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Abstract

 

Aims

 

To evaluate the efficacy and safety of two dosage strengths of a single-
tablet metformin–glibenclamide (glyburide) combination, compared with the
respective monotherapies, in patients with Type 2 diabetes mellitus (DM)
inadequately controlled by metformin monotherapy.

 

Methods

 

In this 16-week, double-blind, multicentre, parallel-group trial, 411
patients were randomized to receive metformin 500 mg, glibenclamide
5 mg, metformin–glibenclamide 500 mg/2.5 mg or metformin–glibenclamide
500 mg/5 mg, titrated with the intention to achieve fasting plasma glucose
(FPG) 

 

≤

 

 7 mmol/ l.

 

Results

 

Decreases in glycated haemoglobin (HbA

 

1c

 

) and FPG were greater (

 

P

 

 <
0.05) for metformin–glibenclamide 500 mg/2.5 mg (

 

−

 

1.20% and 

 

−

 

2.62 mmol/ l)
and 500 mg/5 mg (

 

−

 

0.91% and 

 

−

 

2.34 mmol/ l), compared with metformin (

 

−

 

0.19%
and 

 

−

 

0.57 mmol/ l) or glibenclamide (

 

−

 

0.33% and 

 

−

 

0.73 mmol/ l). HbA

 

1c

 

 < 7%
was achieved by 75% and 64% of patients receiving metformin–glibenclamide
500 mg/2.5 mg and 500 mg/5 mg, respectively, compared with 42% for gliben-
clamide and 38% for metformin (

 

P

 

 = 0.001). These benefits were achieved at
lower mean doses of metformin or glibenclamide with metformin–glibenclamide
500 mg/2.5 mg and 500 mg/5 mg (1225 mg/6.1 mg and 1170 mg/11.7 mg)
than with glibenclamide (13.4 mg) or metformin (1660 mg). Treatment-related
serious adverse events occurred in two patients receiving glibenclamide. Plasma
lipid profiles were unaffected and mean changes in body weight were 

 

≤

 

 1.0 kg.

 

Conclusions

 

Intensive management of Type 2 DM with a new metformin–
glibenclamide combination tablet improved glycaemic control and facilitated
the attainment of glycaemic targets at lower doses of metformin or glibenclamide
compared with the respective monotherapies, without compromising tolerability.
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Introduction

 

Establishing and maintaining effective control of glycaemia in
patients with Type 2 diabetes mellitus (DM) is essential to the
long-term prevention or delay of diabetic complications [1–3].
Accordingly, challenging targets for the management of Type
2 DM have recently been introduced [4,5]. The clinical efficacy
of oral anti-diabetic monotherapies is comparable [6–8], and
for many patients oral anti-diabetic monotherapy will not be
sufficiently effective to achieve or maintain the control of
glycaemia required by these targets. For example, in the UK
Prospective Diabetes Study (UKPDS), only about half of patients
treated with oral anti-diabetic monotherapy (metformin or a
sulphonylurea) achieved HbA

 

1c

 

 < 7% after 3 years of treat-
ment [9]. Evidence from 6544 diabetic patients in a metro-
politan area of the UK surveyed in 1998 suggests that the
success rate for anti-diabetic therapy in routine clinical
practice, outside the controlled environment of clinical trials,
is even lower: only 14% of this sample of patients achieved
HbA

 

1c

 

 < 7% [10].
Type 2 DM is a progressive disorder involving two major

endocrine defects, insulin resistance and impaired insulin
secretion [11]. Metformin acts by countering insulin resistance
[12–15] and has been shown to improve clinical outcomes in
Type 2 diabetic patients [2]. The use of metformin in combina-
tion with a sulphonylurea, which augments insulin secretion,
is a commonly used therapeutic strategy when monotherapy is
unable to achieve adequate glycaemic control [8,16–18].

