbAlc. Although the gap between the two groups, at
month 6, for FPG narrowed further to 1.1 mmol/L, that
for HbAlc did not show further improvement. The same
declining trends were observed when mean FPG and
HbA1lc values were compared between the month 6 gli-
clazide MR 60 mg and gliclazide MR 120 mg groups as
well as the month 6 gliclazide MR 90 mg and gliclazide
MR 120 mg arms (Fig. 1). These findings would suggest
that a strategy of progressive uptitration of the gliclazide
MR formulation is associated with improvements in gly-
cemic control.

Analysis of the data according to baseline HbAlc
revealed significant HbAlc reductions across the board
(P<0.001). Notably, the most impactful HbAlc lower-
ing was observed in the group with the highest base-
line HbA1lc levels (>10.0%) and the least in the stratum
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with the lowest baseline HbAlc values (>7.0—<8.0%)
(Fig. 2a). Improvements in glycemic control were evi-
dent as early as month 3 in all four baseline HbA1lc strata
(Fig. 2b). Of note, at month 6, almost half of those in the
baseline HbAlc>10.0% group had achieved an HbAlc
of <7.0%. Of further interest is the observation that at
month 3, all four baseline HbAlc sub-groups included
individuals whose HbAlc had declined to below 6.5%
(Fig. 2b).

To determine if the glycemic improvements observed
with gliclazide MR therapy varied across BMI status,
HbAlc improvements were analyzed according to the
pre-specified baseline BMI categories. Notably, a con-
sistent and significant HbAlc improvement of 1.80%
(P<0.001) was noted for each of the BMI subgroups (18.5
t0<25.0, 25.0 to <30.0 and > 30.0 kg/m2) at month 6.

Stratification according to pre-study diabetes treat-
ment regimens, amongst which were switches from
another sulfonylurea or a dipeptidyl peptidase-4 inhibi-
tor (DPP-4i), revealed significant HbAlc improvements
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with gliclazide MR in all four strata examined (Fig. 3a;
P<0.001). Interestingly, the magnitude of the HbAlc
improvement was very similar across the groups. It is
worth noting that at month 3, nearly half of those who
were newly diagnosed, treatment-naive or had been on
metformin monotherapy at baseline had successfully
achieved an HbAlc<7.0% with gliclazide MR add-on
therapy (Fig. 3b). Additionally, at month 6, over half of
those who had been switched from either another sulfo-
nylurea or a DPP-4i met the HbAlc <7.0% goal; the more
stringent HbAlc <6.5% target was attained at month 6
by more than two-fifths of those who were originally on
a DPP-4i (Fig. 3b).

The study closure weight of 81.7 (13.8) kg for the entire
cohort represented a weight difference from baseline
of —1.3 (4.6) kg over 6 months. Of note, while the two
subgroups with the higher BMI ranges (25.0 to<30.0
and>30.0 kg/m?) registered statistically significant
weight losses at month 6 (both P<0.001 vs baseline
weight), that with BMI 18.5-24.9 kg/m? gained a mean of

a >7.0% to <8.0% >8.0% to <9.0% >9.0% to <10.0% >10.0%
0
©
=
S -1.0*
= *
= ) -1.5
2 23 *
0
E ¢ 38"
5 -4-
-
o
-l
<
)
T
o
-6 -
Baseline HbA1c
b OMonth3 B Month6
100 ,  HbA1c £7.0% (53 mmol/mol) HbA1c £6.5% (48 mmol/mol)
2 79.4
8
£ [>Y) 75 65.9 63.5
Sd 51.1
] : 46.9
:_) 'E 50 - 39.4 42.2
o w
28.7
X -% 55 25.0 21.3 27:1 22.5
g ’E. IE. 9'5 9.5
. .
>7.0%to >8.0%to >9.0%to >10.0% >7.0%to >8.0%to >9.0%to >10.0%
<8.0% <9.0% <10.0% <8.0% <9.0% <10.0%
Baseline HbA1lc
Fig. 2 HbA1c lowering efficacy of gliclazide MR (a) at month 6 as stratified by baseline HbA1c and (b) as defined by the achievement of
HbATc <7.0 and <6.5% at months 3 and 6. n= 1765 for the "> 7.0 to < 8.0%" group; n= 2074 for the > 8.0 to < 9.0%" group; n =809 for the“>9.0
to <10.0%" group and n=758 for the "> 10.0%" group. *P < 0.001 for the difference between corresponding baseline and month 6 HbA1c values.
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0.54 (4.04) kg over the same time period (Fig. 4; P<0.02
vs. baseline weight).

