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Purpose: This study was designed to compare the efficacy and tolerability of the generic 

formulation (Atorva®) and the reference formulation (Lipitor®) of atorvastatin, both at a dosage 

of 20 mg once daily.

Methods: This study was a prospective open-label, randomized controlled study. Hyper-

cholesterolemic patients who had not achieved low-density lipoprotein (LDL) cholesterol 

goals according to the National Cholesterol Education Program Adult Treatment Panel III 

(NCEP-ATP III) guideline were randomized to generic formulation or reference formulation 

of atorvastatin. The primary end point was the percent change of blood LDL cholesterol at 

8 weeks from the baseline. The secondary end points included the percent changes of total 

cholesterol, high-density lipoprotein (HDL) cholesterol, triglyceride (TG), apolipoprotein B 

(ApoB), and apolipoprotein A1 (ApoA1) levels, the percent changes of ApoB/ApoA1 and 

total cholesterol/HDL cholesterol ratios, and the change in high-sensitivity C-reactive protein 

(hsCRP) levels. The LDL cholesterol goal achievement rate according to the NCEP-ATP III 

guideline was also evaluated.

Results: Three hundred and seventy-six patients were randomized, and 346 patients (176 in the 

generic group and 170 in the reference group) completed the study. After the 8 weeks of treatment, 

LDL cholesterol level was significantly decreased in both the groups, and the decrement was 

comparable between the two groups (−43.9%±15.3% in the generic group, −43.3%±17.0% 

in the reference group, P=0.705). The percent changes of total cholesterol, HDL cholesterol, 

TG, ApoB, ApoA1, ApoB/ApoA1 ratio, total cholesterol/HDL cholesterol ratio, and hsCRP 

showed insignificant difference between the two groups. However, LDL cholesterol goal 

achievement rate was significantly higher in the generic group compared to the reference group 

(90.6% vs 83.0%, P=0.039) in per-protocol analysis. Adverse event rate was comparable between 

the two groups (12.0% vs 13.7%, P=0.804).

Conclusion: The generic formulation of atorvastatin 20 mg was not inferior to the reference 

formulation of atorvastatin 20 mg in the management of hypercholesterolemia.

Keywords: atorvastatin, hypercholesterolemia, low-density lipoprotein cholesterol

Introduction
Atherosclerosis is the main cause of cardiovascular diseases in the world.1 Although 

the pathogenesis of atherosclerotic disease depends on many factors,2 it is well estab-

lished that elevated serum cholesterol levels and the risk of atherosclerotic disease are 

closely related.3–5 As the pivotal role of lowering plasma low-density lipoprotein (LDL) 

Correspondence: Sang-Hyun Kim
Division of Cardiology, Department 
of Internal Medicine, Seoul National 
University, Department of Cardiology, 
Seoul Metropolitan Government – Seoul 
National University Boramae Medical 
Center, 20 Boramae-ro 5-gil, Dongjak-gu, 
Seoul 07061, South Korea
Tel +82 2 870 3864
Fax +82 2 870 3866
Email shkimmd@snu.ac.kr 

Journal name: Drug Design, Development and Therapy
Article Designation: Original Research
Year: 2017
Volume: 11
Running head verso: Lee et al
Running head recto: Efficacy and tolerability of two different formulations of atorvastatin
DOI: http://dx.doi.org/10.2147/DDDT.S112241

D
ru

g 
D

es
ig

n,
 D

ev
el

op
m

en
t a

nd
 T

he
ra

py
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/DDDT.S112241
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:shkimmd@snu.ac.kr


Drug Design, Development and Therapy 2017:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2278