A formulation of metformin and glibenclamide (glyburide in
North America) combined within a single tablet has been
developed with the aim of facilitating the delivery of oral
combination therapy. This approach to combination therapy
differs from the use of free combinations of these agents. Free
combinations of oral anti-diabetic agents are usually adminis-
tered by increasing the exposure of patients to the maximally
effective, highest tolerated, or maximum permitted dose of
monotherapy before adding the second agent. The single-
tablet approach involves replacing the previous high dose of
monotherapy with two agents administered at a relatively
low starting dose, with both agents increased in parallel until
the desired level of anti-hyperglycaemic efficacy has been
achieved. The aim of this double-blind, multicentre, rand-
omized, parallel-group study was to compare the efficacy and
safety of two dosage strengths of the metformin–glibenclamide
combination product with that of metformin or glibenclamide
monotherapy in patients with Type 2 DM inadequately
controlled by prior monotherapy with metformin.

 

Research design and methods

 

Study design

 

This randomized, double-blind, parallel-group multicentre
study was conducted over a 16-week period in five European
countries (France, Belgium, The Netherlands, Denmark and

Portugal). Patients were eligible for the study if their fasting
plasma glucose (FPG) was 

 

≥

 

 7 mmol/ l (126 mg/dl) despite
treatment with monotherapy with metformin at a dose of

 

≥

 

 850 mg b.i.d. or 

 

≥ 

 

500 mg t.i.d., diet and exercise for the
2-month period immediately before enrolment. Additional
inclusion criteria included age > 18 years and body mass index
(BMI) < 40 kg/m

 

2

 

. Premenopausal female patients were included
subject to reliable contraception, a negative pregnancy test, or
having undergone documented surgical sterilization.

Patients were excluded for renal disease or dysfunction
(serum creatinine > 127 

 

µ

 

mol/ l) or if they suffered from hypoxic
states, such as cardiovascular collapse, acute heart failure,
myocardial infarction, or any condition characterized by
hypoxaemia (e.g. any severe respiratory disturbance or infection).
Further exclusion criteria were hepatic dysfunction (serum
glutamic oxaloacetic transaminase (SGOT) or serum glutamic
pyruvic transaminase (SGPT) above twice the upper normal
level), history of metabolic acidosis including diabetic ketoaci-
dosis, known hypersensitivity to metformin or glibenclamide, a
history of cancer of any type (excepting basocellular cancer that
had been treated successfully at least 2 years prior to the study),
pregnancy or lactation, excessive alcohol intake, major disease
problems, drug addiction, or concomitant treatment with other
anti-diabetic drugs.

All subjects gave written informed consent to participate
in this study, which was approved by Independent Ethics
Committees and Authorities for each of the study centres,
according to country-specific laws. The study was performed in
accordance with the Declaration of Helsinki.

After a 2-week run-in period of stabilized metformin
treatment, metformin was withdrawn and patients were
immediately randomized to one of four parallel treatment arms:
(i) metformin (Glucophage

 

®

 

; Merck Lipha Lyon, France) 500 mg;
(ii) glibenclamide, 5 mg (Daonil

 

®

 

; Hoechst Puteaux, France);
(iii) a combination tablet containing metformin and glibenclamide
at doses of 500 mg and 2.5 mg, respectively (Glucovance

 

®

 

; Merck
Lipha); (iv) a second dosage strength of the single-tablet
combination containing metformin–glibenclamide 500 mg/5 mg.
Treatments were titrated for 1 month to target values of FPG
< 7 mmol/ l (126 mg/dl) (One Touch profile; Lifescan, Johnson
& Johnson, Milpitas, CA, USA) on the basis of three daily plasma
glucose assessments carried out by patients at home before
breakfast, at 11 a.m. and at 5 p.m. The titration phase was
followed by 3 months of maintenance treatment. Patients received
a maximum of four tablets per day. Doses were reduced by
one level in response to hypoglycaemic symptoms or FPG
< 5.6 mmol/ l (100 mg/dl). Patients who received more than
one tablet per day received study treatments in divided doses
before breakfast and the evening meal. Blood samples were
obtained for laboratory analyses following 12 h of fasting.

