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ABSTRACT
Background: Although COPD is not one of the most common comorbidities in COVID-19 patients, it 
can be more fatal in this group. This study aimed to investigate the characteristics and prognosis of 
COPD patients among the population with COVID-19.
Research design and methods: Patients diagnosed with positive PCR test were included in our 
multicentered, retrospective study. Patients with airway obstruction (previous spirometry) were 
included in ‘COPD group’.
Results: The prevalence of COPD in COVID-19 patients was 4.96%(53/1069). There was a significant 
difference between COPD and non-COPD COVID-19 patients in terms of gender, mean age, presence of 
dyspnea, tachypnea, tachycardia, hypoxemia and presence of pneumonia. The mortality rate was 13.2% 
in COPD, 7% in non-COPD patients(p = 0.092). The significant predictors of mortality were higher age, 
lymphopenia (p < 0.001), hypoxemia (p = 0.028), high D-dimer level (p = 0.011), and presence of 
pneumonia (p = 0.043) in COVID-19 patients.
Conclusions: Our research is one of the first studies investigating characteristics of COPD patients with 
COVID-19 in Turkey. Although COPD patients had some poor prognostic features, there was no 
statistical difference between overall survival rates of two groups. Age, status of oxygenization, serum 
D-dimer level, lymphocyte count and pneumonia were significantly associated parameters with mor
tality in COVID-19.
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1. Introduction

Coronavirus disease (COVID-19), which was first detected in 
China in December 2019, has rapidly spread worldwide. Since 
December 2020, severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) has infected over 78 million people, with 
more than 1,700,000 deaths globally [1]. The clinical manifes
tations may vary from mild to severe symptoms in COVID-19 
patients [1]. Patients with advanced age, male sex, obesity, or 
several comorbidities (including diabetes mellitus, hyperten
sion) are known to be at increased risk for severe outcomes 
related to COVID-19 [2].

Chronic obstructive pulmonary disease (COPD) is 
a common chronic airway inflammatory disease characterized 
by fixed airflow limitation and persistent respiratory symptoms 
[3]. In 2016, the prevalence of COPD was reported as 5.8%, 
with approximately 3.5 million physician-diagnosed COPD 
cases in Turkey [4].

As COVID-19 can more easily infect older patients with comor
bidities, COPD is expected to be common in this patient group as 
well. However, data analyzing prevalence of the COPD population 
in patients with COVID-19 is highly limited and contradictory. The 
prevalence of COPD in COVID-19 patients had been reported to be 
2–3% at the beginning of pandemic, in studies from China [5,6]. 
Later publications revealed a higher incidence between 8–16% of 
preexisting COPD [7,8].

During COVID-19 pandemic, studies mostly demonstrated 
that COPD was related with worse outcomes. A meta-analysis 
reported that COPD patients were more likely to have severe 
disease and increased risk of mortality compared to the gen
eral population [9]. There may be a few reasons why the 
course of COVID-19 in COPD patients has been worse. Firstly, 
COPD patients tend to be older and have more comorbidities 
which may increase COVID-19 severity [10]. In addition, 
respiratory failure and hypoxemia, which are the most impor
tant causes of death in COVID-19 patients, are more common 
in COPD patients [11]. However, only a few data exist about 
the prognosis of COVID-19 patients having COPD.

Our study aimed to determine the prevalence of COPD in 
patients with COVID-19 and to demonstrate clinical features 
and outcomes in COVID-19 patients with or without COPD.

2. Patients and methods

This multicenter (four centers), retrospective cohort study 
included hospitalized COVID-19 patients with positive nasal 
and/ornasopharyngeal swabs taken using real-time PCR (RT- 
PCR) assay kits at four different centers between March and 
August 2020. Ethics committee approval for the study was 
obtained from the Ethics Committee of the İzmir Katip Çelebi 
University Atatürk Training and Research Hospital, and permis
sion for the study was obtained from the Ministry of Health of 
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the Republic of Turkey. The requirement for informed consent 
was waived due to the retrospective design of the study.

All enrolled patients were aged above 18 years and were 
confirmed as SARS-CoV-2 RNA positive based on oro- 
nasopharyngeal swab specimens obtained using RT-PCR 
assays.

