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a b s t r a c t

Objectives: Rising evidences showed a possible protective role of statins in chronic obstructive pulmo-
nary disease (COPD). We aimed to evaluate in a post-hoc analysis of the GISSI-HF trial the prognostic
effect of the use of rosuvastatin in patients with co-existing COPD and HF, assuming that the anti-
inflammatory properties of these drugs may imply a potential beneficial effect in these associated
chronic inflammatory conditions.
Methods: We analyzed patients with chronic HF and history of COPD deriving from the GISSI-HF study.
Of all 4574 patients eligible to statin, 1060 ambulatory patients with HF and concomitant COPD were
enrolled and randomly assigned to rosuvastatin 10 mg daily (538 patients) or placebo (522 patients). The
primary end-point was to compare all cause death rate in patients randomized to rosuvastatin or pla-
cebo. Further, we assessed the effects of rosuvastatin (10 mg daily) on cardiovascular (CV) death, non-CV
death and hospital admissions. Median follow-up was 3.9 years with an interquartile range (IQR) of 3.0
e4.4.
Results: During the follow-up 438 (41.3%) patients died, 304 (28.6%) for CV death and 687 (64.8%) had at
least one hospitalization. The two patient groups had similar outcome, irrespective of randomization, in
terms of all-cause mortality (log-rank test p ¼ 0.30) CV, non CV-death (p ¼ 0.88 and 0.09 respectively)
and all-cause hospitalization (p ¼ 0.82). Cox regression analysis did not show a favorable association
between the use of statin and the examined end-points both on unadjusted and adjusted models.
Conclusions: Statin use is not associated with a beneficial effects on all cause, CV, non CV mortality and
hospitalization in patients with coexistent chronic HF and history of COPD.
ClinicalTrials.gov Identifier: NCT00336336

© 2017 Published by Elsevier Ltd.
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as been already published as
1. Introduction

Chronic obstructive pulmonary disease (COPD) is currently one
of the major causes of morbidity and mortality worldwide [1].

The severity of this disease is not related only to the degree of
airflow limitation, but also to exacerbations and comorbidities [2],
cardiovascular disease being the most common and significant [3].
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Fig. 1. Study design.
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There are several proposed mechanisms for the association of
cardiovascular disease with COPD, increased systemic inflamma-
tion being the most cited [3,4]. The Rotterdam study showed that
COPD is a risk factor for sudden cardiac death in a general popu-
lation, and that the risk increases in patients with frequent exac-
erbations [5]. Furthermore, COPD and chronic heart failure (CHF)
are often associated and the prevalence of COPD ranges from 20% to
30% in patients with CHF [4,6]. In a recent prospective study, in a
large population of patients with CHF, we have found a 22% prev-
alence of patients affected also by COPD [7], which was associated
with a worse prognosis and a higher all-cause mortality.

Common treatment for COPD is based on long-term inhaled
bronchodilators, either in mono-therapy or in combination [2,7,8],
with the addition of inhaled corticosteroids [9,10] or roflumilast
[11] in some specific groups. These pharmacologic treatments are
effective in improving lung function and symptoms and to reduce
exacerbations, but none had a favorable effect on survival [12],
though some post-hoc analysis suggested this possibility [13]. By
contrast, the Rotterdam study found that statin use was associated
with a beneficial effect on all-cause mortality in COPD, depending
on the level of systemic inflammation [14]. Those results are in line
with several positive studies on the beneficial effect of statins in
COPD [15]. However, a recent prospective, randomized clinical trial,
failed to show any beneficial effect of simvastatin, at the daily dose
of 40 mg, on exacerbations in patients with COPD and high risk of
exacerbations [16]. Since it is well known that exacerbations are a
major independent predictor of mortality [17], the data from these
two studies seem, to some extent, conflicting and stimulated our
interest.

Recently, we published the results of a sub-analysis from a large
prospective study e the GISSI HF trial - including almost 7000
patients with CHF, 22% of whom were carrying also a diagnosis of
COPD, and found that COPD was an independent predictor of
mortality and hospitalization in ambulatory CHF patients [7].

The GISSI-HF was a nested study designed to investigate the
efficacy and safety of both Polyunsaturated Fatty Acids (PUFA n-3),
and rosuvastatin in CHF patients not taking a statin and without
contraindication to the drug [18]. Overall the efficacy and safety
results of the rosuvastatin trial were neutral.

