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Aim: To evaluate the efficacy and incidence of hypoglycaemic symptoms associated with fixed combinations of

metformin and glibenclamide (glyburide in the USA) formulated within a single tablet (tablet strengths 250 mg/

1.25 mg, 500 mg/2.5 mg and 500 mg/5 mg), in comparison with metformin 500 mg and glibenclamide 2.5–5 mg mono-

therapy, in clinically important patient subgroups within the type 2 diabetic population.

Methods: A total of 1856 patients from three randomized, double-blind, multicentre, parallel-group clinical trials

were stratified at baseline according to HbA1C (< 8% or � 8%), age (< 65 years or � 65 years) and body mass index

(BMI;< 28 kg/m2 or � 28 kg/m2). The effects of study treatments on HbA1C and the incidence of hypoglycaemic

symptoms were determined in each subgroup.

Results: The combination treatments were more effective than either monotherapy irrespective of baseline HbA1C,

age or BMI in each trial. Antihyperglycaemic effects were greater in patients with HbA1C� 8% at baseline, especially

with the combinations. The majority of hypoglycaemic symptoms with glibenclamide-containing treatments occurred

in patients with HbA1C< 8% at baseline. Neither age nor BMI had a marked effect on the efficacy of the combination

treatments, and there was no increase in hypoglycaemic symptoms in older patients.

Conclusions: Single-tablet metformin–glibenclamide combination treatment is more effective than metformin or

glibenclamide monotherapy, and is well tolerated in patients with hyperglycaemia inadequately controlled by diet

and exercise or antidiabetic monotherapy, irrespective of their severity of hyperglycaemia at baseline, age or weight.
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Introduction

At present, only a minority of patients with type 2 dia-

betes have HbA1C levels of 7% or less [1]. The UK Pro-

spective Diabetes Study (UKPDS) demonstrated

conclusively that effective control of glycaemia reduces

the risk of microvascular complications [2–4]. There is a

growing consensus that, as type 2 diabetes is a progressive

Correspondence:

Alan J Garber, MD, PhD, Baylor College of Medicine and The Methodist Hospital, 6550 Fannin, Suite 1045, Houston, TX 77030, USA.

E-mail:

agarber@bcm.tmc.edu

O R I G I N A L A R T I C L E

# 2003 Blackwell Publishing Ltd Diabetes, Obesity and Metabolism, 5, 2003, 171–179 171



disease, earlier and more intensive glycaemic manage-

ment will be needed to control diabetes more successfully

in the future [5,6].

The significant reduction in the incidence of macro-

vascular complications, including diabetes-related

death, in metformin-treated patients in the UKPDS [3]

supports the selection of this agent for the initiation of

pharmacological therapy wherever possible. However,

most patients will require the addition of a second

agent within a few years as the efficacy of oral antidia-

betic monotherapy diminishes over time [7]. The add-

ition of a sulphonylurea, such as glibenclamide

(glyburide in the USA), is a rational and successful ther-

apeutic strategy, as the complementary mechanisms of

metformin and glibenclamide address the dual patho-

physiological defects of insulin resistance and b-cell

dysfunction that are present in at least 90% of type 2

diabetic patients [8]. Clinical studies have demonstrated

that metformin–glibenclamide combinations are indeed

more effective than either monotherapy in type 2 dia-

betic patients [9–15].

In current practice, oral antidiabetic monotherapy is

usually titrated to either its maximum permitted dose or

its maximum-tolerated dose, before combination therapy

is initiated. However, when the initial agent is a sulpho-

nylurea, titration to greater than half-maximal doses pro-

vides little additional antihyperglycaemic efficacy

[16,17]. The second agent is then typically started at a

low dose, which is increased until the desired glycaemic

response is achieved. With the single-tablet combination

approach, both components are initially given at a rela-

tively low dose, and the treatments are intensified in

parallel, which exploits therapeutic synergies between

components of the combination.

A combination of metformin and glibenclamide has

been formulated within a single tablet (Glucovance1,

Merck Santé). This treatment has recently been evalu-

ated in comparison with metformin and glibenclamide

monotherapies in three clinical trials in a total of 1856

patients with hyperglycaemia despite treatment with

diet [13], metformin [14] or a sulphonylurea [15]. The

combination treatment achieved significantly greater

decreases in HbA1C and in fasting plasma glucose

(FPG), compared with the constituent monotherapies

in the overall trial populations of all three studies.