Demographics, clinical, laboratory, imaging examinations, 
and outcome data were obtained from the digital medical 
records of the hospitals participating in the study. Medical 
history before pandemic was recorded. Patients who were 
previously diagnosed with COPD during their follow-up and 
whose ratio of forced expiratory volume in 1 s to forced vital 
capacity (FEV1/FVC) was below 70% in the past pulmonary 
function test in the hospital system were included in ‘COPD 
patient group’. The other group without COPD was named as 
the ‘non-COPD COVID group’.

COVID-19 pneumonia was considered to be present in 
cases, with the thorax computed tomography (CT) report 
confirming the diagnosis. Radiological findings of pneumonia 
in the thorax CT were evaluated according to the COVID-19 
pneumonia imaging classification laid out in the Radiological 
Society of North America Expert Consensus Statement [12].

The laboratory data in the present study included routine 
blood tests, such as complete blood count, biochemistry tests, 
blood clotting tests, and several infection-related parameters 
that were assessed at the time of admission. The initial values 
(at hospital admission) of these laboratory indices were col
lected for analysis in this study.

2.1. Definitions

Neutropenia is defined as an absolute neutrophil count below 
2 × 109/L, and lymphopenia as blood lymphocytes lower than 
1 × 109/L. Thrombocytopenia is defined as a platelet count 
below 150 × 109/L. The normal hemoglobin (Hb) level for 
males is 14–18 g/dL, and 12–16 g/dL for females. The lower 
Hb level is considered anemia.

An elevated transaminase level is considered to be a high 
serum level of alanine transaminase (>55 U/L) or aspartate 
transaminase (>35 U/L).

The normal serum creatinine level is considered to be 
0.7–1.3 mg/dL in men and 0.6–1.1 mg/dL in women. Other 
biochemical parameters and their normal ranges are albumin 
35–50 g/L, calcium (adjusted) 8.5–10.5 mg/dL, bilirubin (total) 
0.2–1.2 mg/dL, sodium 135–145 mmol/L, potassium 3.5–
5.5 mmol/L, and lactate dehydrogenase (LDH) 220 U/L. The 
reference values of procalcitonin (PCT) is <0.15 ng/mL and 
c-reactive protein (CRP) < 0.5 mg/dL. In the present study, 
patients were also grouped according to their serum ferritin 
levels, with a cutoff of 500 ng/mL, and a D-dimer cutoff of 
>1000 µg/L, stated as poor prognostic criteria in the National 
Guidelines for COVID-19 [13].

2.2. Statistical analyses

Statistical analyses were performed using the SPSS Version 
16.0. (Chicago, SPSS Inc.) software package. Baseline charac
teristics, including demographic data, the presence of symp
toms, and radiological and laboratory findings, were 

summarized using descriptive statistics. The continuity correc
tion chi-square test and a Fisher’s exact test were used for the 
comparison of the frequency rates of the categorical variables 
of COPD and non-COPD patients with COVID-19. Pearson’s 
correlation was used to assess the strength of the linear 
relationship between two variables. The primary outcome 
was mortality during hospitalization, and analyzed by the 
Kaplan–Meier method and a Cox-time-dependent Regression 
Model. Secondary outcomes included mechanical ventilation, 
intensive care unit admission and entubation. A p-value <0.05 
was considered statistically significant.

3. Results

3.1. COPD subgroup

There were 53 patients with COPD among 1069 COVID-19 
participants, with a prevalence of 4.96%. COPD subgroup 
consisted of 42 (79.2%) male and 11 (20.8%) female patients, 
with the mean age of 70.3 ± 11.4.

There were 33 (62.3%) patients who had at least one 
comorbidity other than COPD. Hypertension (34%) was the 
most common accompanying comorbidity.

Mean Body Mass Index (BMI) was 25.58 ± 4.06. There were 
16 COPD patients (30.2%) with obesity according to BMI.

Median FEV1 value was 53.0 ± 16.5%. There were 5.9% 
mild, 52.9% moderate, 32.4% severe and 8.8% very severe 
COPD patients according to the spirometric classification. 
Thirty-five COPD patients (66%) told at least one COPD exacer
bation in the previous year. There were 27 patients (51%) in 
Group D, 2 patients (3.8%) in group C, 13 patients (24.5%) in 
group B, and 11 patients (20.7%) in group A according to the 
combined assessment. Inhaled corticosteroid (ICS) treatment 
had been used by 40 COPD patients (75.5%).

