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Introduction

Diabetes mellitus (DM) is one of the most common non-
communicable diseases globally. The prevalence of diabetes
is steadily increasingworldwide, particularly in thedeveloping
countries such as India.1 India had 40.9 million diabetics in
2006 and it is expected to increase to 69.9 million by 2025.2

The incidence ofdiabetes in urbanPunjab is on the rise and the

number of diabetics is increasing year by year.3 The predomi-
nant clinical form of DM is type 2 DM that accounts for more
than 90% of all cases.4 Its associationwith developing compli-
cations severely alters the quality of life and imposes an
enormous burden on thehealth care system. Diabetesmellitus
has emergedas amajorhealthcareproblemin India. According
to the Diabetes Atlas published by the International Diabetes
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Abstract Background Type 2 diabetes mellitus (DM) is a heterogeneous group of disorders
associated with both microvascular and macrovascular complications. Due to progres-
sive nature of type 2 DM, dual/triple drug therapy produces additive effects, less side
effects, and allows the use of submaximal doses of individual agents. Therefore, the
present study was designed to study the effect of metformin (500mg BD) and
voglibose (0.3mg BD) alone and compare it with the effect of the combination
(500mgþ 0.3mg) of on serum insulin as an add-on drug in patients with DM.
Methods The present study was open, randomized parallel group comparison of two
active treatment groups over a 6 month period. Sixty patients of either sex in the age
group of 30 to 75 years, suffering from type 2 DM were selected at random. The effect
of metformin, voglibose, and a combination of metformin and voglibose were
observed –on serum insulin.
Results At the end of 6 months, it was observed that though both metformin and
voglibose reduced serum insulin levels significantly but their combination caused a
significantly greater percentage change in serum insulin levels. A few side effects were
observed with voglibose and not with metformin.
Conclusions Though metformin and voglibose were equally effective in lowering
serum insulin levels yet their combination showed better results on serum insulin as
compared with metformin and voglibose individually.
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Federation (IDF), there were estimated 40 million persons
with diabetes in India in 2007 and this number is predicted
to rise to almost 70 million people by 2025. The World
Health Organization (WHO) estimates that diabetes, heart
disease, and stroke together will cost about $ 333.6 billion
over the next 10 years in India alone. The real burden of the
disease is however due to its associated complications,
which lead to increased morbidity and mortality.1 Metfor-
min is an effective oral hypoglycemic agent. It is approved
for the management of non–insulin-dependent diabetes
mellitus (NIDDM) in several countries, including Canada,
although it is still an investigational drug in the United
States.1 Its use has been associated with only minimal
toxicity.2 Lactic acidosis, although a problem with the
biguanide phenformin, has rarely been reported with met-
formin and only in situations in which the drug should not
have been used, such as renal impairment.1 Metformin does
not lower blood glucose in nondiabetic individuals,3 but has
direct beneficial effects on serum lipids and lipoproteins.1

Various beneficial vascular effects of metformin have also
been reported, including reduction of micro vascular per-
meability4 and vascular cell proliferation in diabetic animal
models.1

Voglibose is a competitive inhibitor of α-glucosidase
enzyme present in brush border of the small intestine. It
inhibits the cleavage of complex carbohydrates into simple
sugars and inhibits their absorption from the small intes-
tine. Although all oral antidiabetic agents are reasonably
effective as monotherapy in improving glycemic control but
due to progressive nature of type 2 DM, monotherapy is
often associated with inadequate control of glycemia and
loss of efficacy over time.5 Combining agents with different
modes of action produce additive effects on glycemic con-
trol, allowing the use of submaximal doses of the agents,
thereby decreasing the unwanted side effects and having
complementary benefits on cardiovascular risk factors.1

Therefore, the present study was designed to study the
effect of metformin and voglibose alone and in combination
on serum insulin as an add-on drug (agent) in patients
with DM.

Methods

Study design and settings: The present study was an open,
randomized, parallel study evaluating the comparative ef-
fect of metformin and voglibose individually and in combi-
nation on serum insulin in diabetic patients over a period of
6 months in MGM Medical College and Hospital, Auranga-
bad. The study was conducted after obtaining approval from
the institutional ethical committee. Written informed con-
sent was obtained from all patients prior to their
enrollment.

Inclusion criteria: Previously diagnosed type 2 diabetes
mellitus (DM) patients in the age group of 30 to 75 years of
either sex were enrolled in study, provided they were ready
to give written informed consent and had a history of type 2
DM for 6months or more not controlled by dietarymeasures
and exercise.

Exclusion criteria: Patients with history of type 1 DM,
with acute medical emergencies such as diabetic ketoacido-
sis, renal failure, liver failure, cardiac failure, any microvas-
cular complication, who are likely to undergo surgery during
the study period,or had history of laparotomy and ileus, with
chronic intestinal disease, with history of hypersensitivity to
the test drug. Pregnant and lactating women were excluded
from the study.

