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Abstract 
Patients with COPD have a higher prevalence of coronary ischemia and other factors 

that put them at risk for COVID-19-related complications. 

We aimed to explore the impact of COVID-19 in a large population-based sample of 

patients with COPD in Castilla-La Mancha, Spain. We analyzed clinical data in electronic 

health records from January 1st to May 10th, 2020 by using Natural Language Processing 

through the SAVANA Manager® clinical platform. 

Out of 31,633 COPD patients, 793 had a diagnosis of COVID-19. The proportion of 

patients with COVID-19 in the COPD population (2,51%; CI95% 2,33 – 2,68) was 

significantly higher than in the general population aged > 40 years (1,16%; 95%CI 1,14 

– 1,18); P < .001. Compared with COPD-free individuals, COPD patients with COVID-

19 showed significantly poorer disease prognosis, as evaluated by hospitalizations (31,1 

% vs 39,8%: OR 1,57; 95%CI 1,14 – 1,18) and mortality (3,4% vs 9,3%: OR 2,93; 95%CI 

2,27 – 3,79). Patients with COPD and COVID-19 were significantly older (75 vs. 66 

years), predominantly male (83% vs 17%), smoked more frequently, and had more 

comorbidities than their non-COPD counterparts. Pneumonia was the most common 

diagnosis among COPD patients hospitalized due to COVID-19 (59%); 19% of patients 

showed pulmonary infiltrates suggestive of pneumonia and heart failure. Mortality in 

COPD patients with COVID-19 was associated with older age and prevalence of heart 

failure (P<0.05). 

COPD patients with COVID-19 showed higher rates of hospitalization and mortality, 

mainly associated with pneumonia. This clinical profile is different from exacerbations 

caused by other respiratory viruses in the winter season. 
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Introduction 
Chronic Obstructive Pulmonary Disease (COPD) is one of the most prevalent chronic 

diseases, one of the main diagnoses in hospital admissions (especially during winter), 

and the fourth leading cause of death worldwide. Importantly, one of the main factors 

underlying the negative impact of the disease in patients and health systems is COPD 

exacerbation (1). In turn, these exacerbations are primarily caused by respiratory viral 

infections (especially during epidemic periods), which have a direct effect on the 

symptomatology and favor bacterial superinfections (2,3). COPD exacerbations worsen 

the prognosis of the disease by increasing mortality when associated with 

hospitalizations (4). 

Caused by coronavirus-2 (SARS-Cov-2), the clinical manifestation of COVID-19 

varies from mild to very severe symptoms and can lead to death in some patients (5,6). 

Since the onset of the COVID-19 pandemic, the severity of the disease has been 

associated with pre-existing comorbidities, namely cardiovascular diseases, diabetes 

mellitus, and hypertension. In contrast with the reported burden of influenza epidemics 

in COPD patients, the impact of COVID-19 in these patients seems to have been less 

evident; however, COPD patients usually present a fragile situation and a lower 

respiratory functional reserve (7,8). 

COVID-19 severity and mortality have also been associated with patients’ age. 

Although the virus can infect individuals of all ages, the majority of severe cases to date 

have been described in people older than 55 years and with significant comorbidities 

(9,10). The prevalence of COPD also increases markedly with age, with most diagnosis 

occurring in patients aged 40 and older. Indeed, patients over 40 years old frequently 

present with more than one chronic disease, especially in the endocrine-metabolic and 

cardiovascular spheres. Several observational and case-control studies have confirmed 

a higher prevalence of cardiovascular diseases in COPD patients than in the general 

population, possibly due to the coexistence of common risk factors or an associated 

pathogenic mechanism (11). Although there are large discrepancies in the studies that 

have evaluated the relationship between COPD and cardiovascular disease, COPD 

patients undoubtedly have a higher prevalence of coronary ischemia and other risk 

factors that may worsen the prognosis of COVID-19 (12). Based on the above, it is crucial 

to characterize the evolution of SARS-Cov-2 infection in COPD patients and identify the 

impact of COPD and associated comorbidities in the patient's evolutionary course. 

The combination of real-world data (RWD) with big data analytics and artificial 

intelligence has the potential to increase our understanding of COVID-19 in a timely 

manner. Using such methods, this study aims to reuse the clinical information contained 

in the electronic health records (EHRs) of the population with COPD and COVID-19 to 
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a) describe the clinical characteristics of patients with COPD and COVID-19 and b) to 

assess the influence of COPD and  related comorbidities and treatments in the prognosis 

of COVID-19. 

