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COPD exacerbations are associated with considerable morbidity and mortality. In a well-designed
RCT, Schenk and colleagues show that simvastatin reduces COPD exacerbations by 23% relative to
placebo in patients optimised on preventive inhaler therapy. https://bit.ly/2NAFM2v
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Background
The main goal of management for COPD is to minimise symptoms and prevent exacerbations [1]. For
patients with COPD, exacerbations are a major determinant of reduced quality of life, progressive
decline in lung function and increased mortality, particularly from cardiovascular causes [1, 2]. Risk
factors predicting future exacerbations include a prior exacerbation, increasing age, worsening lung
function, current smoking, low body mass index and presence of comorbid diseases [3]. In addition,
biomarkers of systemic inflammation (primarily mediated by interleukin (IL)-6), have been
independently linked to increasing risk of COPD exacerbations in prospective studies [4, 5]. It is
through this mechanism that statins (HMGCoA-reductase inhibitor) may benefit some patients with
COPD (figure 1). Exacerbations of COPD are costly to treat, making up a large proportion of the costs
of care for COPD [6]. Current therapies aimed at reducing COPD exacerbations are based primarily on
long-acting inhaled bronchodilators and inhaled corticosteroids [7], where a 20–30% reduction is
achieved relative to placebo [8].

The Austrian study
In this issue of the European Respiratory Journal, SCHENK et al. [9] report the results of their
randomised double-blind placebo-controlled trial of simvastatin (40 mg per day) taken over 12 months.
They report a relative reduction of 23% in annualised exacerbations for those randomised to simvastatin
compared to placebo (1.45 versus 1.9 per patient-year, respectively; incidence rate ratio 0.77, 95% CI
0.60–0.99). In an intention-to-treat analysis, the hazard ratio for time to first exacerbation in the
simvastatin group was 0.51 (95% CI 0.34–0.75; p=0.001), which corresponded to a median delay of
over 6 months relative to placebo. The reduction in exacerbations was greater in moderate versus severe
exacerbations (33%, p=0.02 versus 22%, p=0.07). There was no effect of simvastatin on quality of life
(as measured by St George’s Respiratory Questionnaire), spirometry and 6-min walk test. The treatment
groups were comparable in all clinical variables except smoking history, where pack-years smoking was
slightly more in those in the simvastatin group. While this result compares well to current inhaler
therapies [8], the study was small and had a high overall drop-out rate, (68/209 or 32% of those
randomised). The drop-out rate potentially attributable to possible drug side-effects was 8% and 11% in
the placebo and simvastatin groups, respectively. One important feature of this study was the exclusion
of statin-naïve COPD subjects with any significant cardio-respiratory comorbid disease. Unfortunately,
the proportions of these otherwise eligible subjects with COPD, but excluded from this study due to
comorbidity, was not described (nor differentiated) from those excluded due to current or prior statin
use, (i.e. already on a statin, intolerant of statin or statin contra-indication). This raises questions about
the generalisability of the study population, although we note that 40% (209/520) of the patients
screened were randomised. How does this result compare to the only other double-blind
placebo-controlled study published to date?
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Comparison with STATCOPE
The results of this study contrast strongly to those of a larger double-blind randomised controlled trial, the
“Simvastatin Therapy for Moderate and Severe COPD”, (STATCOPE) trial, where simvastatin (40 mg per
day) was given to COPD patients with follow-up over 3 years [10]. In this study no benefit was observed
between the treated and placebo groups at any time over the 3 years of follow-up. Are there inherent
differences between these studies that might explain the disparate results? The answer we believe is yes.
Based on the results from the placebo arm of these studies, we conclude that the COPD subjects in the
Austrian study were at inherently greater risk of an exacerbation than those recruited in STATCOPE. In the
Austrian study, the annual exacerbation rate for the placebo group was greater and time to first
exacerbation shorter, compared to those randomised to placebo in STATCOPE (table 1). This was a
surprising finding for the following reasons. First, although the subjects in the two studies were well
matched for age, gender, COPD GOLD (Global Initiative for Chronic Obstructive Lung Disease) grade,
lung function and smoking history, the proportion of current smokers was greater in STATCOPE (32%
versus 17%) (table 1). Second, the baseline use of inhaled corticosteroids (ICS) in those randomised to
placebo was lower in STATCOPE subjects compared to COPD subjects in the Austrian study (75% versus
88% for any ICS and 50% versus 83% for triple therapy, respectively). Third, and more importantly, in
STATCOPE the inclusion criteria were restricted to those who had experienced an exacerbation of their
COPD (or required supplemental oxygen) within the preceding year. These differences would favour
greater exacerbations in the placebo arm of STATCOPE over the Austrian study. So why might the
exacerbation rate in the placebo arm of the Austrian study be higher?

