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ABSTRACT 

Background: Dyslipidemia is common in patients with type 2 diabetes mellitus and 
is regarded as independent risk factor for cardiovascular disease.  
The aim of this study was to evaluate the efficacy and safety of atorvastatin for the 
treatment of dyslipidemia in type 2 diabetics using either metformin or glibenclamide 
as oral hypoglycemic agents. 
Materials and methods: Fourty five type 2 diabetic patients diagnosed with 
dyslipidemia met the study criteria and received 20 mg/day atorvastatin, then 
followed after 2 months. The various biochemical parameters studied included 
glycated hemoglobin (HbA1c), fasting serum glucose levels (FSG), total cholesterol 
(TC), triglycerides (TG), low-density lipoprotein (LDL) cholesterol, high-density 
lipoprotein (HDL) cholesterol, very low-density lipoprotein (VLDL) cholesterol and 
atherogenic index (AI). 
Results showed that atorvastatin in both studied groups caused significant reduction 
in all measured parameters with an elevation in HDL, but this effect was obvious and 
more significant in patients using metformin than those using glibenclamide. 
Conclusion: This study concluded that the combination of atorvastatin and metformin 
was more effective on lipid profile and glucose level than atorvastatin plus 
glibenclamide in type 2 diabetic patients with dyslipidemia. 
Keywords: Dyslipidemia, types diabetes mellitus, atorvnstatin. 

 الخالصة

، ويعتبر عامل خطر 2اعتالل الدهون يعتبر حالة شائعة في المرضى الذين يعانون من داء السكري من النوع  
وآان الهدف من هذه الدراسة لتقييم فعالية وسالمة عقار أتورفاستاتين . مستقل ألمراض القلب واألوعية الدموية

إما ميتفورمين أو غليبينكالميد آعقارات عن المستخدمين  2لعالج اعتالل الدهون في مرضى السكري من النوع 
شخصوا حديثا باالصابة  2تم جمع خمسة وأربعون مريضا بداء السكري نوع . طريق الفم لخفض سكر الدم

مختلف المعايير البيوآيميائية تم . يوم أتورفاستاتين، ثم تلتها معاينة بعد شهرين/ ملغ  20باعتالل الدهون واعطوا 
، الشحوم (TC) ، الكولسترول الكلي(FSG) ب الدم المسكر، ومستويات السكر في الدمدراستها وشملت خضا

، البروتين  (HDL) ، البروتين الدهني عالي الكثافة (LDL) ، البروتين الدهني منخفض الكثافة(TG) الثالثية
وأظهرت النتائج أن . الكوليسترول في الدم ومؤشر تصلب الشرايين (VLDL) الدهني منخفض الكثافة جدا

الفحوصات في جميع  معنوي انخفاضبتسبب المشارآتين في الدراسة أتورفاستاتين في آل من المجموعتين 
، ولكن هذا التأثير آان واضحا وأآثر أهمية في المرضى الذين يستخدمون HDL مع ارتفاع في المقاسة

هذه الدراسة أن الجمع بين أتورفاستاتين وميتفورمين  استنتجت. لك التي تستخدم غليبينكالميدالميتفورمين من ت
 2غليبينكالميد في مرضى السكري من النوع  معآان أآثر فعالية على الدهون ومستوى السكر من أتورفاستاتين 

   .الذين يعانون من اعتالل الدهون
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ype 2 diabetes mellitus is 
associated with high morbidity 

and mortality from macro- and 
microvascular complications, one of 
the most dangerous complication is 
atherosclerosis which causes death in 
75-80% of adults with type 2 diabetes1. 
Several other atherosclerotic risk 
factors are common in type 2 diabetes, 
like dyslipidemia, hypertension and 
obesity2. 