Tolerability of gliclazide MR

Four of the EASYDia participants (0.06%) reported expe-
riencing a total of five severe hypoglycemia episodes, 1 of
which was determined to be unrelated to the study inter-
vention. At the time that they experienced their hypo-
glycemic episodes, two of the three individuals whose
hypoglycemic occurrences were suspected to be study
drug-related were taking 90 mg gliclazide MR. All hypo-
glycemia events suspected to be related to the use and
progressive uptitration of gliclazide MR were resolved
promptly.

Discussion

We report herein that incremental dosing of gliclazide
MR 60 mg QD over 6 months was well tolerated and
led to significant and clinically meaningful HbAlc
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Fig. 4 Weight lowering efficacy of gliclazide MR stratified accord-
ing to calculated baseline body mass index (BMI). n =838 for the
"18.5-24.9 kg/m?" group; n = 3029 for the “25.0 to < 30 kg/m?" group;
and n=3191 for the "> 30 kg/m?’group. *P=0.02 and P <0.001
for the difference between corresponding baseline and month 6
weights. BMI data are presented as mean (SD)
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reductions, as early as 3 months, in individuals with type
2 diabetes, not treated with insulin and with a broad
range of baseline HbAlc. Additionally, HbAlc improve-
ments of approximately 1.80% were documented in indi-
viduals regardless of whether they had a healthy BMI or
if their BMI was 25.0 kg/m? and above. Of note, base-
line BMI values of 25.0 kg/m?* and higher were associ-
ated with significant weight losses. As seen with many
antihyperglycemic agents, participants with the highest
baseline HbAlc levels and BMI experienced the great-
est HbAlc and weight improvements while the converse
was true for those in the lowest baseline HbAlc and BMI
strata.

The last 5 years have seen a steady stream of publica-
tions focused on the cardiovascular and renal safety as
well as efficacy signals of novel diabetes medicines in
large type 2 diabetes cohorts, the majority of whom had
known cardiovascular disease [14—23]. While the results
of these megatrials have generated much excitement
albeit alongside some concerns about the newer classes
of antihyperglycemic agents, sulfonylureas, in particu-
lar gliclazide, remain an important treatment option for
many physicians and patients when glucose levels remain
elevated despite the maximum tolerable dose of met-
formin [4—12].

Aside from metformin, the only other oral antihyper-
glycemic agent cited in the 2017 version of the World
Health Organization Model List of Essential Medicines
is gliclazide [9]. Along the same vein, several national
guidelines [6, 10, 11] currently position gliclazide as a
second-line choice, one recommends early initiation of
gliclazide MR or glimepiride [12] while another [4] sug-
gests adding a sulfonylurea, a DPP-4i, pioglitazone or a
dual combination of the three when maximally tolerated
metformin monotherapy does not achieve the desired
glycemic outcome. Of note, gliclazide MR is recom-
mended and widely used for the management of diabetes
during Ramadan [24-26], a period during which pro-
longed fasting can render glycemic management chal-
lenging. The recommendations of these professional
groups clearly support the continual role of gliclazide MR
in contemporary diabetes management.