Type 2 diabetic populations are heterogeneous,

however, and it is important to understand which types

of patients may respond best to combination therapy. We

present an evaluation of the therapeutic profile of the

combination treatment according to patient’s body mass

index (BMI), age and the severity of diabetes at the time of

randomization in these clinical trials.

Patients and Methods

Details of Trials Included in the Analysis

Trial Designs

Detailed accounts of trial methodologies have been pub-

lished elsewhere [13–15] and key elements of designs

only are reproduced. All were multicentre, parallel-

group, randomized, double-blind trials in patients

whose diabetes had previously been inadequately con-

trolled by lifestyle intervention (trial 1), a submaximal

dose of metformin (trial 2) or at least half-maximal doses

of a sulphonylurea (trial 3). More than half of patients in

trial 3 (65%) had previously received glibenclamide and

39% had received glipizide, with no other individual

agent having been taken by more than 10% of patients.

Table 1 summarizes key features of the trial designs.

Treatments

Patients were randomized to therapy with metformin,

glibenclamide or the two agents given together as a pro-

prietary single-tablet combination (Glucovance1, Merck

Santé outside of USA, Bristol-Myers Squibb in USA).

Each trial evaluated two dosage strengths of the single-

tablet metformin–glibenclamide combination (table 1).

Metformin 500 mg and glibenclamide 2.5 mg (trial 1) or

5 mg (trials 2 and 3) tablets were used as active compara-

tors. In addition, trial 1 was placebo controlled.

Daily dosages were titrated upwards according to the

following criteria: trial 1, FPG and 5 day mean daily

glucose� 7 mmol/l (126 mg/dL), or FPG� 5.6 mmol/l

(100 mg/dL) but< 7.0 mmol/l (126 mg/dL) and a 5 day

mean daily glucose concentration> 7.8 mmol/l

(140 mg/dL); trial 2, FPG< 7 mmol/l (126 mg/dL); trial 3;

FPG> 7.8 mmol/l (140 mg/dL). An exception to this

was glibenclamide in the postsulphonylurea trial, which

was administered at 20 mg/day throughout. Titration

ceased if hypoglycaemic symptoms were encountered,

whereupon dosages were reduced as necessary.

The maximum dose of any study treatment was four

tablets/day in all trials. The mean final doses received by

patients at the end of each trial were lower for the com-

bination treatment arms compared with patients receiv-

ing monotherapy (table 1).

Endpoints

Intent-to-treat efficacy and safety analyses were carried

out on all patients with post-baseline data. HbA1C was

measured by a central laboratory using standard
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techniques and reference ranges. Hypoglycaemia was

defined either on the basis of laboratory blood glucose

values [< 50 mg/dL (2.8 mmol/L) for patients previously

receiving treatment with diet or sulphonylurea,

or < 100 mg/dL (5.6 mmol/L) for patients previously

receiving metformin], or on the occurrence of symptoms

suggestive of hypoglycaemia. Investigators were able to

categorize hypoglycaemic symptoms as ‘severe’ accord-

ing to their clinical judgement. The incidence of ‘severe’

hypoglycaemic symptoms in patients receiving combin-

ation tablets was low, at 1.3% in post-lifestyle inter-

vention patients (trial 1) and 2.5% in post-metformin

patients (trial 2), whereas no postsulphonylurea patient

(trial 3) reported ‘severe’ hypoglycaemic symptoms [13–

15]. Clearly, the incidence of ‘severe’ hypoglycaemic

symptoms in these studies was too low to allow evalu-

ation of their incidence according to patient subgroups,

and such data are not presented. There were no reports of

hypoglycaemic episodes that required pharmacological

intervention or third party assistance in any of the studies.

Statistics

Descriptive statistics have been used to evaluate data

throughout. The significance of interactions between

treatments and patient subgroups was explored using a

two-way analysis of covariance (ANCOVA). Interaction

effects for HbA1C and for the incidence of hypoglycaemic

symptoms were evaluated using a general linear model

and by logistic regression respectively. The statistical ana-

lysis was powered such that there was a 90% chance of

detecting a difference in HbA1C of 0.5% between groups.

