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ABSTRACT

This century’s most serious catastrophe, COVID-19, has
been dubbed “the most life-threatening disaster ever”.
Asthmatic persons are even more prone to COVID-19's
complex interplay with the underlying inflammatory con-
dition. In order to protect themselves against COVID-19,
asthmatic patients must be very vigilant in their usage of
therapeutic techniques and drugs (e.g, bronchodilators,
5-lipoxygenase inhibitors), which may be accessed to deal
with mild, moderate, and severe COVID-19 indications.
People with asthma may have more severe COVID-19
symptoms, which may lead to a worsening of their condi-
tion. Several cytokines were found to be elevated in the
bronchial tracts of patients with acute instances of
COVID-19, suggesting that this ailment may aggravate
asthma episodes by increasing inflammation. The inten-
sity of COVID-19 symptoms is lessened in patients with
asthma who have superior levels of T-cells. Several anti-
biotics, antivirals, antipyretics, and anti-inflammatory drugs
have been suggested to suppress COVID-19 symptoms in
asthmatic persons. Furthermore, smokers are more likely
to have aggravated repercussions in COVID-19 infection.
Being hospitalized to critical care due to COVID-19, need-
ing mechanical breathing, and suffering from serious
health repercussions, are all possible outcomes for some-
one who has previously smoked. Smoking damages air-
ways and alveoli, which significantly raises the risk of
COVID-19-related health complications. Patients with a
previous record of smoking are predisposed to severe
COVID-19 disease symptoms that essentially require a
combination of bronchodilators, mucolytics, antivirals,
and antimuscarinic drugs, to cope with the situation. The
present review discusses the care and management of
asthmatic and smoker patients in COVID-19 infection.
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AN OVERVIEW OF COVID-19

Coronavirus is a genus of viruses that may infect people, birds, and animals, produc-
ing colds, coughs, fevers, and alveolar pneumonia-like symptoms, such as shortness of
breath. COVID-19 is hailed as the utmost severe epidemic of the 21%century. It was widely
assumed at the onset that it began at a seafood market in Wuhan, China (1). The World
Health Organization (WHO) designated this virus the 2019-nCov, which is a scientific
word meaning “new” (n for a novel). Bats are thought to be the virus’s natural reservoir
since traces of the virus were detected in bats for the first time. SARS-CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus 2), COVID-19, the 2019 Novel Coronavirus (2019-
nCov), the 2019 Coronavirus, and the Wuhan Coronavirus are all names for this neoteric
virus. Because of the high rate of transmission, people are more susceptible to this viral
illness. Fever, tiredness, dry cough, sore throat, and breathing problems are common
symptoms in COVID-19 patients (2). On January 30, 2020, COVID-19 has asserted a public
health crisis, and on March 11, 2020, it was pronounced a worldwide pandemic (3). The
most impacted countries were the United States, India, France, Germany, United Kingdom,
Italy, China and Brazil. In July 2022, approx. 580 million total cases of Covid-19 worldwide
were recorded, and still, there are about 23.5 million total active cases as of July 31, 2022.
Approximately 550 million people have recovered, yet about 6.4 million people have died.
COVID-19 positive cases were confirmed in about 44 million persons in India, with a
recovery rate of around 98 %. This virus has a 5.1-day incubation period on average (2-14
days). COVID-19 symptoms include fever, lethargy, dry cough, muscular discomfort,
dyspnea, pneumonia, and, in many instances, a reduction in leukocyte counts. In addition
to the aching (tender) pharynx, diarrhoea, pink eye (inflammation of the conjunctiva),
headache, skin rashes, and discolouration of the fingers, digits, or toes, COVID-19 symptoms
include high temperature, chills and tiredness (4). COVID-19 was first thought to be a
widespread respiratory illness in 2020, however, it was subsequently discovered that
persons with asthma and smokers would be at an elevated risk of severe disease and death
(5). Smoking and using E-cigarettes both increase the likelihood and severity of lung infec-
tions, owing to the damage done to the upper airways and the resulting loss in pulmonary
immune function. Smokers, in particular, are at an elevated hazard of illness and death
owing to coronavirus infection (6). In this review, we focus on the link between COVID-19
and asthma/smoking, as well as their treatment.