However, assuming a higher level of systemic inflammation in
the group of CHF and COPD patients, compared to patients with
CHF alone, we hypothesized that the anti-inflammatory properties
of statin might imply a potential beneficial effect in the former.

Hence, we thought that it was worthy to investigate whether
rosuvastatin might have a positive effect in the sub-population of
patients with both COPD and CHF.

2. Material and methods

2.1. Study population

Our study focused on patients derived from the GISSI-HF trial
with history of COPD. A detailed description of the study has been
already reported [7,18]. Briefly, the GISSI-HF trial was a randomized,
double-blind, placebo-controlled trial involving 325 cardiology and
31 internal medicine centers in Italy. The study enrolled between
August 2002 and February 2005 a total of 6975 ambulatory patients
with symptomatic HF of any cause, with any left ventricular ejec-
tion fraction (LVEF) and already on treatment with recommended
HF therapies, who were randomly allocated to treatment with n-3
polyunsaturated fatty acids (1 g daily) or the corresponding pla-
cebo. Patients with no clear indication or contraindication to
cholesterol lowering therapy, not already treated with a statin,
were further randomized double-blindly to receive low-dose
rosuvastatin (10 mg daily) or placebo. These patients were 4574
and 1060 had history of COPD.
The diagnosis of COPD was physician reported based upon pa-

tients' clinical history, and diagnosis came from hospital based
cardiology units (Fig. 1). The diagnosis of asthma was ruled out on
the basis of the individual patient's clinical picture.

After randomization, study visits were scheduled at 1, 3, 6, and
12 months and then every 6 months until the end of the trial. The
study was approved by local ethics committees; all patients pro-
vided written informed consent. Median follow-up was 3.9 years
with an interquartile range (IQR) of 3.0e4.4.
2.2. Study endpoints

The primary clinical end-point of this ancillary analysis of the
GISSI-HF study was all-cause mortality in patients with both COPD
and HF randomized to statin compared to patients randomized to
placebo. Secondary end-points include CV mortality, non CV mor-
tality and all-cause hospitalization.
2.3. Statistical analysis

Categorical variables were reported as number and percentages,
and compared by the chi-square test, while continuous variables
were reported as means and standard deviations (SD), and
compared by the t-test, if normally distributed, or by Mann-
Withney U test, if not.

Cox regression analyses were conducted to examine the role of
statin on all-cause, CV, non-CV death, and on all cause hospitali-
zation. Three models were also performed: first, an unadjusted
analisys with only the arms of treatment (rosuvastatin vs placebo)
included. Second, a model adjusted for the arms of treatment, and
for variables significantly different between the two arms (previous
PM implantation, previous HF hospitalization and Atrial fibrilla-
tion/flutter on ECG). Third, a model adjusted for the same variables
as above and for age and sex, not unbalanced between the two arms
of treatment. Results of Cox proportional-hazard models were
presented as hazard ratio (HR) and 95% confidence interval (CI).

Finally, Kaplan-Meier curves for these four outcomes were
produced, and compared between the two arms of treatment by
the log-rank test.

All test were two-sided; a p-value < 0.5 was considered statis-
tically significant. All the statistical analyses were executed using
SAS software, version 9.2 (SAS Institute INC, Cary, Carolina).
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3. Results

Study population include 1060 patients (147 women; 13.9%)
affected by concomitant COPD and HF, with a mean age of 71 ± 9
years, whose 538 (50.8%) were treated with rosuvastatin. Overall,
HF aetiolgy was ischaemic in 451 patients (42.5%), dilatative in 317
(29.9%), hypertensive in 221 (20.9%), other cause or unknown in 20
(1.9%) and 51 (4.8%) respectively. History of smoking (former/cur-
rent) was observed in 686 patients (64.7%). Baseline characteristics
of all population and their comparison between the two arms of
treatment are summarized in Table 1.

At baseline rosuvastatin group had a higher rate of previous HF
Table 1
Clinical characteristics of the study population.