There was a significant high requirement of noninvasive 
ventilation (NIV) in COPD patients with group C or 
D (p = 0.049). Relationship between prognosis and character
istics of COPD patients with COVID-19 is in (Table 1.).

3.2. Comparison of COVID-19 patients with and without 
COPD

There was a significant difference between COPD and non- 
COPD patients with COVID-19 in terms of gender (p = 0.002), 
mean age (p < 0.001), presence of dyspnea (p < 0.001), 
tachypnea (p = 0.033), tachycardia (p = 0.009), and hypoxemia 
(p < 0.001) at hospital admission. (Table 2) shows the features 
of these two groups.

Lymphopenia (p = 0.041), anemia, hypoalbuminemia, and 
hyponatremia (all p < 0.001) were significantly more common 
in the COPD group than the non-COPD group. There were 
significantly more patients with elevated levels of LDH 
(p = 0.032), PCT (p = 0.040), D-dimer (> 1000 µg/L), and CRP 
(p < 0.001) in the COPD patients with COVID-19. The rate of 
COPD patients with COVID-19 pneumonia and having multi
focal involvements according to thorax CT was significantly 
higher than that of non-COPD COVID-19 patients (p < 0.001 
and p = 0.040, respectively). (Table 3) presents the numerous 
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differences in the laboratory and radiological findings of 
COVID-19 patients with or without COPD.

The mortality rate was 13.2% in COPD and 7% in non-COPD 
patients (p = 0.092). The usage of NIV was significantly higher 
in COVID-19 patients with COPD (p = 0.001). The subgroup, 
including COPD patients with hypoxemia at hospital admis
sion, had significantly higher rates of mortality (p < 0.001). 
(Table 4) demonstrates the prognosis of patients with 
COVID-19.

On multivariable Cox regression analysis, significant predic
tors of mortality were higher age, lymphopenia (p < 0.001), 
hypoxemia (p = 0.028), high D-dimer level (p = 0.011), and 
presence of pneumonia (p = 0.043) in patients with COVID-19 
(Table 5).

Kaplan-Meier analysis showed no significant difference 
between overall survival rates of COVID-19 patients with or 
without COPD (H 1.878; 95% CI 0.811–4.346, p = 0.141).

4. Discussion

This is a multicentered, retrospective cohort study exploring 
the features of COPD patients in hospitalized COVID-19 popu
lation. Our data confirmed that approximately 5% of patients 
with SARS-CoV-2 were diagnosed with COPD. There were 
some demographic, symptomatic, laboratory and radiological 
differences between COPD and non-COPD patients with 
COVID-19. Although COPD patients with COVID-19 had some 
poor prognostic features, there was no statistical difference 
between overall survival rates of COVID-19 patients with or 
without COPD. Significant predictors of mortality were high 
age, hypoxemia and presence of pneumonia in patients with 
COVID-19.

Our study revealed the prevalence of COPD in patients with 
COVID-19 as 4.96%. Different results have been recorded 
about COPD prevalence in a population infected with SARS- 
CoV-2 according to COVID-19 studies worldwide. The inci
dence of COPD has been reported between 2% and 16% in 
several studies [5,8]. Our results about prevalence appear to 
be reliable since we accepted a confirmed diagnosis using 
a previous obstructive spirometric pattern (FEV1/FVC <70%) 
and not by a personal statement.

In our study, patients with COPD had male dominance 
when compared with non-COPD patients with COVID-19. 
Males were more likely to smoke and have an emphysema- 
predominant phenotype than females, which may explain 
COPD is more common in men [14]. Besides, patients with 
COVID-19 are most commonly males, as SARS-CoV-2 infection 
is through ACE2 receptor, which is expressed at higher levels 
in men than in women [15].

Dyspnea and cough were the most commonly observed 
symptoms on admission in our cohort of COPD patients. The 
most common clinical findings at the onset of illness were 
fever, cough, and fatigue in patients with COVID-19 [16]. 
COVID-19 pneumonia usually manifests with a sudden onset 
of fever and productive cough [17]. As COPD is a disease of 
the airways, respiratory symptoms such as cough and short
ness of breath are frequent.

Low lymphocyte count and high D-dimer level in blood 
were the laboratory parameters significantly associated with 
mortality in COVID-19. Lymphopenia on admission has been 
associated with poor outcomes in patients with COVID-19. 
Attaway et al. found an increased rate of COVID-19 positivity 
in the COPD cohort with a lower absolute lymphocyte count 
[18]. D-dimer, with a cutoff of > 1000 µg/L, is stated as poor 

Table 2. Features of COPD and non-COPD in COVID-19 patients.

