Reviews « 0630pbl

https://doi.org/10.18093/0869-0189-2020-30-5-599-608 ‘ M) Check for updates

Chronic obstructive pulmonary disease and COVID-19:
topical issues

Aleksey M. Shchikota®**, Irena V. Pogonchenkova', Elena A. Turova', Marina A. Rassulova’,
Sergey A. Gumenyuk’
! Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine: Zemlyanoy Val 53, Moscow, 105120, Russia

- Scientific Center of Emergency of Moscow Healthcare Department: Bol’shaya Sukharevskaya pl. 5/1, Moscow, 129090, Russia

Abstract

The problem of comorbidity of new coronaviral infection (COVID-19) and chronic obstructive pulmonary disease (COPD) is acute, considering
similarity of clinical manifestations, diagnostic difficulties, the potential severe disease course. Patients with COPD represent a vulnerable group of
infected SARS-CoV-2, with a complicated disease course and frequent adverse outcome. Features of the spread of the virus limit treatment and
diagnosis for patients with COPD, making it difficult to provide medical care during the pandemic. The negative results of some clinical studies of
antiviral drugs for patients with COVID-19 indicate the need for a search for new drugs; for this reason, analysis of the anti-inflammatory effect on
the lungs in infection COVID-19 of drugs of basic COPD therapy is promising.
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Pesome

AKTYaJTbHOCTb MPOOJIEMbI KOMOPOMIHOCTA HOBOW KopoHaBupycHoil nHbekuun COVID-19 u xpoHnvyeckoir 00CTpyKTUBHOM OONE3HU JIeTKUX
(XOBJI) o0ycnoBiaeHa CXOXKeCTbIO KIMHUYECKUX MPOSIBICHUI, CIOKHOCTBIO AMarHOCTUKH, MOTEHUATBHOM TSIXKECTbIO TEUEHMSI U B3aUMOOTSITO-
meHueM 3Tux naronoruii. bompabie XOBJI, nHbuimposannsie SARS-CoV-2, npencraBisior coboil ySA3BUMYIO TPYIIITY JIUIL C OCJIOKHEHHBIM
TEUEHUEM U YaCTO HeOIaronpUsTHBIM UCXON0M 060J1e3HU. OCOOEHHOCTH PaclpOCTPpaHEHUsT BUPYca HAKJIAAbIBAIOT 3HAUUTEIbHbIE OTPAHUYEHUS
Ha MHOTOYMCJICHHbIE JUarHOCTUYecKue 1 JeueOHble Meponpusitis npu XOBJI, 3aTpyaHsisi okazaHue MEIMLIMHCKOM MOMOLIM OOIbHBIM JaHHOM
KaTeropuy B IEPHOJI MMAHIEMUN Ha BeeX ee aTanax. HeoOXommMocTh MorcKa HOBBIX TeParieBTUIECKUX PEIIEHUI TPOANKTOBAHA OTPUIIATETIbHBIMU
pe3yibTaTaMy TEeKYLIMX KIMHUYECKUX MCCIENOBAHUMI MO n3ydeHuio 3(hGheKTUBHOCTH MPUMEHEHUs psiia mpenapatoB y 6onbHbix COVID-19;
MepCHeKTUBHBIM TpeacTaBisieTcst usydeHue aeiictBust Ha SARS-CoV-2 npemnaparoB 6a3oBoit Tepanuu XOBJI ¢ moka3zaHHBIM TTPOTUBOBOCITAIN-
TEJIbHBIM JIEUCTBUEM Ha OPOHXOJIETOUYHYIO CHCTEMY.

Kmouesbie cioBa: COVID-19, xponnueckast o0cTpykTUBHasI 6071e3Hb Jerkux, SARS-CoV-2, kypeHue.

KoHdumkT uHTEpecoB. ABTOPBI 3asIBJISIIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.
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nicable diseases exclusively in the context of the pandemic.
The coronavirus was named SARS-CoV-2 on February 11,

A new strain of coronavirus emerged in December 2019 in
the Chinese city of Wuhan (Hubei province), spread rap-

idly across the world until the COVID-19 pandemic was
officially announced by the World Health Organization
(WHO) on March 11, 2020. It is a global challenge for
healthcare that forced to consider strategic issues of diag-
nosis, treatment, and rehabilitation of other noncommu-

2020. It enters the human body through the receptors of the
angiotensin converting enzyme type 2 (ACE-2). It can in-
fect type 2 alveolar cells, leading to diffuse alveolar damage
to the lungs which is clinically seen as viral bilateral pneu-
monia and acute respiratory distress syndrome .