COPD (N ¼ 1060) COPD

Clinical characteristics
Age (yrs) 71. ± 9 72 ±
Women, n (%) 147 (13.9) 74 (1
BMI (kg/m2) 28 ± 5 28 ±
Heart rate (beats/min) 75 ± 14 75 ±
Systolic blood pressure (mmHg) 127 ± 18 127
Diastolic blood pressure (mmHg) 76 ± 9 76 ±
Total Cholesterol (mg/dl) 190 ± 41 189
Symptoms

NYHA II, n (%) 535 (50.5) 277
NYHA III, n (%) 474 (44.7) 226
NYHA IV, n (%) 51 (4.8) 19 (3

Medical history
Former/current smoker, n (%) 686 (64.7) 327
Hypertension, n (%) 646 (60.9) 317
Diabetes, n (%) 335 (31.6) 160
Previous HF hospitalization, n (%) 610 (57.7) 284
Previous myocardial infarction, n (%) 370 (34.9) 173
Previous stroke, n (%) 42 (4.0) 18 (3
Previous CABG, n (%) 135 (12.7) 69 (1
Previous PCI, n (%) 52 (4.9) 24 (4
ICD, n (%) 64 (6.0) 27 (5
PM, n (%) 133 (12.6) 54 (1
History of atrial arrhythmia, n (%) 267 (25.2) 135
Peripheral vascular disease, n (%) 146 (13.8) 68 (1
Previous cancer, n (%) 47 (4.4) 25 (4
Heart failure cause
Ischaemic, n (%) 451 (42.5) 214
Dilatative, n (%) 317 (29.9) 157
Hypertensive, n (%) 221 (20.9) 113
Other cause, n (%) 20 (1.9) 6 (1.
Non-detectable/unknown, n (%) 51 (4.8) 32 (6
Physical examination
Rales, n (%) 432 (40.8) 204
S3 gallop, n (%) 264 (24.9) 123
Mitral regurgitation, n (%) 718 (67.7) 359
Aortic stenosis, n (%) 28 (2.6) 17 (3
ECG
Atrial fibrillation/flutter, n (%) 245 (23.1) 135
Pathologic Q waves, n (%) 187 (17.6) 90 (1
LV hypertrophy, n (%) 220 (20.8) 111
QRS duration > 120 ms, n (%) 358 (34.4) 165
Medications
Digoxin, n (%) 485 (45.8) 236
Spironolactone, n (%) 426 (40.2) 220
Diuretics, n (%) 989 (93.3) 483
ACE inhibitors/ARBs, n (%) 963 (90.9) 472
Calcium channel blockers, n (%) 128 (12.1) 53 (1
Beta-blockers (all), n (%) 445 (42.0) 212
Oral anticoagulant, n (%) 340 (32.1) 159
Aspirin, n (%) 483 (45.6) 239
Other antiplatelet agents, n (%) 94 (8.9) 51 (9
Nitrates, n (%) 427 (40.3) 221
Amiodarone, n (%) 237 (22.4) 106

ACE ¼ angiotensin-converting enzyme, ARB ¼ angiontensin II receptor blocker, BMI ¼ b
pulmonary disease, HF ¼ heart failure, ICD ¼ implantable cardioverter defibrillator, LV ¼
intervention, PM ¼ pace-maker.
hospitalization of borderline statistical significance (p ¼ 0.04) and
pacemaker implantation (p ¼ 0.03) than the control group. Placebo
group had a significant prevalence of atrial fibrillation/flutter on
ECG (p ¼ 0.04).

We even performed a sub-analysis of baseline characteristics of
patients upon the history of smoking (former/current and never
smoker) and the randomization to statin/placebo. No significative
differences respect baseline characteristics (with few exceptions)
were observed between the two arms of treatment, both among
current/former smokers and among never smokers (data non
shown).
-placebo (N ¼ 522) COPD-rosuvastatin (N ¼ 538) p

9 71 ± 9 0.26
4.2) 73 (13.6) 0.77
5 27 ± 5 0.28
14 75 ± 14 0.75
± 17 128 ± 18 0.95
9 76 ± 9 0.85
± 39 187 ± 43 0.45

0.09
(53.1) 258 (48.0)
(43.3) 248 (46.1)
.6) 32 (5.9)

(62.6) 359 (66.7) 0.16
(60.7) 329 (61.2) 0.89
(30.7) 175 (32.5) 0.51
(54.4) 326 (60.6) 0.04
(33.1) 197 (36.6) 0.24
.5) 24 (4.5) 0.40
3.2) 66 (12.3) 0.64
.6) 28 (5.2) 0.65
.1) 37 (6.9) 0.24
0.3) 79 (14.7) 0.03
(25.9) 132 (24.5) 0.62
3.0) 78 (14.5) 0.49
.8) 22 (4.1) 0.58

