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Objective: The effect of statins and fibrates on the risk of chronic obstructive pulmonary 
disease (COPD) remains unclear. The aim of this study was to investigate the effects of 
statins and fibrates on the risk of COPD in patients with hyperlipidemia.
Patients and Methods: This study involved a retrospective cohort with a follow-up period 
of 6 years. We identified patients who were diagnosed as having hyperlipidemia between 
2000 and 2016 from Taiwan’s National Health Insurance Research Database. A Cox propor-
tional hazard model was used to estimate the risk of COPD among different groups. The 
dose-related effects of statins and fibrates on the risk of COPD were evaluated according to 
the defined daily dose (DDD).
Results: Patients with hyperlipidemia not using statins and fibrates (group II) had 
a significantly higher risk of COPD compared with their comparison group, with an adjusted 
hazard ratio (HR) of 1.091 [95% confidence interval (CI): 1.034–1.152, p < 0.01]. Dose- 
dependent reduction in the risk of COPD was observed in patients with hyperlipidemia using 
statins or fibrates compared with patients not using them. Moreover, with an increase in 
cumulative exposure, a reduced risk of COPD was observed in patients using more than 361 
DDDs, with an adjusted HR of 0.474 (95% CI: 0.401–0.559, p < 0.001). Patients on fibrate 
monotherapy using more than 541 DDDs were observed to have an adjusted HR of 0.454 
(95% CI: 0.226–0.910, p < 0.05) and those on statin monotherapy with over 361 DDDs were 
noted to have an adjusted HR of 0.583 (95% CI: 0.459–0.740, p < 0.001).
Conclusion: This study demonstrated that an increase in the cumulative exposure of statins 
and fibrates significantly reduced the risk of COPD in patients with hyperlipidemia, and the 
risk reduction appeared to be significantly dose dependent.
Keywords: hyperlipidemia, statin, fibrates, chronic obstructive pulmonary disease, cohort 
study

Introduction
Chronic obstructive pulmonary disease (COPD) is a growing global health problem 
that has been among the top 10 causes of death in Taiwan in several years.1 COPD 
significantly influences patients’ ability to work and their quality of life, thereby 
burdening patients’ families and society.2 COPD is often associated with various 
comorbidities, including cardiovascular disease (CVD), diabetes, osteoporosis, anxi-
ety, depression, malignancies, chronic renal failure, and infections.2 Moreover, 
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comorbidities of COPD critically affect major outcomes, 
including quality of life,3 rate of acute exacerbation,4 and 
mortality.5 Hyperlipidemia is a risk factor for CVD, and most 
comorbidities are associated with an increased risk of mor-
tality in patients with COPD. Nevertheless, the effect of 
hyperlipidemia on the clinical outcomes of patients with 
COPD is complicated and unclear.

Studies have demonstrated that statins may exert 
“pleiotropic” effects,6 which help decrease oxidative stress 
and inflammation.7 In addition, fibrates reduce airway 
neutrophils and macrophage infiltration,8 as well as 
inflammation, and are considered beneficial for lung 
disease.9 Several studies have revealed that statins provide 
significant benefits in patients with COPD;10,11 however, 
works published by Criner et al12 in 2014 and Neukamm 
et al13 in 2015 have evaluated the benefits of statins in the 
COPD population and indicated no benefits related to 
exacerbation rates and pulmonary function. The authors 
surmised that the dose of statins was too low to exhibit 
significant anti-inflammatory effects, and the short dura-
tion of treatment did not yield substantial clinical out-
comes, thereby leading to minimal benefits of statins. 
Given this, we conducted a retrospective cohort study by 
obtained data from the National Health Insurance (NHI) 
Database of Taiwan to investigate the risk of COPD in 
newly diagnosed patients with hyperlipidemia initiated on 
statins and fibrates, with a further analysis of the effects of 
statin and fibrate exposure on the risk of COPD.

