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Abstract 

Fact Sheet 3 describes the effects of nicotine on the lung and respiratory tract. Respiratory 
conditions caused by localised nicotine (not gases, added flavourings or particulates) are 
plausible given laboratory animal models and clinical evidence demonstrating the potential for 
nicotine in cigarettes, e-cigarettes or vaping exposure to cause a wide range of physiologic 
effects on the pulmonary system. Effects include altered gene expression, inhibited nasal and 
bronchial cilia, impaired macrophage function, increased endothelial stiffness, and increased 
inflammation. These effects may be seen in young "never smokers", particularly those with no 
previous respiratory illnesses. 

 

1. Nicotine Uptake in the Respiratory Tract 

Nicotine is readily taken up in the respiratory tract, which, apart from the lungs, includes the 

nose (Wall et al., 2022), the ears, the mouth and the eustachian tubes of the ears (Russell et 

al., 1983; Wall et al., 2022). Nicotine nasal spray was an effective pharmacotherapy for 

smoking cessation (Russell et al., 1983) and was available in Australia for some years. 
 

2. Nicotine and the Cough Reflex 

Dr William Whitby, previously a GP of Bondi Junction, once had a sign in his practice that said, 

"Asthmatics are Welcome to Smoke". Whitby had written a book, "Smoking is Good for You" 

(Whitby, 1982), and he believed that all his asthmatic patients felt better and coughed less 

when they smoked. Whitby was subsequently exposed as heavily supported by the tobacco 

industry (Chapman, 2003). However, he was right in a way. Renee commented on this in an 

editorial in 1995—an increase in coughing is a commonly reported side-effect of quitting 

smoking (Bittoun, 1995). It is a nicotine effect unrelated to inhaled particulate matter. Nicotine 

may suppress a cough reflex (Sitkauskiene & Dicpinigaitis, 2010) and reduce the impact of a 

capsaicin challenge, a common test for asthma (Dicpinigaitis, 2017). 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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3. Nicotine and Respiratory Cilian Mucosa 

Nicotine harms cilia activity. It impairs the primary function of cilia to clear noxious agents up 

and out of the respiratory tree (Ballenger et al., 1965; Moses et al., 2017). Using epithelial cells 

from the ferrets' trachea, Hahn et al. (1992) have shown that nicotine increases ciliary beat 

frequency compared to control tissue through a direct effect on respiratory cilia.  
 

4. Nicotine and Respiratory Immunity  

Bai et al. (2017) have shown that nicotine impairs macrophage functioning, leading to 

dysfunctional immunity. Other studies (Comer et al., 2014) have shown that nicotine has 

cytotoxic properties and modulates innate immune responses (Valdez-Miramontes et al., 

2020). The negative effect on the immune system may lead to a lack of vital immune cells 

needed to fight infection, as we see in smokers and patients with chronic obstructive 

pulmonary disease (COPD) (Eapen et al., 2017). It appears that both respiratory mucosa and 

immunity are affected. 
 

5. Nicotine and Infant Lung Health  

Adverse effects on the lung development of infants are linked to maternal nicotine use during 

pregnancy (McEvoy & Spindel, 2017) and breastfeeding (Primo et al., 2013).  
 

6. Nicotine and COVID-19 

Smoking (Brake et al., 2020; Eapen et al., 2021) and vaping (McAlinden et al., 2021; Russo et 

al., 2020) are risk factors for COVID-19 and nicotine may be the missing link. This may also be 

true for other infections, such as pneumococcus in the airways (Miyashita et al., 2018). 
 

7. Nicotine and Passive Vaping 

Nicotine-containing vapes risk respiratory symptoms in bystanders (Islam et al., 2022). 
 

 8. Nicotine, Vaping and EVALI 

Complex respiratory symptoms and test characteristics are criteria for diagnosing EVALI and 

other lung injuries from vaping (Garg et al., 2022). 

  

https://creativecommons.org/licenses/by-nc-nd/4.0/


 
 

 
PROFESSOR RENEE BITTOUN: NICOTINE ADDICTION UNIT – LIFESTYLE MEDICINE AND HEALTH RESEARCH CENTRE  
© 2022. This work is licensed under a CC BY NC ND 4.0 license 
 

WANT TO LEARN MORE? CALL +61 2 49802377 TO ENQUIRE ABOUT AVONDALE UNIVERSITY’S POST-GRADUATE “NICOTINE ADDICTION & 
SMOKING CESSATION” MICRO-CREDENTIAL   
 
3 

References 

Bai, X., Stitzel, J. A., Bai, A., Zambrano, C. A., Phillips, M., Marrack, P., & Chan, E. D. (2017). 