 

Methods 

This was a a multicenter, non-interventional, retrospective study using free text data 

captured in the EHRs of patients diagnosed with COPD and COVID-19. The study period 

was January 1st - May 10th, 2020. We followed the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) guidelines for reporting observational 

studies (13). 

Clinical data from a total of 1,164,283 patients with available EHRs throughout 

the community of Castilla La-Mancha (Spain) were collected from all available 

departments, including inpatient, outpatient, emergency room, and primary care. 

Natural Language Processing (NLP) and artificial intelligence (AI) techniques 

were used to extract and analyze the information in EHRs. The software used (SAVANA 

Manager®) is a powerful multilingual, free-text analysis engine capable of interpret the 

content in clinical records, regardless of the EHR system in which they operate. The 

software can capture numerical values and physicians’ notes and translate them into 

usable variables, thus allowing the reuse of information included in large-scale 

collections of clinical records; therefore, the processed free-text information captured in 

EHRs is treated as Big Data. The methodology used to generate the study database has 

four distinct phases for data extraction and aggregation, namely a) Acquisition: the 

acquisition of data is the responsibility of the healthcare center, in close collaboration 

with the staff of Savana Information Technology. Following the General Data Protection 

Regulation (GDPR) of the European Union, data are extracted, anonymized and 

transferred to Savana; b) Integration: In this phase, data are integrated into the database; 

c) NLP processing: Using the EHRead® technology developed by Savana, NLP 

techniques are implemented to analyze and extract the unstructured, free-text 

information written in millions of EHRs. The output of NLP processing is a synthetic 

patient database, as the software creates a patient database from scratch. This ensures 

that this information is protected and makes traceability to individual patients impossible; 

d) Validation: this process consists of a medical validation carried out by doctors and 

researchers. The terminology used by Savana is based on multiple sources, such as 

SNOMED CT (14). This terminology includes codes, concepts, synonyms, and 

definitions used in clinical documentation. It also includes symptoms, diagnoses, body 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 September 2020                   doi:10.20944/preprints202009.0242.v1

https://doi.org/10.20944/preprints202009.0242.v1


structures, and substances. Due to the novel methodological approach of this study, we 

complemented our clinical findings with an evaluation of Savana's performance. This 

evaluation aims to verify the precision of the system by identifying records that contain 

mentions of COPD, COVID-19, and its related variables. The results of the annotations 

were used to generate the gold standard and to calculate Savana's performance. The 

performance of the system is calculated in terms of the standard metrics for precision 

(P), recall (R), and its harmonic mean F-score (15): 

 Precision = tp / (tp + fp). This parameter gives us an indicator of the precision of the 

information that the system retrieves. 

 Recall = tp / (tp + fn). This parameter gives us an indicator of the amount of 

information that the system retrieves. 

 F-Score = 2 x Precision x Recall / (Precision + Recall). This parameter provides us 

with a general performance indicator for information retrieval.  

In all cases, tp is the number of true positives (i.e. records retrieved successfully), fn is 

the number of false negatives (i.e. records incorrectly not retrieved), and fp is the number 

of false positives (i.e. records recovered incorrectly). 

The search terms for COPD and COVID-19 have been previously described (16,17). 

For the linguistic evaluation of the variable ‘COPD’, we obtained Precision, Recall, and 

F- Scores of 0.926, 0.895, and 0.912, respectively; these metrics indicate that patients 

with COPD were properly identified within the target population. EHRead identified 

COVID-19 with a Precision of 0,99, a Recall of 0,75, and a F-Score of 0,93; again, these 

results indicate that within our population with COPD, COVID-19 cases were accurately 

identified.  

For all statistical analyses, SPSS software (v 25.0) was used. Categorical variables 

are reported as absolute frequencies and percentages, while continuous variables are 

presented using mean and standard deviation. For the assessment of statistical 

significance of numerical variables, we used T-tests for independent samples or 

ANOVAs. To measure the relative distribution of patients assigned to different categories 

of qualitative variables, we used Chi2 tests. In all cases, a P value for statistical 

significance was set at 0.05.  

The study was compliant with legal and regulatory requirements and the research 

practices described in the ICH Guide to Good Clinical Practice, The Declaration of 

Helsinki in its latest edition, good pharmacoepidemiology practices, and local 

regulations. Since this is a retrospective and observational study using anonymous 

patient data, informed consent does not apply to the present study. All actions were taken 
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following the code of good data protection practices for Big Data projects of the European 

Data Protection Authority and the European GDPR. The study has been approved by 

the ethics and research committee of the University Hospital of Guadalajara (Spain). 

