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ABSTRACT  

COVID-19 (Corona Virus Disease 2019) caused by novel Corona virus (nCov 2019) virus 

which was named later as Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-

2) which is a global pandemic. As of 20 October 2020, more than 40 million people have 

been infected and more than 1.1 million deaths have been reported from COVID-19 

worldwide. No evidence-based cure for infection and it is generally recommended to avoid 

transmission by social distancing, isolation and hygiene steps. In cultures around the world, 

cigarette smoking is rampant, and tobacco addiction leads to the deaths in more than 8 

million people per year. Tobacco smokers are considered a low risk of serious COVID-19 

infection due to unknown reasons. However, cross-infection and susceptible hygiene habits 

helped COVID-19 to cause deaths more than regular infection, as COVID-19 transmits by 

salivary droplets that lead to extreme lung pneumonia. Exhaled smoke, coughing or sneezing 

is created by smoking tobacco (cigarettes, e-cigarettes or waterpipe), aerosols usually 

containing SARS-CoV-2 in the air lead to contaminating different surfaces. Smoking is 

extremely controversial with regards to COVID-19 infection because most smokers are 

COVID-19 resistant, and others are susceptible 
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Introduction  

   COVID-19 is predominantly a respiratory tract disease characterized by acute respiratory 

clinical symptoms. Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) is the 

causative agent to this disease [1]. The virus discovered in Wuhan, Hubei Province, China, in 

December 2019 and grew into a pandemic that spread quickly worldwide [2,3]. Around mid-

March 2020, a total of almost around 20K cases of COVID-19 were recorded, including 7876 

cases deaths and most of those reported in China and Italy [4]. Viral transmission would happen 

as a result of close contact between infected and non-infected individuals. Entrance of SARS-

CoV-2 virus to the body can occur via the mucosal tissues in the nose, mouth, upper respiratory 

tract, as well as the conjunctival mucosa[5]. Exposure to tobacco smoke results in inflammatory 

states in the lungs, such as increased mucosal inflammation and epithelial cell permeability, as 
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well as expression of inflammatory cytokines, tumor necrosis factor alpha, overproduction of 

mucus, and decreased clearance of the mucosa[6-9]. In addition, cigarette smoke destroys the 

various protective systems of the respiratory system [10-12]. Common symptoms of COVID-19 

include fever, diarrhea, sore throat, body aches, headache, cough, and shortness of breath[13]. 

Serious symptoms respiratory distress, renal failure, shock, and arrhythmia occur in about a 

quarter of symptomatic patients[14]. It is suspected that patients with established chronic disease 

(chronic lung disease, uncontrolled diabetes, coronary heart disease), immune-impaired state are 

highly and infected as a sever state[15]. Treatment for COVID19 patients requires symptomatic 

(antipyretics, analgesics) and supportive, with or without antiviral therapy[16]. 

 

Relationship between smoking and COVID-19: 

   The risk of serious infection is uncertain, but with COVID19 infections, older individuals (60 

years and above) represents a higher mortality rate[17]. During cough, sneezing and 

conversation in close proximity, saliva as droplets forms can move from COVID-19 infected to 

healthy people[18-20]. Additionally, smoking tobacco (cigarette, e-cigarette and waterpipe) 

involves a frequently contact of saliva droplets with hands and involved surface of devices, 

which is a mainly source of viral infection spread[1,4,21,22]. Therefore, to prevent any 

transmission, World Health Organization (WHO) has published instructions and guidelines 

which must be followed so as to prevent as much as possible any route of viral transmission[23]. 

These include washing hands for at least 20 seconds by water and soap along with the promotion 

of disinfectants by using alcohol. To achieve social and healthy distancing meticulously by 

maintaining at least a 1-meter gap between people. No handshake is ultimately recommended, 

avoid contact with nose, mouth and eyes. It is also recommended to use elbows to cover face 

whilst coughing and sneezing then hand sterilization is highly recommended[23]. 

   Smokers are a portion of the COVID-19 risk community. It can be inferred that the 

community increases the risk of infection to the point that smokers prefer to keep smoking items 

in their mouths without adequate prior hand hygiene, whether conventional cigarettes or 

electronic smoking devices (ESDs)[24-26]. Water-pipes, which are very prevalent in the 

younger populations (which is the causative agent of many cardiac disorders and malfunctions 

in the cardiovascular system) who mainly share the mouthpieces, promote the transport of 

COVID-19 disease[27-30]. World Health Organization (WHO) expressed concern about the 

possible prevalence of tobacco products from the use of COVID-19 disease[31]. With regards to 

water-pipe mouthpieces, the literature indicates that diseases such as oral herpes and 

tuberculosis are possibly transmitted[32,33]. The shared use of electronic smoking devices 

(ESDs) should be considered as contributing factor to SARS-CoV-2 transmission[34]. 

