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The efficacy of statins in subjects with chronic heart failure (CHF) is
still controversial. Despite encouraging findings from observational
studies, randomized trials failed to demonstrate that lipid lowering
drugs such as rosuvastatin may significantly reduce outcomes and im-
prove survival in CHF [1,2]. Nevertheless, some interesting findings
showed that atorvastatin may improve left ventricular systolic function
and serum markers of inflammation in nonischemic heart failure [3].
Data from meta-analyses support the hypothesis that all-cause mortal-
ity is significantly reduced with atorvastatin therapy compared with
placebo in CHF patients, with similar results in cardiovascular mortality
and sudden cardiac death [4].

The global framework in the statin therapy was recently changed by
latest guidelines issued by the joint American Heart Association and the
American College of Cardiology [5] which classified available statins on
the basis of their capacity in reducing cholesterol levels [6,7] into high-,
moderate- or low-intensity statins.

We therefore aimed to ascertainwhether different statinswithin the
same intensity class are associated with different outcomes in a clinical
registry on CHF.

Patients with CHF from the Daunia HF Registry were enrolled in the
study and underwent clinical evaluation. The Daunia HF Registry enrolls
outpatients with CHF, at least one hospitalization for HF, and in stable
clinical conditions [8,9] fromDaunia region (South-Eastern Italy, capital
city Foggia, where our University Hospital is located).

A direct clinical follow-up was performed every 6 months. Clinical
follow-up was anticipated in the case of occurrence of acute HF (AHF).
Medical history, heart rate, systolic blood pressure, body mass index,
NYHA class, and medications were recorded. All patients underwent
conventional 2D and TDI echocardiography in ambulatory setting and
under resting conditions. The rate of incidence of re-hospitalization for
worsening HF was also recorded: worsening HF was defined as signs
and symptoms of HF requiring either hospitalization or treatment
with intravenous diuretics, vasodilators or positive inotropes, mechani-
cal fluid removal, or intra-aortic balloon pump. When direct clinical
examination was not possible, direct telephonic contact was held with
the patients or a next of a kin.

We therefore focused on subjects assuming statins, excluding from
the analysis both those not in treatment with statins and those treated
with low-intensity and high-intensity statins.

Remaining subjects were divided into 3 groups: those assuming
atorvastatin, those assuming rosuvastatin, those assuming simvastatin.
The incidence of cardiovascular death (CVD) was therefore recorded.

All participants gave a written informed consent. The study was
approved by Local Ethics Committee and complies with Helsinki
declaration.

Continuous variables were expressed asmean± standard deviation
and comparedwith Student's t-test, categorical variables as percentages
and compared with χ2 test. Trends were analyzed by χ2 test. Logistic
regression analysis was performed to calculate odds ratio (OR) with
95% confidence intervals (C.I.). Event-free survival was shown with
Kaplan–Maier curves and assessed with Log-rank test as intention to
treat. Univariate results were tested in a multi-variate Cox analysis for
age, gender, diabetes and principal bias factors. A p b 0.05 was consid-
ered statistically significant.

Given a type-I error probability associated with this test of this null
hypothesis of 0.05, a minimum accrual interval of 12 months, an addi-
tional follow-up after the accrual interval of 6 months and previously
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reported survival medians and hazard ratio [10], we will need to study
at least 55 experimental subjects and the same number of control sub-
jects to be able to reject the null hypothesis that the experimental and
control survival curves are equal with probability (power) 80%.

661 subjects with CHF were enrolled in the Daunia HF Registry
(Fig. 1); statins were used in the 62% of subjects, and moderate-
intensity statins in 62% of patients assuming statins (135 atorvastatin
10–20 mg, 61 simvastatin 20–40 mg, 27 rosuvastatin 5–10 mg). Inci-
dence of cardiovascular death was ascertained in a median 1021
(±1256 interquartile range)-day follow-up Population's characteristics
are given in Table 1.

The use of either atorvastatin or rosuvastatin was associated with
lower mortality rates when compared with simvastatin (4%, 4% and
15% respectively, Fig. 2, Log rank p b 0.01, b0.05 respectively, Fig. 3).
The Cox' hazard ratio was 0.20 (95% C.I. 0.06–0.70, p b 0.05) for atorva-
statin, 0.04 (95% C.I. 0.01–0.77, p b 0.05) for rosuvastatin. Results
remained significant even after correction for age, gender, left ventricu-
lar ejection fraction, and coronary artery disease in multivariable Cox'
analysis.

In a subgroup analysis, the use of atorvastatin vs simvastatin was
associated with a lower mortality at logistic regression (OR 0.22, 95%
C.I. 0.07–0.69, p b 0.01), even in diabetic (OR 0.08, 95% C.I. 0.01–0.68,
p b 0.05) and hypertensive (OR 0.15, 95% C.I. 0.04–0.63, p b 0.01) sub-
jects with coronary heart disease (OR 0.19, 95% C.I. 0.05–0.79,
p b 0.05), LVEF N35% (OR 0.10, 95% C.I. 0.01–0.96, p b 0.001), male
patients (OR 0.19, 95% C.I. 0.05–0.79, p b 0.05), and those older than
70 years (OR 0.07, 95% C.I. 0.01–0.58, p b 0.05) (Fig. 4).

Results were not statistically significant in other subgroups pre-
sumably because of small number of patients. Subgroup analysis
was not possible with rosuvastatin, given the small number of sub-
jects enrolled in the registry and treated with such statin.

To the best of our knowledge, these are among the first data from a
relatively large registry reporting on clinical efficacy of different statins
with the same presumed efficacy in reducing cholesterol levels, accord-
ing to the recently issued AHA/ACC Guidelines on CV risk prevention.
We therefore found a lower CV mortality in subjects treated with ator-
vastatin and rosuvastatin in comparison with those treated with
simvastatin.

Such results are not unexpected. In prior studies we found that the
use of atorvastatin in real world nonrandomized registrymay be associ-
atedwith lower rates of adverse events at follow-up [10]. Also data from

small randomized studies seem to confirm such a higher efficacy
in preventing CV event with atorvastatin rather than other statins;
atorvastatin therapy may reduce the incidence of sudden cardiac
death in patients with advanced CHF [11]. Data from meta-analysis
showed a lower mortality in patients with CHF treated with atorva-
statin [4]. In a recently publishedmeta-analysis atorvastatin was sig-
nificantly more effective than simvastatin for secondary prevention
of major coronary events [12].

Most studies aimed to compare clinical efficacy of different available
statins in different clinical scenarios, with contrasting conclusions [13,
14]. These results, however, are utterly biased by not comparable effica-
cy of doses selected for different drug comparisons.

The rationale for comparing different drugs with different intrinsic
efficacies in reducing cholesterol levels but with a comparable activity
in cholesterol levels is actually based on two observations.

First, Weng et al. showed that different statins induce different
reduction in cholesterol levels: therefore any quantitative comparison
between statins should bemandatory based on doses eliciting a compa-
rable cholesterol reduction, as reported in latest guidelines on choles-
terol treatment [6].

On the other hand, Hsia et al. showed that themain driver in clinical
efficacy of statins, beyond ancillary effects of statinswhich should not be
neglected, is the reduction of cholesterol levels [15].

Fig. 1. Population selection.

Fig. 2. Rates of incidence of cardiovascular death according to statin treatment.
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