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Abstract

Objective: The influence of coexisting chronic respiratory diseases (CRDs) on the prognosis of patients with severe acute respiratory syndrome- 
coronavirus-2 (SARS-CoV-2) infection is debatable. This study aimed to investigate the consequences of CRDs on the mortality of coronavirus 
disease-2019 (COVID-19) pneumonia inpatients.

Materials and Methods: Hospitalized patients with confirmed SARS-CoV-2 infection were included. The data were derived from electronic medical 
records retrospectively and patients with and without CRD past history were analyzed concerning in-hospital mortality.

Results: In 1.529 patients with COVID-19 pneumonia, 54 (58.1%) were male and the mean age was 61.18±15.03 years. A total of 245 individuals were 
diagnosed with CRD. The CRD group consisted of asthma (128 cases, 52.24%), chronic obstructive pulmonary disease [(COPD), 79 cases, 32.37%], lung 
cancer (15 cases, 6.14%), obstructive sleep apnea syndrome (12 cases, 4.91%), and interstitial lung disease [(ILD), 11 cases, 4.5%]. Mean age, female 
gender, respiratory rate, and supplemental oxygen requirement were significantly higher in the CRD group (p=0.001; p<0.01 for all). In-hospital 
mortality was 11.8% (29 cases) in the CRD group and 8.4% (108 cases) in the group without CRD. In univariate analysis, there was no significant 
difference in-hospital mortality between the two groups (p>0.05). Although CRD patients had a similar mortality ratio compared with non-CRD 
patients on multivariate logistic analysis [odds ratio (OR): 0.262, 95% confidence interval (CI): 0.071-0.968; p=0.045]; COPD and ILD subgroups 
exhibited 2.1 fold (OR: 2.1, 95% CI: 1.13-3.92; p=0.017) and 3.87 fold (OR: 3.87, 95% CI: 1.015-14.772; p=0.033) increased risk of in-hospital mortality 
respectively.

Conclusion: Even though patients with COVID-19 pneumonia and CRDs do not have a higher mortality rate, it is crucial to closely monitor these 
patients because of the elevated mortality risk associated with COPD and ILD.
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Introduction

Specifying characteristics linked to poor prognosis and 

identifying vulnerable individuals with higher susceptibility 

are crucial in the struggle against coronavirus disease-2019 

(COVID-19). Age, male gender, comorbidities, and metabolic 

abnormalities are risk factors associated with poor prognosis 

in COVID-19 [1]. Following cardiovascular disease and diabetes 

mellitus (DM) as the leading causes of mortality among the 

comorbidities, chronic respiratory diseases (CRDs) have been 
witnessed. It has been demonstrated that prognosis varies 
among CRDs as well [2,3]. There are still conflicting data about 
the prevalence of CRDs among COVID-19 patients [4,5]. 

According to a study comparing hospitalized COVID-19 and 
influenza cases in France, despite CRDs being reported less 
frequently in COVID-19 than influenza cases, patients with 
CRDs had more severe COVID-19 development risk and a 
higher mortality rate [6]. Previous studies were reporting that 
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the prevalence of CRD was higher in Middle East respiratory 
syndrome (MERS) than in severe acute respiratory syndrome 
(SARS); the prevalence of CRD in influenza was higher than 
COVID-19, and there was increased susceptibility for MERS 
coronavirus (CoV) infection in smokers and chronic obstructive 
pulmonary disease (COPD) cases [6,7]. COPD is defined as a risk 
factor for severe disease and high mortality in COVID-19 cases 
[8], whereas asthma is not defined as a risk factor for severe 
disease and mortality [9]. 

The issue remains unclear today although numerous 
researches have been published on the impact of CRD on 
COVID-19 prognosis. Therefore, the purpose of our study was 
to determine the association between COVID-19 and CRD and 
how CRD affects the prognosis of patients with SARS-CoV-2 
pneumonia. 

Materials and Methods

This retrospective single-center cohort study was carried out 
at Prof. Dr. Murat Dilmener Emergency Hospital in İstanbul on 
1.938 confirmed COVID-19 patients who were recruited from 
September 1st, 2020 to December 31st, 2020. Based on the 
instructions from the World Health Organization (WHO), SARS-
CoV-2 infection was determined [10]. They were administered 
in accordance with the Republic of Turkey Ministry of Health’s 
COVID-19 treatment plan [11]. This research was approved 
by the Local Ethics Committee, University of Health Sciences 
Turkey, Bakırköy Dr. Sadi Konuk Training and Research Hospital 
(2021/164/2021-06-40/15.03.2021). 

