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INTRODUCTION 

Statins are currently the most effective drugs for lowering 

LDLC and represent the first choice in the treatment of 

dyslipidemia.
1
 They are reversible competitive inhibitors 

of HMG-CoA reductase, which is the rate-limiting step 

for cholesterol biosynthesis. Statin therapy is now 

routinely recommended for the prevention of 

cardiovascular diseases in patients with or without type 2 

diabetes mellitus based on convincing evidence of 

reductions in mortality and vascular events in major 

clinical outcome trials.
2-4

 

Hyperlipidemia is a major cause of atherosclerosis and 

atherosclerosis-induced conditions, such as coronary 

heart disease (CHD), ischemic cerebrovascular disease 

and peripheral vascular disease.
5
 Cardiovascular disease 

(CVD) related to atherosclerosis of the arterial vessel 

wall and thrombosis remains a leading cause of morbidity 

and mortality in world.
6,7

 Worldwide, an estimated 17.3 

million CVD-related deaths were predominantly due to 

CHD and stroke occurred in 2008 and it is expected to 

rise to almost 23.6 million deaths per year by 2030.
6
 

Patients with type II diabetes mellitus are usually 

dyslipidemic, even when under relatively good glycaemic 

control. Furthermore type 2 diabetes is an important risk 
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factor for atherosclerosis leading to cardiovascular 

diseases, which with superimposed dyslipidemia may 

increase this risk.
8 

Pitavastatin, the latest addition to the statin group is a 

chemically synthesized statin.
9
 It is approved by the food 

and drug administration USA in August 2009.
10

 A unique 

feature of this HMG-CoA reductase inhibitor is the 

cyclopropyl group that can bind with high affinity to the 

hydrophobic regions of HMG-CoA reductase (Ki 1.7 

nmol/L); it is this feature that is thought to provide 

enhanced potency of this drug.
11,12

 Pitavastatin inhibits 

HMG-CoA reductase in a dose dependent fashion and 

with greater potency than simvastatin or pravastatin 

(concentration needed to inhibit 50% of HMG-CoA 

reductase activity (IC50) 6.8 versus. 16 and 46 

nmol/L).
11,13

 It also acts to improve the lipid profile by 

inducing LDL receptor expression.
14-16

 In contrast to 

other statins, it undergoes limited metabolism by 

cytochrome P450 (CYP) isoenzymes (CYP2C9 and, to a 

lesser extent, CYP2C8), and hence, the potential for 

interactions with drugs metabolized by these enzymes is 

low. Pitavastatin is currently indicated for patients with 

primary hyperlipidemia and mixed dyslipidemia.
10,17

 

Atorvastatin, a lipophilic statin, was approved by the US 

food and drug administration on December 17, 1996. 

Like other such agents, it inhibits the action of HMG-

CoA reductase and thereby decreases endogenous 

cholesterol synthesis, leading to a decrease in circulating 

low-density lipoprotein cholesterol.
18,19

 Currently, it is the 

most widely prescribed statin in the world.
20-22

 It is 

currently undergoing worldwide clinical development 

and so far more than 500 randomised control trials to 

evaluate atorvastatin efficacy and safety have been 

conducted.
19,23,24

 With this background information and 

the trends of using statins in practice present study was 

planned to evaluate and compare the efficacy and safety 

of newer pitavastatin (4 mg) and routinely prescribed 

atorvastatin (20 mg) for the treatment of dyslipidemia. 

METHODS 

The 8 week prospective, randomized, double‑blind, 

single centre, parallel group study was conducted in a 

tertiary care hospital in India, where patients attending 

the medicine outpatient department or diabetes clinic 

were recruited for the study. Approval of the institutional 

ethics committee was taken prior to the conduct of the 

study (Pharma/IEC-GMCA/569/2011-17/12/2011). Study 

was conducted from December 2012 to December 2013. 

Patients of either sex between 35-65 years suffering from 

dyslipidemia according to NCEP ATP III guidelines 

(national cholesterol education program, adult treatment 

panel III) (LDLC≥130 mg/dl, TC≥240 mg/dl) associated 

with hypertension, diabetes and/coronary artery disease, 

and those ready to give written informed consent were 

included in the study. Informed written consent was 

obtained from all subjects prior to recruitment. 

Exclusion criteria were pregnancy and lactating mother, 

history of muscular or neuromuscular disease of any type 

or drug allergy to study drugs or chronic liver and kidney 

diseases, concomitant medications such cyclosporine A, 

gemfibrozil, clarithromycin, rafamycin, rifampicin etc, 

serum total creatine kinase (CPK) more 5 times of 

normal, history of HIV infection, alcohol addiction or 

having exposure to any investigational new drug within 

30 days of study entry. 

