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Abstract
Background  The efficacy of gliclazide has been reported in clinical trials in India. However, real-world data on the effective-
ness of gliclazide in India is unavailable.
Objective  To provide real-world evidence regarding the effectiveness of gliclazide or gliclazide + metformin fixed-dose 
combination or separate medications, used either as monotherapy or as the latest add-on to other antihyperglycemic agents 
in reducing glycated hemoglobin (HbA1c) levels in Indian patients with type 2 diabetes mellitus (T2DM).
Methods  Electronic medical record data of adult patients who were diagnosed with T2DM who were newly initiated on or 
had been prescribed gliclazide or gliclazide + metformin combination for < 30 days as monotherapy or as add-on therapy 
to other antihyperglycemic agents, and had HbA1c ≥ 6.5% were retrospectively analyzed. Mean change in HbA1c from 
baseline was the primary endpoint. Secondary endpoints were assessment of dosages and formulations of gliclazide or gli-
clazide + metformin prescribed in the HbA1c spectrum and antihyperglycemic agents to which gliclazide or gliclazide + met-
formin was added as an adjunct. Readings were obtained before initiating gliclazide or gliclazide + metformin and after at 
least 90 days of treatment with gliclazide or gliclazide + metformin.
Results  Included patients (n = 498) were categorized into gliclazide only (n = 66), gliclazide + metformin only (n = 179), 
gliclazide add-on (n = 169), and gliclazide + metformin add-on (n = 84) groups. Mean (95% confidence interval [CI]) change 
in HbA1c among patients with baseline HbA1c > 7% was − 0.8% (− 1.26, − 0.34) in gliclazide only group; − 1.6% (− 1.89, 
− 1.31; p < 0.001) in gliclazide + metformin group; − 1.2% (− 1.50, − 0.90; p < 0.001) in add-on gliclazide group; and − 1.4% 
(− 1.75, − 1.05; p < 0.001) in add-on gliclazide + metformin group. Gliclazide once daily was the most prescribed regimen 
in the gliclazide only group (72.7%), with 60 mg being the most prescribed modified-release dose (62.5%). Gliclazide + met-
formin twice daily was the most prescribed regimen in the gliclazide + metformin group (69.3%) with 80 mg + 500 mg being 
the most prescribed immediate-release dose (62.9%). Gliclazide and gliclazide + metformin were most added as an adjunct 
to existing prescriptions of biguanides (83.4%) or insulin (64.3%), respectively.
Conclusion  Gliclazide or gliclazide + metformin prescribed as mono- or add-on therapy during routine clinical practice 
effectively reduced HbA1c in Indian patients with T2DM, thus validating the use of gliclazide and gliclazide + metformin 
for managing T2DM in India.
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1  Introduction

The International Diabetes Federation (IDF), ninth Edition 
reports 9.3% (463 million) of the global population aged 
20–79 years to be currently living with diabetes [1]. In India, 

this population amounts to 77 million and is projected to 
increase to 134.2 million by 2045. The mortality attributed 
to diabetes and diabetes-related complications is immense, 
with > 1 million deaths reported in India alone. Diabetes 
has also been reported to detrimentally affect quality of life 
[2–6] and increase the economic burden [7–10].

Multiple guidelines such as the American Diabetes 
Association 2019 guidelines [11], IDF clinical practice 
recommendations for managing Type 2 Diabetes Mellitus 
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Key Points 

The effectiveness of gliclazide and gliclazide + met-
formin prescribed to Indian patients with type 2 diabetes 
mellitus during routine clinical practice in India was 
assessed using electronic medical record data.

Gliclazide or gliclazide + metformin was found to be 
effective in reducing HbA1C in Indian patients with type 
2 diabetes mellitus.

Applicable national regulatory laws and guidelines were 
followed and the study protocol was approved by Suraksha 
independent ethics committee on 3 December 2019. Patient 
confidentiality was maintained at all times as the study was 
performed using anonymized information only.