 

Efficacy and safety evaluations

 

All biological samples were measured in a central laboratory (Bio-
Inova, Life Sciences International, Plaisir, France). The primary
efficacy variable was HbA

 

1c

 

, measured using a turbidimetric
inhibition immunoassay on haemolysed whole blood (Hitachi
917/Roche, normal range 4.3–5.8%). FPG, measured using a
glucose oxidase-based colorimetric assay (Hitachi 917/Roche),
and fructosamine levels, measured using a kinetic method
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based on reduction of nitroblue tetrazolium (Hitachi 917/
Roche, normal range 200–285 

 

µ

 

mol/ l) were secondary efficacy
variables. Standard haematological and biochemical parameters
were measured at baseline and at the end of the study. Body
weight and vital signs were monitored at each assessment
visit.

All adverse events were identified and documented at each
visit and evaluated by the investigator as related to study
medication, possibly related or not assessable, and as being of
mild, moderate or severe intensity. Hypoglycaemic events were
defined either on the basis of reports of symptoms descriptive
of hypoglycaemia by the patient or from clinical laboratory
measurements. Serious adverse events were defined as those
resulting in death or threat to life, required admission to hospital
or prolonged in-patient treatment, resulted in persistent or
significant disability or incapacity, or which resulted from a
congenital anomaly/birth defect.

 

Statistical analysis

 

This was an intention-to-treat analysis, with data recorded
for each patient at the end of the study or at the last study
visit (last observation carried forward). Changes in efficacy
parameters were evaluated using analysis of covariance, with
arcsinus transformation, using the initial mean baseline value
as covariate and treatment as a fixed factor [19,20]. In the
case of a significant effect of treatment, adjusted mean values
were compared using a Student–Newman–Keuls multiple
comparison of means test [21]. The significance level was
fixed at 

 

α

 

 = 5%, two-tailed. Safety variables were analysed
descriptively.

 

Results

 

Patients

 

A total of 411 patients were randomized to double-blind
treatment. There were no significant differences between the
groups with respect to any of the assessed parameters at

baseline (Table 1). The study enrolled both non-overweight
and overweight patients, though the mean values of BMI at
baseline show that the majority of patients were overweight
(BMI > 28 kg/m

 

2

 

).
A total of 55 patients discontinued from double-blind

treatment before the end of the study. Twenty-four patients
(5.8% of the study population) were withdrawn from the
study protocol due to a need for intensification of treatment,
which occurred most often in the monotherapy groups (

 

n

 

 = 20).
Other individual reasons for discontinuation accounted for
< 3% of the study population in each case.

 

Efficacy results

 

HbA

 

1c

 

Mean HbA

 

1c

 

 improved in all treatment groups during the 16-
week study period (Fig. 1, upper panel), with significantly
larger reductions observed in patients receiving combination
therapy compared with monotherapy (

 

P

 

 < 0.05). There were
no significant differences in the magnitude of the reductions in
HbA

 

1c

 

 between the two combination therapies or the two
monotherapies. At the end of the study, a greater proportion of
patients achieved HbA

 

1c

 

 < 7% with metformin–glibenclamide
500 mg/2.5 mg (75.5%) or metformin–glibenclamide 500 mg/
5 mg (63.8%), compared with metformin (37.6%) or gliben-
clamide (41.9%) (

 

P

 

 = 0.001, 

 

χ

 

2

 

 test).
Most patients required titration of their study medication

to between two and four tablets per day. Patients receiving
metformin–glibenclamide 500 mg/2.5 mg or 500 mg/5 mg
required an average of 2.5 and 2.3 tablets/day, respectively,
compared with averages of 2.7 and 3.3 tablets/day in the gliben-
clamide and metformin monotherapy groups. Accordingly,
the mean final doses of metformin and glibenclamide adminis-
tered via these treatments were lower compared with the doses
of metformin or glibenclamide administered as monotherapy
(Fig. 1).

