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ABSTRACT
Background: This study was conducted to compare the efficacy and safety of
saroglitazar with fenofibrate in Indian diabetic dyslipidemic patients who were
on Metformin and Glimepiride.
Methods: Adults patients with diabetic dyslipidaemia fulﬁlling the inclusion
criteria were randomized in two groups. Group A patients received metformin
(1000 mg/ day) + Glimepiride (4 mg/day) with fenoﬁbrate (160 mg/day), while
group B patients received metformin (1000 mg/day) + Glimepiride (4 mg/day)
with saroglitazar (4 mg/day). Glycosylated haemoglobin (HbA1C), triglyceride
(TG), LDL- cholesterol (LDL-C), HDL-cholesterol (HDL-C) levels were
measured at baseline and at 12 weeks. Fasting plasma glucose (FPG) and post
prandial plasma glucose (PPPG) were measured at baseline and at 4, 8 and 12
weeks.
Results: There was a significant reduction in TG and HbA1C levels at 12
weeks from the baseline value (p=0.001) in both groups. However, there was no
significant reduction in TG between the groups at 12 weeks but HbA1C levels
in group B decreased signiﬁcantly compared to group A at 12 weeks. Also,
there was a significant reduction in FPG and PPPG levels at 4, 8 and 12 weeks
in both groups from their baseline values (p=0.001). The reduction in FPG and
PPPG levels in group B was statistically signiﬁcantly compared to group A at
every interval. There was statistically signiﬁcant change in LDL-C and HDL-C
at 12 weeks from baseline in both the groups. Also, there was significant rise in
HDL-C in group B when compared to group A.
Conclusions: Group B patients on saroglitazar with metformin and Glimepiride
showed a significant reduction in HbA1C, FPG and PPG levels compared to
group A patients on fenofibrate with metformin and Glimepiride.
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INTRODUCTION
Diabetes is fast gaining the status of a potential epidemic
in India with more than 62 million diabetic individuals
currently diagnosed with the disease.1,2 It is predicted that
by 2030 diabetes mellitus may afflict up to 79.4 million
individuals in India.3,4 Diabetic patients have an increased
cardiovascular risk. This risk gets exaggerated by
dyslipidaemia. Diabetic Dyslipidaemia (DD) is
characterized by elevated fasting and post prandial
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plasma glucose along with increased triglyceride (TG),
LDL-cholesterol (LDL-C) and decreased HDLcholesterol (HDL-C) levels. Increased serum TG and low
HDL-C often precede the onset of Type-2 diabetes
mellitus (DM). In addition, a qualitative change in LDL
particles, producing a small dense LDL-C particles (sdLDL-C) whose membrane carries supra-normal amounts
of free cholesterol which are more susceptible to
oxidation rendering them more atherogenic. These
changes in lipid profile represent the major link between
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diabetes and the increased cardiovascular risk of diabetic
patients.5,6
Diabetes and its accompanying dyslipidaemia are
managed by a variety of permutations and combinations
of oral anti-diabetic agents (ADAs) and hypolipidemic
drugs. As far as dyslipidaemia is concerned, statins at
best are able to benefit 20-30% patients only. Fibrates as
well as Niacin have also not succeeded in bridging the
therapeutic gap mainly due to the myotoxicity exerted by
the former and lack of efficacy of the latter in all
patients.7,8
To address this gap in therapy the Peroxisome
Proliferator-Activated Receptors (PPAR)-α/γ agonists
were developed. These molecules could correct both the
dyslipidaemia as well as hyperglycaemia in diabetic
dyslipidaemia. PPAR-α agonists (fenofibrate) and PPARγ agonist (pioglitazone) are approved for dyslipidaemia
and type-2 DM respectively. However, the use of
pioglitazone is associated with problems such as fluid
retention, weight gain and congestive cardiac failure.9
Hence, the dual PPAR-a/γ agonist was developed with an
aim to control both lipid and blood glucose parameters.
This dual agonists can help activate both PPAR-α and
PPAR-γ receptors simultaneously, thus controlling,
dyslipidaemia and hyperglycemia and in addition, help
reduce the risk of weight gain that is stimulated by
PPAR-γ activation. This lack of weight gain was first
observed with the use of Fibrates that not only provided
hypolipidemic effects but also reduced body weight
without affecting intake of food.10
Saroglitazar is the first approved dual PPAR- a/γ agonist
for patients suffering from Diabetic dyslipidemia, which
has shown efficacy in improving both, the lipid as well as
the glycaemic parameters, with an excellent safety
profile.11 Saroglitazar was approved by Drug Controller
General of India (DCGI) for launch in India in June
2013.12 The present study was designed to compare the
effectiveness and safety of add on therapy of saroglitazar
and fenofibrate with metformin plus glimepiride in
Diabetic dyslipidemic patients.
Trails conducted so far in India have evaluated efficacy
of saroglitazar on lipid profile and glycaemic parameters
of patients with dyslipidaemia and diabetic
dyslipidaemia. There are very limited studies regarding
the efficacy of add on therapy of saroglitazar to the
antidiabetic treatment regimen. Against this background,
the present study was designed to compare the
effectiveness and safety of add on therapy of saroglitazar
and fenofibrate with metformin and glimepiride in Indian
patients with diabetic dyslipidaemia.
METHODS
A prospective, randomized, open labeled, parallel group
study was conducted at Grand Government College,
Mumbai after taking written informed consent from the