2.2 � Study Design

This retrospective, longitudinal, observational study 
assessed OAD prescriptions using EMR data of Indian 
patients diagnosed with T2DM from January 2016 to Octo-
ber 2019. Each patient was required to possess two valid 
HbA1c readings in the EMR. Visit 1 (baseline) reading was 
defined as the HbA1c reading taken before initiation date of 
gliclazide or gliclazide + metformin or latest HbA1c reading 
taken in those who were on gliclazide or gliclazide + met-
formin for < 30 days either as monotherapy or as the most 
recent add-on to other antihyperglycemic agents. Visit 2 
reading was defined as the next immediate HbA1c assess-
ment available after at least 90 days of treatment with gli-
clazide or gliclazide + metformin as monotherapy or as latest 
add-on to other antihyperglycemic agents.

2.3 � Inclusion Criteria

The study included adult patients (≥ 18 years old) who were 
diagnosed with T2DM either based on plasma glucose cri-
teria specified in the American Diabetes Association 2019 
guidelines [24] or by the treating physician, or were pre-
scribed medications to treat T2DM; who were newly initi-
ated on or had been prescribed gliclazide or gliclazide + met-
formin for < 30 days as monotherapy or as add-on therapy 
to other antihyperglycemic agents; and had glycated hemo-
globin (HbA1c) ≥ 6.5%. Patients diagnosed with T1DM 
were excluded from the study.

2.4 � Study Endpoints

The primary endpoint was evaluation of mean change in 
HbA1c from baseline to after at least 90 days of treatment 
with gliclazide or gliclazide + metformin combination as 
monotherapy or as latest add-on to other antihyperglycemic 
agents. The secondary endpoints were to assess the dosages 
and formulations of gliclazide or gliclazide + metformin 
prescribed in the HbA1c spectrum (6.5–8%, 8.1–10%, 
and > 10%) and to assess the antihyperglycemic agents to 
which gliclazide or gliclazide + metformin were added as 
an adjunct.

2.5 � Assessments

Demographic characteristics, co-morbidities, concomitant 
medications used (identified as per the prescriptions), and 

(T2DM) in primary care 2017 [12], and Research Society for 
the Study of Diabetes in India—Endocrine Society of India 
clinical practice recommendations for the management of 
T2DM 2020 [13] recommend oral antihyperglycemic drugs 
(OADs) such as sulfonylureas to be used as monotherapy 
(if metformin is not tolerated) or as combination therapy. 
Moreover, a network meta-analysis reported the new sulfo-
nylureas glimepiride and gliclazide to be associated with a 
lower risk of all-cause (risk ratio [RR] 0.65; 95% confidence 
interval [CI] 0.53, 0.79) and cardiovascular-related mortal-
ity (RR 0.60; 95% CI 0.45, 0.84) than other sulfonylureas 
[14]. Another network meta-analysis reported gliclazide to 
be the only OAD that significantly reduced left ventricular 
mass (an important factor leading to cardiovascular disease) 
compared to placebo (standardized mean difference [SMD] 
− 1.09, 95% CI − 1.62, − 0.57) [15].

Several studies have reported the high usage of sulfonylu-
reas in India [16–19], with glimepiride and gliclazide being 
the most commonly prescribed sulfonylureas. Efficacy of gli-
clazide in improving the glycemic control in T2DM patients 
has been proven in several clinical trials [20–23]. However, 
real-world studies on the effectiveness of gliclazide in India 
are unavailable. Therefore, we conducted this study to evalu-
ate the effectiveness of gliclazide or gliclazide + metformin 
(fixed-dose combination as well as separate medications) 
among Indian T2DM patients in a real-world setting.

