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ABSTRACT

Dyslipidemia is the leading cause of cardiovascular mortality and morbidity. Re-
duction of lipids, particularly low- density lipoprotein cholesterol (LDL-C), with 
statins, significantly decreases the risk of cardiovascular events. Among different 
statins, pitavastatin, exhibits a peculiar pharmacokinetic and pharmacological pro-
file. Indeed, differently from other statins, pitavastatin: a) is not metabolized by 
hepatic cytochrome CYP3A4 isoenzyme, therefore has a very low drug-drug inter-
action; b) has a similar or greater effect on LDL-C, c) is not associated with glucose 
metabolism impairment, and the risk of new onset diabetes is very low, d) increases 
high density lipoproteins (HDL) levels and, particularly, improves cholesterol efflux 
capacity of HDL, d) decreases cardiovascular outcome in primary and secondary 
prevention. 
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INTRODUCTION 

Dyslipidemia remains the leading cause of cardiovascular (CV) morbidity and 
mortality and aggressive reduction of lipids significantly improve cardiovas-
cular outcome. Reduction of low density lipoproteins cholesterol (LDL-C) re-
mains the cornerstone for a significant prevention of cardiovascular events1,2. 
Lowering LDL-C by 2–3 mmol/L is associated with a significant 40%-50% risk 
reduction, also in patients with diabetes or at low (<10%) CV risk1. Given the 
relationship between lipids lowering and CV protection, current guidelines rec-
ommend a LDL-C cut-off < 55 mg/dl, (or at least 50% reduction, from baseline) 
and < 70 mg/dL (or at least 50% reduction from baseline), in patients at very 
high or high CV risk respectively; while, in subjects at low-moderate risk, LDL-
C must be decreased to < 116 and 100 mg/dL respectively3. Within the dyslipi-
demia treatment, statins are the most preferred medications. Therefore, this 
review mainly highlights the pharmacological, pharmacokinetic and therapeu-
tic similarities and differences between the most prescribed pitavastatin and 
other available statins. 

For this purpose, a literature search was conducted in PubMed, using the terms 
“pitavastatin”, “dyslipidemia”, “new onset diabetes”, “adiponectin”, “ApoI” and 
“cardiovascular prevention”, to identify eligible articles and review in English 
language, published in peer reviewed journal. We did not considered short 
communications, editorials and posters. The resulting articles were evaluated 
by the authors for suitability for this review. 

Pitavastatin and mechanism of action 

Pitavastatin, a new-generation lipophilic statin, is indicated for the treatment 
of primary and mixed dyslipidemia and also prevention of cardiovascular dis-
ease. The pharmacological mechanism is similar to that of other statins that is 
inhibition of the 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reduc-
tase, with subsequent reduction of cholesterol synthesis.   
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Pitavastatin mainly inserted as calcium salt forms in pharmaceutical formulations. The quinoline ring 

and side chains that include fluorophenyl and cyclopropyl moieties provide improved  

pharmacokinetics, in the chemical structure of pitavastatin, in terms of lipid-water solubility balance. 

After oral administration, pitavastatin, is largely absorbed (80%), with an absolute bioavailability >60%, 

higher than that of other lipophilic statins4. The peak plasma level is achieved after 0.5-1.2 h, without 

difference between single and multiple doses4–6. Plasma concentrations and area under the curve (AUC) 

are proportional to the dose and reach the steady state after 4 days, without drug accumulation4–6. The 

elimination half-life, after single and multiple dose, is 9-13 hours respectively. Pitavastatin is excreted 
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a very low amount (<5%) is eliminated with urine, therefore dose reduction is not required in patients 
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is very low4,6. This finding has relevant clinical implications, because, unlike other statins, avoid high 

plasma levels, when pitavastatin is co-administered with cardiovascular drugs, such as verapamil, 

diltiazem, digoxin, amiodarone, warfarin, clopidogrel or amlodipine6. Such characteristic improves 

tolerability and patient’s adherence, particularly in case of polytherapy. The concomitant administration 

of pitastatin with ciclosporin is contraindicated, while the dose of pitavastatin must be reduced 

