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SUMMARY
Type-2 diabetes mellitus (T2DM) patients who were on
gliclazide co-administered with metformin were changed to
pre-combined glibenclamide-metformin tablets in the
Endocrine Clinic, Penang Hospital. We conducted a
retrospective study to evaluate the differences in glycaemic
control and treatment cost following the change. Eighty
patients (60% females) with a mean age of 55 years old were
studied. Mean glycosylated haemoglobin (HbA1c) reduction
was -0.92% (p<0.01) and -0.83% (p<0.01) after three and six
months respectively.  Patients with baseline HbA1c ≥8% had
greater reduction in mean HbA1c (-1.36%) after six months.
The treatment cost per month was reduced by 45% at 3
months (p<0.01)) and 44% at 6 months (p<0.01). The change
to pre-combined glibenclamide-metformin tablets resulted in
significant improvement in glycaemia and reduction in
treatment cost 
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InTRoDUCTIon
Type 2 diabetes is caused by two major metabolic defects
namely insulin resistance and reduction in insulin secretion
secondary to progressive decline in pancreatic ß-cell function.
Insulin resistance reduces glucose uptake and increases
hepatic glucose output leading to increase glucose load.
Compensatory hyperinsulinemia to maintain normal
glycaemia causes exhaustion of ß-cell resulting in ß-cell
dysfunction and hyperglycaemia 1,2. The United Kingdom
Prospective Diabetes Study (UKPDS) demonstrated 50% loss
of ß-cell function and 60% reduction of normal insulin
sensitivity at the time of diagnosis of type 2 diabetes
mellitus3. 

Poorly controlled diabetes is associated with macrovascular
(myocardial infarction) and microvascular (retinopathy and
nephropathy) complications. Therefore, intensive glycaemic
control is important in decreasing the microvascular risk, risk
of myocardial infarction and death from any cause 4. UKPDS
showed that only 25% of patients maintained target

glycaemic control of less than 7% over nine years follow-up
period with monotherapy of either  insulin, sulphonylurea or
metformin 5 suggesting that majority of patients require
multiple therapies to achieve target glycaemic control. 

Thus, combination therapy is more effective in the treatment
of type 2 diabetes especially combination of agents that target
insulin resistance and insulin deficiency. The most
commonly used combination oral antidiabetic agents are
metformin (insulin sensitizer) plus sulphonylurea (insulin
secretagogue) [1]. Study by Hermann et al., demonstrated
better glycaemic control with combination therapy of
metformin and glibenclamide as compared to treatment with
metformin or glibenclamide alone 6. Interestingly,
retrospective cohort study by Blonde et al., showed that lower
dose of glibenclamide-metformin combination tablet
(Glucovance®) provided a significant greater reduction in
glycosylated haemoglobin (HbA1c) than glibenclamide co-
administered with metformin 7.  

Pre-combined glibenclamide-metformin tablets
(Glucovance®, Merck) have been available in the Malaysia
Ministry of Health drug formulary since 2007. The prices of
glibenclamide/metformin (Glucovance®) 2.5/500mg and
5.0/500mg are cheaper compared to gliclazide (generic,
Pharmaniaga) co-administered with metformin (generic,
Pharmaniaga) 8.  Since then, some patients who were on
gliclazide co-administered with metformin were changed to
glibenclamide-metformin tablets in the Endocrine Clinic,
Penang Hospital, Malaysia. Retrospective studies had
demonstrated that pre-combined glibenclamide-metformin
tablets provided a significant greater reduction in HbA1c than
sulphonylurea co-administered with metformin 7,9. However,
there is no literature on the glycaemic control and cost of oral
antidiabetic agents in type 2 diabetes patients when gliclazide
co-administered with metformin were changed to pre-
combined glibenclamide/metform tablets. 

The objective of our study was to evaluate the differences in
glycaemic control and cost of oral antidiabetic agents when
gliclazide co-administered with metformin patients were
changed to pre-combined glibenclamide-metformin tablets.
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MATERIALS AnD METHoDS
A retrospective cross-sectional study on patients who were
changed to pre-combined glibenclamide-metformin tablets
(Glucovance®, Merck) from gliclazide (generic, Pharmaniaga)
co-administered with metformin (generic, Pharmaniaga)
from September 2008 to December 2009. This study was
approved by the Medical Research Ethics Committee,
Ministry of Health, Malaysia.

This study included type 2 diabetes patients aged 18 years old
and above who received treatment in the Endocrine Clinic,
Penang Hospital, Malaysia. Penang Hospital is a tertiary
public hospital. Patients who were currently treated with pre-
combined glibenclamide-metformin combination
(Glucovance®, Merck) and previously on gliclazide (generic,
Pharmaniaga) co-administered with metformin (generic,
Pharmaniaga) for more than six months were included. Data
of patients who had baseline glycosylated haemoglobin
(HbA1c) within 30 days prior to switching to pre-combined
glibenclamide-metformin tablets and HbA1c value three- and
six- month after switching were captured.