Features COPD group (n = 53) 
(n, %)

Non-COPD group (n = 1016) 
(n, %)

p value

Gender Male 
Female

42 (79.2%) 
11(20.8%)

592 (58.3%) 
424 (41.7%)

0.052

Age (mean) 70.3 ± 11.4 54.5 ± 18.2 <0.001*
Overweight 

(BMI>
Yes 

No
13 (24.5%) 

40 (75.5%)
254 (25%) 

762 (75%)
0.658

Comorbidities <other than COPD> Present 
Not present

33 (18.9%) 
20 (81.1%)

498 (49%) 
518 (51%)

0.715

HT Present 
Not present

17 (32.1%) 
36 (67.9%)

245 (24.1%) 
771 (75.9%)

0.189

Presenting symptoms and vital signs COPD group (n = 53) 
(n, %)

Non-COPD group (n = 1016) 
(n, %)

p value

Fever Present 
Not present

18 (34%) 
35 (66%)

498 (49%) 
518 (51%)

0.108

Cough Present 
Not present

38 (71.7%) 
15 (28.3%)

711 (70%) 
305 (30%)

0.796

Dyspnea Present 
Not present

43 (81.1%) 
10 (18.9%)

264 (26%) 
752 (74%)

<0.001*

Tachypnea Present 
Not present

15 (28.3%) 
38 (71.7%)

142 (14%) 
874 (86%)

0.033*

Tachycardia Present 
Not present

16 (30.2%) 
37 (69.8%)

122 (12%) 
894 (88%)

0.009*

Hypotension Present 
Not present

3 (5.7%) 
50 (94.3%)

45 (4.4%) 
971 (95.6%)

0.821

Hypoxemia Present 
Not present

23 (43.4%) 
30 (56.6%)

207 (20.4%) 
809 (79.6%)

<0.001*

COVID-19: Coronavirus disease 2019, COPD: Chronic obstructive pulmonary disease, HT: hypertansion, * statistically significant 
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Table 3. Laboratory and radiological findings of COVID-19 patients according to the presence of COPD.

Laboratory findings COVID-19 patients with COPD (n = 53) (n,%) COVID-19 patients without COPD (n = 1016) (n,%) p value

Neutropenia Present 
Not present

6 (2.5%) 
236 (97.5%)

37 (6%) 
581 (94%)

0.052

Lymphopenia Present 
Not present

14 (26.4%) 
39 (73.6%)

160 (15.8%) 
856 (84.2%)

0.041*

Thrombocytopenia Present 
Not 

present

10 (18.9%) 
43 (81.1%)

172 (16.9%) 
844 (83.1%)

0.715

Anemia Present 
Not 

present

15 (27.8%) 
38 (72.2%)

102 (10.1%) 
914 (89.9%)

<0.001*

Elevated aminotransferase 
levels

Present 
Not 

present

18 (34%) 
35 (66%)

275 (27.1%) 
741 (72.9%)

0.273

High serum creatinine level Present 
Not 

present

12 (23.5%) 
41 (76.5%)

149 (14.6%) 
867 (85.4%)

0.081

Hypoalbuminemia Present 
Not 

present

23 (43.4%) 
30 (56.6%)

207 (20.4%) 
809 (79.6%)

<0.001*

Hyponatremia Present 
Not 

present

23 (43.4%) 
30 (56.6%)

222 (21.9%) 
794 (78.1%)

<0.001*

High serum LDH level Present 
Not 

present

30 (56.6%) 
23 (43.4%)

432 (42.5%) 
584 (57.5%)

0.032*

High CRP level Present 
Not present

49 (92.5%) 
4 (7.5%)

703 (69.2%) 
313 (30.1%)

<0.001*

High Procalcitonin level Present 
Not present

27 (51.2%) 
26 (48.8%)

210 (20.7%) 
806 (79.3%)

0.040*

Serum Ferritin Level 
(> 500 ng/mL)

Present 
Not present

12 (22.7%) 
41 (77.3%)

127 (12.5%) 
889 (89.9%)

0.067

Serum D-dimer Level 
(> 1000 µg/L)