2 � Methods

2.1 � Data Source(s)

Analysis was performed from an Indian electronic soft-
ware owned and administered by HealthPlix Technologies 
PRV. This software has been in operation since 2016 and 
fulfils the clinical needs of 12 medical specialties across 
150 + cities in 20 states. Longitudinal information includ-
ing demographics, diagnoses, medications, investigations 
and procedures conducted, functional status, and other data 
elements obtained from the software were used to conduct 
the analysis.
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HbA1c level were collected at baseline. Data regarding con-
comitant medications and HbA1c level were collected at the 
next visit. Co-morbidities such as hypertension and dyslipi-
demia were confirmed based on the prescribed concomitant 
medications. Cardiovascular events were confirmed based on 
diagnosis of ischemic heart disease, coronary heart disease/
coronary artery disease, myocardial infarction; presence 
of a cerebrovascular accident; or a record of percutaneous 
transluminal coronary angioplasty or coronary artery bypass 
graft surgery. Chronic kidney disease (CKD) was confirmed 
based on the Kidney Disease Improving Global Outcomes 
2012 guidelines [25] or if CKD was diagnosed by the treat-
ing physician.

2.6 � Statistical Analysis

Descriptive statistics were used to summarize the study 
variables. Mean and standard deviations were reported for 
continuous variables while frequency and percentages were 
reported for categorical variables. Change in continuous var-
iables were reported as mean change with 95% CI. p values 
were calculated using the Altman and Bland method [26] 
and p < 0.05 was considered statistically significant.

3 � Results

3.1 � Baseline Characteristics

Among the 23,777 patients who were on gliclazide either as 
monotherapy or in combination with other oral antidiabetic 
drugs, 498 met the inclusion criteria and were included in the 
study (Fig. 1). These patients were categorized into gliclazide 
only (n = 66), gliclazide + metformin only (n = 179), gli-
clazide add-on (n = 169), and gliclazide + metformin add-on 
(n = 84) groups. Table 1 shows the baseline characteristics for 
individual groups. The overall mean ± SD age of the patients 
was 57.8 ± 12.6 years. Age-wise proportion of patients was 
10.4% in < 40 years, 50.8% in 40–60 years, and 38.9% in 
the > 60 years category. The proportion of men was greater 
than women (54.2% vs. 45.6%). Dyslipidemia was the most 
common co-morbid condition (57.1%) followed by hyperten-
sion (50.3%), cardiovascular events (7.4%), and chronic kid-
ney disease (CKD; 2.8%). Among the 11 patients with CKD, 
estimated glomerular filtration rate values were available for 
six patients (stage 2—two patients, stage 3A—two patients, 
stage 3B and stage 4—one patient each). The majority of the 
patients in all the groups reported HbA1c from 6.5% to 8%. 

Fig. 1   Patient flowchart. HbA1c glycated hemoglobin, T2DM type 2 diabetes mellitus
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3.2 � Mean Change in HbA1c due to Gliclazide 
or Gliclazide + Metformin

Initiation of gliclazide or gliclazide + metformin reduced 
HbA1c in all patients (Fig. 2). Among patients with an 
HbA1c ≥ 7% at baseline, the mean (95% CI) change in 
HbA1c after therapy was − 0.8% (95% CI − 1.26, − 0.34) 
in the gliclazide only group; − 1.6% (95% CI − 1.89, − 1.31; 
p < 0.001) in the gliclazide + metformin group; − 1.2% (95% 
CI − 1.50, − 0.90; p < 0.001) in the add-on gliclazide group; 

and − 1.5% (95% CI − 1.75, − 1.05; p < 0.001) in the add-on 
gliclazide + metformin group.

Among patients with an HbA1c ≥ 6.5% at baseline, the 
mean (95% CI) change in HbA1c after therapy was − 0.62% 
(95% CI − 1.01, − 0.23) in the gliclazide only group; − 1.4% 
(95% CI − 1.56, − 1.04; p < 0.001) in the gliclazide + met-
formin group; − 1.0% (95% CI − 1.39, − 0.81; p < 0.001) 
in the add-on gliclazide group; and − 1.2% (95% CI − 1.52, 
− 0.88; p < 0.001) in the add-on gliclazide + metformin 
group (Fig. 3).

