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Abstract: 

Objective: To investigate the simvastatin treatment effects on sensitivity of insulin in type II diabetic patients. 

Study Design: A randomized case control study. 

Place and Duration: In the Medicine Unit II of Jinnah Hospital, Lahore for Six months duration from January 2019 
to June 2019. 

Methodology: In total 100 cases of type 2 diabetes in both sexes were selected for study. Into 2 groups; Patients were 

divided randomly. 50 subjects were treated with simvastatin 40 mg / day for 3-months and 50 subjects as control. The 

anthropometric characteristics were same in both groups like (diabetes duration, age, blood pressure and BMI) and 

biochemical (fasting plasma glucose, serum creatinine, lipid profile and fasting insulin level). By homeostasis model 

for insulin resistance (HOMA-IR); Insulin resistance was determined earlier and later three months of management 

with simvastatin (40 mg / day). 

Results: Simvastatin (40 mg / day) significantly reduced cholesterol, LDL and triglyceride levels, but have no affect 

significantly on sensitivity of insulin as determined by HOMA-IR. Though, sensitivity of insulin was increased in 

people with insulin resistance (decreased HOMA IR 1.92; p = 0.001). 

Conclusion: Although treatment with simvastatin did not affect insulin sensitivity in the short term (3 months), all 

patients had a significant lipid lowering effect. 
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INTRODUCTION: 

According to the (IDF) International Diabetes 

Federation, diabetes is estimated to affect 194 million 

people worldwide in 2003 and 299-333 million people 

in 20251-3. Globally Pakistan is on 6th rank. There were 
6.2 million DM cases in 2003, and will rise to 11.6 

million people with diabetes. The resistance of Insulin 

is believed to play an important part in the 

advancement of diabetes4. Although the level of diet, 

physical activity and genetics also supposed to play 

role, the precise cause of type 2 diabetes resistance to 

insulin is not clear5-6. Use of statins in sensitivity of 

insulin in patients with type II diabetes has a role. On 

atorvastatin and simvastatin, 2 various analysis 

conducted which stated that statins increased the effect 

of insulin in type II diabetic patients. The positive 

effects of statins on the insulin sensitivity on type II 
diabetes were not observed. For hypercholesterolemia 

treatment, statins are widely used in clinical practice. 

It is significant to distinguish the insulin effects on 

sensitivity in practice7. If other analysis authorises the 

opinion that statins increase sensitivity of insulin and 

decrease the type 2 diabetes onset, the apparent 

advantage of cardiovascular interferences in clinical 

judgements may be increased significantly and 

longstanding cost-benefit scrutiny. These 

interferences may be larger, it was more favourable 

than earlier analysis8-9. Therefore, our objective was to 
explore whether treatment with simvastatin (40 mg / 

day) for 3-months affected insulin sensitivity in Type 

II diabetic patients identified by Homeostasis Model 

Assessment (HOMA-IR). 

 

MATERIALS AND METHODS: 

This randomized case control study was held in the 

Medicine Unit II of Jinnah Hospital, Lahore for Six 

months duration from January 2019 to June 2019. 100 

total people with type II diabetes were selected from 

OPD. The procedures and purpose of the analysis were 

clarified to all patients. Into 2 groups; Patients were 
divided randomly. 50 subjects were treated with 

simvastatin 40 mg / day for 3-months and 50 subjects 

as control. The subjects who were using 

antihypertensive drugs or metformin advised to 

continue their treatment, but the quantity was adjusted 

throughout the study period. 

 

Inclusion criteria: Above age of 30 years, type II 

diabetes and blood pressure below 140/90 mmHg. 
 

Exclusion criteria: severe heart, kidney or liver 

problems, a history of kidney transplantation, a current 

history of alcohol or drug dependence, planning to 

conceive during pregnancy or work, use of insulin, 

steroids or statins, higher LDL levels at 130 mg / dl 

and above 1.5 mg / dl serum creatinine. 

 

Data collection: Weight, height, blood pressure and 

BMI were measured and on pre-designed 

questionnaire, other information was recorded. 