Lee et al

cholesterol levels in the prevention of adverse cardiovascular 

events is well demonstrated in many clinical trials,6–8 strict 

lipid-lowering therapy is now strongly recommended in 

patients with hyperlipidemia.7–10

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) 

reductase inhibitors, the so-called statins, effectively reduce 

cholesterol biosynthesis in liver through the competitive inhi-

bition of the reductase enzyme,11 and they are the first-choice 

drugs for lowering cholesterol in the current guidelines.12 

Lipitor® (atorvastatin calcium trihydrate; Pfizer Inc., New 

York, NY, USA), one such HMG-CoA reductase inhibitor 

(Figure 1A), has been widely used to lower LDL cholesterol 

levels and has proven its effect on improving cardiovascular 

outcomes in many clinical trials.6,8,13,14 Atorva® (atorvastatin 

calcium anhydrous; Yuhan Corp., Seoul, Korea) is one of 

the new formulations of atorvastatin calcium for generic 

use (Figure 1B) and has been approved by the Korean Food 

and Drug Administration for the treatment of dyslipidemia 

based on bioequivalence study since 2008.

We conducted this study to compare the efficacy and toler-

ability of the generic formulation (Atorva®) and the reference 

formulation (Lipitor®) of atorvastatin in hypercholesterolemic 

patients who have not achieved LDL cholesterol goals.

Methods
Recruitment of patients
Patients were initially enrolled from eight university hospitals 

in Korea from March 2010 to January 2011. We included 

hypercholesterolemic patients aged between 20 and 79 years 

who had not achieved LDL cholesterol goals according to 

the National Cholesterol Education Program Adult Treatment 

Panel III (NCEP-ATP III) guideline10 which recommends 

an LDL cholesterol goal of ,100 mg/dL for patients with 

coronary heart disease (CHD) or CHD-equivalent disease 

(10-year CHD risk .20%), ,130 mg/dL for patients with 

two or more risk factors (CHD risk #20%), and ,160 mg/dL 

for patients with no or one risk factor.

Exclusion criteria were as follows: current use of any 

kind of antihyperlipidemic drug (within 4 weeks before 

enrollment); hypersensitivity or intolerance to atorvastatin 

or other HMG-CoA reductase inhibitor; newly diagnosed 

(within 3 months before enrollment) or uncontrolled dia-

betes (hemoglobin A
1C

 .9%); uncontrolled hypertension 

(.160/100  mmHg); an unexplained elevation of serum 

creatinine kinase (CK) of more than two times the upper limit 

of normal (ULN), chronic kidney disease (a serum creati-

nine concentration of .2.5 mg/dL); elevated liver enzymes 

(alanine aminotransferase [ALT] or aspartate aminotrans-

ferase [AST] levels two or more times the ULN); a major 

operation at the time of screening, with the result of lipid 

profiles after 24 hours or within 6 weeks of index operation; 

a history of malignancy or cervical dysplasia; pregnancy and 

lactation; childbearing age with the need to take adequate 

contraception; a history of drug abuse or alcoholism; and 

participation in other investigational studies within 4 weeks 

prior to screening.

Design of study
This was a multicenter, prospective, randomized, open-label, 

parallel-group study conducted to compare the efficacy and 

tolerability of generic formulation and reference formulation 

of atorvastatin, both at a dose of 20  mg once daily. The 

protocol is illustrated in Figure 2. All patients underwent a 

complete physical examination, history taking (eg, medical 

conditions, smoking status, and current medications), 

laboratory assessment, and 10-year risk assessment for CHD 

at the initial screening visit. Eligible patients underwent a 

therapeutic lifestyle modification for 4 weeks of pretrial 

Figure 1 Molecular structure of two different forms of atorvastatin: (A) Lipitor® (atorvastatin calcium trihydrate; Pfizer Inc., New York, NY, USA), (C33H34FN2O5)2Ca⋅3H2O, 
molecular weight 1,209.42 Da; (B) Atorva® (atorvastatin calcium anhydrous; Yuhan Corp., Seoul, Korea), (C33H34FN2O5)2Ca, molecular weight 1,155.36 Da.
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run-in period. The patients who had not achieved their LDL 

cholesterol goals after 4 weeks of lifestyle modification were 

randomized to two groups in a 1:1 ratio by computerized 

allocation. The patients received 8-week treatment with 

generic formulation of atorvastatin 20  mg once daily or 

branded formulation of atorvastatin 20 mg once daily. The 

following medications were prohibited during the entire 

period of study: foods or medications affecting lipid profiles 

(eg, fish oil, phytosterol margarines, progestins, fiber-based 

laxatives, bile acid sequestrants, fibrates, niacin, systemic 

steroids, cholestine), medications affecting thyroid function 

(eg, antithyroid drugs or levothyroxine), and medications 

that can cause significant drug interaction with study drugs 

(eg, macrolide antibiotics, diltiazem, cyclosporine, niacin, 

azole antifungals, protease inhibitors, fibrate derivatives). 