The study was performed under double-blind conditions. 

Simple randomization was done in 1:1 ratio on the basis 

of a computer generated random number list and 

allocation was concealed till the point of completion of 

the study using serially numbered opaque sealed 

envelopes. After enrolling the subjects, each received one 

treatment pouch and asked to take study medication once 

a daily before meal in the evening for 8 weeks. All 

subjects were asked to come for follow up weekly in the 

OPD until the study has been completed, in order to 

ensure compliance and record any adverse drug reaction 

occurring in between the OPD visits, if not reported by 

patients spontaneously. 

Standard therapies for underlying disease as received by 

the subjects before enrollment were allowed to continue 

without any changes. All the subjects were made to 

undergo baseline investigations after enrolment (day 0). 

The investigations were repeated at 4 week and at the end 

of the study, 8 week. The investigations such as lipid 

profile (LDLC, HDLC, VLDLC, TC and TG), blood 

glucose level, hematological parameters (Hb, CBC, DLC, 

and ESR.) and serological parameters (AST, ALT, serum 

proteins, A/G ratio, serum bilirubin, blood urea nitrogen 

(BUN), serum creatinine and serum CPK) were done 

during the study period. 

The primary efficacy end-point was percentage change in 

baseline LDLC level. The secondary efficacy end points 

were. 

 Percentage change in baseline TC level. 

 Percentage change in baseline TG level. 

 Percentage change in baseline HDLC level. 

 Percentage change in baseline LDLC/HDLC ratio. 

Safety was assessed in terms of the rate of occurrence of 

adverse events. All the patients were properly informed 

about the possible adverse drug reaction associated with 

use of study drugs. Any adverse event that occurred was 

evaluated and recorded in case record form stating the 

onset, severity, duration, likely cause, action taken with 

reference to the study drugs. Safety was also assessed by 

evaluating the haematological and serological 

investigations. Sample size was calculated on the basis of 

the primary outcome measure. It was estimated that 50 

subjects would be required per group in order to detect 

40% reduction in LDLC levels at the end of study from 

baseline with 80% power and 5% probability of type I 

error. The modified intention-to-treat approach was used 
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for all efficacy analyses. Only patients who had taken all 

the doses of the study drugs and had post-treatment 

assessment were included in the analysis. Data were 

captured on structured case report forms and statistical 

analysis was carried out using repeated measures 

ANOVA test for comparing numerical variables within 

the study group at baseline, 4 week and 8 week. For 

comparing numerical variables between the study groups 

after therapy, unpaired‘t’ test was applied. Fisher's exact 

test or Chi-square test with 2-tailed ‘P’ value was 

employed for intergroup comparison of categorical 

variables depending upon the type of data. The raw data 

was entered into a Microsoft Excel spread sheet and 

analysed by GraphPad Prism version 5 (San Diego, 

California: GraphPad Software Inc., 2007) statistical 

software. 

RESULTS 

All the subjects enrolled in the study completed the 

treatment and were analysed after completion of study. 

After completion of study period decoding of treatment 

received by study participants was done. The baseline 

characteristics of the patients like age, sex, BMI, 

associated disease conditions and treatments receiving for 

them were comparable between groups (Table 1). 

Table 1: Baseline characteristics. 

Parameter 
Pitavastatin 

(n=50) 

Atorvastatin 

(n=50) 

‘ P ’ 

value 

Age (years) 

Mean(SD) 
59.36 (3.76) 59.48(3.85) 0.94 

Sex  M : F 26 : 24 25 :25 1.00 

BMI (kg/m2) 

Mean(SD) 
26.41 (1.75) 26.86 (1.32) 0.16 

Primary Condition 

Diabetes 25 (50%) 23 (46%) 

0.68 

Essential 

Hypertension 
14 (28%) 18 (36%) 

Coronary 

artery disease 
11 (22%) 9 (18%) 

Value: Mean (SD); SD, standard deviation; M, male; F, 

female; BMI, body mass index. 

Table 2: Mean changes in LDLC level. 

Assessment Pitavastatin 

(n=50) 

Atorvastatin 

(n=50) 

Intergroup 

‘ P ’ value 

Baseline 163.6 (5.12) 161.6 (10.66) 0.26 

4 week 100.3 (5.18) 101.0 (11.77) 0.69 

8 week 93.26 (4.16) 94.14 (10.99) 0.60 

Intragro

up P 

value 

<0.001 <0.001  

Mean % change at day 56 from baseline 

 - 42.98% - 41.76%  

Value: Mean (SD); SD, standard deviation. 

The primary efficacy end-point, percentage change in 

baseline LDLC level at the end of the study (Table 2) 

showed significant reduction within both groups, but no 

statistical difference was found between two groups. 