Ethics

Subjects gave written informed consent to participate. Each

trial was approved by institutional review boards (USA) or

independent ethics committees and authorities (Europe) for

eachtrialcentre,accordingto lawspertainingineachcountry.

Results

Patients

On average, patients in all three studies were over-

weight, with mean body mass indices (BMI) of 30–

31 kg/m2. Patient populations within and between trials

were well matched for mean age, gender, weight and

BMI. The studies in patients with hyperglycaemia

despite previous lifestyle intervention or metformin

Table 1 Trial designs

Previous therapy

Trial 1: Lifestyle intervention Trial 2: Metformin Trial 3: Sulphonylurea

Location USA France, Belgium, the Netherlands,

Denmark, Portugal

USA

Study therapy Placebo (n¼ 147) Met-glib 500 mg/2.5 mg (n¼101) Met-glib 500 mg/2.5 mg (n¼154)

Met-glib 250 mg/1.25 mg (n¼149) Met-glib 500 mg/5 mg (n¼103) Met-glib 500 mg/5 mg (n¼ 159)

Met-glib 500 mg/2.5 mg (n¼152) Met500 mg (n¼ 104) Met500 mg (n¼142)

Met500 mg (n¼141) Glib 5 mg (n¼103) Glib 20 mg (n¼ 158)

Glib 5 mg (n¼ 142)

Patients HbA1C> 7.0% and < 11.0% despite FPG>7.0 mmol/l despite met HbA1C> 7.4%, FPG>7.0 mmol/l (126 mg/dL)

therapy based on diet and exercise � 500 mg t.i.d. or�850 mg b.i.d. despite at least half-maximal doses of a

honylurea (65 % previously received glib)

Duration* 20 weeks 16 weeks 16 weeks

Average Met-glib Met-glib Met-glib

dosages at 250 mg/1.25 mg: 568 mg/2.8 mg 500 mg/2.5 mg: 1225 mg/6.1 mg 500 mg/2.5 mg: 1759 mg/8.8 mg

studyy end 500 mg/2.5 mg: 840 mg/4.2 mg 500 mg/5 mg: 170 mg/11.7 mg 500 mg/5 mg: 1744 mg/17.4 mg

Met500 mg: 1324 mg Met500 mg: 1660 mg Met500 mg: 1840 mg

Glib 5 mg: 5.4 mg Glib 5 mg: 13.4 mg Glib 5 mg: 20 mgy

*Double-blind treatment.
yDosages were optimized for optimal glycaemic response (see Materials and Methods), except in the study in patients previously

receiving sulphonylurea (Trial 3), where glibenclamide was given at 20 mg/day throughout.

Numbers of patients refer to intent-to-treat safety populations.

R, randomized; DB, double-blind; M, Multicentre; PG, parallel group; met, metformin; glib, glibenclamide. All trials were multicentre,

parallel-group, double-blind, randomized.
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enrolled, on average, patients with mild-to-moderate

hyperglycaemia (mean HbA1C at baseline 8.2% and

7.9% respectively), whereas the patient population of

the postsulphonylurea trial was more severely hypergly-

caemic at baseline on average (mean HbA1C 9.5%). The

duration of diabetes was shorter in the post-lifestyle

intervention trial (mean 3.0 years), compared with post-

metformin and post-sulphonylurea studies (6.2 years

and 7.4 years respectively).

Efficacy and Tolerability in Overall Patient Populations

Combination therapies were more effective than mono-

therapies in each of the three trials (table 2). In post-

lifestyle intervention patients, the 250 mg/1.25 mg and

500 mg/2.5 mg combination tablets were associated with a

significantly lower, and significantly higher incidence of

hypoglycaemic symptoms, respectively, compared with

glibenclamide alone. The incidence of hypoglycaemic

symptoms was lower for all therapies in patients who had

previously received antidiabetic monotherapy. This was

particularly evident for the 500 mg/2.5 mg and 500 mg/

5 mg combination tablets, considering the relatively large

reductions in glycaemia achieved with these treatments.

