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ABSTRACT

Background: COVID-19 is an infectious
disease that hit the world community at the end
of 2019. The risk of death from COVID-19 is
highly dependent on age and previous health
conditions. COVID-19 severe and critical
symptoms are more commonly found in older
patients and patients who have chronic comor-
bidities such as cardiovascular disease, hyper-
tension, diabetes, including COPD. This study
aims to determine the relationship between
COPD and mortality of COVID-19 patients in
hospitals.

Subjects and Method: This a meta-analysis
study using the PRISMA flowchart guidelines.
The article search process was carried out
between 2020-2021 using databases from
PubMed, Google Scholar, Science Direct, BMJ
Garuda, SINTA, and National Library. Based on
the database, there were 9 articles that met the

Cite this as:

inclusion criteria. The analysis was carried out
using RevMan 5.3 software.

Results: A total of 9 articles reviewed in the
meta-analysis showed that comorbid COPD had
a statistically significant association with hos-
pital mortality of COVID-19 patients (aOR =
1.51; 95% CI= 1.21 t0 1.9; p < 0.001).
Conclusion: COPD comorbidities have an
increased risk of dying of COVID-19 patients in
hospital.
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BACKGROUND

In late 2019 to early 2020, the world was
shocked by the emergence of a new type of
corona virus called Severe Acute Respira-
tory Syndrome Coronavirus 2 (SARS-CoV-
2). The disease is known as Coronavirus
Disease 2019 (COVID-19). To date, there
are around 200 countries that have been
infected with the corona virus, and from
July 1, 2020 to July 2021, the virus that has
spread has resulted in more than 180,000
million cases (WHO, 2020). This virus is
confirmed to have pneumonia transmission
that can be transmitted from one human to
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another, besides that the spread and trans-
mission of this virus is relatively fast and
research on COVID-19 is still continuing
(Relman, 2020).

Respiratory disease is a clinical
manifestation that often occurs in patients
with COVID-19. Compared to patients with-
out comorbidities, patients with comor-
bidities had a significantly increased Case
Fatality Rate (CFR) of 10.5% for Cardio-
vascular Disease (CVD), 7.3% for Diabetes
Mellitus (DM), 6.3% for COPD, 6% for
hypertension and 5.6% for cancer.
(Alemzadeh, 2020)
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Some of the participant's diseases are
a big risk for the death of COVID-19 pati-
ents, one of which is Chronic Obstructive
Pulmonary Disease (COPD). COPD is one
of the public health problems caused by the
epidemiological transition in Indonesia.
COPD can also be influenced by demogra-
phic factors, behavioral factors, environ-
mental factors, and life expectancy in the
community (Hidayani, 2020; RI, 2008).

In the management of COVID-19 pati-
ents with COPD, there are several opinions
about the provision of treatment, such as
through a nebulizer during the pandemic.
The use of inhaler devices is a safer method
and is recommended, because non-invasive
mechanical ventilators can increase the risk
of contamination, they are not included
among routine care recommendations for
patients with COPD (Viktorova et al.,
2020).

Based on the number of cases of
COVID-19 that afflicts patients with COPD
and the need for proper prevention and
treatment, the researchers are interested in
conducting a meta-analysis of the relation-
ship between COPD comorbidities and
mortality of COVID-19 patients in hospi-
tals. This study aims to determine the rela-
tionship between COPD and mortality of
COVID-19 patients in hospital, with a meta-
analysis of primary studies that have been
carried out previously.

SUBJECTS AND METHOD

1. Study Design

This study was conducted using a meta-
analysis study design with PRISMA flow
diagram guidelines. Article searches were
conducted using the following databases:
PubMed, Google Scholar, Science Direct,
BMJ Garuda, SINTA, and National Library.
Some of the keywords used were: “COVID-
19” OR “SARS-CoV-2” AND “Chronic obs-
tructive pulmonary disease” OR “Chronic
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pulmonary disease” AND “death in hos-
pital” OR mortality OR fatality OR death.

2. Inclusion Criteria

The inclusion criteria for this research arti-
cle are full paper cohort study articles, arti-
cles using English and Indonesian, using
the Odds Ratio relationship measure,
COVID-19 patient subjects, patient morta-
lity outcomes.

3. Exclusion Criteria

The exclusion criteria for this research arti-
cle are articles that do not use English or
Indonesian, RCT studies, not multivariate
analysis studies.