Table 3: Mean changes in TC level. 

Assessment Pitavastatin 

(n=50) 

Atorvastati

n (n=50) 

Intergroup 

‘ P ’ value 

Baseline 261.0 (9.21) 259.2 (8.61) 0.30 

4 week 192.2 (8.05) 190.7 (10.31) 0.44 

8 week 185.1 (7.40) 183.2 (9.89) 0.27 

Intragroup 

P value 
<0.001 <0.001  

Mean % change at day 56 from baseline 

 - 29.08% - 29.32%  

Value: Mean (SD); SD, standard deviation. 

Table 4: Mean changes in TG level. 

Assessment Pitavastatin 

(n=50) 

Atorvastati

n (n=50) 

Intergroup 

‘ P ’ value 

Baseline 239.1 (34.56) 241.1 (37.41) 0.79 

4 week 195.2 (28.95) 190.7 (10.31) 0.31 

8 week 183.7 (27.3) 185.5 (29.85) 0.75 

Intragroup 

P value 
<0.001 <0.001  

Mean % change at day 56 from baseline 

 - 23.18% - 23.05%  

Value: Mean (SD); SD, standard deviation. 

Table 5: Mean changes in HDLC level. 

Assessment Pitavastatin 

(n=50) 

Atorvastati

n (n=50) 

Intergroup 

‘ P ’ value 

Day 0 49.66 (4.07) 49.32 (3.05) 0.64 

Day 28 52.88 (3.86) 50.36 (3.01) <0.001 

Day 56 55.12 (4.25) 51.96 (3.18) <0.001 

Intragroup 

P value 
<0.001 <0.001  

Mean % change at day 56 from baseline 

 +11.00% +5.35%  

Value: Mean (SD); SD, standard deviation. 

Table 6: Mean changes in LDLC/HDLC ratio. 

Assessment Pitavastatin 

(n=50) 

Atorvastati

n (n=50) 

Intergroup 

‘ P ’ value 

Day 0 3.32 (0.30) 3.30 (0.35) 0.76 

Day 28 1.91 (0.17) 2.01 (0.28) 0.02 

Day 56 1.70 (0.15) 1.82 (0.26) < 0.01 

Intragroup 

P value 
<0.001 <0.001  

Mean % change at day 56 from baseline 

 - 48.68% - 44.71%  

Value: Mean (SD); SD, standard deviation. 
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The secondary efficacy end-points that are percentage 

change in baseline TC level (Table 3) and TG level  

(Table 4) at the end of the study showed the significant 

reduction in levels within the groups also both groups 

were comparable at end of 8 week. However, percentage 

change in baseline HDLC level (Table 5) showed 

improvement by 11% from baseline in pitavastatin group 

as compared to 5.35% in atorvastatin group which was 

statistically significant favouring the pitavastatin 

(P<0.001). Likewise, LDLC/HDLC ratio (Table 6) 

showed improvement within both groups but pitavastatin 

showing statistically significant improvement over 

atorvastatin (P<0.01).  

Safety parameters which includes laboratory parameters 

like haemoglobin, total WBC count, differential WBC 

count, platelet count, ESR, liver function tests (AST, 

ALT), Sr. Proteins, Sr. A/G ratio, blood sugar level, 

kidney function tests (Sr. creatinine, Sr. BUN) Sr. CPK 

were within the normal range in both groups. Occurrences 

of adverse events are shown in (Table 7). 

Table 7: Adverse events. 

Parameter 
Pitavastatin 

(n=50) 

Atorvastatin 

(n=50) 

 P  

value 

Overall 

Incidence  
8 (16%) 10 (20%) 0.80 

 0 0  

 0 0  

Common AE 

Headache 4 5 

0.80 Myalgia 2 3 

Back pain 4 4 

Constipation 2 1  

AE, adverse event 

Both treatments were well tolerated throughout the study 

period. Adverse events were reported by 16% patients in 

pitavastatin group while 20% patients in atorvastatin 

group. Incidence of adverse event was more in 

atorvastatin 20% (10/50) than pitavastatin 16% (8/50). 

However difference was not statistically significant (P-

0.80). Adverse reactions include headache, myalgia, back 

pain, constipation, and diarrhoea, incidence of which not 

significant statistically in between groups. All events were 

of mild to moderate severity and settled spontaneously 

with or without separate treatment. It was not possible to 

link these adverse events conclusively to any of the study 

medications. None of the patients in both the treatment 

groups reported any serious adverse event or no patient 

discontinued the study drug due to adverse events. 

