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Abstract

Introduction

We hypothesized that statin use begun before the diagnosis of interstitial lung disease is

associated with reduced mortality.

Methods

We studied all patients diagnosed with interstitial lung disease in the entire Danish popula-

tion from 1995 through 2009, comparing statin use versus no statin use in a nested 1:2

matched study.

Results

The cumulative survival as a function of follow-up time from the date of diagnosis of intersti-

tial lung disease (n = 1,786+3,572) and idiopathic lung fibrosis (n = 261+522) was higher for

statin users versus never users (log-rank: P = 7�10−9 and P = 0.05). The median survival

time in patients with interstitial lung disease was 3.3 years in statin users and 2.1 years in

never users. Corresponding values in patients with idiopathic lung fibrosis were 3.4 versus

2.4 years. After multivariable adjustment, the hazard ratio for all-cause mortality for statin

users versus never users was 0.73 (95% confidence interval, 0.68 to 0.79) in patients with

interstitial lung disease and 0.76 (0.62 to 0.93) in patients with idiopathic lung fibrosis.

Results were robust in all sensitivity analyses.

Conclusion

Among patients with interstitial lung disease statin use was associated with reduced all-

cause mortality.
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Introduction
Interstitial lung disease is a heterogeneous group of more than 300 different conditions and
results from damage to lung parenchyma by various patterns of fibrosis and inflammation. There
are four major forms of interstitial lung disease: Interstitial lung disease of known aetiology, idio-
pathic interstitial pneumonias, interstitial lung disease due to granulomatous disease, and others
[1]. Idiopathic pulmonary fibrosis is the most common form of the idiopathic interstitial pneu-
monias, but the idiopathic forms include a variety of other diseases with very different clinical
presentations and courses ranging from cryptogenic organising pneumonia with a very good
prognosis to idiopathic pulmonary fibrosis with a median survival of less than 3 years [2]. Inter-
stitial lung disease therapy includes anti-inflammatory and immunosuppressive therapies, with
new anti-fibrotic agents introduced lately for the treatment of idiopathic pulmonary fibrosis [3].

Statins downregulate the mevalonate pathway limiting the synthesis of isoprenoid interme-
diates, which serve as lipid attachments for different intracellular signalling molecules [4], and
thereby statins inhibit the activation of the guanosine-5'-triphosphate (GTP) binding protein
rat sarcoma (Ras) [5]. Such inactivation of Ras might lead to reduced fibroblast activity,
reduced synthesis of collagen, and increased fibroblast apoptosis [6]. Limited synthesis of iso-
prenoid intermediates also includes inactivation of another Ras-like protein, the Ras homolog
gene family member A (RhoA), which has a role in the regulation of fibroblast proliferation
[7]. Finally, statins may have anti-inflammatory properties as statins reduce levels of C-reactive
protein [8] as well as levels of proinflammatory cytokines and chemokines [9]. Consequently,
the use of statins among patients with interstitial lung disease could inhibit fibroblast activity
and reduce inflammation in the lungs, potentially leading to retardation of disease progression
and ultimately to reduced mortality, although some studies claim the opposite [10–12]. Fur-
thermore, it is an ongoing debate whether statins can induce interstitial lung disease.

Due to the potentially beneficial effect of statins on both fibrosis and inflammation, we
hypothesized that statin use in patients with interstitial lung disease is associated with reduced
mortality. To test this hypothesis, we studied all patients with interstitial lung disease in the
entire Danish population from 1995 through 2009, comparing statin users versus never users.

Methods

Study population and interstitial lung disease
The national Danish Civil Registration System records all births, immigrations, emigrations
and deaths in Denmark through the civil registration number, which is unique to every person
living in Denmark and includes information on age and sex. The national Danish Civil Regis-
tration System is 100% complete, that is, for practical purposes no persons are lost to follow-up
[13].

Persons with interstitial lung disease including idiopathic lung fibrosis diagnosed from Jan-
uary 1, 1995 through December 31, 2009 were identified using the national Danish Patient
Registry [14], which is blinded to statin use and which records all discharge diagnosis from
Danish hospitals including outpatients, using the unique civil registration number. Diagnoses
was chosen as previously done [15], interstitial lung disease was the International Classification
of Diseases, 10th Revision codes J60-70 and J84, while the subgroup idiopathic lung fibrosis was
J84.1. Please see S1 Table for more information regarding diagnoses.