(1mg/daily) in patients taking erythromycin or clarithromycin6,7. Pharmacokinetic properties are not 

affected by food, does not differ between Caucasian and Asian, young and elderly subjects4,8,9. This is 

an important aspect, considering that subjects aged ≥65 years have a higher prevalence of cardiovascular 

morbidity.   
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Pharmacokinetic and metabolic aspects  

Pitavastatin mainly inserted as calcium salt forms in pharmaceutical formula-
tions. The quinoline ring and side chains that include fluorophenyl and cyclo-
propyl moieties provide improved pharmacokinetics, in the chemical structure 
of pitavastatin, in terms of lipid-water solubility balance. After oral administra-
tion, pitavastatin, is largely absorbed (80%), with an absolute bioavailability 
>60%, higher than that of other lipophilic statins4. The peak plasma level is 
achieved after 0.5-1.2 h, without difference between single and multiple dos-
es4–6. Plasma concentrations and area under the curve (AUC) are proportional 
to the dose and reach the steady state after 4 days, without drug accumula-
tion4–6. The elimination half-life, after single and multiple dose, is 9-13 hours 
respectively. Pitavastatin is excreted unchanged in the bile and then reab-
sorbed through the enterohepatic circulation. This finding explains the long 
elimination half-life. The drug is minimally metabolized at hepatic level, where, 
through a process of glucuronidation, is converted to pitavastatin lactone, the 
main inactive metabolite, which in turn is reversibly reconverted in pitavasta-
tin acid4,7. The excretion is in large part with the feces, while a very low amount 
(<5%) is eliminated with urine, therefore dose reduction is not required in pa-
tients with kidney disease. (Figure1) 

Differently from lovastatin, simvastatin, atorvastatin and fluvastatin, pitavas-
tatin is not metabolized by hepatic cytochrome CYP3A4 isoenzyme, and, differ-
ently from rosuvastatin and fluvastatin, is minimally metabolized by CYP2C9 
isoenzymes, consequently the risk of clinically significant drugdrug interaction 
is very low4,6. This finding has relevant clinical implications, because, unlike 
other statins, avoid high plasma levels, when pitavastatin is co-administered 
with cardiovascular drugs, such as verapamil, diltiazem, digoxin, amiodarone, 
warfarin, clopidogrel or amlodipine6. Such characteristic improves tolerability 
and patient’s adherence, particularly in case of polytherapy. The concomitant 
administration of pitastatin with ciclosporin is contraindicated, while the dose 
of pitavastatin must be reduced (1mg/daily) in patients taking erythromycin 
or clarithromycin6,7. Pharmacokinetic properties are not affected by food, does 
not differ between Caucasian and Asian, young and elderly subjects4,8,9. This is 
an important aspect, considering that subjects aged ≥65 years have a higher 
prevalence of cardiovascular morbidity.  
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Therapeutic activity 

The lipid lowering of pitavastatin is either similar, or even greater than that 
of other statins, with a high prevalence of patients which achieve LDL-C tar-
get10–15. (Figure 2) 
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Figure 2: Comparison of percent reduction in LDL-C levels for different doses of statins. 
Taken from Saito Y Treatment Options for Hypercholesterolemia and Combined Dyslipidemia: 
Focus on Pitavastatin Clinical Medicine Insights: Therapeutics 2011:3 517-52510  

Globally pitavastatin, decreases total cholesterol (TC 29% -33%), LDL-C, (42% 
- ~50%), non-HDL-C (-41%) and triglycerides (TG 30-32%), according to the 
dose10,16,17. (Figure 3) 
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Compared to other statins, pitavastatin is about 6-fold more potent than atorv-
astatin, 1.7-fold more potent than rosuvastatin, 77-fold more potent than fluv-
astatin in reducing LDL-C13. 

Pitavastatin is equally effective, in elderly, in subjects with type 2 diabetes or 
metabolic syndrome  and in people at high CV risk or with coronary artery dis-
ease13,15,18–22.  