Dyslipidemia, an established 
risk factor for cardivascular disease 
(CVD), is common in patients with 
type 2 diabetes, affecting almost 50% 
of this population3. In addition to 
hyperglycemia and hypertension, 
dyslipidemia is a modifiable CVD risk 
factor that remains largely uncontrolled 
in patients with type 2 diabetes3. 
In type 2 diabetes mellitus, 
dyslipidemia is usually presented in the 
form of increased triglycerides levels, 
decreased high density lipoproteins 
levels, and slightly higher low density 
lipoproteins (LDL) as compared to non 
diabetics4. 

Aggressive lipid lowering 
therapy is essential in type 2 diabetic 
patients to reduce LDL, reduces 
cardiac mortality as well as total 
mortality5. 

Statins are first line agents for 
the treatment of dyslipidemia in 
patients with type 2 diabetes mellitus, 
they effectively lower blood 
cholesterol levels and reduce the risk 
of cardiovascular events in many 
patients; also it has been shown that 
statins can reduce atherosclerosis- 
related morbidity and mortality in 
patients with diabetes6. Statins also can 
improve other aspects of the lipid 
profile, such as increasing high-density 
lipoprotein cholesterol (HDL) and 
lowering LDL and triglyceride levels 
to some extent7, 8.  

Atorvastatin, which belongs to 
statins group, is a powerful HMG-CoA 
reductase inhibitor, proven to be safe9 

and effective in reducing total 
cholesterol and triglycerides in 
dyslipidemic patients with 
hypercholesterolemia and primary 
hypertriglyceridemia10. This study was 
designed to see if treatment of 
dyslipidemia with atorvastatin in 
patients with type 2 diabetes mellitus 
affects glycemic control or serum lipid 
levels, and to show if there is any 
effect from oral hypoglycemic agents 
on the ability of atorvastatin in the 
treatment of dyslipidemia. 

 
Subjects, materials and methods 

Fourty five patients with type 2 diabetes 
mellitus on oral hypoglycemic therapy 
by either metformin or glibenclamide 
and had newly diagnosed dyslipidaemia 
were participated in this follow up study 
which was conducted from period 
between 1 st of December 2011 to the 1 
st of June 2012.These patients underwent 
full history and complete physical 
examination. Exclusion criteria from the 
study included: Patients with Type 1 
diabetes mellitus, Patients with type 2 
diabetes mellitus using drugs other than 
metformin or glibenclamide, Patient with 
hepatic or ranal diseases and those with 
myocardial infarction, angina, and heart 
failure or hypertension because drugs 
that are used for treatment of these 
diorders may affect lipid profile. 

According to the design of the 
study, patients were divided into two 
groups: 
1- Group 1 (metformin group): 
included patients with type 2 diabetes 
mellitus treated by metformin this 
group consisted of 23 partients (11 
male and 12 female), their mean age 
was (55.83±6.71 years). 
2- Group 2 (glibenclamide group): 
included patients with type 2 diabetes 
mellitus treated by glibenclamide this 
group consisted of 22 partients (10 

T



Iraq J Pharm                                                                                                              Vol. 13, No.2, 2013 
 

64 
 

male and 12 female), their mean age 
was (58.09±8.70 years). 

Patient in both groups 
diagnosed as having dyslipidemia and 
they were kept on atorvastatin 20mg/ 
day and followed after 2 months of 
therapy with this drug to assess their 
lipid parameters and glucose level.  

Twenty five apparently healthy 
volunteers, who had no chronic disease 
and didn't receive any chronic 
medications, were also participated in 
this study as control group, they were 
12 males and 13 females and their 
mean age was 56.72±7.03 years. 

Seven milliliters of blood for 
laboratory evaluation of clinical 
chemistry parameters were obtained 
from patients and control after an 
overnight fasting by antecubital vein 
puncture, 2.5 ml of it were transferred 
into an anticoagulant EDTA tube with 
gentle shaking to obtain whole blood 
sample that was used for HbA1c 
measurement. The remaining blood 
was allowed to clot at room 
temperatures and after centrifugation 
the serum was collected in a plane tube 
and analyzed. 

