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Aim: This double-blind study evaluated the efficacy and safety of metformin-glibenclamide tablets vs. metformin

plus rosiglitazone therapy in patients with type 2 diabetes inadequately controlled on metformin monotherapy.

Subjects and methods: After an open-label, metformin lead-in phase, 318 patients were randomly assigned to

treatment based on metformin-glibenclamide 500/2.5 mg tablets (initial daily dose 1000/5 mg) or metformin 500 mg

plus rosiglitazone 4 mg (initial daily dose 1000–2000 mg þ 4 mg, depending on previous treatment) for 24 weeks.

Doses were titrated to achieve the therapeutic glycaemic target. The primary efficacy variable was the change in

HbA1C.

Results: At week 24, metformin-glibenclamide tablets resulted in significantly greater reductions in HbA1C (�1.5%)

and fasting plasma glucose [�2.6 mmol/l (�46 mg/dl)] than metformin plus rosiglitazone [�1.1%, p < 0.001;

�2 mmol/l (�36 mg/dl), p ¼ 0.03]. More patients receiving metformin-glibenclamide attained HbA1C <7.0% than

did those in the metformin plus rosiglitazone group (60 vs. 47%) and had fasting plasma glucose levels <7 mmol/l

(<126 mg/dl) by week 24 (34 vs. 25%). Both treatments were well tolerated. Frequency of adverse gastrointestinal

events was comparable between groups. Four per cent of patients receiving metformin-glibenclamide withdrew

because of symptomatic hypoglycaemia contrasted with 3% of patients receiving metformin plus rosiglitazone who

withdrew because of persistent hyperglycaemia. Hypoglycaemic events were mild or moderate in intensity and were

easily self-managed.

Conclusions: Metformin-glibenclamide tablets resulted in significantly greater reductions in HbA1C and fasting

plasma glucose compared with metformin plus rosiglitazone in patients with type 2 diabetes inadequately controlled

on metformin monotherapy.
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Introduction

Type 2 diabetes is caused by two primary metabolic

defects: progressive pancreatic b-cell dysfunction and

insulin resistance [1]. b-Cell dysfunction superimposed

on insulin resistance leads to hyperglycaemia and
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subsequently to type 2 diabetes. Typically, at the time of

diabetes diagnosis, nearly 50% of b-cell function has

been lost and less than 60% of normal insulin sensitivity

is present. Regardless of therapy, reducing hyperglycae-

mia decreases the risk for microvascular complications;

only treatment with metformin has been shown to

decrease macrovascular complications [2,3].

Currently, there are five major classes of oral antidiabetic

agents: sulphonylureas – insulin secretagogues that

target b-cell dysfunction; metformin – a biguanide that

reduces hepatic glucose production and improves

insulin sensitivity [4–6]; thiazolidinediones – insulin

sensitizers that lower peripheral insulin resistance;

a-glucosidase inhibitors – intestinal enzyme inhibitors

that slow carbohydrate absorption; and meglitinides –

rapid but short-acting, non-sulphonylurea secretago-

gues [1].

This study compared the effects of two combination

regimens, metformin-glibenclamide combination tablets

vs. metformin plus rosiglitazone in patients inade-

quately controlled on metformin monotherapy.

Subjects and Methods

Study Population

Adults (age 20–78 years) with established type 2 dia-

betes requiring oral therapy were eligible for enrolment.

Before screening, patients were required to be on a

stable dosage of metformin �1500 mg/day for �8

weeks, glycosylated haemoglobin (HbA1C) levels >7.0

and �12.0% and body mass index �23 and �45 kg/m2.

Only patients willing and able to perform self-blood

glucose monitoring were eligible. Women of childbear-

ing potential had to practise acceptable methods of birth

control and to have negative pregnancy test results

within 72 h of study treatment.

Exclusion criteria were marked polyuria and polydip-

sia with >10% weight loss, the use of any hypoglycae-

mic agent other than metformin within 8 weeks before

screening, anaemia [haemoglobin level: <12.5 g/dl

(men) and <11.0 g/dl (women)] and significantly abnor-

mal renal, cardiac or hepatic dysfunction or disease.