Data of patients were extracted retrospectively from 
the inpatient electronic medical records. Demographic 
characteristics, clinical variables, coexisting medical 
conditions, laboratory parameters, chest computed 
tomography (CT) scan results, and clinical outcomes were 
recorded. Patients were classified as having moderate and 
severe illness [12]. On the chest CT scan, the pulmonary 
involvement was categorized as low, moderate, and severe 
[13]. The research consisted of 1.529 inpatients (>18 years) 
with COVID-19 pneumonia. 

Comorbidities were classified as hypertension, DM, coronary 
artery disease (CAD), valvular heart disease, congestive 
heart failure (CHF), atrial fibrillation, peripheral artery 
disease, cerebrovascular disease, neurodegenerative disease, 
dyslipidemia, chronic kidney disease, rheumatic disease, 
malignancy, and CRD. The following diseases were considered 
CRDs: asthma, COPD, lung cancer, obstructive sleep apnea 
syndrome (OSAS), and interstitial lung disease (ILD). Patients 
were divided into groups based on whether they had a CRD 
or not. The primary endpoint of this trial was defined as in-
hospital mortality. 

Statistical Analysis 

Analyses were performed using the Number Cruncher Statistical 
System program. Continuous variables were presented by 
mean ± standard deviation or median (min-max). Categorical 
variables are expressed as numbers (%). Comparison of 
characteristics between the two groups was performed using 
the student t-test and Mann-Whitney U test for continuous 
variables. Categorical variables were compared using the 
Pearson chi-square test and Fisher’s exact test. Multivariable 
logistic regression analysis was performed to investigate risk 
factors for mortality. Receiver operating characteristic (ROC) 
analysis and Binomial exact test were used to evaluate the 
mortality. A p value <0.05 was considered significant.

Results

One thousand five hundred and twenty nine adults, 889 male 
(58.1%) and 640 female (41.96%) with a mean age of 61.18±15.03 
were included in the cohort (age >18 years) between 
September 1, 2020 and December 31, 2020. One thousand five 
hundred and twenty nine patients, had comorbidities mainly 
including hypertension (737, 48.2%), DM (512, 33.5%), and CAD 
(221, 14.5%). 245 people (16%) had underlying CRDs. In CRDs, 
the most common respiratory diseases were asthma (128 
cases - 52.24%), COPD (79 cases - 32.37%), and lung cancer (15 
cases - 6.14%). In overall patients, asthma 8.37% (128/1529), 
COPD 5.2% (79/1529), lung cancer 1% (15/1.529), OSAS 0.8% 
(12/1.529), and ILD 0.7% (11/1.529) were found. (Tables 1, 2). 
Table 1 summarizes general information and baseline patient 
characteristics, Table 2 presents the distribution of CRDs. 

The mean respiratory rate (breaths per minute) was 21.06±5.23, 
the oxygen saturation (SpO

2
) while receiving oxygen was 

94.33±1.95, and oxygen support was 4.95±7.14 L/per min. 

Based on established categories 830 (54.3%) patients were 
classified as moderate and 699 (45.7%) patients as severe. 
Pulmonary involvement in chest CT scans was low in 329 
(21.5%), moderate in 738 (48.3%), and severe in 462 (30.2%) 
patients. In-hospital death was found to be 9% (137/1.529 
cases) and overall intensive care unit (ICU) admission was 11% 
(168/1.529) in this study. The duration of the length of stay was 
11.52±6.81 days (range, 1-64 days).

The clinical characteristics of patients with and without CRD 
were compared. The mean age was 64.69±13.78 in patients 
with CRD vs. 60.51±15.16 in patients without CRD (p=0.001; 
p<0.01). The gender difference was statistically significant in 
two groups; female gender was higher in patients with CRD 
(p=0.001; p<0.001). Hypertension, CHF, and malignancy 
were more common in patients with CRD (p=0.008; p=0.001; 
p=0.001; p<0.01; respectively). No significant difference 
was observed between the two groups concerning other 
comorbidities (p>0.05). Respiratory rate and supplemental 
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oxygen requirement was significantly higher in the CRD 
group (p=0.001; p<0.01 for both). There were no significant 
differences in body temperature, SpO

2
 while receiving oxygen 

support, pulse rate, or diastolic/systolic blood pressure between 
patients with and without CRD (p>0.05) (Table 1).