Table 1 Demographics at baseline
  

  

Metformin 
500 mg

Glibenclamide 
5 mg

Metformin–glibenclamide 
500 mg/2.5 mg

Metformin–glibenclamide 
500 mg/5 mg

n 104 103 101 103
Men/women 62/42 57/46 50/51 56/47
Age (years) 57.5 ± 11.5 58.7 ± 11.4 58.0 ± 13.0 60.7 ± 11.2
HbA1c (%) 8.09 ± 1.84 7.88 ± 1.65 7.89 ± 1.62 7.62 ± 1.61
Weight (kg) 84.9 ± 17.6 82.5 ± 15.4 84.7 ± 15.1 83.1 ± 13.3
BMI (kg/m2) 29.9 ± 4.7 29.3 ± 4.2 30.1 ± 4.6 29.7 ± 4.2
Diabetes duration (years) 5.4 ± 4.9 6.6 ± 6.3 5.9 ± 5.4 6.7 ± 7.0
FPG (mmol/ l) 11.0 ± 3.2 10.4 ± 2.7 10.7 ± 3.0 10.6 ± 2.8
Resting heart rate (min−1) 74.6 ± 10.5 75.3 ± 10.0 75.5 ± 9.3 73.7 ± 10.6
Blood pressure (mmHg)

Systolic  139 ± 15  141 ± 15  139 ± 15  143 ± 16
Diastolic  82 ± 8  83 ± 9  81 ± 8  83 ± 8

Means ± SD.
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Fasting plasma glucose

 

Effects on FPG (Fig. 1, lower panel) were similar to the effects
on HbA

 

1c

 

, with significant improvements in the combination
treatment groups compared with the monotherapies (

 

P

 

 < 0.05).
There were no significant differences in effects on FPG between
either the combination treatments or the monotherapies.

 

Fructosamine

 

The mean fructosamine level at baseline was 318 

 

µ

 

mol/ l in each
of the four treatment groups. Mean decreases in fructosamine

in the metformin–glibenclamide 500 mg/2.5 mg and 500 mg/
5 mg groups (

 

−

 

40 

 

µ

 

mol/ l and 

 

−

 

34 

 

µ

 

mol/ l, respectively) were
significantly greater (

 

P

 

 < 0.05) compared with changes
observed in the metformin and glibenclamide monotherapy
groups (3.2 

 

µ

 

mol/ l and 0.0 

 

µ

 

mol/ l, respectively).

 

Body weight

 

Compared with baseline, there was slight weight loss in the
metformin monotherapy group (

 

−

 

0.8 kg), and small increases
in mean body weight in patients receiving glibenclamide mon-
otherapy (0.9 kg), metformin–glibenclamide 500 mg/2.5 mg
(0.6 kg) and metformin–glibenclamide 500 mg/5 mg (1.0 kg).

 

Plasma lipid profiles

 

There were no significant changes in the plasma levels of total
cholesterol, LDL-cholesterol, HDL-cholesterol or triglycerides in
any treatment group during the 16-week study period (Table 2).
Moreover, there were no significant differences in these
parameters between treatment groups at the end of the study.

 

Safety and tolerability

 

Overview of adverse events

 

At least one adverse event was reported by 178 patients
(43.3%) (Table 3), most of whom experienced adverse events
of mild or moderate severity (151 patients, 85%). Nineteen
patients (4.6%) discontinued study treatment prematurely due
to adverse events; these patients were evenly distributed across
the four treatment arms of the trial.

Hypoglycaemia, the most common adverse event in the
glibenclamide and combination therapy groups, occurred as
follows: metformin 1/104 patients (1%); glibenclamide 8/103
patients (8%), metformin–glibenclamide 500 mg/2.5 mg 11/
101 patients (11%); metformin–glibenclamide 500 mg/5 mg
14/103 patients (14%). Hypoglycaemia categorized as severe
and possibly related to study treatment was observed in
four patients, who were randomized to metformin (

 

n

 

 = 1),

Figure 1 Mean changes from baseline in HbA1c and fasting plasma 
glucose (FPG). *Significantly different from either monotherapy 
(P < 0.05). Met, metformin; glib, glibenclamide.