Patients and Methods
Data Sources
This study was a retrospective cohort study. The study 
samples were retrieved from the Longitudinal Health 
Insurance Database (LHID), which consisted of data 
from 2,000,000 enrollees from the population included in 
Taiwan’s NHI program. The NHI program is an insurance 
system that covers more than 99% of the national popula-
tion in Taiwan and provides data for research purposes. No 
significant differences were observed related to the distri-
bution of age and gender between the patients in the 
sample group and the original population. Notably, the 
database contains diagnosis codes, drug prescriptions, hos-
pital visits, detailed clinical and demographic information 
of all hospital admissions and ambulatory visits. The data-
sets of NHI related databases have released for academic 
research purposes since 2000. All data are anonymized 
and encrypted in consideration of protection for 

participants’ privacy, thus researcher cannot identify indi-
viduals. This study was approved by the Joint Institutional 
Review Board/Ethics Committee (JIRB) of Taipei Medical 
University (TMU). The certificate number is N201806005.

Study Sample
For the study cohort, we identified patients who were newly 
diagnosed with hyperlipidemia (ICD-9-CM codes 272.X, 
ICD-10-CM codes E78.0–78.5) during an ambulatory care 
visit between January 1, 2000, and December 31, 2010. We 
included patients with a three-time diagnosis of hyperlipi-
demia, and the date when they were first diagnosed was 
considered to be the diagnosis date. Notably, patients with 
a three-time diagnosis of hyperlipidemia would increase the 
validity of the diagnosis. Furthermore, the LHID provides 
information on medical orders during ambulatory care visits 
and hospital admissions. We reviewed this data and deter-
mined which enrollees had ever filled in prescriptions for 
statins and fibrates after the diagnosis date. On the basis of 
these data, we classified patients with hyperlipidemia into 
the following two groups: those who received statins or 
fibrates (group I) and those who did not receive statins 
and fibrates (group II). For patients of group I, the date of 
statin or fibrate therapy initiation was considered the index 
date. The study excluded patients who (1) were less than 
40 years of age at the time of diagnosis of hyperlipidemia; 
(2) had less than a three-time diagnosis of hyperlipidemia 
between 2001 and 2010; (3) had received statins or fibrates 
before a hyperlipidemia diagnosis; (4) had less than 90 days 
of statin or fibrate use within 365 days after the first admin-
istration of statins or fibrates; (5) had not received statins or 
fibrates before December 31, 2010; and (6) had been diag-
nosed as having COPD before the index date. Finally, 
patients with hyperlipidemia who had received statins or 
fibrates were enrolled in group I and those who had not used 
statins and fibrates were enrolled in group II. The date of the 
first of diagnosis was assigned as the index date for patients 
of group II. Furthermore, patients without hyperlipidemia 
not taking any statins or fibrates were selected as the com-
parison group. Each patient in group II was matched by age, 
sex, and index year to four patients of the comparison 
group. All study enrollees were followed up for 6 years or 
censored at the date of COPD diagnosis.

Dosage of Statins and Fibrates
Complete information regarding all prescriptions of statins 
and fibrates was extracted from the NHI prescription data-
base. Data collected included the date of prescription, the 
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daily dose, and the number of days supplied. The total 
dosage of statins or fibrates prescribed during the follow- 
up period was calculated for group I. The defined daily 
dose (DDD) recommended by the World Health 
Organization was considered for statins (2 mg/day for 
pitavastatin, 10 mg/day for rosuvastatin, 20 mg/day for 
atorvastatin, 45 mg/day for lovastatin, 60 mg/day for flu-
vastatin, and 30 mg/day for pravastatin and simvastatin) 
and fibrates (200 mg/day for fenofibrate and 1200 mg/day 
for gemfibrate).