 
Results 
A total of 31.633 patients with a diagnosis of COPD were attended by the health system 

of Castilla La-Mancha (Spain) between January 1, 2019 and May 10, 2020. Among 

these, 793 patients were diagnosed with COVID-19. The patient flowchart is depicted in 

Figure 1. 

The percentage of patients diagnosed with COVID-19 in the COPD population 

(2,51%; CI95% 2,33 – 2,68) was significantly higher than in the general population older 

than 40 years, (1,16%; 95%CI 1,14 – 1,18); P < .001. COVID19 diagnosis was confirmed 

by PCR in 335 (42%) of patients; in the remaining cases, diagnosis was based on rapid 

serological tests or clinical, radiological, and/or analytical evaluation, considering the 

reduced availability of PCR testing in the study area between March and May 2020. The 

demographic and clinical characteristics of COVID-19 patients with and without COPD 

are shown in Table 1. Compared with COPD-free patients with COVID-19 older than 40 

years, patients with both COVID-19 and COPD were older (mean age + SD) 75 + 12 

years vs 66 + 15 years (P < .001) and predominantly male. Furthermore, these patients 

showed higher prevalence of comorbidities and a worse prognosis, as evaluated by 

hospitalizations (31,1 % vs 39,8%: OR 1,57; 95%CI 1,14 – 1,18) and mortality rate (3,4% 

vs 9,3%: OR 2,93; 95%CI 2,27 – 3,79) (Table 1). 

In Castilla-La Mancha, the COVID-19 pandemic began in March, 2020. At that 

time, there were hardly any other viral infections, including influenza. To assess the 

burden of COVID-19 in patients with COPD, we compared the clinical characteristics and 

outcomes of patients with COPD and COVID-19 during the study period with existing 

data from COPD patients during the last two winter seasons. Although patients’ 

characteristics (including comorbidities) were similar in the two periods, COVID-19 was 

associated with poorer prognosis in terms of hospitalization and mortality (Table 2) 

 The main diagnosis of COPD patients with COVID-19 requiring hospital 

admission was pneumonia (59% of patients); 19% of hospitalized patients had 

pulmonary infiltrates, in turn suggestive of pneumonia and heart failure. In patients who 

died, the distribution of patients with pneumonia and heart failure were 72% and 28%, 

respectively. In the COPD population with COVID-19, those who died were older (77 + 

11 years vs 74 + 11 years; P = .03) and had a higher incidence of heart failure than those 

who did not die from the disease; no other prognostic factor was identified (Table 3).  
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Regarding pharmacological treatment, most patients were under treatment with 

bronchodilators, namely beta 2 agonists and anticholinergics (Table 4); a significantly 

greater use of both drugs was observed in those patients who died. On the other hand, 

the elevated rates of inhaled steroids use in both patient groups forbid further 

assessment of differences regarding the use of these agents and mortality. Finally, we 

did not observe any differences in COVID-19-related mortality rates based on use of 

cardiovascular drugs. 

 

Discussion 
Since the WHO declared the COVID-19 outbreak a global pandemic, clinicians have 

aimed at determining the impact of the disease on patients with chronic diseases, 

especially of pulmonary and cardiovascular nature. Although the frequency and severity 

of COVID-19 has been associated with pre-existing comorbidities such heart disease, 

arterial hypertension, and diabetes. Surprisingly and "against all prognosis", however, 

healthcare data show that the incidence of COVID-19 in COPD patients has been 

relatively low (18). This trend was already observed from the onset of the pandemic; a 

study that evaluated 1,590 hospitalized patients with COVID-19 in China revealed a low 

incidence in patients with COPD, with a total of 24 cases (19). However, COPD was 

linked with a higher risk for poor disease outcome (composite endpoint including 

admission to an intensive care unit, invasive ventilation, or death), reflected by a hazard 

ratio (HR) of 2,681 [IC95% 1424–5.0480], after adjusting for age and smoking. In this 

study, the comorbidity of COPD as a risk factor was exceeded only by malignancy (HR 

3.50, IC95% 1.60 to 7.64) (19). Subsequently, a systematic review and meta-analysis 

showed that, although the prevalence of COPD in COVID-19 cases was low, SARS-

CoV-2 infection was associated with high rates of severity and mortality in patients with 

COPD (20).  