Statin use
The national Danish Registry of Medicinal Products Statistics records information on all pre-
scribed drugs dispensed at Danish pharmacies from 1995 onwards, and is blinded to the
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interstitial lung disease diagnosis. Statins were classified according to the Anatomical Thera-
peutically Classification of Drugs code C10AA.

To ascertain interstitial lung disease patients with continuous and stable use of statin, we
defined statin users as those who obtained a prescription within 6 months before, together with
another prescription of statin within two years before the date of the interstitial lung disease
diagnosis, as done previously [16]. All remaining interstitial lung disease patients with other
patterns of statin use before the diagnosis were defined as irregular statin users.

To avoid reverse causation, statin use after the interstitial lung disease diagnosis was not
included in the statistical analysis. However, statin use before the diagnosis of interstitial lung
disease was used to indicate statin use before and after the interstitial lung disease diagnosis.

Because use of statins has been increasing from 1995 through 2009, we conducted a nested
1:2 matched study (that is, a study that matched each statin user with two interstitial lung dis-
ease patients who had never used statins) matching on sex, diagnostic code (idiopathic lung
fibrosis versus other), age at interstitial lung disease diagnosis, and year of interstitial lung dis-
ease diagnosis. Such matching also allows for different diagnostic criteria and treatments of
interstitial lung disease over time.

All-cause and cause-specific mortality
The national Danish Civil Registration System records date of death from any cause, and we
collected deaths through December 31st, 2011 allowing a minimum of 2 years follow-up for
any identified patient with interstitial lung disease. For all deaths in Denmark, the national
Danish Causes of Death Registry [17] additionally records information on date of death
together with cause of death, also using the unique civil registration number. Causes of death
are ranked in three as reported by physicians at hospitals, in general practice, and in forensic or
pathology departments. Diagnosis listed as causes of death are classified according to the Inter-
national Classification of Diseases 10th edition (ICD-10). Cause-specific mortality was deter-
mined by the first of three ranked causes of death. Respiratory disease was ICD-10 codes
J00-J998, cardiovascular disease was codes I00-I99, and the remainder was other causes.

Chronic obstructive pulmonary disease, cardiovascular disease and
diabetes mellitus
Diagnosis of chronic obstructive pulmonary disease, cardiovascular disease, and diabetes melli-
tus before the interstitial lung disease diagnosis were also identified using the national Danish
Patient Registry, according to the ICD-10 codes J41-J44, I00-I99 and E10-E14, respectively.
Prior chronic obstructive pulmonary disease, cardiovascular disease, and diabetes mellitus
were included as confounders as they could be associated with statin use and risk of all-cause
mortality. Also, there could be diagnostic overlap between ILD and chronic obstructive pulmo-
nary disease.

Information on any treatment of idiopathic lung fibrosis and prior treatment of chronic
obstructive pulmonary disease was also obtained from the national Danish Registry of Medici-
nal Products Statistics. Treatment of interstitial lung disease included azathioprine, N-acetyl-
cystein, colchicine, systemic corticosteroids, cyclophosphamide, methotrexat, thalidomide, and
mycophenolate, Anatomical Therapeutically Classification of Drugs code L04AX01, R05CB01,
M04AC01, H02AB, L01AA01, L04AX03, L04AX02, and L04AA06, respectively. Treatment of
chronic obstructive pulmonary disease included beta2-adrenergic agonists, anticholinergic
medication, theophylline, and inhaled glucocorticoids. Anatomical Therapeutically Classifica-
tion of Drugs code R03AC, R03BB, R03DA, and R03BA, respectively.
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Other covariates
Statistics Denmark gathers information concerning ethnic descent, highest obtained level of
education, and geographical residence of all persons living in Denmark.

Propensity score
In order to address unknown patterns and other potential biases, such as healthy user bias,
between statin users and never users, propensity score analysis was applied as done previously
[16]. The propensity score was calculated using treatment with vitamin K antagonists as well as
treatment of hypertension and depression as a proxy for regularly visiting a doctor’s office,
thereby increasing a person’s chance of starting treatment with statins. Information on such
treatment was obtained from the national Danish Registry of Medicinal Products Statistics. We
collected information on vitamin K antagonists (B01AA) as well as diuretics and calcium
antagonists (classified according to the Anatomical Therapeutically Classification of Drugs
code C08DA, C08CA, C08DB, C03AA, C03AB, C03BA, C03CA, C093CB, C03DA, C03EA),
angiotensin-converting-enzyme inhibitors and angiotensin II receptor blockers (C09AB,
C09BA, C09BB, C08DA51, C09CA, C09DA, C09DB01), beta 1 antagonists (C07AA, C07AB,
C07BB, C07CB, C07AG01, C07AB02) and antidepressants (N06).