4. Operational Definition

Articles included in the study were PICO-
adjusted. The search for articles was carried
out by considering the eligibility criteria
defined wusing the PICO model. The
research population is COVID-19 patients,
using COPD intervention and non-COPD
controls and the outcome is death.

COPD (Chronic Obstructive Pulmo-
nary Disease) is a chronic inflammation
of the lungs that causes airflow obstruction
in the airways and occurs in the long term
which is recorded in medical records with
continuous data.

COVID-19 patient mortality is the
number of deaths in COVID-19 patients
recorded in medical records on a
categorical scale.

5. Instrument

The research is guided by the PRISMA flow
diagram and the assessment of the quality
of research articles using the Critical
Appraisal Checklist for Cohort Study tools
(CEBM, 2014).

6. Data Analysis

The research data were analyzed using the
RevMan 5.3 application, to calculate the
effect size and heterogeneity of the study.
The results of data processing are presented
in the form of forest plots and funnel plots.
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RESULTS

The article review process using the
PRISMA flowchart can be seen in Figure 1.

Articles identified through database

The total articles obtained were 10 articles
spread over 3 continents, namely Asia,
Europe and America.
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Figure 1. PRISMA flowchart

1. The relationship between COPD
and mortality of COVID-19 patients
in hospital

Table 1 shows 9 cohort articles on the rela-

tionship of COPD with mortality of COVID-

19 patients in hospitals that meet qualita-

tive and quantitative requirements.

a. Forest plot

Interpretation of the results of the meta-

analysis process can be seen through the

forest plot. Figure 2 shows that there is a
statistically significant relationship between
COPD comorbidities and hospital mortality
for COVID-19 patients. COVID-19 patients
with comorbid COPD had 1.51 times the
risk of dying compared to patients without
COPD (aOR = 1.51; 95% CI =1.21 to 1.9;
p<0.001).

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Borgne et. al. 2021 1.1442 08194 1.9% 314[063 15.65] ]
Caliskan 2020 11672 D.4524 4%  321[1.22,8.43]
Cetinkal 2020 -0.3011  D.4607 A.2% 0.74[0.30, 1.83] — T
Chen et al. 2020 0.5423 0.3906 B.6% 1.72[0.80, 3.70] T
Hobbs et al 2020 0.4574 0.494 54% 1.58[0.60, 4.16] -1
Hu et al. 2020 0.8198 0.646 3% 227 [0.64,8.09] —
Magleby et. al 2020 -0.4308 0.53M 47% 065([0.23,1.84] 1
Oh 2021 0.4447 01972 337% 1.56[1.06, 2.30] Bl
Fosa et al 2021 0392 02052 311%  1.48([0.89 2.21] Bl
Total (95% CI) 100.0% 1.51[1.21, 1.90] L 3
Heterogenelty. Chi*= 8.63, df= 8 (P = 0.37); = 7% T o 1 Tod
Testfor overall effect 2= 3.63 (P = 0.0003) Tidak PPOK PPOK
Figure 2. Forest plot the relationship between COPD and mortality
of COVID-19 patients in hospital
www.jepublichealth.com 224
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Table 1. Relationship of COPD with mortality of COVID-19 patients in hospital

Author OR (CI) Country Study Sample P I C (0]
(year) Design
Hu et. al., 2.27(0.64- China Cohort 498 COVID-19 COPD comorbid Non-COPD Death in the
(2020) 7.97) patient patients comorbid patients hospital
Chen, et al., 1.72 (0.80- China Cohort 3,309 COVID-19 COPD comorbid Male and female Death in the
(2020) 3.71) patient patients male and non-COPD hospital
female comorbid patients
Oh, (2021) 1.56 (1.06- South Korea  Cohort 122,040 COVID-19 COPD comorbid Non-COPD Death in the
2.2) patient patients comorbid patients hospital
Caliskan 3.213 (1.224-  Turkey Cohort 565 COVID-19 COPD comorbid Non-COPD Death in the
(2020) 8.431) patient patients and smoking  comorbid patients hospital
and smoking
Cetinkal et al.,  0.74 (0.30- Turkey Cohort 694 COVID-19 COPD comorbidities Non-COPD Death in the
(2020) 1.76) patient comorbidities hospital
Rosa et al., 1.48 (0.99- Italy Cohort 1,538 COVID-19 Cardiovascular Non-cardiovascular  Death in the
(2021) 2.20) patient comorbidities, comorbidities, hospital
immunosuppression, immunosuppression
COPD , COPD
Borgne et al., 3.14 (0.63- France Cohort 287 Mild and COPD comorbidities Non-COPD Death in the
(2021) 15.66) severe COVID- comorbidities hospital
19 patients
Hobbs et al., 1.58 (0.60- United States Cohort 502 Covid-19 Cardiovascular Non-cardiovascular  Death in the
(2020) 3.99) of America patient comorbidities, COPD comorbidities, hospital
COPD
Magleby etal., 0.65 (0.23- United States  Cohort 678 COVID-19 COPD comorbidities, Non-COPD Death in the
(2020) 1.82) of America patient high, low, moderate comorbidities, high, hospital

viral load

low, moderate viral
load

www.jepublichealth.com
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b. Funnel plot