Present 
Not present

16 (30.4%) 
37 (69.6%)

127 (12.5%) 
889 (87.2%)

<0.001*

Radiological 
CT findings

Yes 
No

47 (88.5%) 
6 (1.5%)

839 (82.6%) 
177 (17.4%)

<0.001*

Presence of pneumonia
Multifocal involvement Yes 

No
12 (96.7%) 

45 (3.3%)
835 (82.2%) 

181 (16.7%)
0.040*

Ground-glass opacities Yes 
No

46 (86.7%) 
7 (13.3%)

994 (97.8%) 
22 (2.2%)

0.518

Peripheral lesions (only) Yes 
No

40 (76.7%) 
13 (23.3%)

660 (65%) 
356 (35%)

0.682

Bilateral involvement Yes 
No

39 (90.9%) 
14 (9.1%)

833 (82%) 
183 (18%)

0.444

COVID-19: coronavirus disease, LDH: lactate dehydrogenase, CRP: c-reactive protein, CT: computed tomography, * statistically significant 

Table 4. Prognosis of COVID-19 patients with and without COPD.

Features COPD group (n = 53) 
(n, %)

Non-COPD group (n = 1016) 
(n, %)

p value

Admission to the internal care unit Yes 
No

9 (79.2%) 
44(20.8%)

115 (58.3%) 
901 (41.7%)

0.186

Length of hospital stay 
(days)

10.06 ± 4.04 11.05 ± 5.42 0.291

Usage of NIMV Yes 
No

13 (18.9%) 
40 (81.1%)

92 (49%) 
924 (51%)

0.001*

Intubation history Yes 
No

8 (34%) 
45 (66%)

89 (49%) 
927 (51%)

0.102

Mortality Yes 
No

7 (71.7%) 
46 (28.3%)

71 (70%) 
945 (30%)

0.092

COVID-19: coronavirus disease, COPD: chronic obstructive pulmonary disease, NIV: noninvasive ventilation 
* statistically significant 

EXPERT REVIEW OF RESPIRATORY MEDICINE 5



prognostic criteria in the Turkish National Guideline for COVID- 
19 [8]. Since COPD and COVID-19 are chronic diseases with 
inflammatory processes and characterized by 
a hypercoagulable state, D-dimer levels may be higher in 
both situations.

Our results showed that patients with COPD were asso
ciated with worse prognosis (as determined by higher rates 
of NIV requirement and mortality). The presence of COPD was 
significantly associated with an increased risk of adverse out
comes among patients with COVID-19 in previous studies [19]. 
Zhao et al. revealed a 4.4-fold increased risk of severe COVID- 
19 and poor outcomes in COPD patients with COPD [20]. As 
patients with COPD have lower basal lung functions, abnormal 
lung structures, and weak immune systems owing to patholo
gic changes such as emphysema and chronic inflammation of 
the airways, infection by SARS-CoV2 may result in a poor 
prognosis [21].

The requirement of NIV was significantly higher in the 
COPD group than the non-COPD group in our study. It was 
reported that 5% of patients infected by SARS-CoV2 required 
ventilatory support during their hospitalization [22]. Xiao et al. 
revealed a 16% requirement of NIV support in COVID-19 
patients with chronic respiratory diseases [19]. NIV is sug
gested in COPD patients (having COVID-19) with acute 
hypoxemic respiratory failure if oxygen therapy fails [23]. As 
patients with COPD have a higher risk of developing a severe 
COVID-19 disease requiring oxygen therapy, the need for 
mechanical ventilator support also becomes higher in this 
group.

There was a higher mortality rate in COVID-19 patients with 
COPD (13.2% vs. 7%); however, preexisting COPD was not 
a risk factor for death according to the Kaplan Meier and 
Cox regression analysis. COPD was considered as a risk factor 
for death in patients with severe COVID-19 [15]. Attaway et al. 
revealed no significant difference in-hospital mortality risk of 
COPD patients with COVID-19 when compared with non- 
COPD ones [18]. However, there have been some studies 
that demonstrated a tendency to higher mortality in COVID- 
19 patients with COPD [24]. Our results demonstrated that 
initially, hypoxemic patients with COPD were more likely to 
die during hospitalization owing to COVID-19, which supports 
the study by He et al [15].

