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ABSTRACT
Background and Objectives: Lipoprotein-a potentially represents a useful tool for risk stratification 
in cardiovascular accidents.  The aim of this study was to evaluate the atorvastatin effect on serum 
lipid profile & lipoprotein A. 
Material & Methods: In 2009, 405 patients with acute coronary syndrome randomly were divided 
into 2 groups, taking 20 & 40 mg atorvastatin daily for 3 months. Lipid profile & lipoprotein-a 
serum levels were checked at the beginning of the study and also one and three months later.
Results: There was no statistical difference between the two groups in all measurements except 
in patients with unstable angina. The difference lay in the change of LP-a level after one month 
(P=0.045) and in apo-a level in all patients in the second and the third measurements compared 
with the first one (P=0.001 & P=0.002).
Discussion: It appears that the two doses (20mg and 40mg) of atorvastatin have a reduction effect 
on lipoprotein-A and serum lipid levels, but no difference is seen in the level of reduction. The 40 
mg atorvastatin leaves more effects on reduction of apo-a than on the 20 mg after one and three 
months.
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Introduction

Lipoprotein-a (Lp-a) is present in both 
humans and primates. It shares many 
properties with low-density lipopro-

tein (LDL), but contains a unique protein 
moiety designated apo (a), linked to apoli-
poprotein B-100 by a single disulfide bond. 
Lp-a is an independent but moderate risk fac-
tor for coronary artery disease, and smaller 
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size apo (a) is associated with coronary artery 
disease (1,2).
Statins reduce cholesterol by inhibiting 3-hy-
droxy-3-methylglutaryl coenzyme-A (HMG-
CoA) reductase (3,4),which plays the main 
role in cholesterol production (4). 
Statins competitively inhibit HMG-CoA re-
ductase, the first committed enzyme of the 
HMG-CoA reductase pathway (1,3). Since 
statins are similar to HMG-CoA on a molecu-
lar level they replace HMG- CoA in the en-
zyme and reduce the rate of its production of 
mevalonate, the next molecule in the cascade 
that finally produces cholesterol, in addition 
to a number of other compounds. In the end, 
it reduces cholesterol through certain mecha-
nisms(3,4).
Any increase in the cholesterol level has 
proven to raise the risk of cardiovascular 
diseases (4). 
Therefore, statins can help prevent cardiac 
diseases while they could be also used as 
secondary preventive treatment(4).  Statins 
scarcely cause complications, but they seri-
ously damage muscles when complications 
emerge (3). Cardiac diseases are less likely 
when the level of Serum LDL-C  is below 60 
mg/dl than when the level is above 80 mg/
dl(4). 
From the available clinical trial data, ator-
vastatin can be considered one of the most 
effective statins, not only by taking into ac-
count its effects on LDL-C and ability to meet 
recommended treatment guidelines for this 
parameter, but also its effect on triglyceride 
(TG) levels and capacity to modify lipopro-
tein composition in a non-atherogenic man-
ner(2,4,5). 
By the way, a few studies have been conduct-
ed to examine the atorvastatin effect on apo-
paroteins and lipoproteins. This study was 
designed to evaluate the effect of atorvatatin 
on serum level of Lp-a in patients with acute 
coronary syndrome (ACS).

