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EFFECT OF SIMVASTATIN ON INSULIN
SENSITIVITY IN TYPE 2 DIABETIC SUBJECTS
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ABSTRACT
Objective: To study the effect of Simvastatin therapy on insulin sensitivity in type 2 Diabetes
mellitus subjects.
Methodology: This is a randomized case control study, conducted at Baqai Institute of Diabetology
and Endocrinology, Karachi, Pakistan. The study was conducted in 100 type 2 diabetes subjects of
both sexes. Patients were randomized into two groups. Fifty patients were given Simvastatin
40mg/day for three months while 50 patients were used as controls. Both groups had similar
anthropometric (age, duration of diabetes, BMI and Blood pressure) and biochemical (serum
creatinine, fasting plasma glucose, fasting insulin level and lipid profile) characteristics. Insulin
resistance was assessed by calculating homeostasis model assessment for insulin resistance
(HOMA-IR) before and after 3 months of simvastatin treatment (40mg/day).
Results: Simvastatin (40mg/day) markedly decreased cholesterol, triglycerides and LDL levels
but did not significantly affect insulin sensitivity as determined by HOMA-IR. However it
improved insulin sensitivity in subjects having insulin resistance.(HOMA IR reduction 1.92; p=0.001)
Conclusion: Short term simvastatin therapy (3 months) had no effect on insulin sensitivity, but
had a significant lipid lowering effect in all the subjects.
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INTRODUCTION

Diabetes affected 194 million people world-
wide in 2003 and is estimated to affect 299 to
333 million people by 2025, according to the
International Diabetes Federation (IDF) Dia-
betes Atlas.1 Pakistan is sixth in the world with
6.2 million diabetes subjects in 2003 and will
be fourth in 2025 with 11.6 million diabetic
subjects.1 Insulin resistance is supposed to play
a major role in the development of Diabetes.
The precise way in which insulin resistance
develops in type 2 diabetes is unclear, although
genetics, diet and level of physical activity are
believed to play a role.2

Various studies have observed the effect of
HMG-Co-A reductase inhibitors (Statins) on
insulin sensitivity in type 2 diabetic subjects.3-7

Two separate studies using simvastatin and
atorvastatin reported that statins improved
insulin action in type 2 diabetic subjects.3,4
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While other studies did not observe any
favourable effects of statins on insulin action
in type 2 diabetes.5-7

Since Statins are commonly used for the treat-
ment of hypercholesterolemia in clinical prac-
tice, it is important to know their effect on in-
sulin sensitivity.8 If further studies confirm the
observation that statins improve insulin sensi-
tivity and reduce the onset of type 2 diabetes,
the perceived benefit of cardiovascular inter-
ventions in clinical trials could be greatly in-
creased and the long term cost – benefit analy-
sis of these interventions may be more positive
than previous studies have estimated.9-11

Thus our aim was to investigate whether
Simvastatin (40mg/day) therapy for three
months could have an effect on insulin sensi-
tivity as determined by Homeostasis Model
Assessment (HOMA-IR) in type 2 diabetes
subjects.

SUBJECTS AND METHODS

This was a randomized, case control study
of type 2 diabetes subjects at Baqai Institute of
Diabetology and Endocrinology (BIDE), a ter-
tiary care centre. Ethical approval for the study
was obtained from the institutional ethical
review board. A total of 100 type 2 diabetic
subjects were selected from the OPD of BIDE.
The purpose and procedures of the study were
explained to all the subjects. The patients were
randomized into one of the two groups; 50
subjects were given simvastatin 40mg per day
for three months while 50 subjects were used
as controls. Patients already using metformin
or antihypertensive drugs continued their
medication but the dose was fixed for the du-
ration of the study.
Inclusion criteria: Type 2 diabetes, more than
30 years of age and having Blood pressure less
than 140/90mmHg.
Exclusion criteria: Serious heart, liver or kidney
problems, history of renal transplant, recent
history of drug or alcohol abuse, pregnant or
plan to become pregnant during the study pe-
riod, using insulin, using steroids or statins,
LDL  levels greater than 130mg/dl and serum
creatinine greater than 1.5mg/dl .