The compliance was calculated from the difference in the 

number of tablets given and number of tablets returned to the 

pharmacist during the study period, divided by the number 

of tablets which the patient had to take, and then the number 

was multiplied by 100.

The protocol was approved by the Seoul National Univer-

sity IRB/ethics committee and each participating institution’s 

IRB and independent ethics committee also gave approval. 

Written informed consent was obtained from all patients 

(ClinicalTrials.gov registration number: NCT01624207).

Assessment of efficacy and tolerability
The primary end point of this study was the difference in per-

cent change of serum LDL cholesterol concentration between 

generic atorvastatin and reference atorvastatin groups after 

8 weeks of treatment. Secondary end points were the percent 

changes in other lipid profiles (total cholesterol, high-density 

lipoprotein [HDL] cholesterol, triglyceride [TG], apolipo-

protein B [ApoB], and apolipoprotein A1 [ApoA1]) after 

8 weeks of treatment. Percent changes of lipoprotein and 

apolipoprotein ratios, such as ApoB/ApoA1 ratio and total 

cholesterol/HDL cholesterol ratio, which reflect a balance 

between pro- and antiatherogenic properties and provide a 

reliable assessment of CHD risk15–19 and changes in high-

sensitivity C-reactive protein (hsCRP) levels were also 

evaluated. After 8 weeks of treatment, LDL cholesterol goal 

achievement rate according to the NCEP-ATP III guideline10 

was compared between the two groups as a secondary end 

point. Blood specimens were collected after a 12-hour fasting 

period for lipid analyses.

Tolerability was checked by self-reported adverse side 

effects, physical examination, and laboratory data. Any 

clinical event that occurred after taking the first dose of 

study drug was defined as a treatment-emergent adverse 

event (TEAE), and serious TEAE was reported separately 

during the entire study period. The investigators assessed 

the relationship between the TEAE and the study agent, 

and the intensity of TEAE. Safety assessments included 

laboratory data for blood chemistry (AST, ALT, CK, serum 

creatinine, blood urea nitrogen, and serum glucose), complete 

blood cell counts (white blood cell count with differential 

count, hemoglobin and hematocrit, and platelet count), and 

urinalysis. These tests were performed at the time of screen-

ing, randomization, and the end of the study (after 8 weeks 

of treatment).

Statistical analysis
The purpose of this study was to assess the percent change in 

serum LDL cholesterol from baseline to week 8 and to prove 

the non-inferiority of generic formulation of atorvastatin to 

branded formulation of atorvastatin. An estimated sample of 

308 patients was calculated, assuming a power of 0.95 and 

an estimated standard deviation of 17%, to demonstrate the 

non-inferiority of generic form with a 7% of non-inferiority 

margin. Adjusting the sample size for a dropout rate of 20%, 

384 patients (192 patients for each group) were required.

The efficacy was analyzed based on the full analysis 

(FA) set including all randomized patients taking at least 

one dose of study medication and having at least one efficacy 

Figure 2 Study design.
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assessment during the study. Confirmatory analysis was done 

with the per-protocol (PP) set including all participants in 

the FA set who completed this study without major violation 

of the study protocol (eg, violations of inclusion/exclusion 

criteria, use of prohibited foods or medications, and poor 

drug compliance [,80%]). Safety analysis was performed 

in the safety set with all patients taking at least one dose of 

study drug.

Independent sample t-test was used to calculate the mean 

percent changes in lipid profiles in the two groups from 

baseline to the end of the study. Other continuous variables 

were analyzed using the paired sample t-test for each group. 