Materials and Methods

In a randomized clinical trial, 405 patients 
with acute coronary syndrome, admitted 
into Imam Khomeini Hospital’s CCU from 
Sep. 2009 to Sep 2010, were selected.  ACS 
includes unstable angina (UA), ST-elevation 
myocardial infarction (STEMI) and non-ST-
elevation myocardial infarction (NSTEMI). 
Diagnosis was carried out by cardiology 
residents aided by relevant professors. 
Exclusion criteria include impaired liver 
function test & serum LDL less than 30mg/
dL & more than 200mg/dL.
Employing the method of allocation conceal-
ment, patients were randomly divided into 
two groups. The first group was treated by 
atorvastatin 80 mg (40mg BD) for 2-3 days 
then followed by 20mg/d while the latter con-
tinued by 40mg/d for 3 months. All patients 
were advised to take first step diet of National 
Cholesterol Education Program (5).
Prior to treatment as well as one and three 
months after the beginning, the serum levels 
of Lp-a, apo(a), total cholesterol (Chol), LDL, 
High density lipoprotein (HDL) & triglycer-
ide (TG) were checked at the hospital lab. The 
method used for cholesterol was CHOD-PAP, 
for HDL & LDL was photometry, for TG was 
GPO-PAP and for Lp-a was imunoturbido-
metric. All the kits were made by BioSystem 
S.A. company in Spain. The study was car-
ried out according to the principles of decla-
ration of Helsinki. The local Ethics Commit-
tee of Tehran University of Medical Sciences 
approved the study protocols. 
The statistical analysis was performed by 
SPSS 13th version software using descriptive, 
frequencies, t-test & bivariate correlation. 
Data reported in form of mean ± standard 
deviation (SD). The level of significance 
assumed 0.05.
Since there was no trial, patients did not 
undergo additional procedures. Nor did they 
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pay for any test. The Helsinki statement 
was followed in this study. The data are 
confidential.

Result

Out of 405 patients, 227 proceeded with the 
first follow up one month & 89 others went 
ahead with the second follow up 3 months 

after the beginning of the treatment. 
There were 113 (49.8%) of them in first group 
(taking 40mg/d atorvastatin) & 114 (50.2%) 
in second group (taking 20mg/d). A total of 49 
patients from the first & 40 patients from the 
second groups continued into the 2nd follow 
up. Demographic data of total & both studied 
groups are summarized in Table 1.

Table 1- Demographic data of patients 

Group I Group II Total P-value

Gender 
F*: 41 (36.3%)

M**: 72 (68.7%)
F: 37 (32.5%)
M: 77 (67.5%)

F: 78 (34.4%)
M: 149 (65.6%)

0.544

Age (yr) 61.32±8.43 61.48±7.89 61.4±8.15 0.88

Diagnosis
U/A*** 41 (36.3%) 47 (41.2%) 88 (38.8%)

0.784STEMI**** 46 (40.7%) 35 (30.7%) 81 (35.7%)
NSTEMI***** 26 (23%) 32 (28.1%) 58 (25.5%)

*Female		  ** Male		  ***Unstable angina
****st-elevation myocardial infarction		  *****non st-elevation myocardial infarction

Lipid profile was checked in all three sessions. 
Table 2 shows the results. Except for Apo-a, 
none of other variables indicated any signifi-

cant difference in the two groups. The studied 
groups were different in Apo-a in the second 
(P=0.055) and the third (P=0.031) follow up.

Table 2- lipid profile of patients in three measurements

Group I (n=113) Group II (n=114) P-value

HDL*
(mg/dl)

First 41.6±15.4 40.6±15.2 0.534
Second 43.9±21.4 40±15.3 0.291
Third 41.4±19.2 40.1±14.2 0.934

LDL**
(mg/dl)

First 90.5±35.4 87.7±30.7 0.578
Second 78±39.9 75.5±48.2 0.258
Third 68.8±43.2 72.7±47.7 0.632

Cholesterol 
(mg/dl)

First 167±54.6 162±46.8 0.557
Second 145.1±51.5 151±59.6 0.633
Third 135±47.1 141.9±55.7 0.581

TG***
(mg/dl)

First 138.5±58.5 138.4±55.3 0.811
Second 142.3±72.6 138.5±72.2 0.502
Third 117.5±82.1 102±57.2 0.632

Lp-a****
(mg/dl)

First 54.2±69.6 46.1±47.9 0.708
Second 45.6±74.7 41.9±53.9 0.987
Third 31.5±42.1 33.1±32.4 0.405

Apo-a
(mg/dl)

First 146.6±95 185.8±116.4 0.886
Second 141.3±58 141.6±60 0.055
Third 121.1±59.1 145.1±85.3 0.031

*High-density lipoprotein	 **Low-density lipoprotein
*** Triglyceride		  **** Lipoprotein-a



104

Vol.7 No.2, Spring 2012IRANIAN JOURNAL OF PATHOLOGY

The Effect of Two Different Doses of  ...