However, pitavastatin, compared with other statins, differs in some pharma-
cological properties, concerning glucose metabolism and high-density lipopro-
teins (HDLs) plasma levels. 

Glucose metabolism 

The JUPITER trial raised concerns about the relationship between statins and 
new-onset diabetes (NOD), because 25% of patients treated with rosuvastatin 
developed NOD23. Moreover different meta-analyses and a recent cohort study, 
revealed that statins use is significantly associated with risk of NOD24–27. The 
incidence shows a remarkably variability (12%-61.7%), supporting the concept 
that, statin pharmacological properties, dosage, treatment duration and meth-
od to evaluate diabetes, play a major contributory role in the risk of NOD. Ob-
servational and comparative randomized clinical trials, have shown that pita-
vastatin, at variance of other statins, has a neutral, or even a favourable effect 
on glucose metabolism28,29. 

Pitavastatin has been compared with other statins in patients with and without 
diabetes. The LIVESstudy subanalysis, performed in 1197 diabetic patients, un-
treated with antidiabetic drugs, revealed a significantly decrease of glycosylat-
ed hemoglobin (HbA1c), during 2 years of pitavastatin treatment30. The CHIBA 
study sub-analysis has shown that pitavastatin, differently from atorvastatin, 
did not increase glycoalbumin plasma levels and had a neutral effect on fasting 
plasma glucose, insulin and HOMA-IR31.  

Furthermore a meta-analysis, involving non-diabetic patients shown that pita-
vastatin, compared with placebo or other statins, did not adversely affect glu-
cose metabolism and decreased the risk of incident diabetes32.  

These findings are in agreement with a, randomized, double-blind, controlled 
trial and particularly with the PATROL and PAPAGAO –T studies, which have 
shown that atorvastatin and rosuvastatin, differently from pitavastatin, have 
significantly increased HbA1c plasma concentration12,18,33. A retrospective 
study, compared pitavastatin with atorvastatin, pravastatin and pitavastatin in 
type 2 diabetic subjects with stable antidiabetic therapy34. Blood glucose and 
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HbA1c increased with atorvastatin, but not with pitavastatin and pravastatin, 
suggesting the lack of difference between pravastatin and pitavastatin. How-
ever a recent meta-analysis, failed to show this similarity, because atorvastatin, 
rosuvastatin and also pravastatin, differently from pitavastatin, raised HbA1c 
and fasting blood glucose level35. Glicemic control during pitavastatin treat-
ment was also evaluated in patients with coronary artery disease. In the Lamis 
II trial, no significant changes of HbA1c and blood glucose were observed in pa-
tients with acute myocardial infarct, after 1 year of treatment36. On the contrary 
pitavastatin significantly improved glucose metabolism in patients with acute 
coronary syndrome37.  However some studies have reported a variable incidence 
of NOD during pitavastatin treatment. In the REAL-CAD trial incident diabetes 
was observed in 4.5% of patients with stable coronary artery disease, during 3 
years follow-up and in patients at high risk of cardiovascular events NOD has 
been reported in 1.3% of subjects13,20. These results deserve some comments: 
a) both trials were large outcomes trials and were not adequately powered to 
assess the rate of NOD; b) in both studies, 42% and 20% of patients, respec-
tively, were treated with beta-blockers, some of which are associated with a 
high risk of NOD38. However in patients with acute myocardial infarct, who did 
not have diabetes, the incidence of NOD with pitavastatin was 3%, significantly 
lower than 8.4% and 10.4% observed with atorvastatin and rosuvastatin re-
spectively39. This finding has been confirmed by a network metaanalysis and by 
a recent retrospective cohort study in nondiabetic patients, which indicate that 
the likelihood to develop diabetes was largest with atorvastatin, rosuvastatin, 
simvastatin, pravastatin and lovastatin, whereas it was significantly decreased 
with pitavastatin24,27. 