The answer may lie in the presence of comorbid disease. While both studies attempted to exclude subjects
with COPD for whom statin therapy might be clinically indicated (established cardiovascular disease or
diabetes), STATCOPE was far more restrictive. In STATCOPE, exclusion criteria also included anyone
with elevated cardiovascular risk (including from elevated fasting lipids). In the Austrian study this was
based solely on known clinical history alone. This is important as the STATCOPE investigators estimated
that as many as 25% of COPD patients are not prescribed statins, despite an elevated risk of cardiovascular
disease [10]. Unfortunately, neither study described in detail just what proportion of their COPD subjects
were ineligible due to statin-related or comorbidity-related exclusion criteria. Regardless of this difference,
the merits of such an approach might be viewed as questionable given the current controversy surrounding
the benefits of statins in a primary prevention setting [11]. We have previously suggested that, in
STATCOPE, subjects with high cardiovascular risk (or subclinical cardiovascular disease), in addition to
those with overt comorbid disease, were inappropriately excluded [12]. This is important because these
patient groups often have higher rates of elevated systemic inflammation, more exacerbations and poorer
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FIGURE 1 Schema of the possible relationship between pulmonary inflammation, systemic inflammation,
comorbid disease and COPD exacerbations.
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outcomes which might be ameliorated by statin therapy (discussed further below) [13–15]. If the Austrian
study recruited patients with a greater risk of COPD exacerbations, then how did the outcomes compare
with those in STATCOPE who were randomised to an identical simvastatin regimen (40 mg daily)?

The answer is that despite a greater risk of exacerbations in the Austrian subjects randomised to simvastatin
(assuming balanced randomisation), the annual exacerbation rate was identical to that reported in STATCOPE
(1.45 versus 1.4 respectively). However, in the Austrian study the median time to first exacerbation was longer
than that reported in STATCOPE (341 versus 223 days). This suggests that despite the great risk in the
Austrian study, and likely greater proportion of subjects with comorbid diseases, the subjects taking
simvastatin in the Austrian study did better (table 1). This could be explained in part by the greater use of
inhaled corticosteroids (ICS) in the Austrian subjects compared to STATCOPE subjects. While this difference
might explain the better outcomes in the treatment arm of the Austrian study relative to STATCOPE,
differences in ICS use does not explain the beneficial effects of simvastatin over placebo in the Austrian study
as this was well matched. Of interest, there is clinical and experimental data suggesting simvastatin might
augment the beneficial effects of ICS in reducing mortality in COPD [16], and attenuating neutrophilic
inflammation in the lung [17]. More studies examining this possible synergistic effect are warranted, including
post hoc analyses of past studies comparing ICS with placebo where statin use was documented.

Are there other differences in the study design that might underlie the differences in these two randomised
controlled trials? The answer is: it is not entirely clear. Both studies used an intention-to-treat analysis and
both studies had similar drop-out rates at 12 months (26% in STATCOPE and 32% in the Austrian study).
In STATCOPE, the relative reduction in low-density lipoprotein was only 23% with simvastatin, lower
than expected for that dose and less than the 39% observed in the Austrian study (table 1). The basis and
significance of this finding is not clear. However, we remain of the view that the benefit conferred by
simvastatin in the Austrian study was due, in large part, to the patient population studied.

Comparison with observational studies
The observational studies that have examined the effects of statin therapy on COPD have consistently
shown that statin use confers about a 30% reduction in exacerbations [18, 19]. This accords very closely

TABLE 1 Comparison of baseline characteristics and outcomes in the STATCOPE and Austrian simvastatin studies

Study variables/outcome STATCOPE Austrian study Comment

Design Multicentre Single centre
Total in the placebo arm 447 104
Demographics Fewer current smokers in the Austrian study
Mean age years 62 64
Male % 55 62
Current smoking % 32 17
Mean smoking history pack-years 51 47

Lung function Similar lung function and GOLD severity
Mean FEV1/FVC % 44 45
Mean FEV1 % pred 42 38
GOLD stage 3–4 % 68 78