   Nevertheless, efforts to stop smoking tobacco can not be over emphasized amid the COVID-

19 pandemic. If the most important management techniques for containing this COVID-19 crisis 

are isolation and hygiene measures, quitting and restricting cigarette smoking may be one of the 

crucial measures to reduce viral spread. Strict smoking labels (Figure 1) must also be accepted 

by the general public and underlined by the authorities. Only in specified areas with strict 

hygiene measures (cigarette holders or filters) should smokers be put in isolation and smoking 

and good ventilation should be allowed. Smoking should be a solitary habit without people in 

the immediate vicinity being present. Smoking devices should be for single use and devices 

(conventional cigarettes, e-cigarette devices, water-pipes) should not be reused, exchanged or 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

353 

 http://annalsofrscb.ro 

shared. After single use, all cigarette stubs and devices and their attachments should be disposed 

of as contaminated[35]. 
 

 
 

Figure 1. COVID-19 Transmission and Tobacco Smoking Etiquettes 

 

Effect of smoking on immune response against SARS-CoV-2: 

Cigarette smoke has been shown to up-regulate inflammation and to down-regulate effective 

immune function by stimulating the nuclear factor kappa-light-chain-enhancer of activated B 

cells, tumor necrosis factor-a (TNFα), interleukin-1 beta (IL-1β) and neutrophils[36]. This effect 

is proportional to a rise in smoking and does not subside immediately after cessation of use [37-

39].SARS-CoV-2 patients have been shown to have elevated levels of tumor necrosis factor 

inflammatory cytokines-alpha, IL-2R, and IL-6 on presentation, and the virus causes 

lymphocytopenia[40,41]. Animal and human cell studies suggest that nicotine increases the 

incidence of infectious diseases such as influenza and increases viral replication in cells with a 

central role in innate mucosal immunity by suppressing antiviral functions and altering cytokine 

patterns[34]. 

   Available information from China indicates a lower number of hospital admissions among the 

smoking population than expected. Crude (non-age-stratified) smoking prevalence in China is 

estimated to be 54% among males and 2.6% among females[42]. However, a study of 8 Chinese 

studies with smoking status data indicates fewer hospitalized smokers than national prevalence 

estimates would suggest[43]. For 1085 patients hospitalized with COVID-19, smoking status 

was recorded in the largest of these studies [13], 12.6% were current smokers, 1.9% were former 

smokers and 85.4% were never smokers. At 12 percent, 24 percent and 4.8 percent, present and 

former smokers had poorer results than ever smokers[13]. 

   Smoking is physiologically harmful related to angiotensin-converting enzyme-2 (ACE-2) and 

to the possible consequences of respiratory viruses[44]. In addition, Middle East Respiratory 
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Syndrome Coronavirus (MERS-CoV) that triggered a minor coronavirus outbreak in 2012-2015 

had the less clinical features as the current COVID-19 disease[45]. A correlation between 

smoking status and fatality rate was also suggested by reports. In addition, SARS-CoV-2 

interacts at the alveolar level with the Angiotensin-Converting Enzyme 2 (ACE 2) receptor to 

enter the cell and induce the disease[46]. By agitating the immune response with increased 

development of pro-inflammatory cytokines, in particular IL-10, IL-8 and IL-1β [47,48]the 

increased ACE-2 expression mediated by COVID-19 entry will lead to respiratory dysfunction. 

With ACE2 being highly expressed among smokers as well as healthy people in the lungs[49]. 

   A study showing that smoking is associated with increased ACE 2 receptor expression and 

may give smokers a higher susceptibility to COVID-19 has been reported by Wang et al. 

[14,50]ACE2 gene expression has recently been documented to be higher in ever-smokers 

relative to never-smokers in normal lung tissue in a study of lung adenocarcinoma patients, after 

age, sex, and ethnicity analysis. Several studies show that gene expression and subsequent levels 

of receptors are high in current smokers' oral epithelium[50-52]. 

