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Summary. Twenty- two N I D D M  patients  comple ted  an 
open  r andomized  cross-over  s tudy compar ing  met fo rmin  
and gl ibenclamide over i year. 

The  drugs had an equivalent  effect on  glycaemic con- 
trol, but, in contras t  to  glibenclamide,  me t fo rmin  reduced  
body  weight. Nei ther  drug affected triglycerides, total- 
and LDL-cho les t e ro l  or  C-peptide.  Mefformin  caused a 
slight e levat ion of  HDL-cho le s t e ro l  (P  < 0.05). N o  serious 
adverse effects were  observed.  

The  results show that  oral  hypoglycaemic  agents are 
not  associated with undesirable  effects on lipids and lipo- 
proteins.  
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There  are few compara t ive  studies investigating the effect 
of  me t fo rmin  and sulphonylureas  on lipids and l ipopro-  
teins [1], a l though the current  interest in lipids, diabetes 
and vascular  disease [2] justifies them. Changes  in insulin 
secret ion as well as glycaemic control  and b o d y  weight  
should be taken  into considerat ion in such studies. Im-  
p roved  glycaemic control  general ly leads to a reduct ion  in 
triglycerides [2, 3]. The  purpose  of  the present  s tudy was 
to compare  long te rm me t fo rmin  and gl ibenclamide treat-  
men t  in their effects on glycaemic control ,  weight,  lipids, 
l ipoproteins and insulin secretion. 

Patients and methods 

Twenty-five patients below 70 years of age were recruited. All pa- 
tients had normal serum creatinine concentration and transami- 
nases. The entry criteria called for modest control on current ther- 
apy, i.e. fasting blood glucose concentration <gmmol.1 ~ and 
HbA1 < 11%. Patients with persistent high blood glucose (fasting 
blood glucose concentration > 12mmol.1 ~) on maximally tol- 
erated dose, and/or intolerable adverse effects were excluded. The 
trial was designed as an open, randomized, cross-over study compar- 
ing 6 months of treatment with either metformin or glibenclamide. 

Patients were seen every 3 months for assessment, initially, the dose 
of the drug was chosen on the basis of the dose of the previous medi- 
cation and the fasting blood glucose concentration. Subsequently, it 
was adjusted when necessary. The dose of metformin was 0.5-3 g 
(median 2 g) and of glibenclamide (micronized formulation) 1.75- 
10.5 mg (median 5.25 mg). At each visit a clinical examination was 
performed and body weight, fasting blood glucose concentration, 
glycosylated haemoglobin, C-peptide, triglycerides, total- and 
HDL-cholesterol were assessed. Symptoms and side effects were re- 
corded. Dietary advice and diet was kept constant during the study. 

Fasting blood glucose concentration was determined by routine 
methodology and glycosylated haemoglobin by an HPLC assay, 
using a commercial kit. The results are given as HbA1 values. Fasting 
concentrations of triglycerides, total- and HDL-cholesterol were 
determined by enzymatic, colorimetric methods, and LD L-choleste- 
rol was calculated. Commercially available radioimmunoassay kits 
were used for determination of the fasting plasma C-peptide concen- 
tration. 

Statistical methods 

The data were analyzed by comparing the differences between the 
treatment periods by the method of Hills & Armitage. As patient 
numbers in the study were low a power calculation was undertaken. 
For this purpose glycaemic control, expressed as HbA~ level, was se- 
lected as the variable. A 15% decrease from baseline was defined as 
clinically significant. Given a "non-significant" result, there should 
be 95% confidence that the mean difference between treatments 
was no more than 15% of the baseline figure. 