Outcome Measurement and Confounding 
Factors
Each patient was followed up for 6 years or until patient 
has a two-time diagnosis of COPD. The primary outcome 
was the development of COPD, and the secondary out-
come was the dose effect of statins and fibrates on the risk 
of COPD. Notably, COPD was diagnosed according to 
ICD-9 codes 491, 492, and 496 and ICD-10 codes J41.0, 
J43.9, and J44.9. We adjusted the possible confounding 

factors for the risk of COPD development, including can-
cer, pneumonia, CVD, hypertension, diabetes, chronic 
renal disease, osteoporosis, depression, anxiety, infection, 
gastroesophageal reflux (GERD), bronchiectasis, asthma, 
tobacco usage, as well as the use of medications such as 
oral steroids, inhaled steroids, an inhaled β2-adrenergic, 
inhaled corticosteroid and long-acting β-agonist combina-
tion (ICS/LABA), inhaled muscarinic antagonist, and 
xanthine.

Statistical Analysis
Statistical analyses were performed using SAS version 9.4 
(SAS Institute Inc., Cary, NC, USA). Student’s t test and 
Pearson’s chi-squared test were applied to evaluate the 
intergroup differences related to sociodemographic char-
acteristics such as age and sex as well as comorbidities. 
Cox proportional hazard regression model was used to 
compare the risk of COPD between the study groups and 
the comparison group. Number of diagnosis for COPD 
among the various DDD groups was evaluated using 

1

with at least 3 episodes of hyperlipidemia diagnosis between 01/01/2001
and 12/31/2010 excluding those aged <40 years (N = 212,969)

2000–2010 Without hyperlipidemia and 2000–2016 
without receiving fibrate and statin drugs

Excluded:
Patients who received fibrate or statin drugs before 
hyperlipidemia diagnosis

Patients with hyperlipidemia who received fibrate or 
statin drugs during 2000–2016 (N = 55,463)

Patients with hyperlipidemia who did not receive fibrate 
and statin drugs between 2000 and 2016 (N = 30,971)

Excluded:
1. Patients who received fibrate or statin drugs for <90 days 

within 365 days after the first administration of fibrate or 
statin drugs.

2. Patients who received fibrate and statin drugs after 
12/31/2010.

3. Patients have COPD diagnosis before the index-date

Excluded:
Patients with a COPD diagnosis before 
the index date.

Matched for age, 
sex, and index 

year (1:4)

2 million randomly selected samples from Taiwan’s NHIRD

Study group I
Patients with hyperlipidemia who received 

fibrate or statin drugs (N = 17,972)

Study group II
Patients with hyperlipidemia not using
fibrate and statin drugs (N = 25,760)

Comparison group
Patients without hyperlipidemia not 

using fibrate and statin drugs
(N = 103,040)

Patients with hyperlipidemia on 
fibrate monotherapy

(N = 1,879)

Patients with hyperlipidemia on 
statin monotherapy

(N = 11,352)

Follow-up for 6 years

Excluded:
Patients with a 
COPD diagnosis 
before index date 
matching 

Figure 1 Flow chart of study population selection. 
Abbreviations: COPD, Chronic obstructive pulmonary disease; NHIRD, National Health Insurance Research Database.
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Student’s t test. The Kaplan–Meier method and Log rank 
test were used to examine the differences in 6-year COPD 
occurrence rates between the study and comparison 
cohorts. All tests were two sided, and p values less than 
0.05 were considered significant.

Results
Demographic Characteristics
Overall, 17,972 patients with hyperlipidemia who received 
statins or fibrates were selected as group I, and 25,760 
patients with hyperlipidemia without statin and fibrate use 
as group II. In addition, 103,040 patients with usage of 
hyperlipidemia statins or fibrates were selected as the 
comparison group. Figure 1 illustrates the enrollment of 
groups I and II as well as the comparison group.

Table 1 lists the demographic characteristics of the three 
groups. The sex and age distributions were similar among the 
groups. The mean age of the entire cohort was 56.9 ± 10.93 
years. The prevalence of comorbid diseases, such as cancer, 
pneumonia, CVD, hypertension, diabetes, osteoporosis, 

anxiety, infections, GERD, asthma, tobacco use, and oral 
steroid use was higher in group I than in the other two groups.