0.1
(41.0) 237 (44.1)
(30.1) 160 (29.7)
(21.7) 108 (20.1)
1) 14 (2.6)
.1) 19 (3.5)

(39.1) 228 (42.4) 0.27
(23.6) 141 (26.2) 0.32
(68.8) 359 (66.7) 0.48
.3) 11 (2.0) 0.22

(25.9) 110 (20.5) 0.04
7.2) 97 (18.0) 0.74
(21.3) 109 (20.3) 0.69
(32.3) 193 (36.4) 0.17

(45.2) 249 (46.3) 0.73
(42.2) 206 (38.3) 0.20
(92.5) 506 (94.1) 0.32
(90.4) 491 (91.3) 0.63
0.2) 75 (13.9) 0.06
(40.6) 233 (43.3) 0.37
(30.5) 181 (33.6) 0.27
(45.8) 244 (45.4) 0.89
.8) 43 (8.0) 0.31
(42.3) 206 (38.3) 0.18
(20.3) 131 (24.4) 0.11

ody mass index, CABG ¼ coronary artery bypass graft, COPD ¼ chronic obstructive
left ventricular, NYHA¼New York Heart Association, PCI ¼ percutaneous coronary
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3.1. Outcome events

During the follow up 438 (41.3%) patients died, 304 (28.7%)
patients died for CV reason, 134 (12.7%) for non CV reasons and 687
(64.9%) had at least one hospital admission.

All-cause mortality was similar irrespective of randomization to
statin or placebo (log rank test, p ¼ 0.30, Fig. 2).

Moreover no differences between groups were observed in the
overall cumulative CV death (log rank test, p ¼ 0.88, Fig. 3), non CV
death (log rank test, p ¼ 0.09, Fig. 4) and hospitalization (log rank
test, p ¼ 0.82, Fig. 5).

The association between statin use and the risk of all cause of
death, CV e non CV death and hospitalization observed in the un-
adjusted and adjusted Cox analysis is shown in Table 2.

No significant association between the use of rosuvastatin and
these outcomes was observed, both at the unadjusted and at
adjusted analysis, and the same result was observed performing the
analysis among current/former smokers and among never smokers.

4. Discussion

This study aimed to investigate in a post-hoc analysis of the
GISSI-HF trial the efficacy of rosuvastatin at the dose of 10 mg daily,
in a population with co-existing HF and COPD.

The results of the study failed to show any beneficial effects on
the analyzed end-points of all cause mortality, CV and non CV
mortality and hospitalization.

It is worthy to consider that no previous studies analyzed the
role of statins in patients with co-existing HF and COPD and data
reported in literature are referred to populations with HF or COPD
alone.

Two large formal studies investigated the effects of rosuvastatin
in HF patients. Besides the GISSI-HF trial, the CORONA trial (con-
ducted in parallel with the GISSI-HF, randomized rosuvastatin
10 mg daily against placebo in 5011 elderly HF patients (�60 years
of age) with symptomatic HF of ischemic etiology (NYHA class II-IV,
Fig. 2. KaplaneMeier curves for time to all-cause of d
LVEF� 40%) [19]. Patients were followed for 32.8 months (median).
The primary endpoint, a composite of death from cardiovascular
causes or nonfatal myocardial infarction or stroke, was not signif-
icantly different between groups (hazard ratio in the rosuvastatin
group of 0.92 with confidence interval 95%, 0.83 to 1.02; P ¼ 0.12).
The number of hospitalizations for cardiovascular causes, was
reduced in the rosuvastatin group in association with reduced
levels of LDL cholesterol and high-sensitivity C-reactive protein
(�32%, from 3.1 mgL at baseline to 2.1 mgL% at last follow-up visit).

A few studies investigating the effect of statins in COPD patients
have been reported, mostly targeting the low-level systemic
inflammation component showed in COPD [20e22].

In fact, it was found that statin use had a protective effect on
decline of lung function in smokers, who are known to have some
low level of systemic inflammation [23], and a prospective ran-
domized study, on a small population, showed that pravastatin
40 mg/day significantly improved exercise tolerance and dyspnea
in COPD patients with pulmonary hypertension [24].