! Ministry of Health of the Russian Federation. | Temporary guidelines: Prevention, diagnostics, and treatment of the of novel coronavirus infection (COVID-19). Version 8 (03.09.2020)].
Available at: https.//static-0.minzdrav.gov.ru/system/attachments/attaches/000/051/777/original/030902020_COVID- 19 v8.pdf (in Russian).
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Chronic obstructive pulmonary disease (COPD) re-
mains one of the leading reasons for the decline in the
quality and duration of life. It is an unresolved medical
and social problem, and the urgency has been growing over
the years. According to various authors, the prevalence
of COPD among the adult population ranges from 4 to
10%, which equals to about 210 million people around the
world [1]. According to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD), COPD is “a disease
that can be prevented and treated”. However, the choice
of therapeutic strategies for patients with COPD remains
challenging, and the ability to influence the endpoints and
prognosis of the disease remains limited 2.

Given that both COPD and COVID-19 cause poten-
tially severe lung damage, it is important to study the im-
pact of SARS-CoV-2 infection on the course, complica-
tions, and outcomes of COPD, as well as the impact of the
pandemic on the organization of medical care for chronic
pulmonary patients. The similarities in the pathogenesis
of COVID-19 and COPD make it possible to consider a
number of drugs for basic COPD therapy as a potential
treatment for the new coronavirus infection.

Impact of COPD and smoking on the risk of COVID-19
infection: the relevant pathogenetic features of SARS-
CoV-2. J.M.Leung et al. conducted one of the first stud-
ies on the mutual influence of COVID-19, COPD, and
smoking. Their article in the European Respiratory Journal
highlighted the problem and caused a discussion in the sci-
entific medical press. Professor J. M. Leung et al. examined
smokers with COPD at St. Paul’s Hospital (Vancouver,
Canada) and assessed the expression of ACE-2 in the
bronchial epithelial cells. The patients with COPD and
smokers had increased expression of the ACE-2 gene in
the respiratory tract as compared with the non-smokers
and former smokers. The greatest changes were observed
in the patients with COPD. Based on these data, the au-
thors suggested an increased risk of SARS-CoV-2 infec-
tion in COPD patients and active smokers and presented
immediate smoking cessation as one of the ways to reduce
the risk of infection [2].

This position was also confirmed by the article of
P Russo et al. in the same print edition [3]. The research-
ers have found a significant increase in nicotine expres-
sion of ACE-2 via the a.-nicotine-acetylcholine recep-
tor (a,-nAChR) of human bronchial epithelial cells. They
suggested that exposure to nicotine increases the risk of
SARS-CoV-2 entering lung cells; a.-nicotinic receptors
are found in nerve cells, vascular endothelium, and lym-
phocytes, so smoking can potentially negatively affect the
pathophysiology of COVID-19 in many systems and or-
gans, including the brain, as well as the clinical outcomes.
In aresponse article, Professor J. M. Leung agreed that nic-
otine could act via a,-nAChR receptors and that smokers
with COPD can have increased expression of ACE-2 re-
ceptors and be prone to severe COVID-19 infection. In
this light, he suggested considering selective antagonists of
a,,-nicotine-acetylcholine receptors, such as methyllycac-
onitine and a-conotoxin, as potential antiviral drugs [4].

S.Sharif-Askari et al. indicate transmembrane ser-
ine protease 2 (TMPRSS2) as an entry gate for the vi-
rus, along with ACE-2. They also pointed out a low level
of expression of these receptors in the upper and lower
respiratory tract in children, and the increased expres-
sion in smokers and patients with COPD, which explains
the different course of the disease in these groups and
their different susceptibility to infection [5]. A significant
decrease in the level of ACE-2 with an unchanged level
of expression of TMPRSS2 was also found after infec-
tion with COVID-19. This prompted the authors to sug-
gest serine protease inhibitor (camostat) for treatment of
COVID-19.

On the other hand, a number of publications provide
other data on the effect of smoking, nicotine, and COPD
on the risk of infection with SARS-CoV-2 virus. Several
Chinese studies and their meta-analyzes indicate an un-
usually low prevalence of COPD and tobacco smoking
among COVID-19 patients. J.J.Zhang et al. studied co-
morbidities and allergic status in 140 patients with an aver-
age age of 57 (25 — 87) years old, with verified COVID-19,
who were hospitalized at Hospital No.7 in Wuhan in
January—February 2020. The study sample included only
2 active smokers and another 7 people with a history of to-
bacco smoking (6.4% of the sample). Active smoking and
COPD were reported in only 1.4% of patients [6], which is
lower than the prevalence of COPD and tobacco smoking
in China (COPD occurs in 13.7% among adults over 40;
27.3% of the population are active smokers). These find-
ings correlate with a wider study of the clinical status of
COVID-19 patients in China by W.J.Guan et al. [7]. An
analysis of 1,099 inpatient case histories (552 hospitals in
30 provinces) showed that only 1.1% of the patients had
COPD as a comorbidity, and 12.6% of patients were ac-
tive smokers.