Efficacy According to Severity of Hyperglycaemia, Age

and Body Mass Index at Baseline

Antihyperglycaemic efficacy was qualitatively greater in

patients with more severe hyperglycaemia (HbA1C� 8%)

at baseline in all three studies (table 3a). Reductions in

HbA1C were usually largest in the combination therapy

groups, compared with the monotherapy groups, within

each HbA1C category. In the postsulphonylurea trial,

metformin or glibenclamide monotherapies did not sig-

nificantly reduce HbA1C levels from baseline, regardless

of hyperglycaemia at baseline. Whereas reductions in

HbA1C with the combinations were numerically larger

in patients with HbA1C� 8% at baseline, compared with

patients with HbA1C< 8% at baseline, the difference did

not achieve statistical significance (see below).

Patients’ age at baseline (table 3b) did not markedly

influence glycaemic responses to treatment, other than a

larger reduction in mean HbA1C in younger patients with

the 500 mg/5 mg combination and glibenclamide mono-

therapy in the post-metformin trial. Again, reductions in

HbA1C were greater in all subgroups receiving the com-

bination therapy, compared with the corresponding sub-

groups who received monotherapy.

Body mass index (table 3c) did not markedly or con-

sistently influence the magnitude of changes in HbA1C

across the three studies, and the efficacy of all treat-

ments reflected that seen in the overall populations.

These observations were supported by analysis by

ANCOVA for each of the three studies, which showed

that there were no significant interactions between

effects on HbA1C and patients’ severity of hypergly-

caemia, age or BMI at baseline.

Hypoglycaemic Symptoms

In all three studies, hypoglycaemic symptoms were more

common in patients receiving glibenclamide-containing

treatments who were less severely hyperglycaemic at

baseline (table 4a). Diet-failed patients with HbA1C< 8%

at baseline who received either combination tablet or

glibenclamide were 1.8-fold and 4.6-fold more likely to

report symptoms of hypoglycaemia, respectively, compared

Table 2 Mean changes from baseline in HbA1C (%) and incidence of hypoglycaemic symptoms (%) in overall patient populations

Previous therapy

Trial 1 Trial 2 Trial 3

Lifestyle intervention Metformin Sulphonylurea

DHbA1C Hypo DHbA1C Hypo DHbA1C Hypo

Placebo �0.2 3 NE NE NE NE

Metformin–glibenclamide

250 mg/1.25 mg �1.5* 11* NE NE NE NE

500 mg/2.5 mg �1.5* 38* � 1.2* 11 �1.5* 9

500 mg/5 mg NE NE � 0.9* 14 �1.5* 4

Metformin 500 mg �1.0 3 � 0.2 1 þ0.3 1

Glibenclamide

2.5 or 5 mgy
�1.2 21 � 0.3 8 �0.2 2

*Significantly different from monotherapies (p <0.001 to p <0.05) within each study.

yGlibenclamide tablets used were 2.5 mg in the study in patients previously receiving lifestyle intervention (Trial 1), 5 mg in other studies.

DHbA1C, mean change in HbA1C from baseline; Hypo, incidence of hypoglycaemic symptoms; NE, not evaluated.
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Table 3 Changes in HbA1C (%)

(A) Severity of hyperglycaemia at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

Lifestyle intervention Metformin Sulphonylurea

HbA1C <8% HbA1C ‡8% HbA1C < 8% HbA1C ‡ 8% HbA1C< 8% HbA1C ‡8%

Placebo � 0.1 � 0.3 NE NE NE NE

(n¼ 78) (n¼82)

Metformin–glibenclamide

250 mg/1.25 mg � 0.9 � 2 NE NE NE NE

(n¼ 73) (n¼85)

500 mg/2.5 mg � 0.9 � 2.1 � 0.5 �2.2 �0.6 �1.7

(n¼ 80) (n¼84) (n¼57) (n¼43) (n¼ 24) (n¼ 136)

500 mg/5 mg NE NE � 0.3

(n¼66)

�1.9

(n¼37)

�0.5

(n¼ 16)

�1.6

(n¼ 146)

Metformin 500 mg � 0.7 � 1.3 0.5 �1.1 0.8 0.2

(n¼ 75) (n¼86) (n¼58) (n¼46) (n¼ 20) (n¼ 133)

Glibenclamide 2.5 or 5 mg* � 0.9 � 1.6 0.2 �1.3 0.4 �0.1

(n¼ 83) (n¼77) (n¼63) (n¼40) (n¼ 20) (n¼ 144)

*2.5 mg in the study in patients previously receiving lifestyle intervention (Trial 1), 5 mg in other studies; NE, not evaluated.