Statistical analysis
We used STATA 13.0 MP software. Interstitial lung disease patients below 40 years of age were
excluded, as these patients are unlikely to receive statins. We conducted a nested 1:2 matched
study by selecting exactly two random never users for each statin user matching on sex, diag-
nostic code (idiopathic lung fibrosis versus other), age at interstitial lung disease diagnosis, and
year of interstitial lung disease diagnosis.

Cumulative survival curves using Kaplan-Meier estimates were compared with log-rank tests.
Cox regression models using time after the interstitial lung disease diagnosis as time scale were
used to calculate hazard ratios with 95% confidence intervals. Cox models were multivariable
adjusted for sex (matching), diagnostic code (matching) year of birth (matching), age at diagno-
sis (matching), chronic obstructive pulmonary disease before interstitial lung disease, cardiovas-
cular disease before interstitial lung disease, diabetes mellitus before interstitial lung disease,
chronic obstructive pulmonary disease medication before interstitial lung disease, any medica-
tion for interstitial lung disease, descent (96% Danish versus other), highest obtained level of
education, and geographical residency. The missing indicator method was used to account for
missing information for education (5.8%) [18]. Propensity score was calculated using a logistic
regression model and the score was included in the Cox model as an additional adjustment.

Competing risk models were calculated using the method of Fine and Gray and the calcula-
tion of subhazard ratios for cause-specific mortality. Furthermore, we stratified on sex, prior
chronic obstructive pulmonary disease, prior cardiovascular disease, prior diabetes mellitus, geo-
graphical residency, education, year of interstitial lung disease diagnosis, and age at diagnosis.

All 5,358 interstitial lung disease patients were followed from date of diagnosis and censored
at the date of death (n = 3,266), emigration (n = 7), or December 31, 2011 (n = 2,085), which-
ever came first. Likewise, all 783 idiopathic lung fibrosis patients were censored at death
(n = 537), emigration (n = 1), or December 31st, 2011 (n = 245).

Ethics statement
Ethics committee approval is not necessary for an anonymous registry based epidemiology
study in Denmark.
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Results

Study population
We included patients from the entire Danish population aged 40 years or older who had
received a diagnosis of interstitial lung disease between 1995 and 2009, and followed them
until December 31, 2011 (median, 2.5 years; range, 0 to 16.5); we identified a total of 22,941
patients with interstitial lung disease aged 40 or older, of whom 5,915 had idiopathic lung
fibrosis. By including only patients who received a diagnosis of interstitial lung disease through
2009, we allowed at least 2 years of follow-up time for all patients. Due to an increase in the use
of statins (Fig 1) and possible changes in diagnosis and treatment of interstitial lung disease
over time, we conducted a nested 1:2 matched study. In the matched study, we grouped 1,786
as regular statin users up until the time of the interstitial lung disease diagnosis, whereas 3,572
had never used statins (Fig 2).

Baseline characteristics of these patients are shown in Table 1. During 13,580 person-years
of follow-up, 3,266 patients died: 812 from respiratory diseases, 749 from cardiovascular dis-
eases, and 1,705 from other causes.

All-cause mortality
The cumulative survival as a function of follow-up time from the date of diagnosis of interstitial
lung disease and idiopathic lung fibrosis was higher for statin users versus never users (log-
rank: P = 7�10−9 and P = 0.05) (Fig 3). The median survival time in patients with interstitial
lung disease was 3.3 years in statin users versus 2.1 years in never users. Corresponding values
in patients with idiopathic lung fibrosis were 3.4 and 2.4 years. After multivariable adjustment
the hazard ratio for all-cause mortality for statin users versus never users was 0.73 (95% confi-
dence interval, 0.68 to 0.79) for interstitial lung disease and 0.76 (0.62 to 0.93) for idiopathic
lung fibrosis.

Cause-specific mortality
After multivariable adjustment, the hazard ratio for mortality for statin users versus never
users from respiratory disease was 0.61 (95% CI, 0.52 to 0.73), for mortality from cardiovascu-
lar disease 1.05 (0.89–1.22), and for mortality from other causes 0.68 (0.60–0.76) (Fig 4).
Among patients diagnosed with idiopathic lung fibrosis, the statistical power was too low to
estimate reliable hazard ratios for cause-specific mortality.