According to a meta-analysis by A. Emami et al. that
was also based on pooled data from Chinese researchers as
of March 2020, the prevalence of COPD among those in-
fected with SARS-CoV-2 was 0.95%. 7.6% of the patients
were active smokers [8]. Nevertheless, the authors of
the meta-analysis name COPD and smoking among the
“common comorbidities” in patients with COVID-19 but,
obviously, the incidence of these conditions is less than in
the general population. Similar data on the relatively low
prevalence of smoking and COPD among COVID-19 pa-
tients were obtained in the United States. Only 5.1% of
393 patients were active smokers with COPD [9]. In June
2020, the European Respiratory Journal published an ar-
ticle by M.Rossato et al. which emphasizes that all epide-
miological data published to date show an extremely low
prevalence of tobacco smoking among COVID-19 pa-
tients [10]. The authors cite their own analysis of hospi-
talizations at the University Hospital of Padua in March-
April 2020. None of 132 patients with COVID-19 were
smoking, 15.2% of patients had a history of smoking, and
the latter did not correlate with the severity of the infec-
tion. At the same time, the percentage of active smokers
in Italy in general and in the Veneto region, to which the

2 Global Initiative for Chronic Obstructive Lung Discase. Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary Disease. Revised 2020. Available

at: www.goldcopd.com
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hospital belongs, is high and amounts to 25.7 and 22.7%,
respectively.

T Lupia et al. from Italy performed a meta-analysis of
the data from China. They also showed a low prevalence
of COPD in patients with COVID-19 1 — 2.9%, with a to-
tal prevalence of COPD in China equal to 1.2 — 8.9%.
The results of the meta-analysis did not allow to attribute
COPD to the common comorbidities in patients with the
new coronavirus infection [11]. An article by Chinese au-
thors from Zhejiang University indicates a higher prev-
alence of COPD among 136 elderly patients (> 60 years
old) with COVID-19 as compared with the younger popu-
lation. However, the incidence of COPD in the elderly was
2.21% and cannot be considered high [12].

Professor F Polverino of the Center for Asthma and
Respiratory Diseases at the University of Arizona (USA)
calls the relationship between tobacco smoking and
COVID-19 a «complex interaction». The epidemiological
data clearly put in question active smoking as a risk factor
for COVID-19. At the same time, the author emphasizes
the delicacy and complexity of the topic of the possible
protective effect of nicotine in COVID-19, taking into ac-
count the proven unconditional and diverse negative ef-
fects of cigarette smoke on the lungs [13].

Greek authors K. Farsalinos et al. also argue with
J.M.Leung and P.Russo say that additional research on
the role of nicotine in the pathogenesis of COVID-19 is
required. Their meta-analysis of the prevalence of active
smoking in patients with COVID-19 in China and the
United States showed that nicotine as an agonist of the
cholinergic system can potentially limit the manifestation
of the cytokine storm through o, -nicotine-acetylcholine
receptors. Taking this into account, the authors consid-
er the use of o -nAChR (methyllycaconitine, a-cono-
toxin) receptor antagonists dangerous in patients with
COVID-19 because of the possible growth of the system-
ic inflammation. They did not question the general harm
of tobacco smoking, but still proposed to consider using
pharmacological nicotine-containing drugs in the com-
plex therapy of COVID-19 [14].

J.M.Leung et al. criticized the position of K. Farsalinos
et al. The latter published a response letter in the European
Respiratory Journal and admitted that they were also sur-
prised by the small number of smokers among patients
with new coronavirus infection. The authors suggest
such possible reasons as the underestimated prevalence
of smoking, the potential protective effect of inhalers,
and a lower prevalence of tobacco smoking among the
elderly — the main target population of COVID-19. In any
case, Professor J.M.Leung urges to approach the epide-
miological data with caution and not to consider smok-
ing as a “protection” against COVID-19. He emphasizes
that COPD still remains a factor associated with the severe
disease and high mortality, despite the low prevalence of
smoking and COPD in the infected population [15].

Impact of COPD on COVID-19 severity and outcomes.
In the active discussion of the impact of COPD on the
risk of infection with SARS-CoV-2, most experts agree on
one thing — COPD is an undoubted risk factor for severe
COVID-19 and increases the likelihood of an unfavorable
outcome of the disease. Changes in the local and systemic
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inflammatory response in patients with COPD, a decrease
in the immune status, an imbalance in the microbiota
of the respiratory tract, impaired mucociliary clearance
and bronchial architecture, and the consequences of pro-
longed use of inhaled glucocorticoids are considered the
main pathogenetic grounds for this risk, along with in-
creased expression of ACE-2 receptors in COPD patients
and tobacco smokers [16].