ASTHMA AND COVID-19

Hazards of COVID-19 to asthmatic patients

People of all ages may suffer from asthma, including children, adults and the elderly.
Asthma is defined by a rise in hyper-responsiveness to the tracheobronchial structures
caused by a variety of peripheral provocations, which finally narrow the airway tract.
Asthma is described as “a long-term inflammatory condition that aggravates the airway
pathogenesis in the lungs and necessitates numerous cells and organelle components” (7),
according to National Institutes of Health (NIH) recommendations from 1991, 1997 and
2007. Around 339 million people worldwide suffer from asthma and associated symptoms
in some form. Even industrialized nations are not immune to its effects; thousands of
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individuals in the United States suffer asthma-like symptoms. In India, it is estimated that
one in every three adults suffers from asthma. Coughing fits, wheezing fits, shortness of
breath (dyspnea), and chest tightness, are the most likely/common asthma symptoms (8,
9). Many allergens may induce bronchospasm, constriction, respiratory tract infection,
hypersensitivity reactions, and contraction of the airway zone, which can make inhalation
(or exhalation) difficult. Allergens may also play a role in these responses; however, exer-
cise may also trigger them. Some medications, such as morphine, non-steroidal anti-
-inflammatory medicines (NSAIDs, such as indomethacin, ibuprofen, fenoprofen, ketorolac,
and naproxen), f-antagonists, and angiotensin-converting enzyme (ACE) blockers, for
example, perindopril, lisinopril, ramipril, and enalapril (by causing coughing), might
exacerbate asthma symptoms (10).

Asthma is a systemic condition that starts with the activation of a large number of
inflammatory cells, causing lasting alterations in the lower and upper respiratory organs.
These modifications in the shape of the bronchial tract are referred to as airway remodel-
ling. Repeated inflammation stimulus via matrix peptides and growth factors generated
by inflammatory biomolecules and immune cells causes these alterations (11).

COVID-19 aetiology is more likely to deteriorate in the elderly and those with a medi-
cal history of diabetes, severe asthma or heart disease. Although it is thought that people
with chronic asthma who are infected with the virus may have poorer results, COVID-19
may increase asthma symptoms in severe asthmatics, much like other viral diseases. Many
cytokines, including interleukins (e.g., IL-1, IL-6, IL-12), tumour necrosis factor-a (TNF-a),
interferon-y (IFN-y) and others, have been shown to be higher in the blood of COVID-19
positive individuals, which may have implications for lung inflammation and injury.

SARS (severe acute respiratory syndrome) is a kind of acute respiratory syndrome.
The heart, blood arteries, lungs, and gut of the host cell are where Coronavirus 2 (SARS-
-CoV-2) connects to ACE-2 receptors. As a result, COVID-19 is provided to asthmatic
patients with significant respiratory symptoms. A sizable fraction of patients have ARDS
(acute respiratory distress syndrome), and as a result, the painful symptoms are linked to
real hyper cytokinesis specific for IL-6, which may lead to mortality (12).

Asthma is most usually caused by respiratory viruses. Among the causes of asthma
aggravations, the human rhinovirus is recognized as the most potent and frequent. SARS-
-CoV-2 is also linked to the progress of asthma, which is a hazard marker for the COVID-
-19-linked injury. COVID-19 causes shortness of breath and a dry cough, and it’s also
linked to moderate asthma worsening. High temperature is more than often associated
with COVID-19, although it may also be detected in some infection-related aggravation of
asthma. As a result, COVID-19 screening techniques are required for everyone with respi-
ratory issues or asthma (13).

As a first-line treatment, severe asthma is managed using inhalers and biological
agents/drugs, such as omalizumab, mepolizumab, reslizumab, benralizumab, and dupilu-
mab. Other therapy alternatives, such as bronchial thermoplasty (B.T.), are the two main-
stay therapies for severe asthmatics that have not been able to manage their symptoms
after receiving their first treatment. If any patient has an acute attack, they should contact
their physicians if their symptoms worsen. Assume that your severe asthma is under con-
trol: there is no need to go to the hospital on a frequent basis in such instances. Patients
who meet the emergency requirements must be sent to the hospital right away (14).
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Researchers from Rutgers University in New Jersey discovered that individuals
with no indicators of asthma had nil greater hazard of contracting COVID-19 compared to
asthmatic individuals. Researchers identified a drop in T-cell levels in COVID-19, while
asthmatic individuals with COVID-19 had higher circulating T-lymphocyte expression,
which seems to safeguard them from the severity of SARS-CoV-2 (15).