Comparison of mean values for the continuous variables was 

performed with the independent sample t-test, and compari-

son of mean values for the categorical variables was done 

using χ2 tests or Fisher’s exact test. A P-value of ,0.05 

was considered statistically significant. SAS® version 8.2 

software (SAS Institute Inc., Cary, NC, USA) was used for 

all statistical analyses.

Results
Study patients and their baseline 
characteristics
After the screening of 397 patients, 376 patients were ran-

domized to either generic atorvastatin group (n=191) or ref-

erence atorvastatin group (n=185). Among the randomized 

patients, 366 patients received the allocated intervention, 

and 346 patients completed the 8-week study (176 in the 

generic group, 170 in the reference group); seven patients 

in the generic group and two patients in the reference 

group withdrew informed consent, and eight patients in 

the generic group and 13 patients in the reference group 

were lost to follow-up and did not have any efficacy data 

(Figure 3). A total of 366 patients (183 in each group) who 

took at least one dose of study drug were included in the 

safety analysis.

Mean age was 63.3±8.4 years, and 45.1% were males. 

Baseline LDL cholesterol level was 150.0±27.8 mg/dL. Over-

all drug compliance was 91.6%. The baseline characteristics 

Figure 3 Patient disposition by treatment group and analysis population.
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of the two treatment groups showed no significant difference 

(Table 1).

Efficacy
Mean LDL cholesterol level at baseline was 148.0±31.2 mg/dL 

in the generic group and 153.0±23.9 mg/dL in the reference 

group (P=0.096, Table 2). The percent change of LDL cho-

lesterol, the primary end point of the study, was decreased 

significantly in those two groups (−43.9%±15.3% in the 

generic group vs −43.3%±17.0% in the reference group, 

P=0.705). These reductions were similar between the two 

groups (Figure 4). The difference in percent changes of LDL 

cholesterol between generic and reference groups was 0.66%, 

favoring generic group, and the two-sided 95% confidence 

interval (−2.76% to 4.08%) was higher than the prespecified 

non-inferiority margin (−7%). In PP analysis, percent changes 

of LDL cholesterol were −44.6%±14.7% and −43.5%±16.7% 

(P=0.516) in the generic and reference groups, respectively, 

and also showed non-inferiority of the generic formulation.

Other lipid parameters including total cholesterol, TG, 

and ApoB were significantly reduced in both the groups, but 

these changes were not significantly different between the 

two groups (Table 2). Percent changes of HDL cholesterol 

and ApoA1 showed no significance. ApoB/ApoA1 and total 

cholesterol/HDL were decreased significantly in both the 

groups, but those changes were comparable between the two 

groups. The change of hsCRP was also comparable between 

the two groups.

After 8 weeks of treatment, LDL cholesterol goal achieve-

ment rate according to the NCEP-ATP III guideline10 was 

comparable between the two groups (89.2% in the generic 

Table 1 Baseline characteristics of the study population

Characteristics Atorva® 
group 
(n=176)

Lipitor® 
group 
(n=170)

P-valuea

Male sex, n (%) 82 (46.6) 70 (41.2) 0.310
Age (years) 62.8±8.8 63.6±8.0 0.352
Height (cm) 160.0±8.1 160.4±8.6 0.694
Weight (kg) 64.3±9.5 64.2±9.7 0.898
Systolic blood pressure 
(mmHg)

125.8±13.6 125.4±12.4 0.747

Diastolic blood pressure 
(mmHg)

75.3±9.5 75.2±8.6 0.924

Smoking, n (%) 22 (12.5) 20 (11.8) 0.836
Alcohol drinking, n (%) 46 (26.1) 42 (24.7) 0.714
Laboratory data

Creatinine (mg/dL) 0.88±0.21 0.87±0.20 0.451
AST (IU/L) 23.1±9.4 22.2±6.6 0.278
ALT (IU/L) 23.2±12.3 22.6±9.4 0.590
Total bilirubin (mg/dL) 0.86±0.40 0.85±0.55 0.884
CPK (IU/L) 107.4±77.2 95.0±43.7 0.066

Treatment goal of LDL-C 0.167
,100 mg/dL, n (%) 120 (68.2) 110 (65.5)
,130 mg/dL, n (%) 37 (21.0) 47 (28.0)
,160 mg/dL, n (%) 19 (10.8) 11 (6.6)

Note: aP-values in intergroup comparison using independent sample t-test.
Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
CPK, creatine phosphokinase; LDL-C, low-density lipoprotein cholesterol.