Most studies included patients with risk factors for or the
presence of vascular disease.

Mancini et al. [25] compared two COPD population with high
and low cardiovascular risk; this retrospective, time-matched
nested case-control study showed a significant reduction of the
risk of hospitalization not only for cardiovascular events but also for
COPD. The benefits might be due to mitigation of pulmonary injury
by statins and angiotensin II modulators [25]. In a retrospective
cohort design, Soyseth et al. [26] found that in COPD patients - 30%
of whom had ischemic heart disease - discharged from hospital
after exacerbation, treatment with statins was associated with
improved survival.

The Authors suggested that the benefits of statins may be
mediated by an anti-inflammatory effect on the airways and the
lungs, in line with experimental findings on the suppressing effect
of simvastatin against the inflammatory process induced by ciga-
rette smoking [27].

In fact, increasing insights regarding the so-called pleiotropic
eath in patients randomized to statin or placebo.



Fig. 3. KaplaneMeier curves for time to CV cause of death in patients randomized to statin or placebo.

Fig. 4. KaplaneMeier curves for time to non CV cause of death in patients randomized to statin or placebo.
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effects of statins might justify a possible mechanism for the bene-
ficial effects in both COPD and HF [28,29]. Beyond the ability to
inhibit endogenous cholesterol synthesis, statins realize an
immunomodulating effect in systemic and pulmonary cytokine,
and down-regulate the expression of adhesion molecules involved
in the recruitment of inflammatory cells [30]. Since it is known that



Fig. 5. KaplaneMeier curves for time to hospitalization in patients randomized to statin or placebo.

Table 2
Effect of statin use on examined end-points (unadjusted and adjusted regression).

COPD-placebo (522 pt) N. (%) COPD-rosuvastatin (538 pt) N. (%) Unadjusted Adjusted

HR (95% CI) p HR (95% CI) p

All-Cause Mortality 207 (39.7) 231 (42.9) 1.11 (0.92e1.33) 0.30 Model 1 1.07 (0.89e1.30) 0.46
Model 2 1.10 (0.91e1.33) 0.32

CV Mortality 150 (28.7) 154 (28.6) 1.02 (0.81e1.27) 0.88 Model 1 0.98 (0.79e1.23) 0.89
Model 2 1.01 (0.80e1.26) 0.95

Non CV Mortality 57 (10.9) 77 (14.3) 1.34 (0.95e1.88) 0.10 Model 1 1.31 (0.93e1.85) 0.12
Model 2 1.35 (0.95e1.90) 0.09

All-cause hospitalization 338 (64.8) 349 (64.9) 1.02 (0.88e1.18) 0.82 Model 1 0.99 (0.85e1.15) 0.89
Model 2 0.99 (0.85e1.15) 0.90

Model 1: adjusted for variables that were unbalanced between patients on placebo and patients on rosuvastatin (previous PM implantation, previous HF hospitalization in the
last year, and atrial fibrillation/flutter at ECG); Model 2 adjustment for the same variables of model 1, more age and sex (inserted even though not statistically different
between the two arms of treatment).
CI ¼ confidence interval, COPD ¼ chronic obstructive pulmonary disease, CV ¼ cardiovascular, HR ¼ hazard ratio.
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low-level systemic inflammation exists in COPD [20e22] as well as
in HF, statins could be expected to have some beneficial effects in
those patients [15].

In our study HF patients eligible for statin were prospectively
randomized to receive either rosuvastatin or placebo [18]. From
that population, we analyzed a subgroup of patients with HF and
COPD (1060 patients), inwhich we had observed a higher mortality
compared to patients with HF alone [7]. The placebo and rosuvas-
tatine groups had only marginal differences in the baseline char-
acteristics (Table 1). We did not find any difference between them
for either mortality or all-cause hospitalization. Similar findings
were reported by the STATCOPE study, a prospective randomized
placebo-controlled trial of simvastatin 40 mg/day in addition to
usual care in the prevention of COPD exacerbations [16]. Patients
who met the criteria for statin treatment were excluded from the
study. After a period of observation ranging from 12 to 36 months,
both the mean exacerbation/person/year and the median number
of days to the first exacerbation were similar in the two groups.
Simvastatin also had no effect on lung function and on general or
disease-specific quality of life. Interestingly, although about half of
the patients in both groups were already on treatment with “triple
therapy” for COPD (i.e. inhaled corticosteroids, long-acting beta2
agonist, long-acting muscarinic antagonist) the average rate of
exacerbation/person/year was rather high, i.e. 1.36 and 1.39 in the
simvastatin and placebo group, respectively. This suggests that the
COPD population of the STATCOPE studywas a high-risk population
[2,16].