Critical care and management of COVID-19 with asthma

A number of monoclonal antibodies that target type-2 inflammatory pathways and
hence, prevent asthma attacks are the most often recommended medications in the treat-
ment of asthma. Omalizumab, anti-IL-4 and anti-IL13 antibodies are found to decrease the
worsening of asthmatic symptoms as another kind of therapy. Asthma and COVID-19
have an inflammatory burst trait, making it possible to treat them both with the same
treatment. Because of this, anti-inflammatory medicines and biologicals (e.g,, monoclonal
antibodies) may be used to treat both of these respiratory conditions by targeting a distinct
yet common route. Clazakizumab (NCT04343989), tocilizumab (NCT04306705,
NCTO04346355), and siltuximab (NCT04330638) have all been tested in clinical studies to
see how they affect IL-6 in patients (16, 17).

Critical care and management of mild cases of COVID-19 with asthma

Patients with asthma who are tested positive for the virus must be quarantined promptly
so as to halt the spread of the infection. The affected subject must be isolated in a confined
area that has adequate oxygenation. To keep track of the patient’s status, a medical checkup
must be performed on a regular basis. Local First Referral Units (FRUs), COVID Care Centers,
or district/regional community health care centres may treat mild symptoms. The patient’s
medical history must be documented. Every day, the temperature and oxygen saturation
levels must be monitored. A patient’s additional risk factors must be taken into consideration.
In the event of an emergency, transport the patient to a local COVID hospital. Maintaining
an oxygen saturation level (SpO,) higher than 94 % is required. Antipyretics such as
paracetamol should be used in the event of a fever. In order to avoid a dry cough, antitussives
may be prescribed. Food and water must be provided to the sufferer (patient) in order for
them to recover. If the patient has shortness of breath, he or she should use an emergency
inhaler provided by their doctor. Inhaling salbutamol, an alpha-2 agonist, is usually all that
is needed to avoid an attack. Prophylactic usage of antimalarial medicine hydroxychloro-
quine may be administered to those individuals with hazard issues of more serious illnesses
or patients over the age of sixty (averted in case QTc is > 480 ms). Supplemental vitamin C
and zinc pills may be used. Hydroxychloroquine may be supplied as a preventative precau-
tion to healthcare workers, such as police and paramilitary, who have direct touch with pa-
tients. On day 1, they may take 400 mg b.d., trailed by 400 mg one time in 7 days for the next
49 days as the official regimen. Even though children under the age of 15 are not allowed to
use it, nursing mothers, and individuals with cardiovascular issues are. Paracetamol is used
to treat fever. Favipiravir (favilavir), an anti-influenza medication, was recently licensed for
use in India for mild to moderate cases. An RNA polymerase inhibitor having an affinity for
RNA viruses is the powerful RNA-dependent RNA polymerase (RNA replication) blocker.
In clinical settings, a loading dose of 1.8 g two times on 1% day, which is trailed by a mainte-
nance dose of 0.8 g b.d., and is continued for 7 days, is commonly followed (18-20).
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Critical care and management of moderate cases of COVID-19 with asthma

Patients with mild COVID-19 indicators, such as pneumonia, copious bronchial secre-
tions, and chest blockage, must be kept in isolation at the outset, and if their condition
worsens, they should be transported to a neighbouring emergency centre. The most important
clinical parameters, such as respiratory rate and SpO,, should be checked on a regular
basis. A pulse oximeter should always be used to assess oxygen levels. A comprehensive
blood count (CBC) accompanied by entire lymphocyte enumeration, renal tests, hepatic
markers estimation, 12-lead ECG, X-ray of the thoracic cavity, assessing vital indicators
(e.g., breathing, HR), efc., should be performed in order to properly examine the patient. In
case SpO, goes less than the usual limits, oxygen is administered. PCM 500 mg is a common
antipyretic that is used three times daily. If necessary, an antitussive is administered. On
the first day, 400 mg of hydroxychloroquine is taken twice a day, trailed by 200 mg two
times a day for the next 4 days following the correct ECG check (hydroxychloroquine shall
be averted if QTc is > 480 ms). When it comes to treating moderate asthma, beta-2 agonists
and steroids such as the combination of salmeterol + fluticasone propionate, formoterol +
budesonide, efc., have been excellent options. Reduced incidence of asthmatic exacerbation
has also been shown with the usage of leukotriene receptor antagonists, for instance,
montelukast and zafirlukast, as well as 5-lipoxygenase (5-LOX) inhibitors, for instance,
zileuton. Methylprednisolone (0.5-1 mg kg™, i.0.) is given for 3 days in the presence of
elevated inflammatory markers. Antibiotics such as azithromycin (500 mg, p.0.) once a day
and ceftriaxone (1 g, i.v.) two times a day, are administered in the co-presence of secondary
bacterial infections. Patients exhibiting minor indicators may be offered experimental
medications like remdesivir or tocilizumab. Steroids (0.1-0.2 mg kg ™) or methylprednisolone
(0.5-1 mg kg™) are given intravenously for five days (18-20).

