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Abstract
AIM: To determine the role of statin on mortality out-
come in patient with pneumonia.

METHODS: For the present meta-analysis, we search 
the published literatures online through PubMed, Em-
base, Scopus and the Cochrane Library databases and 
the search words used were “statins’”, “bacteraemia”, 
“pneumonia”, and “ICU infections”. During the on-
line search our focus was on full text articles, peer-
reviewed, observational cohort or case control studies 
and randomized controlled trials. Those studies were 
selected whose outcome was hospital mortality among 
patients with pneumonia whether or not on statins. In 
this meta-analysis, 30 d mortality was used as the pri-
mary outcome as it has been demonstrated in the pre-
vious research that 30 d mortality is primarily because 
of community acquired pneumonia. As all studies were 
observational, where statin users were compared with 
historical rather than randomized controls, odds ratio 
for in-hospital or all-cause 30 d mortality was used as 
the primary effect measure used in the meta-analysis. 

RESULTS: We came across the total 25 studies com-
prising 35355 patients (2734 statin users and 32621 
statin non-users) during the electronic search. Four 
studies out of 25 were included in the final analysis. 
In this meta-analysis, when data regarding the use of 
statin in pneumonia patients on mortality was pooled, 
its results showed the non-significant effect of the 
statin on mortality outcome.

CONCLUSION: Although statins seems to be useful in 
the treatment of pneumonia patients but for statistical 
conclusion, further randomized controlled trials needs 
to be done or their results still waited to be published 
of ongoing trials, with the conclusion that presently 
statins showing no clinical benefit in the pneumonia pa-
tients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The relation between statin treatment and 
improvement in outcomes in patients with pneumo-
nia have been reported in published literatures. This 
is believed to be due to anti-inflammatory and im-
munoregulatory effects rather than an effect on cho-
lesterol metabolism. Recently, however, the potential 
benefit of statins has been called into question and 
the study has suggested that there may be con-
founding factor responsible for the observed benefit. 
All the studies were observational. In this present 
meta-analysis of randomized controlled trials, results 
showed the non-significant effect of the statin on 
mortality outcome. 
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INTRODUCTION
Statins, an inhibitor of  3-hydroxy-3 methylglutaryl coen-
zyme A reductase (HMG CoA reductase), was used to re-
duce total cholesterol, low-density lipoprotein cholesterol, 
apolipoprotein B and triglyceride levels[1-5]. Statins are ef-
fective in reducing the cardiovascular mortality and mor-
bidity in patients with or without coronary artery disease. 
Apart from its lipid lowering effect, statins also possess 
multiple pleiotropic effects like anti-inflammatory/immu-
nomodulatory effects. These immunomodulatory effects 
appear to be mediated through the blockade of  meva-
lonate synthesis[6]. The positive impact observed in the 
cardiovascular disorders is due to their antioxidant effect, 
plaque stability, favorable coagulation profile, normaliza-
tion of  sympathetic outflow and immunomodulatory 
effect[7]. By virtue of  their pleiotropic effect they have 
got a role to play in various other disorders like sepsis, 
dementia, osteoporosis, bacteremia, venous thromboem-
bolism[6-9]. 

There is an increased rate of  morbidity and mortality 

in hospitalized Patients with pneumonia[10]. Antimicrobial 
therapy is the mainstay of  treatment for pneumonia. Ir-
respective of  the efforts towards more timely treatment 
of  pneumonia and advances in antimicrobial therapy, 
mortality rates for patients hospitalized with bacterial 
pneumonia remains relatively unchanged[11]. Studies pub-
lished in the literatures have demonstrated a link between 
statin treatment and improvements in patients with bacte-
rial pneumonia. Several large retrospective observational 
studies have shown a reduced incidence of  pneumonia 
and improvement in outcomes in pneumonia patients 
taking statins[12-14]. This is believed to be due to anti-in-
flammatory and immunoregulatory effects rather than an 
effect on cholesterol metabolism. Statin drugs are known 
to reduce cytokine levels in stable patients with coronary 
artery disease and hypercholesterolemia[15-17]. Excess pro-
inflammatory cytokines are found to be associated with 
severity of  pneumonia and the development of  compli-
cations such as acute respiratory distress syndrome[18-22]. 
Agents with anti-inflammatory properties such as statins 
might therefore have the potential to improve pneumo-
nia outcomes. Recently, however, the potential benefit of  
statins has been called into question and the study has 
suggested that the confounding factors might be the rea-
son for the observed benefit[23]. A series of  studies with 
contradictory results have been published in the literature 
that has made clinicians hopeful but confused. With this 
background, we planned to do a meta-analysis of  studies 
using statins in patients with pneumonia to study the role 
of  statin use in the management of  pneumonia.  