Taken together, these findings show that pitavastatin, even at high doses, has a 
neutral effect on glucose metabolism, while the occurrence of new-onset diabe-
tes cannot be ruled out, but the incidence rate is very limited. The pharmaco-
logical mechanism involved in this favourable aspect of pitavastatin is not yet 
fully understood. However accumulating evidence indicates that pitavastatin 
could stimulate adiponectin secretion, which, is involved in different biologi-
cal process, such as insulin-sensitizing, anti-diabetic, anti-inflammatory and 
anti-atherosclerosis activities, through the increases fatty acid oxidation and 
glucose utilization in skeletal muscle and liver28,40. In spite of some discrep-
ancies between different studies, pitavastatin, differently from other statins, 
significantly rises adiponectin plasma levels [27.2%, vs 17.3%, 14.7% and 7.2% 
with rosuvastatin, pravastatin and atorvastatin respectively]28,41,42. 
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Effect on high-density lipoprotein cholesterol (HDL C) 

High plasma levels of HDLs seems to be related with low risk of CV events and, 
therefore, with atheroprotective properties43,44. Although statins usually lead 
to a minimal and variable change in HDLs, pitavastatin, differently from ator-
vastatin, pravastatin, fluvastatin and simvastatin, led to a significant increase 
in HDLs concentration (13.4% -29.0%), particularly in patients with low HDLs 
(<40 mg/dl) at baseline17,30,42,45,46. (Figure 4) 
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Figure 4: Time dependent percent change of HDL-C levels from baseline with Pitavastatin and 
Atorvastatin treatments46  

Nevertheless, some concerns have been raised about the correlation between 
high HDLs level and CV protection, because pharmacological intervention, 
with drugs which increase HDLs, failed to show a significant reduction in CV 
outcome47,48. 

There is evidence that HDLs, promote the “cholesterol efflux capacity” which 
correlates with the antiatherogenic effect of HDLs49,50. 

Although a paucity of data, some studies provided evidence that pitavastatin, 
unlike other statins, was significantly associated with improved cholesterol ef-
flux capacity of HDLs, [Fig 5] and suggest that such effect is mostly attributable 
to capacity of pitavastatin, differently from other statins, to increase apolipo-
protein A1 plasma levels which improves HDL-C functionality through differ-
ent biochemical mechanisms41,42,46,51. 
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Pitavastatin and coronary artery disease 

Statins are a mainstay in the primary and secondary prevention of atheroscle-
rotic cardiovascular disease. 

Different studies have assessed the therapeutic efficacy of pitavastatin in pri-
mary and secondary cardiovascular prevention. In patients with hypercho-
lesterolemia and concomitant high cardiovascular risk factors, pitavastatin, 
compared with atorvastatin, provided a greater significant reduction of CV 
events (2.9% vs 8.1%) and coronary revascularization for stable angina, (4.5% 
vs 12.9%), during 5 years of treatment13.  

The REAL-CAD, a multicenter study, which involved 13054 patients with stable 
coronary artery disease, has shown that pitavastatin significantly decreased the 
risk of CV mortality and morbidity by 19%20. This result confirms the findings 
of the LAMIS and CIRCLE studies, performed in patients with acute myocar-
dial infarct (AMI)21,52. Major cardiovascular events occurred in a small per-
centage of subjects (7.3%-8.3% respectively), lower than that observed with 
atorvastatin and pravastatin (19.3% and 27.2% respectively). However the risk 
of repeated coronary revascularization, either for new coronary lesions, or at 
target lesion was significantly reduced with pitavastatin compared to atorvas-
tatin.  In addition, in patients with acute coronary syndrome pitavastatin, was 
associated with stabilization of atherosclerotic plaque with increase fibrous-cap 
thickness and reduction of fibro-fatty volume index22,45,53,54. These effects were 
not inferior or significantly greater compared with atorvastatin22,53. Although 
in most studies high dose of pitavastatin, (4 mg/day), significantly protected 
patients from recurrent major CV event, the LAMIS II study (36) did not show 
significant difference between 2 and 4 mg/day in patients with AMI (incidence 
of  CV adverse events, 9.07% vs 9.13% respectively), confirming the results of 
LAMIS, CIRCLE and TOGETHAR studies, showing that even low dose of pita-
vastatin may decreases the incidence of major CV events, also in primary pre-
vention13,21,36,45,52. 