Inasmuch as progressive uptitration of gliclazide MR
over 6 months produced clinically meaningful improve-
ments in glycemic control regardless of baseline HbAlc
suggests that individuals with suboptimally controlled
type 2 diabetes along much of the diabetes continuum
could benefit from the gliclazide MR regimen described
in this report. Of further interest are the additional
HbA1lc reductions noted in EASYDia participants who
had been switched from either another sulfonylurea or
a DPP-4i to gliclazide MR. It is often believed that sul-
fonylureas as a class are typically associated with weight
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gain while DPP-4i are generally considered to be weight
neutral. The unwanted weight effects of the former and
the relatively more desirable weight profile of the latter
frequently drive prescription decisions since weight gain
is not only a common comorbidity and concern of indi-
viduals with type 2 diabetes but may also contribute to
diminished adherence and hence propagate deranged
glycemic control. The EASYDia subgroup with baseline
BMI values of 25.0 kg/m? to less than 30.0 kg/m? lost a
mean of 0.88 kg over 6 months while that with a BMI
30.0 kg/m? and greater experienced a mean weight loss
of 2.2 kg over the same time span. These observations
might be considered unexpected since, as mentioned
earlier, sulfonylureas have on average been linked with
weight gain. That said, individuals who were newly diag-
nosed with type 2 diabetes made up almost one-fifth of
the EASYDia cohort and given the early stages of their
disease, these participants may have been more moti-
vated to make lifestyle changes. Accordingly, we cannot
discount the possibility that at least some of the weight
benefits observed in the EASYDia program was in fact
resultant of behavioural modifications. Regardless, the
gliclazide MR regimen described herein may be a dou-
bly favourable option for those with uncontrolled type
2 diabetes and a BMI that is above the healthy range. In
support of this school of thought, the ADVANCE trial
showed an overall no increase in weight over a median
of 5 years in the gliclazide-based intensive therapy arm
despite the improved glycemic control [1]. Addition-
ally, the STudy Evaluating vildAgliptin compareD to gli-
clazide in patients with type 2 diabetes FASTing during
Ramadan (STEADFAST) trial reported improvements
in glycemic efficacy alongside small weight losses (mean
—1.140.2 kg) with gliclazide therapy [27]. Accordingly,
the current findings extend those of previous reports by
demonstrating that progressive uptitration optimizes
the impact gliclazide MR has on glycemic control with
potential modest weight benefits in those with elevated
BMI values.

Risk of hypoglycemia remains an important treat-
ment consideration and is a major barrier for medication
adherence, thereby hindering achievement of glycemic
targets. Severe hypoglycemic episodes were uncommon,
even amongst participants with only modest elevations
in glycemia, with only five incidents reported by four
EASYDia participants (0.06%). On further evaluation,
however, it was noted that only three of these individu-
als experienced a total of four events that were suspected
to be gliclazide-related (0.04%). The uncommon occur-
rences of severe hypoglycemia echo the low risk for
hypoglycemia (relative to other sulfonylureas) reported
with gliclazide MR in recent retrospective cohort studies
(P<0.001 vs. glyburide) [28] and an earlier five-country
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observational study that monitored gliclazide- and other
sulfonylurea-treated individuals undergoing Ramadan
fasting [26]. Although a small meta-analysis of three
randomized trials calculated comparable occurrences of
hypoglycemia in individuals using gliclazide and DPP-4i
while fasting during Ramadan [29], small observational
studies have documented greater, comparable or lower
risk of hypoglycemia for gliclazide relative to sitagliptin
and vildagliptin [27, 30, 31].

The EASYDia study has several strengths and limita-
tions. First, the large multinational real-world dataset
was obtained from clinically diverse individuals who were
positioned along the entire diabetes continuum thus cap-
turing a close representation of the global diabetes popu-
lation. Second, the non-regimented design and setting
allowed for a more realistic documentation of the benefits
and harms associated with intensive gliclazide MR upti-
tration. At the same time, the non-randomized nature of
this observational study, lack of formal comparator, and
relatively short duration of follow-up, should be noted.
Furthermore, given the fact that many of the EASYDia
participants had newly diagnosed diabetes, it is possible
that they may have been more motivated to initiate and
sustain recommendations for lifestyle recommendations.
Of specific consideration in this sub-analysis, there were
imbalances in the sample sizes of the sub-cohorts exam-
ined and these likely contributed to the larger outcome
variability observed in the smaller groups and tighter
ranges measured in those with more participants.