Sensitivity analyses
Attempting to adjust for different health patterns of the medical history of the interstitial lung
disease patients studied, and thereby trying to avoid healthy user bias, we adjusted for propen-
sity score: the results for all-cause mortality and cause-specific mortality remained similar (Fig
4). The results for cause-specific mortality also remained similar when we accounted for com-
peting risk of death from other causes, with the use of Fine and Gray subhazard regression (Fig
4).

In analyses stratified for characteristics which could be associated with statin use, interstitial
lung disease diagnosis, and/or risk of all-cause mortality, that is, for sex, chronic obstructive
pulmonary disease before interstitial lung disease, cardiovascular disease before interstitial lung
disease, diabetes mellitus before interstitial lung disease, residential city size, education, year of
diagnosis and age at diagnosis, all-cause mortality was reduced in statin users versus never
users in all strata (Fig 5).
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Fig 1. Inclusion of interstitial lung disease patients during 1995 through 2009. Patients were divided into regular statin users and never users. A, Entire
Danish population. B. Nested 1:2 matched study.

doi:10.1371/journal.pone.0140571.g001

Fig 2. Selection of interstitial lung disease patients entering into the study. Patients were divided into regular statin users and never users for the nested
1:2 matched study.

doi:10.1371/journal.pone.0140571.g002
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Results for all-cause mortality were similar in sensitivity analyses when excluding individu-
als with ever-diagnosed chronic obstructive pulmonary disease (n = 1,880) from the interstitial
lung disease population (S1 Fig), in a nested 1:2 matched study after excluding individuals
diagnosed with aspiration pneumonia from the interstitial lung disease population (S2 Fig),
when excluding individuals with ever-diagnosed rheumatic or connective tissue disease from
the idiopathic lung fibrosis population (S3 Fig), and in a 1:2 nested matched study including
individuals below 40 years of age (S4 Fig).

Table 1. Baseline characteristics of patients with interstitial lung disease and idiopathic lung fibrosis diagnosed at age 40 or older and followed
from 1995 through 2011.

Interstitial lung disease Idiopathic lung fibrosis

Statin users Never users P value Statin users Never users P value

Number 1,786 3,572 261 522

Age at diagnosis, years 71 (64–78) 71 (64–78) 0.96 73 (67–78) 73 (67–78) 0.96

Sex 1.00 1.00

Female 646 (36%) 1,292 (36%) 99 (38%) 198 (38%)

Male 1,140 (64%) 2,280 (64%) 162 (62%) 324 (62%)

Any interstitial lung disease treatment 0.05 0.46

No 657 (37%) 1,141 (40%) 41 (16%) 93 (18%)

Yes 1,129 (63%) 2,158 (60%) 220 (84%) 429 (82%)

COPD diagnosis before interstitial lung disease 0.30 0.03

No 1,361 (76%) 2,767 (77%) 185 (71%) 328 (63%)

Yes 425 (24%) 805 (23%) 76 (57%) 194 (37%)

COPD treatment before interstitial lung disease 0.08 0.45

No 1,174 (66%) 2,432 (68%) 149 (57%) 283 (54%)

Yes 612 (34%) 1,140 (32%) 112 (43%) 239 (46%)

Cardiovascular disease before interstitial lung disease 2�10−128 1�10−19
No 279 (16%) 1,771 (50%) 45 (17%) 266 (51%)

Yes 1,507 (84%) 1,801 (50%) 216 (83%) 256 (49%)

Diabetes mellitus before interstitial lung disease 1�10−84 2�10−15
No 1,334 (75%) 3,341 (94%) 196 (75%) 494 (95%)

Yes 452 (25%) 231 (6%) 65 (25%) 28 (5%)

Residential city size 0.97 0.41

<12,000 or rural 666 (37%) 1,314 (37%) 99 (38%) 196 (38%)

12,000–100,000 423 (24%) 879 (25%) 85 (33%) 146 (28%)

>100,000 697 (39%) 1,379 (38%) 77 (34%) 180 (34%)

Level of education 0.23 0.47

Not available 98 (5%) 212 (6%) 14 (5%) 31 (6%)

Primary or high school 843 (48%) 1,626 (46%) 129 (49%) 263 (51%)

Vocational 624 (35%) 1,203 (34%) 80 (31%) 163 (31%)

Academic 221 (12%) 531 (14%) 38 (15%) 65 (12%)

Data are n (%) or median (interquartile range). Baseline characteristics were at the date of diagnosis of interstitial lung disease and idiopathic lung fibrosis.