Results 

Twenty-five patients were  included in the trial (18 m, 7 f). 
Their  m e a n  age was 59 y (range 36-69 y). All  patients had 
previously been  t rea ted  with glibenclamide,  and the m e a n  
dura t ion of  diabetes was 7.6 y (range 1/3-24 y). The  m e a n  
b o d y  weight  was 76,4 kg (range 63-97 kg) for  the females, 
and 77.4 kg (range 64.5-92 kg) for the males; 71% of  the 
females and 33% of the males were  obese. Two pa- 
tients were  wi thdrawn f rom the trial at entry, one 
because  of  a fasting b lood  glucose concent ra t ion  exceed-  
ing 12 mmol.1-1,  and the o ther  because  of  general ized 
malaise. A third pat ient  was wi thdrawn at 9 months  
because  of  a high fasting b lood glucose concent ra t ion  
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Table 1. Mean values of plasma lipids, HbA~, fasting blood glucose, C-peptide and Body weight (SD) and mean differences between treatments 

Group A (n = 10), GLIB ~ MET B (n = 12), MET ~ GLIB Mean diff. 95% confidence P 
time (month) M-G interval 
0 6 12 0 6 12 

FBG 
(mmol.1-~) 7.4 (1.3) 7.2 (1.0) 9.5 (1.7) 6.9 (2.0) 7.2 (1.8) 7.8 (1.9) 1.10 - 0.62 to + 2.81 NS 
Hbal (%) 8.1 (1.0) 7.9 (0.8) 8.8 (1.3) 7.9 (1.6) 7.9 (1.3) 7.8 (1.6) 0.36 - 0.44 to + 1.16 NS 
BW (kg) 73.9 (9.6) 73.2 (9.8) 71.0 (9.4) 79.1 (9.2) 76.5 (7.3) 77.8 (6.9) - 2.64 - 4.23 to - 1.05 < 0.01 
TRIG 
(mmol-1-1) 1.5 (0.8) 1.6 (1.1) 1.6 (0.8) 1.6 (0.8) 1.5 (0.8) 1.5 (0.7) - 0.10 - 0.67 to + 0.47 NS 
CHOL 
(mmol.1 1) 6.2(1.2) 6.0(0.8) 6.5(1.0) 5.8(1.3) 6.0(1.6) 6.1 (1.3) 0 .31 -0.35to +0.96 NS 
HDL 
(mmol.1-1) 1 .14(0 .32)  1.11(0.31) 1.24(0.51) 0.96(0.19) 1.07(0.22) 1.06(0.16) 0 .14  +0.02to+0.27 <0.05 
LDL 
(mmol.1-1) 4.37(1.31) 4.13(0.73) 4.52(1.23) 4.13(1.12) 4.28(1.01) 4.59(1.01) 0 . 1 9  -0.36to+0.74 NS 
C-PEP 
(nmol.1 -~) 0.85(0.14) 0.80(0.13) 0.75(0.12) 0.93(0.31) 0.83(0.25) 0.80(0.17)-0.04 -0.15to+0.07 NS 

FBG= fasting blood glucose; HbA1 = glycosylated haemoglobin; BW= body weight; TRIG= triglycerides; CHOL= total cholesterol; 
HDL = HDL-cholesterol; LDL = LDL-cholesterol; C-PEP = C-peptide; GLIB = glibenclamide; MET = metformin 

(14.8 mmol.l-1). In the twenty-two patients who com- 
pleted the study the mean fasting blood glucose con- 
centration at baseline was 7.1mmol.1-1 (range 4.2- 
10.9 mmol.1-1) and the mean HbA1 was 8.0% (range 
5.4-10.5%). The mean baseline triglyceride concentration 
was 1.5 mmol.1-1 (range 0.5-3.2 mmol), with 18 of the 
22 patients (82%) having a level within the acceptable 
range of below 2.3 mmol-1 -~ [2]. The mean baseline 
HDL-cholesterol  concentration was 1.00mmol.1- 
(range 0.69-1.69 mmol. l-1) ,  with two thirds of the pa- 
tients (15 of 22) having an acceptable level, i.e. above 
0.9 mmol.  1-1 [2]. 