Table 1   Demographic and 
clinical characteristics at 
baseline

CKD chronic kidney disease, CV cardiovascular, HbA1c glycated hemoglobin
*One patient did not mention their age. Hence, sample size was considered as 65
# The sample sizes for assessment of number of patients with CV events and CKD are different from the 
sample size of the group as a limited number of patients had the diagnosis mentioned in the diagnosis field. 
Hence, the sample sizes were: Gliclazide only (n = 50), Gliclazide + metformin only (n = 133), Gliclazide 
add-on (n = 141), and Gliclazide add-on to metformin + other antihyperglycemics (n = 24). CV events com-
prise coronary artery disease, myocardial infarction, and stroke

Gliclazide 
only (n = 66)

Gliclazide + met-
formin only (n = 179)

Gliclazide add-
on (n = 169)

Gliclazide + met-
formin add-on 
(n = 84)

Age (mean ± SD) 60.6 (14.0) 56.9 (12.9) 57.4 (12.4) 59.7 (10.9)
Age group [n (%)]
 < 40 years 8 (12.3)* 19 (10.6) 20 (11.8) 4 (4.7)
 40–60 years 26 (40.0)* 96 (53.6) 83 (49.1) 47 (55.9)
 > 60 years 31 (47.7)* 64 (35.8) 66 (39.0) 33 (39.2)

Females [n (%)] 31 (47.7) 86 (48.0) 75 (44.4) 36 (42.9)
Males [n (%)] 34 (52.3) 93 (52.0) 94 (55.6) 48 (57.1)
Co-morbid conditions
 Dyslipidemia 32 (48.5) 93 (52.0) 104 (61.5) 56 (66.7)
 Hypertension 32 (48.5) 87 (48.6) 87 (51.5) 48 (57.1)
 CV events# 4 (8.0) 8 (6.0) 12 (8.5) 6 (7.1)
 CKD# 1 (2.0) 0 (0.0) 9 (6.4) 1 (1.2)

HbA1c levels
 6.5–8% 37 (56.1) 82 (45.8) 83 (49.1) 33 (39.3)
 8.1–10% 24 (36.4) 52 (29.1) 61 (36.1) 35 (41.7)
 > 10% 5 (7.5) 45 (25.1) 25 (14.8) 16 (19.0)

Fig. 2   Effect of gliclazide 
or gliclazide + metformin on 
HbA1c%. The figure shows 
the HbA1c% levels after at 
least 90 days of treatment. The 
data are divided into patients 
with HbA1c ≥ 7% and ≥ 6.5% 
at baseline. Mean ± SD values 
are represented. Gli gliclazide, 
HbA1c glycated hemoglobin, 
Met metformin, SD standard 
deviation
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3.3 � Dosages and Formulation of Gliclazide 
Administered as per HbA1c Spectrum

In the gliclazide only group, the majority of the patients 
across the spectrum were prescribed gliclazide once daily 
(HbA1c 6.5–8%: 70.3%; 8.1–10%: 79.2%; and > 10%: 
60.0%). Among all the patients, 27.3% were on immedi-
ate-release (IR) tablets and the most prescribed gliclazide 
IR dose was 40 mg (72.2%). The 40 mg dose was also 
highly prescribed across the spectrum (HbA1c 6.5–8%: 
81.8%; 8.1–10%: 40.0%; and > 10%: 100.0%). Among all 
the patients, 72.7% were on modified-release (MR) tablets 
and the most prescribed MR dose was 60 mg (62.5%). The 
60 mg dose was also highly prescribed across the spec-
trum (HbA1c 6.5–8%: 53.8%; 8.1–10%: 68.4%; and > 10%: 
100.0%; Table 2).

