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Insufficient data are available on comprehensive evaluation of demographics, symptoms or signs, 
laboratory findings, and disease course in patients with coronavirus disease 2019 (COVID-19) and chronic 
obstructive pulmonary disease (COPD).  We aimed to evaluate whether COPD patients are more prone to 
severe COVID-19 compared with those without COPD.  We also investigate the clinical characteristics and 
disease course of COVID-19 in patients with COPD versus those without COPD.  Patients were selected 
from a Korean nationwide cohort of 5,628 patients with confirmed COVID-19 and who had completed 
treatment or quarantine by April 30, 2020; 3,673 patients aged 40 years or older were included in this study.  
COPD was diagnosed using patient reports of physician-diagnosed COPD.  During the study period, all 
patients with COVID-19 in Korea were hospitalized following the national health policy.  Of the study 
participants, 38 (1.0%) had COPD.  Regarding initial symptoms, COPD patients with COVID-19 showed 
greater sputum production (50.0% vs. 29.8%, p < 0.01) and dyspnea (36.8% vs. 14.9%, p < 0.01) than 
those without COPD.  In addition, patients with COPD were more likely to receive oxygen therapy or 
non-invasive ventilation (29.0% vs. 13.7%, p = 0.01) and had a higher mortality (21.1% vs. 6.4%, p < 0.01) 
than those without COPD.  After adjusting for age, sex, body mass index, and comorbidities, COPD 
patients showed increased risk of severe COVID-19 compared with those without COPD.  Our nationwide 
study showed that COVID-19 patients with COPD have higher symptomatic burden and more severe 
disease course than those without COPD.
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Introduction
An ongoing severe acute respiratory syndrome caused 

by coronavirus 2 (SARS-CoV-2) that emerged in Wuhan, 
China, coronavirus disease 2019 (COVID-19), has spread 

across the world (Hu et al. 2020).  Reports that describe the 
characteristics of COVID-19 suggest that the virus can 
progress to severe disease within a short time and has a 
high mortality rate (Chen et al. 2020; Phelan et al. 2020; 
Wu et al. 2020a; Zhou et al. 2020).
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COVID-19 involves respiratory and systemic symp-
toms such as cough, sputum, dyspnea, myalgia, or febrile 
sensation (Hu et al. 2020; Zhou et al. 2020) as well as a 
devastating effect on the lungs.  Accordingly, patients with 
chronic obstructive pulmonary disease (COPD), a represen-
tative respiratory disease, have higher susceptibility to 
severe presentation of COVID-19 (Alqahtani et al. 2020; 
Leung et al. 2020).  Although COPD is only present in 
about 1.5-3.0% of the population, it is associated with a 
higher risk of severe presentation of COVID-19 according 
to the previous studies (Guan et al. 2020a; Lee et al. 2021).  
Other studies analyzing the association between COPD and 
the disease severity showed that the presence of COPD was 
associated with a more severe form of infection and death 
in patients with COVID-19 (Alqahtani et al. 2020; Attaway 
et al. 2020; Lippi and Henry 2020; Sanchez-Ramirez and 
Mackey 2020; Zhao et al. 2020b).  However, there are 
insufficient data on the comprehensive evaluation of demo-
graphics, symptoms or signs, laboratory findings, and dis-
ease course in patients with COVID-19 according to the 
presence or absence of COPD.

Therefore, we aimed to evaluate whether COPD 
patients are more prone to severe COVID-19 compared 
with those without COPD.  We also investigate the clinical 
characteristics and disease course of COVID-19 in patients 
with COPD versus those without COPD.

Methods
Study subjects and measurement 

An anonymized nationwide cohort of 5,628 patients 
with confirmed COVID-19 infection and who had com-
pleted treatment or quarantine by April 30, 2020 was pro-
vided by the Korean Center for Disease Control (KCDC) 
for research purposes (KCDC database: http://ncov.mohw.
go.kr/en/, accessed: April 30, 2020).  Among the 5,628 
patients diagnosed with SARS-CoV-2 infection, 3,673 aged 
40 years or older were included in this study.  During the 
study period, all patients with COVID-19 in Korea were 
hospitalized according to national health policy.  The avail-
able data included demographics, respiratory and systemic 
symptoms, vital signs, patient-reported physician-diagnosed 
comorbidities, laboratory findings, highest level of disease 
severity [supplementary oxygen, non-invasive/invasive 
ventilation, extracorporeal membrane oxygenation 
(ECMO), and death].  As the highest level of disease sever-
ity was recorded, there were no available data regarding the 
highest level of treatment in patients who died.

