> REVIEWS

DOI: https://doi.org/10.17816/PED13475-82
Review Article

CHRONIC OBSTRUCTIVE LUNG DISEASES AS A RISK FACTOR FOR SEVERE

COVID-19 (REVIEW)

© Valery D. Kulikov?, Olga A. Sukhovskaya 2, Maria A. Smirnova?,

Nataly A. Kuzubova?, Olga N. Titova®

! Research Institute of Pulmonology of the Academician I.P. Pavlov First St. Petersburg State Medical University,
Saint Petersburg, Russia;

2 St. Petersburg State Research Institute of Phthisiopulmonology, Saint Petersburg, Russia

For citation: Kulikov VD, Sukhovskaya OA, Smirnova MA, Kuzubova NA, Titova ON. Chronic obstructive lung diseases as a risk factor for
severe COVID-19 (Review). Pediatrician (St. Petersburg). 2022;13(4):75-82. DOI: https://doi.org/10.17816/PED13475-82

The review presents meta-analyses and original studies data of severe outcomes of COVID-19 infection in patients with
chronic obstructive pulmonary disease.

The main risk factors for the severe course of COVID-19 in many studies have been identified as follows: age over
65 years, chronic lung diseases, systemic arterial hypertension, cardiovascular diseases, diabetes mellitus, immunosuppres-
sion, chronic kidney and liver diseases. It was shown that patients with concomitant respiratory diseases were 4.2 times
more likely to have a severe course of COVID-19 (OR 4.21; 95% Cl 2.9-6.0), especially in patients with chronic obstruc-
tive pulmonary disease (OR 5.8, 95% ClI 3.9-8.5). Patients with bronchial asthma also more often received mechanical
ventilation (OR 1.58; 95% ClI 1.02-2.44; p = 0.04), treatment in intensive care units (OR 1.58; 95% Cl 1.09-2.29; p=0.02),
had longer hospital stays (OR 1.30; 95% CI 1.09-1.55; p<0.003) and higher mortality (OR 1.53; 95 % CI 1.01-2.33;
p=0.04) compared with COVID-19 patients without asthma or other chronic obstructive pulmonary diseases. Another
factor contributing to severe outcomes of COVID-19 is tobacco use, which increases the risk of severe disease, hospi-
talization and poor outcomes.

Patients with chronic obstructive pulmonary diseases, especially smokers, were more likely to have a severe COVID-19 and
adverse outcomes of this disease, which must be taken into account when prescribing treatment for coronavirus infection.
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B 0630pe npencTaBneHbl faHHble METaaHaNM30B M OPUTMHANBHBIX UCCNEf0BAHMI TKENbIX UCXOA0B KOHABUPYCHOM MHMEK-
unm COVID-19 y 60NbHBIX XpPOHUYECKMMU 0OCTPYKTUBHBIMU 3a60NEBaHUSIMU NErKMUX.

