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Abstract:

Background: Metformin is the first line of treatment in patients with type 2 diabetes. Diabetes
being a metabolic disorder, improvement does not occur just with metformin. The pharma-
cotherapy course then changes to a fixed combination of drugs that have complementary mech-
anisms to those of metformin.

Aim: To assess the efficacy and safety of anti-diabetic drugs individually and in combination.
Here, sitagliptin was compared with a fixed dosage combination of metformin and sitagliptin
and pioglitazone alone in diabetic patients who had HbA1c of more than 7.5% and less than
12.0%

Method: In total, 40 weeks of study were divided into two phases. Phase A patients were di-
vided into two groups and given sitagliptin and pioglitazone. In the second phase, the patients
with sitagliptin were given a combination of sitagliptin and metformin, and the second group
of patients were up-titrated with the dose of pioglitazone

Results: At the end of phase A, HbAlc levels decreased in both groups, and similar results
were obtained for blood sugar levels fasting as well as post-prandial. In phase B a decrease was
obtained in both HbA 1c and blood glucose levels in fasting and postprandial; this decrease was
observed to be significant compared to the first phase. When the adverse drug reaction of the
combination and individual drugs were compared, such incidences were lesser in the case of
combination pharmacotherapy

Conclusion: The decrease in the glycemic levels was more in the case of combination therapy
compared to monotherapy. However, both types of therapy were well tolerated.

Keywords: combination of sitagliptin and metformin, pioglitazone, treatment of type 2 diabe-
tes mellitus
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Introduction

Diabetes mellitus is a metabolic disorder body [1]. Lifestyle modification and phar-

that occurs because of a disruption in the
ability of pancreatic beta cells to produce
insulin. It is characterized by hyperglyce-
mia and a rise in HbAlc levels. As it is a
metabolic disorder it causes disturbance in
the metabolism of glucose and lipids in the
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macotherapy have been proven to improve
the conditions. In the case of pharmacother-
apy, the first line of treatment is metformin
as a monotherapy [2]. If monotherapy is not
sufficient in improving the HbAlc levels
then combination therapy is recommended.
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Various studies have reported that combi-
nation pharmacotherapy is useful in the
treatment of diabetes mellitus type 2. A
fixed-dose combination also improves pa-
tient compliance.

Sitagliptin acts by inhibiting dipeptidyl
peptidase 4 which causes an increase in the
secretion of glucose transporters which in-
creases the glucose uptake from the blood.
It decreases the synthesis of glucose and
fats in the liver [3]. The overall effect is a
decrease in the levels of blood sugar. Met-
formin is a biguanide drug that acts at the
mitochondrial level and increases the aden-
osine monophosphate kinase in the skeletal
muscles and the liver. AMPK increase in
the skeletal muscle causes an increase in the
glucose uptake from the blood. In the liver,
AMPK decreases gluconeogenesis and syn-
thesis of fats [4]. Since the mechanism of
action of both drugs is complementary to
each other, a fixed dose combination of
both drugs can improve blood glucose lev-
els significantly. Pioglitazone acts on the
nuclear receptor peroxisome proliferator-
activated receptor which induces and inhib-
its the expression of certain genes. These
genes are involved in the metabolism of li-
pids and glucose. The synthesis of new glu-
cose and fats in the liver decreases and the
uptake of glucose from the blood increases.

A combination therapy of the above-stated
drugs can help achieve ideal blood sugar
levels [5]. This study aims to evaluate the
safety and efficacy of combination drugs
that is sitagliptin and metformin, to com-
pare the safety and efficacy of the men-
tioned fixed-dose combination with mono-
therapies of sitagliptin and pioglitazone.