Serum total cholesterol, 
triglyceride, high density lipoprotein 
were measured according to 
procedures supplied by Biolabo 
company using optima UV-visible 
spectrophotometer. Low density 
lipoprotein (LDL) and very low 
density lipoprotein (VLDL) value was 
calculated by Friedewald formula (11). 
For LDL the formula is LDL-c = TC – 
HDL-c – TG/2.2, and for VLDL the 
formula is VLDL-c = TG/2.2 (mmol/l). 
Atherogenic index was calculated 
according to the following equation: 
Athrogenic index= total 

cholesterol/HDL (12). Fasting serum 
glucose (FSG) was estimated by 
glucose – oxidase – peroxidase 
colorimetric method, by using 
commercial kit. HbA1c was measured 
in whole blood sample by ion-
exchange resin quantitative 
colorimetric determination.  
Statistical methods: Data was 
expressed as mean ± SD. Statistical 
analyses were done by using paired t-
test to compare the measured 
parameters between before and after 
atorvastatin therapy, where as 2 
samples t-test was used to compare 
between cases before and after 
telmisartan therapy with control. The 
statistical test results were considered 
significant at p≤0.05. 
 
Results 
Treatment of dyslipidemia with 
atorvastatin in type 2 diabetic patients on 
metformin (group 1) resulted in 
significant reduction in all lipid 
parameters with significant increase in 
serum HDL and the percent was as 
followes: TC↓25%, TG↓27%, 
HDL↑13%, VLDL↓27%, LDL↓34% and 
AI↓35%. Also the results showed that 
therapy with atorvastatin resulted in 
significant reduction in FSG and HbA1c 
at p≤0.05 respectively (table1). 
Treatment with atorvastatin in 
glibenclamide group (group 2) shoewd 
difference in reduction of lipid profile 
parameters which is less than that 
showed in group 1 and as followes: 
TC↓14%, TG↓23%, HDL↑12%, 
VLDL↓23%, LDL↓19% and AI↓24%. 
FSG and HbA1c were also reduced to a 
significant level in this group at 
p<0.05respectively (table1).  
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Table 1. Effect of atorvastatin (20 mg / day) on lipid profile and glucose level after 
2 months of treatment in both studied groups. 

 

Group 1 (metformin group) 
  (n=23) 

Group 2 (glibenclamide group) 
(n=22) 

parameter before after P value before after pvalue 
TC (mmo/l) 6.04±1.17 4.52±1.22 <0.001** 6.05±1.39 5.18±0.81 < 0.05*
TG (mmol/l) 2.25±1.09 1.65±0.66 0.001** 2.68±1.19 2.04±1.18 < 0.05*

HDL (mmol/l) 0.98±0.25 1.13±0.22  <0.05* 0.96±0.19 1.1±0.29         > 
0.05 

VLDL(mmol/l) 1.02±0.49 0.73±0.26  <0.05* 1.21±0.53 0.92±0.53 < 0.05*

LDL (mmol/l) 4.03±1.00 2.65±1.11 <0.001** 3.87±1.5 3.13±0.86 < 0.05*

AI 6.16±1.62 3.96±1.01 <0.001** 6.56±2.55 4.99±1.31 < 0.05*

FSG (mmol/l) 8.94±2.46 7.84±2.03  <0.05* 8.74±2.32 7.35±1.43 < 0.05*

HbA1c % 7.54±1.33 7.38±1.10    0.05* 7.74±0.93 7.53±0.88 < 0.05*

 

Values are expressed as mean±SD, *significant difference at p≤0.05 and *** at p≤0.001 
using paired T test. TC total cholesterol, TG triglyceride, HDL high density lipoprotein, 
VLDL very low density lipoprotein, LDL low density lipoprotein, AI atherogenic index, 
FSG fasting serum glucose, HbA1c glycated hemoglobin. 