Data collection: Height, weight, BMI and blood
pressure measurements were done and other
information collected with the help of a pre
designed questionnaire.
Biochemical parameters: Fasting blood glucose,
fasting insulin, fasting lipid profile (cholesterol,
triglyceride, HDL, LDL), were done by the stan-
dard methods using stat fax 1904 by mosquito
and ELISA 303 by sandwich technique. Serum
creatine kinase and Alanine-amino transeferase
(ALT) levels were also measured before and
after the study.
Assessment of insulin sensitivity: Insulin sensi-
tivity was assessed by calculating Homeosta-
sis model assessment (HOMA-IR) as follows:
Insulin (mu/ml) glucose (mmol/l)/22.5. Effect
of simvastatin on insulin sensitivity was classi-
fied as no effect, increase and decrease of
HOMA-IR values after three months treatment.
Statistical Analysis: Statistical analysis was per-
formed using SPSS 10 version for windows.
Independent samples T test (for continuous
variables) and Chi square test (for categorical
variables) were used to compare the baseline
characteristics between drug and control
groups. Paired Sample T test was used for
estimating statistical significance of differences
in means before and after the treatment of
continuous variables.

RESULTS

Table-I shows the anthropometric and bio-
chemical characteristics of the subjects in the
control and simvastatin treated groups at the
start of the study. The proportion of male and
female in both the groups was similar. Propor-
tions of subjects having positive family history
of diabetes and blood pressure in both the
groups were also similar. Both groups had
similar ages, duration of diabetes, body mass
index and serum creatinine levels.

Table-II shows the mean values of the bio-
chemical parameters done at start and end of
study (after three months) in the control group.
Table-III shows the value of the biochemical
parameters done at start and end of study
(after three months of simvastatin treatment).
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Significant reduction was found in total lip-
ids, cholesterol, triglycerides and LDL levels
before and after treatment with Simvastatin
[40mg/day] (p value =0.003, p value <0.001,
p value =0.013 and p value = 0.003 respec-
tively). There was no adverse effect on muscle
or liver as was evident by no change in CPK

and ALT values before and after treatment
(p value = 0.351 and p value = 0.146).
Effect of Simvastatin on Insulin sensitivity: No
statistically significant difference on HOMA-
IR value was observed in the group treated
with simvastatin. We further assessed the ef-
fect of simvastatin on insulin sensitivity in type
2 diabetes subjects by selecting only the insu-
lin resistant type 2 diabetes subjects. The refer-
ence cut-off value for diagnosis of insulin re-
sistance in type 2 diabetes mellitus was taken
as 2.8 as suggested by Matthews, et al.12 Thus
all those subjects who had a HOMA – IR value
of more than 2.8 at the start of the study were
selected. A total of 20 subjects were identified
in this group. They had a mean HOMA – IR of
5.74 at the start of the study and a mean
HOMA – IR of 3.82 after 3 months of
simvastatin therapy. A HOMA-IR reduction of
1.92 was noted which was statistically signifi-
cant [p value = 0.001].

DISCUSSION

Clinical studies have reported the positive
effect of statins on insulin sensitivity in type 2
diabetic subjects.3,4 Stewart et al and Farrer M,
et al found no effect of statins on insulin sensi-
tivity.5,7 The euglycemic hyperinsulinemic

Simvastatin, insulin sensetivity in type-2 diabetics

Table-I: Anthropometric characteristics of Type 2
Diabetes Subjects in Control and Simvastatin group
Variable    Control Simvastatin

group (n=39) group (n=42)

†Gender
Male 26(66.7%) 23(54.8%)
Female 13(33.3%) 19(45.2%)

†Family History
No 14(35.9%) 17(40.5%)
Yes 25(64.1%) 25(59.5%)

†Systolic Blood
    Pressure

<130 mmHge 15(42.9%) 16(40.0%)
>130 mmHg 20(57.1%) 24(60.0%)

†Diastolic Blood
   Pressure

<85 mmHge 26(74.3%) 24(60.0%)
>85 mmHg  9(25.7%) 16(40.0%)

*Age (in years) 49.72 ± 8.51 49.93 ± 10.69
*Duration of 7.66 ± 4.91 6.13 ± 5.29
  diabetes (in years)
*BMI (Kg/m2) 27.97 ± 4.76 27.59 ± 4.33

† Numbers (percentages) reported for categorical
   variables.
* Mean ± SD is reported for continuous variables.