Critical care and management of severe cases of COVID-19 with asthma

It is necessary to provide intensive treatment to patients with severe COVID-19 symp-
toms and asthma. To treat shock or hypoxemia, such individuals must be supplied oxygen
quickly. Oxygen is administered at 5 L min™ up to SpO, is 93-97 %. Children under the
age of 15 are vented to keep their SpO, levels above 94 %. Various kinds of oxygen masks,
such as a basic face mask, a nasal cannula, and a mask with a storage-buffer bag, shall
every time be available on hand for patients” use. The use of a high-flow nasal cannula
(HFNC) for oxygen administration is used if normal oxygen therapy is not being tolerated
by patients. HFNC produces 100 % humidified and heated (37 °C) oxygen at a flow rate of
60 L min™'. Observation of fluids must be carried out on a frequent basis. Chronic medical
monitoring is necessary for patients with ARDS who need daily ventilation for 16-18
hours. In the event of a subsequent bacterial infection, azithromycin 500 mg tablet once a
day and piperacillin/tazobactam (4.5 mg i.v.) are administered t.d. for five days. For the
first hour, high dosages of inhaled beta-2 agonists are administered, which may be taken
for up to four hours. In certain cases, anticoagulants like enoxaparin injection may be
necessary. A dosage of 400 mg b.d. for one day trailed by 200 mg b.d. for 14 consecutive
days is also an option for medications like hydroxychloroquine. Lopinavir 400 mg or
ritonavir 100 mg b.d. will be given for the following 14 days. Tocilizumab immuno-
modulatory treatment may be completed as well if desired. Steroids with a dose range of
0.2-0.4 mg kg or methylprednisolone in doses of 1-2 mg kg are administered intravenously
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over the course of a 10-day period. First-day administration of 200 mg i.v. of remdesivir
may be trailed by five days of 100 mg i.v. for moderate to severe patients. Sputum, CBC,
culturing the pleural fluid, and SpO, must all be monitored on a regular basis in the event
that a patient has pneumonia. Severe acquired pneumonia may be controlled for the

Table 1. Basic care and treatment options for COVID-19 positive asthmatic patients

Mild cases Ref.
Attack aversion by B, agonists (e.g., salbutamol via nasal route) 1

Multivitamin supplements, for example, vitamin C, D, E and zinc 1,12
Anti-tussive, e.g., dextromethorphan, benzonatate 1,14

Persons working in healthcare: As prophylactic hydroxychloroquine (400 mg two times on 1st 1
day up to 49 days with 400 mg once every 7 days (contraindicated < 15 years age, breastfeeding
mothers, and cardiovascular patients)

Antipyretics (e.g., paracetamol) in high body temperatures 13
Anti-influenza therapy (e.g., favipiravir 1.8 g b.d. on 1% day, 0.8 g b.d. for 14 days) 1

Moderate cases

If SpO, <92 % then O, provided 13
Hydroxychloroquine (400 mg b.d. on 1% day, 200 mg b.d. 2"! day onwards up to 6" day) 14
Multivitamins and supplements, e.g., vitamin C and zinc tablets 18
Anti-tussive, e.g., dextromethorphan, benzonatate 1

Avert asthma (8, agonists +corticosteroids,e.g., salmeterol + fluticasone propionate, or 14

formoterol + budesonide, etc.)
Antipyretics (paracetamol) for high body temperature 1

Abrogate asthmatic aggravation (leukotriene receptor antagonist,e.g., montelukast, zafirlukast 16
and 5-lipoxygenase inhibitor, e.g., zileuton)

Methylprednisolone (0.5-1 mg kg™ day 1-3, i.v.) to abolish inflammatory cascade 14
Azithromycin (500 mg o.d. for 5 days), ceftriaxone (1000 mg, i.v. b.d. for 5 days for bacterial 18
infection