Pregnant or nursing women and patients with known

sensitivity to any study medications were excluded.

Study Design

This multicentre, randomized, double-blind trial

included two treatment phases. During the 1-week,

open-label lead-in phase, patients maintained their

prescreening dosage of �1500 mg/day metformin

therapy. At the enrolment visit, all patients were

instructed to maintain a eucaloric, weight-maintaining

diet (American Diabetes Association guidelines) during

the trial. Self-blood glucose and fructosamine meters

were distributed to all patients.

During the second phase, patients were randomly

assigned to one of two double-blind treatments, accord-

ing to the dose of metformin during the lead-in phase.

Patients receiving 1500 mg/day metformin before

screening received metformin-glibenclamide 1000/5 mg/

day (in divided doses) or metformin 1500 mg plus rosi-

glitazone 4 mg daily (in divided doses). Those pre-

viously receiving >1500 mg/day were randomly

assigned to metformin-glibenclamide 1000/5 mg (in

divided doses) or metformin 2000 mg plus rosiglitazone

4 mg daily (in divided doses). This study employed

a triple-dummy design, with the use of matching

placebos for the combination tablets, metformin and

rosiglitazone.

Study medications were titrated based on mean daily

glucose levels to achieve a therapeutic glycaemic target.

Mean daily glucose levels were calculated from self-

blood glucose monitoring concentrations performed

before meals and at bedtime 3–5 days before each titra-

tion visit. Mean self-blood fructosamine monitoring

levels were obtained the day before and the day of the

titration visit. When mean daily glucose levels were

�7 mmol/l (�126 mg/dl) or fructosamine levels were

�252 mmol/l, study medications were titrated to the

next dose level. Maximum allowable total daily doses

were metformin-glibenclamide 2000/10 mg (1000/5 mg

twice daily), metformin 2000 mg (1000 mg twice daily)

and rosiglitazone 8 mg (4 mg twice daily).

Downward titration of metformin-glibenclamide or

metformin tablets was permitted if fasting plasma glucose

levels were <2.8 mmol/l (<50 mg/dl) on at least one

occasion and were biochemically validated. Downward

titration was also permitted if symptoms suggestive of

hypoglycaemia, with documented self-blood glucose

monitoring levels <2.8 mmol/l (<50 mg/dl) developed

on several occasions, whereas rosiglitazone was not

titrated downwards.

Study visits occurred at days 1 and 8 of the lead-in

phase and at weeks 2 and 4 and every 4 weeks thereafter

for 24 weeks. Consistency of conditions (e.g. time of day

and fasting) was maintained for each visit. Institutional

review boards of all participating centres approved the

protocol; all patients provided written informed consent

before participation. This trial was conducted in accor-

dance with the principles of the Declaration of Helsinki

and with Good Clinical Practices by qualified investiga-

tors. Study drugs, matching placebos and self-blood
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glucose and fructosamine meters were provided by the

sponsor.

Efficacy and Safety Evaluations

The primary efficacy variable was the change in HbA1C

from baseline to week 24 or the last prior blinded visit.

Secondary efficacy outcomes included changes in body

weight and changes in fructosamine, fasting plasma glu-

cose, 2-h postprandial plasma glucose and fasting insu-

lin levels from baseline to week 24 or the last prior

blinded visit. Secondary efficacy analysis included the

proportion of patients achieving therapeutic glycaemic

response [HbA1C levels <7.0% and fasting plasma glu-

cose levels <7 mmol/l (<126 mg/dl)] at week 24 or the

last prior blinded visit.

Safety outcomes included adverse events, particularly

hypoglycaemic symptoms and hypoglycaemic symp-

toms accompanied by fingerstick blood glucose levels

�2.8 mmol/l (�50 mg/dl). Patients were issued log-

books at each visit and were instructed to record symp-

toms indicative of hypoglycaemia (e.g. dizziness and

hunger). Hypoglycaemic symptoms were proactively

solicited, and any adverse event reported by the patient

or identified by the investigator was recorded. The rela-

tionship of each adverse event to study medication was

classified as certain, probable, possible or unrelated.