Total cholesterol, high-density lipoprotein, cholesterol and 
D-dimer concentrations were significantly higher in the CRD 
group (p values, respectively 0.031; 0.008, and, 0.008). On 

the other hand, calcium, aspartate aminotransferase, alanine 

aminotransferase, albumin, lactate dehydrogenase (LDH), and 

ferritin levels were observed to be significantly lower in those 

with CRD than in another group (p values, respectively 0.003; 

0.002; 0.019; 0.012; 0.041; 0.002). Other laboratory test results 

revealed no differences between patients with and without 

CRD (p>0.05). Although cases with CRDs had a significantly 

higher disease severity status than the other group (p=0.003; 

Table 1. Baseline characteristics of the patients

All patients (n=1529) CRD (n=245) No CRD (n=1284) p

Age, years
Mean ± SD 61.18±15.03 64.69±13.78 60.51±15.16

a0.001**
Median (min-max) 61 (20-103) 65 (32-97) 60 (20-103)

Sex, n (%) 
Female 640 (41.9) 128 (20.0) 512 (80.0)

b0.001**
Male 889 (58.1) 117 (13.2) 772 (86.8)

Physical findings

Body temperature, °C
Mean ± SD 36.92±0.67 36.86±0.63 36.93±0.68

c0.316
Median (min-max) 36.7 (35.9-40) 36.7 (35.9-40) 36.7 (36-39.4)

Systolic blood pressure, mmHg 
Mean ± SD 126.80±18.60 126.57±18.16 126.85±18.69

a0.830
Median (min-max) 126 (70-208) 127 (81-182) 126 (70-208)

Diastolic blood pressure, mmHg
Mean ± SD 70.65±10.46 70.42±9.95 70.7±10.55

a0.699
Median (min-max) 70 (37-123) 70 (44-99) 70 (37-123)

Heart rate, per minute
Mean ± SD 83.14±15.20 82.65±13.68 83.23±15.48

a0.580
Median (min-max) 82 (45-206) 82 (48-130) 82 (45-206)

Respiratory rate, breaths per minute
Mean ± SD 21.06±5.23 22.01±5.13 20.87±5.23

c0.001**
Median (min-max) 20 (12-40) 22 (12-40) 20 (12-40)

SpO
2
, under oxygen support, mean

Mean ± SD 94.33±1.95 94.37±1.85 94.32±1.97
a0.718

Median (min-max) 94 (86-99) 94 (89-99) 94 (86-99)

Oxygen support, L/per min
Mean ± SD 4.95±7.14 6.11±7.56 4.73±7.04

c0.001**
Median (min-max) 3 (0-30) 4 (0-30) 2 (0-30)

Comorbidities, n (%) 1151 (75.3) - - -

Hypertension 737 (48.2) 137 (56) 600 (46.7) 0.008**

Diabetes mellitus 512 (33.5) 88 (36) 424 (33) b0.379

Coronary artery disease 221 (14.5) 37 (15) 184 (14.3) b0.753

Atrial fibrillation 87 (5.7) 17 (6.9) 70 (5.5) b0.357

Congestive heart failure 94 (6.1) 28 (11.4) 66 (5.1) b0.001**

Valvular heart disease 11 (0.7) 1 (0.4) 10 (0.8) d1.000

Peripheral artery disease 10 (0.7) 3 (1.2) 7 (0.5) d0.207

Cerebrovascular disease 54 (3.5) 5 (2) 49 (3.8) b0.168

Neurodegenerative disease 62 (4) 13 (5.32) 49 (3.82) b0.460

Dyslipidemia 73 (4.8) 9 (3.7) 64 (5) b0.378

Cerebrovascular disease 54 (3.5) 5 (2) 49 (3.8) b0.168

Neurodegenerative disease 62 (4) 13 (5.32) 49 (3.82) b0.460

Chronic kidney disease 71 (4.6) 11 (4.50) 60 (4.68) b0.901

Rheumatic disease 27 (1.8) 8 (3.3) 19 (1.5) d0.063

Malignancy 76 (5.0) 25 (10.2) 51 (4) b0.001**
aStudent’s t-test, bPearson chi-square test, cMann-Whitney U test, dFisher’s exact test, *p<0.05, **p<0.01, SpO

2
: Oxygen saturation, SD: Standard deviation, CRD: Chronic 

respiratory disease, min-max: Minimum-maximum range
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p<0.01), regarding chest CT score, there was no difference 
between CRD cases and those without CRD (p=0.707; p>0.05) 
(Table 3). Table 3 displays laboratory results, chest CT results, 
disease severity status, and patient outcomes. 