In the gliclazide + metformin group, gliclazide + met-
formin twice daily was prescribed the most to patients across 
the spectrum (HbA1c 6.5–8%: 63.4%; 8.1–10%: 78.8%; 
and > 10%: 68.9%). Among all the patients, 69.3% were on 
gliclazide IR + metformin tablets and the most prescribed 
IR dose was 80 mg + 500 mg (62.9%). The 80 mg + 500 mg 
dose was also highly prescribed across the spectrum 
(HbA1c 6.5–8%: 69.2%; 8.1–10%: 65.9%; and > 10%: 
48.4%). Among all the patients, 30.7% were on gliclazide 
MR + metformin tablets and the most prescribed MR dose 
was 60 mg + 500 mg (74.5%). The 60 mg + 500 mg dose was 
also highly prescribed across the spectrum (HbA1c 6.5–8%: 
70.0%; 8.1–10%: 81.8%; and > 10%: 78.6%; Table 2).

3.4 � Break‑Up of Existing Antihyperglycemic Agents

Gliclazide was added on to an average of 2.5 antihypergly-
cemic medications and gliclazide + metformin was added 
on to an average of 2.4 antihyperglycemic medications. The 
majority of patients in the gliclazide add-on group had an 
existing prescription of biguanides (83.4%), dipeptidyl pepti-
dase-4 (DPP4) inhibitors (78.7%), or insulin (42.0%). On the 
other hand, majority of patients in the gliclazide + metformin 
add-on group had an existing prescription of insulin (64.3%), 
DPP4 inhibitors (57.1%), or biguanides (51.2%) (Table 3).

4 � Discussion

Sulfonylureas are a potent class of OADs and have been 
an important part of the antidiabetic therapeutic armamen-
tarium for decades [27]. Glimepiride and gliclazide are one 
of the most commonly prescribed sulfonylureas in India 
[17–19]. Gliclazide is a modern sulfonylurea with good 
effectiveness [22, 28, 29] and a good tolerability profile in 
terms of low risk of hypoglycemia [28–31] and weight gain 

Fig. 3   Gliclazide- or gliclazide + metformin-induced mean change in 
HbA1c%. The figure shows the mean (95% CI) change in HbA1c% 
levels from visit 1 to visit 2 after at least 90 days of treatment. Visit 
2 readings were statistically compared against Visit 1 readings. The 
data are divided into patients with HbA1c ≥ 7% and ≥ 6.5% at base-
line. ***p < 0.001. CI confidence interval, Gli gliclazide, HbA1c gly-
cated hemoglobin, Met metformin

Table 2   Frequency and dose of gliclazide administered as per HbA1c 
levels

HbA1c glycated hemoglobin

Baseline HbA1c levels

6.5–8% 8.1–10%  > 10%

Gliclazide only (n) 37 24 5
Dose frequency (n, %)
 Once daily (extended release) 26 (70.3) 19 (79.2) 3 (60.0)
 Twice daily (immediate release) 11 (29.7) 5 (20.8) 2 (40.0)

Prescribed formulation (n, %)
 Immediate release (n) 11 5 2
  40 mg 9 (81.8) 2 (40.0) 2 (100.0)
  80 mg 1 (9.1) 2 (40.0) –
  160 mg 1 (9.1) 1 (20.0) –

 Extended release (n) 26 19 3
  30 mg 12 (46.2) 6 (31.6) –
  60 mg 14 (53.8) 13 (68.4) 3 (100.0)

Gliclazide + metformin (n) 82 52 45
Dose frequency (n, %)
 Once daily (extended release) 30 (36.6) 11 (21.2) 14 (31.1)
 Twice daily (immediate release) 52 (63.4) 41 (78.8) 31 (68.9)

Prescribed formulation (n, %)
 Immediate release (n) 52 41 31
  40 mg + 500 mg 16 (30.8) 14 (34.1) 16 (51.6)
  80 mg + 500 mg 36 (69.2) 27 (65.9) 15 (48.4)