patients and Institutional ethical committee clearance.
Subjects were recruited from diabetic centers in Mysore
and the study was conducted between September 2016
and November 2016.
The objective of the study was to evaluate the influence
of Fenofibrate and Saroglitazar on Lipid parameters (i.e.
TG, LDL-C and HDL-C after 12 weeks from baseline)
and on glycaemic parameters (i.e. HbA1C after 12 weeks
from baseline, FPG and PPG at 4, 8 and 12 week
intervals).
Difference of means to be detected was set at 10%.
Considering the true mean difference between two
treatment groups as zero and the expected standard
deviation of 10% in the study population, 80% power and
margin of error = 0.05, the number of patients required in
each treatment group was 17. The sample size was
calculated with the set inclusion and exclusion criteria by
using the formula:
S = Z2 x P x q
d2
= 1.96 x 1.96 x 0.25 x 0.975
0.05 x 0.05
= 33
Inclusion criteria
• Adult subjects of either sex, aged between 18-70
years
• Newly diagnosed Type 2 Diabetic Dyslipidemic
patients with FPG ≥ 126 mg/dl, PPG ≥200 mg/dl with
plasma triglyceride level ≥150 mg/dl and HbA1C
≥6.5 and ≤9
• None of the patients received any hypolipidemic
agent within last six months
• Patients with normal liver and renal parameters
Exclusion criteria
• Patients with fasting plasma glucose (FPG)
>250mg/dl, post-prandial plasma glucose (PPG)
>350mg/dl, LDL-C >130mg/dl
• Type 2 Diabetics requiring insulin therapy
• Type 2 Diabetics requiring triple drug therapy
• Presence of serious co-morbid conditions such as
severe uncontrolled hypertension, renal, hepatic or
cardiac impairment
• Presence of any absolute contraindications like
pregnancy, lactation, lactose intolerance and
hypersensitivity to any of the drugs or their
components
• Subjects with Type 1 Diabetes mellitus and Diabetic
ketoacidosis
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• Subjects on other drugs with known drug interactions
with the study drugs and that are likely to alter lipid
profile and glycaemic status.
Primary end point
• Change in Triglyceride levels after 12 weeks from
baseline
• Change in HbA1C levels after 12 weeks from
baseline
Secondary end points
• Change in HDL-C, LDL-C levels after 12 weeks from
baseline
• Change from baseline in fasting plasma glucose
(FPG) levels at 4, 8, 12 weeks
• Change from baseline in post prandial plasma glucose
(PPG) levels at 4, 8, 12 weeks
• Any Untoward Adverse Effects Observed namely
hypoglycemia
Each patient was evaluated for 12 weeks. Patients were
initially screened clinically and biochemically on day 0
and at the follow up visits on weeks 4, 8 and 12. HbA1C
and lipid profile estimations were made on day 0 and
week 12. FPG, PPPG were repeated at baseline and on all
subsequent visits i.e. at 4, 8 and 12 weeks.
Patients included in the study were randomly allocated in
two different treatment groups using computer generated
random tables.
Patients included in group A received metformin 500 mg
twice daily plus glimepiride 2mg twice daily (USV
Limited, Mumbai) and fenofibrate 160mg once daily
(USV Limited, Mumbai).
Similarly, patients included in group B received
metformin 500 mg twice daily plus glimepiride 2mg
twice daily (USV Limited, Mumbai) and saroglitazar
(Zydus discovery, Cadila Healthcare Ltd., Ahmadabad) 4
mg/day.
Study medications were dispensed thrice during the study
period: First during baseline visit (study medication given
for 4 weeks) and next during week 4 and week 8 (each
time for 4 weeks). Patients in group A were advised to
take metformin 500 mg plus glimepiride 2mg tablets
orally twice daily 20 minutes before food and one
fenofibrate (160 mg) tablet after breakfast. Patients in
group B were advised to take metformin 500 mg plus
glimepiride 2 mg orally twice daily before food and one
saroglitazar (4mg) tablet after breakfast for the 12 week
study period.
Compliance was assessed using the traditional pill count
method at each follow-up visit. Patients with worsening
clinical conditions or rising plasma glucose level were
decided to be withdrawn prematurely from the study. All