The nested 1:2 matched study was matched on sex, diagnostic code (idiopathic lung fibrosis versus other), age at diagnosis, and year of diagnosis. Only

interstitial lung disease/ idiopathic lung fibrosis patients using statins with two exact matching controls were included. Any interstitial lung disease

treatment (azathioprine, N-acetylcystein, colchicine, systemic corticosteroids, cyclophosphamide, methotrexat, thalidomide, and mycophenolate) and

chronic obstructive pulmonary disease treatment (beta2-adrenergic agonists, anticholinergic medication, theophylline, and inhaled glucocorticoids) were

available from 1995–2011. Residential city size designates the location for the longest period of residence. Level of education is the highest obtained

level.

doi:10.1371/journal.pone.0140571.t001
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Discussion
In this nested 1:2 matched nationwide study we observed that statin use was associated with
reduced mortality in 5,358 patients with interstitial lung disease and in 783 patients with idio-
pathic lung fibrosis. This observation is novel. Although a cohort study such as ours cannot
demonstrate causality, it is clinically reassuring that statin use do not seem to increase mortal-
ity among these patients. In accordance with this interpretation, a previous study with 35 statin
users and 443 never users found no association between statin use and mortality in patients
with idiopathic pulmonary fibrosis [20].

Mechanistically, statins inhibit cholesterol synthesis through inhibition of the rate limiting
enzyme in the mevalonate and cholesterol synthesis pathway, 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-CoA) [4], but several studies have detected effects of statins beyond chang-
ing the lipid profile alone. Thus, statins may have anti-inflammatory effects as they reduce the
level of C-reactive protein [8,21] and several other inflammatory mediators like tumor necrosis
factor-α, fibrinogen, transforming growth factor-β and interleukins [9,22,23]; part of the
reduction in C-reactive protein may be caused by statins ability to reduce plasma triglycerides
and remnant cholesterol levels [24]. Furthermore, statins inhibit the synthesis of isoprenoid
intermediates, which serve as lipid attachments for a variety of intracellular signalling mole-
cules, among others the ρ family of intracellular guanosine triphosphat binding proteins,
which in the absence of statins can mediate a proinflammatory respons [25]. Inhibition of

Fig 3. Survival and risk of all-causemortality in statin users versus never users. Patients with interstitial lung disease (A) and patients with idiopathic
lung fibrosis (B). Hazard ratios are shown after multivariable adjustments.

doi:10.1371/journal.pone.0140571.g003

Fig 4. Risk of all-cause and cause-specific mortality in statin users versus never users.Hazard ratios are shown after multivariable adjustment, after
additional adjustment for propensity score, and after multivariable adjustment with the use of Fine and Gray subhazard regression allowing for competing risk
of death.

doi:10.1371/journal.pone.0140571.g004
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isoprenoid synthesis might also disrupt cellular growth, secretion and signal transduction [26],
and thus statins may affect activation and proliferation of many cells involved in lung inflam-
mation. Accordingly, anti-inflammatory effects of statins could reduce the inflammation in the
lungs of patients with interstitial lung disease, thus leading to reduced disease progression and
to reduced mortality, as observed in the present study.

Not only inflammation, but also lung fibrosis is a hallmark of interstitial lung disease. Tradi-
tionally, it was believed that inflammation initiated fibrosis, but recently a study suggested that
fibrosis precedes inflammation and develops as aberrant epithelial and epithelial–mesenchymal
responses to chronic alveolar epithelial injury [27]. Importantly, statins may reduce fibrosis by
lowering the profibrogenic cytokine transforming growth factor-β1 [26], and cell proliferation,
collagen deposition, angiogenesis and fibroblast differentiation into the profibrogenic myofi-
broblast phenotype which characterise idiopathic pulmonary fibrosis, are all mediated through
connective tissue growth factor induced by the cytokine transforming growth factor-β1. Also,
statins reduce the tissue damage associated with cigarette smoking in rats [28] and rabbits [29],
and in human macrophages [30] and monocytes [31] from smokers, probably by the reduction
in matrix metalloproteinases-9 and airway remodelling. Furthermore, lovastatin may induce
fibroblast apoptosis via Ras [6] and may reduce fibroblast proliferation via RhoA [7]. Taken
together, the above mentioned findings suggest plausible mechanisms through reduced inflam-
mation and fibrosis that might explain the presently observed reduced mortality among inter-
stitial lung disease patients using statins.