 Extended release (n) 30 11 14
  30 mg + 500 mg 9 (30.0) 2 (18.2) 3 (21.4)
  60 mg + 500 mg 21 (70.0) 9 (81.8) 11 (78.6)
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[29, 30], cardiovascular neutrality [14, 32], and long-term 
reduction of end-stage kidney disease (ESKD) [33]. The 
common adverse effects of gliclazide or gliclazide + met-
formin combination include hypoglycemia, neuropathy, 
fatigue, headache, abdominal pain, bronchitis, and vision 
disorders [21–23, 28–31]. Gliclazide has also been recom-
mended as an effective and tolerable first- or second-line 
agent (based on patient status) for the management of T2DM 
[27]. Despite the benefits of gliclazide usage, real-world 
evidence on the effectiveness of gliclazide in India was 
unavailable. The current study addresses this data gap. The 
current study is probably the first pan-India study to assess 
the real-world impact of gliclazide on patients withT2DM 
using EMR data. It provides new evidence supporting the 
effectiveness of gliclazide in a real-world scenario. In the 
present study, usage of gliclazide or gliclazide + metformin 
as monotherapy or as recent add-on to other antihyperglyce-
mic agents resulted in an overall HbA1c reduction of 1.1% 
in patients with baseline HbA1c ≥ 6.5% after at least 90 days 
of treatment.

Mean reduction in HbA1c was impressive across the 
groups, both in patients with HbA1c ≥ 6.5% (1.1%) and ≥ 7% 
(1.3%). Gliclazide-induced 0.8% reduction in HbA1c 
observed among patients with baseline HbA1c ≥ 7% was 
relatively lower than the 1.6% reduction reported in a Chi-
nese double-blind, randomized, multicenter study by Lu 
et al. [28], wherein a similar population was treated with 
gliclazide or gliclazide MR. However, the larger reduction 
could be attributed to the greater treatment duration of the 
Lu et al. study (20 weeks) versus the present study (at least 
12 weeks), difference in type of study (randomized clinical 
trial vs. real-world study), as well as to the differing treat-
ment doses: up-titration from gliclazide 80 mg or gliclazide 
MR 30 mg every 4 weeks in the Lu et al. study versus con-
stant dose or up-titration as and when required, in the present 

study. We could not capture data on up-titration as the study 
was not designed to capture this information.

The mean reduction in HbA1c (1.6%) obtained on usage 
of gliclazide + metformin in patients with HbA1c ≥ 7% is 
consistent with previous results reported by Lu et al. [28] 
and Pareek et al. [22]. Lu et al. reported a 1.4% reduction 
in HbA1c after administering metformin (existing pre-
scription dose) in combination with gliclazide twice daily 
or gliclazide MR once daily for 20 weeks. Pareek et al. 
conducted a prospective, open-labeled, multicentric study 
wherein Indian patients with HbA1c ≥ 7% were treated with 
an initial dose of gliclazide 80 mg + metformin 500 mg fol-
lowed by up-titration every 4 weeks to a maximum dose 
of gliclazide 320 mg + metformin 2000 mg. Here, a 1.16% 
reduction in HbA1c was observed after administering treat-
ment for 90 days.

In the current study, gliclazide effectively reduced HbA1c 
in individuals with baseline HbA1c ≥ 6.5% and ≥ 7%. This 
property of reducing HbA1c regardless of the baseline 
HbA1c level gives gliclazide an edge over relatively newer 
antidiabetic agents such as DPP4 inhibitors or sodium glu-
cose co-transporter 2 (SGLT2) inhibitors. DPP4 inhibitors 
result in modest reduction in HbA1c when used as mon-
otherapy (~ 0.5–1%) or in combination with metformin 
(~ 0.6–1.1%) [34]. SGLT2 inhibitors have been reported 
to reduce HbA1c by 0.5–0.8% when used as monother-
apy or add-on therapy [35], which makes them an appro-
priate choice as add-on agents in patients with baseline 
HbA1c > 7% [35, 36].