In conclusion, the large, contemporary, real-world
EASYDia study has shown that progressive uptitration of
gliclazide MR over 6 months is well tolerated in individuals
with type 2 diabetes not treated with insulin and is associ-
ated with clinically meaningful HbA1c reductions across a
broad range of HbAlc and clinical scenarios. Individuals
with BMI 25.0 kg/m? and higher also experienced signifi-
cant weight loss. Importantly, the rarity of severe hypo-
glycemia events observed with the gliclazide treatment,
diminishes an important concern routinely surrounding
the sulfonylurea class. Overall, these data highlight that the
described gliclazide MR regimen is an effective option for
a wide variety of non-insulin treated individuals with dia-
betes and inadequate glycemic control.
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Page 7 of 8

Authors’ contributions

LAL contributed to the development of the study concept and design,
interpreted the results, wrote, reviewed and critically revised the manuscript
for important scientific and intellectual content. MVS was the national coordi-
nator for Russia, reviewed and critically revised the manuscript for important
intellectual content. IS was the national coordinator for Turkey, interpreted the
results, reviewed and critically revised the manuscript for important scientific
and intellectual content. All authors read and approved the final manuscript.

Author details

! Division of Endocrinology & Metabolism, Li Ka Shing Knowledge Institute
of St. Michael's Hospital, University of Toronto, 61 Queen Street East, #6121Q,
Toronto, ON M5C 2T2, Canada. 2 Institute of Diabetes Mellitus, Endocrinology
Research Centre and M.l Sechenov First Moscow State Medical University,
Moscow, Russian Federation. ® Division of Endocrinology and Metabolism,
Department of Internal Medicine, Istanbul Faculty of Medicine, Istanbul
University, Istanbul, Turkey.

Acknowledgements

The authors appreciatively acknowledge the contributions of the EASYDia
patient participants, clinicians and research teams. Hwee Teoh, Ph.D. of HTaq
Biomedical Editorial and Education Services Inc. was funded by the Institut de
Recherches Internationales Servier (France) and is acknowledged for writing
and editorial support.

Competing interests

LAL has received research grant support and/or speaker/consulting honoraria
from AstraZeneca, Boehringer Ingelheim, Eli Lilly, GlaxoSmithKline, Janssen,
Merck, Novo Nordisk, Sanofi, and Servier. MVS has received research grant
support and/or speaker/consulting honoraria from Astra Zeneca, Eli Lilly,
MSD, Novo Nordisk, Novartis, Sanofi, and Servier. IS has received research
grant support and served as a speaker or an advisor without direct financial
benedit from contracts between her employer and the following companies:
AstraZeneca, MSD, Novo Nordisk, Sanofi, and Servier.

Availability of data and materials
Some of the data reported in the manuscript were presented at the 11th
International Diabetes Federation Western Pacific Region Congress in Taipei,
Taiwan, 27-30th October 2016.

The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Consent for publication
Not applicable.

Ethics approval and consent to participate

EASYDia was an international, open-label, nonrandomized, non-comparative
observational study (ISRCTN00943368) that was conducted according to the
standards and principles of the Declaration of Helsinki. Ethics approval was
site specific and written informed consent obtained at or before the baseline
Visit.

Funding

This work was supported by the Institut de Recherches Internationales Servier
(France). The opinions expressed in this material are those of the authors and
do not necessarily reflect the views of Institut de Recherches Internationales
Servier (France).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 9 March 2018 Accepted: 2 April 2018
Published online: 10 April 2018



Leiter et al. Diabetol Metab Syndr (2018) 10:30

References

1.