Ten patients received treatment in the order glibencla- 
mide ~ metformin (Group A) and twelve metformin 
glibenclamide (Group B). Mean values (SD) at baseline 
and after 6 and 12 months are shown in Table 1 for 
Groups A and B, and mean differences between treat- 
ments for the whole group are given with the 95% con- 
fidence intervals. No significant difference was noted be- 
tween treatments in fasting blood glucose concentration, 
HbA1, C-peptide, triglycerides, and total- and LDL-cho-  
lesterol. The mean changes in body weight in both groups 
were small during glibenclamide treatment. Metformin 
reduced body weight compared to glibenclamide; the 
mean difference over the six months treatment period was 
2.64 kg (P <0.01). Metformin raised HDL-cholesterol  
levels and the difference between the treatments was sta- 
tistically significant (P < 0.05). No serious adverse effects 
of the drugs were reported. A few patients experienced 
slight nausea on initiation of metformin therapy, but it 
quickly disappeared. 

D i s c u s s i o n  

The present investigation has confirmed the results of 
other comparative studies of metformin and glibencla- 
mide by showing an equivalent effect on glycaemic c o n -  

trol [4, 5]. Like others [5], neither agent was found to offer 
optimal glycaemic control over the I year period. The ob- 
served increase in glycaemia during the second 6 months 
was a period effect independent of the treatment. HbA1 
levels did not deteriorate during the study period. The re- 
sults also confirmed the weight stabilizing effect of met- 
formin [1], which has even been observed in comparison 
with glibenclamide [4, 5]. Change in insulin secretion do 
not account for the weight reduction with metformin. 

A triglyceride-lowering effect of metformin has been 
demonstrated both in non-diabetic patients [1, 6], and in 
N ID D M [1, 4, 7], but in one study it was found only in the 
more obese patients [5]. The absence of a triglyceride 
lowering effect during metformin treatment here might 
have been due to the rather low baseline values. The hy- 
potriglyceridaemic action in non-diabetics suggests an ac- 
tion independent of the antihyperglycaemic effect. An ef- 
fect on triglycerides might be related to a reduction in 
insulin levels [6]. Studies on the effect of sulphonylureas 
on triglyceride levels have shown either a fall or no change 
[3]. The effect~of sulphonylureas on HDL-cholesterol  is 
also controversial [2, 3, 4, 5]. In an open study it was in- 
creased by metformin [7], but others have found HDL-  
cholesterol not to be affected by metformin [4], even if 
apolipoprotein A-I in females was elevated. Neither met- 
formin nor glibenclamide affected HDL-cholesterol  and 
subfractions in another comparative study [5]. The change 
in HDL-cholesterol  here was not correlated with the 
reduction in body weight or the C-peptide level. 

Total cholesterol is generally not changed by sulpho- 
nylureas [3, 4, 5]; studies with metformin have shown 
either no change [6] or a reduction [4, 5, 7], but overall a 
less marked action compared to the hypotriglyceridaemic 
effect. Both unchanged and decreased LDL-cholesterol 
levels have been observed after sulphonylureas [2, 3]. 
Metformin has been reported to decrease LDL-choleste- 
rol [5, 8]. However, no significant difference became ap- 
parent when metformin was compared with glibencla- 
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mide [5]. L o w  LDL-cho le s t e ro l  levels were  main ta ined  
after me t fo rmin  the rapy  for  several years [8]. B o t h  total- 
and LDL-cho le s t e ro l  here  remained  unchanged.  The  
finding of  unchanged  C-pept ide  values showed that  the 
drugs did not  st imulate insulin secret ion during long te rm 
t reatment .  

In  conclusion,  the present  data  conf i rm that  two com- 
monly  used oral hypoglycaemic  agents me t fo rmin  and 
glibenclamide,  are not  associated with undesirable  effects 
on lipids and l ipoproteins.  HDL-cho le s t e ro l  levels were  
slightly e levated by mef fo rmin  c o m p a r e d  to glibencla- 
mide, but  total- and LDL-cho les t e ro l  and triglycerides 
were  unchanged.  The  two drugs had an equivalent  effect 
on  glycaemic control,  but,  in contrast  to  glibenclamide,  
me t fo rmin  reduced  body  weight. There  was no change in 
C-pept ide  and to lerance  of  the drugs was good. 
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