Among 1.529 patients with COVID-19 of, 137 (9%) died during 
hospitalization. In-hospital mortality was found to be 11.8% 
(29/245) in patients with CRD, 8.4% (108/1.284) in patients 
without CRD; ICU admission was 14.3% (35/245) in patients 
with CRD, 10.4% (133/1.284) in cases with no CRD. In-hospital 
mortality and ICU admission did not significantly differ 
between CRD and non-CRD patients (p>0.05). It was discovered 
that patients with CRD had greater hospital length of stay 
(13.69±9.17 vs. 11.11±6.17 days, p= 0.001; p<0.01) (Table 3). 

When the variables considered to have an effect on mortality in 
the univariate analysis were assessed with backward stepwise 
logistic regression analysis, the model was determined to 
be significant (p=0.001; p<0.01). According to the results 
of multivariate analysis, age, respiratory rate, fibrinogen, 
C-reactive protein (CRP), LDH, and the presence of malignancy 
significantly affect mortality (p values, respectively 0.001; 
0.001; 0.049; 0.021; 0.002; 0.013; p<0.05). The coefficient of 
determination of the model was 96.5%, the sensitivity was 
58.5% and the specificity was 99.1%. CRDs were not associated 
with the risk of in-hospital death. The presence of malignancy 
multiplied the risk of death by more than 6.43 [%95 confidence 
interval (CI): 1.483-27.940] (Table 4). Table 4 provides univariate 
ve multivariate regression analysis for in-hospital mortality in 
the study population.

In ROC analysis, respiratory rate presented the highest AUROC 
(0.916; 95% CI: 0.893-0.935), followed by age (0.731; 95% CI: 
0.698-0.763) and CRP (0.669; 95% CI: 0.633-0.703) in predicting 
mortality (Table 5, Figure 1). The binomial exact test figured 
out the respiratory rate in predicting mortality as a superior 
reference, compared with age, fibrinogen, and CRP (p=0.001). 
Similarly taking age as a reference, age was superior compared 
with fibrinogen in predicting mortality (p=0.045).

Multivariable logistic regression model analysis revealed no 
increase in death in patients with both SARS-CoV-2 pneumonia 
and CRD (OR: 0.26; 95% CI: 0.071-0.968; p=0.045). When CRDs 

were divided into five distinct disorders, several CRDs had a 
considerable risk of in-hospital mortality. Patients with COPD 
and ILD showed 2.1-fold [odds ratio (OR): 2.1, 95% CI: 1.13-
3.92; p=0.017] and 3.87-fold (OR: 3.87, 95% CI: 1.015-14.772; 
p=0.033) higher risk of in-hospital mortality of COVID-19 
pneumonia compared with those without. Although OSAS had 
a remarkable OR of 2.047, it was not statistically significant 
(p=0.293). Asthma and lung cancer were not associated with 
in-hospital mortality in COVID-19 patients (p>0.05) (Table 6). 
Table 6 shows the risk of mortality for inpatients with COVID-19 
according to CRD. 

Discussion

Investigating the effect of CRDs on COVID-19 pneumonia-
related hospital mortality was the goal of this study. In our 
cohort, the prevalence of CRD was 16% (245/1.529). The 
distribution of CRDs was as follows: asthma 8.37% (128/1.529), 
COPD 5.2% (79/1.529), lung cancer 1% (15/1.529), OSAS 0.8% 
(12/1.529), and ILD 0.7% (11/1.529). 

Our cohort demonstrated a prevalence of 5.2% for COPD, which 
was markedly lower than the general population in Turkey 
(19%), although the prevalence of asthma was concordant 
in the general population (8.37% and 2-17%, respectively) 
[14,15]. The prevalence of COPD varies from 3-21%, while the 
prevalence of asthma is 1-18% globally [16]. 