patients were advised to quit smoking and consumption
of alcohol during the study period. Patients were
monitored continuously throughout the study for any
adverse event (AE). All adverse effects were to be
reported as per the Pharmacovigilence Programme of
India (PVPI) to Grand Government Medical College,
pharmacovigilence Center Mumbai, India.
Statistical analysis
Results were analysed by descriptive statistics calculating
the mean values, the standard deviation, the standard
error, repeated measures ANOVA and paired ‘t’ test for
intra group comparison and by unpaired ‘t’ test for
intergroup comparison. The p-value <0.05 was
considered to be statistically significant.
RESULTS
The subjects included in the above study had no
statistically significant difference in the baseline values
of triglycerides, HbA1C, FPG, PPG, LDL-C and HDL-C.
After treatment, TG and HbA1C levels significantly
decreased at week 12 from their respective baseline
values (p =0.001 i.e. highly significant) in both group A
and group B. On inter group analysis there was no
statistically significant change in TG between groups A
and B but there was statistically significant change in
HbA1C between groups A and B at 12 weeks.
Table 1: Baseline triglyceride, glycosylated
haemoglobin, fasting plasma glucose, postprandial
plasma glucose, LDL- cholesterol and HDLcholesterol levels.

Parameters

Group A
(0- day)
(M + G + F)

Group B
(0 - day)
(M + G + S)

Triglyceride
(mg/dl)

262.82±92.43

264.05±85.38

HbA1C (%)

8.0212±0.25

8.1024±0.52

137.11±8.22

136.29±7.73

227.52±9.64

237.41±26.39

117.00±11.51

117.88±11.78

54.11±8.03

52.17±6.79

FPG
(mg/dl)
PPG
(mg/dl)
LDL - C
(mg/dl)
HDL - C
(mg/dl)

Pvalue
0.968
(NS)
0.567
(NS)
0.766
(NS)
0.157
(NS)
0.827
(NS)
0.452
(NS)

- TG= Triglyceride, HbA1C = Glycosylated haemoglobin, FPG
= Fasting plasma glucose, PPG = Postprandial plasma glucose,
LDL-C = LDL- cholesterol, HDL-C= HDL-cholesterol
- (mean±standard deviation) of groups A and B and their Pvalues

Post treatment the change in FPG and PPG at weeks 4, 8
and 12 compared to their pretreatment values (P = 0.001)
in both groups was statistically significant and the fall
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was significantly more in group B patients when

compared to group A patients.