One of the first meta-analyzes by Chinese authors in-
cluded 6 studies (n = 1,558) of patients with COVID-19
and showed that the risk of severe infection in the patients
with COPD is 5.9 times higher than in the patients with-
out COPD. COPD was recognized to be an independent
risk factor for the severe course of the new coronavirus in-
fection along with arterial hypertension, diabetes mellitus,
cardiovascular and cerebrovascular diseases [17].

Naturally, a similar small meta-analysis by Italian au-
thors based on clinical information from China showed
a similar result: COPD increases the risk of a severe course
of COVID-19 by more than 5 times [16]. The authors of
the review conclude that patients with COPD should be
isolated to avoid contact with the virus and should be
monitored carefully if infected.

A nationwide analysis from the People’s Republic of
China [18] assessed the effect of comorbidities on seri-
ous adverse outcomes (death, admission to the intensive
care unit (ICU), the need for mechanical ventilation)
in 1,590 patients COVID-19. 50% patients with COPD
reached the endpoints. If the patient had two or more
comorbidities, the prognosis became even worse. Thus,
COPD can largely determine the unfavorable outcome
of the coronavirus infection, which once again empha-
sizes the vulnerability of chronic pulmonary patients to
COVID-19.

The meta-analysis by V.Jain et al. also confirms this
conclusion. This meta-analysis assessed the prognostic
factors of severe new coronavirus infection and hospi-
talization in the ICU. They analyzed the influence of
various comorbidities on the prognosis in 1,813 patients
in 7 studies that were conducted in China. Despite the
generally relatively low prevalence of COPD among
those infected with SARS-CoV-2, the concomitant
COPD had the strongest prognostic value in relation
to the severe course of COVID-19 (OR 6.42, 95% CI
2.44 — 16.9) and hospitalization in ICU (OR 17.8, 95%
CI 6.56 —48.2) [19].

Patients with COVID-19 who required repeated hos-
pitalization after discharge had COPD as a comorbidity
much more often than those who were hospitalized only
once (6.8% vs 2.9%) [20]. S.Shi et al. studied myocardi-
al injury in COVID-19 and revealed a more frequent in-
crease in markers of myocardial necrosis in patients with
several comorbidities, including COPD [21].

Finally, a systematic review of studies and a meta-anal-
ysis on the impact of COPD on mortality in COVID-19
patients was performed. M. Parohan et al. reviewed the his-
tories of 29,909 patients with confirmed SARS-CoV-2 in-
fection in 14 studies. A total of 1445 deaths were recorded.
According to the review, concomitant COPD is associated
with a high risk of mortality in COVID-19 patients (OR =
3.53,95% CI = 1.79 — 6.96, p < 001). The other risk fac-

The article is licensed by CC BY-NC-ND 4.0 International Licensee https://creativecommons.org/licenses/by-nc-nd/4.0/
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tors were arterial hypertension, cardiovascular diseases,
diabetes mellitus, and age > 65 years [22].

A meta-analysis by Q.Zhao et al., included a large
number of studies (11) and assessed the impact of COPD
and smoking history on the severity of COVID-19 [23].
The presence of COPD was associated with an almost four
times higher risk of severe COVID-19. The conclusions
regarding the active smoking status were contradictory. A
meta-analysis showed a twofold increase in the risk of se-
vere COVID-19 in active smokers. At the same time, the
effect of smoking history on the severity of the infection
became insignificant after one study [24] was excluded
from the analysis.

A few other publications illustrate the impact of
tobacco smoking on the severity and outcomes of
COVID-19 and are largely contradictory to each oth-
er. A team of authors from Tiantan Hospital in Beijing
published the results of a meta-analysis that investigat-
ed the relationship between clinical features and out-
comes of COVID pneumonia. The authors reviewed data
from 12 cohort studies that included 2,445 patients with
COVID-19 and made an unambiguous conclusion that
the severe course of infection is associated with a histo-
ry of smoking. Also, they confirmed a strong relation-
ship between severe COVID pneumonia and concomi-
tant COPD (OR = 5.08, p < 0.001) [25]. Several other
cohort Chinese studies have confirmed the severe course
of the coronavirus infection in smokers. These studies
have showed that current and former smokers have more
pronounced symptoms, are admitted to ICU, and need
mechanical ventilation more frequently [7]. The studies
have also confirmed the relationship between smoking
and the progression of COVID-19 [26].