While Guan et al. [4] demonstrated a prevalence of 2.8% 
for any CRD, 1.6% for COPD, and 0.6% for asthma, a greater 
number of patients with both asthma (10.4%) and CRDs (26.8%) 

Table 2. Distribution of CRDs

CRD 
n=245 (%)

All patients 
n=1529 (%)

Any CRDs 245 245 (16.0)

Asthma 128 (52.24) 128 (8.37)

Chronic obstructive pulmonary disease 79 (32.37) 79 (5.2)

Lung cancer 15 (6.14) 15 (1.0)

Obstructive sleep apnea syndrome 12 (4.91) 12 (0.8)

Interstitial lung disease 11 (4.50) 11 (0.7)

CRD: Chronic respiratory disease

Figure 1. Receiver operating characteristic curves for age, respiratory 
rates, fibrinogen and CRP for mortality

CRP: C-reactive protein, RR: Respiratory rate
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Table 3. Laboratory findings, chest CT scan results, disease severity status and outcomes of the patients

Laboratory findings All patients (n=1529) CRD (n=245) No CRD (n=1284) p

Neutrophil count, cells/mL

Median (min-max)

Mean ± SD 5.58±3.04 5.89±3.5 5.52±2.84
c0.415

Median (min-max) 5 (0.87-23.67) 5.2 (0.9-18.8) 4.9 (1.1-23.7)

Lymphocytes count, cells/mL

Median (min-max)

Mean ± SD 1.19±0.62 1.17±0.66 1.20±0.61
c0.175

Median (min-max) 1.06 (0.15-6.9) 0.99 (0.3-4.7) 1.1 (0.2-6.9)

Neutrophil/lymphocytes ratio

Median (min-max)

Mean ± SD 6.31±5.88 6.95±6.85 6.18±5.67
c0.280

Median (min-max) 4.46 (0.35-47.95) 4.9 (0.6-47.95) 4.4 (0.35-46.33)

Platelet count, 103/mm3

Median (min-max)

Mean ± SD 248.76±112.83 246.5±103.83 249.2±114.51
c0.972

Median (min-max) 229 (0.7-1207) 237 (0.9-571) 228 (0.7-1207)

Hematocrit, %

Median (min-max)

Mean ± SD 37.43±4.99 36.94±5.05 37.5±5.08
a0.113

Median (min-max) 37.7 (0.38-58.9) 36.9 (23.5-58.9) 37.8 (0.4-52)

Glucose, mg/dL

Median (min-max)

Mean ± SD 153.04±71.97 149.99±70.56 153.62±72.25
c0.233

Median (min-max) 127.2 (11.3-791) 123 (62.9-526.7) 128.1 (11.3-791)

Urea, mg/dL

Median (min-max)

Mean ± SD 42.86±29.73 43.91±28.32 42.66±30
c0.438

Median (min-max) 35 (10-328) 36 (10.8-204) 35 (10-328)

Creatinine, mg/dL

Median (min-max)

Mean ± SD 0.99±0.86 0.94±0.76 0.99±0.88
c0.271

Median (min-max) 0.8 (0.07-11.98) 0.8 (0.4-11.2) 0.8 (0.1-12)

Alanine transaminase, ALT, U/L

Median (min-max)

Mean ± SD 42.65±39.07 37.66±32.02 43.61±40.22
c0.019*

Median (min-max) 29 (4-321) 26 (4.8-271) 30 (4-321)

Aspartate aminotransferase, AST, U/L

Median (min-max)

Mean ± SD 43.19±31.2 38.46±24.41 44.1±32.26
c0.002**

Median (min-max) 34 (4.8-356) 31 (4.8-170) 35 (9-356)

Lactate dehydrogenase, LDH, U/L

Median (min-max)

Mean ± SD 353.71±155.48 345.72±165.58 355.23±153.51
c0.041*

Median (min-max) 318 (2.3-1386) 297 (125-1103) 323 (2.3-1386)

Potassium, mEq/L

Median (min-max)

Mean ± SD 4.22±0.53 4.23±0.5 4.22±0.54
a0.798

Median (min-max) 4.2 (1.1-6) 4.2 (2.6-5.8) 4.2 (1.1-6)

Sodium, mEq/L

Median (min-max)

Mean ± SD 137.14±5.38 137.37±3.96 137.09±5.61
c0.168

Median (min-max) 137 (38-237) 138 (121-147) 137 (38-237)

Calcium 

Median (min-max)