 

Table 2. Comparison of lipid parameters and glucose level between control and 
each of patients before and after atorvastatin therapy in metformin group. 

prameter Control 
(n=25) 

Before atorvastatin 
(n=23) 

After atorvastatin 
(n=23) 

Total cholesterol (mmo/l) 4.68±0.39 6.04±1.17*** 4.52±1.22 
Triglyceride (mmol/l) 1.15±0.43 2.25±1.09*** 1.65±0.66* 

HDL (mmol/l) 1.41±0.35 0.98±0.25*** 1.13±0.22* 
VLDL (mmol/l) 0.52±0.19 1.02±0.49*** 0.73±0.26* 
LDL (mmol/l) 2.71±0.52 4.03±1.00*** 2.65±1.11 

Athrogenic index 3.46±0.88 6.16±1.62*** 3.96±1.01 
FSG (mmol/l) 4.85±0.7         8.94±2.46 7.84±2.03 

HbA1c % 5.46±0.26 7.54±1.33*** 7.38±1.10*** 
 

Values are expressed as mean±SD, *significant difference at p≤0.05 and *** at p≤0.001 
using 2 samples T test. TC total cholesterol, TG triglyceride, HDL high density 
lipoprotein, VLDL very low density lipoprotein, LDL low density lipoprotein, AI 
atherogenic index, FSG fasting serum glucose, HbA1c glycated hemoglobin. 
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Table 3. Comparison of lipid parameters and glucose level between control and 
each of patients before and after atorvastatin therapy in glibenclamide group. 

Parameter Control 
(n=25) 

Before atorvastatin 
(n=22) 

After atorvastatin 
(n=22) 

Total cholesterol (mmo/l) 4.68±0.39 6.05±1.39*** 5.18±0.81* 
Triglyceride (mmol/l) 1.15±0.43 2.68±1.19*** 2.04±1.18* 
HDL(mmol/l) 1.41±0.35 0.96±0.19*** 1.1±0.29* 
VLDL(mmol/l) 0.52±0.19 1.21±0.53*** 0.92±0.53* 
LDL (mmol/l) 2.71±0.52 3.87±1.5*** 3.13±0.86* 
Athrogenic index 3.46±0.88 6.56±2.55*** 4.99±1.31*** 
FSG (mmol/l) 4.85±0.7 8.74±2.32*** 7.35±1.43*** 
HbA1c % 5.46±0.26 7.74±0.93*** 7.53±0.88*** 
Values are expressed as mean±SD, *significant difference at p≤0.05 and *** at p≤0.001 
using 2 samples T test. TC total cholesterol, TG triglyceride, HDL high density 
lipoprotein, VLDL very low density lipoprotein, LDL low density lipoprotein, AI 
atherogenic index, FSG fasting serum glucose, HbA1c glycated hemoglobin. 

 

The statistical comparison of lipid 
parameter and glucose level between 
patients in metformin group before 
treatment with atorvastatin and control 
group showed a significant increase in all 
parameters at (P<0.001), but after 
treatment with atorvastatin TC, LDL and 
AI reached normal levels, other 
parameters reduced to lower values 
except for FSG and HbA1c which remain 
highly significat than control group 
(table2). On the other hand, the statistical 
comparison of lipid parameter and 
glucose level between patients in 
glibenclamide group before treatment 
with atorvastatin and control group 
showed a significant increase in all 
parameters at (P<0.001), and after 
treatment with atorvastatin the difference 
remain significant but at lower values 
except for FSG and HbA1c which remain 
highly significat than control group as 
shown in table 3. 

 
Discussion: 
In this study treatment with 
atorvastatin for 2 months in patient 

with type 2 diabetes mellitus was 
resulted in significant reduction in all 
lipid parameters in both studied 
groups, but although studied groups are 
matched for body weight and age, the 
comparison of results between them 
showed that atorvastatin was more 
effective when used in type 2 diabetic 
patients using metformin than those 
using glibenclamide. 
There are no studies devoted 
exclusively to compare between the 
effects of lipid-lowering treatment on 
patients using diffeternt oral 
antidiabetic medications, however 
reports are available showing the 
merits of metformin therapy for a 
better control of lipid profile in type 2 
diabetic patients13,14. 