Table 2: Changes in triglyceride and HbA1C levels in group a and group B at week 12 versus week 0.
Parameter

Group A
Week 0
262.82±92.43
8.02±0.25

TG (mg/dl)
HbA1C (%)

Week 12
118.52 ± 42.36
6.69±0.22

P value
0.001 (HS)
0.01 (HS)

Group B
Week 0
264.05 ± 85.38
8.10±0.52

Week 12
107.88±35.86
5.54± 0.35

P value
0.001 (HS)
0.001 (HS)

- HS: highly significant
- Statistical test used was paired t-test.

Table 3: Triglyceride and HbA1C levels in group A
and B at week 12.
Parameters

Group A
Week - 12

Group B
Week - 12

Triglyceride
(mg/dl)

118.52± 42.36

107.88±35.86

HbA1C (%)

6.69±0.22

5.54±0.35

P–
value
0.435
(NS)
0.001
(HS)

The levels of LDL-C showed a statistically significant
fall and the levels of HDL-C statistically significant rise
at week 12 from baseline in both the groups. However,
inter group analysis did not show any statistically
significant change in LDL-C values at 12th week between
the groups, but the rise in HDL-C was more in group B
when compared to group A.

- NS: not significant, HS: highly significant
- Statistical test used was unpaired t-test.

Table 4: Changes in fasting plasma glucose (FPG) level in groups A and B at 4, 8 and 12 weeks from base line.
Parameter
Group A
Group B

FPG (mg/dl)

Week - 0
137.11±8.22
136.29±7.73

Week - 4
122.64±6.61
110.35±7.18

Week - 8
114.05±9.28
96.64±7.75

Week -12
111.88±8.55
85.94±8.06

P value
0.001 (HS)
0.001 (HS)

HS: Highly significant

Table 5: Changes in postprandial plasma glucose (PPG) level in groups A and B at 4, 8 and 12 weeks from
base line.
Parameter
PPG (mg/dl)

Group A
Group B

Week - 0
227.52±9.64
237.41±26.39

Week - 4
201.29±6.75
169.94±22.92

Week - 8
190.41±6.04
150.11±17.64

Week -12
183.29±8.43
139.23±17.62

P value
0.001 (HS)
0.001 (HS)

HS: Highly significant

Table 6: Changes in LDL - C level in groups A and B at 12 weeks from base line.
Parameter
Group A
Group B

LDL-C (mg/dl)

Week - 0
117.00±11.51
117.88±11.78

Week - 12
102.41±9.30
103.17±9.51

P - value
0.001 (HS)
0.001 (HS)

HS: Highly significant

Table 7: Changes in HDL - C level in groups A and B at 12 weeks from base line.
Parameter
HDL-C (mg/dl)

Group A
Group B

Week - 0
54.11±8.03
52.17±6.79

Week - 12
59.82±8.60
60.23±6.72

P - value
0.001 (HS)
0.001 (HS)

HS: Highly significant

DISCUSSION
Data from the above study suggest that there is
significant reduction in Triglycerides and HbA1c from
their baseline values in both fenofibrate (group A) and

saroglitazar group (group B). But there was no significant
reduction in Triglyceride between the groups at 12th
week, however there was a significant reduction in
HbA1C in group B when compared to group A at 12th
week. This suggests that saroglitazar group has better
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glycaemic control when compared to fenofibrate group,
which could be due to the additional PPAR - γ agonistic
action of this drug in addition to its PPAR - α agonistic
action (Triglyceride lowering effect).

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee

There was a significant reduction in FPG and PPG levels
in both groups at 4, 8 and 12 weeks from their pretreatment values. On inter group analysis saroglitazar
group showed higher fall in FPG and PPG at each
interval when compared to fenofibrate group which was
statistically significant hence indicating better glycaemic
control property with saroglitazar.
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