SARS-CoV-2 infection was defined as a positive result 
on a real-time reverse-transcriptase polymerase chain reac-
tion (PCR) assay of nasal or pharyngeal swabs according to 
the Guidelines for Laboratory Diagnosis of COVID-19 in 
Korea (Hong et al. 2020).  COPD diagnosis was confirmed 
from patient reports of physician-diagnosed COPD in sub-
jects of at least 40 years of age.  Severe COVID-19 patients 
were defined as cases requiring supplemental oxygen ther-
apy, non-invasive/invasive mechanical ventilation, or 

ECMO treatment in addition to those who died after con-
firmed COVID-19 diagnosis.

The Institutional Review Board of Hanyang University 
Hospital approved this study (IRB no. HYUN 2020-07-
035).  As the current COVID-19 cohort data were analyzed 
after anonymization, the need for informed consent was 
waived.

Statistical analysis 
Data are presented as number (%) and are compared 

using the chi-square test or Mann-Whitney U test, as appro-
priate.  To evaluate factors associated with severe COVID-
19, we performed univariable and multivariable logistic 
regression analyses.  In model 1, we adjusted for age, sex, 
and body mass index (BMI) group.  In model 2, we adjusted 
for variables in model 1 and presence of asthma.  In model 
3, we adjusted for variables in model 2 and other meaning-
ful comorbidities of heart failure, chronic kidney disease, 
and dementia (see Table 3).  All data were analyzed using 
SAS® 9.4 (SAS Institute, Cary, NC, USA) and a two-sided 
p value < 0.05 was considered statistically significant.

Results
Baseline characteristics of the study population 

Of 3,673 patients with COVID-19 enrolled in this 
study, 38 (1.0%) also had COPD.  Compared with patients 
without COPD, those with COPD were older (p < 0.01), 
male-dominant (60.5% vs. 36.7%, p < 0.01), and had rela-
tively lower BMI (p < 0.01).  Regarding comorbidities, 
patients with COPD had more frequent asthma (23.7% vs. 
2.3%, p < 0.01), heart failure (7.9% vs. 1.5%, p = 0.02), 
chronic kidney disease (13.2% vs. 1.3%, p < 0.01), and 
dementia (21.1% vs. 6.2%, p < 0.01) than those without 
COPD (Table 1).

Symptoms, clinical signs, and laboratory tests
Regarding symptoms at the time of hospitalization, 

COPD patients with COVID-19 showed more frequent spu-
tum (50.0% vs. 29.8%, p < 0.01) and dyspnea (36.8% vs. 
14.9%, p < 0.01) than those without COPD (Table 2).  
However, in the clinical signs of systolic blood pressure, 
diastolic blood pressure, heart rate, and body temperature 
and laboratory findings of white blood cells (WBC), hemo-
globin, and platelet count, there were no differences 
between patients with and without COPD (Table 2).

Severe COVID-19 infection
To evaluate whether the presence of COPD is associ-

ated with severe COVID-19, both univariable and multi-
variable logistic regression analyses were performed with 
models adjusting for age, sex, BMI, and co-morbidities 
such as asthma, heart failure, chronic kidney disease, and 
dementia.  As shown in Table 3, COPD patients had a 2.94 
(95% confidence interval, 1.27-6.95)-fold increased risk of 
severe COVID-19 compared with those without COPD.

The ICU admission rate and the highest level of dis-
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ease severity according to COPD are shown in Fig. 1.  
Compared with patients without COPD, those with COPD 
were more likely to receive oxygen therapy or non-invasive 
ventilation (29.0% vs. 13.7%, p = 0.01).  Additionally, 
patients with COPD had a higher risk of mortality than 
those without COPD (21.1% vs. 6.4%) (p < 0.01).

Discussion
Using a Korean nationwide database, we investigated 

the clinical aspects of COVID-19 in patients with COPD in 
comparison with those with COPD.  We found that COPD 
patients with COVID-19 had clinical features making them 
more vulnerable to severe COVID-19, such as older age, 
male, and lower BMI, than those without COPD.  Further, 
COPD patients had more frequent sputum production and 
dyspnea than those without COPD.  Accordingly, COPD 
patients had a more severe presentation with higher mortal-
ity than those without COPD.

Considering that the first COVID-19 infection was 
detected from pneumonia of unknown origin (Zhao et al. 
2020a) and that COVID-19 mainly accompanies various 

respiratory symptoms (Guan et al. 2020b), it is expected to 
have a serious effect on COPD, which is the most common 
chronic respiratory disease.  However, the prevalence of 
COPD among patients with COVID-19 infection has been 
reported to be relatively lower (Alqahtani et al. 2020; Guan 
et al. 2020a; Olloquequi 2020) compared with that of other 
comorbidities such as hypertension and diabetes.  In line 
with previous findings (Alqahtani et al. 2020; Guan et al. 
2020a; Olloquequi 2020), the prevalence of COPD among 
COVID-19 patients was relatively low (only 1.0%) in our 
study.  However, our results should be interpreted with cau-
tion.  As we defined COPD based on patient self-report 
(recall bias) during a short period (selection bias), there is a 
possibility that the prevalence might have been underesti-
mated.  For example, a previous claim data-based study 
with almost the same population derived from the nation-
wide database in South Korea showed that the prevalence 
of COPD was 3% (Lee et al. 2021), which was higher than 
that of our results.  However, despite this limitation, our 
study also has the advantage that we comprehensively eval-
uated the symptoms, signs, and treatment modality that 

Table 1.  Baseline characteristics of patients.