The mechanism by which 
atorvastatin affect lipid profile may be 
largely attributed to its ability in im-
pairment cholesterol synthesis via 
inhibiting the enzyme HMG-CoA 
reductase which is the rate limiting 
step in cholesterol biosynthesis. This 
both decreases circulating lipoproteins 
and increases their uptake by up 
regulating hepatic LDL-C receptors. 
The overall lipid lowering effect 
include increase uptake and degrada-
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tion of LDL-C, inhibition of LDL-C 
oxidation, reduction in cholesterol 
accumulation and esterification and 
decreases lipoprotein secretion and 
cholesterol synthesis15. 

Current recommendations for 
LDL goal is less than 2.58 mmol/l (an 
option of < 1.81 mmol/l in very high-
risk patients), HDL goal greater than 
1.03 mmol/l for men and greater than 
1.29 mmol/l for women, an triglyceride 
goal is less than 1.69 mmol/l16. And 
also lowering LDL levels is the first 
priority in treating diabetic 
dyslipidemia because it is considered 
as an important cause of myocardial 
infarction or death from coronary heart 
disease is high17. 

In this study, examination of 
the value of lowering LDL cholesterol 
level by atorvastatin in patients who 
have type 2 diabetes mellitus, showed 
that in metformin group 52% of 
patients reached the recommended 
LDL value compred to 31% in 
glibenclamide group, and this 
reduction is important to prevent CVD 
in these patients. Comparable results 
were obtained by Tan et al (18) who 
demonstrated the beneficial effect of 
20 mg of atorvastatin on endothelial 
function in type 2 diabetes with 
hypercholesterolemia, also analysis of 
results of many studies showed a 
significant decrease in the number of 
cardiovascular events in people with 
diabetes who received atorvastatin19-21. 

Parameters characterizing 
carbohydrate metabolism, like FSG 
and HbA1c, in this study were 
increased significantly in both studied 
groups at baseline when compared 
with control, but after therapy with 
atorvastatin, FSG and HbA1c reduced 
significantly when compared with 
patients before atorvastatin 
administration, but these values are 
still higher than recommended because 
these patients have high mean values 
initially. These results are in consistent 
with results obtained from many 

studies that showed benificial effect of 
atorvastatin on glucose level in patients 
with type 2 diabetes mellitus22-24. 
  There is a strong consensus that 
reduction in HbA1c by any therapy 
(insulin or oral agents) diminishes 
microvascular complications. 
Metformin, however, is the only 
therapeutic agent that has been 
demonstrated to reduce macrovascular 
events in type 2 diabetes mellitus25, the 
result of this study may be of 
considerable value and pay attention 
for combination therapy between 
antidiabetic and hypolipidemic 
medications: therefore, the decreased 
effect of atorvastatin plus metformin 
therapy on FBS, HbA1c and lipid 
parameters in the present study may be  
to some degree of insulin resistance in 
patients with type 2 diabetes mellitus 
and this warrants the need for the 
introduction of insulin sensitizers (like 
metformin) in combination therapies 
for their success in future. Metformin 
may act both directly and indirectly to 
inhibit hepatic gluconeogenesis. In 
addition to its effect on the liver, 
metformin also appears to reduce 
glucose concentration by reducing 
peripheral insulin resistance and 
augmenting insulin mediated glucose 
uptake. Further metformin corrects 
dyslipidemia also26, and this may 
explain the results obtained by the 
present study.  
 
Conclusion 
The antidiabetic drug metformin 
enhanced the hypolipidemic activity of 
atorvastatin more than glibenclamide, 
on the other hand atorvastatin 
enhanced the hypoglycemic activity of 
both drugs. These differential effects 
may be important in planning therapy 
when dyslipidemia accompanies type 2 
diabetes because data obtained from 
this study suggested that combination 
of metformin and atorvastatin may be 
more benificial than combination of 
glibenclamide and atorvastatin in the 
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treatment type 2 diabetic patients with 
dyslipidemia because it offers an 
advantage in terms of glycemic control 
and plasma lipid profile. 
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