   Human studies have shown that smoking cigarettes controls the expression of ACE2 in the 

lungs, which could lead to an increased risk of infection with SARS-CoV-2. Patients with 

coronavirus exhibit elevated levels of C reactive protein (CRP) and D-dimer[50,51]. In smokers, 

these diagnostic indicators of thrombosis are often updated[52,53]. One study appears 

disseminated intravascular coagulation in 71% of lethal cases of COVID-19 compared to 0.4% 

in survivors 46. High levels of D-dimer (> 1μg/ L) in hospital admissions raise the risk of death 

by 18 times[54-56]. The mechanism of these complications is still unclear, but the importance of 

the effect of smoking on the endothelium and COVID-19 is suggested. 

 

Controversial aspect: Tobacco works well as COVID-19 blocker/inhibitor (Smokers are 

COVID-19 resistant!) 

   One of the most surprising finding with regards to SARS-CoV-2 blocker/inhibitor is tobacco 

according to[57] who found that smokers might be protected from COVID-19 due to the 

nicotinic effect of tobacco which consists of nicotine and tan that targets acetylcholine receptors. 

Moreover, [58]applied a cross-sectional study performed on in- and out-patients both gender 

who were hospitalized for COVID-19 positive and the results showed that smokers developed 

mild to moderate symptoms by comparison with non-smokers who suffered from severe 

symptoms. Above studies are not the only research done to highlight the negative effect of 

smoking on COVID-19 cases, further studies reported that there is no or very little (negligible) 

impact of smoking on respiratory viral infections[13,17,54,59,60] which supports the idea that 

suggest smoking has no impact on COVID-19 patients. Finally, it has been claimed that 

smoking is not related to the level of severity of COVID-19 patients [61-67]. 

 

Conclusions 

    Smoking and vaping raise the risk of becoming contaminated, hence infected and that is why 

the population should remember with SARS-Cov-2 during the pandemic of COVID-

19 .Smokers should realize that not only are they more likely to produce COVID-19, but also to 

have a COVID-19 inadequate prognosis .Emphasizing the importance of avoiding smoking and 

encouraging the use of the tools available To assist smokers in this decision, especially in those 
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techniques that do not require presence in health care centers, such as quit lines, applications, 

video consultations, teleconsultations. Discouraging the use of hookahs, using electronic 

delivery systems for nicotine (electronic cigarettes or vapers) and heated tobacco products since, 

aside from spreading the virus, they can serve as fomites. Emphasizing the value of ensuring a 

100 percent smoke-free public and private atmosphere during quarantine. On the other hands, 

tobacco can play an anti-COVID-19 substance through its constituents (nicotine and tan) which 

are thought to possess anti SARS-CoV-2 effect. Therefore, it is controversial for decision-

makers to take an action whether to keep smoking/ stop it soon based on general health 

condition and the way tobacco works. 

 

Acknowledgement 

We would like to acknowledge all our colleagues (mostly smokers) who asked us many 

questions about their general health condition with regards to COVID-19 infection and to what 

extent this disease may affect their respiratory system? Those questions urged and incentivized 

us to collect data from published articles and to provide scientific reply through writing this 

review article.  

 

References 

[1] Berlin, I., Thomas, D., Le Faou, A. L., & Cornuz, J. (2020). COVID-19 and smoking. 

Nicotine and Tobacco Research, 22(9), 1650–1652. doi:10.1093/ntr/ntaa059 

[2] Wu, J. T., Leung, K., & Leung, G. M. (2020). Nowcasting and forecasting the potential 

domestic and international spread of the 2019-nCoV outbreak originating in Wuhan, 

China: A modelling study. Lancet, 395(10225), 689–697. doi:10.1016/S0140-

6736(20)30260-9 

[3] Bai, Y., Yao, L., Wei, T., Tian, F., Jin, D. Y., Chen, L., & Wang, M. (2020). Presumed 

asymptomatic carrier transmission of COVID-19. JAMA, 323(14), 1406–1407. 

doi:10.1001/jama.2020.2565 

[4] Vardavas, C. I., & Nikitara, K. (2020). COVID-19 and smoking: A systematic review of 

the evidence. Tobacco Induced Diseases, 18, 20. doi:10.18332/tid/119324 

[5] West, R., Michie, S., Rubin, G. J., & Amlôt, R. (2020). Applying principles of behaviour 

change to reduce SARS-CoV-2 transmission. Nature Human Behaviour, 4(5), 451–459. 