Table 2 Changes of lipid parameters and hsCRP levels in full 
analysis set

Lipid 
parameter

Atorva® 
group 
(n=176)

Lipitor® 
group 
(n=170)

P-valuea

LDL-C (mg/dL)
Baseline 148.0±31.2 153.0±23.9 0.096
After 8 weeks 81.9±23.9 86.5±27.9 0.100
Percent change −43.9±15.3b −43.3±17.0b 0.705

TC (mg/dL)
Baseline 222.3±36.5 226.9±26.2 0.174
After 8 weeks 150.6±29.8 154.1±30.2 0.267
Percent change −31.7±12.3b −31.8±12.3b 0.909

TG (mg/dL)
Baseline 160.0±74.1 161.0±85.7 0.914
After 8 weeks 124.5±76.7 123.6±60.9 0.909
Percent change −16.3±37.5b −14.8±38.9b 0.726

HDL-C (mg/dL)
Baseline 47.4±10.5 47.9±10.8 0.702
After 8 weeks 48.3±11.2 48.9±11.2 0.601

Percent change 2.54±14.6 2.93±15.2 0.807
ApoA1 (mg/dL)

Baseline 130.0±25.6 130.0±24.5 0.994
After 8 weeks 134.4±26.7 131.1±24.7 0.247
Percent change 6.15±21.6b 2.84±14.3 0.107

ApoB (mg/dL)
Baseline 110.7±25.5 111.3±18.9 0.810
After 8 weeks 67.0±17.6 67.8±17.2 0.670
Percent change −38.4±15.2b −38.8±15.0b 0.832

TC/HDL-C
Baseline 4.85±1.08 4.93±1.05 0.491
After 8 weeks 3.23±0.80 3.27±0.83 0.621
Percent change −32.5±13.7b −32.6±14.8b 0.945

ApoB/ApoA1
Baseline 0.89±0.31 0.89±0.25 0.827
After 8 weeks 0.52±0.17 0.54±0.18 0.360
Percent change −39.7±18.2b −39.7±17.2b 0.991

hsCRP (mg/dL)
Baseline 0.28±0.75 0.36±1.13 0.470
After 8 weeks 0.22±0.74 0.22±1.05 0.962
Mean change −0.06±0.95 −0.14±0.88b 0.437

Notes: aP-values for the intergroup comparison. To compare mean laboratory data 
between the two groups at baseline and after 8 weeks of treatment, independent 
sample t-test was used. The mean percent change in lipid profiles from baseline to 
the end of the study was compared between the two groups using independent 
sample t-test. bP,0.05 for the comparison of baseline and after 8 weeks of treatment 
for each group using paired sample t-test.
Abbreviations: hsCRP, high-sensitivity C-reactive protein; LDL-C, low-density 
lipoprotein cholesterol; TC, total cholesterol; TG, triglyceride; HDL-C, high-density 
lipoprotein cholesterol; ApoA1, apolipoprotein A1; ApoB, apolipoprotein B.
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group vs 82.4% in the reference group, P=0.068; Table 3). 

However, in the PP analysis, a significantly higher number 

of patients achieved the LDL cholesterol goal in the generic 

atorvastatin group, when compared with those in the ref-

erence atorvastatin group (90.6% vs 83.0%, P=0.039). 

This difference mainly comes from target LDL cho-

lesterol ,100 mg/dL group (93.1% vs 79.4% goal achievement 

rate, P=0.003), whereas target LDL cholesterol ,130 mg/dL 

group (89.2% vs 91.3% goal achievement rate, P=0.746) 

and ,160 mg/dL group (100% vs 100% goal achievement 

rate) showed no significant differences (P=1.000).