Nicotine impairs macrophage control of mycobacterium tuberculosis. American Journal 

of Respiratory Cell and Molecular Biology, 57(3), 324-333. 

https://doi.org/10.1165/rcmb.2016-0270OC   

Ballenger, J. J., Dawson, F. W., DeRuyter, M. G., & Harding, H. B. (1965). Effects of nicotine on 

ciliary activity in vitro. Annals of Otology, Rhinology & Laryngology, 74(2), 303-311. 

https://doi.org/10.1177/000348946507400202   

Bittoun, R. (1995). Smoking more – enjoying the asthma. Australian and New Zealand Journal 

of Medicine, 25(1), 3-3. https://doi.org/10.1111/j.1445-5994.1995.tb00570.x   

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) [Editorial]. Journal of Clinical Medicine, 9(3), 

Article 841. https://doi.org/10.3390/jcm9030841   

Chapman, S. (2003). "It is possible he is a kind of nut": How the tobacco industry quietly 

promoted Dr William Whitby. Tobacco Control, 12(Suppl. 3), iii4-iii6. 

https://doi.org/10.1136/tc.12.suppl_3.iii4   

Comer, D. M., Elborn, J. S., & Ennis, M. (2014). Inflammatory and cytotoxic effects of acrolein, 

nicotine, acetylaldehyde and cigarette smoke extract on human nasal epithelial cells. 

BMC Pulmonary Medicine, 14, Article 32. https://doi.org/10.1186/1471-2466-14-32   

Dicpinigaitis, P. V. (2017). Effect of tobacco and electronic cigarette use on cough reflex 

sensitivity. Pulmonary Pharmacology & Therapeutics, 47, 45-48. 

https://doi.org/10.1016/j.pupt.2017.01.013   

Eapen, M. S., Lu, W., Hackett, T. L., Singhera, G. K., Thompson, I. E., McAlinden, K. D., Hardikar, 

A., Weber, H. C., Haug, G., Wark, P. A. B., Chia, C., & Sohal, S. S. (2021). Dysregulation of 

endocytic machinery and ACE2 in small airways of smokers and COPD patients can 

augment their susceptibility to SARS-CoV-2 (COVID-19) infections. American Journal of 

Physiology - Lung Cellular and Molecular Physiology, 320(1), L158-L163. 

https://doi.org/10.1152/ajplung.00437.2020   

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1165/rcmb.2016-0270OC
https://doi.org/10.1177/000348946507400202
https://doi.org/10.1111/j.1445-5994.1995.tb00570.x
https://doi.org/10.3390/jcm9030841
https://doi.org/10.1136/tc.12.suppl_3.iii4
https://doi.org/10.1186/1471-2466-14-32
https://doi.org/10.1016/j.pupt.2017.01.013
https://doi.org/10.1152/ajplung.00437.2020


 
 

 
PROFESSOR RENEE BITTOUN: NICOTINE ADDICTION UNIT – LIFESTYLE MEDICINE AND HEALTH RESEARCH CENTRE  
© 2022. This work is licensed under a CC BY NC ND 4.0 license 
 

WANT TO LEARN MORE? CALL +61 2 49802377 TO ENQUIRE ABOUT AVONDALE UNIVERSITY’S POST-GRADUATE “NICOTINE ADDICTION & 
SMOKING CESSATION” MICRO-CREDENTIAL   
 
4 

Eapen, M. S., McAlinden, K., Tan, D., Weston, S., Ward, C., Muller, H. K., Walters, E. H., & Sohal, 

S. S. (2017). Profiling cellular and inflammatory changes in the airway wall of mild to 

moderate COPD. Respirology, 22(6), 1125-1132. https://doi.org/10.1111/resp.13021   

Garg, I., Vidholia, A., Garg, A., Singh, S., Agahi, A., Laroia, A., Saboo, S. S., Comellas, A. P., 

Hoffman, E. A., & Nagpal, P. (2022). E-cigarette or vaping product use–associated lung 

injury: A review of clinico-radio-pathological characteristics. Respiratory Investigation, 

60(6), 738-749. https://doi.org/10.1016/j.resinv.2022.06.011   

Hahn, H. L., Kleinschrot, D., & Hansen, D. (1992). Nicotine increases ciliary beat frequency by a 

direct effect on respiratory cilia. The Clinical Investigator, 70(3-4), 244-251. 

https://doi.org/10.1007/bf00184658   

Islam, T., Braymiller, J., Eckel, S. P., Liu, F., Tackett, A. P., Rebuli, M. E., Barrington-Trimis, J., & 

McConnell, R. (2022). Secondhand nicotine vaping at home and respiratory symptoms 

in young adults. Thorax, 77(7), 663-668. https://doi.org/10.1136/thoraxjnl-2021-

217041   

McAlinden, K. D., Lu, W., Ferdowsi, P. V., Myers, S., Markos, J., Larby, J., Chia, C., Weber, H. C., 

Haug, G., Eapen, M. S., & Sohal, S. S. (2021). Electronic cigarette aerosol Is cytotoxic and 

increases ACE2 expression on human airway epithelial cells: Implications for SARS-CoV-

2 (COVID-19). Journal of Clinical Medicine, 10(5), Article 1028. 

https://doi.org/10.3390/jcm10051028   

McEvoy, C. T., & Spindel, E. R. (2017). Pulmonary effects of maternal smoking on the fetus and 

child: Effects on lung development, respiratory morbidities, and life long lung health. 