At the same time, a large cohort study (1,007 patients)
in several hospitals in China confirmed that COPD but
not smoking is a risk factor for progression of mild or
moderate COVID-19 to a severe disease. Moreover, the
proportion of smokers was insignificantly (p = 0.08) low-
er in the COVID-19 progression group as compared to
the group of stable patients [27]. Such conflicting data
undoubtedly indicate the need for further research of the
effect of nicotine and its analogs on the risk of infection
with SARS-CoV-2, the severity and outcomes of the in-
fection.

COVID-19 course in the selected groups of patients
with COPD. A number of publications discuss the course
of the new coronavirus infection in selected cohorts of pa-
tients with COPD. In particular, L. Wang et al. studied the
course and prognosis of COVID-19 in elderly patients.
They followed up 339 patients over 60 years old in Wuhan
and showed that COPD was a predictor of an unfavorable
outcome of the disease, among other comorbidities [28].

Authors of an article on the increased expression
of ACE-2 receptors in overweight patients with COPD
conclude that there is a risk of a more severe course of
COVID-19 in these patients [29].

The Thoracic Surgery Department of Tongji Hospital
in Wuhan City studied the features of COVID-19 in pa-
tients after thoracic surgery. The highest mortality was
recorded in the group of patients with concomitant
COPD [30].

In general, COVID-19 patients with lung cancer have
a severe course of infection. The authors note that the
markers of an unfavorable outcome of the disease were not
specific features of cancer and its therapy, but the presence
of certain comorbidities, including COPD [30].

Difficulties in diagnosing COVID-19 in patients with
COPD. Several publications point out that diagnosing
the new coronavirus infections in patients with COPD is
challenging. First, there is an obvious similarity between
the clinical symptoms of an exacerbation of COPD and
COPD-19. The most common signs of SARS-CoV-2 in-
fection are cough (up to 80% of cases), fever and intox-
ication (> 90% of cases), and shortness of breath (up to
30% of cases). These same symptoms often accompa-
ny an exacerbation of COPD [23, 31]. Thus, the infec-
tion with SARS-CoV-2 may be clinically unnoticeable
and masked by manifestations of chronic lung pathology
in patients with a relapsed or symptomatic COPD. The
experts [32] recommend using clinical symptoms such
as high fever, anorexia, myalgia, and signs of gastroin-
testinal tract damage for the differential diagnosis, be-
cause they are not pathognomonic for an exacerbation
of COPD.

COPD Foundation experts warn that COPD patients
may experience a sharp deterioration in 6 — 7 days and
develop respiratory failure associated with the suppressed
COVID-19 symptoms. The authors of the publication
propose mandatory testing for SARS-CoV-2 in all patients
with an exacerbation of COPD to avoid delayed diagnosis
of COVID-19 in COPD [31].

An interesting clinical case was presented in the
journal American Family Physician in May 2020 [33].
A 67-year-old patient with long-term COPD and a num-
ber of other chronic diseases (ischemic heart disease, di-
abetes mellitus) had watery diarrhea for 4 days. The pa-
tient did not report an increase in shortness of breath
and cough, did not have a fever, and had stable hemo-
dynamic parameters. Saturation was 92% against the ox-
ygen therapy at home, which was typical for him. The
stool analysis for C. difficile was negative. On the first day
of the hospital stay, his cough intensified, and his body
temperature rose to 38.9 °C, the oxygen saturation of the
blood dropped to 88%, and bilateral interstitial chang-
es were revealed by a CT scan. The COVID-19 test up-
on admission was positive. Mechanical ventilation was
started because the patient deteriorated. This clinical ex-
ample clearly illustrates the difficulties of diagnosing the
new coronavirus infection against the underlying severe
chronic lung pathology, especially with an atypical clini-
cal form of COVID-19.

The difficulties in detecting COVID-19 in COPD pa-
tients are not limited to the clinical picture. Interpretation
of computed tomography (CT) data in these patients is of-
ten also hard. Both false-positive and false-negative diag-
noses are possible [34, 35]. Usually, the typical ground-
glass opacities occur in patients with COPD against the
background of a strongly altered X-ray picture: pulmonary
emphysema, bullae, areas of fibrosis [34].

S.Salehi et al., who studied the features of CT in
COVID-19 patients with various chronic broncho-
pulmonary pathologies, also noted that the CT signs
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of COVID pneumonia in COPD patients are atypi-
cal. In particular, the formation of cavities is not typi-
cal for SARS-CoV-2 lung damage. However, small cen-
trilobular emphysematous bullae are characteristic of
along-term COPD, and ground-glass interstitial chang-
es around them create a picture of “pseudocavities”
[35]. The authors note that the overlapping of corona-
virus pneumonia (interstitial changes and areas of air
space consolidation) and the underlying COPD can also
mimic the CT picture of aspiration pneumonia or lung
atelectasis.