MATERIALS AND METHODS
Literature search
To get the studies published in the literature, we search 
the various databases online like PubMed, Embase, Sco-
pus and the Cochrane Library. The search words used 
were “statins”, “bacteraemia”, “pneumonia’”, and “ICU 

infections”. The type of  studies looked for were peer-
reviewed, full text, observational cohort or case controls 
studies and randomized controlled trials. Those studies 
whose outcome were hospital mortality in patients with 
pneumonia, whether or not received statins. Those stud-
ies which included patients with pneumonia due to bacte-
rial infection were included in the present meta-analysis. 
Those studies were excluded from the meta-analysis 
where the effects of  statins on viral (i.e., influenza and 
human immunodeficiency virus infection), fungal and 
protozoan infections were studied. Experimental and 
laboratory studies were also excluded from the meta-
analysis. In our search, there were no time or language 
limits. For additional relevant information, all references 
from the identified articles were scanned and search. 
The following data were extracted and tabulated from 
the selected articles: study design, patient settings, type 
of  infection, the number of  patients included, primary 
and secondary outcomes. For randomized controlled tri-
als (RCTs), we search online registry of  RCTs through 
http://www.controlled-trial.com for relevant studies. The 
last date of  our review process was July 31, 2013.

Study selection 
Those studies which were related to use of  statin in 
pneumonia were first identified. Observational cohort 
studies whether prospective or retrospective or case con-
trol studies which compared 30 d mortality in pneumonia 
patients among statin users and statin non-users were 
included in this meta-analysis. We could not identify any 
randomized control trials.

Statistical analysis
Patients who are taking statin at time of  hospital admis-
sion were defined as current statin users. The primary 
outcome in the meta-analysis was 30 d mortality in pa-
tients with bacterial pneumonia because studies in the 
literatures have shown that 30 d mortality is primarily 
due to community acquired pneumonia rather than other 
coexisting co morbid conditions. Odds ratio (OR) for in-
hospital or all-cause 30 d mortality was measured effect 
in this meta-analysis as all studies used for meta-analysis 
were observational, where statin users were compared 
with historical rather than randomized controls. The het-
erogeneity between reports was assessed by using χ2 test 
of  heterogeneity. As significant heterogeneity was found 
between the reports (P < 0.05), we used a random effects 
model to calculate weighted summary (total) odds ratio 
and their 95% confidence intervals (CIs) to take the deci-
sion. The Mantel-Haenszel method was used to compute 
the total ORs and CIs. ORs with 95% confidence inter-
vals of  all the four studies and the overall odds ratio with 
95%CI are depicted in the forest plot (Figure 1) and Peto 
plot (Figure 2).

RESULTS
The total number of  studies searched for literature was 
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twenty five. Among all these, two were review articles[7,24], 
another fifteen commented upon the infections like sep-
sis, bacteremia and other post operative settings[10,25-38], 
one trial is complete, but the results are still unpub-
lished[39] and in an another trial, recruitment is still going 
on[40]. There were two studies which have evaluated the 
impact of  statin use along with other drugs[41,42]. Four 
studies were actually evaluated to document the effect of  
statin in pneumonia[14,15,23,43] (Figure 3).

Four studies out of  the total 25 studies comprising 
35355 patients (2734 statin users and 32621 statin non-
users) were included in this meta-analysis and in the final 
analysis. The details of  these 4 studies have been men-
tioned in Table 1. It included both the prospective and 
retrospective observational studies. All studies were pub-
lished from 2005 to 2008 (Table 2). In this meta-analysis, 
when data regarding the use of  statin in pneumonia 
patients on mortality was pooled, its results showed the 
non-significant effect of  the statin on mortality outcome 
(Figure 1). 