Paediatric Respiratory Reviews, 21, 27-33. https://doi.org/10.1016/j.prrv.2016.08.005   

Miyashita, L., Suri, R., Dearing, E., Mudway, I., Dove, R. E., Neill, D. R., Van Zyl-Smit, R., 

Kadioglu, A., & Grigg, J. (2018). E-cigarette vapour enhances pneumococcal adherence 

to airway epithelial cells. European Respiratory Journal, 51(2), Article 1701592. 

https://doi.org/10.1183/13993003.01592-2017   

Moses, E., Wang, T., Corbett, S., Jackson, G. R., Drizik, E., Perdomo, C., Perdomo, C., Kleerup, E., 

Brooks, D., O'Connor, G., Dubinett, S., Hayden, P., Lenburg, M. E., & Spira, A. (2017). 

Molecular impact of electronic cigarette aerosol exposure in human bronchial 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1111/resp.13021
https://doi.org/10.1016/j.resinv.2022.06.011
https://doi.org/10.1007/bf00184658
https://doi.org/10.1136/thoraxjnl-2021-217041
https://doi.org/10.1136/thoraxjnl-2021-217041
https://doi.org/10.3390/jcm10051028
https://doi.org/10.1016/j.prrv.2016.08.005
https://doi.org/10.1183/13993003.01592-2017


 
 

 
PROFESSOR RENEE BITTOUN: NICOTINE ADDICTION UNIT – LIFESTYLE MEDICINE AND HEALTH RESEARCH CENTRE  
© 2022. This work is licensed under a CC BY NC ND 4.0 license 
 

WANT TO LEARN MORE? CALL +61 2 49802377 TO ENQUIRE ABOUT AVONDALE UNIVERSITY’S POST-GRADUATE “NICOTINE ADDICTION & 
SMOKING CESSATION” MICRO-CREDENTIAL   
 
5 

epithelium. Toxicological Sciences, 155(1), 248-257. 

https://doi.org/10.1093/toxsci/kfw198   

Primo, C. C., Ruela, P. B., Brotto, L. D., Garcia, T. R., & Lima Ede, F. (2013). Effects of maternal 

nicotine on breastfeeding infants. Revista Paulista de Pediatria, 31(3), 392-397. 

https://doi.org/10.1590/s0103-05822013000300018   

Russell, M. A., Jarvis, M. J., Feyerabend, C., & Fernö, O. (1983). Nasal nicotine solution: A 

potential aid to giving up smoking? British Medical Journal, 286(6366), 683-684. 

https://doi.org/10.1136/bmj.286.6366.683   

Russo, P., Bonassi, S., Giacconi, R., Malavolta, M., Tomino, C., & Maggi, F. (2020). COVID-19 and 

smoking: Is nicotine the hidden link? European Respiratory Journal, 55(6), Article 

2001116. https://doi.org/10.1183/13993003.01116-2020   

Sitkauskiene, B., & Dicpinigaitis, P. V. (2010). Effect of smoking on cough reflex sensitivity in 

humans. Lung, 188(Suppl 1), 29-32. https://doi.org/10.1007/s00408-009-9188-9   

Valdez-Miramontes, C. E., Trejo Martínez, L. A., Torres-Juárez, F., Rodríguez Carlos, A., Marin-

Luévano, S. P., de Haro-Acosta, J. P., Enciso-Moreno, J. A., & Rivas-Santiago, B. (2020). 

Nicotine modulates molecules of the innate immune response in epithelial cells and 

macrophages during infection with M. tuberculosis. Clinical & Experimental 

Immunology, 199(2), 230-243. https://doi.org/10.1111/cei.13388   

Wall, A., Roslin, S., Borg, B., McDermott, S., Walele, T., Nahde, T., O'Connell, G., Thompson, J., 

Lubberink, M., & Antoni, G. (2022). E-cigarette aerosol eeposition and disposition of 

[(11)C] nicotine using Positron Emission Tomography: A comparison of nicotine uptake 

in lungs and brain using two different nicotine formulations. Pharmaceuticals, 15(3), 

Article 367. https://doi.org/10.3390/ph15030367   

Whitby, W. T. (1982). Smoking is good for you. Michael Glyn  

 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/toxsci/kfw198
https://doi.org/10.1590/s0103-05822013000300018
https://doi.org/10.1136/bmj.286.6366.683
https://doi.org/10.1183/13993003.01116-2020
https://doi.org/10.1007/s00408-009-9188-9
https://doi.org/10.1111/cei.13388
https://doi.org/10.3390/ph15030367

	Nicotine Fact Sheet 3: Nicotine and the Lungs
	Recommended Citation

	tmp.1667959702.pdf.S314b