Inhaler therapy % More ICS use in the Austrian study
ICS with long-acting bronchodilator 22 5
ICS triple 50 83
ICS any 75 88

Exacerbation in past year % 85 NS Fewer excluded in the Austrian study
Total drop-out after 12 months 26% 32% Similar drop-out rate
Outcomes: simvastatin versus placebo
Relative LDL reduction % 23 39 Greater LDL reduction in the Austrian study
Exacerbation rates per person-year Greater risk of exacerbation in the Austrian study
Placebo 1.4 1.9
Statin user 1.4 1.4

Median days to first exacerbation Greater benefit from simvastatin use in the Austrian study
Placebo 231 140
Statin user 223 341

FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity; GOLD: Global Initiative for Chronic Obstructive Lung Disease; ICS: inhaled
corticosteroid; LDL: low-density lipoprotein; NS: not specified.
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with that reported in the Austrian study [9]. We have previously argued that STATCOPE excluded a
significant subgroup of patients with COPD who were at increased risk of recurrent exacerbations, and had
a high risk of comorbid cardiovascular disease [12]. We described this group as the “unhealthy non-users”,
indicating that while they may not have overt cardiovascular disease, and are therefore not already
prescribed statin therapy, they may have a high prevalence of systemic inflammation with underlying
subclinical cardiovascular disease and therefore benefit from the immune-modulatory effects of statins. We
suggest that more of this subgroup of “unhealthy non-users” were recruited in the Austrian study, where
there was less restrictive exclusion criteria around co-existing comorbid disease. Support for this
hypothesis comes from a large population-based, observational study from Denmark that showed the
reduction in COPD exacerbations conferred by statin therapy was confined to those with co-existing
cardiovascular disease and linked to a reduction in systemic inflammation [19]. Such an effect would not
be surprising as statins have been shown to benefit those with heart failure and subclinical coronary artery
disease [20–22]. In summary, while the results reported by SCHENK et al. [9] are consistent with large,
well-designed population-based studies, they require replication in further randomised controlled trials.

Mechanistic effects of statins in COPD: a cardiovascular effect or a pulmonary effect (or both)?
An important question raised by the results of SCHENK et al. [9] is: how do statins reduce COPD exacerbations?
Do they reduce the impact of cardiovascular complications of COPD such as that seen in non-ischaemic heart
failure or subclinical coronary disease? Studies certainly support this possibility [12, 22]. Alternatively, is it
possible that statins might directly affect inflammatory pathways in the lungs? We have proposed that systemic
inflammation is an important pathogenic process in many patients with COPD, driving pulmonary
inflammation and estimated to affect between 30–70% of COPD suffers across various studies [5, 12, 22]. As
outlined above, in the Austrian study there was a more liberal approach to including patients with COPD and
an increased risk of cardiovascular disease, in particular those with subclinical cardiovascular disease. We
believe this group might make up as much as 30–40% of patients with COPD and represent a group that
might benefit from statin therapy [12]. This is important because increasing cardiovascular risk is associated
with both systemic inflammation [13, 14] and greater risk of COPD exacerbations [3, 15, 22], and statins are
powerful inhibitors of systemic inflammation (figure 1). Two small randomised controlled trials have gone
some way to show that statin therapy directly attenuates inflammatory processes in the airways of patients with
COPD by inhibiting the recruitment of neutrophils or macrophages, and lowering the levels of inflammatory
mediators [23, 24]. These changes were documented in the same patient (relative to baseline), when no such
changes were found in those randomised to placebo. These findings suggest the mechanistic benefits of statin
therapy, through attenuation of the innate immune system, may extend to the lungs of patients with COPD,
where neutrophilic inflammation may be directly suppressed.

Where to now?
Should the results reported by SCHENK et al. [9] change current clinical recommendations? We believe the
decision to use statins in patients with COPD should be left to individual clinicians and that further studies
are required before strong recommendations be made about the wider use of statins in COPD. While we
acknowledge that many patients do not tolerate statin therapy, we believe those that do may gain
considerable benefit from their use. The study by SCHENK et al. [9] provides positive evidence of a
beneficial effect of simvastatin in a subgroup of patients with COPD that addresses one of the main aims
of treatment: to reduce exacerbations. This finding is consistent with numerous observational studies. We
believe further well-designed, randomised controlled trials that include all COPD patients not currently
receiving statin therapy (nor statin intolerant) are urgently required to confirm these potential benefits.
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