Primary Outcome
We assessed the crude hazard ratios (HRs) and adjusted HRs 
for the risk of COPD during the 6-year follow-up period 
between groups I and II as well as between group II and the 
comparison group. Patients with hyperlipidemia without sta-
tin and fibrate use (group II) had a significantly increased risk 
of COPD compared with the comparison group, with an 
adjusted HR of 1.091 [95% confidence interval (CI): 1.034–-
1.152, p < 0.01]. The adjusted HR for patients with hyperli-
pidemia using statins or fibrates (group I) was 0.998 (95% 
CI: 0.930–1.070, p > 0.05) compared with patients with 
hyperlipidemia not using statins and fibrates (group II), 
with no significant difference observed (Table 2).

Secondary Outcome
Upon evaluation of the effects of cumulative DDDs on the 
risk of COPD, a significant dose-related effect was 

Table 1 Baseline Characteristics of Study Groups and Comparison Group

Variables (%) Patients with Hyperlipidemia

Study Group I Study Group II Comparison Group p valuea p valueb

N = 17,972 N = 25,760 N = 103,040

Age, years (mean ± SD) 56.78 ± 10.26 56.98 ± 11.26 56.98 ± 11.26 0.0572 1.0000

Gender/Male (n, %) 8,441 (46.97%) 12,334 (47.88%) 49,336 (47.88%) 0.0600 1.0000
Cancer (n, %) 1,268 (7.06%) 2,097 (8.14%) 6,277 (6.09%) <0.0001 <0.0001

Pneumonia (n, %) 1,110 (6.18%) 1,391 (5.40%) 4,553 (4.42%) 0.0006 <0.0001

Cardiovascular disease (n, %) 13,824 (76.92%) 16,314 (63.33%) 32,291 (31.34%) <0.0001 <0.0001
Hypertension (n, %) 12,279 (68.32%) 13,302 (51.64%) 24,361 (23.64%) <0.0001 <0.0001

Diabetes (n, %) 7,113 (39.58%) 8,020 (31.13%) 7,366 (7.15%) <0.0001 <0.0001

Chronic renal disease (n, %) 2324 (12.93%) 3408 (13.23%) 4771 (4.63%) 0.3627 <0.0001
Osteoporosis (n, %) 7,188 (40.00%) 9,361 (36.34%) 25,038 (24.30%) <0.0001 <0.0001

Depression (n, %) 961 (5.35%) 1,347 (31.13%) 3,199 (3.10%) 0.5866 <0.0001

Anxiety (n, %) 5,980 (33.27%) 8,131 (31.56%) 19,249 (18.68%) 0.0002 <0.0001
Infection (n, %) 958 (5.33%) 1,240 (4.81%) 3,690 (3.58%) 0.0149 <0.0001

GERD (n, %) 12,946 (72.03%) 18,066 (70.13%) 56,958 (55.28%) <0.0001 <0.0001

Bronchiectasis (n, %) 163 (0.91%) 238 (0.92%) 721 (0.70%) 0.8549 0.0002
Asthma (n, %) 3,839 (21.36%) 4,958 (19.25%) 13,622 (13.22%) <0.0001 <0.0001

Tobacco (n, %) 303 (1.69%) 271 (1.05%) 867 (0.84%) <0.0001 0.0012

Oral steroid (n, %) 11,052 (61.50%) 14,492 (56.26%) 51,570 (50.05%) <0.0001 <0.0001
Inhaled steroid (n, %) 1,125 (6.26%) 1,535 (5.96%) 3,596 (3.49%) 0.1952 <0.0001

Inhaled β2-adrenergic (n, %) 491 (2.73%) 670 (2.60%) 1,912 (1.86%) 0.4014 <0.0001

ICS/LABA (n, %) 170 (0.95%) 231 (0.90%) 537 (0.52%) 0.5955 <0.0001
Inhaled muscarinic antagonist (n, %) 204 (1.14%) 256 (0.99%) 818 (0.79%) 0.1541 0.0016