Remdesivir or tocilizumab in moderate symptoms as investigational drugs 19
Severe cases

0,5 L min™ till SpO, is > 92-96 % 1,20
Children < 15 years of age are aerated to retain SpO,> 94 % 1
Vitamin C and zinc tablets 1
Anti-tussive, e.g., dextromethorphan, benzonatate 1,12
High B, agonists doses after 15-20 min to 240 min 1,13
Hydroxychloroquine (400 mg b.d. on 1% day, 400 mg b.d. 2"! day onwards up to 14™ day) 19
Lopinavir or ritonavir (100 mg b.d.) against viral infection 18
Antipyretics (paracetamol) in high body temperature 13
Remdesivir (200 mg i.0. 1% day and 100 mg 2" — 5 day) 19
Doxycycline oral 200 mg tablet on 1*t day and 100 mg from 2" - 6" day (for severe acquired 1,13
pneumonia) 20
Azithromycin (500 mg o.d. for 5 days), piperacillin/tazobactam (4.5 mg i.v. t.d. for 5 days) 19
Dexamethasone (0.2-0.4 mg kg™) or methylprednisolone (1-2 mg kg™) for 10 days 18
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following 5 days with doxycycline 200 mg tablet (oral route) on 1%'day, trailed by 100 mg
(18-20). Table I shows the specific therapy recommendations centred on the seriousness of
the COVID-19 indicators.

SMOKING AND COVID-19

A risk of COVID-19 to smokers

More than 1.1 billion people throughout the world smoke every day, and the contem-
porary figure is expected to soar to 1.3 billion by 2025 as reported by the WHO (21). It is
believed that tobacco smoke contains more than 5,000 different compounds, many of
which are known carcinogens or poisons (22), and that this combination is the primary
source of exposure for both humans and other living species (23). When it comes to the
progress and aggravation of several breathing disorders involving microbial invasion as
well (24, 25), smoking is a key hazard component. Chronic obstructive pulmonary disease
(COPD) and lung melanoma are both clearly linked to tobacco smoking in general (26, 27).
It has also been shown that COVID-19 advances more rapidly in COPD patients. Because
smoking is a significant element in the progress of COPD, it may have a comparable
influence on symptoms (23, 26). Smoking was shown to have no effect on the severity of
COVID-19 in a recent meta-analysis (6). The heterogeneity among the studies was modest
in this meta-analysis, which comprised just five investigations in total (1).

Suffice it to say that smoking has been linked to an expanded hazard of community-
-acquired pneumonia (CAP) (28, 29) owing to the disruption of respiratory epithelial repair
and healing caused by tobacco smoke. One of the most significant risk factors for a respira-
tory tract infection is smoking, for instance, active, passive and third-hand smoke expo-
sure, all of which include the act of smoking cigarettes (30, 31). Smoking has long been
recognized to have a detrimental effect on lung health. Smoking damages the immune
strength in the respiratory tract, which renders smokers highly predisposed to undeterred
microbial invasions, as previously stated (32). Tobacco smoking has been linked to Middle
East Respiratory Syndrome (MERS) infection and death in previous studies (33, 34). There
was a greater risk of MERS-related death among smokers compared to non/never-smokers
(35). The fact that both MERS-CoV and SARS-CoV-2 are representatives of the Coronaviridae
family isn't enough to render people additionally vulnerable to SARS infection with CoV-2
or a worsening of the prognosis of COVID-19.

Critical care and management of COVID-19 patients with a smoking history

COVID-19 development is hampered by smoking. In comparison to non-smokers,
smokers display a far greater chance of contracting COVID-19 contamination. All com-
munities across the globe have a high prevalence of tobacco smoking (36). An estimated
8-8.5 million people die each year as a result of their dependence on cigarettes. Tobacco
smoking exacerbates the issue because COVID-19 spreads by salivary droplets and triggers
acute lung pneumonia in humans. Smokers present a bigger probability of COVID-19
illness because of their reduced lung performance and prone to cleanliness behaviours
(37). Exhaled smoke, coughing, and salivary droplets contaminated with SARS-COV-2
from infected individuals pollute surfaces, posing health risks to those who breathe in this

35



D. Lu et al.: Intensive critical care and management of asthmatic and smoker patients in COVID-19 infection, Acta Pharm. 73 (2023) 29-42.