(B) Age at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

lifestyle intervention metformin sulphonylurea

Age< 65 y Age ‡65 y Age <65 y Age ‡65 y Age <65 y Age ‡65 y

Placebo �0.2 �0.3 NE NE NE NE

(n¼130) (n¼31)

Metformin–glibenclamide

250 mg/1.25 mg �1.5 �1.5 NE NE NE NE

(n¼112) (n¼46)

500 mg/2.5 mg �1.6 �1.3 �1.1 �1.3 �1.5 � 1.5

(n¼126) (n¼39) (n¼ 68) (n¼33) (n¼ 129) (n¼31)

500 mg/5 mg NE NE �1.1

(n¼ 65)
�0.7

(n¼38)

�1.5

(n¼ 124)

� 1.8

(n¼38)

Metformin 500 mg �1.1 �0.9 �0.2 �0.1 0.3 0.2

(n¼123) (n¼38) (n¼ 78) (n¼26) (n¼ 119) (n¼34)

Glibenclamide 2.5 mg or 5 mg �1.2 �1.2 �0.6 0.2 0 � 0.1

(n¼125) (n¼36) (n¼ 70) (n¼33) (n¼ 133) (n¼31)

(C) Body mass index (BMI) at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

lifestyle intervention metformin sulphonylurea

BMI < 28 kg/m2 BMI ‡28 kg/m2 BMI < 28 kg/m2 BMI ‡28 kg/m2 BMI < 28 kg/m2 BMI ‡28 kg/m2

Placebo � 0.3 � 0.1 NE NE NE NE

(n¼58) (n¼ 103)

Metformin–glibenclamide

250 mg/1.25 mg � 1.7 � 1.4 NE NE NE NE

(n¼48) (n¼ 110)

500 mg/2.5 mg � 1.5 � 1.6 � 1.3 �1.2 � 1.6 �1.5

(n¼66) (n¼ 98) (n¼30) (n¼ 71) (n¼53) (n¼ 107)

500 mg/5 mg NE NE � 0.9

(n¼46)

�0.9

(n¼ 57)

� 1.7

(n¼54)

�1.4

(n¼ 108)

Metformin 500 mg � 1 � 1.1 � 0.3 �0.1 � 0.1 0.5

(n¼52) (n¼ 109) (n¼37) (n¼ 67) (n¼43) (n¼ 110)

Glibenclamide 2.5 mg or 5 mg � 1.2 � 1.2 0 �0.5 � 0.3 0.1

(n¼41) (n¼ 119) (n¼43) (n¼ 60) (n¼47) (n¼ 117)
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with patients with HbA1C� 8% at baseline. Corresponding

figures for the post-metformin trial were 1.6-fold (combina-

tions) and 1.9-fold (glibenclamide) and for the post-sulpho-

nylurea trial were 2.1-fold (combinations) and 2.4-fold

(glibenclamide). Accordingly, ANCOVA analysis revealed

a significant interaction between HbA1C at baseline and

the incidence of hypoglycaemic symptoms (p ¼0.02).

Further ANCOVA analysis did not reveal a significant

effect of age or BMI on the incidence of hypoglycaemic

symptoms. Consistent with this analysis, there were no

consistent differences in the incidence of hypogly-

caemic symptoms in older vs. younger patients (table 4b)

or in obese vs. lean patients (table 4c).

Timing of Hypoglycaemic Symptoms

Hypoglycaemic symptoms were more common with the

combinations and with glibenclamide monotherapy

Table 4 Incidence of hypoglycaemic symptoms (%) (for numbers of patients in each analysis see Table 3)

(A) Severity of hyperglycaemia at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

lifestyle intervention metformin sulphonylurea

HbA1C <8% HbA1C ‡8% HbA1C < 8% HbA1C ‡8% HbA1C <8% HbA1C ‡8%

Placebo 5 1 NE NE NE NE

Metformin–glibenclamide

250 mg/1.25 mg 21 4 NE NE NE NE

500 mg/2.5 mg 42 34 11 12 13 7

500 mg/5 mg NE NE 18 5 13 5

Metformin 500 mg 3 4 0 2 5 0

Glibenclamide 2.5 mg or 5 mg* 34 8 10 5 5 1

*2.5 mg in the study in patients previously receiving lifestyle intervention (Trial 1), 5 mg in other studies; NE, not evaluated.

