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Abstract

however, not clear.

morning of hospitalization (D1, D2).

term treatment of ACS patients.

Background: Intensive statin therapy decreases mortality and incidence of coronary events in patients after acute
coronary syndrome (ACS). Recently it has been reported that spontaneous lipid levels remain clinically stable during
ACS. The immediate influence of lipid levels by high-dose statin therapy initiated at admission in ACS patients is,

Methods: We have analyzed a group of 114 patients with ACS (mean age 63.7; females 25.4%). Atorvastatin 80 mg was
administered at admission and then once daily for the rest of hospitalization. The levels of total cholesterol (TC), LDL-
cholesterol (LDL), HDL-cholesterol (HDL), and triglycerides (TG) were measured at admission (D0), and then every

Results: The mean entry values (D0) of TC, LDL, HDL and TG (in mmol/L) were 5.24,3.26,1.07 and 1.31, respectively. The
therapy with atorvastatin 80 mg resulted in a decrease of TC levels in the first morning (D1) by 6.1% and in the second
morning (D2) by 13.2% (p < 0.001 for all comparisons with the entry value DO); LDL was decreased by 5.8% (D1) and

15.6% (D2) (p < 0.001 vs. DO); the level of HDL was decreased by 7.5% (D1) and 12.1% (D2) (p < 0.001 vs. D0). In contrast,
the TG level was higher in the first morning (D1) by 20.6% and in the following morning (D2) by 25.5% (p < 0.05 vs. DO).

Conclusions: We have shown that intensive statin therapy started at admission in ACS patients has a highly significant,
immediate effect on all monitored lipid levels. Since TC and LDL levels were decreased as predicted, reduction in HDL
and increase in TG levels suggest a different acute effect of high-dose statin on lipid levels in comparison with long-

Introduction

Statins, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors, have been for two decades
successfully used in the therapy of hypercholesterolemia
and stable ischemic heart disease. During the recent
years, several large clinical trials were presented showing
a beneficial effect of statin therapy started in acute coro-
nary syndrome (ACS) patients after clinical stabilization
or before discharge [1-3]. Moreover, it has been shown
that intensive (high-dose) statin therapy is superior to
standard-dose: in the meta-analysis intensive statin ther-
apy decreased not only the incidence of cardiovascular
events but also total mortality in patients after ACS with-
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out increase of serious side effects [4,5]. Intensive statin
therapy is therefore currently widely recommended in
patients after ACS.

Besides lipid-lowering effect activity, however, statins
exhibit also other effects: they suppress inflammation,
decrease oxidative stress, improve endothelial dysfunc-
tion, protect against ischemia damage, have a slight anti-
thrombotic property etc. [6]. Statins may, therefore,
favourably modulate several pathways playing an impor-
tant role in the pathogenesis of ACS and these effects
could be used not only in early secondary prevention
after ACS but also in the therapy of unstable ACS patients
at admission. Analyses of ACS registries have shown a
beneficial effect of statin-therapy initiation within 24
hours of hospital admission [7] and recently also small
clinical studies were published showing a promising
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effect of statin administered in the first-line therapy of
ACS [8].

During the early phases of ACS, rapid changes occur in
the serum levels of markers of myocardial necrosis,
inflammation, oxidative stress, and others. Interestingly,
only a limited number of authors focused on lipid levels
in ACS patients; these studies which were mostly smaller
in the size of population or did not use contemporary rec-
ommendations for ACS management including coronary
interventions have shown a decrease in total and LDL-
cholesterol [9-12]. Analysis of the baseline data from the
LUNAR study has, however, demonstrated in a large ACS
population treated according to current guidelines that
there are only clinically insignificant spontaneous
changes in the lipid parameters (total cholesterol, LDL-
cholesterol, HDL-cholesterol, and triglycerides) in the
first four days of ACS [13]. It is, however, still not clear
whether the lipid levels in the early phase of ACS may be
influenced by intensive statin treatment.

Up to the best knowledge, this is the first study focusing
on the immediate effect of high-dose statin administered
in the first-line therapy of ACS on the lipid parameters.

Methods

Subjects

The study protocol was approved by the institutional eth-
ics committee; written informed consent was obtained
from all participating subjects. One-hundred and four-
teen consecutive patients admitted to the Coronary Care
Unit for ACS were enrolled in this study. Eligible patients
with ST elevation ACS had rest chest pain less than 12
hours before admission and > 1 mm ST-segment eleva-
tion in two or more contiguous leads or new left bundle
branch block on ECG. Eligible patients with non-ST ele-
vation ACS had rest chest pain during the past 24 hours
and > 1 mm ST segment depression or negative T waves
in two or more contiguous leads. Exclusion criteria were:
concomitant active liver disease or known persistent ele-
vation of transaminases more than three times above the
upper limit, the patient is already on high-dose statin
therapy, known allergy for atorvastatin or intolerance of
high-dose atorvastatin, disability of oral drug administra-
tion, pregnancy or nursing, women of fertile age without
effective contraception, suspicions of muscle disease,
such as myositis, and subjects younger than 18 years.