Biochemical parameters: BSF, BSR, fasting lipid 
profile (triglycerides, cholesterol, LDL, HDL) were 

measured using sandwich technique and ELISA 303 

standard methods. ALT and Serum creatine kinase 

levels were also calculated before and after the 

analysis.  

 

Insulin sensitivity assessment: By homeostasis model 

(HOMA-IR) evaluation Insulin sensitivity was 

determined as follows: glucose (mmol / l) Insulin (mu 

/ ml) /22.6. On sensitivity of insulin; the simvastatin 

effect was classified as ineffective, increased and 
decreased in HOMA-IR values after treatment for 3-

months.  

 

Statistical analysis: For data analysis, SPSS version 

19.0 was used and to compare the main characteristics 

between the control group and drug group; Chi square 

test (for categorical variables) were used. To 

determine statistical importance of variations before 

and after treatment of incessant variables; Paired 

sample T test was used. 

 

RESULTS: 
The biochemical and anthropometric properties of the 

patients in the control group and was managed with 

simvastatin at the beginning of the study given in 

Table I.  
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The ratio of men and women in both groups was same. 
The proportion of patients with a positive blood 

pressure and diabetes family history was same equally 

in groups. Both groups diabetes duration, age, serum 

creatinine levels and BMI were assessed. The 
biochemical parameters mean values were given in 

Table II done at the start and end of the analysis (after 

3-months) in the control group.  

 

 
Table III shows the biochemical parameters values performed at the beginning and finish of the study (after treatment 

for 3-months with simvastatin). 
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Simvastatin [40 mg / day] (p value <0.001, p value = 

0.003, p value = 0.003 and p value = 0.013) showed a 

significant reduction in total lipid, triglyceride, 

cholesterol and LDL levels earlier and later to 
management. As any change in CPK, it has no 

negative effect on muscle or liver. Simvastatin effects 

on sensitivity of insulin: There was no statistically 

important variation between the HOMA-IR values in 

the simvastatin-managed group. We also evaluated the 

simvastatin effects on sensitivity of insulin in subjects 

with type II diabetes by choosing the patients only 

having type 2 diabetes resistant to insulin. Therefore, 

all patients with higher HOMA-IR values were 

selected from 2.9 subjects at the beginning of the 

analysis. In this group; 20 total patients’ subjects were 

recognised. At the beginning of the analysis, the 
HOMA - IR mean was 5.74 and after 3 months 

treatment with simvastatin, the mean HOMA - IR was 

3.82. A statistically significant decrease in HOMA-IR 

value of 1.92 [p value = 0.001] was observed. 

 

DISCUSSION:  

Clinical analysis has reported optimistic statins effect 

on sensitivity of insulin in individuals with type 2 

diabetes. Stewart et al. The euglycemic 

hyperinsulinemic shock method is a "gold standard" 

procedure for determining peripheral sensitivity of 
insulin and has been used in several studies. Current 

analysis has used HOMA-IR, a better technique of 

measuring sensitivity of insulin and equivalent to the 

euglycemic glucose fixation method10-11. Some studies 

on epidemiology have shown association between 

dyslipidemia and insulin resistance. The CARDIA 

study analyzed lipid levels and insulin in young white 

and black adults; He stated optimistic association 

between triglyceride concentration and plasma insulin 
between both racial groups12. Similarly, the French 

Telecom Study in 1992 compared the insulin 

resistance syndrome characteristics in the Caucasus 

and Caribbean and later establish that greater 

concentrations of insulin in the Caribbean group were 

then linked with increased triglyceride levels. Paolisso 

G et al indicated that statin management was related 

with advancement in decrease of insulin resistance and 

a decreased concentration of plasma triglyceride13-14. 

Therefore, the hypolipidemic statins effect on plasma 

triglycerides in our analysis may increase sensitivity of 

insulin as indicated by a decrease in fasting insulin 
levels, but this was not significant statistically15. This 

can be made more pronounced if the effect is observed 

after a long time. 

 

CONCLUSION: 

This study concluded that treatment with simvastatin 

in a short period of time (3 months) did not affect 

sensitivity of insulin, but in all subjects, it had 

significant lipid-lowering effect. Long-term analysis 

in large populations are needed to evaluate the statins 

effects on insulin sensitivity. 
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