Method

The patients between the age group of 18 to
78 years and had HbAlc levels between
7.5% to 12% were selected for the study.
The patients who had hypersensitivity to
any of the drugs in the study had been on
antihyperglycemic agents in the period of
the last 3 months, had type 1 diabetes, and
had ketoacidosis were eliminated from the
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study. Randomized double-blinded studies
were carried out. Patients were given a pla-
cebo in the first two weeks to get a baseline
of the sugar level and HbAlc levels. Fol-
lowing that a 40-week study was conducted
the first 12 weeks were phase A and the sec-
ond phase was of 28 weeks. In both phases,
patients were divided into two groups. The
first group was given sitagliptine 100 mg
and the other group was given pioglitazone
15 mg which was titrated up to 30 mg for
phase A. In phase B, the group of patients
who were given sitagliptine were now
given a combination of sitagliptine and
metformin. The patients who were given
pioglitazone 30mg in phase A now they
were given 45 mg of pioglitazone.
Throughout these 40 weeks, patients were
closely monitored for their blood sugar lev-
els, HbAlc levels, and occurrence of any
adverse effects. After 40 weeks also patient
visited the hospital 12 times for monitoring
of side effects of the drug. The primary end-
point of the study was an HbAlc level of
less than 7% and a blood glucose level un-
der control. Secondary endpoints included
lipid profiling and adverse drug reactions.
The data obtained was statistically ana-
lysed. Good clinical practice was followed
throughout the trial.

Results

In total 300 patients were screened out of
which 50 were eliminated because they had
one or more exclusion criteria. Out of 250,
50 patients discontinued before the comple-
tion of the trial. The average age of patients
in group 1 was 51.5 and the average age of
patients in group 2 was 52.5. The mean
HbA 1c of group 1 before the trial was 9.0%
and the patients in group 2 had a baseline of
9.1%.

To evaluate the efficacy of the drug HbAlc
level, post-prandial blood sugar, and fasting
blood glucose were recorded at the end of
phase A. However, at the end of phase B the
HbAlc level, fasting blood sugar level,
post-prandial blood sugar level, triglyceride
level, total cholesterol, low-density lipid
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level, and high-density lipid level were rec-
orded to evaluate efficacy.

At the end of phase A, group 1 (n=115) re-
ceived sitagliptin 100 mg for 12 weeks the
mean reduction of HbAlc was 1% and the
other group (n=135) that received pioglita-
zone 15 mg that was up-titrated to 30 mg
towards the end of 12 weeks had a mean re-
duction of HbAlc as 0.9%. The average re-
duction in the post-prandial sugar levels for
group 1 was 53.8 mg/d/L and for group 2 it
was 51.8mg/dL. The average reduction in
the fasting blood sugar levels in group 1
was 27.6mg/dL and in group 2 it was
29.0mg/dL.

At the end of phase B, group 1 which re-
ceived sitagliptin and metformin combina-
tion had an average reduction of HbAlc of
1.7% and group 2 which received pioglita-
zone 45 mg had a reduction of 1.4%. The
total number of patients who had an HbAlc
level lesser than 7.0% was more in group 1
compared to group 2. The average
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reduction in the post-prandial sugar levels
for group 1 was 91.3mg/dL and for group 2
was 70.1mg/dL. The average reduction in
the fasting blood sugar levels for group 1
was 46.68mg/dL and for group 2 was
38.6mg/dL.

The average total cholesterol in group 1 de-
creased by 0.5mg/dL and in group 2 it in-
creased by 6.2mg/dL. The average total
glycerides decreased in group 1 by
5.0mg/dL and in group 2 it decreased by
6.2mg/dL. High-density cholesterol in
group 1 increased by 7.8mg/dL and in
group 2 it increased by 10.6mg/dL. The de-
crease in the low-density lipids was ob-
served in group 1 which was 2.5mg/dL and
for group 2 the increase was 12.0mg/dL. In
the case of lipid profiling the difference in
both the groups for all the parameters ex-
cept for low-density lipid was not statisti-
cally significant. Table no.1 summarizes all
the data for efficacy of the drugs during the
trial.