Japanese authors described CT changes in a 78-year-
old smoker with a long history of COPD and confirmed
COVID-19. They noted multiple peripheral round and
irregular ground-glass opacities against the background
of emphysematous changes, which they figuratively call
“Swiss cheese” [36].

Managing patients with COPD during the COVID-19
pandemic. The COVID-19 pandemic has made signifi-
cant adjustments to the provision of health care across
a range of noncommunicable diseases, and COPD is no
exception. The period of self-isolation, the need to com-
ply with restrictive measures during outpatient visits and
inpatient treatment, mutual aggravation of COVID and
COPD altogether have significantly changed the strat-
egies for managing chronic pulmonary patients at all
stages, i.e. prevention, diagnosis, treatment, and reha-
bilitation. In addition, the similarities in pathogenetic
mechanisms of these two diseases require studying the
effect of basic bronchodilator therapy for COPD on the
course of COVID-19 and, vice versa, studying the ef-
fect of antiviral therapy on the clinical status of patients
with COPD. Most of the authoritative national and in-
ternational pulmonary communities have presented their
guidelines and strategies for managing COPD during the
COVID-19 pandemic.

The Global COPD Initiative (GOLD) responded to
the pandemic with a short, patient-centered guide rec-
ommending to comply with all restrictive measures to
prevent infection with SARS-CoV-2, continue the basic
bronchodilator therapy during the pandemic, including
the use of inhaled glucocorticosteroids, use oxygen ther-
apy for standard indications, follow the national guide-
lines for COVID-19, and use the information provided
by WHO [37].

Most national guidelines and medical publications
repeat the basic principles for the management of pa-
tients with COPD listed above [32, 37, 38]. Swiss authors
stressed the need to adhere to standard therapy for COPD
and bronchial asthma during the COVID-19 pandemic.
They also warned of the dangers of spirometry studies and
the use of nebulizer therapy in the infected patients due to
the increased risk of SARS-CoV-2 infection [32].

Experts from the Canadian Thoracic Society (CTS)
have formulated general guidelines for COPD patients
during the pandemic:

+ stay at home as much as possible, including working
remotely at home;

+ follow national guidelines for the sanitary and hygienic
rules, as well as the distance and isolation when going
out;

Reviews « 0630pbl

» provide for a minimum 30-day supply of necessary
medicines or a reliable channel for their delivery;

« foresee and, if possible, document the plans for
hospitalization and resuscitation in case of severe
COPD, and, accordingly, the potential risk of severe
COVID-19 [38].

General principles of COPD therapy during the pan-
demic. All national and international guidelines do not
recommend changing previously prescribed COPD drug
therapy during the COVID-19 pandemic [31, 32, 37—39].

The article by A.Attaway (USA) discusses the possi-
ble challenges in the treatment of acute respiratory fail-
ure during an exacerbation of COPD. The standard meth-
ods such as nebulizer therapy, high-flow oxygen therapy
through a nasal cannula, and positive pressure non-in-
vasive ventilation (NIV) are associated with a high risk
of SARS-CoV-2 infection. The following solutions are
proposed: the use of individual metered dose inhalers,
dry powder inhalers, and spacers instead of nebulizers;
the personnel should use personal protective equipment
(PPE) that provides maximum protection and use viral
filters if nebulizer therapy and NIV are required; limiting
oxygen consumption during oxygen therapy to 30 L/min.
At the same time, a complete rejection of NIV is not rec-
ommended, given its proven efficacy in the treatment of
respiratory failure in COPD [40]. High-flow oxygen ther-
apy should not be used in patients with hypercapnia [32].
Therefore, the analysis of the gas composition of arteri-
al blood is recommended for all patients with COPD and
signs of respiratory failure [39].

The need for prophylactic therapy with anticoagulants
in patients with a combination of COPD and COVID-19
is emphasized because the coronavirus infection caus-
es coagulopathy while exacerbations and severe course of
chronic obstructive pulmonary disease increase the risk
of venous thromboembolism [41, 42]. Careful monitoring
of the patient’s clinical status, laboratory and instrumen-
tal parameters is required to exclude any thromboembolic
complications [39].

If a patient with COPD uses low-flow oxygen ther-
apy at home, it should be continued. The mode can be
changed only after consultation (including remote) with
the attending physician [38, 39].

Elements of rehabilitation are essential in the man-
agement of clinically severe patients with COPD and
COVID-19. The rehabilitation can take the form of phys-
ical therapy and active nutritional support to correct the
malnutrition and sarcopenia typical for COPD. Weaning
from mechanical ventilation is a complex multistep pro-
cess for the patient and his family because the ventilation
can be still required for COPD.