contaminated air (38). The WHO has issued a number of recommendations for preventing
the spread of viral illnesses, including washing hands for 15-20 seconds with soap and
water and using an alcohol-based sanitiser after every encounter. Keep a 1-meter space
between you and the next person. Despite this, keep your hands away from your eyes,
nose and mouth (39). Tobacco smoking cessation and a reduction might be an effective way
to slow the transmission of the virus. Because of this, governments and the general public
alike should enact and enforce stringent measures to reduce smoking (40). Smokers should
be segregated and only allowed to smoke in designated places that meet strict cleanliness
requirements (such as cigarette holders or filters) and have enough ventilation. Conven-
tional cigarettes, electronic cigarettes, and water pipes should not be used for re-use or
sharing. After a single usage, cigarette stubs, gadgets, and their attachments should be
thrown away to avoid spreading the disease. For those who want to quit smoking, thera-
peutic nicotine formulations may also be utilized in the process. Nicotine (41) reactivates
the nicotine cholinergic system, which had been rendered dysfunctional. Nicotine is widely
accepted and has been used for decades due to its low cost and attractive safety compliance
(42). On the other hand, since it may be purchased over the counter, there is a risk of abuse

Table II. Therapeutic options for COVID-19 positive smoker patients

Therapy Ref.

Salbutamol (8, agonists): 1-2 puffs if breathlessness occurs up to a maximum of

4-5 times a day® 14,1925
Formoterol (f, agonists): 12 ug (inhalation) every 12-hour maximum dose 24 ug 19, 26
Indacaterol (8, agonists): 75 ug orally once a day 26
Terbutaline (B, agonists): 250 pg, 3 to 4 times per day by nebulizer 13
Ipratropium (antimuscarinic): 500 mg via nebulizer 3 or 4 times per day 13, 14, 26
Tiotropium(antimuscarinic): 2.5 pg, maximum dose 2 puffs per day 14, 25
Gylcopyronium (antimuscarinic): 25 pg, i.e., one inhalation b.d. 14, 26
Aclidinium (antimuscarinic): 400 ug, i.e., one inhalation b.d. 1
Beclomethasone dipropionate: 800 pg daily 14, 25
Budesonide: 200 ug, 2 inhalations orally twice a day, max dose is 4 inhalations 1
Theophylline: Not more than 400 mg per day 1
Carbocisteine syrup (mucolytic): 15 mL t.d. 14
Carbocisteine capsule (mucolytic): 375 mg t.d. 13, 14
Doxycycline: 100 mg daily 19, 20
Azithromycin: 250-500 mg daily for 1 week 18, 20
Roflumilast: 250 ug per day for 28 days, max dose is 500 g per day for 28 days 19, 20
O, therapy: 16 hours a day or as required 1,19
Nicotine replacement therapy 41
Varenicline (reduce crabbing for nicotine) 41
Antipyretics (e.g., paracetamol) in high body temperatures 18,19
Anti-influenza therapy (e.g., favipiravir 1.8 g b.d. on 1% day, 0.8 g b.d. for 14 days) 1, 18-20
Remdesivir or tocilizumab 19, 20

*1 puff=100 pug
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(41). As smoking happens to be the single chief reason for severe respiratory disorders such
as COPD and emphysema, hence, treatment of these in the ailing patient becomes mandatory
even in the presence of COVID-19 symptoms (Table II).

Correlation between angiotensin-converting enzyme (ACE), smoking and COVID-19

In regard to COVID-19, ACE-2 has garnered all the limelight on the planet (43). These
include the respiratory system, the heart, and the digestive system (44). ACE-2 is a type II
trans-membrane metallocarboxypeptidase subtype that converts angiotensin II into a
variety of metabolites, including angiotensin 1-9 and 1-7 (45, 46). Type-II pneumocytes
exhibit the presence of ACE-2 (47). It has a critical role in the control of blood pressure and
heart activity, however, its involvement in the thoracic cavity is less clear (48, 49). In spite
of the fact that certain research has shown no correlation between the ACE-2 genetic poly-
morphism and COVID-19 invasion, numerous other investigations have found that the
receptor plays a major effect (50-53). The structural similarity between the ACE-2 receptor
and the coronavirus promotes their interaction (54). Studies demonstrate that smokers
reveal an enhanced appearance of the ACE-2 receptor relative to non-smokers (55, 56).
SARS-CoV-2 infection may be more likely to occur in smokers because of this (57). New
approaches to treating COVID-19, in particular in smokers, may benefit from therapeutic
targeting of ACE-2 (Fig. 1).

