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COVID-19, the deadly infectious respiratory disease caused by a 
coronavirus (SARS-CoV-2) that reached pandemic levels in early 2020, 
continues to impact many around the world. Many efforts to control 
COVID-19′s spread have focused on preventing SARS-CoV-2 infection 
among those particularly vulnerable to the disease, such as people over 
the age of 60 and/or with underlying medical conditions. However, 
there may be other factors that increase SARS-CoV-2 infection and 
resulting morbidity and mortality, including the use of electronic ciga
rettes or electronic nicotine delivery systems (ENDS), also known as 
“vaping.” 

1. The effects of ENDS use: preclinical data 

Pre-clinical studies suggest a mechanism by which chronic ENDS use 
could impact COVID-19 outcomes: ENDS aerosol, independent of nico
tine, disrupts alveolar surfactant homeostasis (Madison et al., 2019). 
Notably, ENDS-induced disruption in surfactant homeostasis along with 
aberrant lung macrophage responses to viral infection increased 
morbidity and mortality in mice exposed to influenza (Madison et al., 
2019). Human studies also demonstrate that ENDS use is associated with 
life-threatening lipoid pneumonia (McCauley et al., 2012; Thota and 
Latham, 2014; Atkins and Drescher, 2015; Modi et al., 2015; Itoh et al., 
2018; Viswam et al., 2018). Thus, ENDS users may be at greater risk for 
negative outcomes associated with SARS-CoV-2 infection. Indeed, lung 
surfactant disruption and lung inflammation may represent a major 
concern regarding COVID-19 outcomes. The receptor for coronavirus is 
expressed on airway epithelial cells including the distal alveolar type II 
(AT-II) cells, a specialized type of stem cells in the lungs that make 
surfactant (Smith et al., 2020). This substance helps the alveoli in the 
lungs stay open between breaths and is critical to normal lung function. 
As the inflammation from COVID-19 pneumonia progresses, it causes 

atelectasis (alveolar collapse), and hypoxemia, which are associated 
with loss of surfactant (Ainsworth and Milligan, 2002). Further, previ
ous research found that lung cell samples from patients whose cause of 
death was SARS-CoV infection failed to express surfactant (Chen et al., 
2007). The authors concluded that acute viral infection of AT-II cells 
could promote disruption of lung repair and induce acute respiratory 
distress syndrome (ARDS), a hallmark of novel coronavirus infection 
(Hu et al., 2020). Together, these findings suggest that disruption of lung 
surfactant production, as ENDS aerosol exposure does in mice, may 
exacerbate COVID-19 health risks. Research in clinical or population 
settings is needed to examine the relationship between ENDS use and 
COVID-19 further, though recent epidemiological research suggests an 
association between ENDS use and COVID-19 (Gaiha et al., 2020). 

2. Public perception of ENDS use and COVID-19 

Despite scientific evidence to the contrary, some ENDS users believe 
that ENDS use is protective against COVID-19. In a recent study that used 
a mixed-method approach to examine self-reports of how COVID-19 has 
impacted ENDS users from across the United States (Soule et al., 2020), 
some ENDS users reported that they believed: i) the heat generated from 
their ENDS device may kill the coronavirus, ii) ENDS use may increase 
immune system response, and iii) ENDS use may provide a protective 
layer to prevent COVID-19. The extent to which these beliefs are com
mon is uncertain, though similar messages are being spread online. 
Indeed, at one website related to ENDS use and COVID-19 under the 
heading “Will vaping protect you from bacteria and viruses?”, the text 
reads “So, does PG [propylene glycol] stop vapers from getting sick? We 
still don’t know. Bottom line: it might. It definitely can kill bacteria and 
viruses. The trick, it seems, might be hitting the microbes at just the right 
moment with the right amount of PG…” (Vaping and Coronavirus, 
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2020). This website refers to blogs, Twitter posts, and other media 
sources to support the text, and also includes references to empirical 
reports that appear to be related to the topic of ENDS use and COVID-19. 
For example, one blog post (Farsalinos, 2020) that is quoted at the 
website includes the erroneous text: “There is no evidence on any effects 
of e-cigarettes on coronavirus infectivity and disease progression, and 
we cannot exclude the possibility that the use of propylene glycol might 
have some beneficial effects.” This blog cites research from the 1940s 
examining the possible anti-bacterial and anti-viral properties of pro
pylene glycol gas (as opposed to aerosol generated from ENDS devices). 

