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Summary. Twenty-seven obese non-insulin-depen- 
dent diabetic patients, treated with dietary carbohy- 
drate restriction and metformin, were recruited from 
the diabetic outpatient clinic and entered into an 
open crossover study with gliclazide. Twenty-one 
patients completed the study. 

During three months observation on metformin, 
the mean weight of the group fell by 1.0 kg with 
14 patients losing a mean of 1.8 kg, 3 remaining un- 
changed and 4 gaining a mean weight of 1.1 kg. 
Over the subsequent three months on gliclazide, the 
mean weight of the group rose by 1.4 kg with 
16 patients gaining a mean of 2.2 kg, two remaining 
unchanged and 3 losing a mean of 2.0 kg. In addi- 
tion, 10 patients were heavier after gliclazide than at 
the time of recruitment (mean 2.6 kg), 3 were un- 
changed and 8 had lost weight since commencing 
the trial (mean 2.1 kg), mostly due to greater loss on 
metformin than gain on gliclazide. 

Glycaemic control did not improve significantly 
during the observed period on metformin but lower 
concentrations of fasting glucose and total glycosy- 
lated haemoglobin were achieved with gliclazide. 
Mean plasma insulin concentration was signifi- 
cantly higher and mean serum lactate was signifi- 
cantly lower during treatment with gticlazide. 

In conclusion, gliclazide does not support 
weight loss in obese non-insulin-dependent diabetic 
patients to the same extent as metformin but the dif- 
ference between the two drugs is small. Gliclazide is 
a suitable oral hypoglycaemic agent for use in the 
obese diabetic who cannot be controlled by diet 
alone. 
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The obese non-insulin-dependent diabetic patient 
who does not respond to dietary measures alone is 
usually prescribed an oral hypoglycaemic agent. 
The choice lies between metformin, the only bigua- 
nide available in the U.K., and one of the many sul- 
phonylurea agents. Metformin is commonly asso- 
ciated with weight loss whereas sulphonylureas are 
usually associated with undesirable weight gain 
[1-3]. It has been suggested that gliclazide, a second 
generation sulphonylurea, may not have an adverse 

effect on weight [4, 5] and may therefore be an ap- 
propriate alternative or adjunct to metformin in the 
obese diabetic. 

The effect of gliclazide on weight and glycaemic 
control has been examined in obese non-insulin-de- 
pendent diabetic patients who had been treated pre- 
viously with metformin. 

Patients and Methods 

Obese non-insulin-dependent diabetic patients, 
aged under 75 years, whose control was stable with 
diet and metformin alone, were entered into an 
open crossover trial with gliclazide. Subjects were 
recruited from the diabetic outpatient clinic of Gart- 
navel General Hospital, Glasgow and thereafter at- 
tended a separate diabetic clinic held for the pur- 
pose of this study. Other criteria of eligibility were 
treatment with metformin for at least 6 months, ran- 
dom blood glucose less than 15 mmol / l  as mea- 
sured at the diabetic clinic and weight above 110% 
but less than 150% of ideal body weight. Specific 
exclusion criteria were evidence of significant renal 
or hepatic impairment, concurrent therapy with cor- 
ticosteroids or monoaminoxidase inhibitors, and 
changing diuretic requirements. The approval of the 
local ethical committee was obtained and all pat- 
ients gave informed, written consent. 

Following recruitment, all patients were contin- 
ued on metformin for a further 3 months, then were 
changed to gliclazide. Each patient was reviewed by 
the dietitian, their usual carbohydrate-restricted diet 
being reinforced on entry and at the time of chang- 
ing to gliclazide. 

Patients were seen monthly at the clinic to be 
weighed (indoor clothing, without shoes) and have 
blood sampled for total glycosylated haemoglobin 
and fasting plasma glucose. Subjects also performed 
capillary blood glucose estimations at home before 
main meals and at bed-time on one day per week 
using Visidex II strips (Ames Division, Miles Labo- 
ratories Ltd., Slough, England). An enquiry about 
side-effects of therapy was made at each visit. 

Following 3 months of observation on metfor- 
min and again after 3 months on gliclazide, 7-point 
venous blood profiles were taken for measurement 
of blood glucose, lactate and plasma insulin, sam- 
ples being taken before and 2 h after main meals 
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and before bed-time. Blood glucose was measured 
using a hexokinase method on the Cobas Bio-ana- 
lyser (Roche Diagnostics, Switzerland). Blood lac- 
tate was measured using a manual spectrophoto- 
metric method following protein precipitation in 
trichloroacetic acid. Total plasma insulin was mea- 
sured by a standard radioimmunoassay [6]. 

Statistical Analyses 

The formal statistical analysis was conducted using 
paired sample t-tests. With regard to monthly 
weight, fasting glucose and total glycosylated hae- 
moglobin, the hypotheses of zero mean difference 
over three months of  treatment with metformin and 
over three months of treatment with gliclazide were 
tested. Each individual test was declared to be sta- 
tistically significant if the p-value was less than or 
equal to 0.05: 2 = 0.025. 