Table 2 Effects on lipid profiles
  

  

Metformin 
500 mg

Glibenclamide 
5 mg

Metformin–glibenclamide 
500 mg/2.5 mg

Metformin–glibenclamide 
500 mg/5 mg

Total cholesterol
Baseline 6.0 ± 1.1 6.1 ± 1.2 6.2 ± 1.4 6.2 ± 1.0
∆ −0.2 ± 0.78 −0.1 ± 1.12 −0.3 ± 0.91 −0.2 ± 0.7

LDL-cholesterol
Baseline 3.8 ± 1.0 3.9 ± 1.1 3.9 ± 1.1 3.9 ± 0.9
∆ −0.3 ± 0.8 −0.1 ± 1.0 −0.2 ± 0.7 −0.2 ± 0.7

HDL-cholesterol
Baseline 1.2 ± 0.3 1.2 ± 0.3 1.2 ± 0.4 1.3 ± 0.3
∆ 0.03 ± 0.17 0.01 ± 0.19 0.01 ± 0.18 0.00 ± 0.17

Triglycerides
Baseline 2.3 ± 1.9 2.3 ± 1.7 2.5 ± 3.2 2.4 ± 1.8
∆ −0.2 ± 1.0 −0.0 ± 1.5 −0.5 ± 2.1 −0.2 ± 1.7

Means ± SD. ∆, Mean difference from baseline at study end or last visit; LDL, low-density lipoprotein; HDL, high-density lipoprotein.
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glibenclamide (n = 1) or metformin–glibenclamide 500 mg/
5 mg (n = 2).

The incidence of gastrointestinal symptoms in each of the
treatment arms was: metformin 15/104 (14.4%); gliben-
clamide 12/103 (11.7%); metformin–glibenclamide 500 mg/
2.5 mg 7/101 (6.9%); metformin–glibenclamide 500 mg/5 mg
19/103 (18.4%). Thus, a slightly lower incidence of gastro-
intestinal adverse events in the lower-dose combination com-
pared with the higher-dose combination (12 fewer patients)
largely accounts for the overall difference in the incidence of
all-cause adverse events between these treatments shown in
Table 3 (16 fewer patients with the lower-dose combination).

There were no marked differences in the incidence of other
individual adverse events between treatment arms, and the
incidence of serious adverse events was low and similar
between treatment arms (Table 3). There were no clinically
significant alterations in other haematological or biochemical
parameters measured, or in resting heart rate. Small, but
statistically significant mean changes in systolic blood pressure
occurred in the metformin group (−3.5 mmHg, P = 0.002)
and the metformin–glibenclamide 500 mg/2.5 mg group
(−3.0 mmHg, P = 0.02), and a small but significant decrease in
mean diastolic blood pressure occurred in the metformin
group (−2.0 mmHg, P = 0.007). No other changes in blood
pressure achieved statistical significance.

Serious adverse events

Serious adverse events were defined as adverse events that
were known with certainty, or suspected with good reason, to
constitute a threat to life or to cause severe or permanent
impairment. A total of 22 serious adverse events occurred in 19
patients (Table 3). Serious adverse events considered possibly
related to treatment were observed in only two patients, both
receiving glibenclamide monotherapy (aerophagia in one
patient, and infectious gastroenteritis in the other). No episode
of hypoglycaemia was classified as a serious adverse event.

Discussion

This study has shown that the single-tablet metformin–
glibenclamide combinations were more effective than either
component monotherapy in controlling glycaemia in patients
with Type 2 DM inadequately controlled by metformin
monotherapy. The larger improvements in HbA1c with the

metformin–glibenclamide combination tablets, compared
with the component monotherapies, are consistent with the
results of previous studies in Type 2 diabetic patients in which
these agents have been given as free combinations [7,22–24].
Our study therefore confirms the potential of intensified ther-
apy with the single-tablet metformin–glibenclamide treatment
to improve the control of glycaemia in this population.

The comparable anti-hyperglycaemic efficacy of the two
combination tablet strengths may be due at least in part to the
study design, as the main objective of the trial was to compare
the effects of the combinations with those of the monother-
apies. The protocol required intensification of double-blind
therapy towards a target for FPG of < 7.0 mmol (126 mg/dl)
according to the usual clinical management practices of the
time. The majority of patients in either combination group
achieved this glycaemic target, and as no further intensifica-
tion of therapy occurred after this time in these patients, it is
not surprising that the mean final HbA1c achieved in the
lower-dose and higher-dose combination groups was similar
(6.7% and 6.8%, respectively). The slightly smaller change in
HbA1c from baseline in the higher-dose combination group,
compared with patients receiving the lower-dose combination
tablet, was consistent with the slightly lower mean HbA1c at
baseline in these patients.