In patients with unstable angina (U/A), Lp-a 
status of group I in the first follow up was 
significantly lower than group II (P=0.045), 
but in all others the Lp-a did not change.
As far as gender is concerned, both groups 
were statistically identical in changes between 

all of three measurements.
Table 4 shows the results of test of correlation 
between Lp-a serum level changes and age in 
the studied groups. No significant correlation 
was determined between age and lp-a level in 
the three measurements. 

The increase/decrease of serum levels 
of variables during the study period was 

measured and examined by t-test. Results are 
summarized in Table 3.

Table 3- Differences of variables between three evaluations in groups

Changes between Group I (n=113) Group II(n=114) P-value

HDL*
(mg/dl)

Second -First 2.3±14.9 -0.6±12.7 0.119
Third -Second -4.5±73.6 -30.2±60 0.412
Third-First -1±14.9 -13.4±15.2 0.869

LDL**
(mg/dl)

Second -First -12.5±41.5 -12.2±38.2 0915
Third -Second 42.2±39 47.3±38.4 0.473
Third-First -15.5±49.4 -13.4±40.6 0.837

Cholesterol 
(mg/dl)

Second -First -21.9±45.9 -11±42.4 0.065
Third -Second -0.1±29.7 -6.1±25.2 .0315
Third-First -24.3±48.6 -18.9±45 .0335

TG***
(mg/dl)

Second -First 3.8±47.8 0.1±52.1 0.579
Third -Second -23.9±70.4 -51.6±56.6 0.073
Third-First -28.5±90.2 -44±62 0.463

Lp-a****
(mg/dl)

Second -First -8.6±42.4 -4.2±37.1 0.245
Third -Second -10.1±21.4 -11.9±25.1 0.853
Third-First -23.9±32.9 -22.5±35.5 0./195

Apo-a
(mg/dl)

Second -First -9.4±92.3 34.7±112.2 0.001
Third -Second 13.6±62 30.1±77.4 0.279
Third-First -9.4±92.3 30.4±112.2 0.002

*High-density lipoprotein	 **Low-density lipoprotein
*** Triglyceride		  **** Lipoprotein-a

Table 4- Correlation between age and LP-a in both groups

Changes etween Group I (n=113) Group II  (n=114)

Second & first
Pearson (r) -0.141 0.05
P-value 0.136 0.597

Third & second
Pearson (r) -0.038 0.197
P-value 0.796 0.222

Third & first
Pearson (r) -0.068 -0.005
P-value 0.641 0.977
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Discussion 

Although the study faced the challenge of 
the patients’ refusal to be followed up upon, 
researchers had to get more patients to fulfill 
the whole sample size. Moreover, a proper 
use of drugs could not be exactly monitored 
throughout the study.  
To test the effects of atorvastatin on serum 
lipids and Lp-a levels, 90 dyslipidaemic, 
patients treated with 20 mg of atorvastatin for 
24 weeks, were studied by Goudevenos et al. 
in 2001 (6). Atorvastatin was highly effective 
in normalizing the serum lipid profile, but 
no significant change in median serum Lp-a 
levels was observed in the whole group of 
patients. Therefore, no evidence was found 
of atorvastatin influencing serum Lp=a levels 
(6). Similarly, we showed in our study that 
serum Lp-a levels is not correlated with two 
studied doses of atorvastatin. 
Gonbert et al. in 2002, described the serum 
levels of Lp (a) and of apo (a) in patients 
with hypercholesterolemy before and after 
treatment (6 weeks) with atorvastatin 10 mg/
day or simvastatin 20 mg/day. After treatment, 
both statins significantly diminish Lp-a levels 
but did not significantly lowered Lp (a), 
although this effect was of greater magnitude 
in atorvastatin-treated patients (7). Our study 
approves this pattern and according to them 
Lp-a levels in both groups decreased during 
time.
Also in previous studies (8-10) it showed 
that atorvastatin significantly lowered Lp-a. 
It appears that 40mg atorvastatin can reduce 
significantly the serum level of Apo-a in 
comparison with 20mg (9-12). Based on our 
study, 20mg and 40mg of atorvasatin usually 
have similar effect on serum lipid profile.