OcHOBHbIMK dakTopamu pucka Taxkenoro TedeHnss COVID-19 Bo MHormx pabotax onpeneneHbl ciegyrolme: BO3pacT CTap-
we 65 neT, HanMuMe XpOHUYEeCKMX 3aboneBaHUI NEerkux, CUCTEMHOM apTepuasnbHOM TMNepTEeH3MM, CepaevHO-COCYANUCTbIX
3aboneBaHui, caxapHoro auabeTta, MMMYHOCYNpPeCCUn, XpOHUYECKMX 3aboneBaHni MoyYek U nedyeHu. Y nauueHToB C CO-
NyTCTBYIOLWMMM pecnMpaTopHbiMM 3aboneBanuamm B 4,2 pasa vale oTMedyanoch Tsxenoe teyeHne COVID-19 [oTHoweHune
waxcos (OLL) 4,21; 95 % pnosepuTenbHbiii uHTepBan (AMN), 2,9-6,0], ocobeHHO y NauMeHTOB C XPOHUYECKON 0O6CTPYKTUBHOM
6onesHbto nerkmux (OW 5,8; 95 % AN 3,9-8,5). bonbHble BPOHXMANBbHOM aCTMOM TaKXe Yalle MOoMy4Yanan MCKYCCTBEHHYHO
BeHTUnauuo nerkmx (OW 1,58; 95 % ON 1,02-2,44; p=0,04) u neyeHne B peaHMMaUMOHHbIX oTaeneHuax (OLW 1,58;
95 % O 1,09-2,29; p=0,02) umenn 6onee pnutenbHoe npebbiBaHWe B cTaumoHape (OW 1,30; 95 % AW 1,09-1,55;
p<0,003) n 6onee Bbicokyto cMepTHocTb (OLWU 1,53; 95 % AU 1,01-2,33; p=0,04) no cpaBHeHuto ¢ 6onbHbiMM COVID-19
6e3 acTMbl U OPYrUX XPOHWUYECKUX OBCTPYKTUBHBIX 3aboneBaHuii nerkux. Ewle oanH hakTop, NpUBOASALLMIA K TSXKENbIM UC-
xonam 3abonesaHus COVID-19, — noTpebneHune Tabaka, KOTOPOE YBENMYMBAET PUCKM TSHKENOrO TEYEHMS, rOCNMUTANU3ALMM
M He6naronpuaTHbIX MCXOL0B.

Y 60NIbHbIX XPOHUYECKMMU OBCTPYKTUBHBIMKU 3a00N€BAHUAMMU NEFKUX, OCOBEHHO Y KypALWMX, Yalle OTMeyanocb Tsxesnoe
TeyeHne COVID-19 u HebnaronpusaTHble UCXOAbl 3TOrO 3a60NEBaHMS, YTO HEOOXOAMMO YUUTbIBATb NMPU HA3HAUYEHUU NleYeHUs
KOPOHaBMPYCHOM MHbeKUUN.

KnioueBble cnoBa: COVID-19; xpoHuueckme o6CTpyKTUBHble 3aboneBaHusa nerkux; tabakokypeHue; Tsaxenoe TeyeHue
COVID-19.
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Coronavirus disease 2019 (COVID-19), the disease
caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), was first registered in Decem-
ber 2019 in China and has spread rapidly worldwide.
By April 2020, more than 3 million cases and
208,516 lethal outcomes were registered [4, 21].

Globally, scientists and doctors were searching for
methods of diagnosing and treating this disease and
factors leading to an adverse outcome. By Septem-
ber 2022, 301,485 articles were yielded when us-
ing the keyword “COVID-19” in PubMed, including
2640 meta-analyses, and there were 30,747 articles
in the Russian Science Citation Index.

Concomitant diseases represent one of the factors
of severe clinical course and its adverse outcomes
in patients with COVID-19. For example, in a study
conducted in Mexico, patients with COVID-19 with
three or more comorbidities had a higher risk of hos-
pitalization [odds ratio (OR)=3.1; 95% confidence
interval (CI) 2.7-3.7], pneumonia (OR = 3.02; 95%
CI 2.6-3.5), hospitalisations in intensive care units
(OR = 2; 95% CI 1.5-2.7), and mortality (OR = 3.5;
95% CI 2.9-4.2) than patients with one or two co-
morbidities and patients without them [22].

Age over 65 years, chronic lung diseases, sys-
temic arterial hypertension, cardiovascular diseases,
diabetes mellitus, immunosuppression, and chronic
kidney and liver diseases are risk factors for se-
vere COVID-19 [8, 22]. Patients with obesity more
often have adverse outcomes and severe disease
course [22]. A study reported that patients with a
body mass index of >30 kg/m? had the highest levels
of C-reactive protein and humoral endotoxin-binding
factors [12] because excess body weight leads to
an increase in the endotoxin translocation from the
intestine to the lymphatic system and into the blood
and to the maintenance of systemic inflammation in
patients with COVID-19 [12].

In other clinical studies, increased risks of a more
severe course of COVID-19 are noted in men, older
people and senile age, and individuals with cardio-
vascular diseases [15, 18, 29, 31, 33].