DISCUSSION 

Evidence has shown dyslipidemia (elevated LDLC, TC 

and TG levels and reduced HDLC) is a major cause of 

atherosclerosis and atherosclerosis- induced conditions, 

such as coronary heart disease (CHD), ischemic 

cerebrovascular disease and peripheral vascular disease.5 

Epidemiological investigations of human populations 

incriminate high levels of LDLC as being atherogenic. In 

population studies, the serum total cholesterol is a good 

surrogate for LDLC levels. The framingham heart study, 

the multiple risk factor intervention trial (MRFIT), and 

the lipid research clinics (LRC) trial, found a direct 

relationship between high levels of LDLC (or total 

cholesterol) or low levels of HDLC and the rate of new-

onset CHD in men and women who were initially free of 

CHD.
25-28

 The same relation holds for recurrent coronary 

events in people with established CHD. Any LDLC above 

100 mg/dL appears to be atherogenic.
1,29,30

 Elevated 

LDLC is therefore identified as the primary target of 

lipid-lowering therapy as recommended by the NCEP-

ATP III.
1
 Hence the identification and treatment of 

dyslipidemia is a high clinical priority in cardiovascular 

medicine.
31,32

 The HMG CoA reductase inhibitors are the 

most effective and practical class of drugs for reducing 

LDLC concentrations.
1 

Results from five clinical trials 

with a mean duration of 5.4 years have documented a 

decrease in CHD and total mortality, reductions in 

myocardial infarctions, revascularization procedures, 

stroke, and peripheral vascular disease.
1,33-36

 

The present study evaluated and compared the efficacy 

and safety of recently approved pitavastatin (4 mg) with 

atorvastatin (20 mg) in patients with dyslipidemia 

associated with hypertension, diabetes and/or coronary 

artery diseases. The result of present study showed 

significant reduction in baseline LDLC level in both the 

study group, pitavastatin 42.98%, Whereas atorvastatin 

41.76% which were comparable. Similarly, reduction in 

baseline levels of TC (pitavastatin 29.08% and 

atorvastatin 29.32%) and TG (pitavastatin 23.18% and 

atorvastatin 23.05%) was seen. These results are in 

accordance with those of Gumprecht et al, Ose et al, 

Eriksson et al, Budinski et al, Kawashiri MA et al, 

Nawrocki JW et al, Schrott H et al, Jones P et al, and 

Andrews TC et al.
37-45

 

There was statistically significant improvement seen in 

HDLC level in present study in both the treatment group. 

Pitavastatin was associated with increase in baseline 

HDLC level up to 55.12(4.25) mg/dl at 8 weeks that is by 

11.00% from baseline. While atorvastatin was associated 

with increase in baseline HDLC level up to 51.96 (3.18) 

mg/dl, that is by 5.35 % at the end of study. However, 

statistically significant improvement was observed in 

pitavastatin as compared to atorvastatin receiving group at 

4 week and 8 week (P-<0.001 and <0.001 respectively). 

Similarly, improvement in LDLC/HDLC ratio was seen 

with pitavastatin by 48.68% and atorvastatin 44.71% from 

the baseline. However, pitavastatin was associated with 

statistically significant reduction in LDLC/HDLC ratio as 

compared to atorvastatin at both 4 and 8 week (P-0.02 and 

<0.01 respectively). These results obtained in present 

study are in accordance with studies conducted by 

Kazumasa et al, Budinski et al, and Kawashiri MA et al, 
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who reported significant increase in HDLC level with 

pitavastatin as compared to atorvastatin.
40,41,46 

As regards to safety of the study medications, adverse 

events were comparable in both groups; no serious 

adverse events were reported. No significant differences 

were seen between the groups in the laboratory tests. 

CONCLUSION 

Dyslipidemia is one of the major risk factors for the 

development of CVD and there is considerable evidence 

to demonstrate that reducing excess levels of LDLC and 

TC can prevent CVD. Moreover improvement in 

deranged HDLC level in CVD patients had a favourable 

outcome. Hence the identification and treatment of 

dyslipidemia is a high clinical priority in cardiovascular 

medicine. 

In this study, pitavastatin 4 mg was found to be eqi-

efficacious to atorvastatin 20 mg in reducing the LDLC. 

Also, the effect of pitavastatin on TC level and TG levels 

did not differ from that of atorvastatin and both the 

treatments were equally efficacious. However pitavastatin 

increased HDLC level better than the atorvastatin and also 

LDLC/HDLC ratio was decreased more with pitavastatin 

than atorvastatin. With regards to safety both pitavastatin 

and atorvastatin were well tolerated throughout study 

period. 

To conclude both pitavastatin and atorvastatin showed 

good and comparable efficacy and tolerability, with 

pitavastatin having significantly better improvement of 

HDLC levels. Therefore the newer pitavastatin could be 

considered as good alternative to atorvastatin in treatment 

of dyslipidemia. 
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