(B) Age at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

lifestyle intervention metformin sulphonylurea

Age <65 y Age ‡ 65 y Age <65 y Age ‡65 y Age< 65 y Age‡ 65 y

Placebo 2 10 NE NE NE NE

Metformin–glibenclamide

250 mg/1.25 mg 12 11 NE NE NE NE

500 mg/2.5 mg 33 53 15 3 8 10

500 mg/5 mg NE NE 22 0 6 5

Metformin 500 mg 3 3 1 0 0 3

Glibenclamide 2.5 mg or 5 mg 20 25 9 6 2 0

(C) Body mass index (BMI) at baseline

Previous therapy

Trial 1: Trial 2: Trial 3:

lifestyle intervention metformin sulphonylurea

BMI <28 kg/m2 BMI ‡28 kg/m2 BMI <28 kg/m2 BMI ‡ 28 kg/m2 BMI <28 kg/m2 BMI ‡ 28 kg/m2

Placebo 3 3 NE NE NE NE

Metformin–glibenclamide

250 mg/1.25 mg 8 13 NE NE NE NE

500 mg/2.5 mg 46 32 7 13 9 7

500 mg/5 mg NE NE 13 14 7 5

Metformin 500 mg 0 5 0 1 0 1

Glibenclamide 2.5 mg or 5 mg 24 20 7 8 2 2
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during the titration phase of these studies, whereas the

study treatments were being intensified relatively

rapidly. Between 60% and 88% of all occurrences of

hypoglycaemic symptoms in individual treatment

groups (all patients) occurred during the titration phase

of the studies. To some extent, this observation may

have resulted from aspects of the trial designs. For exam-

ple, the titration in these studies was relatively rapid,

resulting in marked reductions in blood glucose during

the first weeks of treatment. Furthermore, in the post-

diet/exercise trial, patients were required by the protocol

to receive at least one combination tablet per day irre-

spective of their glycaemic status, and the 500 mg/2.5 mg

tablet is not indicated for initiation of therapy in patients

with hyperglycaemia despite diet and exercise.

Discussion

Combination Therapy and Patient Phenotypes

Single-tablet combination treatment was more effective

in controlling HbA1C than the constituent monothera-

pies in patients with type 2 diabetes, irrespective of

their age or BMI at the time of treatment, and at lower

doses of metformin or glibenclamide compared with

monotherapy. Treatments were generally well tolerated

by all subgroups of patients. The generally higher inci-

dence of hypoglycaemic symptoms in the combination

groups is not surprising given the larger reductions in

HbA1C produced, and the observation that patients with

HbA1C< 8% at baseline may have been more likely to

have such symptoms.

Patients’ weight is an important consideration when

selecting therapy for diabetic patients. All treatments

that increase circulating concentrations of insulin, as

well as the thiazolidinediones, are associated with

increased body weight [18]. Although changes in weight

in patients receiving intensive insulinotropic therapy in

the UKPDS were not significantly associated with poorer

cardiovascular outcomes [19], obesity is undesirable and

can impair quality of life. Moreover, management guide-

lines for diabetes particularly recommend the use of

glibenclamide in non-overweight patients [20]. Our ana-

lysis shows that the combination approach is effective in

the overweight patient population, without an increased

risk of inducing symptoms of hypoglycaemia. Further-

more, increases in weight in patients receiving metformin–

glibenclamide in these studies were modest and

similar to those observed on glibenclamide monotherapy,

with increases in mean weight not exceeding 1 kg in post-

monotherapy studies [14,15] and 1.9 kg in post-

lifestyle intervention patients [13].

