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Abstract

This review was written to summarize the current scientific findings on the safety of e-cigarettes and
compare their impact on human disease incidence with that of conventional cigarettes. Due to the
significant increase in the popularity of e-cigarettes, especially among adolescents and young adults, we
began to wonder whether this form of smoking is actually safer and carries a lower risk of developing and
progressing respiratory and circulatory diseases and whether vaping can in some way support users of
classic cigarettes in the process of completely quitting smoking. To this end, we reviewed a number of
studies published over the years in medical databases, concluding that despite the lower toxicity levels in e-
cigarettes, the risk of lung cancer is the same as with conventional cigarettes. The main differences in
disease risk occur in cardiovascular and respiratory diseases. E-cigarettes are characterized by a longer time
to the onset of symptoms and changes in individual organs, which in turn slows disease progression.
Furthermore, replacing conventional cigarettes with electronic cigarettes may reverse some of the changes
in the vascular epithelium and reduce the severity of bronchial obstruction in patients with asthma. The fact
that e-cigarettes, as a form of nicotine administration, have been developed relatively recently does not
allow us to precisely determine the effects of their long-term use and still leaves many doubts that can be
dispelled by long-term clinical studies and patient observations.

Categories: Epidemiology/Public Health, Internal Medicine, Pulmonology
Keywords: asthma, e-cigarette or vaping product use-associated lung injury (evali), electronic cigarettes/e-
cigarettes/vaping/e-smoking, electronic nicotine delivery systems, lung cancer

Introduction And Background

The modern e-cigarette was invented in 2003 by a Chinese pharmacist, Lik Hon, who began working on a
healthier alternative to the classic cigarette after his father died of lung cancer. However, work on
substitutes has been ongoing since the mid-20th century. During this time, several generations of electronic
cigarettes have been created, but it was only the one created in 2003 that gained the favor of a large part of
the smoking population. However, the greatest expansion of e-cigarette users occurred in 2008-2009 [1].
Electronic cigarettes owe their popularity primarily to the spread of opinions about the smaller amount of
harmful and carcinogenic substances contained in liquids and, consequently, a reduced risk of cancer and
respiratory or circulatory diseases with long-term use. Statistical data also show a huge increase in the
popularity of this form of nicotine intake among groups of teenagers and young adults: Up to 30% of them
regularly used e-cigarettes, and nearly 60% tried it at least once [2]. An additional advantage over classic
cigarettes is the multitude of choices of so-called liquids: special oils containing nicotine and various
substances that give them attractive, often fruity, sweet flavors, thanks to which users no longer complain
about the characteristic unpleasant smell that accompanied the use of classic cigarettes. The common
opinion about the greater safety of using e-cigarettes arose due to the lack of scientific research on their
harmfulness in long-term use [3]. The impact of substances contained in classic cigarettes has been the
subject of numerous clinical studies for decades, and the well-documented impact on health and the risk
associated with their long-term use have reached the public opinion and established themselves in the
public awareness, while e-cigarettes, as a relatively new method of using nicotine, did not yet allow for
tracing its long-term effects on health and the increased risk of specific diseases [4]. The objective of this
work is to summarize the current positions of scientific societies and the results of scientific papers that
have been developed over the last few years and have allowed for an effective assessment of whether e-
cigarettes are actually a healthier alternative to traditional cigarettes and what health effects are associated
with their long-term use.
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Due to regulations concerning e-cigarettes, the full composition of substances contained in oils for refilling
cartridges is not known; it is also problematic to precisely determine the concentration of nicotine
contained in them, and therefore, it is impossible to determine the exact impact and risk associated with the
use of substances contained in liquids. As a result of numerous analyses, it was possible to identify some of
them and determine what effect their use may have. Nicotine contained in tobacco products leads to strong
addiction when used for a long time. As mentioned earlier, we can only determine its approximate content
in e-cigarette liquids: Usually, its value ranges from six to 24 mg, but some may contain even over 100 mg of
pure nicotine, while classic cigarettes contain approximately 2-8 mg of nicotine in one piece, which gives
from 160 mg to 400 mg per pack. On this basis, it can be stated that the average e-cigarette insert contains
less nicotine than a pack of classic cigarettes. The real problem, however, is that its exact amount in the
liquid is unknown, which carries the risk of overdose and possible toxic or fatal effects [4]. The negative
effects of nicotine use mainly concern the circulatory system: it causes the activation of the sympathetic
system and, consequently, the activation of beta-adrenergic receptors leading to the increased contractility
of the heart muscle, the acceleration of its work, and consequently its greater load. Such long-term,
excessive stimulation of the sympathetic system leads to heart failure and greater arrhythmogenic potential.

Additionally, nicotine also stimulates blood vessels, causing them to narrow, which leads to hypertension,
and due to reduced blood flow through narrowed vessels, it can lead to the difficult healing of wounds [5].
The substances used as nicotine solvents in e-cigarette liquids are propylene glycol and glycerol: both of
these chemical compounds have a negative effect on the respiratory system. Propylene glycol in large doses
can cause metabolic acidosis, kidney damage, and even septic conditions. Glycol is added to liquids as a
substance that creates clouds of effective smoke coming out of the device during use. However, it can cause
episodes of wheezing and a feeling of tightness in the chest, thanks to the activation of receptors involved

in the pathogenesis of asthma. Both of these substances also have an irritating effect on the respiratory
epithelium, which can cause an exacerbation of an existing disease such as asthma or chronic obstructive
pulmonary disease (COPD), as well as increase the risk of respiratory infections [2]. Liquids owe their taste to
additives, various sweeteners, and flavorings that give them attractive fruit, sweet, or drink flavors for the
user. However, sweeteners such as sucrose and glucose lead to the formation of reactive aldehydes, which
significantly contribute to the development of numerous cardiovascular diseases and COPD [6]. The effect of
specific e-liquid “flavors” such as menthol, strawberry, or coffee on the vascular endothelium was also
examined. Based on the conducted studies, it was concluded that they cause an inflammatory response of
endothelial cells and consequently increase the production of pro-inflammatory cytokines such as IL-6 or
IL-8. With long-term use, the changes observed in the endothelial cells of people using e-cigarettes were
comparable to those presented by users of classic cigarettes [7,8].