The slightly higher incidence of hypoglycaemia in the
combination therapy groups is consistent with the greater
decreases in plasma glucose observed in these patients. The
risk of hypoglycaemia is highly dependent on study design,
particularly with regard to the severity of hypoglycaemia at
baseline and the rate of intensification of oral anti-diabetic
therapy. However, available data from studies evaluating
metformin in combination with insulinotropic agents in patients
previously receiving oral anti-diabetic monotherapy suggest
that the incidence of hypoglycaemia with the combinations
(11% and 14%) compares well with the corresponding
incidences with free combinations of metformin with gliben-
clamide (18%) [25], glimepiride (22%) [26] and repaglinide
(33%) [27]. Furthermore, the incidence of severe hypogly-
caemia was low in all treatment arms in the present study, and
no patient experienced hypoglycaemia categorized as a serious
adverse event. Gastrointestinal symptoms, the most common
adverse event associated with metformin [7,28], also occurred
with a comparable frequency in the metformin and combina-
tion therapy groups.

Table 3 Overview of adverse events
  

  

Metformin 
500 mg 
(n = 104)

Glibenclamide 
5 mg 
(n = 103)

Metformin–glibenclamide 
500 mg/2.5 mg 
(n = 101)

Metformin–glibenclamide 
500 mg/5 mg 
(n = 103)

Any AE 42 (40%) 44 (43%) 38 (38%) 54 (52%)
Any serious AE 3 (3%) 8 (8%) 4 (4%) 4 (4%)
Discontinuations for AE 5 (5%) 4 (4%) 3 (3%) 7 (7%)

Number of patients (%). AE, Adverse event.
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Overall therefore, there were no marked or significant
differences in anti-hyperglycaemic efficacy or the incidence of
hypoglycaemia between the combination tablets. Neverthe-
less, given the results described above, it would be reasonable
to initiate combination therapy with the lower-dose combina-
tion tablet strength, with the higher-dose combination tablet
used as necessary during subsequent intensification of therapy.

The observation that no worsening of lipid parameters
occurred in the study is important, as Type 2 diabetic patients
are already at high risk of a cardiovascular event [29–32].
Increased body weight is a common side-effect of insulino-
tropic agents [33]. While increased BMI is not associated with
adverse cardiovascular outcomes in patients with Type 2 DM
[32], weight gain is potentially distressing for patients and can
impair adherence to the therapeutic regimen. Increases in body
weight observed in this study were small and similar across the
three glibenclamide-containing treatments.

Although the combination therapy was well tolerated, the
duration of the study was too short (16 weeks) to provide
information on long-term safety. While free combinations of
metformin and a sulphonylurea are commonly used in clinical
practice, the only available prospective long-term evaluation
of such a combination was conducted as a substudy of the
UKPDS. This was carried out in 537 patients with hypergly-
caemia despite maximal sulphonylurea therapy, who were
followed up for an average 6.6 years. The initial publication
of this study [2] revealed an apparent significant (P = 0.039)
excess of diabetes-related mortality in the combination group,
compared with patients receiving sulphonylurea alone.
However, there was no associated increase in morbidity with
the combination, and an analysis of the much larger overall
UKPDS cohort showed that the apparent increase in mortality
in the combination group arose due to an unexpectedly low
mortality in the sulphonylurea monotherapy group of the
substudy, rather than excess mortality in the combination
group [2,34]. Overall, the lack of association of metformin–
glibenclamide combination therapy with adverse clinical
outcomes, compared with sulphonylurea alone in the entire
UKPDS cohort, and the proven clinical benefits of intensive
glycaemic management [3] support the early use of such com-
binations in patients whose glycaemia can not be adequately
controlled by oral anti-diabetic monotherapy.