In our study, we have confirmed that the impact of COVID-19 in COPD patients 

has been relatively limited. Plausible underlying reasons include remission of the 

seasonal flu period, absence of exposure to environmental factors due to isolation, the 

significant drop in contamination, and better control of the disease by complying with the 

treatments conscientiously "out of fear". Our results, however, indicate that patients with 

COPD are at a higher risk for SARS-CoV-2 infection doubling the infection rates 

observed in the general population over 40 years of age. This increased risk has also 

been described in a concise meta-analysis showing that COPD is associated with a 

significant, five-fold increased risk of severe COVID-19 infection; of note, this analysis is 
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focused on the Chinese population and there was substantial variability among the 

included studies (21).  

Although a greater risk associated with COVID-19 in COPD patients seems clear, 

it is difficult to accurately determine the extent to which COPD itself or associated 

comorbidities affect the higher prevalence of COVID-19 and its prognosis. In our study, 

COPD patients were older and had more comorbidities. These factors could have been 

critical in the reported higher rates of admissions and mortality. Although it is not possible 

to accurately assess the impact of comorbidities in COPD (12) in a cross-sectional study, 

there is no doubt that COPD patients are at higher risk for COVID-19, showing a higher 

incidence of the disease and worse prognosis (as determined by higher hospitalization 

and mortality rates). 

Given the scarcity of PCR tests for SARS-Cov-2 at the onset of the COVID-19 

pandemic, regional protocols established the performance of multiple PCR tests for 

respiratory viruses in all patients who were hospitalized for respiratory symptoms. The 

results of these tests allowed us to confirm the near absence of other viral infections, 

including influenza, during the COVID-19 pandemic. This allowed us to compare the 

differential impact of COVID-19 in COPD patients by comparing data during this period 

with data from the last two winter seasons. Although both populations showed similar 

age and comorbidities, COVID-19 caused a higher rate of hospitalizations and in-hospital 

mortality. Most patients admitted for COVID-19 presented pulmonary infiltrates 

compatible with SARS-CoV-2 pneumonia and, in some cases, with associated heart 

failure; this finding markedly differed from patients with COPD exacerbation due to other 

viral causes. These data indicate that patients who were admitted into a hospital or died 

from COVID-19 have different clinical profiles compared to those with winter viral 

exacerbations. Thus, these differences must be taken into account so we can adapt to a 

scenario where both clinical profiles can coexist. As Faust comments in a recent article 

(22), many hospitals in hard-hit areas by COVID-19 (as is the case in our study 

population) have had an unprecedented overload and demand for hospital resources 

during the crisis that has never seen before, even during the worst flu season. Although 

the interaction that may exist between SARS-CoV-2 and other viruses is unknown, the 

scenario can be further complicated by their simultaneous presentation. 

The treatment of patients with chronic diseases have been another highly 

discussed topic with regards to the newly identified pandemic. Faced with the initial alarm 

regarding the deleterious potential of certain drugs such as ACE inhibitors or ARBs, our 

data do not confirm a negative impact of these drugs in patients with COPD and related 

comorbidities that justify their use. These data are consistent with other series in the 

general population (23, 24). In patients with COPD and asthma, although there is still 
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very little scientific evidence, the treatment with inhaled glucocorticoids (IGC) could have 

a “protective effect” against COVID-19 since they may decrease the expression of the 

ACE2 receptor genes and the TMPRSS2 transmembrane protease genes, both key for 

the virus to enter cells and make copies of itself (25). Previous clinical data in patients 

with asthma support this hypothesis in our population (17). However, since most COPD 

patients were under treatment with IGCs, it was not possible to evaluate the specific 

effect of IGCs in our population. Since the prescription of beta 2 agonists and 

anticholinergics is guided by symptoms, the observed greater use in patients who died 

may simply be related with increased severity of the disease. 

Perhaps one of the most controversial topics around COVID-19 is the association 

between smoking and the manifestation of the disease. Although a protective effect of 

nicotine was initially suggested, several meta-analyses have confirmed that smoking 

increases the risk of severe COVID-19 and mortality; these results are not consistent, 

however (20,26,27). As is the case with the present study (where we were not able to 

determine with precision whether smokers were still active tobacco users or the intensity 

of exposure) the exact duration of smoking was not reported in most studies included in 

these meta-analyses. Both COPD and tobacco smoke can up-regulate ACE-2 

expression in lower airways, which in part may explain the increased risk of severe 

COVID-19 in this population (28). 