Tolerability
During the study period, TEAEs were reported by 22 patients 

(12.0%: 26 events) in the generic group and by 25 patients 

(13.7%: 29 events) in the reference group (P=0.639). 

TEAEs related to the study drug had occurred in nine patients 

(4.9%) in the generic group and eight patients (4.4%) in the reference group; the difference was not statistically 

significant (P=0.804). Three serious TEAEs were reported: 

one in the generic group (admission with benign prostate 

hyperplasia) and two in the reference group (admission 

with atrial fibrillation and death from cardiogenic shock 

due to myocardial ischemia). These serious TEAEs were 

not considered to be related to study drugs. The incidences 

of specific TEAEs are described in Table 4.

Discussion
This open-label, parallel-group, multicenter, prospective, 

randomized trial was designed to compare the efficacy 

Figure 4 Percent change of LDL cholesterol after 8 weeks of treatment with 
Atorva® or Lipitor® 20 mg. There were no significant differences between the two 
treatment groups.
Abbreviation: LDL, low-density lipoprotein.

Table 4 Incidences of specific adverse events

Adverse event Atorva® 
group 
(n=183)

Lipitor® 
group 
(n=183)

Systemic event
Edema 1 (0.55) 2 (1.09)
Pain on specific site 3 (1.64) 3 (1.64)
Shock 0 (0) 1 (0.55)

Gastrointestinal system
Dyspepsia 1 (0.55) 2 (1.09)
Abdominal pain 4 (2.19) 1 (0.55)
Hiccup 1 (0.55) 0 (0)
Nausea 1 (0.55) 1 (0.55)
Diarrhea 1 (0.55) 1 (0.55)
Gastric ulcer 0 (0) 1 (0.55)
Atrophic gastritis 0 (0) 1 (0.55)

Hepatobiliary system
Elevated serum transaminase 
level

0 (0) 1 (0.55)

Musculoskeletal system
Myalgia 3 (1.64) 2 (1.09)
Lower extremity weakness 0 (0) 2 (1.09)
Arthralgia 2 (1.09) 3 (1.64)

Central and peripheral nervous system
Headache 4 (2.19) 1 (0.55)
Dizziness 1 (0.55) 2 (1.09)

Cutaneous system
Urticaria 0 (0) 1 (0.55)
Conjunctival injection 1 (0.55) 0 (0)

Respiratory system
Dyspnea 1 (0.55) 0 (0)
Respiratory tract infection 1 (0.55) 2 (1.09)
Cough 0 (0) 2 (1.09)
Sputum 0 (0) 1 (0.55)

Cardiovascular system
Palpitation 1 (0.55) 0 (0)
Atrial fibrillation 0 (0) 1 (0.55)

Genitourinary system
Benign prostate hyperplasia 1 (0.55) 0 (0)
Hematuria 0 (0) 1 (0.55)

Total number of events 26 29
Patients who experienced TEAEs 22 (12.0) 25 (13.7)

Notes: The number of events can be counted more than once per patient. Data 
presented as n (%).
Abbreviation: TEAEs, treatment-emergent adverse events.

Table 3 LDL cholesterol goal achievement rate according to 
NCEP-ATP III guideline10 after 8 weeks of treatment

Patients group Achievement rate P-valuea

Atorva® group Lipitor® group

Full analysis 
population, n (%)

157/176 (89.2) 140/170 (82.4) 0.068

Per-protocol 
population, n (%)