Place of Single-Tablet Combinations in Antidiabetic

Therapy

Metformin is often considered the drug of choice for

initiating pharmacological therapy in patients uncon-

trolled by diet alone, in line with the results of the

UKPDS [3]. However, current glycaemic targets are chal-

lenging, requiring control of HbA1C to �6.5% in Europe

[20] and <7% or � 6.5% in the USA [21,22]. Typical

reductions in HbA1C in patients receiving metformin

monotherapy, of the order of 1–1.5% [23], are unlikely

to bring the HbA1C of patients with more severe hyper-

glycaemia at presentation to these target values. There-

fore, diet-treated patients presenting with HbA1C values

<1.5% above the goal value would benefit from treat-

ment with metformin, or an alternative monotherapy

where contraindications to metformin exist (scenario A

in figure 1). On the other hand, patients with more

severe hyperglycaemia would benefit from an interven-

tion with combination therapy (scenario B in figure 1), in

order to bring their HbA1C to target values and to reduce

their risk of diabetic complications. It is clear from the

post-monotherapy studies that there was no therapeutic

benefit from switching patients from a sulphonylurea to

metformin, or vice versa. Therefore, all patients with

hyperglycaemia despite treatment with metformin or a

sulphonylurea are candidates for combination therapy

(scenario C in fig. 1).

Implications for Patient Management

Symptoms of hypoglycaemia can be a problem when

initiating antidiabetic therapy with any insulinotropic

agent. Hypoglycaemic symptoms may be associated

either with the attainment of genuinely low bloodFig. 1 Place of combinations in the treatment of type 2 diabetes.
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glucose values, or may occur during rapid reductions in

blood glucose that remain above the normal range. The

latter is often observed in poorly controlled patients

whose blood glucose is markedly elevated at the initi-

ation of therapy. In the studies outlined in this report,

hypoglycaemia was defined on the basis of either symp-

toms descriptive of hypoglycaemia or documented low

blood glucose values. Thus, it is likely that not all of the

hypoglycaemic symptoms reported by patients in these

studies will have been associated with genuinely low

blood glucose values.

As most hypoglycaemic symptoms in these studies

occurred during initial drug titration, single-tablet com-

bination therapy should be initiated at the lowest dose,

preferably with the lower-strength combination tablet

according to the patient population in question

(250 mg/1.25 mg following diet/exercise therapy, and

500 mg/2.5 mg following oral antidiabetic monotherapy).

Dosages should be gradually increased thereafter,

accompanied by careful monitoring of efficacy and toler-

ability. Such an approach to intensification of therapy

would maximize the therapeutic response to the com-

bination while limiting the risk of hypoglycaemia.

A further possible advantage of the single-tablet com-

bination approach is the potential for simplification of

treatment regimens. Many patients with type 2 diabetes

are treated with a burdensome number of medications.

There is evidence that diabetic patients’ adherence to

therapy is low, and is further impaired by increasing

the number of tablets taken each day [24,25]. Single-

tablet combinations, such as that used in the present

analysis, may provide a practical means of intensifying

therapy without adding to the burden of polypharmacy.

Data from a retrospective analysis of 1815 patients

receiving oral antidiabetic monotherapy support this

point [26]. Switching patients from either metformin or

glibenclamide monotherapy to treatment based on a

single-tablet combination of metformin and glibenclamide

resulted in significantly better rates of adherence to

therapy compared with patients who received metformin

and glibenclamide as a free combination. The calculated

adherence rates (95% CI) were 77% (72–82%) for the

single-tablet combination, vs. 54% (52–55%) for the free

combination. Furthermore, 59 patients switched from a

free metformin–glibenclamide combination to the single-

tablet combination benefited from significantly improved

adherence rates (71.0% vs. 87.0%, p <0.001).

Conclusion

Single-tablet metformin–glibenclamide combination

treatment is more effective than the individual mono-

therapies and is well tolerated in clinically important

subgroups of patients based on HbA1C, age and weight at

baseline. The combination has the potential to improve

glycaemic control, and to simplify treatment regimens,

in patients whose diabetes is poorly controlled despite

previous diet treatment, e.g. those patients with

HbA1C> 1.5% above the target values of current manage-

ment guidelines, and in all monotherapy-treated

patients with HbA1C in excess of these target values.

The combination therapy approach represents a prac-

tical means for the intensification of therapy in these

important subpopulations of patients.
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