Xanthine (n, %) 192 (1.07%) 236 (0.92%) 744 (0.72%) 0.1117 0.0013

Notes: p valuea: study group I (Hyperlipidemia with fibrate or statin drugs) versus study group II (hyperlipidemia without fibrate and statin drugs). p valueb: study group II 
(hyperlipidemia without fibrate or statin drugs) versus comparison group (nonhyperlipidemia without fibrate and statin drugs). 
Abbreviations: SD, standard deviation; GERD, gastroesophageal reflux disease; ICS/LABA, inhaled corticosteroid/long-acting β-agonist combination.
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observed (p for trend, p < 0.001; Table 3). However, when 
exposure to either statins or fibrates was compared between 
groups I and II, a reduced risk of COPD was observed with 
increase in cumulative exposure for those using more than 
361–720 DDDs (adjusted HR: 0.474; 95% CI: 0.401–0.559, 
p < 0.001), 721–1080 DDDs (adjusted HR: 0.318; 95% CI: 

0.238–0.425, p < 0.001), and >1081 DDDs (adjusted HR: 
0.193; 95% CI: 0.125–0.296, p < 0.001). Compared with 
group II, the trend analysis of increased cumulative expo-
sure to fibrates revealed a reduced risk of COPD for those 
using more than 541 DDDs (adjusted HR 0.454; 95% CI: 
0.226–0.910, p < 0.05) (Table 4). Similarly, compared 

Table 2 COPD Risk Among Three Groups

Results Patients with Hyperlipidemia

Study Group I Study Group II Comparison Group

N = 17,972 N = 25,760 N = 103,040

COPD (%) 1,358 (7.56%) 2,001 (7.77%) 6,834 (6.63%)

Crude HR (95% CI) ─ 1.180 (1.123–1.241)*** 1

Adjusted HR (95% CI) ─ 1.091 (1.034–1.152)** 1
Crude HR (95% CI) 0.970 (0.905–1.039) 1 ─
Adjusted HR (95% CI) 0.998 (0.930–1.070) 1 ─

Notes: ***p < 0.001, **p < 0.01. The HRs were adjusted for age, gender, cancer, pneumonia, cardiovascular disease, hypertension, diabetes, chronic renal disease, 
osteoporosis, depression, anxiety, infection, gastroesophageal reflux, bronchiectasis, asthma, tobacco, oral steroid, inhaled steroid, inhaled β2-adrenergic, inhaled corticos-
teroid/long-acting β-agonist combination, inhaled muscarinic antagonist, xanthine. 
Abbreviations: CI, confidence Interval; COPD, chronic obstructive pulmonary disease; HR, hazard ratio.

Table 4 Effect of Fibrate Exposure on COPD Risk

Results Study Group I (Only Fibrate

<180 DDD 181–360 DDD 361–540 DDD >541 DDD Study Group II

N = 1,129 N = 337 N = 161 N = 252 N = 25,760

COPD (%) 156 (13.82%) 29 (8.61%) 9 (5.59%) 8 (3.17%) 2,001 (7.77%)

Crude HR 

(95% CI)

1.874 

(1.593–2.206)***

1.108 

(0.768–1.599)

0.707 

(0.367–1.359)

0.396 

(0.198–0.793)**

1

Adjusted HR 

(95% CI)

1.909 

(1.620–2.249)***

1.146 

(0.794–1.655)

0.737 

(0.383–1.420)

0.454 

(0.226–0.910)*

1

Notes: ***p < 0.001, **p < 0.01, *p < 0.05. The HRs were adjusted for age, gender, cancer, pneumonia, cardiovascular disease, hypertension, diabetes, chronic renal disease, 
osteoporosis, depression, anxiety, infection, gastroesophageal reflux disease, bronchiectasis, asthma, tobacco, oral steroid, inhaled steroid, inhaled β2-adrenergic, inhaled 
corticosteroid/long-acting β-agonist combination, inhaled muscarinic antagonist, xanthine. 
Abbreviations: CI, confidence Interval; COPD, chronic obstructive pulmonary disease; DDD, the defined daily dose; HR, hazard ratio.