155/171 (90.6) 137/165 (83.0) 0.039

Note: aP-values for the intergroup comparison using χ2 tests.
Abbreviations: LDL, low-density lipoprotein; NCEP-ATP III, National Cholesterol 
Education Program Adult Treatment Panel III.
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and tolerability of the generic and branded formulation 

of atorvastatin in hypercholesterolemic patients who had 

not achieved LDL cholesterol goals. In the primary effi-

cacy analysis, the generic atorvastatin was non-inferior to 

the branded atorvastatin regarding the percent change of 

LDL cholesterol from baseline to week 8, based on the  

prespecified non-inferiority margin of 7%, in both FA and 

PP populations. The percent reductions of LDL choles-

terol, −43.9% and −43.3%, respectively, for the generic 

atorvastatin group and reference atorvastatin group, were 

compatible with results from previous studies.20–27

The changes of secondary end points including other 

lipid parameters and hsCRP were also comparable between 

the two groups. The 8-week LDL cholesterol target achieve-

ment rates recommended in the NCEP-ATP III guideline10 

were 89.2% and 82.4% in FA population and 90.6% and 

83.0% in PP population, respectively, in the generic and 

reference groups.

In PP analysis, the goal achievement rate was significantly 

higher in the generic group than in the reference group, and 

these rates were considerably higher in both the groups when 

compared to the previous studies.25,27,28

In a previous study comparing the efficacy and tolerabil-

ity of another generic formulation of atorvastatin (Lipilou®; 

Chong Kun Dang Pharmacy Corp., Seoul, Korea) 20  mg 

once daily and branded formulation of atorvastatin 20 mg 

once daily,29 the percent reduction of LDL cholesterol (44% 

in generic formulation vs 46% in branded formulation) and 

the rates of achieving the LDL cholesterol targets (87.4% 

in generic formulation vs 84.5% in branded formulation) 

showed no statistically significant differences between the 

two groups; the absolute values were similar to the results in 

our study. However, the LDL cholesterol goal achievement 

rate was significantly higher in generic formulation according 

to PP analysis in our case.

Both treatments were well tolerated, and the adverse event 

profiles of generic group and reference group were similar. 

This is consistent with previous studies that have shown a 

favorable tolerability profile of atorvastatin in a broad range 

of patients.23,24,26 Of note, comparative improvements in lipid 

profiles including reduction of LDL cholesterol and higher 

LDL cholesterol goal achievement rate in the generic group 

were not associated with an increase in TEAEs. Thus, generic 

formulation of atorvastatin may be useful for the treatment 

of hypercholesterolemia in Korean patients.

Amid the increasing awareness of cost issues in health 

care, it is well established that generic substitution of statins 

can be cost-saving.30–32 The financial burden to individual 

patients can lead to poor medication adherence and may result 

in poorer health outcomes.33–35 Therefore, the use of generic 

statins seems logical and desirable if the same efficacy and 

safety of the branded formulations could be retained. In this 

study, we proved equal efficacy and tolerability between the 

generic and branded formulations of atorvastatin. Moreover, 

the generic atorvastatin showed significantly higher LDL 

cholesterol goal achievement rate than branded atorvasta-

tin. These results support an evidence-based use of generic 

atorvastatin with substantial cost savings while maintaining 

the established efficacy and tolerability.30,34

This study has some limitations, and these need to be 

considered when evaluating the study results. 1) This was an 

open-label study. The open-label design could have caused 

bias in evaluation of efficacy results and assessment of 

adverse drug events. However, these potential biases could 

be reduced by selecting end points from laboratory tests.  

2) Despite all our efforts to retain patients, the dropout and 

non-completion rate was relatively high (30 patients, 7.98%) 

in this study. However, because the adjusted sample size 

was calculated assuming a 20% dropout rate, this might not 

affect the results. 3) The long-term clinical outcomes were 

not evaluated in this study. Finally, because this study was 

not primarily powered to detect differences in safety profile, 

the comparable rates of TEAE in this study cannot exclude 

the possible undetected differences. Therefore, future post-

marketing survey is warranted.

Conclusion
The generic formulation of atorvastatin 20 mg was not infe-

rior to the branded formulation of atorvastatin 20 mg in this 

8-week treatment of hyperlipidemic Korean patients. In PP 

analysis, the LDL cholesterol goal achievement rate was 

significantly higher in the generic atorvastatin group. Both 

formulations were well tolerated. Based on these results, 

generic formulation of atorvastatin might be suitable for the 

management of hyperlipidemia in Korea.
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