Total
(N = 3,673)

Patients with COPD
(N = 38)

Patients without 
COPD

(N = 3,635)
P value 

Age, years < 0.001
  40-49   742 (20.2) 2 (5.3)   740 (20.4)
  50-59 1,146 (31.2)  6 (15.8) 1,140 (31.4)
  60-69   916 (24.9) 12 (31.6)   904 (24.9)
  70-79   545 (14.8)  6 (15.8)   539 (14.8)
  ≥ 80  324 (8.8) 12 (31.6)  312 (8.6)
Sex 0.002
  Male 1,356 (36.9) 23 (60.5) 1,333 (36.7)
  Female 2,317 (63.1) 15 (39.5)  2302 (63.3)
BMI, kg/m2 < 0.001 
  < 18.5  100 (3.6)  6 (20.7)   94 (3.5)
  18.5-22.9 1,110 (40.4) 14 (48.3) 1,096 (40.3)
  23.0-24.9   736 (26.8)  5 (17.2)   731 (26.9)
  ≥ 25   802 (29.2)  4 (13.8)   798 (29.4)
Comorbidities
  Asthma   93 (2.5)  9 (23.7)   84 (2.3) < 0.001
  Diabetes mellitus   668 (18.2) 11 (29.0)   657 (18.1) 0.084
  Hypertension 1,172 (31.9) 14 (36.8) 1,158 (31.9) 0.512
  Heart failure   59 (1.6) 3 (7.9)   56 (1.5) 0.022
  Other chronic heart disease  173 (4.7) 3 (7.9)  170 (4.7) 0.424
  Chronic liver disease   70 (1.9) 1 (2.6)   69 (2.0) 0.547
  Chronic kidney disease   52 (1.4)  5 (13.2)   47 (1.3) < 0.001
  Rheumatologic/autoimmune disease   37 (1.0) 0 (0.0)   37 (1.1) > 0.999
  Malignancy  136 (3.7) 2 (5.3)  134 (3.7) 0.651
  Dementia  224 (6.4)  8 (21.1)  216 (6.2) 0.002

Data are presented as frequency (%).
COPD, chronic obstructive pulmonary disease; BMI, body mass index.
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could be hard to be evaluated using a claim-based study.
Despite the importance of knowledge regarding symp-

toms and signs to understand a disease, detailed clinical 
symptoms and signs of COVID-19 infection in COPD 
patients have not been well elucidated, perhaps because 
previous studies focused on prognosis (Alqahtani et al. 
2020; Argenziano et al. 2020; Guan et al. 2020b; 
Kalyanaraman Marcello et al. 2020; Lee et al. 2021).  
Fortunately, a recent retrospective cohort study in China by 
Wu et al. (2020b) evaluated the clinical characteristics of 
COVID-19 in COPD patients.  They found that COPD 
patients were more likely to have dyspnea and constitu-
tional symptoms, such as diarrhea and fatigue than those 

without COPD (Wu et al. 2020b); however, that study did 
not use nationwide data.  As such, our study has some 
advantages over this previous study.  First, the data used in 
our study are from a nationwide database and were col-
lected in a systematic, standardized method by the Korean 
Center for Disease Control.  Second, as all patients diag-
nosed with COVID-19 in Korea are hospitalized due to 
national health policy, the disease progression of COVID-
19 was observed closely.  Similarly to the previous study, 
COPD patients had more frequent dyspnea than those with-
out COPD.  However, contrary to the findings in the previ-
ous study (Wu et al. 2020b), we saw no significant differ-
ences in constitutional symptoms between patients with and 

Table 2.  Symptoms, signs, and laboratory findings.