One of the significant predictors of mortality was higher 
age in patients with COVID-19, according to our results. 
Several studies approved high age as a risk factor for COVID- 

19 related mortality [25,26]. Graziani et al. demonstrated that 
patients with COPD and COVID-19 (with the mean age of 75) 
had significantly higher risk or mortality than their non-COPD 
participants with the mean age of 66 [27]. National Guideline 
for COVID-19 issued by Scientific Advisory Board on 
Coronavirus affiliated with the Turkish Health Ministry recom
mended to hospitalize and monitor patients with COVID-19 
aged above 50 years, owing to a high risk of severe disease 
and complications such as mortality [8]. Therefore, elderly 
patients need careful observation and early intervention to 
prevent the poor prognosis of COVID-19.

Our study showed that hypoxemia, which was significantly 
higher in the COPD group, was also observed as a dependent 
risk factor of mortality in all patients with COVID-19. COPD is 
a chronic airway disease characterized by the destruction of 
lung tissues; therefore, hypoxemia may be a common clinical 
finding in patients with COPD. SARS-CoV-2 can cause serious 
damage to the respiratory system, particularly with the devel
opment of pneumonia. Severe hypoxemia affected most of 
the patients with COVID-19 who were admitted to critical care, 
which makes it an important predictor of mortality in critically 
ill patients [28]. Therefore, clinicians should be more cautious 
in initially hypoxemic patients infected with SARS-CoV-2, par
ticularly those with preexisting chronic lung disease, owing to 
the possibility of a poor prognosis.

Most COPD patients with COVID-19 were found to have 
pneumonia (generally with multifocal lung involvement) sta
tistically higher than those in the non-COPD group, which was 
also demonstrated as a predictor for high mortality in both 
groups. COPD patients have an increased risk of severe and 
extensive pneumonia when they develop COVID-19, which 
may be related to poor underlying lung capacity or increased 
expression of ACE-2 receptors in small airways [29]. Non- 
pneumonia COVID-19 predominantly occurred among young 
adults with mild clinical symptoms and without underlying 
conditions [30]. Melendi et al. showed that most COVID-19 
patients without pneumonia did not develop critical disease 
or die during hospitalization; however, 4% had a severe dis
ease during follow-up [31]. A significantly good prognosis was 
observed in COVID-19 patients without pneumonia, similar to 
our study; however, unfavorable clinical progression may 
develop even among this group.

This study has some limitations. First, the baseline charac
teristics of patient groups were not equal numerically. 
Additionally, the sample size is limited for comparison. 

Table 5. Risk of death (OR and 95% CI) in COVID-19 patients adjusted by covariates in models of logistic regression multivariate analyses.

Variable β SE Wald Sig. Exp(β) 95.0% CI for Exp(β)

Lower Upper

Age 0.038 0.010 15.084 <0.001* 1.039 1.019 1.059
Hypoxemia 0.687 0.313 4.804 0.028* 1.987 1.076 3.672
Presence of pneumonia 1.474 1.028 2.059 0.048 4.369 0.583 32.731
High D-dimer level 0.749 0.295 6.432 0.011* 2.115 1.185 3.772
Lymphopenia 1.103 0.276 15.963 <0.001* 3.013 1.754 5.175

Variables included in the model: COPD, Age, Gender, Hypoxemia, Presence of pneumonia, High D-dimer level (> 1000 µg/L), lymphopenia (<1 × 109/L). 
COVID-19: coronavirus disease, COPD: chronic obstructive lung diseases, CI: confidence interval, OR: odds ratio 
* statistically significant 
# at hospital admission 
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Second, the COPD group had a higher mean age, which may 
affect the comparisons of study endpoints. Third, being 
a retrospective study is another handicap. A prospective 
cohort study with an equal number of COVID-19 patients 
with and without COPD is still required.

5. Conclusion

Our research is a multicentered, retrospective cohort study, 
which was one of the first to investigate the prevalence and 
characteristics of COVID-19 patients with COPD in Turkey. 
COPD is not one of the most common comorbidities in 
patients with COVID-19; however, COVID-19 can have worse 
prognosis in this patient group. Although COPD patients with 
COVID-19 had some poor prognostic features, there was no 
significant difference between overall survival rates of COVID- 
19 patients with or without COPD. Significant predictors of 
mortality were high age, hypoxemia, high serum D-dimer 
level, low lymphocyte count and presence of pneumonia in 
hospitalized patients with COVID-19.
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