At admission for ACS, blood samples were taken for
examination of the baseline fasting or non-fasting serum
lipid parameters: total cholesterol (TC), triglycerides
(TG), LDL-cholesterol (LDL-C), and HDL-cholesterol
(HDL-C); fasting lipid levels were then measured every
morning of hospitalization. Atorvastatin 80 mg (Sortis,
Pfizer) was administered immediately after samples for
baseline lipid assessment were obtained, and then once
daily for the rest of the study;, if tolerated.
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All patients underwent urgent coronary angiography
and percutaneous coronary intervention, if necessary.
Standard therapy included aspirin, heparin, low-molecu-
lar-weight heparin or fondaparinux, and clopidogrel in all
patients, nitrates, beta-blockers, and angiotensin-con-
verting-enzyme inhibitors according to the clinical condi-
tions.

Laboratory assays

Blood samples for lipid level analysis were taken at admis-
sion and then on the first and second morning of hospi-
talization. TC, LDL-C, HDL-C, and TG levels were
directly measured with UNICEL DxC 800 (Beckman
Coulter, USA) automatic analyzer system immediately
after blood samples were obtained.

Statistical analysis

The values are expressed as means + standard error (SE).
Statistical analysis of lipid level differences was per-
formed by paired two-tail ¢-test. P < 0.05 was considered
to be statistically significant.

Results

From January to December 2009 114 patients with ACS
were recruited. The mean age was 63.7, majority were
males (75%), ST-elevation ACS was experienced by 65%
of enrolled subjects (Table 1). The mean baseline levels
(DO) of TC, LDL-C, HDL-C and TG were 5.24 + 0.07, 3.26
+0.07, 1.07 £ 0.02, and 1.31 £ 0.07 mmol/L, respectively.
The administration of atorvastatin 80 mg resulted in a
decrease of TC levels in the first morning of hospitaliza-
tion (D1) to 4.92 + 0.07 and in the second morning (D2)
to 4.55 + 0.08 (mmol/L; P < 0.001 for all comparisons
with DO) (Figure 1A); LDL-C was decreased to 3.07 + 0.07
(D1) and to 2.75 + 0.08 (D2) (mmol/L; P < 0.001 for all
comparisons with D0) (Figure 1B); the level of HDL-C
was reduced to 0.99 + 0.02 (D1) and 0.94 + 0.02 (D2)

Table 1: Baseline characteristics of the study group.

Mean age (years) 63.7
Female 25.0
History of
CAD 28.0
diabetes 29.8
hypertension 67.5
Current smokers 48.2
Type of ACS
STE 65.0
NSTE 35.0

Results are expressed in per cent if not stated differently. CAD,
coronary artery disease; ACS, acute coronary syndrome; STE, ST-
elevation on electrocardiogram; NSTE, non-ST-elevation on
electrocardiogram.
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Figure 1 Serum levels of lipid parameters in early phases of acute coronary syndrome in patients (N = 114) with atorvastatin 80 mg therapy
initiated at admission. Serum lipids were measured at admission (D0), first morning of hospitalization (D1), and second morning of hospitalization
(D2). Panel A: levels of total cholesterol. Panel B: levels of LDL-cholesterol. Panel C: levels of HDL-cholesterol. Panel D: levels of triglycerides.

(mmol/L; P < 0.001 for all comparisons with DO) (Figure
1C). In contrast, the TG level was increased to 1.58 + 0.06
in D1 and 1.64 + 0.07 in D2 (mmol/L; P < 0.05 for all com-
parisons with DO) (Figure 1D). The therapy with atorvas-
tatin 80 mg was well tolerated: we did not register any
case of myopathy, myositis, rhabdomyolysis or statin-
related elevation of alanine aminotransferase; creatine
phosphokinase and aspartate aminotransferase were ele-
vated in most subjects as a result of myocardial necrosis.

Discussion

The major observation of this study is that atorvastatin 80
mg significantly influences the lipid parameters already
within one or two days, if administered in the first-line
therapy of ACS. Furthermore, we have shown that an

acute effect of intensive atorvastatin therapy on HDL-C
and TG is opposite to long-term treatment: we have
observed an acute decrease in HDL-C and an acute
increase in TG levels.

