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Comparative Effects of Atorvastatin and Pitavastatin 

on Glycaemic Parameters in Newly Diagnosed 

Dyslipidaemia: A Randomized Open-Label Controlled 

Trial  
   

Article History: Abstract: Background: Statins are the cornerstone of dyslipidaemia 

management and substantially reduce cardiovascular morbidity and 

mortality. However, growing evidence suggests that certain statins 

adversely influence glucose metabolism and may increase the risk of 

new-onset diabetes mellitus. These effects appear to vary among 

individual statins. Comparative data evaluating glycaemic effects of 

different statins in statin-naïve patients with newly diagnosed 

dyslipidaemia remain limited, particularly in the Indian population. 

Methods: This prospective, randomized, open-label controlled trial 

was conducted in a tertiary-care teaching hospital. Statin-naïve adults 

aged 30–70 years with newly diagnosed primary dyslipidaemia were 

randomized to receive either atorvastatin 20 mg/day or pitavastatin 2 

mg/day for 6 months. Glycaemic parameters including fasting plasma 

glucose (FPG), post-prandial glucose (PPG), glycated hemoglobin 

(HbA1c), fasting insulin, and insulin resistance (HOMA-IR) were 

assessed at baseline and follow-up. Results: Atorvastatin therapy 

resulted in significant increases in FPG, PPG, HbA1c, fasting insulin, 

and HOMA-IR at 6 months compared to baseline (p < 0.01). In 

contrast, pitavastatin demonstrated minimal and statistically 

insignificant changes in glycaemic parameters. The increase in HbA1c 

and HOMA-IR was significantly greater in the atorvastatin group 

compared to the pitavastatin group (p < 0.001). Both statins produced 

comparable and significant improvements in lipid parameters, 

including LDL-cholesterol and total cholesterol. Conclusion: 

Pitavastatin exhibits a superior glycaemic safety profile compared to 

atorvastatin while maintaining equivalent lipid-lowering efficacy. 

Pitavastatin may be preferred in patients with newly diagnosed 

dyslipidaemia who are at risk of developing diabetes mellitus. 

 

Keywords: Atorvastatin; Pitavastatin; Dyslipidaemia; Glycaemic 

control; HbA1c; Insulin resistance 

 

 

Name of Author: 

Kathi Madhu Chandra¹, Dr. Akash 

Vishwe²  

 

Affiliation: 1Department of 
Pharmacology Index Medical College 
Hospit Hospital and Research Center  
Malwanchal University  
Research Supervisor                
2Department of Pharmacology 

Index Medical College Hospital and 

Research Center  

Malwanchal University  

 

 

 

Received: 12-11-2025 

Revised:    10-12-2025 

Accepted:  15-12-2025 

Published: 18-12-2025 

  

This is an open access journal, and articles are 

distributed under the terms of the Creative 
Commons Attribution‑Noncommercial‑Share 

Alike 4.0 License, which allows others to remix, 

tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new 

creations are licensed under the identical terms. 

 

INTRODUCTION 
Dyslipidaemia is a major modifiable risk factor for 

atherosclerotic cardiovascular disease (ASCVD), 

which remains the leading cause of morbidity and 

mortality worldwide. Abnormal lipid profiles, 

characterized by elevated low-density lipoprotein 

cholesterol (LDL-C), total cholesterol, triglycerides, 

and reduced high-density lipoprotein cholesterol 

(HDL-C), play a pivotal role in the initiation and 

progression of atherosclerosis. In parallel, the global 

prevalence of type 2 diabetes mellitus (T2DM) is 

increasing at an alarming rate, particularly in low- and 

middle-income countries such as India. 

Statins, or 3-hydroxy-3-methylglutaryl coenzyme A 

(HMG-CoA) reductase inhibitors, are the first-line 

agents for the management of dyslipidaemia. Robust 

evidence from landmark trials such as 4S, CARE, 

LIPID, and JUPITER has unequivocally 

demonstrated their efficacy in reducing cardiovascular 
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events and mortality. Beyond lipid lowering, statins 

exert pleiotropic effects including improvement of 

endothelial function, plaque stabilization, anti-

inflammatory actions, and reduction of oxidative 

stress. 

 

Atorvastatin is one of the most commonly prescribed 

statins worldwide due to its potent lipid-lowering 

efficacy and favorable cardiovascular outcomes. 