Table-II: FPG, Insulin and Lipid Profile
of Control group

Variable              Control group

     Baseline After 3 months

Fasting Plasma 156.32 ± 46.64 162.82 ± 70.39
  Glucose (mg/dl)
Insulin (µU/mL) 10.03 ± 5.68 8.23 ± 3.97
Total Lipids 716.43 ± 76.59 711.83 ± 123.04
  (mg/dl)
Cholesterol 167.85 ± 17.58 166.52 ± 18.97
  (mg/dl)
Triglycerides 135.13 ± 33.26 148.85 ± 80.75
  (mg/dl)
HDL (mg/dl) 41.37 ± 2.06 40.52 ± 2.48
LDL (mg/dl) 100.23 ± 15.99 95.6 ± 19.47

Table-III: Changes in Biochemical
parameters in Drug Group

Variable                  Drug Group

     Baseline After treatment

Fasting Plasma 153.55 ± 56.70 147.95 ± 34.49
   Glucose (mg/dl)
Insulin (µU/mL) 9.59 ± 6.12 8.87 ± 4.64
Total Lipids 750.13 ± 148.54 682.42 ± 106.50
   (mg/dl)*
Cholesterol 171.9 ± 22.49 156.93 ± 14.03
   (mg/dl)*
Triglycerides 169.85 ± 103.21 134.59 ± 44.10
   (mg/dl)*
HDL (mg/dl) 40.39 ± 3.45 41.18 ± 2.47
LDL (mg/dl)* 100.55 ± 18.79 89.20 ±13.33
CPK (mg/dl) 113.53 ± 34.53 118.92 ± 17.89
ALT (mg/dl) 29.65 ± 31.19 22.0 ± 4.47

* p value < 0.05
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clamp technique is the ‘‘gold standard’’ method
in determination of peripheral insulin sensitiv-
ity and was used in various studies.5,6 Recent
studies have used the HOMA–IR which is a
good method for measurement of insulin sen-
sitivity and is comparable to the euglycaemic
glucose clamp technique.13,14

Farrer M, et al. found that simvastatin
decreases plasma triglyceride concentration but
they did not find any significant change in fast-
ing plasma glucose, insulin levels and HbA1c
in type 2 diabetic subjects.7 These findings are
very much similar to our results; we also found
no significant change in insulin sensitivity
while significant change in lipid profile was
seen by giving 40mg/day of simvastatin for
three months.

Several epidemiological studies have demon-
strated the relationship between insulin resis-
tance and dyslipidemia.16 The CARDIA Study
looked at insulin and lipid levels in black and
white young adults; they reported a positive
relationship between plasma insulin and trig-
lyceride concentration among both racial
groups.16 Similarly in 1992, the French Telecom
Study compared characteristics of the insulin
resistance syndrome in Caribbeans and Cau-
casians and they found that higher insulin con-
centrations in the Caribbean group were asso-
ciated with higher levels of triglyceride after
adjustment for age and BMI.17 Paolisso G, et al
observed that statins administration was asso-
ciated with an improvement of insulin resis-
tance and decline in plasma triglyceride con-
centrations.3 Thus the lipid lowering effect of
statins on plasma triglyceride in our study may
improve insulin sensitivity as was noted by the
reduction in fasting insulin levels but this was
not statistically significant. This may become
more evident if the effect is observed after a
long duration of time.

In our study, simvastatin therapy (40mg/
day) for three months effectively decreased cho-
lesterol, triglycerides & LDL levels but did not
cause any statistically significant change in
insulin sensitivity. If those type 2 diabetes sub-
jects who had a HOMA-IR value of more than
2.8 and having insulin resistance as described

by Matthews DR, et al.12 were selected; they
had a statistically significant reduction in in-
sulin resistance of 1.92 HOMA-IR (p value =
0.001). This indicates that although
simvastatin did not affect all type 2 diabetes
subjects but it improved insulin sensitivity in a
selected group of type 2 diabetes subjects who
were insulin resistant at the start of the study.

CONCLUSION

It is concluded from the present study that
short-term (3 months) simvastatin therapy had
no effect on insulin sensitivity, but had a
significant lipid lowering effect in all the sub-
jects. Further long term studies in large popu-
lations are needed to assess the effect of statins
on insulin sensitivity.
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