Current evidence for the acute effect of statins on lipid
levels in ACS patients is poor. Present results are in
cagreement with our previous study showing rapid
reduction of TC and LDL-C after administration of flu-
vastatin 80 mg in ACS patients [6]. A decrease of TC and
LDL-C has been reported also by Michelena et al. [14]
after three days of high-dose simvastatin therapy in stable
high-risk patients, by Zhou et al. [15] after one-week
atorvastatin therapy of ACS patients, by Marchesi et al.
[16] after one-week atorvastatin therapy in women with
hypercholesterolemia, and by Li et al. [17] after two
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weeks of simvastatin treatment in patients with dyslipi-
demia. On the other hand, Tsunekawa et al. [18] did not
observe any difference in blood lipids after a three-day
therapy with cerivastatin in elderly diabetic patients; this
discrepancy can be at least partly explained by the low
dose of cerivastatin (0.15 mg/day) as well as by different
patient's characteristics.

In our previous study we observed only an insignificant
trend to acute decrease in HDL-C as a result of fluvasta-
tin 80 mg treatment in ACS patients and the TG level in
this study was not changed [6]; this discordance with the
present observation may be explained by the less potent
lipid-lowering effect of fluvastatin in comparison with
atorvastatin, as well as by the smaller sample size and
shorter follow-up. In other studies focusing on the short-
term effect of statins on the lipid profile that were carried
out with stable patients and on lipid levels measured after
three to fourteen days of therapy HDL-C and TG were
not significantly changed [14-17]. We have no clear
explanation for the marked increase in TG levels in our
study, despite the fact that the baseline sample was mostly
taken in non-fasting conditions whereas the D1 and D2
samples were fasting.

The major limitation of the present study is the absence
of control group. It has been, however, recently reported
that the spontaneous changes in lipid profile during the
first days of ACS in patients managed according to cur-
rent recommendations are only borderline or statistically
not significant [13]; it can be, therefore, anticipated that
the lipid profile in statin non-users will be similar to the
baseline levels. Another limitation comes from the small
size of the studied population; however, the observed
changes in lipid levels are statistically highly significant.
Furthermore, we have determined the lipid profile in
non-fasting patients in the baseline and then in fasting
conditions in D1 and D2. Non-fasting lipid measure-
ments were, however, used also in other studies focusing
on the rapid effect of statins [6,12,14] and we did not
observe TG levels high enough to interfere with the anal-
ysis of other lipid parameters; moreover, surprisingly, we
have found that after administration of atorvastatin the
fasting TG levels were higher than the non-fasting base-
line value.

It can be concluded that intensive atorvastatin therapy
initiated at admission of patients with ACS has a prompt
acute effect on the lipid profile and that this effect differs
from the long-term statin treatment. Further research is,
however, needed to confirm and explain these results.

Competing interests

The study was supported by the grand from the Ministry of Health of the
Czech Republic. Moreover, authors received research funds, consultancy hono-
raria, and speakers honoraria from AstraZeneca, Hoffman La Roche, Novartis,
Pfizer, and Servier.

Page 4 of 5

Authors' contributions

DV: laboratory and clinical data analysis and interpretation, manuscript draft-
ing; PO: conception and design of the trial, critical revision of the manuscript;
AK: clinical data analysis and interpretation, critical revision of the manuscript.
All authors have read and approved the final manuscript.

Acknowledgements
This study was supported by the grant of the Ministry of Health of the Czech
Republic, Nr. 00000064203.

Author Details
Cardiovascular Center, Department of Cardiology, Na Homolce Hospital,
Prague, Czech Republic

Received: 15 June 2010 Accepted: 14 July 2010
Published: 14 July 2010

References

1. Schwartz GG, Olsson AG, Ezekowitz MD, Ganz P, Oliver MF, Waters D,
Zeiher A, Chaitman BR, Leslie S, Stern T: Effects of atorvastatin on early
recurrent ischemic events in acute coronary syndromes: the MIRACL
study: a randomized controlled trial. Jama 2001, 285:1711-1718.

2. Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rouleau JL, Belder R, Joyal
SV, Hill KA, Pfeffer MA, Skene AM: Intensive versus moderate lipid
lowering with statins after acute coronary syndromes. N EnglJMed
2004, 350:1495-1504.

3. delemos JA, Blazing MA, Wiviott SD, Lewis EF, Fox KA, White HD, Rouleau
JL, Pedersen TR, Gardner LH, Mukherjee R, et al.: Early intensive vs a
delayed conservative simvastatin strategy in patients with acute
coronary syndromes: phase Z of the A to Z trial. Jama 2004,
292:1307-1316.