doi:10.1038/s41562-020-0887-9 

[6] Almeida, N. L., Rodrigues, S. J., Gonçalves, L. M., Silverstein, S. M., Sousa, I. C., Gomes, 

G. H., . . . Santos, N. A. (2020). Opposite effects of smoking and nicotine intake on 

cognition. Psychiatry Research, 293, 113357. doi:10.1016/j.psychres.2020.113357 

[7] Racovita, R. C., Secuianu, C., Ciuca, M. D., & Israel-Roming, F. (2020). Effects of 

smoking temperature, smoking time, and type of wood sawdust on polycyclic aromatic 

hydrocarbon accumulation levels in directly smoked pork sausages. Journal of 

Agricultural and Food Chemistry, 68(35), 9530–9536. doi:10.1021/acs.jafc.0c04116 

[8] Münzel, T., Hahad, O., Kuntic, M., Keaney, J. F., Deanfield, J. E., & Daiber, A. (2020). 

Effects of tobacco cigarettes, e-cigarettes, and waterpipe smoking on endothelial function 

and clinical outcomes. European Heart Journal, 41(41), 4057–4070. 

doi:10.1093/eurheartj/ehaa460 

https://doi.org/10.1093/ntr/ntaa059
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1001/jama.2020.2565
https://doi.org/10.18332/tid/119324
https://doi.org/10.1038/s41562-020-0887-9
https://doi.org/10.1016/j.psychres.2020.113357
https://doi.org/10.1021/acs.jafc.0c04116
https://doi.org/10.1093/eurheartj/ehaa460


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

356 

 http://annalsofrscb.ro 

[9] Zhuge, Y., Qian, H., Zheng, X., Huang, C., Zhang, Y., Li, B., . . . Sundell, J. (2020). 

Effects of parental smoking and indoor tobacco smoke exposure on respiratory outcomes 

in children. Scientific Reports, 10(1), 4311. doi:10.1038/s41598-020-60700-4 

[10] Eisenberg, S. L., & Eisenberg, M. J. (2020). Smoking cessation during the COVID-19 

epidemic. Nicotine and Tobacco Research, 22(9), 1664–1665. doi:10.1093/ntr/ntaa075 

[11] Jiang, C., Chen, Q., & Xie, M. (2020). Smoking increases the risk of infectious diseases: 

A narrative review. Tobacco Induced Diseases, 18, 60. doi:10.18332/tid/123845 

[12] Dubey, A., Saini, D., Roy, S., Bharat, R. P., Bentrad, V., Yau, C., . . . Shankar, A. (2020). 

Tobacco smoking and risk of novel coronavirus infection. Asian Pacific Journal of Cancer 

Care, 5(S1)(Suppl. 1), 175–177. doi:10.31557/apjcc.2020.5.S1.175-177 

[13] Guan, W. J., Ni, Z. Y., Hu, Y., Liang, W. H., Ou, C. Q., He, J. X., . . . China Medical 

Treatment Expert Group for Covid-19. (2020). Clinical characteristics of coronavirus 

disease 2019 in China. New England Journal of Medicine, 382(18), 1708–1720. 

doi:10.1056/NEJMoa2002032 

[14] Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., . . . Peng, Z. (2020). Clinical 

characteristics of 138 hospitalized patients with 2019 novel coronavirus–infected 

pneumonia in Wuhan, China. JAMA, 323(11), 1061–1069. doi:10.1001/jama.2020.1585 

[15] Liu, K., Fang, Y. Y., Deng, Y., Liu, W., Wang, M. F., Ma, J. P., . . . Liu, H. G. (2020). 

Clinical characteristics of novel coronavirus cases in tertiary hospitals in Hubei Province. 

Chinese Medical Journal, 133(9), 1025–1031. doi:10.1097/CM9.0000000000000744 

[16] Tozzi, A., & D’Amato, G. (2020). Cross-reactivity between COVID-19 and childhood 

vaccines? Electronic response to: Del Rio C; Malani PN, 2019 Novel Coronavirus-

Important Information for Clinicians. JAMA Published online February 2020, 5. 