Total
(N = 3,673)

Patients with COPD
(N = 38)

 Patients without 
COPD

(N = 3,635)
P value 

Symptoms
  Fever   904 (24.6) 12 (31.6)   892 (24.6) 0.317
  Cough 1,570 (42.8) 21 (55.3) 1,549 (42.6) 0.117
  Sputum 1,102 (30.0) 19 (50.0) 1,083 (29.8) 0.007
  Sore throat   552 (15.0) 3 (7.9)   549 (15.1) 0.216
  Rhinorrhea  340 (9.3) 1 (2.6)  339 (9.3) 0.254
  Myalgia   694 (18.9)  5 (13.2)   689 (19.0) 0.364
  Fatigue or malaise  179 (4.9) 2 (5.3)  177 (4.9) 0.708
  Dyspnea   557 (15.2) 14 (36.8)   543 (14.9) < 0.001
  Headache   649 (17.7)  4 (10.5)   645 (17.8) 0.246
  Change of consciousness   34 (0.9) 0 (0.0)   34 (0.9) > 0.999
  Nausea or vomiting  195 (5.3) 2 (5.3)  193 (5.3) > 0.999
  Diarrhea  349 (9.5) 2 (5.3)  347 (9.6) 0.576
Signs
  Hypotension (SBP < 120 or DBP < 80) 1,381 (38.4)  9 (24.3) 1,372 (38.5) 0.078
  Heart rate, /min 85.0 ± 15.0 88.7 ± 15.5 84.9 ± 15.0 0.135
  Body temperature, ℃ 37.0 ± 0.6 36.90 ± 0.7 37.0 ± 0.6 0.558
Laboratory findings
  White blood cell count (×10), /μL 608.9 ± 291.9 618.8 ± 346.7 608.8 ± 291.3 0.838
  Hemoglobin, g/dL 13.0 ± 1.7 12.5 ± 2.1 13.0 ± 1.7 0.186
  Platelet count (×103), /μL 231.4 ± 86.1 226.3 ± 105.1 231.5 ± 85.9 0.727

Data are presented as frequency (%) or mean ± standard deviation.
COPD, chronic obstructive pulmonary disease; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 3.  Odds ratio (OR) and 95% confidence interval (CI) of chronic obstructive pulmonary disease (COPD) for severe coronavirus 
disease 2019 (COVID-19).

Crude model Model 1 Model 2 Model 3

Unadjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)

Without COPD Ref. Ref. Ref. Ref.
With COPD 4.592 (2.415-8.857) 3.526 (1.549-8.261) 3.415 (1.488-8.050) 2.937 (1.267-6.952)

Data are presented as OR (95% CI).
Model 1: Adjusted for age, sex, and body mass index (BMI).
Model 2: Adjusted for age, sex, BMI group, and asthma.
Model 3: Adjusted for age, sex, BMI group, asthma, heart failure, chronic kidney disease, and dementia.
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without COPD.  The difference in health policy between 
China and Korea might be related to this difference.  Since 
all Korean patients were hospitalized regardless of the 
severity of COVID-19 during the study period, our study is 
thought to include a larger number of less severe patients 
compared with the previous study.

There is increasing evidence that COPD is a major risk 
factor of severe COVID-19 (Alqahtani et al. 2020; Guan et 
al. 2020a).  According to Guan et al. (2020a), patients with 
COPD as an underlying disease showed higher COVID-19 
severity compared with patients without COPD (62.5% vs. 
15.3%).  Additionally, patients with COPD had an increased 
risk of ICU admission, mechanical ventilation, and death 
(Jain and Yuan 2020).  However, most previous studies did 
not use a nationwide database or did not consider confound-
ing factors to understand the relationship between COPD 
and COVID-19 severity.  Overcoming this issue, our study 
showed that, even after adjusting for variables of age, sex, 
BMI, asthma heart failure, and other comorbidities, COPD 
is a risk factor associated with severe COVID-19 infection.

There are some limitations to our study.  First, as 
COPD was defined as a patient-reported physician diagno-
sis during a relatively short duration, there might be a recall 
bias or selection bias that could have contributed to the 
underestimation of COPD.  Second, as our database did not 
provide detailed information about smoking history, lung 
function, and treatment, we could not assess the impact of 
these variables on the symptoms, signs, and severity of 
COVID-19 in COPD patients.  Third, as we used data that 
collected information during the early phase of COVID-19, 
the number of COPD patients was relatively small.  
However, unfortunately, a larger dataset that contains infor-
mation after April 30, 2020 is not available.  Accordingly, 
we could not validate our findings using a larger dataset.  In 
addition, there is a possibility the relatively small volume 
of patients might have made an error in multivariable analy-

ses.  Fourth, our study was performed using a nationwide 
database of Korea.  Thus, our results might not be general-
izable to all ethnic groups.  However, as analysis using a 
nationwide database minimized selection bias, this could be 
a major advantage of our study.

In conclusion, using a nationwide database, we showed 
that COVID-19 patients with COPD have a higher symp-
tomatic burden compared with those without COPD.  In 
addition, COPD patients had a more severe disease course 
than those without COPD even after adjusting for several 
important confounding factors.
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