4. Hulten E, Jackson JL, Douglas K, George S, Villines TC: The effect of early,
intensive statin therapy on acute coronary syndrome: a meta-analysis
of randomized controlled trials. Arch Intern Med 2006, 166:1814-1821.

5. Josan K, Majumdar SR, McAlister FA: The efficacy and safety of intensive
statin therapy: a meta-analysis of randomized trials. Cmaj 2008,
178:576-584.

6.  Ostadal P, Alan D, Vejvoda J, Cepova J, Kukacka J, Blasko P, Martinkovicova
L, Vojacek J: Immediate effect of fluvastatin on lipid levels in acute
coronary syndrome. Mol Cell Biochem 2007, 306:19-23.

7. Fonarow GC, Wright RS, Spencer FA, Fredrick PD, Dong W, Every N, French
WJ: Effect of statin use within the first 24 hours of admission for acute
myocardial infarction on early morbidity and mortality. Am JCardiol
2005,96:611-616.

8. Ostadal P, Alan D, Vejvoda J, Kukacka J, Macek M, Hajek P, Mates M, Kvapil
M, Kettner J, Wiend! M, et al.: Fluvastatin in the first-line therapy of Acute
Coronary Syndrome: results of the multicenter, randomized, double-
blind, placebo-controlled trial (The FACS-trial). Trials 2010.

9. FyfeT, Baxter RH, Cochran KM, Booth EM: Plasma-lipid changes after
myocardial infarction. Lancet 1971, 2:997-1001.

10. Sniderman AD, Teng B: Predictable changes in low density lipoprotein
composition after acute myocardial infarction. Atherosclerosis 1977,
27:361-368.

11. Rosenson RS: Myocardial injury: the acute phase response and
lipoprotein metabolism. JAm Coll Cardiol 1993, 22:933-940.

12, Fresco C, Maggioni AP, Signorini S, Merlini PA, Mocarelli P, Fabbri G, Lucci
D, Tubaro M, Gattone M, Schweiger C: Variations in lipoprotein levels
after myocardial infarction and unstable angina: the LATIN trial. /tal
Heart J 2002, 3:587-592.

13. Pitt B, Loscalzo J, Ycas J, Raichlen JS: Lipid levels after acute coronary
syndromes. JAm Coll Cardiol 2008, 51:1440-1445.

14.  Michelena HlI, Osorio LA, Citkowitz E: Cholesterol levels after 3 days of
high-dose simvastatin in patients at moderate to high risk for coronary
events. IntJCardiol 2005, 101:111-114.

15. Zhou T, Zhou SH, Qi SS, Shen XQ, Zeng GF, Zhou HN: The effect of
atorvastatin on serum myeloperoxidase and CRP levels in patients with
acute coronary syndrome. Clin Chim Acta 2006, 368:168-172.

16. Marchesi S, Lupattelli G, Siepi D, Schillaci G, Vaudo G, Roscini AR, Sinzinger
H, Mannarino E: Short-term atorvastatin treatment improves
endothelial function in hypercholesterolemic women. J Cardiovasc
Pharmacol 2000, 36:617-621.


http://www.lipidworld.com/content/9/1/71
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11277825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15007110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15337732
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17000936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18299547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17653509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16125480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20500832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4108108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=197978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7689082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12478816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18402897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15860392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16480969
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11065222

Vondrakova et al. Lipids in Health and Disease 2010, 9:71 Page 5 of 5
http://www.lipidworld.com/content/9/1/71

17. LiJJ, Chen MZ, Chen X, Fang CH: Rapid effects of simvastatin on lipid
profile and C-reactive protein in patients with hypercholesterolemia.
Clin Cardiol 2003, 26:472-476.

18. Tsunekawa T, Hayashi T, Kano H, Sumi D, Matsui-Hirai H, Thakur NK,
Egashira K, Iguchi A: Cerivastatin, a hydroxymethylglutaryl coenzyme a
reductase inhibitor, improves endothelial function in elderly diabetic
patients within 3 days. Circulation 2001, 104:376-379.

doi: 10.1186/1476-511X-9-71

Cite this article as: Vondrakova et al, Immediate effect of intensive atorvas-
tatin therapy on lipid parameters in patients with acute coronary syndrome
Lipids in Health and Disease 2010, 9:71

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BioMed Central



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14579918
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11468195

	Abstract
	Background:
	Methods:
	Results:
	Conclusions:

	Introduction
	Methods
	Results
	Discussion
	Competing interests
	Authors' contributions
	Acknowledgements
	Author Details
	References