Advance Collaborative Group, Patel A, MacMahon S, Chalmers J, Neal B,
Billot L, et al. Intensive blood glucose control and vascular outcomes in
patients with type 2 diabetes. N Engl J Med. 2008;358:2560-72.
Hirakawa Y, Arima H, Zoungas S, Ninomiya T, Cooper M, Hamet P, et al.
Impact of visit-to-visit glycemic variability on the risks of macrovascular
and microvascular events and all-cause mortality in type 2 diabetes: the
ADVANCE trial. Diabetes Care. 2014;37:2359-65.

Zoungas S, Chalmers J, Kengne AP, Pillai A, Billot L, de Galan B, et al. The
efficacy of lowering glycated haemoglobin with a gliclazide modified
release-based intensive glucose lowering regimen in the ADVANCE trial.
Diabetes Res Clin Pract. 2010;89:126-33.

National Institute for Health and Care Excellence (NICE) Internal Clinical
Guidelines Team. Type 2 diabetes in adults (Clinical Guideline Update
NG28). London: National Institute for Health and Care Excellence; 2017.
Gordon J, McEwan P, Evans M, Puelles J, Sinclair A. Managing glycaemia
in older people with type 2 diabetes: a retrospective, primary care-based
cohort study, with economic assessment of patient outcomes. Diabetes
Obes Metab. 2017;19:644-53.

Rutten GEHM, De Grauw WJC, Nijpels G, Houweling ST, Van de Laar FA,
Bilo HJ, et al. Diabetes guideline of the Dutch College of General Prac-
titioners (NHG-Standaard Diabetes mellitus type 2 (derde herziening)).
Huisarts Wet. 2013;56:512-25.

Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M,
et al. Management of hyperglycemia in type 2 diabetes: a patient-cen-
tered 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.

Canadian Diabetes Association Clinical Practice Guidelines Expert Com-
mittee. Pharmacologic management of type 2 diabetes: 2016 interim
update. Can J Diabetes. 2016;40:484-6.

World Health Organization. WHO model list of essential medicines. 20th
ed. Geneva: World Health Organization; 2017.

Royal Australian College of General Practitioners (RACGP) and Diabetes
Australia. General practice management of type 2 diabetes 2016-2018.
East Melbourne: Royal Australian College of General Practitioners; 2016.
SEMDSA Type 2 Diabetes Guidelines Expert Committee. SEMDSA 2017
guidelines for the management of type 2 diabetes mellitus. J Endocrino
Metab Diabetes S Afr. 2017;22:51-196.

Kalra S, Aamir AH, Raza A, Das AK, Azad Khan AK, Shrestha D, et al. Place
of sulfonylureas in the management of type 2 diabetes mellitus in South
Asia: a consensus statement. Indian J Endocrinol Metab. 2015;19:577-96.
Leiter LA, Shestakova MV, Trubitsyna NP, Piletic M, Satman I. Implementing
an optimized glucose-lowering strategy with a novel once daily modified
release gliclazide formulation. Diabetes Res Clin Pract. 2016;112:50-6.
Scirica BM, Bhatt DL, Braunwald E, Steg PG, Davidson J, Hirshberg B, et al.
Saxagliptin and cardiovascular outcomes in patients with type 2 diabetes
mellitus. N Engl J Med. 2013;369:1317-26.

Wanner C, Inzucchi SE, Lachin JM, Fitchett D, von Eynatten M, Mattheus
M, et al. Empagliflozin and progression of kidney disease in type 2 diabe-
tes. N Engl J Med. 2016;375:323-34.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Page 8 of 8

. White WB, Cannon CP, Heller SR, Nissen SE, Bergenstal RM, Bakris GL,

et al. Alogliptin after acute coronary syndrome in patients with type 2
diabetes. N Engl J Med. 2013;369:1327-35.

. Zinman B, Lachin JM, Inzucchi SE. Empagliflozin, cardiovascular out-

comes, and mortality in type 2 diabetes. N Engl J Med. 2016;374:1094.

. Mosenzon O, Leibowitz G, Bhatt DL, Cahn A, Hirshberg B, Wei C, et al.

Effect of saxagliptin on renal outcomes in the SAVOR-TIMI 53 trial. Diabe-
tes Care. 2017;40:69-76.