A meta-analysis conducted in 2020 [25] presented
the first data (22 studies) on 13,184 patients with
COVID-19, most of whom lived in China. Patients
with COVID-19 were included in the severe outcome
group if their clinical symptoms worsened, they re-
quired intensive care, or they died. Compared with
the non-severe outcome group, the severe group was
older with male predominance (63% versus 51%) [25]
and had a higher prevalence of chronic obstructive
pulmonary disease (COPD; 12% versus 4%) [25].
The meta-analysis results showed that the probabi-
lity of severe COVID-19 outcomes was significant-

ly higher in patients with respiratory comorbidities
(OR 4.21; 95% CI 2.9-6.0). No significant hetero-
geneity was found in the study. The risks of a se-
vere course were the highest in patients with COPD
(OR 5.8; 95% CI 3.9-8.5) [25].

The high contagiousness of SARS-CoV-2, locali-
sation of the virus in the lower respiratory tract, iden-
tical clinical presentation of COVID-19, exacerba-
tions of COPD, and the lack of pathogenetic therapy
make it difficult to provide medical care to patients
with COPD during a pandemic at all its stages.
In addition, patients with COPD are usually diagnosed
with diseases of the heart and blood vessels, which
are also risk factors for the severe course of any
acute respiratory infection, including COVID-19 [9].
However, COVID-19 is characterized by the influ-
ence of the virus not only on the respiratory system
but also on blood vessels with the formation of mi-
crothrombi, which contribute to increased respira-
tory dysfunction; patients with COVID-19 had nine
times more microthrombi in alveolar capillaries than
patients with influenza [1, 10]. When SARS-CoV-2
enters the body, endothelial cells are activated, which
induces systemic inflammation, thrombosis, and mi-
crovascular dysfunction [16]. These pathophysiologi-
cal changes are hazardous for patients with cardio-
vascular diseases and may represent one of the causes
of high mortality from COVID-19.

Another factor that contributes to the severe dis-
ease course in patients with COPD is tobacco smok-
ing. Tobacco smoking, including passive smoking,
remains the main preventable cause of premature
death worldwide and the main risk factor for the
occurrence of COPD, which can affect 15%-30%
of smokers [7, 17]. Epidemiological studies have
shown that in Russia, COPD occurs in 21.8% of
patients with respiratory symptoms and15.3% of the
general population [6, 14]. Moreover, 65% of smok-
ers have pathological changes in the lungs that can
cause COPD [13]. Even in those long-term smokers
who consider themselves healthy, pronounced impair-
ment of bronchial patency was registered in 15% of
cases [5]. Tobacco cessation slows the deterioration
of external respiration, stabilizes the clinical COPD
status, and contributes to an increase in life expec-
tancy and quality [27].

Many studies have reported that smokers had
more severe COVID-19 than non-smokers, and they
required intensive care and mechanical lung ventila-
tion 2.4 times more often [11, 20, 28].

According to the World Health Organization,
1.4%—-18.5% of adult patients hospitalized for
COVID-19 were smokers [30]. Although several
studies have demonstrated a lower percentage of
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smokers among patients hospitalized for COVID-19
than the general population, possible errors in these
studies should be considered, which could be associ-
ated with a stringent epidemiological situation and
smoking status is not always documented, especially
in the absence of a pronounced nicotine withdrawal
syndrome [11].

The pathogenesis of COVID-19 and its severe
course are largely associated with angiotensin-
converting enzyme 2 (ACE2) and transmembrane
protease serine 2 (TMPRSS2) [19]. The ACE2 re-
ceptor level is increased in older individuals, male
patients, and smokers [19]. Since smoking increases
ACE2 expression, patients with COPD are prone
to COVID-19 and are at higher risk of severe
COVID-19 [20]. A dose-dependent increase in ACE2
expression depending on smoke exposure was re-
vealed in the lungs of rodents and humans [26].