DISCUSSION
Studies regarding the statins use have favourably fo-
cused on their cardiovascular outcome. Regarding their 
pleiotropic effects, studies have been conducted which 

have shown varying/mixed results. Different observa-
tional studies regarding statin use in pneumonia have too 
shown invariably mixed results. The calculated weighted 
summary (total) OR obtained in this meta-analysis sug-
gests that there was no significant effect of  the statin use 
on mortality outcome in patients with pneumonia.

The important known facts regarding the value of  
any meta-analysis is that it depends upon the quality 
of  reporting of  information in individual trials. If  we 
individually comment on the results of  these studies 
regarding their effect on mortality in the pneumonia 
patients, it was found that three studies reported lower 
mortality on pneumonia outcome[13,42,43] and one study 
reported the nonsignificant effect with its use[23]. The 
studies which we omitted are the ones in which other 
cardiovascular drugs have been used like aspirin, beta 
blockers and angiotensin converting enzyme (ACE) 
inhibitors, which can bias the results of  the meta-
analysis[42], in another study by Mortensen 2008[41], again 
along with stations, ACE inhibitors were added and 
results of  starting a group and station along with ACE 
inhibitors were compared. The third conducted by Van 
de Garde[13] was excluded due to the reasons that it evalu-
ated the risk outcome associated with the statin use on 
pneumonia patients rather than the mortality in them. 

Chopra and Flanders[44] in their evidence based study 
demonstrated results favoring and against the use of  
statins in mortality outcome, with the ultimate conclu-
sions that further randomized, controlled studies are 
needed to reach a valid conclusion[44]. Kopterides et al[45] 
also looked at the outcomes in a different infections, 
including the sepsis, bacteraemia and pneumonia, but 
without reaching the firm conclusions of  clinical benefit 
of  the statin therapy. A study conducted by Falagas et al[46] 
has also reported similar results, but no definitive conclu-
sions could be drawn from the pooled data. 

The major limitation of  this meta-analysis is the in-
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Figure 1  Forest plot with fixed and random effects model comparing mor-
tality among statin users and nonusers.
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Figure 2  Peto plot with fixed effects model comparing mortality among 
statin users and nonusers.

Figure 3  Flow chart of literature search.

Potentially relevant articles 
retrieved from MEDLINE, 
EMBASE, CENTRAL COCHRANE
n = 25

Articles excluded: 
  Irrelevant to our subject i.e.,  
focus of the paper was on other 
infections like sepsis, bacteraemia, 
postoperative setting (n  = 15)
  Review articles of the statin (n = 2)
   Due to associated other drugs 
used along with the statin (n  = 3)
  Unpublished trials (n  = 2)

Four (n  = 4) articles were 
evaluated for meta-analysis
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Table 1  Summary of the different studies evaluating the effect of statins on mortality in pneumonia

Ref. Study design Patient’s setting and study groups Outcomes and odds ration (95%CI) Conclusion

Thomsen et al[43], 2008 
Preadmission Use of 
Statins and outcomes 
After Hospitalization 
With Pneumonia: 
Population-Based Cohort 
Study of 29900 Patients

Retrospective 
population 
based cohort 
study

29900 adults hospitalized with pneumonia 
for the first
time between January 1, 1997, and 
December 31, 2004
in northern Denmark. Data on statin and 
other medication use, comorbidities, 
socioeconomic markers, laboratory 
findings,bacteremia, pulmonary 
complications and death were obtained 
from medical databases.
SU: 1371
NSU: 28529

Of patients with pneumonia, 1371 
(4.6%) were current statin users. 
Mortality among statin users was 
lower than among nonusers: 10.3% 
vs 15.7% after 30 d and 16.8% vs 
22.4% after 90 d, corresponding to 
adjusted 30- and 90-d mortality rate 
ratios of 0.69 (95%CI: 0.58-0.82) and 
0.75 (0.65-0.86).