. Scirica BM, Braunwald E, Raz |, Cavender MA, Morrow DA, Jarolim P, et al.

Heart failure, saxagliptin, and diabetes mellitus: observations from the
SAVOR-TIMI 53 randomized trial. Circulation. 2014;130:1579-88.

Green JB, Bethel MA, Armstrong PW, Buse JB, Engel SS, Garg J, et al. Effect
of sitagliptin on cardiovascular outcomes in type 2 diabetes. N Engl J
Med. 2015;373:232-42.

. Marso SP, Bain SC, Consoli A, Eliaschewitz FG, Jodar E, Leiter LA, et al.

Semaglutide and cardiovascular outcomes in patients with type 2 diabe-
tes. N Engl J Med. 2016;375:1834-44.

Marso SP, Daniels GH, Brown-Frandsen K, Kristensen P. Mann JF, Nauck
MA, et al. Liraglutide and cardiovascular outcomes in type 2 diabetes. N
EnglJ Med. 2016,375:311-22.

Neal B, Perkovic V, Mahaffey KW, de Zeeuw D, Fulcher G, Erondu N, et al.
Canagliflozin and cardiovascular and renal events in type 2 diabetes. N
Engl J Med. 2017,377:644-57.

Ibrahim M, Abu Al Magd M, Annabi FA, Assaad-Khalil S, Ba-Essa EM, Fahdil
I, et al. Recommendations for management of diabetes during Ramadan:
update 2015. BMJ Open Diabetes Res Care. 2015;3:2000108.

Ali S, Davies MJ, Brady EM, Gray LJ, Khunti K, Beshyah SA, et al. Guidelines
for managing diabetes in Ramadan. Diabetic Med. 2016;33:1315-29.
Aravind SR, Al Tayeb K, Ismail SB, Shehadeh N, Kaddaha G, Liu R, et al.
Hypoglycaemia in sulphonylurea-treated subjects with type 2 diabetes
undergoing Ramadan fasting: a five-country observational study. Curr
Med Res Opin. 2011,27:1237-42.

Hassanein M, Abdallah K, Schweizer A. A double-blind, randomized trial,
including frequent patient-physician contacts and Ramadan-focused
advice, assessing vildagliptin and gliclazide in patients with type 2
diabetes fasting during Ramadan: the STEADFAST study. Vasc Health Risk
Manag. 2014;10:319-26.

Clemens KK, McArthur E, Dixon SN, Fleet JL, Hramiak |, Garg AX. The
hypoglycemic risk of glyburide (glibenclamide) compared with modified-
release gliclazide. Can J Diabetes. 2015;39(Suppl 4):32-40.

Mbanya JC, Al-Sifri S, Abdel-Rahim A, Satman I. Incidence of hypoglyce-
mia in patients with type 2 diabetes treated with gliclazide versus DPP-4
inhibitors during Ramadan: a meta-analytical approach. Diabetes Res Clin
Pract. 2015;109:226-32.

Devendra D, Gohel B, Bravis V, Hui E, Salih S, Mehar S, et al. Vildagliptin
therapy and hypoglycaemia in Muslim type 2 diabetes patients during
Ramadan. Int J Clin Pract. 2009;63:1446-50.

Al Sifri S, Basiounny A, Echtay A, Al Omari M, Harman-Boehm |, Kaddaha
G, et al. The incidence of hypoglycaemia in Muslim patients with type 2
diabetes treated with sitagliptin or a sulphonylurea during Ramadan: a
randomised trial. Int J Clin Pract. 2011;65:1132-40.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Effectiveness of gliclazide MR 60 mg in the management of type 2 diabetes: analyses from the EASYDia trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study conduct and population
	Endpoints
	Data collection
	Statistical analyses

	Results
	Baseline characteristics of the EASYDia cohort
	Effectiveness of gliclazide MR
	Tolerability of gliclazide MR

	Discussion
	Authors’ contributions
	References