Patients were excluded if new antidiabetic agents or insulin
were added or if the dose of antidiabetic agents (other than
pre-combined glibenclamide-metformin tablets) was titrated.
Medical records of patients that met the inclusion criteria
were reviewed and the data was collected using a standard
data collection form. Information about patients’
demographics, weight, medication regimens and laboratory
parameters, baseline HbA1c, HbA1c value after three- and six-
month of switching, fasting blood glucose (FBG) at baseline,
three- and six- month after switching was captured.

In addition, data on medication dose and number of tablets
per month were collected. The costs of pre-combined
glibenclamide-metformin tablets and gliclazide co-
administered with metformin were calculated base on the
dose and number of tablets per month. The prices of
glibenclamide/metformin 2.5/500mg and 5.0/500mg are
RM0.09 and RM0.11 per tablet respectively. The price of
gliclazide is RM0.14 per tablet and metformin RM0.04 per
tablet 8.

The primary outcome was mean difference in HbA1c after
three- and six- month of the change. Secondary outcomes
included difference in HbA1c in patients with baseline HbA1c
≥ 8%, cost of treatment per month, fasting blood glucose
(FBG) and weight change. 

Data were analyzed using PASW® version 18 (formerly
known as SPSS). The paired t-test was used to analyze the
difference of normally distributed data. If the data was not
normally distributed, the Wilcoxon signed-rank test was used.
Results were statistically significant if the p value was <0.05. 

RESULTS
A total of 180 patients were changed to pre-combined
glibenclamide-metformin tablets from September 2008 to
December 2009. Eighty patient records (44%) met the
inclusion criteria. 100 patient records (56%) were excluded
with majority patients on other oral antidiabetic agent other
than gliclazide co-administered with metformin.
Demographics of these patients were shown in Table I.

The mean baseline, three- and six-month after the change to
pre-combined glibenclamide-metformin tablets outcome
measures are shown in Table II. The mean HbA1c reduced
significantly after three-month, -0.92% (p<0.001) and
maintained until six-month, -0.83 % (p=0.001). There was
greater HbA1c reduction in patients with baseline HbA1c 8%
or more after three- and six-month, -1.32% and -1.36%
respectively (Figure 1). However, there were no significant
differences in fasting blood glucose after three and six
months.

The monthly cost of oral antidiabetic agents also reduced
significantly after the change to pre-combined glibenclamide-
metformin tablets as compared to gliclazide co-administered
with metformin. The treatment cost reduced by 45%
(p<0.001) and 44% (p<0.001) monthly after three- and six-
month. Even though there was reduction in patient weight
after three and six months, the reductions were not
significant.

Baseline 3-month after the switch 6-month after the switch
outcome measures 3-month Mean difference p-value 6-month Mean difference p-value
HbA1c (%) 9.01±0.22 8.09±0.21 -0.92 <0.001* 8.18±0.16 -0.83 0.001*
FBG (mmol/l) 8.47±0.51 7.83±0.46 -0.64 0.236* 7.55±0.50 -0.92 0.134+

Cost of oral 18.85±0.49 10.35±0.18 -8.50 <0.001+ 10.63±0.16 -8.22 <0.001+

antidiabetic agents/ 
month (RM)
Weight (kg) 71.61±1.62 71.39±1.60 -0.22 0.354+ 70.63±1.82 -0.98 0.149+

Data are mean±SD. *paired t-test. +Wilcoxon signed-rank test

Table II: Changes in glycaemic control, cost of oral antidiabetic agents and weight

Demographics number of patients (%), n=80
Age (y) 55.43 (SD=9.78)
Duration of type 2 diabetes 
mellitus (y) 11.63 (SD=7.03)
Gender

Male 32 (40.0)
Female 48 (60.0)

Race or ethnicity
Malay 34 (42.5)
Chinese 29 (36.2)
Indian 17 (21.2)

Table I: Patient Demographics
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DISCUSSION
This study is the first to demonstrate that the change to pre-
combined glibenclamide-metformin tablets from gliclazide
co-administered with metformin improved HbA1c as well as
monthly cost of oral antidiabetic agents significantly.  The
mean HbA1c reduced by 0.9% in all patients after three
months and maintained until six months. In patients with
baseline HbA1c ≥8%, the reduction of mean HbA1c was more
prominent, -1.3%. This finding was similar to retrospective
study by Duckworth et al. that demonstrated a 1.3%
reduction in mean HbA1c in patients with baseline HbA1c
≥8% when change from glipizide or glibenclamide co-
administered with metformin to pre-combined
glibenclamide-metformin tablets 9.