The results presented here must be interpreted in light of some strengths and 

limitations. Data were extracted from the public health system of Castilla-La Mancha, 

with a population of 2,030,807 inhabitants. Specifically, we analyzed data from the 

SESCAM health system, which operates the SAVANA Manager® clinical platform with 

available data since 2011. The information obtained from 1,164,283 patients with 

available EHRs available during the study period is verifiable and includes the clinical 

management of all patients without any type of bias. This differs from other databases, 

where limited reliability has generated controversy (29). Importantly, since we collected 

information from the entire population, reproducibility of the results does not apply.  

On the other hand, the results reported for some variables rely on the quality of 

the data captured in the clinical reports, which in many cases may not include all the 

clinical information for a given patient. Since this is not a study based on a strict registry 

of variables, the information that was not adequately documented was excluded from 

further analyses (30, 31). 

In this study, we included COVID-19 cases both confirmed with PCR or 

serological tests and those exclusively diagnosed based on clinical criteria (i.e, 

symptoms, imaging, and laboratory results9. However, should be noted that PCR and 

other rapid laboratory tests for the detection of SARS-CoV-2 were not used routinely in 
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Spain during the onset of the pandemic. Furthermore, this decision is supported by 

reports questioning the clinical validity and high sensitivity of symptom and image-based 

identification of patients with COVID-19, especially in the early stages of the disease (32-

34). Finally, diagnoses for viral infections analyzed in previous winter seasons were 

mostly based on clinical evaluations, without specifications regarding the type of virus in 

most cases. The data, which spans two annual periods, are nevertheless representative 

of COPD exacerbations due to viral processes during the winter season. 

In conclusion, the results of this study confirm a higher incidence of COVID-19 in 

COPD patients and higher rates of hospital admissions and mortality, mainly associated 

with pneumonia. This clinical profile is different from the observed during winter 

exacerbations caused by other respiratory viruses. Overall, our data support the 

implementation of specific plans in this population with close monitoring of COPD 

patients in sceneries at risk for COVID-19. 

 
  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 September 2020                   doi:10.20944/preprints202009.0242.v1

https://doi.org/10.20944/preprints202009.0242.v1


 
REFERENCES 
 

1. Global strategy for the diagnosis, management, and prevention of chronic 
obstructive pulmonary disease. 2020 Report. Available on www.goldcopd.org 
(accessed 20 May 2020) 

2. Miravitlles M.  Epidemiology of chronic obstructive pulmonary disease 
exacerbations. Clin Pulm Med 2002; 9: 191-197. 

3. Dewan NA, Rafique S, Kanwar B, Satpathy H, Ryschon K, Tillotson GS, et al. 
Acute exacerbation of COPD. Factors associated with poor outcome. Chest 
2000; 117: 662-671. 

4. Soler-Cataluna JJ. Severe acute exacerbations and mortality in patients with 
chronic obstructive pulmonary disease. Thorax. 2005 Nov 1;60(11):925–31. 

5. World Health Organization. Coronavirus disease (COVID-19) outbreak 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-
they-happen.  

6. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early Transmission 
Dynamics in Wuhan, China, of Novel Coronavirus–Infected Pneumonia. Engl J 
Med 2020 Mar 26;382(13):1199-1207. 

7. Seemungal TAR, Donaldson GC, Paul EA, Bestall JC, Jeffries DJ, Wedzicha JA. 
Effect of Exacerbation on Quality of Life in Patients with Chronic Obstructive 
Pulmonary Disease. Am J Respir Crit Care Med. 1998 May;157(5):1418–22 

8. Hurst JR, Vestbo J, Anzueto A, Locantore N, Müllerova H, Tal-Singer R, et al. 
Susceptibility to exacerbation in chronic obstructive pulmonary disease. N Engl J 
Med 2010; 363:1128-38. 

9. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical Characteristics of 
Coronavirus Disease 2019 in China. N Engl J Med. 2020 Apr 30; 382 (18):1708-1720. 

10. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang H, Cheng Z, Xiong 
Y, Zhao Y, Li Y, Wang X, Peng Z. Clinical Characteristics of 138 Hospitalized 
Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. 
JAMA 2020 Feb 7;323(11):1061-1069. 

11. de Lucas-Ramos P, Izquierdo-Alonso JL, Rodriguez-Gonzalez Moro JM, Frances 
JF, Lozano PV, Bellón-Cano JM; CONSISTE study group: Chronic obstructive 
pulmonary disease as a cardiovascular risk factor. Results of a case-control 
study (CONSISTE study). Int J Chron Obstruct Pulmon Dis 2012; 7:679-686. 