The venous blood profiles of glucose, insulin 
and lactate recorded on treatment with metformin 
and on treatment with gliclazide were compared by 
testing the hypothesis of zero mean treatment differ- 
ence at each of the seven time points in the day. 
Each individual test was declared to be statistically 
significant if the p-value was less than or equal to 
0.05: 7 = 0.007. 

The level at which each test was declared to be 
statistically significant was adjusted from 0.05 using 
the Bonferroni multiple comparisons procedure. 
The significance level is the probability of finding a 
significant difference by chance alone; the more 
tests that one conducts on one data set, the more 
likely one is to find a spurious significant differ- 
ence. The Bonferroni method counters this by the 
division of the desired significance level by the 
number of  tests conducted. The need for such a 
procedure has already been expressed in the medi- 
cal literature [7]. 

Results  

Twenty-seven patients were recruited into the trial 
and 6 were subsequently withdrawn: one patient 
had persistent symptomatic hyperglycaemia despite 
the maximum dose of gliclazide, and a further pat- 
ient was withdrawn because of recurrent sympto- 
matic hypoglycaemia on the smallest dose of glicla- 
zide. Three patients defaulted from attendance and 
a further individual developed intercurrent illness 
preventing regular clinic attendances. The results of 
the remaining 21 patients (12 male, 9 female) are 
presented below; their mean age was 58years 
(range 44-70 years), diabetes had been diagnosed a 
mean of 4 years (range 1-10 years) previously and 
they had been taking metformin for a mean of 
3 years (range 6 months-8 years). 

Weight 

Over three months of observation on metformin, the 
mean (_+ SEM) weight of the group fell from 71.1 
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Fig. 1. Mean (_+ SEM) body weight at monthly clinic visits. Open 
bars represent metformin treatment and stippled bars represent 
gliclazide treatment 
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Fig.2. Change in body weight in the 21 study patients: (a) over 
3 months observation on metformin; (b) over 3 months observa- 
tion on gliclazide; (c) over the total 6 month study period 

( +  2.1) kg to 70.1 (_+ 2.1) kg (p= 0.009) (Fig. 1). Dur- 
ing the subsequent three month period on glicla- 
zide, mean weight increased again to 71.5 ( +  2.1) kg 
(p=0.015) (Fig.l). On the metformin arm of the 
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study, 14patients lost weight (mean 1.8 kg), 3 re- 
mained unchanged and 4 gained weight (mean 
1.1 kg). On gliclazide, 3 patients lost weight (mean 
2.0kg), 2 remained unchanged and 16 gained 
weight (mean 2.2 kg) (Fig.2). At the end of the 
6-month period, 8 patients had lost weight (mean 
2.1 kg) and in three weight remained static; of those 
11 subjects, this benefit could be attributed to the 
effect of gliclazide treatment in 3 patients alone. Ten 
individuals gained weight over this period (mean 
2.6 kg) in 8 of whom this could be attributed to gli- 
clazide. 

cose profiles performed after three months of obser- 
vation on each drug showed lower values on glicla- 
zide which failed to reach statistical significance. 
Total glycosylated haemoglobin fell from 10.2% to 
9.8% during observation on metformin (not signifi- 
cant) and further to 8.9% on gliclazide (p= 0.0003) 
(Fig.2). 

Capillary blood glucose profiles performed at 
home by the patients were unreliable (results not 
shown); identical readings were obtained at most 
points on the profiles, and the values bore no rela- 
tion to other indices of control. 

Glycaemic Control 

Mean (+_SEM) fasting glucose fell from 10.3 
(_+0.6) mmol/1 to 9.5 (+0.7) mmol/1 during the 
metformin arm (p=0.036, not significant), and fell 
further to 8.2 (+  0.7) mmol/1 after three months on 
gliclazide (p= 0.002) (Fig. 3). The venous blood glu- 
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Insulin and Lactate 

Plasma concentrations of insulin at 7 times of mea- 
surement in a single day were significantly higher at 
most points during gliclazide treatment. Blood lac- 
tate concentrations were significantly lower on gli- 
clazide than on metforrnin at most points of the 
profile (Table 1). 

Side-Effects 

Specific side-effects were not mentioned while pat- 
ients were continued on their usual treatment with 
metformin; however, most felt a non-specific im- 
provement in well-being after transfer to gliclazide 
and requested to continue this drug at the close of 
the trial. 