The single-tablet approach used in the present study differs
importantly from the use of free combinations, however, as it
involves switching from the previously used high dose of
monotherapy to initial therapy with relatively low doses of
metformin and glibenclamide. As a result, after optimization
of the dose of each treatment, the superior anti-hyperglycaemic
efficacy of the single-tablet combination treatments was
achieved with a lower average exposure of patients to met-
formin or glibenclamide compared with patients receiving
these agents as monotherapy. This finding is consistent with
the observation that the greater efficacy of the combination
tablets was accompanied by maintained tolerability, with a
low incidence of severe or serious adverse events.

Single-tablet combination therapy is not yet a widely used
therapeutic strategy in Type 2 diabetes in most countries. The
inability to titrate dosages independently, a greater potential
for drug interactions from multicomponent therapy, and
the possibility of intensification of therapy being limited by
an adverse reaction to one agent of the combination are often
cited as presenting significant barriers to the adoption of such
treatments. While it is true that individual agents cannot be
titrated individually with single-tablet combinations, in practice
the glycaemic response to the combination can be optimized by
stepwise titration accompanied by careful clinical monitoring,
as for any oral therapy. With regard to the combination evaluated
in this study, the use of metformin and glibenclamide, alone
and in combination, is supported by decades of clinical experi-
ence, and their tolerability and drug interaction profiles are
well known. The availability of combination tablets adds to
the therapeutic management options available to the physician.

The simplification of regimens inherent in the single-tablet
combination approach may provide a further benefit to
patients. Polypharmacy is common in patients with Type 2
DM and can seriously inhibit their ability to comply with the
therapeutic regimen [35–37]. Survey evidence from the UK
involving 2920 patients with Type 2 DM followed for 12
months showed that adherence to therapy declined markedly
when a free combination of glibenclamide and metformin
was substituted for either monotherapy [38]. Intensifying
treatment based on single-tablet combinations, such as those
evaluated in the present study, is straightforward and helps
to limit the burden of polypharmacy borne by many Type 2
diabetic patients compared with the use of free combinations.
Indeed, in the present study the additional glycaemic control
with the combination tablets was associated with a reduction
in the mean number of tablets required per day compared with
the monotherapy groups.

The hypoglycaemic effects of metformin and glibenclamide
monotherapy in this study population were relatively modest.
This finding is consistent with the nature of the patient
population. The development of a single-tablet combination
therapy requires trials of a factorial design in which the
combination is compared directly with each monotherapy, as
in the present study. Given that the patients in this study had
mild-to-moderate hyperglycaemia at baseline (mean HbA1c

= 7.9% for all patients), that had been previously uncontrolled
by monotherapy, large decreases in HbA1c in the monotherapy
groups would not be expected. This view is supported by the
results of three previous studies of the effects of metformin
and insulinotropic agents alone and in combination in Type 2
diabetic patients with mild-to-moderate hyperglycaemia
inadequately controlled by oral anti-diabetic monotherapy
[25–27]. Mean changes in HbA1c in these studies, following
12–29 weeks of treatment, ranged between +0.3% and −0.4%
with metformin, glibenclamide, glimepiride or repaglinide
monotherapy, compared with changes of between −0.75%
and −1.7% for metformin and an insulinotropic agent in
combination. Thus, the modest changes in HbA1c in patients
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randomized to metformin or glibenclamide monotherapies in
this study are consistent with the results of previous clinical
studies and show that combination therapy is a more effective
management strategy for Type 2 diabetes than trying another
monotherapy when patients are inadequately controlled by
oral anti-diabetic monotherapy.

The currently low glycaemic control rates among diabetic
patients managed in the community emphasize the urgent need
for more effective anti-diabetic agents. We have shown that, in
patients with Type 2 DM previously inadequately controlled
by metformin monotherapy, intensification of therapy with
single-tablet metformin–glibenclamide combinations pro-
vided enhanced control of glycaemia at lower average doses of
metformin or glibenclamide, compared with the respective
monotherapies. Furthermore, these glycaemic benefits were
achieved without compromising tolerability. Single-tablet
metformin–glibenclamide combination therapy provides an
effective and well-tolerated strategy for re-establishing control
of glycaemia without adding to the burden of polypharmacy
borne by many Type 2 diabetic patients.
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