12. Izquierdo JL, Martínez A, Guzmán, de Lucas P, Rodríguez JM. Lack of 
association of ischemic heart disease with COPD when taking into account 
classical cardiovascular risk factors. Int J Chron Obstruct Pulmon Dis 2010 Nov 
8; 5: 387-94.   

13. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; 
STROBE Initiative. The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational 
studies. Lancet 2007; 370: 1453-1457. 

14. Benson T. Principles of Health Interoperability HL7 and SNOMED. London: 
Springer. 201. 

15. Baeza-Yates RA, Ribeiro-Neto B. 1999. Modern Information Retrieval. Addison-
Wesley Longman Publishing Co., Inc., Boston, MA, USA. 

16. Izquierdo JL, Morena D, Gonzalez Y, Paredero JM, Perez B, Graziani D, et al. 
Clinical Management of COPD in a Real-World Setting. A Big Data Analysis. Arch 
Bronconeumol 2020. 2020 Feb 22; S0300-2896(20)30012-0.  doi: 
10.1016/j.arbres.2019.12.025.Online ahead of print 

17. Izquierdo JL, Almonacid C, González Y, Del Rio-Bermúdez C, Ancochea J, 
Cárdenas R, Soriano JB. The impact of covid-19 on patients with asthma. 
medRxiv preprint doi: https://doi.org/10.1101/2020.07.24.20161596. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 September 2020                   doi:10.20944/preprints202009.0242.v1

https://doi.org/10.20944/preprints202009.0242.v1


18. Tal-Singer R, Crapo JD. COPD at the time of COVID-19: a COPD Foundation 
perspective. Chronic Obstr Pulm Dis. 2020; 7 (2): 73-75.  

19. Guan W-J, Liang W-H, Zhao Y, et al on behalf of China Medical Treatment Expert 
Group for COVID-19. Comorbidity and its impact on 1590 patients with COVID-
19 in China: a nationwide analysis. Eur Respir J. 2020; 14; 55 (5): 2000547. doi: 
10.1183/13993003.00547-2020.  

20. Alqahtani JS, Oyelade T, Aldhahir AM, Alghamdi SM, Almehmadi M, Alqahtani 
AS, et al. Prevalence, Severity and Mortality associated with COPD and Smoking 
in patients with COVID-19: A Rapid Systematic Review and Meta-Analysis. PLoS 
ONE 15(5): e0233147. https://doi.org/10.1371/journal.pone.0233147 

21. Lippi G, Henry BM. Chronic obstructive pulmonary disease is associated with 
severe coronavirus disease 2019 (COVID-19). Respiratory Med 2020; 1667. 
https://doi.org/10.1016/j.rmed.2020.105941 

22. Faust JS, del Rio C. Assessment of Deaths From COVID-19 and From Seasonal 
Influenza. JAMA internal Medicine. Published online May 14, 2020 

23. Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Cardiovascular Disease, Drug 
Therapy, and Mortality in Covid-19. N Engl J Med. 2020 Jun 18;382 (25): e102. doi: 
10.1056/NEJMoa2007621. 

24. de Abajo FJ, Rodríguez-Martín S, Lerma V, Mejía-Abril G, Aguilar M, García-
Luque A, et al. Use of renin–angiotensin–aldosterone system inhibitors and risk 
of COVID-19 requiring admission to hospital: a case-population study. The 
Lancet. 2020. 395,10238; 1705–1714. 

25. Peters MC, Sajuthi S, Deford P, Christenson S, Rios CL, Montgomery MT, et al; 
National Heart, Lung, and Blood Institute Severe Asthma Research Program-3 
Investigators. COVID-19 Related Genes in Sputum Cells in Asthma: Relationship 
to Demographic Features and Corticosteroids. Am J Respir Crit Care Med. 2020; 
202(1): 83-90. 

26. Zhao Q, Meng M, Kumar R, Wu Y, Huang J, Lian N, et al. The impact of COPD 
and smoking history on the severity of COVID‐19: A systemic review and meta‐
analysis. J Med Virol. 2020;1–7. 

27. Alqahtani JS, Oyelade T, Aldhahir AM, Alghamdi SM, Almehmadi M, Alqahtani 
AS, et al. Prevalence, Severity and Mortality associated with COPD and Smoking 
in patients with COVID-19: A Rapid Systematic Review and Meta-Analysis. PLoS 
ONE 2020. 15(5): e0233147. https://doi.org/10.1371/journal.pone.0233147. 