The use of statins is 
associated with de 
creased mortality after 
hospitalization with 
pneumonia

Schlienger et al[14], 2007 
Statins and the Risk 
of Pneumonia: A 
population-Based, Nested 
Case-Control Study

 Population-
based, 
retrospective, 
nested case-
control 
analysis

The study population (134262 patients 
aged > 30 yr) consisted of 55118 patients 
who took statins and/or fibrates, 29144 
patients with hyperlipidemia not taking 
lipid-lowering agents, and 50000 randomly 
selected patients without hyperlipidemia 
and without lipid-lowering treatment. 
Authors identified 1253 patients with 
pneumonia and matched them with 4838 
control subjects based on age, sex, general 
practice, and index 
date.After adjusting for comorbidity and 
frequency of visits to general practitioners, 
we calculated the risks (OR with 95% 
confidence intervals) of uncomplicated 
pneumonia, hospitalization for pneumonia 
with survival, and fatal pneumonia in 
participants who used statins compared 
with those who did not.
SU: 927
NSU: 326

30 d Mortality ratio
0.262 (0.182-0.377)

Significant lower mortality 
among statin users as 
compared to non users

Majumdar et al[23], 2006 
Statins and outcomes 
in patients admitted to 
hospital with community 
acquired pneumonia: 
population based 
prospective cohort study

Prospective 
population 
based cohort 
study

3415 adult patients admitted with CAP 
and categorised according to use of statins 
for at least one week before admission and 
during hospital stay. 
SU: 325
NSU: 3090

Of 3415 patients with pneumonia 
admitted to hospital, 624 (18%) died 
or were admitted to an intensive 
care unit. Statin users were less 
likely to die or be admitted to 
an intensive care unit than non-
users [50/325 (15%) vs 574/3090 
(19%), OR = 0.80, P = 0.15]. After 
more complete adjustment for 
confounding, however, the OR 
changed from potential benefit 
(0.78, adjusted for age and sex) to 
potential harm (1.10, fully adjusted 
including propensity scores, 95%CI: 
0.76-1.60)

Statins are not associated 
with reduced mortality 
or need for admission to 
an intensive care unit in 
patients with pneumonia; 
reports of benefit in the 
setting of sepsis may be a 
result of confounding.

Mortensen et al[15], 2005 
The effect of prior statin 
use on 30-d mortality for 
patients
hospitalized with 
community-acquired 
pneumonia

Retrospective 
cohort study

A retrospective cohort study conducted at 
two tertiary teaching hospitals. Eligible
subjects were admitted with a diagnosis 
of, had a chest x-ray consistent with, and 
had a discharge
ICD-9 diagnosis of pneumonia. Subjects 
were excluded if they were “comfort 
measures only” or
transferred from another acute care 
hospital. Subjects were considered to be on 
a medication if they were taking it at the 
time of presentation. Data was abstracted 
on 787 subjects at the two hospitals.
SU: 110
NSU: 677

In the multivariable regression 
analysis, after adjusting for
the propensity score and processes 
of care, the use of statins
at presentation (OR = 0.36, 95%CI: 
0.14-0.92) was significantly 
associated with
decreased 30-d mortality

Prior outpatient statin 
use was associated with 
decreased mortality in 
patients
hospitalized with 
community-acquired 
pneumonia despite their 
use being associated with 
comorbid
illnesses likely to contribute 
to increased mortality

SU: Statin users; NSU: Nonstatin users.
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clusion of  only observational studies and marked hetero-
geneity seen in these clinical studies. The heterogeneity 
was related to the design of  the studies along with the 
sample size, current statin use, associated Co morbidities, 
and identification of  the clinical infection seen in these 
patients. Another important issue regarding statin use is a 
healthy user effect, which refers to those patients receiv-
ing statins also belongs to higher socioeconomic classes 
than patients who do not. These patients have the advan-
tage of  higher education, better awareness regarding their 
health which increases the complaint regarding their visits 
to doctors and treatment schedule, with the results for a 
better outcome in case of  infection.

Based on currently available clinical evidence it can 
be concluded that statins use shows no clinical benefit in 
terms of  mortality outcome in the pneumonia patients. 
This conclusion is despite the fact the three studies re-
ported the positive outcome regarding the statin use in 
the pneumonia patients as compared to the only single 
one reporting the negative results. As the studies included 
were heterogeneous, therefore the results of  ongoing tri-
als and further randomized controlled trials could only 
provide a definitive evidence regarding the effect of  
statins on mortality in pneumonia.
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