Table No. 1 Summary of the parameters monitored throughout the clinical trial

Parameters

Average Value

Group 1
No. of patients

Average
value

Group 2
No. of patients

Phase A- 12
weeks

Sitagliptine 100 mg (n=115)

Pioglitazone 15-30mg (n=135)

sugar level

HbA . -1.0% 109 -0.9% 130
Post prandial

blood sugar level -33.8 o4 1.8 13
Fasting ~ blood | »; ¢ 110 29.0 132

Phase B- 28
weeks

Sitagliptine+ Metformin (n=100)

Pioglitazone 45 mg (n=100)

pid

HbA . -1.7% 96 -1.4% 98
Post prandial

blood sugar level 913 73 -70.1 76
Fasting  blood | ;¢ ¢ 96 138.6 99
sugar level

Total cholestrol | -0.5 87 +6.2 92
Triglyceride -5.0 87 -6.2 92
High density 1i- | 5 ¢ 86 +10.6 92
pid

Low density li-) , 86 +12.0 92
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The drugs were well tolerated in both the
groups and the adverse drug reactions were
comparatively more in the case of the group
that received pioglitazone. However, the
difference in the occurrence of the adverse
drug reaction was not significant statisti-
cally. Adverse drug reactions included nau-
sea, hypoglycemia, abdominal pain and di-
arrhoea with all three drugs. Also in the
group that received pioglitazone adverse
drug reaction, oedema. None of the adverse
drug reactions required management or
treatment they resolved within a day or two.

Discussion

In phase A of the trial, there was a signifi-
cant decrease in the HbAlc levels, fasting
blood sugar levels, and postprandial sugar
levels in both groups. Considering group 1
which received sitagliptine the difference in
the levels from the baseline was substantial,
although it was dependent on the baseline
values as well. If the baseline was high, then
the decrease in the levels was more substan-
tial. On the contrary, this was not the case
with pioglitazone, but various studies report
that for pioglitazone the therapeutic level in
the body is not achieved within 12 weeks of
30 mg pioglitazone. So comparing the effi-
cacy of both groups at the end of phase A is
not valid. The decrease in the glycemic pro-
file is significant but none of the groups
could achieve the healthy levels of the
HbA ¢ required which is less than 7% [6].

This implies that the monotherapy is not
sufficient in achieving the ideal profile
while treating diabetes mellitus 2 in the
moderate to high level of hyperglycemic,
diabetic, obese and drug naive patients. A
similar finding has been reported in various
studies [7]. There is a need for combination
therapy when monotherapy fails to achieve
the ideal levels.

In the phase B, patients had improved gly-
cemic profiles from the previous therapy
but ideal levels of HbAlc were achieved in
both the groups at end of this phase. The
fasting and post-prandial sugar levels were
lowered significantly in both groups.
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Comparing the data from the two groups in
Phase B it is clear that group 1 in Phase B
had a more significant decrease than the
other group that received pioglitazone.
Group 1 received combination therapy
which indicates that combination therapy
has a better efficacy than monotherapy [8].
Group 2 in Phase B also showed an increase
in the level of LDL and weight gain due to
oedema was also reported. Whereas in
group 1 of phase B, there was a decrease in
weight and the lipid profile of the patients
improved with combination therapy of
sitagliptin and metformin [9].

The adverse drug reactions were numeri-
cally more in the group that received
pioglitazone. However, the difference in the
number of adverse drug reactions was not
significant statistically and both the therapy
was well tolerated and safe [10].

Conclusion

It can be concluded that to improve the gly-
cemic profiles of the patients with moderate
to high levels of glycaemia there is a re-
quirement of combination therapy if mono-
therapy is not sufficient. From the study, it
is obtained that the combination of
sitagliptin  and metformin, individual
sitagliptin and individual pioglitazone has
significant results. However, the combina-
tion therapy of sitagliptine and metformin is
superior in treating type 2 diabetes mellitus
in patients with moderate to high glycae-
mia, who received no treatment before and
had a BMI greater than 30.
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