[17] Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., . . . Cao, B. (2020). Clinical 

features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet, 

395(10223), 497–506. doi:10.1016/S0140-6736(20)30183-5 

[18] Vázquez, J. C., & Redolar-Ripoll, D. (2020). COVID-19 outbreak impact in Spain: A role 

for tobacco smoking? Tobacco Induced Diseases, 18, 30. doi:10.18332/tid/120005 

[19] Ahmed, N., Maqsood, A., Abduljabbar, T., & Vohra, F. (2020). Tobacco smoking a 

potential risk factor in transmission of COVID-19 infection. Pakistan Journal of Medical 

Sciences, 36(COVID19–S4)(COVID19-S4), S104–S107. 

doi:10.12669/pjms.36.COVID19-S4.2739 

[20] Li, J., Long, X., Zhu, C., Wang, H., Wang, T., Lin, Z., . . . Xiong, N. (2020). Olfactory 

dysfunction in recovered coronavirus Disease 2019 (COVID‐ 19) patients. Movement 

Disorders, 35(7), 1100–1101. doi:10.1002/mds.28172 

[21] Reddy, R. K., Charles, W. N., Sklavounos, A., Dutt, A., Seed, P. T., & Khajuria, A. 

(2021). The effect of smoking on COVID‐ 19 severity: A systematic review and 

meta‐ analysis. Journal of Medical Virology, 93(2), 1045–1056. doi:10.1002/jmv.26389 

[22] Farsalinos, K., Barbouni, A., Poulas, K., Polosa, R., Caponnetto, P., & Niaura, R. (2020). 

Current smoking, former smoking, and adverse outcome among hospitalized COVID-19 

https://doi.org/10.1038/s41598-020-60700-4
https://doi.org/10.1093/ntr/ntaa075
https://doi.org/10.18332/tid/123845
https://doi.org/10.31557/apjcc.2020.5.S1.175-177
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1097/CM9.0000000000000744
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.18332/tid/120005
https://doi.org/10.12669/pjms.36.COVID19-S4.2739
https://doi.org/10.1002/mds.28172
https://doi.org/10.1002/jmv.26389


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

357 

 http://annalsofrscb.ro 

patients: A systematic review and meta-analysis. Therapeutic Advances in Chronic 

Disease, 11, 2040622320935765. doi:10.1177/2040622320935765 

[23] World Health Organization. (January 25 2020). Clinical management of severe acute 

respiratory infection when novel coronavirus (nCoV) infection is suspected: Interim 

guidance p. 2020a. Geneva: World Health Organization. 

[24] O’Connell, T. Method for preparing tobacco extract for electronic smoking devices. 

Google Patents 2013. 

[25] Alarcon, R., & Healy, J. Electronic smoking device. Google Patents 2016. 

[26] Fadus, M. C., Smith, T. T., & Squeglia, L. M. (2019). The rise of e-cigarettes, pod mod 

devices, and JUUL among youth: Factors influencing use, health implications, and 

downstream effects. Drug and Alcohol Dependence, 201, 85–93. 

doi:10.1016/j.drugalcdep.2019.04.011 

[27] Bhatnagar, A., Maziak, W., Eissenberg, T., Ward, K. D., Thurston, G., King, B. A., . . . 

Rezk-Hanna, M. (2019). Water pipe (hookah) smoking and cardiovascular disease risk: A 

scientific statement from the American Heart Association. Circulation, 139(19), e917–

e936. doi:10.1161/CIR.0000000000000671 

[28] Yalcin, F. K., Er, M., Hasanoglu, H. C., Kilic, H., Senturk, A., Karalezli, A., . . . Erel, O. 

(2017). Deteriorations of pulmonary function, elevated carbon monoxide levels and 

increased oxidative stress amongst water-pipe smokers. International Journal of 

Occupational Medicine and Environmental Health, 30(5), 731–742. 

doi:10.13075/ijomeh.1896.00912 

[29] Shekhar, S., & Hannah-Shmouni, F. (2020). Hookah smoking and COVID-19: Call for 

action. CMAJ, 192(17), E462–E462. doi:10.1503/cmaj.75332 

[30] Silva, A. L. O. D., Moreira, J. C., & Martins, S. R. COVID-19 and smoking: A high-risk 

association. (2020). Cadernos de Saúde Pública, 36(5), e00072020. doi:10.1590/0102-

311x00072020 

[31] World Health Organization. (2020b)  [cited]Available from. Tobacco and water pipe use 

increases the risk of COVID-19. Retrieved from http://www.emro.who.int/tfi/know-the-

truth/tobacco-and-waterpipe-users-are-at-increased-risk-of-covid-19-

infection.html#:~:text=Tobacco%20Free%20initiative-

,Tobacco%20and%20waterpipe%20use%20increases%20the%20risk%20of%20COVID

%2D19. COVID%2D19%20in%20social%20gatherings. 