Renally compromised patients are recommended to 
avoid sulfonylureas or adjust the dose before initiation [37]. 
However, the Kidney Disease Outcomes Quality Initiative 
Clinical Practice Guideline does not recommend any dose 
adjustment for gliclazide, even for patients with severe 
chronic kidney disease or ESKD [37], thus alleviating issues 
regarding dose adjustment. Moreover, gliclazide is available 
in various formulations (IR and MR) and various dosages 
(IR—40 mg and 80 mg, MR—30 mg and 60 mg), which 
allows a range of doses to be prescribed as per the patient’s 
requirement. Fixed-dose combinations (FDCs) of gliclazide/
gliclazide MR with metformin are also available which offer 
convenience and improve patient adherence [27].

Gliclazide MR was the medication of choice among 
patients on gliclazide only, irrespective of the HbA1c spec-
trum, while the IR tablet was favored in patients prescribed 
gliclazide + metformin. The MR characteristics allow a 
once-daily dosing regimen to be prescribed, which has been 
associated with higher adherence rate (odds ratio [OR] 3.07; 
95% CI 1.80, 5.23, p < 0.001) and compliance rate (OR 3.50; 
95% CI 1.73, 7.08, p < 0.001) compared with more than 
once-daily dosing, irrespective of the disease, in a meta-
analysis by Srivastava et al. [38]. Positive outcomes were 
also observed in diabetes-specific studies [39, 40].

Table 3   Break down of antihyperglycemic agents to which gliclazide 
or gliclazide + metformin was added

Some patients were on more than one drug class simultaneously; in 
these cases, the patient was counted in all the drug classes separately
DPP4 dipeptidyl peptidase-4, SGLT2 sodium glucose co-transporter 2

Antihyperglycemic drug class 
(n, %)

Gliclazide add-
on (n = 169)

Gli-
clazide + met-
formin add-on 
(n = 84)

Biguanides 141 (83.4) 43 (51.2)
DPP4 inhibitors 133 (78.7) 48 (57.1)
Insulin 71 (42.0) 54 (64.3)
SGLT2 inhibitor 25 (14.8) 22 (26.2)
Alpha glucosidase inhibitors 5 (3.0) 4 (4.8)
Thiazolidinediones 5 (3.0) 3 (3.6)
Other sulfonylureas 3 (1.8) 3 (3.6)
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4.1 � Limitations

The retrospective design of the study is a major limitation. 
Also, unlike clinical trials where drug administration is 
supervised, patients in the current study were responsible 
for their own medication. As EMR records only contain pre-
scription data, it is possible that some patients may not have 
adhered to the prescription. The relatively low number of 
patients can be attributed to: (a) the study design wherein 
patients who were treatment naïve or who were on gliclazide 
or gliclazide + metformin for < 30 days either as monother-
apy or as latest add-on to other antihyperglycemic agents 
were only included; (b) absence of HbA1c ≥ 6.5% at base-
line; and (c) lack of a second HbA1c reading after 90 days 
in the database. While the reasons for absence of the second 
HbA1c reading were not captured, they may include lack 
of follow-up, change in the treating physician, or change in 
treatment. Indeed, loss to follow-up/care is a major concern 
in India, as reported by Prenissl et al. [41], wherein 75% 
of the participants were “lost” to care. The proportion of 
patients on gliclazide only (66/498) was lower than other 
groups probably due to low prescription of gliclazide as 
monotherapy in the database used. Finally, we were unable 
to evaluate adverse events such as hypoglycemia as the data-
base does not capture adverse events.

5 � Conclusion

The current study is probably the first pan-India EMR-based 
study that assessed the real-world effectiveness of gliclazide 
or gliclazide + metformin, used either as monotherapy or 
as the latest add-on to other antihyperglycemic agents in 
reducing HbA1c levels in Indian patients with T2DM. We 
observed a good reduction in HbA1c in all the treatment 
regimens.
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