However, one of the empirical reports to which the text refers is from 
a 1980 U.S. Environmental Protection Agency document that predates 
COVID-19 by three decades and describes the effectiveness of aero
solized propylene glycol for reducing the number of airborne bacteria. 
The document concludes that “adequate experimental data is available 
to show that air sanitizers do not sterilize, disinfect, act as a germicide, 
or protect experimental animals from infections by airborne bacteria or 
viruses. Thus, claims of value in preventing or treating diseases, or 
providing any other health protection, whether expressed or implied, 
are not acceptable” (Sanitizers, 2020). However, the online text con
tinues to cite a blog and a hypothesis generated from a case study (Miler 
and Hajek, 2017) in which the authors speculate that propylene glycol 
from ENDS use may have a beneficial antimicrobial effect. 

3. Impacts of misinformation from health professionals, 
researchers, and media outlets 

Further research is needed to examine what impact speculations that 
ENDS use may be protective for COVID-19 outcomes may have, espe
cially when they are spread widely and rapidly online. However, recent 
events demonstrate how unsubstantiated suggestions regarding putative 
methods of reducing COVID-19 morbidity and mortality are of great 
concern because of their potential for influencing behavior. One 
example of this potential influence was documented recently when 
shortages of the drug hydroxychloroquine were observed after sugges
tions, made without supporting scientific data, that it could be used to 
prevent or treat COVID-19 (U.S. Food and Drug Administration, 2020). 
Similarly, after claims that nicotine might be effective for COVID-19 
prevention or treatment, limits had to be set on nicotine replacement 
therapy products sold in France due to a spike in demand (France limits 
nicotine sales after researchers say it may protect against coronavirus, 
2020). In these two scenarios, unsubstantiated suggestions may have 
caused drug shortages while increasing the potential for unintended 
consequences among individuals who self-administered these medica
tions that were not proven to prevent or treat COVID-19. 

Similarly, suggestions that ENDS use may be protective for COVID- 
19 made online, in popular media, or by researchers, have the poten
tial to cause major negative impacts on public health. While very pre
liminary results (Farsalinos, 2020), based on minimal data of uncertain 
quality (Polubriaginof et al., 2017; Schofield and Hill, 1999) suggest that 
nicotine may play a protective role in COVID-19 based on reduced 
incidence of COVID-19 among cigarette smokers, much more research is 
needed before that hypothesis is addressed definitively. Indeed, data 
supporting this “smoker’s paradox” are “limited and questionable” 
(Usman et al., 2020). Conversely, a meta-analysis and systematic review 
suggest that progression to severe forms of COVID-19 is more likely 
among smokers than non-smokers (Patanavanich and Glantz, 2020; 
Vardavas and Nikitara, 2020). There are still many unanswered ques
tions regarding whether cigarette smoking plays a role in reduced 
incidence of COVID-19, and if any potential effects can be linked to 
nicotine or ENDS use. For example, cigarette smoking may have effects 
on squamous metaplasia that reduce viral binding (Farsalinos et al., 
2020), or have other effects that are not dependent on nicotine. 
Furthermore, the long-term health effects of administering nicotine by 
inhalation of ENDS aerosol remain uncertain (Eissenberg et al., 2020), 
and current evidence suggests that chronic ENDS use increases the 

morbidity and mortality associated with viral infection (Madison et al., 
2019). Until more is known, health practitioners should continue to 
follow Centers for Disease Control guidelines regarding ENDS use. 
Specifically, while ENDS may benefit some cigarette smokers looking to 
quit smoking, ENDS are not safe for youth, young adults, pregnant 
women, or non-tobacco users (CDCTobaccoFree, 2020). There are 
currently no available data that indicate ENDS use is protective for 
COVID-19, and health professionals should share this message widely. 

Funding and author disclosures 

This research was supported by grant number U54DA036105 from 
the National Institute on Drug Abuse of the National Institutes of Health 
and the Center for Tobacco Products of the U.S. Food and Drug 
Administration. The content is solely the responsibility of the authors 
and does not necessarily represent the official views of NIH or the FDA. 
E. Soule and T. Eissenberg are named on a patent application for a 
smartphone app that determines electronic cigarette device and liquid 
characteristics. T. Eissenberg is a paid consultant in litigation against the 
tobacco industry and also against the electronic cigarette industry and is 
named on a patent for a device that measures the puffing behavior of 
electronic cigarette users. 

Declaration of Competing Interest 

The following authors report specific relationships that could be 
interpreted as implying a conflict (name author, nature of the relation
ship, and company or organization): E. Soule and T. Eissenberg are 
named on a patent application for a smartphone app that determines 
electronic cigarette device and liquid characteristics. T. Eissenberg is a 
paid consultant in litigation against the tobacco industry and are named 
on a patent for a device that measures the puffing behavior of electronic 
cigarette users. In addition, as of September 2019, T. Eissenberg is a 
consultant in litigation against the electronic cigarette industry. 