[32] Marchetti, A. U., Boss, O. L., Schenker, C. M., & Kälin, K. (2020). Water-pipe smoking 

as a risk factor for transmitting Mycobacterium tuberculosis. European Journal of Case 

Reports in Internal Medicine, 7(1), 001342. doi:10.12890/2019_001342 

[33] Wollina, U. (2015). Water pipe smoking and dermatologic consequences. Journal of the 

European Academy of Dermatology and Venereology, 29(8), 1481–1484. 

doi:10.1111/jdv.12984 

[34] Strzelak, A., Ratajczak, A., Adamiec, A., & Feleszko, W. (2018). Tobacco smoke induces 

and alters immune responses in the lung triggering inflammation, allergy, asthma and 

https://doi.org/10.1177/2040622320935765
https://doi.org/10.1016/j.drugalcdep.2019.04.011
https://doi.org/10.1161/CIR.0000000000000671
https://doi.org/10.13075/ijomeh.1896.00912
https://doi.org/10.1503/cmaj.75332
https://doi.org/10.1590/0102-311x00072020
https://doi.org/10.1590/0102-311x00072020
https://doi.org/10.12890/2019_001342
https://doi.org/10.1111/jdv.12984


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

358 

 http://annalsofrscb.ro 

other lung diseases: A mechanistic review. International Journal of Environmental 

Research and Public Health, 15(5), 1033. doi:10.3390/ijerph15051033 

[35] Knishkowy, B., & Amitai, Y. (2005). Water-pipe (narghile) smoking: An emerging health 

risk behavior. Pediatrics, 116(1), e113–e119. doi:10.1542/peds.2004-2173 

[36] Zhang, C., Qin, S., Qin, L., Liu, L., Sun, W., Li, X., . . . Wang, X. (2016). Cigarette 

smoke extract-induced p120-mediated NF-κB activation in human epithelial cells is 

dependent on the RhoA/ROCK pathway. Scientific Reports, 6(1), 23131. 

doi:10.1038/srep23131 

[37] Guzik, K., Skret, J., Smagur, J., Bzowska, M., Gajkowska, B., Scott, D. A., & Potempa, J. 

S. (2011). Cigarette smoke-exposed neutrophils die unconventionally but are rapidly 

phagocytosed by macrophages. Cell Death and Disease, 2(3), e131–e131. 

doi:10.1038/cddis.2011.13 

[38] Mills, E. L., Debets-Ossenkopp, Y., Verbrugh, H. A., & Verhoef, J. (1981). Initiation of 

the respiratory burst of human neutrophils by influenza virus. Infection and Immunity, 

32(3), 1200–1205. doi:10.1128/IAI.32.3.1200-1205.1981 

[39] Lee, J., Taneja, V., & Vassallo, R. (2012). Cigarette smoking and inflammation: Cellular 

and molecular mechanisms. Journal of Dental Research, 91(2), 142–149. 

doi:10.1177/0022034511421200 

[40] Zheng, M., Gao, Y., Wang, G., Song, G., Liu, S., Sun, D., . . . Tian, Z. (2020). Functional 

exhaustion of antiviral lymphocytes in COVID-19 patients. Cellular and Molecular 

Immunology, 17(5), 533–535. doi:10.1038/s41423-020-0402-2 

[41] Qin, C., Zhou, L., Hu, Z., Zhang, S., Yang, S., Tao, Y. et al. (2020). Dysregulation of 

immune response in patients with COVID-19 in Wuhan, China. Clinical Infectious 

Diseases 

[42] Liu, S., Zhang, M., Yang, L., Li, Y., Wang, L., Huang, Z., . . . Zhou, M. (2017). 

Prevalence and patterns of tobacco smoking among Chinese adult men and women: 

Findings of the 2010 national smoking survey. Journal of Epidemiology and Community 

Health, 71(2), 154–161. doi:10.1136/jech-2016-207805 

[43] Farsalinos, K., Barbouni, A., & Niaura, R. (2020). Smoking, vaping and hospitalization 

for COVID-19. Qeios. 