Samples for standard haematology, serum chemistry

and urinalysis panels were obtained at screening, ran-

domization, week 12 follow-up and study completion;

samples were analysed centrally at a certified site

(Laboratory Corporation of America, Burlington, NC,

USA).

Statistical Methods

Statistical analyses for the primary efficacy outcome

variable were performed using an analysis of covariance

model with a term for treatment and baseline as the

covariate. All tests were two-sided and had a signifi-

cance level of 0.05; 95% confidence intervals for the

differences were constructed. With 150 patients

planned for randomization to each group, the power to

detect an absolute difference of 0.35% in change from

baseline in HbA1C between the groups, assuming a stan-

dard deviation of 0.9%, was 90%; the assumption was

made that 5% of patients would withdraw without a

post-baseline measurement. The primary efficacy data

set included all randomly assigned patients with base-

line measurements and at least one post-baseline mea-

surement each (intent-to-treat population). Safety

analyses were performed on all patients who received

at least one dose of any study medication (all treated

patients).

Results

Enrolment included 356 patients, of which 318 patients

were randomly assigned to metformin-glibenclamide

500/2.5 mg tablets (n ¼ 160) or metformin 500 mg plus

rosiglitazone 4 mg (n ¼ 158) at 76 sites in the United

States. Mean age was 56 years, and 60% (192/318) were

men. All other baseline demographic and disease

characteristics for the treatment groups were similar

(table 1). The mean duration of exposure to double-

blind study medication was similar �154 days (range:

5–184) for metformin-glibenclamide tablets compared

with 155 days (range: 3–198) for metformin plus

rosiglitazone. The mean dose of metformin before ran-

domization was 1821 mg. The mean final dose of

metformin-glibenclamide tablets was 1509/7.6 mg and

for metformin plus rosiglitazone was 1819 and 7.1 mg.

During the lead-in phase, 38 patients did not continue

treatment into the double-blind phase. Most of these

patients (n ¼ 24) did not meet randomization criteria

[HbA1C adequately controlled by diet or metformin; fast-

ing plasma glucose level >13.3 mmol/l (>240 mg/dl)].

Of the randomized patients, 264 (83%) completed the

24-week double-blind phase. Reasons for discontinua-

tion from the double-blind phase are summarized in

table 2. No patient receiving metformin-glibenclamide

tablets and five patients (3%) receiving metformin plus

rosiglitazone discontinued participation because of

hyperglycaemia (inadequate control of glycaemia).

Efficacy on Glycaemia Control

The primary efficacy variable was change in HbA1C from

baseline to week 24 or the last prior blinded visit.

Baseline and post-treatment HbA1C measurements

necessary for the efficacy analysis were available for

97% (305/318) of the randomized patients. Both groups

showed a decrease in mean HbA1C during the study.

After 8 weeks of therapy, mean HbA1C decreased from

8.4 to 7.3% (�1.1%) in the metformin-glibenclamide

group and from 8.4 to 8.1% (�0.3%) in the metformin

plus rosiglitazone group. At week 24, the mean HbA1C

decrease in the metformin-glibenclamide tablet group

(�1.5%) was significantly greater than in the metformin

plus rosiglitazone group (�1.1%) (difference �0.4%;

p < 0.001) (figure 1). Regardless of sex, race, age, base-

line HbA1C or entry metformin dose, a greater reduction

in HbA1C during the 24-week study occurred in patients
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receiving metformin-glibenclamide tablets (data not

shown). In patients with baseline HbA1C � 9.0%, the

mean HbA1C decrease was �2.4% with metformin-

glibenclamide (n ¼ 45) compared with �1.4% with

metformin plus rosiglitazone (n ¼ 40) (difference �1.0%)

(figure 2).

