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1. Introduction

2.Materials and Methods

Pioglitazone, a thiazolidinedione (TZD) has an insulin sensitizing action, is being used for long 

term glycemic control. In addition it has been shown to be having favorable effect on 

cardiovascular risk factors. To study these effect of TZD, 50 patients of Type 2 Diabetes visiting 

OPD/IPD of DMC&H, Ludhiana were treated with pioglitazone (15-45 mg/d ) for 16 weeks. 

Biochemical markers of glycemic control ( FBS, insulin levels, HbA1c ) and cardiovascular risk 

factors ( lipid profile, CRP, fibrinogen ) were analyzed at 0 and 16 weeks of treatment. There 

was significant decrease  in FBS, HbA1c and  insulin levels after the treatment showing good 

glycemic control. There was  significant decrease  in triglyceride levels,10% increase in HDL 

levels and 55% decrease in CRP levels showing anti-inflammatory and antiatherogenic effect 

of pioglitazone. But no significant change could be observed in total cholestrol, LDL and 

fibrinogen levels. These properties seem to make the drug particularly useful in patients with 

insulin resistant type 2 diabetes.

Type 2 diabetes is becoming a major health care problem since 

it is associated with serious progressive micro and macro vascular 

complications. Therefore, it is of clinical importance to evaluate and 

treat these complications especially cardiovascular disease (CVD) 

in these patients beyond glycemic control [1].

  Insulin resistance in diabetics stimulate SMC proliferation in 

arterial wall and put them at high risk of CHD. The insulin 

sensitizing TZDs, which are selective ligands of nuclear 

transcription factor peroxisome proliferator activated receptor ( 

PPAR-γ ) are the first drugs to address basic problem of insulin 

resistance [2]. PPAR-γ are expressed in adipose tissue where it 

promote adipogenesis, lipogenesis and glucose uptake. Activation 

of these receptors by the drug makes it hypolipidemic and 

hypoglycemic both [3]. Receptors are also expressed in endothelial 

cells, vascular smooth muscle cells (VSMC) and macrophages. 

They regulate recruitment of monocytes to endothelial cells, 

modulate inflammatory response in these cells and inhibit 

macrophage foam cell formation, VSMC proliferation and 

migration. All this  may be responsible for antiatherogenic effect of 

TZD [4-6].

50 patients of Type 2 Diabetes (age 45-65 years, 33 male and 

17 female) visiting Endocrinology OPD of DMC&H were included 

in the study. Patients with previous history of CVD, hypertension, 

smoking and those taking insulin, metformin or another TZD were 

excluded from the study. Only those taking sulfonylurea or diet 

control for diabetes were included. Patients were put on 

pioglitazone (15-45 mg/day, depending upon intial FBS levels). 

During follow up visits dose of pioglitazone was adjusted to 

achieve desired glycemic control (FBS <110 mg/day) Overnight 

fasting blood sample was collected for biochemical investigations 

at 0 and 16 weeks of treatment. FBS, HbA1c,  CRP, cholesterol, HDL, 

LDL and triglyceride were analyzed on autoanalyzer Hitachi 911 

( R o c h e ) .  P l a s m a  i n s u l i n  w a s  e s t i m a t e d  b y  

electrochemiluminiscence on ELECSYS-2010 (Roche) . Fibrinogen 

was estimated by Clauss method using Sigma diagnostic kits.
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Table I    Effect of Pioglitazone on glycemic control and CVD 

risk  markers

5.Conclusion

6. References

4. Discussion

Markers

* P<0.05

0 weeks 16 weeks

Fasting glucose(mg/dl)

HbA1c (%)

Insulin(U/ml)

Body weight (Kg)

Cholesterol(mg/dl)

HDL-chol(mg/dl)

LDL-chol (mg/dl)

Triglyceride(mg/dl)

CRP (mg/l) 

Fibrinogen (mg/dl)

189.2±25.2

8.2±2.4

23.5±12.6

75.12±8.14

144.4±44.7

33.9±8.1

76.3±9.5

208.4±136.4

17.2±8.6

397.5±109.7

108±18.1*

6.9±2.1

17.1±11.9

77.7±7.94

154.1±48.2

36.7±10.2

86±8.5

158.2±153.1*

7±8.4

390.9±114.4
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of arterial wall contributing to narrowing of coronary blood 

vessels. Insulin levels also decreased in our study, indicating TZDs 

act as an insulin sensitizer, increases sensitivity in liver, adipose 

tissue and peripheral tissues [9,12].