[44] Arcavi, L., & Benowitz, N. L. (2004). Cigarette smoking and infection. Archives of 

Internal Medicine, 164(20), 2206–2216. doi:10.1001/archinte.164.20.2206 

[45] Liu, J., Xie, W., Wang, Y., Xiong, Y., Chen, S., Han, J., & Wu, Q. (2020). A comparative 

overview of COVID-19, MERS and SARS: Review article. International Journal of 

Surgery, 81, 1–8. doi:10.1016/j.ijsu.2020.07.032 

[46] Hoffmann, M., Kleine-Weber, H., Schroeder, S., Krüger, N., Herrler, T., Erichsen, S., . . . 

Pöhlmann, S. (2020). SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 and is 

blocked by a clinically proven protease inhibitor. Cell, 181(2), 271–280.e8. 

doi:10.1016/j.cell.2020.02.052 

https://doi.org/10.3390/ijerph15051033
https://doi.org/10.1542/peds.2004-2173
https://doi.org/10.1038/srep23131
https://doi.org/10.1038/cddis.2011.13
https://doi.org/10.1128/IAI.32.3.1200-1205.1981
https://doi.org/10.1177/0022034511421200
https://doi.org/10.1038/s41423-020-0402-2
https://doi.org/10.1136/jech-2016-207805
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1016/j.ijsu.2020.07.032
https://doi.org/10.1016/j.cell.2020.02.052


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

359 

 http://annalsofrscb.ro 

[47] Rockx, B., Baas, T., Zornetzer, G. A., Haagmans, B., Sheahan, T., Frieman, M., . . . 

Katze, M. G. (2009). Early upregulation of acute respiratory distress syndrome-associated 

cytokines promotes lethal disease in an aged-mouse model of severe acute respiratory 

syndrome coronavirus infection. Journal of Virology, 83(14), 7062–7074. 

doi:10.1128/JVI.00127-09 

[48] Li, G., He, X., Zhang, L., Ran, Q., Wang, J., Xiong, A., . . . Chang, C. (2020). Assessing 

ACE2 expression patterns in lung tissues in the pathogenesis of COVID-19. Journal of 

Autoimmunity, 112, 102463. doi:10.1016/j.jaut.2020.102463 

[49] Cai G. Bulk and single-cell transcriptomics identify tobacco-use disparity in lung gene 

expression of ACE2, the receptor of. (2019–). nCov. MedRxiv 2020. 

[50] Wang, J., Luo, Q., Chen, R., Chen, T., & Li, J. (2020). Susceptibility analysis of COVID-

19 in smokers based on ACE2. Preprintsorg. 

[51] Cai, G., Bossé, Y., Xiao, F., Kheradmand, F., & Amos, C. I. (2020)(ja). Tobacco smoking 

increases the lung gene expression of ACE2, the receptor of SARS-CoV-2. American 

Journal of Respiratory and Critical Care Medicine, 201(12), 1557–1559. 

doi:10.1164/rccm.202003-0693LE 

[52] Brake, S. J., Barnsley, K., Lu, W., McAlinden, K. D., Eapen, M. S., & Sohal, S. S. 

(2020). Smoking upregulates angiotensin-converting enzyme-2 receptor: A potential 

adhesion site for novel coronavirus SARS-CoV-2 (Covid-19). Multidisciplinary Digital 

Publishing Institute. 

[53] Smith, J. C., Sausville, E. L., Girish, V., Yuan, M. L., Vasudevan, A., John, K. M., & 

Sheltzer, J. M. (2020). Cigarette smoke exposure and inflammatory signaling increase the 

expression of the SARS-CoV-2 receptor ACE2 in the respiratory tract. Developmental 

Cell, 53(5), 514–529.e3. doi:10.1016/j.devcel.2020.05.012 

[54] Zhou, F., Yu, T., Du, R., Fan, G., Liu, Y., Liu, Z., . . . Cao, B. (2020). Clinical course and 

risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: A 

retrospective cohort study. Lancet, 395(10229), 1054–1062. doi:10.1016/S0140-

6736(20)30566-3 

[55] Zhang, L., Yan, X., Fan, Q., Liu, H., Liu, X., Liu, Z., & Zhang, Z. (2020). D‐ dimer 

levels on admission to predict in‐ hospital mortality in patients with Covid‐ 19. Journal 

of Thrombosis and Haemostasis, 18(6), 1324–1329. doi:10.1111/jth.14859 

[56] Yao, Y., Cao, J., Wang, Q., Shi, Q., Liu, K., Luo, Z., . . . Hu, B. (2020). D-dimer as a 

biomarker for disease severity and mortality in COVID-19 patients: A case control study. 