Mean ± SD 8.71±0.63 8.62±0.66 8.72±0.63
c0.003**

Median (min-max) 8.7 (3.4-12.2) 8.6 (4.3-11) 8.7 (3.4-12.2)

C-reactive protein, CRP, mg/L

Median (min-max)

Mean ± SD 105.16±78.08 100.77±79.63 106±77.78
c0.288

Median (min-max) 95.8 (0.3-620.2) 83.8 (0.3-620.2) 97 (0.6-476)

Procalcitonin, ng/mL

Median (min-max)

Mean ± SD 0.45±2.87 0.24±0.7 0.51±3.11
c0.786

Median (min-max) 0.1 (0-68) 0.1 (0.01-10.2) 0.1 (0.01-68)

Ferritin, µg/L

Median (min-max)

Mean ± SD 525.93±582.41 455.39±559.92 539.39±585.85
c0.002**

Median (min-max) 350 (0.8-5357) 276.6 (5.7-4075) 363.6 (0.8-5357)

D-dimer, µg FEU/mL

Median (min-max)

Mean ± SD 0.87±1.10 1.01±1.22 0.84±1.07
c0.008**

Median (min-max) 0.4 (0-8.82) 0.5 (0-8.82) 0.4 (0-7.99)

Fibrinogen, mg/dL

Median (min-max)

Mean ± SD 514.81±135.23 515.51±129.23 514.68±136.4
a0.929

Median (min-max) 507 (187-1195) 504 (212-1104) 507 (187-1195)

International normalized ratio, INR

Median (min-max)

Mean ± SD 1.07±0.21 1.08±0.22 1.07±0.21
c0.593

Median (min-max) 1 (0.2-3.7) 1 (0.5-2.9) 1 (0.2-3.7)

Troponin I, ng/mL

Median (min-max)

Mean ± SD 28.04±177.22 38.19±267.54 26.25±156.05
c0.616

Median (min-max) 6 (0-3896) 7 (1-3896) 6 (0-3816)

Albumin, g/L

Median (min-max)

Mean ± SD 35.61±5.54 34.8±5.57 35.77±5.52
a0.012*

Median (min-max) 35.5 (1.5-59.3) 34.7 (3.8-49.1) 35.5 (1.5-59.3)
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was reported by the ISARIC WHO study [5]. In a previous study 
in Italy, diabetes was reported in 20.3% of COVID-19 patients 
who died, however, COPD was not listed as a comorbidity for 
any patient [17]. Reporting of COPD at a lower prevalence 
might have been caused by missed diagnosis, poor recognition 
due to failure to perform a proper lung function test, and 
lack of documentation. Asthma and COPD are heterogeneous 
diseases with many overlapping clinical and pathophysiologic 
diagnostic features. Another likely explanation for the low 
presentation of CRDs in COVID-19 could be that this vulnerable 
group of patients might have behaved more cautiously to 
prevent COVID-19 and that ICSs, often used to treat COPD and 
asthma, could protect them [5]. Under these circumstances, 
it seems hard to compare the prevalence of separate CRDs in 
patients with COVID-19 pneumonia.

According to our results, there was no increase in the mortality 
of COVID-19 pneumonia in hospitalized patients due to CRDs. 
However, patients with COPD and ILD had a higher risk of 
hospital death compared with those without. Even though 
CRD was not associated with in-hospital mortality in COVID-19, 
Oh and Song [3] suggested that COPD and lung disease due to 
external agents had a greater risk of hospital death in patients 
with COVID-19, and also patients with ILD and OSAS may have 
an increased risk of COVID-19. The fact that lung disease due 

to external agents was not classified separately and this group 
of patients was included in ILD in our study may be the reason 
why we have reached similar results to the study mentioned 
above. 

Another study also published that CRD was associated 
with the risk of reaching the combined endpoint (invasive 
ventilation, ICU, or death within 30 days after hospitalization) 
but not particularly of death from COVID-19 [4]. In contrast, 
Aveyard et al. [2] identified an association between preexisting 
CRDs (including COPD, lung cancer, asthma, bronchiectasis, 
and idiopathic pulmonary fibrosis) and a higher risk of 
hospitalization and death. The same study noted that COPD 
and ILD were associated with a 50% greater risk of developing 
severe COVID-19, although asthma did not appear significantly 
associated with a higher risk of COVID-19 severity. 