28. Leung JM, Yang CX, Tam A, et al. ACE-2 Expression in the Small Airway 
Epithelia of Smokers and COPD Patients: Implications for COVID-19. Eur Respir 
J 2020; May 14; 55(5): 2000688. doi: 10.1183/13993003.00688-2020 

29. Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Retraction: Cardiovascular 
Disease, Drug Therapy, and Mortality in Covid-19. N Engl J Med. 2020 Jun 25; 
382 (26): 2582. 

30. Espinosa-Anke LT, J.; Pardo, A.; Medrano, I.; Ureña, A.; Salcedo, I.; Saggion, H. 
Savana: A Global Information Extraction and Terminology Expansion Framework 
in the Medical Domain Procesamiento del Lenguaje Natural. 2016; 57:23-30. 

31. Ford E, Carroll, J. A., Smith, H. E., Scott, D., & Cassell, J. A. Extracting 
information from the text of electronic medical records to improve case detection: 
a systematic review. Journal of the American Medical Informatics Association. 
2016;23(5):1007-15. 

32. Long C, Xu H, Shen Q, Zhang X, Fan B, Wang C, Zeng B, Li Z, Li X, Li H. 
Diagnosis of the Coronavirus disease (COVID-19): rRT-PCR or CT? Eur J Radiol 
2020: 126: 108961. 

33. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, Tan W. Detection of SARS-CoV-2 
in Different Types of Clinical Specimens. JAMA 2020. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 September 2020                   doi:10.20944/preprints202009.0242.v1

https://doi.org/10.20944/preprints202009.0242.v1


34. T, Yang Z, Hou H, Zhan 429 C, Chen C, Lv W, Tao Q, Sun Z, Xia L. Correlation 
of Chest CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19) in 
China: A Report of 1014 Cases. Radiology: 0(0): 200642. 
 
 
 
 
 
 
 
 

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 September 2020                   doi:10.20944/preprints202009.0242.v1

https://doi.org/10.20944/preprints202009.0242.v1


TABLES 
 

Table 1. Characteristics of the study population 
 

 COVID19 >40 years 

(Jan 1st-May 10th, 2020) 

COPD-COVID19 

(Jan 1st-May 10th, 2020) 

OR (CI 95%) 

P-value 

N 13.546 793  

Age    

Years (mean + SD) 66 + 15 75 + 12 <.001 

Sex    

Female (%) 53 17 0.18 (0.15 – 0.22) 

Comorbidities     

Ischemic  

heart disease (%) 

8.8 22.6 3.02 (2.53– 3.60) 

Heart failure (%) 13.8 33.9 3.21 (2.75 – 3.75 

Cardiac arrhythmia 
(%) 

8.0 18.5 2.61 (2.16 – 3.15) 

Diabetes mellitus (%) 26.1 40.6 1.93 (1.67 – 2.24) 

Arterial Hypertension 
(%) 

54.2 76.4 2.74 (2.32– 3.24) 

Dyslipidemia (%) 15.4 20.2 1.39 (1.16 – 1.66) 

Pulmonary embolism 
(%) 

2.2 5.2 2.46 (1.76 – 3.44) 

Stroke (%) 8.3 13.1 1.46 (1.18 – 1.81) 

Smoking (%) 13 33.9 3.43 (2.93 – 4.00) 

Hospitalization (%) 31.1 39.8 1.57 (1.35– 1.82) 

In-hospital mortality (%) 3.4 9.3 2.93 (2.27 – 3.79) 
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Table 2. Differences between COVID-19 and influenza in patients with COPD 
 

 COPD-COVID-19 

(Jan 1st-May 10th, 
2020) 

COPD-Influenza 

2019-2020 

(Dec 1st,2018-Apr 
30th,2019) 

OR  

(95% CI) 

P-value * 

COPD-Influenza 

2018-2019 

(Dec 1st,2017-
Apr 30th,2018) 

OR 

(95% CI) 

P-value ** 

N 793 826  1066  

Age 

Years (mean 
+ SD) 

75 + 12 72 + 13  73 + 13 <0.001 

 

Sex      

Female (%) 17 19 0.87 

(0.68 – 1.13) 

17 1.00 

(0.79 – 1.28) 

Comorbidities       

Ischemic  

heart disease 
(%) 

22.6 20.8 1.11 

(0.88 – 1.40) 