In contrast Lahousse el al. [14], in a retrospective study on COPD
patients not suffering from HF found that statin use was associated
with a beneficial effect on all-cause mortality. In this study, the risk
reduction was strongly associated with a high level of systemic
inflammation, ascertained with the hsCRP level >3 mg/L. In the
COPD patients with hsCPR <3 mg/L there was no effect of statins.

Similar data were reported by McMurray et al. in a retrospective
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analisys of the CORONA trial [31] showing a lower risk of experi-
encing a number of cardiovascular composite outcomes (including
cardiovascular death, nonfatal myocardial infarction, nonfatal
stroke, all-cause mortality, any coronary event, cardiovascular
mortality and total number of hospitalizations) in patients with
chronic HF and increased levels of hsCPR treated with rosuvastatin.

Actually, the beneficial effect of statins could be limited to the
“novel phenotype” of COPD patients with evidence of persistent
systemic inflammation [20]. This may suggest that the treatment
with some systemic anti-inflammatory mechanism, such as statins
and roflumilast [11], should not be prescribed in the general COPD
population, but in some specific “phenotypes”. Though logical, this
approach may be hard to apply in practice. Firstly because distinct
sub-types, if limited in size, may be not easily recognized, being
diluted in larger populations where any signal may be swamped in
the noise of the crowd. Actually most therapies in cardiovascular
medicine have been directed at pathophysiologic alterations that
are substantially downstream from the causation, easier to identify
than the etiological alterations. Low-level sustained systemic
inflammation may be one of them. However, novel therapies
should directly influence causal disease processes rather than
simply the pathophysiologic end result.

This might be a difficult target indeed as recent advances in
understanding natural history and risk factors for COPD (including
genetic, environmental, and developmental factors) [32,33] are
showing complex and interconnected pathophysiological trajec-
tories leading to COPD. Of course the frequent presence of multiple
comorbidities does complicate the matter further.

Our study is the only prospective, randomized study addressing
the issue of the HF and COPD comorbidity. We thought that the
population of patients with both HF and COPD was of specific in-
terest for two main reasons. First the evidence that the co-
morbidity markedly increases the all cause mortality of HF pa-
tients and second, the potentially pathophysiologically important
co-existence of low level systemic inflammation in both these
chronic conditions [3,18]. An additional strength of our study is the
long period of observation - median 3.9 years - which is longer that
any other study on statins and COPD.

There are some limitations to our study. Besides the fact that this
is a non pre-specified subgroup analysis, the major limitation of our
study is the lack of a spirometric examination to support the
physician reported diagnosis of COPD. The diagnosis came from
hospital based cardiology units. Actually this a limitation common
to all posthoc analyses of large trials of CHF patients in which the
inclusion in the study protocol of a systematic spirometric test
would made the studies unfeaseble [14,25]. We acknowledge this
limitation, whichmight result in a misclassification of the diagnosis
of COPD though, being this bias common to both groups, the be-
tween group unbalance should be limited. The fixed dose of rosu-
vastatin was not elevated. This choice was made after due
consideration of the high hypolipemic power of the rosuvastatine
as compared to most of the routinely used statins and the habitual
polipharmacy and clinical precariousness of patients with symp-
tomatic HF discouraging the use of higher doses. As in all ran-
domized studies dealing with wathever drug, patients treated with
statins by decision of the responsible physicianwere not enrolled in
this trial as well as those in whom statins were considered indi-
cated according to the current guidelines. Finally, the results of the
examined end-points could be even influenced by the relative small
sample size of our sub-analyzed population.

5. Conclusion

In conclusion, although the hypothesis was attractive [3e5,7],
the data from our study do not support the general use of statins in
patients with HF and COPD. However, we cannot exclude that some
sub-population, for instance the “systemic inflammation novel
phenotype” [20], might receive some beneficial effects from regular
statin use, also in absence of high cholesterol level [14].
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