The mean decrease in fasting plasma glucose levels

from baseline to week 24 or the last prior blinded visit was

significantly greater in patients receiving metformin-

glibenclamide tablets [�2.6 mmol/l (�46 mg/dl)] than

those receiving metformin plus rosiglitazone [�2 mmol/

l(�36 mg/dl)] [difference �0.6 mmol/l (�10 mg/dl);

p � 0.03] (figure 3). After only 2 weeks, fasting plasma

glucose levels decreased by �1.9 mmol/l (�35 mg/dl) in

the metformin-glibenclamide group and by �0.4 mmol/l

(�7 mg/dl) in the metformin plus rosiglitazone group.

By week 8, maximum control of glycaemia was achieved

with metformin-glibenclamide tablets and was main-

tained through week 24, whereas maximum control

with metformin plus rosiglitazone was achieved at

week 16. At week 24 or the last prior visit, the mean

decreases in 2-h postprandial glucose levels from

baseline were similar between the metformin-

glibenclamide group [�2.6 mmol/l (�46 mg/dl)] and

Table 1 Mean baseline demographic and diabetes characteristics of randomly assigned patients

Characteristic Metformin-glibenclamide tablets (n = 160) Metformin + rosiglitazone (n = 158)

Mean age, years (range) 56 (31–78) 56 (24–78)

Sex, n (%)

Men 90 (56) 102 (65)

Women 70 (44) 56 (35)

Race, n (%)

White 128 (80) 125 (79)

Black 8 (5) 9 (6)

Hispanic/Latino 17 (11) 16 (10)

Asian/Pacific Islander 4 (3) 4 (3)

Other 3 (2) 4 (3)

Mean body mass index, kg/m2 (s.d.) 32 (5) 32 (5)

Mean body weight, kg (s.d.) 93 (17) 94 (18)

Mean duration of diabetes, years (s.d.) 5 (4) 6 (5)

Mean HbA1C, % (s.d.) 8.5 (1.2) 8.4 (1.1)

Mean fasting plasma glucose level

mmol/l (s.d.) 10.6 (2.9) 10.4 (2.7)

mg/dl (s.d.) 191 (52) 188 (49)

Mean fructosamine level, mmol/l (s.d.) 346 (59) 345 (60)

Mean fasting plasma insulin level, mIU/ml (s.d.) 15 (11) 18 (15)

HbA1C ¼ glycosylated haemoglobin.

Table 2 Reasons for discontinuation from double-blind phase

Status

Number of patients (%)

Metformin-glibenclamide tablets Metformin + rosiglitazone Total

Randomly assigned 160 158 318

Treated 159 (99) 155 (98) 314 (99)

Completed 131 (82) 133 (84) 264 (83)

Discontinued 29 (18) 25 (16) 54 (17)

Adverse event* 9 (6) 2 (1) 11 (4)

Hypoglycaemia 7 (4) 0 7 (2)

Patient request 5 (3) 9 (6) 14 (4)

Lost to follow-up 3 (2) 3 (2) 6 (2)

Hyperglycaemia 0 5 (3) 5 (2)

Other 4 (3) 7 (4) 11 (4)

*Other than hyperglycaemia or hypoglycaemia.
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the metformin plus rosiglitazone group [�2.8 mmol/l

(�50 mg/dl)].

Mean reductions from baseline for fasting fructosa-

mine and fasting insulin levels were also significantly

greater (p < 0.001 for both) in the metformin-glibencla-

mide tablets group. The mean overall decrease in fasting

fructosamine levels was �50 mmol/l for the metformin-

glibenclamide groups compared with �29 mmol/l for the

metformin plus rosiglitazone group. Similarly, the mean

overall decreases in fasting insulin levels were �3 mIU/l

for the metformin-glibenclamide group and �7 mIU/l for

the metformin plus rosiglitazone group. The difference

between treatments for the change in fasting insulin

[5 mIU/l; 95% CI: (3, 6)] was statistically significant

(p < 0.001).

Therapeutic Glycaemia Control

At week 24 or the last prior blinded visit, more patients

had absolute HbA1C rates <7.0% with metformin-

glibenclamide tablets than with metformin plus rosigli-

tazone [60% (91/153) vs. 47% (71/152)] (table 3). A

smaller percentage in the metformin-glibenclamide

group (3%; 5/153) had HbA1C rates >9.0% than the

metformin plus rosiglitazone group (10%; 15/152).