The expressions of ACE2 and TMPRSS2 in pa-
tients with asthma is comparable (or less common)
to that in healthy people [19]. This may explain the
lower incidence of COVID-19 (at least in 2020-2021)
in patients with asthma than in patients with COPD.
Moreover, data have been obtained not only on the
lower incidence of COVID-19 in bronchial asthma
(BA) but also on a decrease in the number of pa-
tients hospitalized for asthma exacerbation (data from
a study in Japan) [19]. Therefore, clinical recommen-
dations for the treatment of BA during a pandemic
have remained the same in many countries.

Later, these results were called into question, and
in 2022, a study in the USA analysed the clinical
course of COVID-19 in patients with BA. During the
initial data processing, indeed, no differences were
detected in the severity of COVID-19 in patients
with and without BA [23]. However, in the adjusted
analysis (the analysis was adjusted for demographics,
comorbidities, smoking status, and time of illness
during the pandemic), patients with more often BA
received mechanical lung ventilation (OR1.58; 95%
CI 1.02-2.44; p = 0.04) and hospitalized in the inten-
sive care unit (OR1.58; 95% CI 1.09-2.29; p = 0.02),
had longer hospital stay (OR1.30; 95% CI 1.09-1.55;
p <0.003), and had higher mortality (OR1.53; 95%
CI 1.01-2.33; p=0.04) than the non-asthma co-
hort [23]. Inhaled corticosteroid use and eosino-
philic phenotype were not found to be associated
with significant differences in severe COVID-19
outcomes, although conflicting data demonstrate the
suppression of coronavirus replication and cytokine
production in vitro models using bronchodilators and
inhaled corticosteroids [24, 32]. Comparison of the
clinical course and severity of BA showed that in
patients with moderate BA, the outcomes were worse

than in those with severe BA [23], which requires
further research to understand the role of various
drugs and characteristics of the geno- and pheno-
types of the disease for the prevention of severe
COVID-19.

In the Russian Federation, among patients with
cystic fibrosis (CF), the incidence of COVID-19 as
of 1 August 2020, was 3.8 (0.38%) per 1,000 patients
(2.1:1000 for children and 8.8:1000 for adults) [2].
Although patients with CF are at risk for severe
COVID-19, the infection did not induce a signifi-
cant deterioration in the underlying disease. No le-
thal outcomes from COVID-19 have been reported in
Russian patients with CF [2]. Among adult patients
with CF living in St. Petersburg and the Leningrad
region, the incidence of COVID-19 was 17.85%,
which was lower than that in the general population.
In rare cases, the disease proceeded with a severe
course. The efficiency of outpatient treatment and
the absence of lethal outcomes from COVID-19 were
also noted [3]. The risk factors for severe COVID-19
in patients with CF do not include advanced age,
tobacco consumption, and active smoking [2, 25].
The role of self-isolation in serious illnesses such as
CF should not be ruled out.

COPD and tobacco smoking increase the risk of
severe disease and adverse outcomes of COVID-19.
This is important for the development of preventive
measures that will help improve the management of
patient risk factors in clinical practise.
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OOMONMHNUTENbHAA NHOOPMAL NS

Bkuax aBropoB. Bce aBTropbl BHEC!IH CYLIECTBEHHBIN
BKJIaJ B Pa3pabOTKy KOHIEMIMH, MPOBEICHHE HMCCIIeI0Ba-
HUS ¥ TIO/ITOTOBKY CTaTbu, MPOWIN U 0100pmin (PHUHATBHYIO
BEPCHUIO Tepe]| IMyOauKaruen.

Kongumkr uHTEpecoB. ABTOpPHI JEKIApPUPYIOT OTCYT-
CTBHE SIBHBIX U TIOTCHIHAIBHBIX KOH(IMKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJUKAIMeld HACTOSINEH CTaTbu.

Hcrounnk ¢uHancupoBaHus. ABTOpPBl  3asBISIOT
00 OTCYTCTBHMHM BHEIIHETO (PMHAHCHPOBAHMUS IIPH IIPOBEJIC-
HUU HCCIIEOBAHMUS.
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