Fig 5. Risk of all-causemortality in statin users versus never users stratified for covariates.Hazard ratios are shown after multivariable adjustments.
Year of diagnosis was divided into two periods, 1995–2003 and 2004–2009, as a consensus on classification of idiopathic lung fibrosis was published in
2002 [19].

doi:10.1371/journal.pone.0140571.g005
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Strengths of the present study include the large size of the study population. In this study we
included all patients in Denmark diagnosed with interstitial lung disease from 1995 through
2009, and performed a nested 1:2 matched study to avoid influence from changes in statin use
from 1995 through 2009.

Limitations of the present study might include selection bias, but as we included all patients
with interstitial lung disease from the entire Danish population who were 40 years of age or
older and eligible for statin use, without losses to follow-up, and as we performed a nested 1:2
matched study selection bias is unlikely to be a major problem. However, a potential limitation
could be diagnosis misclassification. Interstitial lung disease is difficult to diagnose, the termi-
nology has been poorly defined, especially for the idiopathic interstitial pneumonia diagnoses.
The classification of interstitial lung disease has changed over time and this could bias our
study. Only during the past 10 years has a consensus of classification been achieved [1,19,32].
Although idiopathic pulmonary fibrosis is the most common form of idiopathic interstitial
pneumonias, the idiopathic forms also includes a variety of other diseases that have very differ-
ent presentations and clinical courses. Interstitial lung disease is even broader and includes a
more diverse spectrum of diseases. Though some studies have argued that statin could poten-
tially induce a mild form of interstitial lung disease [11,12] disturbing the results, a recent
study found no evidence of an association between statin use and the diagnosis [10]. Thus, it
seems unlikely that nondifferential misclassification could explain the results found in this
study. Likewise important, through matching statin users with never users on sex, diagnostic
code, age at interstitial lung disease diagnosis, and year of diagnosis we secured that changes in
diagnostic criteria and treatment of interstitial lung disease and idiopathic lung fibrosis from
1995 through 2011 are unlikely to explain our results.

The patients included in our study have been matched to live to an age where they were pre-
scribed a regular statin treatment, thus this may be a selected patient group with a different sur-
vival time compared to all ILD patients; however, even if this was the case, this would not
explain the present results. Mechanistically, statins could improve pulmonary hypertension
and epidemiologic studies have claimed a benefit of statins in patients with this disease [33].
Nonetheless, clinical trials did not show any benefit of statins in patients with pulmonary arte-
rial hypertension [34]. However, our study could not adjust for pulmonary hypertension, a
complication of interstitial lung disease, including idiopathic lung fibrosis. Likewise, informa-
tion on smoking status, obesity, and hypercholesterolemia could not be adjusted for in our
analyses as this information is not available in the national Danish registers. Another concern
is the possibility that statin users are not representative of the general population, but repre-
sents individuals who by taken statins also engage in a healthier lifestyle and see a primary care
physician more often, thereby creating a healthy user effect which could potentially bias our
study. However, when we adjusted for propensity score, which accounted for the patient’s
probability of being treated with statin on the basis of patterns in the medical history, we found
results similar to the main findings. Nevertheless, this approach can never fully exclude healthy
user bias [35]. The magnitude of the effect of statins in this study seems large, and therefore we
might not have excluded healthy user bias completely.

In conclusion, among patients diagnosed with interstitial lung disease we observed an asso-
ciation between statin use and reduced risk of mortality which is clinically reassuring on its
own.

Supporting Information
S1 Fig. Survival and risk of all-cause mortality in statin users versus never users among
individuals diagnosed with interstitial lung disease excluding individuals with ever
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diagnosed chronic obstructive pulmonary disease.Hazard ratio is shown after multivariable
adjustments.
(PDF)

S2 Fig. Survival and risk of all-cause mortality in statin users versus never users in a nested
1:2 matched study excluding individuals with aspiration pneumonia from the interstitial
lung disease population. Hazard ratio is shown after multivariable adjustments.
(PDF)

S3 Fig. Survival and risk of all-cause mortality in statin users versus never users among
individuals diagnosed with idiopathic lung fibrosis excluding individuals with ever diag-
nosed rheumatic or connective tissue disease.Hazard ratio is shown after multivariable
adjustments.
(PDF)

S4 Fig. Survival and risk of all-cause mortality in statin users versus never users in a nested
1:2 matched study with inclusion of patients below 40 years of age.Hazard ratios are shown
after multivariable adjustments.
(PDF)

S1 Table. Interstitial lung disease diagnosis codes among the patients included in the
nested 1:2 matched study and from all such patients diagnosed in Denmark 1995–2009.
(PDF)
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