23.0 0.98 

(0.79 – 1.22) 

Heart failure 
(%) 

33.9 30.5 1.17 

(0.95 – 1.44) 

37.1 0.87 

(0.72 – 1.05) 

Cardiac 
arrhythmia 
(%) 

18.5 20.5 0.89 

(0.69 – 1.13) 

22.1 0.74 

(0.59 – 0.93) 

Diabetes 
mellitus (%) 

40.6 38 1.12 

(0.91 – 1.36) 

43.1 0.90 

(0.75 – 1.09) 

Arterial 
Hypertension 
(%) 

76.4 74.5 1.11 

(0.89 – 1.40) 

77.9 0.92 

(0.74 – 1.15) 

Dyslipidemia 
(%) 

20.2 22.9 0.85 

(0.67– 1.08) 

21.4 0.93 

(0.93– 1.17) 

Pulmonary 
embolism (%) 

5.2 5.0 1.04 

(0.67 – 1.63) 

6.4 0.80 

(0.54 – 1.19) 

Stroke (%) 13.1 12.0 1.11 

(0.83 – 1.49) 

12.8 1.03 

(0.79– 1.36) 

Smoking (%) 33.9 43.8 0.66 

(0.54 – 0.81) 

39.3 0.79 

(0.65 – 0.96) 

Hospitalization 
(%) 

39.8 5.9 10.51 

(7.61 – 14.5) 

6.8 9.01 

(6.83 – 11.89) 

In-hospital 
mortality (%) 

9.3 2.2 4.62 

(2.73 – 7.81) 

5.2 1.89 

(1.32 – 2.18) 

* COPD-COVID-19 vs COPD Influenza 2019-2020. ** COPD-COVID-19 vs COPD Influenza 2018-2019 
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Table 3. Impact of comorbidities on the mortality of patients with COPD 
 

 COPD-COVID19 

Survivors  

(Jan 1st-May 10th, 2020) 

COPD-COVID19 

Deceased  

(Jan 1st-May 10th, 2020) 

OR 

(95% CI) 

P-value  

N 719 74  

Age    

Years (mean + 
SD) 74 + 11 77 + 11 0.03 

Sex    

Female (%) 18 16 1.58 (0.37 – 3.25) 

Comorbidities    

Ischemic 

heart disease (%) 
24 16 1.59 (0.84 – 3.02) 

Heart failure (%) 33 45 0.61 (0.37 – 0.99) 

Arrythmia (%) 18 22 0.81 (0.45 – 1.45) 

Diabetes mellitus 
(%) 41 41 1.00 (0.62 – 1.63) 

Arterial 
Hypertension (%) 76 77 0.96 (0.55 – 1.70) 

Dyslipidemia (%) 20 23 0.83 (0.47 – 1.47) 

Pulmonary 

embolism (%) 
5 5 0.95 (0.39 – 1.46) 

Stroke (%) 11 16 0.76 (0.58 – 1.71) 

Sleep Apnea (%) 11 11 1.06 (0.49 – 2.29) 

Smoking (%) 34 28 1.33 (0.78 – 2.25) 
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Table 4. Impact of treatments on the mortality of patients with COPD 
 

 COPD-COVID19 

Survivors  

(Jan 1st-May 10th, 2020) 

COPD-COVID19 

Deceased  

(Jan 1st-May 10th, 2020) 

OR 

(95% CI) 

 

N 719 74  

Treatment     

Inhaled steroids (%) 96 95 0.68 (0.23 – 2.01) 

Anticholinergics (%) 89 99 8.88 (1.22 – 64.81) 

Beta-2 agonists (%) 85 95 3.06 (1.09 – 8.56) 

Statins (%) 48 42 0.77 (0.48 – 1.26) 

IECAS (%) 33 23 0.60 (0.34 – 1.05) 

ARA2 (%) 37 41 1.15 (0.71 – 1.88) 

Antiaggregant (%) 79 74 0.77 (0.44 – 1.34) 

Beta-blockers (%) 27 27 1.00 (0.59 – 1.72) 
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FIGURES 
 

 
FIGURE 1. Patient Flowchart. Flowchart depicting the total number (%) of patients with 
available EHRs during the study period (January1st, 2019 - May 10th, 2020), the number 
of patients with COPD seen during this period, the number of patients diagnosed with 
COVID-19, and of those, the number of deaths after diagnosis. All percent values are 
computed in relation to the level immediately above. *Patients aged > 40 years.  
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