However, as the lipids lowering of pitavastatin is dose dependent, 4 mg/daily, 
would be the suitable dosage for secondary CV prevention4,5.  

Future investigations 

While the role of pitavastatin in patients with dyslipidemia, associated or not 
with coronary artery disease, is well established, its efficacy in subjects with 
immunodeficiency virus (HIV) infections, deserve further investigations. How-
ever, the absence of pharmacokinetic interaction between antiretroviral drugs 
and pitavastatin, provides a strong rationale for a systemic use of pitavastatin 
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to manage dyslipidemia and avoid CV outcome in these patients, The results of 
the REPRIEVE trial, now in progress will define the therapeutic place of pita-
vastatin in this group of patients6,55,56. 

Safety and tolerability 

The most frequent adverse events (AEs) induced by statins are related to myo-
pathy (in rare cases rhabdomyolysis) and liver injury. 

Numerous studies have shown that pitavastatin is associated with a very low 
rate of AEs, also with high doses and during prolonged treatment20. Even if the 
rate of AEs differs across trials, overall 10.4% of patients have reported AEs 
in the LIVES study, performed in approximately 20000 patients, treated with 
pitavastatin (1-4 mg/day) for 2 years57. The most common, mild in severity, 
AEs were myalgia, muscle spams or weakness, experienced by 1.08%, 0.18% 
of patients respectively. Overall, no clinically significant changes in laboratory 
parameters have been observed during the study. A mild increase of creatinine 
phosphokinase (CK), alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST) and γ-glutamyltransferase (γ-GTP), incidence was found in 2,7%, 
1.8%, 1.5% and 1.0% of subjects respectively. Furthermore concomitant admin-
istration of pitavastatin with agents that, rising statins plasma levels, lead to 
AEs, was not associated with significant incidence of AEs8. 

RESULTS AND DISCUSSION  

Statins have become a cornerstone treatment in patients with dyslipidemia and 
in secondary prevention of atherosclerotic CV disease.  

Pitavastatin, a new-generation lipophilic statin, indicated for the treatment of 
patients with dyslipidemia, shows similarities and differences compared with 
other statins. 

Several studies have demonstrated that the lipid lowering of pitavastatin is 
similar, or even greater, than that of other statins, with a more significant effect 
in decreasing triglycerides and remnant lipoprotein cholesterol. The therapeu-
tic efficacy has been documented in a wide range of patients with primary or 
combined dyslipidemia, also associated with type 2 diabetes or metabolic syn-
drome, in Asian and Caucasian subjects, in young and elderly patients, as well 
in subjects at high CV risk or with coronary artery disease. In this last group 
pitavastatin significantly decreased the rate of major adverse cardiovascular 
events and coronary plaque volume.  

Unlike other statins, pitavastatin has a very low drug-drug interactions, because 
not metabolized by the CYP3A4 pathways. This aspect has important clinical 
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implications, because avoid the risk of high plasma level when co-administered 
with other cardiovascular drugs.  

There is evidence that statins might increase the risk of NOD or may deterio-
rate glycemic homeostasis. Pitavastatin has a neutral or beneficial effect on glu-
cose metabolism, by increasing adiponectin plasma levels and the incidence of 
NOD is very low, in comparison to other statins. 

In addition, differently from some available stains, pitavastatin rises plasma 
levels of HDLs, improving their function, e.g the “reverse cholesterol efflux ca-
pacity” by stimulating the hepatic secretion of ApoA1. 

Pitavastatin is well tolerated, also during long term administration, with very 
low incidence of dug related side effects, showing, in this way, a favorable risk-
benefit profile. 

ETHICAL APPROVAL 

This article does not contain any studies with human participants or animals 
performed by any of the authors. 
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