Journal of Intensive Care, 8(1), 49. doi:10.1186/s40560-020-00466-z 

[57] Changeux, J. P., Amoura, Z., Rey, F. A., & Miyara, M. (2020). A nicotinic hypothesis for 

Covid-19 with preventive and therapeutic implications. Comptes Rendus Biologies, 

343(1), 33–39. doi:10.5802/crbiol.8 

[58] Miyara, M., Tubach, F., Pourcher, V., Morelot-Panzini, C., Pernet, J., Haroche, J. (May 

2020). Low rate of daily active tobacco smoking in patients with symptomatic cOvID-19. 

Qeios, 9. doi:10.32388/WPP19W.4 

https://doi.org/10.1128/JVI.00127-09
https://doi.org/10.1016/j.jaut.2020.102463
https://doi.org/10.1164/rccm.202003-0693LE
https://doi.org/10.1016/j.devcel.2020.05.012
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1111/jth.14859
https://doi.org/10.1186/s40560-020-00466-z
https://doi.org/10.5802/crbiol.8
https://doi.org/10.32388/WPP19W.4


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 351 - 360 

Received 05 March 2021; Accepted 01 April 2021. 
  

360 

 http://annalsofrscb.ro 

[59] Zhang, J. J., Dong, X., Cao, Y. Y., Yuan, Y. D., Yang, Y. B., Yan, Y. Q., . . . Gao, Y. D. 

(2020). Clinical characteristics of 140 patients infected with SARS-CoV-2 in Wuhan, 

China. Allergy, 75(7), 1730–1741. doi:10.1111/all.14238 

[60] Liu, W., Tao, Z. W., Wang, L., Yuan, M. L., Liu, K., Zhou, L., . . . Hu, Y. (2020). 

Analysis of factors associated with disease outcomes in hospitalized patients with 2019 

novel coronavirus disease. Chinese Medical Journal, 133(9), 1032–1038. 

doi:10.1097/CM9.0000000000000775 

[61] Lippi, G., & Henry, B. M. (2020). Active smoking is not associated with severity of 

coronavirus disease 2019 (COVID-19). European Journal of Internal Medicine 

[62] Fernandes, M., Thakur, J. R., & Gavanje, M. S. (2021). A Study to assess knowledge 

regarding covid-19 among Nursing students. Asian Journal of Nursing Education and 

Research, 11(1), 65–67. doi:10.5958/2349-2996.2021.00017.3 

[63] Jain, M. S., & Barhate, S. D. (2021). Favipiravir has been investigated for the treatment of 

life-threatening pathogens such as Ebola virus, Lassa virus, and now COVID-19: A 

review. 10.5958/2231-5691.2021.00008.3 doi. 

[64] Chavhan, A. B., Jadhav, P. S., & Shelke, S. (2021). COVID 19: Outbreak, Structure and 

Current therapeutic strategies. Asian Journal of Pharmacy and Technology, 11(1), 76–83. 

doi:10.5958/2231-5713.2021.00013.1 

[65] Bhavanisha Rithiga, S., & Shanmugasundaram, S. (2021). Virtual screening of 

pentahydroxyflavone—A potent COVID-19 major protease inhibitor. Asian Journal of 

Research in Pharmaceutical Science, 11(1), 7–14. doi:10.5958/2231-5659.2021.00002.3 

[66] Dewangan, V., Sahu, R., Satapathy, T., & Roy, A. (2020). The Exploring of Current 

Development status and the unusual Symptoms of coronavirus Pandemic (Covid-19). 

Research Journal of Pharmacology and Pharmacodynamics, 12(4), 172–176. 

doi:10.5958/2321-5836.2020.00031.2 

[67] Dawood, A. A. (2021). SARS-CoV-2 is originated from bat corona virus. Research 

Journal of Science and Technology, 13(1), 31–32. doi:10.5958/2349-2988.2021.00005.X 

 

https://doi.org/10.1111/all.14238
https://doi.org/10.1097/CM9.0000000000000775
https://doi.org/10.5958/2349-2996.2021.00017.3
https://doi.org/10.5958/2231-5713.2021.00013.1
https://doi.org/10.5958/2231-5659.2021.00002.3
https://doi.org/10.5958/2321-5836.2020.00031.2
https://doi.org/10.5958/2349-2988.2021.00005.x