Table 3 Effects of Statin and Fibrate Exposure on COPD Risk

Results Study Group I (Statin or Fibrate)

<360 DDD 361–720 DDD 721–1080 DDD >1081 DDD Study Group II

N = 10,200 N = 4,278 N = 1,963 N = 1,531 N = 25,760

COPD (%) 1,137 (11.15%) 153 (3.58%) 47 (2.39%) 21 (1.37%) 2,001 (7.77%)
Crude HR 

(95% CI)

1.464 

(1.362–1.575)***

0.447 

(0.379–0.526)***

0.297 

(0.223–0.397)***

0.170 

(0.111–0.261)***

1

Adjusted HR 
(95% CI)

1.444 
(1.342–1.555)***

0.474 
(0.401–0.559)***

0.318 
(0.238–0.425)***

0.193 
(0.125–0.296)***

1

Notes: ***p < 0.001. The HRs were adjusted for age, gender, cancer, pneumonia, cardiovascular disease, hypertension, diabetes, chronic renal disease, osteoporosis, 
depression, anxiety, infection, gastroesophageal reflux disease, bronchiectasis, asthma, tobacco, oral steroid, Inhaled steroid, Inhaled β2-adrenergic, Inhaled corticosteroid/ 
long-acting β-agonist combination, inhaled muscarinic antagonist, xanthine. p for trend: < 0.001. 
Abbreviations: CI, confidence Interval; COPD, chronic obstructive pulmonary disease; DDD, the defined daily dose; HR, hazard ratio.
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with group II, an increased cumulative exposure to statins 
significantly decreased the risk of COPD with exposure to 
over 361 DDDs (adjusted HR 0.583; 95% CI: 0.459–0.740, 
p < 0.001), 541–720 DDDs (adjusted HR 0.273; 95% CI: 
0.179–0.416, p < 0.001), 721–900 DDDs (adjusted 
HR 0.295; 95% CI: 0.180–0.483, p < 0.001), 901–1080 
DDDs (adjusted HR 0.302; 95% CI: 0.167–0.547, 
p < 0.001), 1081–1260 DDDs (adjusted HR 0.398; 95% 
CI: 0.198–0.797, p < 0.01), and >1261 DDDs (adjusted HR 
0.099; 95% CI: 0.037–0.264, p < 0.001; Table 5).

The Kaplan–Meier curve for the rate of COPD devel-
opment revealed that patients with hyperlipidemia who did 
not receive statins or fibrates had the highest cumulative 
incidence of COPD compared with the other two groups 
(Figure 2).

Discussion
This study is the first retrospective cohort study to evaluate 
the effects of statins and fibrates on COPD risk in patients 
with hyperlipidemia. An increased risk of COPD was 
observed in patients with hyperlipidemia compared with 
those without hyperlipidemia. Nevertheless, patients with 
hyperlipidemia who received statin and fibrate therapy 
were noted to have a significantly lower risk of developing 
COPD within 6 years with an increase in cumulative 
exposure. Furthermore, a dose-related effect of statins 
and fibrates on COPD risk was observed.

Notably, both COPD14,15 and coronary artery disease16 

are characterized by low-grade systemic inflammation, 
which is manifested by increased levels of inflammatory 
biomarkers. Patients with COPD are at an increased risk of 
hospitalization and mortality owing to CVD.17,18 

Moreover, patients with more severe COPD have higher 
cardiovascular mortality and morbidity than those with 
less severe COPD.19 Moreover, hyperlipidemia was 
shown to increase the risk of COPD development. In 
addition, hyperlipidemia is a major risk factor for CVDs, 
which are common comorbidities in patients with 
COPD.20 Notably, these ailments have common risk fac-
tors, such as smoking, environmental air pollution, age, 
and CRP level. Notably, dyslipidemia was more prevalent 
in patients with moderate to severe COPD;21–23 thus, lipid 
profile monitoring should be considered in the diagnosis 
and management of COPD. Therefore, hyperlipidemia was 
noted to correlate with both CVD and COPD.