D i s c u s s i o n  

In common with most other trials of this type, an 
open study design was employed; the different dos- 
age schedules of metformin and gliclazide together 
with the detectable difference in well-being on the 
latter drug mitigated against a single- or double- 
blind trial. Interpretation of weight change related 
to drug therapy is fraught with difficulty. It is ac- 
cepted that compliance is likely to improve in a 
group of patients in whom specific interest is shown 
and that this effect will decline with time; in this 
case, however, the patients' own interest in the ef- 

Table 1. Venous blood profiles of glucose, insulin and lactate after 3 months observation on metformin and after 3 months on gliclazide. Vzlues are expressed as mean+SEM 
(in parentheses) 

Fasting 2 h Pre 2 h Pre 2 h Before 
After lunch After dinner After bed 
breakfast lunch dinner 

Glucose Metformin 9.2 11.4 9,4 105 8.4 9.9 9.2 
(rnmol/l) (0.8) (0,6) (0.6) (0.6) (0.7) (0,6) (0.6) 

Gliclazide 8.4 11.6 9A 9.8 7.7 t0.3 8.9 
(0.8) (0.7) (0,9) (0.8) (0.6) (0.5) (0.5) 

Significance NS NS NS NS NS NS NS 

Insulin Metfotrnin 10,3 26.6 17,2 26.8 19.4 24,6 21.2 
(mU/l) (1.7) (3.1) (2.3) (2.4) (2.9) (3.2) (3.0) 

Gliclazide 17.9 40.3 29.9 45.5 31.0 39,7 32.0 
(3.0) (3.6) (4.2) (5.1) (4.6) (3.4) (3.8) 

Significance p = 0.0015 p = 0.0010 p = 0.0028 p = 0.0004 NS p < 0.00005 p = 0.0016 

Lactate Metformin 1.6 1.8 2.0 2.3 1.9 2.3 2.4 
(rnmol/I) (0.1) (0,2) (0.3) (0.2) (0.2) (0.2) (0.2) 

Glielazide 1.3 1.4 1,3 1 A 1.1 1.4 1.1 
(o.1) (o.1) (0.2) (o.t) (o.1) (o.1) (o.1) 

Significance p = 0.0030 NS NS p ~ 0.0009 NS p < 0.00005 p < 0.00005 
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fect of the second, "new", drug (gliclazide) together 
with the repeated advice from the dietitian at the 
time of commencing gliclazide therapy should mini- 
mise this problem in interpretation of the results. 
Previous studies of oral hypoglycaemic therapy in 
diabetic patients [1, 2, 4] have all demonstrated 
weight changes over a period of one year or more. 

The present study has failed to show any clear 
weight-reducing property associated with gliclazide 
therapy in obese, non-insulin-dependent diabetic 
patients who had been previously established on 
treatment with metformin. This is perhaps not unex- 
pected as the maximum weight-reducing effects of 
metformin and of frequent patient supervision had 
already been exerted when gticlazide was com- 
menced. Most patients gained some weight on gli- 
clazide despite continued dietary measures and im- 
proving glycaemic control as evidence of compli- 
ance. Nevertheless, the changes in weight with 
gliclazide were sufficiently small in clinical practice 
that this effect should not preclude the use of this 
drug in the obese non-insulin-dependent diabetic 
patient. 

This study confirms that the quality of glycaemic 
control in obese non-insulin-dependent diabetics 
treated with gliclazide is equivalent to that achieved 
with metformin. The lower fasting blood glucose 
values observed during gliclazide therapy may sim- 
ply reflect the longer half-life of this drug (gliclazide 
t,/2=8-11 h [8]; metformin t ~ = 5 h  approximately 
[9]); in turn the lower fasting glucose may reflect an 
improvement in nocturnal glycaemic control and 
contribute to the observed reduction in total glyco- 
sylated haemoglobin. One patient who had been 
well controlled on metformin completely failed to 
respond to gliclazide although plasma gliclazide 
concentrations confirmed compliance with therapy. 
As anticipated from previous studies of biguanides 
and sulphonylureas [10], plasma insulin concentra- 
tions were significantly higher and serum lactate 
concentrations were significantly lower on glicla- 
zide. 

Home capillary blood glucose monitoring has 
gained acceptance in the management of insulin-de- 
pendent diabetic patients; there is little information 
about its use in non-insulin-dependent diabetic sub- 
jects. A multicentre study of oral hypoglycaemic 
therapy incorporated this method of assessment of 
glycaemic control and most patients mastered the 
technique within 2 months [5]. In contrast, our study 
group was almost universally unable to perform sat- 
isfactory measurements using Visidex II strips de- 
spite repeated tuition. It was thought that the design 
of the colour pads on the strips may be partly re- 
sponsible for the poor performance by this group of 
patients. 

In conclusion, gliclazide does not appear to be 
as effective as metformin in encouraging weight loss 
in the obese diabetic but the difference between the 

effect of the drugs is small; glycaemic control is as 
good on the sulphonylurea which is also better tol- 
erated. Gliclazide, therefore, is an appropriate ther- 
apy for the obese non-insulin-dependent diabetic 
who cannot be controlled by dietary measures 
alone. 
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