In Figure 3, the funnel plot shows an
asymmetric distribution of the primary
study estimates. The funnel plot indicates

that there is a slight publication bias that
somewhat overestimates the true effect of
COPD comorbidity on hospital mortality for
COVID-19 patients (overestimate).
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Figure 3. Funnel plot of the relationship between COPD
and mortality of COVID-19 patients in hospital

DISCUSSION

This study includes a study with a syste-
matic review and meta-analysis with the
theme of the relationship between COPD
comorbidities and COVID-19 mortality in
hospitals. The independent variable ana-
lyzed was Chronic Obstructive Pulmonary
Disease (COPD). The dependent variable
studied was the death of COVID-19 patients
in the hospital. The results of the primary
study conducted by a systematic review and
meta-analysis showed an epidemiological
study design with a larger sample, different
demographic characteristics in both deve-
loped and developing countries, thus
providing a basis for concluding that COPD
comorbidities are associated with mortality
of COVID-19 patients in Indonesia.
hospital.

www.jepublichealth.com

An epidemiological study states that
one of the risk factors associated with
COVID-19 is the comorbid COPD. Other
factors that allow the worsening condition
of COVID-19 patients are age, gender, and
history of pneumonia, as well as comorbid
diseases such as hypertension, diabetes
mellitus, and cardiovascular disease
(Hidayani, 2020).

This systematic review and meta-
analysis research uses research that has
controlled for confounding factors which
can be seen from the inclusion criteria of
the previous primary studies used, namely
the results of multivariate analysis in the
form of adjusted odds ratio (aOR). Con-
founding factor is a combination of esti-
mates of the relationship between exposure
and the disease under study, by other
factors that have a relationship, either with
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disease or with exposure. This confounding
factor affects the relationship or effect of
exposure to the occurrence of the disease
estimated by the study is not the same as
the actual relationship or effect that occurs
in the target population, in other words the
study results are not correct (Murti, 2018a)

In this study, there were 9 articles
regarding the relationship between COPD
comorbidities and mortality of COVID-19
patients in hospitals that were processed
using the Revman 5.3 application. The
results of the forest plot of research articles
with a cohort observational design showed
that comorbid COPD was 1.51 times more
likely to die than those without COPD and
was statistically significant (aOR= 1.51; 95%
CI=1.21t0 1.9; p < 0.001).

In the analysis, the cohort study
design found by the researcher is a pros-
pective cohort study design in all primary
studies. The strength of this study is that it
confirms that the temporal relationship of
exposure precedes disease. Based on this, in
its application the researcher prefers the
results from cohort studies to be used as
evidence based medicine.

The results of the study are supported
by the findings by Hu et. al., (2020) who
stated that the mortality of COVID-19
patients in hospital, comorbid COPD was
3.92 times the risk of death (aOR= 2.27;
95% CI= 0.64 to 7.97; p= 0.202). This
opinion is reinforced by Hobbs et al. (2020)
which states that COVID-19 patients with
COPD are 1.58 times at risk of dying in
hospital (aOR= 1.58; 95% CI= 0.60 to0 3.99;
p =0.34)

According to Rosa et al. (2021) con-
firmed that the risk of severe COVID-19
patients with COPD was 1.48 higher than
patients without COPD (aOR= 1.48; 95%
CI= 0.99 to 2.21; p= 0.056). A total of 422
(27%) patients died while being
hospitalized.

www.jepublichealth.com

Oh (2021) reports that patients with
ILD (Interstitial Lung Disease) have a
higher risk of COVID-19. Patients with ILD
often have symptoms of dyspnea, making it
difficult for them to wear a mask, even
though wearing a mask is the most protect-
tive method of preventing COVID-19.
Furthermore, this study showed that pati-
ents with COPD had a 1.56-fold higher risk
of in-hospital death after diagnosis of
COVID-19 (aOR= 1.56; 95% CI= 1.06 to
2.23; p= 0.024).
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