ACE

Binds with >
Receptor V4

SARS-COV-2
R Blocked by
Harmful effects on health ACE -I/SARS COV Blocker

condition on smokers

Research studies suggest
therapeutic uses of these
drugs and prevention of
health effects on patients

Smokers require Intensive care unit
when exposed to SARS COV -2

Fig. 1. Relation between SARS-CoV 2 and ACE-2 receptor in smoking patients.
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Critical care and management of COVID-19 with an asthmatic patient with a smoking
history

Tobacco abuses and asthma in COVID-19 patients both have significant negative
implications on the patient’s overall health, prognosis and treatment options. Compared
to non-smokers with asthma, smokers with asthma had a greater risk of developing
COVID-19 illness. Smoking in asthma patients with the COVID-19 virus alters airway
inflammation, ACE-2, and corticosteroid insensitivity, all of which contribute to the negative
consequences of smoking. While quitting smoking in a COVID setting may help alleviate
symptoms and improve lung function, the poor success rate of this strategy underscores
the need for new approaches to the care of these individuals.

Many transcriptome data sets of lung samples from healthy never- and ever-smokers
and asthmatic patients show that ACE-2 gene expression is up-regulated in smokers rela-
tive to non-smokers. ACE-2-producing goblet cells are also found in the lungs of those who
have ever smoked compared to those who have never smoked. Many components of the
RAS (renin-angiotensin system) are affected by nicotine’s action in the body’s many organ
systems; nicotine up-regulates renin, ACE, and ATIR expression and activity in the ACE/
AT-II (angiotensin II)/ATIR 1-7 arm, while downregulating ACE2 and AT2R expression
and activity in the compensatory ACE-2/angiotensin 1-7 arm. SARS-CoV-2 may get pas-
sage into the lungs more easily via the bronchial epithelium of asthmatics who smoke
cigarettes, but this does not always mean that they are at greater risk of getting COVID-19
pneumonia.

CONCLUSIONS

The COVID-19 outbreak rocked the globe since it poses a serious danger to human
health. Considering the COVID-19 epidemic, severe asthma treatment is now a major issue
that will continue until herd immunity is developed soon. Some cytokines have increased
in severe instances of COVID-19, and this might aggravate asthma attacks by causing more
inflammation in the bronchial tracts. More research is required, but it seems that biologicals
for acute/critical asthma might not raise the possibility of infection or serious COVID-19 and
may even be beneficial. Smoking and COVID-19 have been shown to have a direct relation-
ship, with smokers being more susceptible to the infection than non-smokers. Increased
ACE-2levels are linked to an enhanced danger of SARS-COV-2 illness in those who smoke.
Individuals’ susceptibility to the COVID-19 infection may be reduced by treating ACE-2
and quitting smoking. SARS-COV-2 transmission may be slowed down by reducing or
quitting smoking. Smoking is a major issue in the current pandemic and cessation of smoking
poses a huge challenge to the healthcare system across the globe. Smoking cessation must
be amongst the primary goals in anti-COVID-19 strategies and also a general health
improvement and well-being of people.

Abbreviations, acronyms, symbols. —2019-nCov — 2019-novel coronavirus, 5-LOX — 5-lipoxygenase,
ACE - angiotensin-converting enzyme, ARDS — acute respiratory distress syndrome, AT1R — angio-
tensin II type 1 receptor, AT-II — angiotensin I, b.d. — bis in die, B.T. — bronchial thermoplasty, CAP -
community-acquired pneumonia, CBC — comprehensive blood count, COPD - chronic obstructive
pulmonary disease, COVID-19 — Coronavirus disease 2019, ECG — electrocardiograph, HFENC - high-
flow nasal cannula, HR — heart rate, IFN-y — interferon-y, IL — interleukin, MERS — Middle East Re-
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spiratory Syndrome, NSAIDs —non-steroidal anti-inflammatory drugs, o.d. —omni die (every day, once
daily), QTc — QT corrected for heart rate, RNA — ribonucleic acid, SARS — Severe Acute Respiratory
Syndrome, SARS-CoV-2 - Severe Acute Respiratory Syndrome Coronavirus 2, SpO,— oxygen satura-
tion, t.d. — ter in die (three times a day), TNF-a — tumor necrosis factor-a.
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