The COPD Foundation experts emphasize that pul-
monary rehabilitation is essential for patients with COPD
[31]. Given the limited availability of rehabilitation facil-
ities during the pandemic, a number of national and in-
ternational pulmonary organizations offer web-based
platforms for counseling on physical therapy and other
methods of medical rehabilitation at home. When treating
COPD at home, it is advisable to isolate the patient in his
room, ideally, for him/her to have his/her own bathroom.
The door to the room should be closed when the patient
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uses a nebulizer and remain closed for several hours after
the procedure [32].

The overall psychological climate deteriorated during
the pandemic and COPD patients are susceptible to anxi-
ety and depression, so the COPD Foundation has released
a guide to maintaining the emotional well-being of COPD
patients during the COVID-19 pandemic. The guide ex-
plains how to monitor and prevent negative thoughts,
feelings, and reactions — the triggers of anxiety-depres-
sive states. They also gave the recommendations to im-
prove the psycho-emotional background during a pande-
mic [43]. CTS also offers an online resource for educating
COPD patients and self-managing strategies for disease
control and pulmonary rehabilitation during the pande-
mic (https.//cts-sct.ca/covid-19/). Experts emphasize the
importance of telemedicine technologies for monitoring
and education, the importance of maintaining physical
activity and strict implementation of the drug treatment
plan [38].

Experts from the Francophonie Pulmonary Society
(SPLF) believe that the huge harm from the COVID-19
pandemic lies in the suspension of most of the current
clinical research on COPD. This could delay the intro-
duction of innovative treatments for the disease by several
years. In addition, lung transplantation is strictly limited
during the pandemic, including for terminal COPD, ex-
cept for the urgent cases. This may also have delayed ad-
verse effects [39].

Inhaled and systemic glucocorticoids in the treatment of
COPD during the COVID-19 pandemic. The problem of
using both inhaled and systemic glucocorticoids (GCs) in
COPD and COVID-19 is still largely the subject of sci-
entific discussion. Most medical publications like the
GOLD guidelines state no proven negative effect of GCs
on the course of COVID-19. Therefore, infection with
SARS-CoV-2 is not a reason to not prescribe or cancel
these drugs in COPD patients [32, 37—39].

D.M.G.Halpin et al. suggest in their systematic review
that the relatively low prevalence of COPD in those in-
fected with SARS-CoV-2, which was mentioned above,
can be explained, among other things, by the constant use
of inhaled GCs. The analysis of a large number of litera-
ture sources (771 publications in international databases)
regarding the impact of inhaled GCs on the course and
outcomes of COVID-19, SARS, and MERS led to the
conclusion that there is not enough data at the time [44].
A low evidence level study in Japan provides data on sev-
eral cases of a positive effect of inhaled ciclesonide on the
clinical course of COVID-19 in patients receiving oxygen
therapy [45].

At the same time, American authors remind that
GCs increase the viral shedding in MERS-CoV and
SARS-CoV infections. Therefore, it is advisable to lim-
it the dose of the drug and the duration of GCs thera-
py in COVID-19 if possible [32]. A number of previous
studies indicate a higher prevalence of pneumonia and
changes in the airway microbiome in COPD against the

use of inhaled GCs, in particular, fluticasone [46, 47].
Glucocorticoids are believed to suppress the produc-
tion of the antibacterial protective peptide cathelicidin
in the lung epithelium [48]. Experts from the CTS be-
lieve that the benefit of prescribing prednisolone for an
exacerbation of COPD outweighs the potential risk of in-
creased viral shedding. At the same time, the effect of the
drug on the course of COVID-19 is still questioned [38,
39]. The latest WHO Interim Guidance for the Clinical
Management of COVID-19 advise against the use of sys-
temic corticosteroids outside of clinical trials and the
previously approved indications.

Most of the experts interviewed by the COPD
Foundation confirmed that systemic glucocorticoids
should be prescribed to patients with an exacerbation of
COPD and suspected or confirmed COVID-19. A small
number of experts said that the minimum doses should be
used or that GCs should not be used at all. The question
of whether systemic glucocorticoids are recommended for
hospitalized COPD patients with COVID pneumonia and
inflammatory infiltration of lung tissue has become more
complex and controversial. The expert opinions were di-
vided approximately 50/50 [49].

COPD medications with potential benefits for
COVID-19. A large number of drugs of various groups
are used for the complex treatment of COPD. Many of
these medications have systemic and topical anti-inflam-
matory effects. Given the need to limit the massive sys-
temic inflammation in SARS-CoV-2 infected individ-
uals and to target the interstitial lung damage, many of
the treatments for COPD are reviewed in the scientific
literature in light of their potential beneficial effects in
COVID-19.