However, several studies have reported worsening 

glycaemic parameters and an increased risk of new-

onset diabetes with atorvastatin, particularly at 

moderate to high doses. In contrast, pitavastatin, a 

relatively newer statin, has been suggested to have a 

neutral or even beneficial effect on glucose 

metabolism. Pitavastatin has minimal cytochrome 

P450 metabolism, higher hepatic selectivity, and has 

been shown to increase adiponectin levels, thereby 

potentially improving insulin sensitivity. 

 

The present study was therefore designed to compare 

the effects of atorvastatin and pitavastatin on 

glycaemic parameters in patients with newly 

diagnosed dyslipidaemia, with the aim of informing 

rational statin selection in populations at high risk of 

diabetes. 

 

MATERIAL AND METHODS 

Study Design and Setting 

This was a prospective, randomized, open-label 

controlled trial conducted in the Department of 

Pharmacology at a tertiary-care teaching hospital in 

India. The study adhered to CONSORT guidelines 

and Good Clinical Practice standards. 

Study Population 

Adults aged 30–70 years with newly diagnosed 

primary dyslipidaemia were screened for eligibility. 

Dyslipidaemia was defined as LDL-C ≥130 mg/dL, 

total cholesterol ≥200 mg/dL, or triglycerides ≥200 

mg/dL. 

 

Inclusion Criteria 

• Statin-naïve patients 

• Newly diagnosed primary dyslipidaemia 

• Willingness to provide written informed 

consent 

Exclusion Criteria 

• Known diabetes mellitus (FPG ≥126 mg/dL 

or HbA1c ≥6.5%) 

• Secondary dyslipidaemia 

• Significant hepatic or renal dysfunction 

• Pregnancy or lactation 

• History of statin intolerance 

Randomization and Intervention 

Eligible participants were randomized in a 1:1 ratio 

using computer-generated block randomization. 

• Group A: Atorvastatin 20 mg once daily 

• Group B: Pitavastatin 2 mg once daily 

Lifestyle modification advice was provided uniformly 

to all participants. 

 

Outcome Measures 

Primary outcome: Change in HbA1c at 6 months. 

Secondary outcomes: Changes in FPG, PPG, fasting 

insulin, HOMA-IR, lipid profile, and incidence of 

adverse events. 

 

Laboratory Assessments 

FPG and PPG were estimated using the glucose 

oxidase–peroxidase method. HbA1c was measured by 

an NGSP-standardized immunoturbidimetric 

method. Fasting insulin was measured using 

chemiluminescent immunoassay, and HOMA-IR was 

calculated using the standard formula. 

 

Statistical Analysis 

Data were analyzed using SPSS software. Continuous 

variables were expressed as mean ± SD. Within-group 

comparisons were performed using paired t-tests, and 

between-group comparisons using independent t-tests. 

A p-value <0.05 was considered statistically 

significant. 

 

 

RESULTS 

Baseline demographic and clinical characteristics were comparable between the two groups. There were no 

statistically significant differences in age, sex distribution, BMI, baseline lipid levels, or baseline glycaemic 

parameters. 

Table 1. Baseline characteristics of study participants 

Parameter Atorvastatin Pitavastatin p-value 

Age (years) 52.4 ± 8.6 51.9 ± 8.2 0.68 

BMI (kg/m²) 24.8 ± 3.1 24.6 ± 3.0 0.61 

Waist–Hip Ratio 0.92 ± 0.05 0.91 ± 0.06 0.54 

Systolic BP (mmHg) 128.6 ± 12.4 127.9 ± 11.8 0.71 

Diastolic BP (mmHg) 82.4 ± 7.6 81.9 ± 7.2 0.69 

FPG (mg/dL) 94.6 ± 8.9 95.1 ± 9.2 0.77 

HbA1c (%) 5.32 ± 0.24 5.30 ± 0.26 0.81 

LDL-C (mg/dL) 242.6 ± 28.4 240.9 ± 26.7 0.74 

Values expressed as mean ± SD. p-value by independent t-test. 
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Table 2. Comparison of glycaemic changes after 6 months of statin therapy 

Parameter Atorvastatin Pitavastatin p-value 

Δ FPG (mg/dL) +4.8 ± 6.2 +1.2 ± 4.9 0.001* 

Δ PPG (mg/dL) +8.6 ± 12.4 +2.9 ± 10.1 0.003* 

Δ HbA1c (%) +0.18 ± 0.15 +0.04 ± 0.12 <0.001* 

Δ = change from baseline to 6 months. 
Statistically significant. 