UKPDS has proven that every 1% reduction of HbA1c is
associated with a 37% risk reduction of microvascular
complications and 14% risk reduction of myocardial
infarction 10. With the 1.3% reduction in mean HbA1c in
patients with baseline HbA1c ≥8%, the change to pre-
combined glibenclamide-metformin tablets had an important
impact on microvascular and cardiovascular endpoints. The
change may improve these patients’ quality of life.

Moreover, this study also demonstrated that lower doses of
pre-combined glibenclamide-metformin tablets (10mg/day of
glibenclamide vs. 270mg/day of gliclazide) were sufficient to
further reduce the HbA1c when change from gliclazide co-
administered with metformin. Double blind randomized
study by Baba et al., reported 40mg of gliclazide had similar
potency with 2.5mg of glibenclamide 11. In a multicentre,
randomized, three-arm, double blind trial by Garber et al.,
lower doses of glibenclamide-metformin tablets provided
superior glycaemic control over monotherapy with either
metformin or glibenclamide alone when diet and exercise

failed. In addition, lower doses of glibenclamide-metformin
tablets were well tolerated and had significantly lower
incidence of gastrointestinal side effects (32%) as compared
with metformin monotherapy (43%) 12. Lower doses of pre-
combined glibenclamide-metformin tablets enable further
upward dosage titration in future management and thus,
allowing a delay in introduction of third oral antidiabetic
agents or insulin. Addition of third agent may increase the
treatment cost of type 2 diabetes.  The finding also suggests
that lower doses of pre-combined glibenclamide-metformin
tablets may be the choice of treatment when combination
therapy is needed in patients who do not achieve their
treatment target of HbA1c <7% with metformin and lifestyle
changes as recommended by American Diabetes Association
(ADA) and European Association for the Study of Diabetes
(EASD) treatment guideline 13. In Malaysia, this combination
tablet may be the choice of treatment for patients with HbA1c
of 8% to 10% as stated in the Ministry of Health Clinical
Practice Guidelines 14.

Even though there was a significant reduction of HbA1c in
this study, the reduction of fasting blood glucose was not
significant. Therefore, the reduction in HbA1c may be
contributed by better post prandial glycaemic control when
change to pre-combined glibenclamide-metformin tablets.
This may be attributed to the unique pre-combined
glibenclamide-metformin tablets formulation whereby
controlled range of particle sizes of glibenclamide contained
within a freely-soluble metformin matrix 15. In a randomized
crossover trial by Donahue et al., the difference in particle
sizes of glibenclamide in the pre-combined tablets resulted in
two-fold amount of glibenclamide delivers within the first 3
hours of dosing 16. As a result, pre-combined glibenclamide-
metformin tablets may contribute to better post prandial
glycaemic control as compared to gliclazide co-administered
with metformin.

Furthermore, the use of pre-combined glibenclamide-
metformin tablets may improve patients’ compliance as it is
more convenient with less pill burden. This is well supported
by previous study whereby patients’ compliance significantly
improved by 16% when switched to a single combination
tablet from polytherapy 17. Improvement in compliance may
contribute to better glycaemic control.

Importantly, change to pre-combined glibenclamide-
metformin tablets resulted in cost saving of oral
hypoglycaemic agents by about 45% monthly. This finding
suggests that pre-combined glibenclamide-metformin tablets
provide a cheaper and more effective alternative. The more
convenient and cost-effective glibenclamide-metformin
tablets have attributed to the increase in the usage by about
two-fold from year 2006 to year 2007 18. 

Finally, this is a retrospective study and patients’ sample is
small. In addition, important information like incidence of
adverse effect and hospitalization related to diabetes are
unknown. However, the intention of this study was to show
the cost effectiveness and glycemic outcome of the pre-
combined glibenclamide-metformin tablets. The study gives
us some insight into a potential cheaper and effective

Fig. 1: Difference in Mean HbA1c.
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treatment option. The ideal is to perform a prospective,
randomized, parallel-group study to compare pre-combined
glibenclamide-metformin tablets and gliclazide co-
administered with metformin which we hope to embark in
the future.

ConCLUSIon
The change of gliclazide and metformin tablets to the lower
doses of pre-combined glibenclamide-metformin tablets
improved glycaemic control significantly in type 2 diabetes
mellitus patients and the improvement was more prominent
in patients with baseline HbA1c ≥8%.  In addition, the
significant reduction in the treatment cost suggests the use of
pre-combined glibenclamide-metformin tablets as a cheaper
effective alternative. The findings may have impact on policy
making whereby the pre-combined glibenclamide-metformin
tablets can be used in appropriate patients and reduced the
cost of treatment of type 2 diabetes.
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