Our study findings revealed a clear benefit of statin use 
in patients with COPD. Statins are lipid-lowering agents 
that have been widely used to treat hyperlipidemia and Ta
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atherosclerotic disease. In addition to its lipid-lowering 
activity, statins exhibit the protective effects that could 
be explained by their pleiotropic effects,7 such as inhibit-
ing vascular endothelial inflammatory response, stabilizing 
atheromatous plaque, exerting antithrombotic effects, and 
improving endothelial function.6 Chronic inflammation 
and oxidation reactions have been noted to play a vital 
role in the development of CVD.24,25 In addition, previous 
observational studies26–29 and systematic meta-analysis 
reviews30–32 have revealed that statin usage exerts anti- 
inflammatory and immunomodulatory effects, lowers the 
risk of acute exacerbation of COPD, and improves survi-
val after an exacerbation in patients with COPD. Wang 
et al33 observed that statin use was associated with 
a reduced risk of COPD exacerbation, with a profound 
protective effect observed with higher average daily doses 
of statins. On the other hand, fibrates activate peroxisome 
proliferator-activated receptor alpha (PPAR-α), decrease 
plasma triglycerides and LDL, and elevate HDL.34 

Functions of PPAR-α receptors in COPD is related to the 

inhibition of nuclear factor-κB (NF-κB) and apolipopro-
tein A1 (ApoA1) proinflammatory factors.35 Notably, 
PPAR-α activation is considered to be due to their ability 
to downregulate proinflammatory gene expression, and 
inflammatory cell functions.36 However, most of these 
published studies have inherent methodological limitations 
owing to their retrospective or population-based analyses. 
Therefore, prospective interventional trials are warranted 
that can precisely assess the effects of statins and fibrates 
on clinically relevant outcomes in patients with COPD.

Nonetheless, this study had several noteworthy 
strengths. First, Taiwan’s NHI is a large, population- 
based database that includes data from a longitudinal 
cohort. The nationwide LHID provided an excellent 
resource and opportunity to explore the relationship 
between COPD risk and the use of statins and fibrates. 
Second, we only included patients newly diagnosed as 
having hyperlipidemia without any prior COPD, with at 
least three consecutive time points of hyperlipidemia diag-
nosis. Therefore, we could avoid the influence of unknown 

Figure 2 Kaplan-Meier curve of the cumulative occurrence of COPD among three groups. Study group I, hyperlipidemic patients receiving statin or fibrate drugs; study 
group II, patients with hyperlipidemia not receiving statin and fibrate drugs; comparison group, patients without hyperlipidemia not receiving statin and fibrate drugs.
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treatment histories before the study and increase the accu-
racy of the diagnosis. Third, potential confounding factors 
for COPD were considered in the regression models. 
These factors included age, gender, cancer, pneumonia, 
CVD, hypertension, diabetes, chronic renal disease, osteo-
porosis, depression, anxiety, infection, GERD, bronchiec-
tasis, asthma, as well as the use of tobacco, oral steroids, 
inhaled steroids, inhaled beta-2-adrenergic, ICS/LABA, an 
inhaled muscarinic antagonist, and xanthine. Last, 
a further classification of statins and fibrates users based 
on the DDD used by patients revealed an association 
between larger doses of statins and fibrates and a more 
significant reduction of COPD risk.

Nevertheless, this study had some limitations, including 
the use of an administrative database that lacked records of 
patients’ genetic factors, dyslipidemia phenotype, air pollu-
tion levels, and nonprescription medication use. Hence, the 
effects of these factors could not be evaluated. Moreover, the 
LHID is a secondary database, and thus, details of patients’ 
disease severity could not be obtained, thereby impeding the 
stratification of patients based on their lipid levels.

Our findings indicated that statins and fibrates could 
decrease the risk of COPD in a dose-dependent manner. 
Nevertheless, further studies are warranted to determine 
whether statins and fibrates have the potential to be used 
clinically as preventive agents against COPD.

Conclusion
Patients with hyperlipidemia have an increased risk of 
COPD. However, this risk can be decreased in patients 
with hyperlipidemia using statins or fibrates with an 
increase in the cumulative dose exposure. Furthermore, 
COPD risk reduction in patients with hyperlipidemia 
using statins or fibrates is significantly dose-dependent.
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