Table 3. Effect of statins on insulin resistance indices 

Parameter Atorvastatin Pitavastatin p-value 

Δ Fasting insulin (µIU/mL) +2.4 ± 2.1 +0.6 ± 1.8 <0.001* 

Δ HOMA-IR +0.82 ± 0.61 +0.18 ± 0.47 <0.001* 

Table 4. Lipid-lowering efficacy of atorvastatin and pitavastatin 

Parameter Atorvastatin Pitavastatin p-value 

Δ Total cholesterol (mg/dL) −52.8 ± 24.6 −50.9 ± 23.1 0.64 

Δ LDL-C (mg/dL) −46.2 ± 21.8 −44.7 ± 20.9 0.69 

Δ Triglycerides (mg/dL) −38.6 ± 27.4 −36.8 ± 26.9 0.72 

Δ HDL-C (mg/dL) +4.2 ± 2.1 +4.5 ± 2.3 0.58 

Glycaemic Parameters 

At 6 months, patients receiving atorvastatin demonstrated significant increases in FPG, PPG, and HbA1c compared 

to baseline (p < 0.01). Mean HbA1c increased by 0.18 ± 0.15% in the atorvastatin group. Fasting insulin and HOMA-

IR also increased significantly, indicating worsening insulin resistance. 

In contrast, the pitavastatin group showed minimal changes in FPG and PPG, with a mean HbA1c increase of only 

0.04 ± 0.12%. Changes in fasting insulin and HOMA-IR were significantly lower compared to the atorvastatin group 

(p < 0.001). 

Lipid Profile 

Both atorvastatin and pitavastatin produced significant and comparable reductions in LDL-C, total cholesterol, and 

triglycerides (p < 0.001). There was no statistically significant difference in lipid-lowering efficacy between the two 

groups. 

 

DISCUSSION 
The present randomized controlled trial demonstrates 

that atorvastatin and pitavastatin differ significantly in 

their effects on glucose metabolism despite 

comparable lipid-lowering efficacy. Atorvastatin 

therapy was associated with significant worsening of 

glycaemic parameters and insulin resistance, whereas 

pitavastatin exhibited a largely neutral glycaemic 

profile. 

 

These findings are consistent with previous studies 

reporting an increased diabetogenic potential of 

atorvastatin. The lipophilic nature of atorvastatin 

allows greater penetration into extrahepatic tissues, 

potentially impairing insulin signaling pathways. 

Inhibition of isoprenoid synthesis may disrupt GLUT-

4 translocation and insulin receptor signaling, leading 

to reduced peripheral glucose uptake. 

 

In contrast, pitavastatin’s favorable metabolic profile 

may be attributed to its higher hepatic selectivity, 

minimal cytochrome P450 metabolism, and its ability 

to increase adiponectin levels. Adiponectin enhances 

insulin sensitivity and exerts anti-inflammatory 

effects, which may counteract statin-induced insulin 

resistance. 

 

The clinical relevance of these findings is substantial, 

particularly in the Indian population, which is 

predisposed to insulin resistance and diabetes at lower 

BMI thresholds. Even modest increases in HbA1c 

may translate into a higher long-term risk of diabetes 

when statins are used chronically. 

 

Importantly, both statins achieved similar lipid-

lowering outcomes, reinforcing that metabolic safety 

does not necessarily compromise cardiovascular 

benefit. Therefore, statin selection should consider 

individual metabolic risk profiles. 

 

Strengths and Limitations 

Strengths of this study include its randomized design, 

focus on statin-naïve patients, and comprehensive 

assessment of glycaemic parameters. Limitations 

include the open-label design and relatively short 

follow-up duration. 

 

CONCLUSION 
This randomized controlled trial demonstrates that 

pitavastatin has a significantly more favorable 

glycaemic safety profile than atorvastatin in patients 

with newly diagnosed dyslipidaemia, while providing 

equivalent lipid-lowering efficacy. Atorvastatin was 

associated with worsening glycaemic parameters and 

insulin resistance, whereas pitavastatin maintained 

near-neutral effects on glucose metabolism. 
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Given the high prevalence of diabetes and insulin 

resistance in the Indian population, pitavastatin may 

be a preferable statin choice in patients at risk of 

dysglycaemia. Individualized statin therapy 

considering both cardiovascular and metabolic 

outcomes may optimize long-term patient care. 
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