More patients receiving metformin-glibenclamide

tablets (34%; 50/146) had absolute fasting plasma

glucose levels <7 mol/l (<126 mg/dl) at week 24

than those receiving metformin plus rosiglitazone

(25%; 36/143).

Safety

Overall, both treatments were well tolerated. Clinical

adverse events were reported by 108 (68%) patients

who received metformin-glibenclamide tablets and by

98 (63%) patients who received metformin plus
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Table 3 Distribution of final HbA1C at week 24 or the last

prior visit

Distribution

of HbA1C, %

Number of patients (%)

Metformin-glibenclamide

tablets (n = 153)

Metformin +

rosiglitazone (n = 152)

�7.0 91 (60) 71 (47)

7.0–7.9 42 (28) 49 (32)

8.0–8.9 15 (10) 17 (11)

�9.0 5 (3) 15 (10)
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rosiglitazone. Adverse events reported by>5% of patients

administered metformin-glibenclamide tablets during the

double-blind phase are summarized in table 4. The fre-

quency of clinical events was similar between treatment

groups with the exception of sinus abnormalities and

diarrhoea, which occurred more in the metformin-

glibenclamide group. The overall frequency of gastroin-

testinal events was similar between treatment groups:

11% (18/159) for metformin-glibenclamide tablets and

10% (16/155) for metformin plus rosiglitazone.

Serious adverse events occurred in 4% (7/159) of

patients in the metformin-glibenclamide group and 6%

(9/155) of patients in the metformin plus rosiglitazone

group. One serious adverse event of overdose was

reported in a 56-year-old man who took twice the dose

of prescribed study medication for 2 weeks: metformin-

glibenclamide 3000/15 mg/day instead of 1500/7.5 mg/

day. He reported hypoglycaemic symptoms but did not

require third-party or medical intervention. He com-

pleted the study with metformin-glibenclamide 1000/

5 mg/day, and his HbA1C rate improved from 9.3 to 7.1%.

Hypoglycaemia

Symptoms of hypoglycaemia during the double-blind

phase were reported by 116 (74%) patients in the met-

formin-glibenclamide group and 41 (26%) patients in

the metformin plus rosiglitazone group. Symptoms of

hypoglycaemia associated with a fingerstick blood glu-

cose value �2.8 mmol/l (�50 mg/dl) were reported in

60 (38%) patients receiving metformin-glibenclamide

tablets and in two (1%) patients receiving metformin

plus rosiglitazone. Most hypoglycaemic events were

rated as mild or moderate in intensity and were easily

self-managed. Seven patients receiving metformin-

glibenclamide discontinued double-blind therapy

because of hypoglycaemia. None required medical

intervention.

Body Weight

At the end of the study, mean body weight increased by

3 kg with metformin-glibenclamide tablets (baseline

92 kg) and by 1.4 kg with metformin plus rosiglitazone

(baseline 94 kg). The between-group difference was

1.5 kg (p < 0.001).

Lipids

Overall changes in total cholesterol, low-density lipo-

protein cholesterol and triglyceride levels at the end of

the study were more favourable with metformin-

glibenclamide therapy than with metformin plus rosigli-

tazone (table 5). The mean change from baseline in

high-density lipoprotein cholesterol was comparable

between the groups.

Laboratory

Eleven (7%) patients in the metformin-glibenclamide

group and 17 (11%) patients in the metformin plus

rosiglitazone group experienced laboratory abnormal-

ities. Seven patients (three patients in the metformin-

glibenclamide tablet group; four patients in the metfor-

min plus rosiglitazone group) experienced abnormal-

ities considered related to study medication. Three

patients (one in the metformin-glibenclamide group;

two in the metformin plus rosiglitazone group) discon-

tinued participation in the study because of laboratory

abnormalities. Five patients (three in the metformin-

glibenclamide group; two in the metformin plus rosigli-

tazone group) had abnormally elevated levels of alanine

aminotransferase that met predefined limits (greater

than three times pretreatment levels and greater than

the upper limit of normal), but none of these patients

discontinued study participation.