References 

Madison, M.C., Landers, C.T., Gu, B.-H., et al., 2019. Electronic cigarettes disrupt lung 
lipid homeostasis and innate immunity independent of nicotine. J. Clin. Invest. 129 
(10), 4290–4304. https://doi.org/10.1172/JCI128531. 

McCauley, L., Markin, C., Hosmer, D., 2012. An unexpected consequence of electronic 
cigarette use. Chest 141 (4), 1110–1113. https://doi.org/10.1378/chest.11-1334. 

Thota, D., Latham, E., 2014. Case report of electronic cigarettes possibly associated with 
eosinophilic pneumonitis in a previously healthy active-duty sailor. J. Emerg. Med. 
47 (1), 15–17. https://doi.org/10.1016/j.jemermed.2013.09.034. 

Atkins, G., Drescher, F., 2015. Acute inhalational lung injury related to the use of 
electronic nicotine delivery system (ENDS). Chest 148 (4), 83A. https://doi.org/ 
10.1378/chest.2281610. 

Modi, S., Sangani, R., Alhajhusain, A., 2015. Acute lipoid pneumonia secondary to e- 
cigarettes use: an unlikely replacement for cigarettes. Chest 148 (4), 382A. https:// 
doi.org/10.1378/chest.2274860. 

Itoh, M., Aoshiba, K., Herai, Y., Nakamura, H., Takemura, T., 2018. Lung injury 
associated with electronic cigarettes inhalation diagnosed by transbronchial lung 
biopsy. Respirol. Case Rep. 6 (1), e00282 https://doi.org/10.1002/rcr2.282. 

Viswam, D., Trotter, S., Burge, P.S., Walters, G.I., 2018. Respiratory failure caused by 
lipoid pneumonia from vaping e-cigarettes. BMJ Case Rep. 2018 https://doi.org/ 
10.1136/bcr-2018-224350. 

Smith, J.C., Sausville, E.L., Girish, V., et al. Cigarette smoke exposure and inflammatory 
signaling increase the expression of the SARS-CoV-2 receptor ACE2 in the respiratory 
tract. Developmental Cell. Published online May 16, 2020. doi: 10.1016/j. 
devcel.2020.05.012. 

Ainsworth, S.B., Milligan, D.W.A., 2002. Surfactant therapy for respiratory distress 
syndrome in premature neonates. Am. J. Respir. Med. 1 (6), 417–433. https://doi. 
org/10.1007/BF03257169. 

Chen, Y., Chan, V.-S.-F., Zheng, B., et al., 2007. A novel subset of putative stem/ 
progenitor CD34+Oct-4+ cells is the major target for SARS coronavirus in human 
lung. J. Exp. Med. 204 (11), 2529–2536. https://doi.org/10.1084/jem.20070462. 

Hu, Y., Sun, J., Dai, Z., et al., 2020. Prevalence and severity of corona virus disease 2019 
(COVID-19): a systematic review and meta-analysis. J. Clin. Virol. 127, 104371 
https://doi.org/10.1016/j.jcv.2020.104371. 

Gaiha, S.M., Cheng, J., Halpern-Felsher, B., 2020. Association between youth smoking, 
electronic cigarette use, and COVID-19. J. Adolesc. Health 67 (4), 519–523. https:// 
doi.org/10.1016/j.jadohealth.2020.07.002. 

Soule, E.K., Mayne, S., Snipes, W., Guy, M.C., Breland, A., Fagan, P., 2020. Impacts of 
COVID-19 on electronic cigarette purchasing, use and related behaviors. Int. J. 

E.K. Soule et al.                                                                                                                                                                                                                                 

https://doi.org/10.1172/JCI128531
https://doi.org/10.1378/chest.11-1334
https://doi.org/10.1016/j.jemermed.2013.09.034
https://doi.org/10.1378/chest.2281610
https://doi.org/10.1378/chest.2281610
https://doi.org/10.1378/chest.2274860
https://doi.org/10.1378/chest.2274860
https://doi.org/10.1002/rcr2.282
https://doi.org/10.1136/bcr-2018-224350
https://doi.org/10.1136/bcr-2018-224350
https://doi.org/10.1007/BF03257169
https://doi.org/10.1007/BF03257169
https://doi.org/10.1084/jem.20070462
https://doi.org/10.1016/j.jcv.2020.104371
https://doi.org/10.1016/j.jadohealth.2020.07.002
https://doi.org/10.1016/j.jadohealth.2020.07.002


Preventive Medicine Reports 20 (2020) 101255

3

Environ. Res. Public Health 17 (18), 6762. https://doi.org/10.3390/ 
ijerph17186762. 