Conclusion

The two different doses of atorvastatin had 
no difference in serum lipid and Lp-a levels. 

In the view of other studies mentioned above, 
we can conclude that the adjustment of 
atorvastatin dose in ACS patients can be based 
on other factors such as drug availability and 
patient tolerance. Drug side effects also can 
play this role. Since no difference was found 
between 20mg and 40mg; these conditions 
will determine the final dose of atorvastatin 
for each patient. 

Acknowledgments 

This study was financed by the Vice-Chancel-
lor for Research Affairs of Tehran University 
of Medical Sciences. The authors of this ar-
ticle offer their sincere gratitude to him. This 
research was granted to Dr Alireza Abdollahi. 
The authors are also thankful to Mrs Moham-
madzadeh and Sarbiai for their assistance in 
measuring the variables. Many thanks also 
to Dr. Hamed Rahbari for his contribution to 
this article. The authors hereby declare that 
they have no conflicts of interest.

References

1. Anuurad E, Boffa MB, Koschinsky ML, Ber-
glund L. Lipoprotein(a): a unique risk fac-
tor for cardiovascular disease. Clin Lab Med 
2006;26(4):751-72.
2. Gudnason V. Lipoprotein(a): a causal indepen-
dent risk factor for coronary heart disease? Curr 
Opin Cardiol 2009;24(5):490-5.
3. Tziomalos K, Athyros VG, Wierzbicki AS, 
Mikhailidis DP. Lipoprotein a: where are we 
now? Curr Opin Cardiol 2009;24(4):351-7.
4. Poli A. Atorvastatin: pharmacological char-
acteristics and lipid-lowering effects. Drugs 
2007;67 Suppl 1:3-15.
5. Executive Summary of The Third Report of 
The National Cholesterol Education Program 
(NCEP) Expert Panel on Detection, Evaluation, 
And Treatment of High Blood Cholesterol In 
Adults (Adult Treatment Panel III). JAMA 2001; 
285(19):2486-97.
6. Goudevenos JA, Bairaktari ET, Chatzidimou 



106

Vol.7 No.2, Spring 2012IRANIAN JOURNAL OF PATHOLOGY

The Effect of Two Different Doses of  ...

KG, Milionis HJ, Mikhailidis DP, Elisaf 
MS. The effect of atorvastatin on serum 
lipids, lipoprotein(a) and plasma fibrinogen 
levels in primary dyslipidaemia--a pilot study 
involving serial sampling. Curr Med Res Opin 
2001;16(4):269-75.
7. Gonbert S, Malinsky S, Sposito AC, Laouenan 
H, Doucet C, Chapman MJ, et al. Atorvastatin 
lowers lipoprotein(a) but not apolipoprotein(a) 
fragment levels in hypercholesterolemic subjects 
at high cardiovascular risk. Atherosclerosis 
2002;164(2):305-11.
8. Branchi A, Rovellini A, Fiorenza AM, Som-
mariva D. Effects of bezafibrate and of 2 HMG-
CoA reductase inhibitors on lipoprotein (a) level 
in hypercholesterolemic patients. Int J Clin Phar-
macol Ther 1995;33(6):345-50.
9. van WS, Smilde TJ, Trip MD, de BT, 

Kastelein JJ, Stalenhoef AF. Long term statin 
treatment reduces lipoprotein(a) concentrations 
in heterozygous familial hypercholesterolaemia. 
Heart 2003;89(8):893-6.
10. Wu SC, Shiang JC, Lin SL, Wu TL, Huang 
WC, Chiou KR, et al. Efficacy and safety of 
statins in hypercholesterolemia with emphasis on 
lipoproteins. Heart Vessels 2005;20(5):217-23.
11. Christensen S, Thomsen RW, Johansen MB, 
Pedersen L, Jensen R, Larsen KM, et al. Pread-
mission statin use and one-year mortality among 
patients in intensive care - a cohort study. Crit 
Care 2010;14(2):R29.
12. Wang PS, Solomon DH, Mogun H, Avorn J. 
HMG-CoA reductase inhibitors and the risk of 
hip fractures in elderly patients. JAMA 2000; 
283(24):3211-6.