Procedure: The drug regime was explained to the
patients and at each follow up visit, patients were assessed
for glycemic control (blood sugar level); history pertaining
to adverse drug effect was also asked and all patients were
given advice about diet and exercise. The Primary efficacy
measures for the study were change in serum insulin level
by Metformin and Voglibose alone from baseline to end of
study (24 weeks) and change in insulin level by the
combination of two drugs metformin and voglibose from
baseline to end of study. For comparing the effect of
Metformin and Voglibose alone and in combination on
serum insulin level before and after therapy, Paired “t”
test was carried out. For intergroup comparison, unpaired
“t” test was carried out. Data was analysed using SPSS
software.

Observations and Results

The observations made during the study have been shown
graphically (►Figs. 1–3). All three graphs along the X-axis
(number of patients) and Y-axis (serum insulin levels) show
that metformin (►Fig. 1) and voglibose (►Fig. 2) reduce the
serum insulin levels but when both the drugs were given in
combination (►Fig. 3), the reduction in serum insulin levels
was more significant.

Statistical analysis of the observed data was performed
and the following inferences were drawn (►Table 1):

1) Metformin, voglibose, and their combination at base-
line and metformin, voglibose, and their combination
after 6 months:
The difference in the reduction of serum insulin levels in
all the three above groups was significant with p<0.0001
(paired t-test).
2)Vogliboseafter6monthsandcombinationafter6months:
Inter group comparison between voglibose (post) and
combination (post) was significant with p<0.0316 (un-
paired) using unpaired t–test and was statistically signifi-
cant with p¼0.0316.
3) Metformin after 6 months and combination after
6 months:
Inter group comparison between metformin (post) and
combination (post) was not significant with p<0.009
(unpaired) using unpaired t-test and was not statistically
significant with p¼0.009.
4)Metformin at baseline and voglibose, combination after
6 months:

Intergroup comparison between metformin (at baseline)
and voglibose (at baseline) was not significant with
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p<0.8145 (unpaired) using unpaired t-test and was statisti-
cally not significant with p¼0.8145.

Intergroup comparison between metformin (at baseline)
and combination (baseline) was not significant with
p<0.4267 (unpaired) using unpaired t–test and was statisti-
cally not significant with p¼0.4267.

Discussion

Diabetes mellitus is a group of a metabolic diseases charac-
terized by hyperglycemia resulting from defects in insulin
secretion, insulin action, or both.4 The management of DM
includes diet control, exercise, and pharmacological

Fig. 1 Graph showing the effect of metformin at baseline and after 6 months of the treatment.

Fig. 2 Graph showing the effect of Voglibose at baseline and after 6 months of the treatment.
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therapy.6 The drug therapy is generally initiated either with
sulfonylurea or metformin as monotherapy.7

In the present study, 60 patients of DMwere administered
metformin (500mg BD), voglibose (0.3mg) and a combina-
tion of both the drugs. The effect of add on therapy with
combination therapy was observed on serum insulin. There
was no significant change in body weight in both groups
throughout the study period.

A significant reduction in serum insulin levels was found
with both metformin and voglibose. The reduction in serum
insulin levels was significant after 6 months. However, on
comparison, the combination of metformin and voglibose
resulted in greater reduction in serum insulin levels, i.e., at
the end of sixth months, on comparison, statistically signifi-
cant difference was observed. Similar results have been
observed by Oh et al, who, in their study found the combi-
nation therapy to be better than metformin alone.8 Several
other studies9,10 have proven the efficacy of combination

therapy in the management of type II DM and hence the
physicians in the current scenario are favoring the same for
their patients.

Having said that, it, cannot be ruled out that single
drug therapy especially metformin, has been used in the
management since several years and has proven to be
quite efficient. A recent study has revealed metformin to
be significantly associated with reduced mortality in
patients with type 2 DM who were admitted to hospital
for COVID-19.11

Side effects of hypoglycemic drugs cannot be overlooked
at any point of time.12 In our study, among the side effects,
weaknesswas observedwith both the drugs, whereas pain in
the abdomen, headache, diarrhea, flatulence, sweating, and
hot flushes were observed only with voglibose. As expected,
most common adverse effect in all three groups was gastro-
intestinal side effects such as diarrhea, flatulence, nausea,
and abdominal pain.

Fig. 3 Graph showing the effect of combination at baseline and after 6 months of the treatment.

Table 1 T-test applied to the treatment given in the study groups (note: p< 0.005 statistically highly significant)

p-Value Significant
difference (p< 0.05)

Met (pre)þ met (post) < 0.0001 (paired) Yes

Vog (pre)þ vog (post) < 0.0001 (paired) Yes

Comb (pre)þ comb (post) < 0.0001 (paired) Yes

Met (post)þ comb (post) < 0.009 (unpaired) Yes

Vog (post)þ comb (post) < 0.0316 (unpaired) Yes

Met (pre)þ vog (pre) < 0.2302 (unpaired) No

Met (pre)þ comb (pre) < 0.4267 (unpaired) No
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Conclusion

Though metformin and voglibose were equally effective in
lowering serum insulin levels, their combination showed
better results in lowering serum insulin levels as compared
with metformin and voglibose alone.
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