Many studies have classified COPD as pathology associated 
with severe disease and poor outcomes, such as ICU treatment 
and death, based on our findings [2,3,5,8,18,19]. The exact 
pathophysiology of how COPD increases the severity of 
COVID-19 pneumonia is not clear; underlying lung malfunction, 
the presence of increased expression of angiotensinconverting 
enzyme 2 (ACE-2) receptors, endothelial cell dysfunction, and 
increased coagulation have all been implicated [20]. 

Table 3. Continued

Laboratory findings All patients (n=1529) CRD (n=245) No CRD (n=1284) p

Total cholesterol, mg/dL
Mean ± SD 158.73±42.50 163.68±41.17 157.80±42.69

c0.031*
Median (min-max) 155 (64-477) 158.5 (72-310) 154 (64-477)

HDL, HDL cholesterol, mg/dL
Mean ± SD 34.05±10.04 35.63±9.95 33.75±10.03

a0.008**
Median (min-max) 33 (9-95) 35 (13-82) 33 (9-95)

Disease severity status, n (%)

Moderate 830 (54.3) 112 (45.7) 718 (55.9)
b0.003**

Severe 699 (45.7) 133 (54.3) 566 (44.1)

CT involvement, n (%)

Low 329 (21.5) 52 (21.2) 277 (21.5)
b0.707Moderate 738 (48.2) 114 (46.5) 624 (48.6) 

Severe 462 (30.2)  79 (32.2) 383 (29.8)

Clinical outcomes, n (%)

Hospital length of stay, dL 
Mean ± SD 11.52±6.81 13.69±9.17 11.11±6.17

c0.001**
Median (min-max) 10 (1-64) 11 (1-64) 10 (1-42)

ICU admission 168 (11.0) 35 (14.3) 133 (10.4) b0.072

ICU ex 118 (7.7) 25 (10.2) 93 (7.2) b0.111

Discharge from hospital 1392 (91.0) 216 (88.2) 1176 (91.6) b0.088

Death 137 (9.0) 29 (11.8) 108 (8.4) b0.088
aStudent’s t-test, bPearson chi-square test, cMann-Whitney U test, dFisher’s exact test, *p<0.05, **p<0.01, CT: Computed tomography, SD: Standard deviation, CRD: Chronic 
respiratory disease, min-max: Minimum-maximum range, AST: Aspartate aminotransferase, ICU: Intensive care unit 
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Our study revealed that the presence of ILD was associated 
with a 3.8-fold higher risk of in-hospital mortality. Similarly, 
previous studies have revealed that the presence of ILD was 
associated with older age, obesity, and male gender with higher 
mortality, severe disease, and ARDS [2,3,21]. Contrary to these 
findings, Guiot et al. [22] found that only 1% of patients with 
ILD were hospitalized for COVID-19, with no increase in the 
incidence of severe illness. Patients with ILD are susceptible to 
respiratory viral infections, and SARS-CoV-2 could exacerbate 
underlying ILDs and lead to poor outcomes. On the other 

hand, it is thought that viral infections may contribute to the 

pathogenesis of ILD by causing inflammation in the lung tissue 

[23]. 

Similar to our findings, numerous studies have reported that 

asthma was not associated with elevated risks of serious 

pneumonia and death in patients with COVID-19 [2,9]. Since 

our cohort group consists of half of CRD patients with asthma, 

this may be the reason for similar mortality in the CRD group. 

Conversely, it was reported that the risk of COVID-19 mortality 

Table 4. Univariate and multivariate logistic regression analysis for risk factors on mortality