Discussion

Type 2 diabetes arises in the settings of insulin resis-

tance in muscle, adipose tissue and liver and a progres-

sive decline in pancreatic b-cell function. The

traditional stepwise approach to diabetes therapy

involves the use of a single oral agent titrated to max-

imum dosage, each of which targets a single pathol-

ogical defect of type 2 diabetes as its primary mechanism

of action, with the requirement of poor glycaemic con-

trol as an indication for the addition of a second oral

Table 4 Most common treatment-emergent clinical adverse

events reported by greater than 5% of patients

Adverse event

Number of patients (%)

Metformin-glibenclamide

tablets (n = 159)

Metformin +

rosiglitazone

(n = 155)

Upper respiratory

tract infection

21 (13) 22 (14)

Muscle/skeletal pain 14 (9) 14 (9)

Sinus abnormality 13 (8) 5 (3)

Abdominal pain 10 (6) 6 (4)

Diarrhoea 10 (6) 5 (3)

Headache 9 (6) 12 (8)
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agent. Treatment with metformin-glibenclamide tablets

simultaneously targets insulin resistance and insulin

deficiency of type 2 diabetes, which may account for

the greater effects on glycaemia with this approach.

Indeed, metformin-glibenclamide tablet therapy pro-

duced greater mean changes from baseline in HbA1C

(�1.5% for metformin-glibenclamide tablets vs. �1.1%

for metformin plus rosiglitazone, p < 0.001) and fasting

plasma glucose [�2.6 mmol/l (�46 mg/dl) for metformin-

glibenclamide tablets vs. �2 mmol/l (�36 mg/dl) for met-

formin plus rosiglitazone, p ¼ 0.003]. The improved gly-

caemic control was achieved with a mean final

metformin-glibenclamide dose of 1509/7.6 mg. This corre-

sponds to the third of four allowed titrations. With met-

formin plus rosiglitazone, patients required a higher mean

final dose of metformin (1819 mg) plus rosiglitazone

(7.1 mg) to achieve a lesser reduction in HbA1C levels.

Furthermore, 60% of patients receiving metformin-gliben-

clamide therapy attained a final HbA1C of <7.0% com-

pared with 47% of patients receiving metformin plus

rosiglitazone. These results demonstrate that treatment

with metformin-glibenclamide was more efficacious than

with metformin plus rosiglitazone in improving glycaemia

and in achieving therapeutic goals for HbA1C and fasting

plasma glucose in patients with type 2 diabetes [2].

Metformin-glibenclamide tablets demonstrated a

more rapid onset of clinical effect than metformin plus

rosiglitazone, as clinical improvement in fasting plasma

glucose levels was seen as early as 2 weeks on treatment

with the former regimen. Maximum control of glycae-

mia was achieved earlier with metformin-glibenclamide

tablets and was maintained through week 24. Durability

of glycaemic control has been demonstrated with

metformin-glibenclamide tablets for up to 21 months

in an open-label extension to a previous double-blind

study [7]. The reductions in HbA1C (�1.1%) and fasting

plasma glucose [�2 mmol/l (�36 mg/dl)] seen with met-

formin plus rosiglitazone were comparable with those

observed in other studies with rosiglitazone or pioglita-

zone in patients with type 2 diabetes [8,9].

Overall, metformin-glibenclamide tablets were well

tolerated, and no unusual or unexpected events were

observed. A greater risk for hypoglycaemia was

observed with metformin-glibenclamide, in part because

patients treated with the combination tablets achieved

greater decreases in glycaemia than with metformin plus

rosiglitazone. However, hypoglycaemic symptoms are

not always associated with low glucose levels (mea-

sured by fingerstick) and did occur in patients with

elevated blood glucose levels, who often feel dif-

ferently when their glucose levels decrease rapidly or

approach normal values. These symptoms observed with

metformin-glibenclamide may be attributed to high start-

ing doses given that the initial doses in this study were

twice as great as those used in another study evaluating

metformin-glibenclamide combination therapy [10].