Vaping and Coronavirus: What We Know and What We Don’t. Vaping360. Accessed May 
20, 2020. https://vaping360.com/vape-news/89213/vaping-and-coronavirus-what- 
we-know-and-what-we-dont/. 

Farsalinos, K., Smoking, vaping and the coronavirus (COVID-19) epidemic: rumors vs. 
evidence. E-cigarette research. Accessed September 24, 2020. http://www. 
ecigarette-research.org/research/index.php/whats-new/2020/278-corona. 

Air Sanitizers | Pesticides | US EPA. Accessed May 20, 2020. https://archive.epa.gov/ 
pesticides/oppad001/web/html/dis-11.html. 

Miler, J.A., Hajek, P., 2017. Resolution of recurrent tonsillitis in a non-smoker who 
became a vaper. A case study and new hypothesis. Med. Hypotheses 109, 17–18. 
https://doi.org/10.1016/j.mehy.2017.09.006. 

U.S. Food and Drug Administration. Coronavirus (COVID-19) Update: Daily Roundup 
April 7, 2020. FDA. Published April 7, 2020. Accessed May 20, 2020. https://www. 
fda.gov/news-events/press-announcements/coronavirus-covid-19-update-daily- 
roundup-april-7-2020. 

France limits nicotine sales after researchers say it may protect against coronavirus. The 
Independent. Published April 26, 2020. Accessed May 20, 2020. https://www. 
independent.co.uk/news/world/europe/coronavirus-france-nicotine-patch-gum- 
research-covid-19-a9484696.html. 

Farsalinos, K., Barbouni, A., Niaura, R., Systematic review of the prevalence of current 
smoking among hospitalized COVID-19 patients in China: could nicotine be a 

therapeutic option? Intern. Emerg. Med. Published online May 9, 20. doi: 10.1007/ 
s11739-020-02355-7. 

Polubriaginof, F., Salmasian, H., Albert, D.A., Vawdrey, D.K., 2017. Challenges with 
collecting smoking status in electronic health records. AMIA Annu. Symp. Proc. 
2017, 1392–1400. 

Schofield, P.E., Hill, D.J., 1999. How accurate is in-patient smoking status data collected 
by hospital admissions staff? Aust. N. Z. J. Public Health 23 (6), 654–656. https:// 
doi.org/10.1111/j.1467-842x.1999.tb01555.x. 

Usman, M.S., Siddiqi, T.J., Khan, M.S., et al., Is there a smoker’s paradox in COVID-19? 
BMJ Evid. Based Med. Published online August 11, 2020. doi: 10.1136/bmjebm- 
2020-111492. 

Patanavanich, R., Glantz, S.A., Smoking is associated with COVID-19 progression: a 
meta-analysis. Nicotine Tob Res. Published online May 13, 2020. doi: 10.1093/ntr/ 
ntaa082. 

Vardavas, C.I., Nikitara, K., 2020. COVID-19 and smoking: a systematic review of the 
evidence. Tob. Induc. Dis. 18, 20. https://doi.org/10.18332/tid/119324. 

Eissenberg, T., Bhatnagar, A., Chapman, S., Jordt, S.-E., Shihadeh, A., Soule, E.K., 2020. 
Invalidity of an oft-cited estimate of the relative harms of electronic cigarettes. Am. 
J. Public Health 110 (2), 161–162. https://doi.org/10.2105/AJPH.2019.305424. 

CDCTobaccoFree. Electronic Cigarettes (E-cigarettes). Centers for Disease Control and 
Prevention. Published February 24, 2020. Accessed May 20, 2020. https://www.cdc. 
gov/tobacco/basic_information/e-cigarettes/index.htm. 

E.K. Soule et al.                                                                                                                                                                                                                                 

https://doi.org/10.3390/ijerph17186762
https://doi.org/10.3390/ijerph17186762
https://doi.org/10.1016/j.mehy.2017.09.006
http://refhub.elsevier.com/S2211-3355(20)30213-8/h0105
http://refhub.elsevier.com/S2211-3355(20)30213-8/h0105
http://refhub.elsevier.com/S2211-3355(20)30213-8/h0105
https://doi.org/10.1111/j.1467-842x.1999.tb01555.x
https://doi.org/10.1111/j.1467-842x.1999.tb01555.x
https://doi.org/10.18332/tid/119324
https://doi.org/10.2105/AJPH.2019.305424

	Health practitioners should caution about misinformation and association of adverse effects of electronic cigarette use and ...
	1 The effects of ENDS use: preclinical data
	2 Public perception of ENDS use and COVID-19
	3 Impacts of misinformation from health professionals, researchers, and media outlets
	Funding and author disclosures
	Declaration of Competing Interest
	References