As noted earlier, information on the effect of in-
haled and systemic GCS in COVID-19 is ambiguous.
S.Matsuyama et al. reported in a preprint the potential
inhibitory effect of ciclesonide on replication of SARS-
CoV-2 RNA in vitro and its cytopathic activity. A similar
effect was found for mometasone [50]. Ciclesonide inhib-
its viral replication by targeting the non-structural protein
NSP15. At the same time, budesonide, beclomethasone,
or fluticasone do not have a similar effect [45]. According
to another laboratory study, budesonide and formoterol
can independently suppress the systemic activation of in-
terleukin IL-6 in the acute lung injury in a mouse model
[51]. B.Lipworth et al. assessed the general prospects for the
use of inhaled GCS against the cytokine storm in patients
infected with SARS-CoV-2. The researchers concluded
that these drugs influence pro-inflammatory mediators
via “crude” non-specific effects. Also, one should not
forget that GCs suppress immune mechanisms and might
increase the viral replication [47]. Several ongoing stud-
ies evaluate the effect of ciclesonide on the rate of erad-
ication of SARS-CoV-2 in patients with mild COVID-19
infection (conducted in South Korea) and on the course
of severe forms of COVID-19 pneumonia (conducted in
Japan).
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In addition, the literature mentions a possible positive
effect of bromhexine on the course of COVID-19, given
that it inhibits penetration of respiratory viruses via the
transmembrane protease TMPRSS2. Also, the use of both
agonists and antagonists of nicotine in the new coronavi-
rus infection is discussed. The theoretical prerequisites for
this treatment are set out in the previous chapter.

A joint publication by authors from the United
Kingdom, Italy, Israel and Canada explores the possi-
bility of using another group of drugs that are prescribed
for COPD, i.e. phosphodiesterase-4 (PDE4) inhibitors.
These drugs are assumed to have an anticytokine effect
in patients with COVID-19, given their pronounced an-
ti-inflammatory effect, which is successfully used in the
treatment of skin and articular manifestations of psori-
asis and other dermatoses, as well as in severe COPD.
The authors discuss the possible positive clinical effect
of apremilast, cilomilast, and roflumilast on COVID-
19-associated pneumonitis and the associated immuno-
thrombosis in elderly patients with the coronavirus in-
fection. The presumed biochemical mechanism is the
ability of PDE4 inhibitors to reduce the activity of key
inflammatory mediators, such as tumor necrosis factor,
interleukin-12, interleukin-17, and a number of chemo-
kines, as well as to influence alveolar macrophages and
neutrophil-mediated reactions. Roflumilast inhibits the
interaction of leukocytes and platelets, as well as the pro-
thrombotic functions of leukocytes. This antithrombot-
ic effect is especially important to treat the COVID-19-
associated coagulopathy.

The authors highlight that the use of roflumilast and
apremilast is not associated with an increase in the in-
cidence of upper respiratory tract infections in patients
with COPD and patients with psoriasis. On the contrary,
numerous animal studies showed the anti-inflammatory
effect of PDE4 inhibitors in respiratory viral infections
(not the coronavirus infection). All this suggests a favor-
able effect of PDE4 inhibitors in COVID-19, especially
in the elderly patients, severe cases, and patients with the
thromboembolic complications. Of course, the hypoth-
esis must be proven by clinical trials [52].

The article by B.L.Yen et al. is also notable. They as-
sessed the potential use of mesenchymal stem cells in
COVID-19 therapy, based on a study on the use of stem
cells in chronic lung pathology — COPD, bronchial
asthma, and idiopathic pulmonary fibrosis. Currently,
the use of mesenchymal stem cells in patients with
COPD is being studied in 10 clinical trials at different
stages. The authors reviewed the theoretical basis for the
use of stem cells and the findings of the in vitro and an-
imal preclinical studies. They suggested that this ther-
apy might limit the systemic inflammatory response
to the coronavirus infection by decreasing the level of
the most active pro-inflammatory cytokines — inter-
leukin-6 and tumor necrosis factor-a. At the moment,
31 studies have been initiated on the use of mesenchy-
mal stem cells in patients with the new coronavirus in-
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fection COVID-19. A potential clinical target for this
treatment method will be severe COVID-19 with ARDS
and cytokine storm [53].

Conclusion

Thus, the need to search for new therapeutic solu-
tions comes from negative results of the current clinical
studies of the efficacy of several drugs in patients with
COVID-19. It seems promising to study the anti-SARS-
CoV-2 therapeutic effect of the basic COPD therapeu-
tics with a proven bronchopulmonary anti-inflammatory
effect.
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