In this study, hypoglycaemic symptoms associated

with glucose �2.8 mmol/l (�50 mg/dl) occurred in 60

patients receiving metformin-glibenclamide therapy and

two patients receiving metformin plus rosiglitazone ther-

apy. Most episodes were considered mild-to-moderate

events and were easily self-managed. Seven patients

Table 5 Effects on lipid profiles

Metformin-glibenclamide tablets Metformin + rosiglitazone

Base Week 24 D Base Week 24 D Between-group difference

Total cholesterol

mmol/l 5.3 5.1 �0.1 � 0.7 5.1 5.6 0.5 � 1.0 �0.6 (0.9, 0.4)

mg/dl 203 199 �5 � 29 199 218 19 � 38 �24 (33, 15)

Low-density lipoprotein cholesterol

mmol/l 3.1 3.0 �0.1 � 0.7 3.0 3.2 0.2 � 0.9 �0.4 (0.6, �0.2)

mg/dl 119 115 �5 � 26 116 125 9 � 35 �14 (22, �6)

High-density lipoprotein cholesterol

mmol/l 1.2 1.2 �0.1 � 0.3 1.2 1.2 0.1 � 0.03 �0.1 (�0.2, �0.03)

mg/dl 47 45 �2 � 10 45 48 2 � 10 �4 (�7, �1)

Triglycerides

mmol/l 2.6 2.8 0.1 � 1.5 2.5 2.7 0.2 � 1.28 �0.1 (�0.45, 0.25)

mg/dl 226 238 12 � 133 218 238 21 � 113 �9 (�40, 22)

Total cholesterol and high-density lipoprotein cholesterol: metformin-glibenclamide tablets (n ¼ 122), metformin þ rosiglitazone (n ¼ 117);

low-density lipoprotein cholesterol: metformin-glibenclamide tablets (n ¼ 110), metformin þ rosiglitazone (n ¼ 99); triglycerides: metformin-

glibenclamide tablets (n ¼ 120), metformin þ rosiglitazone (n ¼ 116). Base: baseline; D: mean change from baseline � s.d. at week 24 or last

prior visit. Figures in parentheses are 95% CI.
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(4%) administered metformin-glibenclamide discontin-

ued therapy because of hypoglycaemic symptoms, but

only three patients had documented biochemical hypo-

glycaemia. No patient who discontinued therapy because

of hypoglycaemia required medical intervention. Five

(3%) patients administered metformin plus rosiglitazone

discontinued because of a lack of glycaemic control,

whereas no patient receiving metformin-glibenclamide

discontinued for this reason.

Metformin-glibenclamide tablets were associated with

more favourable changes in lipid parameters, including

total cholesterol, low-density lipoprotein cholesterol

and triglycerides. Changes in high-density lipoprotein

cholesterol were similar between the groups.

General safety concerns with the thiazolidinedione

class of hypoglycaemic drugs include weight gain,

oedema and altered findings on liver chemistry profiles.

In this study, patients in both treatment groups experi-

enced small increases in weight – 3 kg with metformin-

glibenclamide tablets and 1.4 kg with metformin plus

rosiglitazone. Abnormal laboratory values (including

those for liver chemistry profiles) were found in simi-

larly small numbers of patients in both groups.

Recent retrospective analyses of prescription database

claims have shown that the persistence of oral antidia-

betic therapy and compliance with the prescribed regi-

men improves with once-daily dosing and the use of

fewer tablets per day [11], with monotherapy regimens

rather than multidrug regimens [12], and with single-

tablet combination therapy rather than combination

therapy [13]. Thus, the use of the single-tablet combina-

tion product of metformin-glibenclamide tablets may

offer improved convenience, which may translate to

better patient compliance and better control of

glycaemia.

Conclusion

Treating insulin resistance and insulin deficiency, the

primary endocrinological defects of type 2 diabetes with

metformin-glibenclamide tablets, provided superior

control of glycaemia to that obtained with metformin

plus rosiglitazone in patients whose disease was inade-

quately controlled on metformin monotherapy. This

pathological approach to treatment with metformin-glib-

enclamide tablets was well tolerated and had a more

favourable effect on the lipid profile.
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