HDL cholesterol has antiatherogenic effect such as removal of 

cholesterol from atherosclerotic plaque and body cells. It works as 

scavenger clearing cholesterol that build up in blood vessels.It also 

has antioxidant effect. Pioglitazone treatment resulted in  10% 

increase in HDL levels. Triglyceride levels decreased significantly 

because of increased fatty acid metabolism. Similar beneficial 

effect of pioglitazone on lipid profile have been reported by other 

workers as well [3,13].

Raised fibrinogen levels in diabetes contribute significantly to 

thrombus formation due to increased blood viscosity and sluggish 

blood flow. High fibrinogen  results from increased synthesis not 

compensated by proportional increase in its clearance [14]. No 

influence of pioglitazone could be observed on fibrinogen levels. 

Earlier studies on PAI-1 and pioglitazone were also negative 

showing that it is not having any beneficial role in coaggulation 

parameters [15-16].

CRP is not only a cardiovascular risk factor but does contribute 

in its pathogenesis. Native CRP can bind oxidised LDL, partly 

degraded LDL, as found in atheromatous plaque and then activate 

complement system causing inflammation in the plaque. By 

triggering complement activation it may exacerbate tissue damage 

leading to more severe disease [7]. CRP levels were decreased by 

55% after the treatment showing anti-inflammatory effect of 

pioglitazone. Other studies have also reported similar effect [15].

Present study gives evidence of anti-inflammatory and anti-

atherogenic effect of pioglitazone as indicated by improvement in 

CVD risk markers along with long term glycemic control.

Effect of glycemic control by pioglitazone on CVD risk factors 

was studied in Type 2 Diabetes. TZDs are known to increase body 

weight, as obseved in our study as well, due to expansion of 

subcutaneous fat, whereas visceral mass remains unchanged or 

decreases [9].

Very effective glycemic control could be achieved within 16 

weeks of treatment as shown by decreased HbA1c levels (<7.0%) 

in all the patients. Stimulation of PPAR-γ receptors present in liver 

and muscles also contributes to antihyperglycemic effects of the 

drug. Similar control has been reported by other workers as well 

[10-11]. High insulin levels as seen in diabetics can itself  be 

atherogenic. High insulin levels can cause thickening and stiffness 

 Diabetes is associated with chronic low grade inflammation. 

Inflammatory biomarker of  arteriosclerosis, CRP have been 

shown to predict cardiovascular risk and reflect overall burden of 

vascular disease in patients [7]. Therapeutic strategies that limit 

inflammation in vessel wall can be promising tool in diabetics. 

Fibrinogen, hemorheologically active plasma protein, plays an 

important role in arterial pathogenesis. It is clinically important as 

it influence RBC aggregation and blood viscosity after vascular 

injury. High levels have been associated with diabetes, 

hypertension, stroke, smoking and CVD [8]. Aim of the present 

work was to study effect of pioglitazone on glycemic control and 

CVD risk factors.

There was significant decrease in FBS (p<0.001), HbA1c was 

within normal limits (<7.0 %) and insulin levels were also 

decreased (< 17 U/ml ) in all the patients after 16 weeks of 

treatment with pioglitazone. Some increase in mean body weight 

(77 kg vs 75 kg) was observed which was not significant. There was 

significant reduction in TG ( p<0.05), 10% increase in HDL levels 

and 55% decrease in CRP levels. No significant change in 

cholesterol and LDL levels could be observed. Table I

3.Results
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