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Statins are lipid-lowering agents which act by inhibiting 
3-hydroxy-3-methylglutaryl coenzyme A reductase and 
are generally used for cardiovascular prevention. Statins, 
however, also present anti-inflammatory and immu-
nomodulating effects which could be of interest in sepsis 
and acute respiratory distress syndrome (ARDS). Many 
experimental investigations and some epidemiological 
studies support this theoretical beneficial effect. How-
ever, recent interventional studies which showed no ben-
efit have been discouraging and do not support the use of 
statins in septic and/or ARDS patients.

The mechanism of action in sepsis remains uncertain. 
Some data suggest that expression of Toll-like receptors 
could be downregulated, while others showed that mito-
chondria turn over could be promoted leading in turn to 
enhancement of antimicrobial host defence [1, 2]. However, 
it is still unclear to what extent inhibiting or at least mitigat-
ing the host inflammatory response could actually prevent 
sepsis mortality outside experimental conditions. Moreover, 
although a number of publications have raised the possibil-
ity that statins could exert protective effects in sepsis, their 
retrospective design makes it difficult to control for poten-
tially “protective” confounders, especially the so-called 
healthy user effect [3]. Randomized clinical trials published 
so far failed to demonstrate a positive effect [4]. In addition, 
none of these studies reported evidence supporting an anti-
inflammatory effect of statins, suggesting that this could 
not be achieved with the recommended treatment regimen. 
Increasing doses could, however, be hazardous given the 
risk of adverse effects such as liver toxicity.

However, patients with prior exposure to statins ran-
domised to the treatment group had an improved out-
come in one randomised controlled trial [5]. One could 
hypothesize that in those patients statins exert a “pre-
ventive” effect against the risk of an overwhelming 
inflammatory response from the host once subjected 
to an infectious insult. Accordingly, it has been shown 
that post-operative infectious complications were less 
likely in previous statin users [6]. Similarly, exposure to 
statins prior to the development of ventilator-associated 
pneumonia (VAP) was associated with a lower mortal-
ity rate, whereas they were ineffective when started once 
VAP was clinically overt [7, 8]. Altogether these find-
ings suggest that statins should not be recommended as 
adjunctive therapy in septic patients, although a protec-
tive effect cannot be excluded if therapy is given prior to 
the infection onset. The risk of toxicity should, however, 
be considered even if simvastatin 60 mg per day during 
28 days was not associated with an increased rate of side 
effects as compared with the placebo group in a ran-
domised controlled trial performed in mechanically ven-
tilated patients presenting with a suspicion of VAP [8].

Despite recent improvements in the outcome of ARDS, 
pharmacological therapy for these patients remains lim-
ited. As for sepsis, data from recent large, multicentre, 
double-blind, randomised, placebo-controlled clinical 
trials in patients with ARDS have shown that, despite 
promising findings in preclinical and early phase clinical 
trials [9, 10], statins did not significantly improve clinical 
outcomes [11, 12]. When secondary endpoints were ana-
lysed, rosuvastatin was associated with a small decrease 
in liver and renal failure-free days [13]. Although simvas-
tatin was associated with an increase in adverse events in 
ARDS patients, there was no increase in serious adverse 
events [12]. An individual patient data meta-analysis is 
planned to quantify the safety and efficacy of statin ther-
apy in ARDS (http://www.crd.york.ac.uk/PROSPERO/
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display_record.asp?ID=CRD42014015389). Although the  
definition of ARDS identifies clinical phenotypes with 
predictive validity, as a result of the underlying biological 
differences within the overall clinical phenotype, phar-
macological interventions may only be effective in a sub-
population of the overall cohort of patients with ARDS. 
In support of this hypothesis, Calfee et al. recently iden-
tified ARDS subphenotypes that respond differently to 
differing ventilator strategies [11]. It is also plausible to 
observe heterogeneity in treatment effect (HTE) by base-
line risk [14]. Thus ARDS subsets with distinct patho-
physiological mechanisms, such as a subgroup of patients 
with ARDS with evidence of endothelial dysfunction, 
may be more likely to benefit from statins. It is there-
fore of paramount importance to identify subgroups of 
ARDS and/or septic patients with a potential response to 
statins.

As for sepsis, the potential role of statins in the preven-
tion of ARDS in patients at high risk of developing ARDS 
has not yet been evaluated. There is a body of evidence 
which supports statins as a pretreatment to improve 
outcomes in ARDS. The majority of data suggests that 
statins are effective when used as a pretreatment in ani-
mal models of sepsis and ARDS. As described above, in 
patients with sepsis, prior statin users randomised to 
continue treatment with atorvastatin, 28-day survival 
was improved. This supports the hypothesis that pre-
treatment with statins may be more effective [5]. A meta-
analysis of 13 studies involving 254,950 patients found 
that treatment with statins in community-acquired pneu-
monia was associated with improved survival but that the 
effect was more pronounced if treatment was initiated 
in the community prior to hospital admission [15]. This 
is supported by data that pretreatment with simvastatin 
attenuated the systemic and pulmonary inflammatory 
response to lipopolysaccharide (LPS) in healthy human 
subjects [10]. Future studies could focus on randomising 
patients at high risk of ARDS, such as patients undergo-
ing high-risk surgery such as oesophagectomy, to pre-
treatment with statins. There may be additional benefit in 
this setting with statins also potentially reducing cardio-
vascular and infectious complications.

Despite encouraging results obtained from experi-
mental and epidemiological studies, the use of statins in 
a non-selected population of patients presenting with 
sepsis, ARDS or both is not able to improve the outcome. 
There are some differences regarding the anti-inflam-
matory properties among various statins which could 
explain discordant results. There is also a dose-depend-
ent effect which should be considered when designing 
prospective studies. Finally, future studies should focus 
on the use of statins as a preventative or curative strat-
egy in homogeneous populations selected by clinical 

phenotype (ARDS risk factor, type of infection) and/or 
by the use of biomarkers. However, at the present time, 
there is no indication for statins in patients with ARDS 
and/or sepsis.
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