Univariate analysis Multivariate analysis

OR
%95 CI

p OR 
%95 CI

p
Lower Upper Lower Upper

Age 1.073 1.057 1.089 0.001** 1.095 1.046 1.147 0.001**

Respiratory rate 1.520 1.435 1.610 0.001** 1.508 1.323 1.717 0.001**

Fibrinogen 1.002 1.000 1.003 0.007** 1.004 1.000 1.009 0.049*

CRP 1.006 1.004 1.008 0.001** 0.990 0.981 0.998 0.021*

LDH 1.004 1.003 1.005 0.001** 1.004 1.001 1.007 0.002**

CRD 1.462 0.946 2.258 0.087 0.262 0.071 0.968 0.045*

Malignancy 2.121 1.184 4.131 0.013* 6.437 1.483 27.940 0.013*

Heart rate 1.014 1.003 1.025 0.011*

Oxygen support 1.152 1.130 1.176 0.001**

PLT 0.997 0.995 0.999 0.003**

NLR 1.110 1.085 1.136 0.001**

Troponin I 1.002 1.001 1.003 0.003**

D-dimer 1.347 1.191 1.523 0.001**

INR 4.229 2.293 7.800 0.001**

Ferritin 1.001 1.000 1.001 0.001**

Urea 1.022 1.017 1.027 0.001**

Creatinine 1.413 1.234 1.619 0.001**

Calcium 0.525 0.405 0.682 0.001**

Albumin 0.912 0.883 0.941 0.001**

Hypertension 2.743 1.875 4.014 0.001**

CAD 3.120 2.105 4.625 0.001**

AF 5.111 3.105 8.411 0.001**

CHF 3.754 2.259 6.237 0.001**

CVD 4.265 2.286 7.958 0.001**

CKD 2.666 1.444 4.921 0.002**

Chest CT score 

Low 2.768 1.541 4.970 0.001**

Moderate 2.008 1.383 2.914 0.001**

Severe 3.537 2.468 5.068 0.001**

Severe illness 48.524 17.845 131.947 0.001**

*p<0.05, **p<0.01, OR: Odds ratio, CI: Confidence interval, CRP: C-reactive protein, LDH: Lactate dehydrogenase, CRD: Chronic respiratory disease, PLT: Platelet count, NLR: 
Neutrophil/lymphocytes ratio, INR: International normalized ratio, CAD: Coronary artery disease, AF: Atrial fibrillation, CHF: Congestive heart failure, CVD: Cerebrovascular 
disease, CKD: Chronic kidney disease, CT: Computed tomography
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was increased in patients who had recently required oral 
corticosteroid treatment or were hospitalized with severe 
asthma [5]. Untreated asthma patients may have reduced 
airway ACE-2 expression and transmembrance protease serine 
2 mRNA expression due to type 2 inflammation. A previous 
study reported that the differences in disease severity and 
mortality between asthma and COPD may be related to 
different ACE-2 expression pathways [24]. 

Although our cohort did not show any relationship between 
OSAS and mortality in COVID-19 pneumonia, previous studies 
stated that patients with OSAS had an increased rate of 
COVID-19, hospitalization, critical illness and mortality related 
to COVID-19 [3,25]. Hypertension, heart failure, coronary 
heart disease, cerebrovascular disease, obesity, DM, age, and 
male gender are all cluster risk factors for OSAS and all these 
comorbidities have been associated with poor outcomes in 
COVID-19 [18,26]. OSAS leads to a reduction of respiratory 
functions, an increase of inflammatory lung disease and a 
higher incidence of thromboembolic disease [27]. Hypoxia 
leads to higher ACE-2 expression due to damage in the renin-
angiotensin system in patients with OSAS. This mechanism 
may lead to a rise in death and disease severity in patients 
with both COVID-19 and OSAS [28]. 

Oncology patients are vulnerable to SARS-CoV-2 infections due 
to an immunocompromised state from cancer or its therapies 
including corticosteroids, older age, and comorbidities. The 
severity of disease, prolonged hospitalisation, pulmonary 

complications, and need for ICU and mechanical ventilation 
have been higher in patients with lung cancer compared with 
the general population and other malignancies reported with 
a death rate of 17.7-55% [29]. Death rates were reported to be 
33% and 25%, respectively, in Europe and the US. Similar to 
lung cancer, patients with hematological malignancies have an 
increased risk of mortality compared with other cancer types 
[30]. 

In line with earlier research, age, respiratory rate, fibrinogen, 
CRP, LDH, and malignancy emerged as independent risk factors 
for in-hospital mortality in this cohort [2-6,8,18,19,21,24,26,30]. 

Study Limitations

There are some potential limitations to our analysis. It is 
a single-center study with a retrospective design that only 
involves hospitalized patients with moderate to severe illness. 
There was no available information about previous medication 
or lung function test results, the severity of CRD, or smoking 
status. It was not possible to perform lung function tests due 
to pandemic measures. 

Conclusion 

Our study shows that only COPD and ILD types of CRD lead to 
an increase in the mortality of COVID-19 infection. Therefore, 
these patients group should be closely monitored during 
COVID-19 infection to decrease the poor outcomes. Most 
importantly, they should be given priority in immunization 
programs for such infectious diseases. Still, further detailed 
studies are needed in this field. 
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