Studies have also shown the presence of toxic metals such as chromium, cadmium, and nickel in the fumes
released from e-cigarettes during use. It was found that only the concentration of nickel exceeds that
contained in the smoke released from classic cigarettes. It has also been proven that the type of device used
to heat nicotine affects the content of the abovementioned metals in the mixture of smoke released from the
e-cigarette, and so, for example, it was found that e-cigarettes equipped with nickel-chromium atomizers
show a significantly greater amount of metals in cigarette smoke than those equipped with stainless steel
atomizers. However, it should be remembered that all the metals listed have a carcinogenic effect. The
method of inhalation when smoking e-cigarettes and classic cigarettes is very different. When inhaling an
aerosol that provides a pleasant taste experience and a feeling of the lack of the irritating effects of tobacco
smoke present in classic cigarettes, the inhalation of smoke produced by e-cigarettes is much faster and
more frequent and penetrates deeper into the respiratory system, which may entail consequences in the
form of the faster development of diseases associated with the regular use of nicotine products.
Additionally, it has been proven that, just as in the case of classic cigarettes, the phenomenon of passive
smoking occurs, and people staying in the same room with a smoker are exposed to similar side effects as the
smokers themselves [9].

Oncogenic effects

As mentioned earlier, the exact oncogenic potential of long-term e-cigarette use is not yet fully understood,
and the information that appears in scientific papers concerns only short-term studies, due to the fact that
electronic cigarettes are a relatively new method of taking nicotine. Accurate data based on clinical trials are
still pending, and their results will not be known until a few to a dozen years from now. However,
researchers were able to determine the risk of future non-small cell lung cancer among people who choose
e-cigarettes, which will be discussed in the following paragraph.

Lung cancer

Based on the collected clinical studies, it was possible to establish that both e-cigarette and classic cigarette
smokers are equally exposed to the occurrence of lung cancer in the future. However, the mechanism of
action of e-cigarette aerosol and tobacco smoke from classic cigarettes is different, and it activates different
receptor pathways. It has been proven that the aerosol inhaled during the use of electronic cigarettes
contributes to the occurrence of non-small cell lung cancer and may also play a role in accelerating the
progression of an existing tumor [7,9]. The pathogenesis of non-small cell lung cancer is associated with the
activation of a series of reactions by substances contained in e-cigarette aerosol, which have the final effect
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of reducing the stability of the DAPK2 gene. DAPK?2 is a tumor suppressor gene belonging to the serine-
threonine kinase group; it works by activating the apoptosis of cells suspected of malignant transformation.
Decreasing the stability of this gene, and thus disrupting its proper functioning, causes a decrease in the
destruction of cancer cells, which gives these cells the opportunity to grow and multiply uncontrolled. The
aerosol inhaled during vaping may also contribute to the self-renewal of lung adenocarcinoma cells by
inducing SOX2: the nicotine present in the aerosol is mainly responsible for this reaction [9].

Cardiovascular diseases

It has been proven that there is a link between vaping and the risk of cardiovascular incidents among e-
cigarette users. The main mechanism of the increase in the risk of such events is related to the action of
nicotine, causing the increased activation of the sympathetic nervous system, which was discussed in the
paragraph devoted to the action of nicotine itself as a substance. As a result of its action, the heart rate and
its workload increase. It has also been proven that substances contained in the aerosol released from
electronic cigarettes during inhalation cause an increase in the stiffness of blood vessels, the mechanism of
increased oxidative stress, and the depletion of nitric oxide resources, which cause endothelial remodeling
and deepen its dysfunction. As a result, there is an increased risk of arterial hypertension and a decrease in
blood flow through such changed vessels: this also applies to coronary vessels, in which reduced flow can
lead to episodes of myocardial ischemia.

These studies also compared the effect of e-cigarette aerosol to the effect of tobacco smoke from classic
cigarettes, and here, rather surprising conclusions were drawn; namely, the effect of activating the
sympathetic system and progressive vasoconstriction in e-cigarette smokers was smaller than in classic
cigarette smokers. In addition, studies show that vascular changes regressed in smokers who replaced classic
cigarettes with electronic ones for a month. On this basis, it was concluded that the use of e-cigarettes may
lead to coronary episodes and heart failure in the future, but this risk is lower than in the case of smoking
classic cigarettes [10]. Although scientists are already certain that there is a correlation between
cardiovascular incidents and vaping, it is currently not possible to precisely determine their risk; for this
purpose, more long-term studies are needed that will allow them to be clearly determined.

E-cigarette or vaping product use-associated lung injury (EVALI)

With the emergence of a new method of taking nicotine, a disease entity has also developed, the occurrence
of which is closely related to the use of e-cigarettes. The term EVALI itself was introduced relatively
recently in 2019 by the CDC and includes symptoms such as cough, chest pain, hemoptysis, and systemic
symptoms such as fever or weight loss; in fact, it resembles an acute disease of viral etiology. The common
point of all the described cases was the admission of patients to regular and intensive vaping in the 90 days
preceding the onset of symptoms. In radiological examinations of patients, a ground glass image, the
thickening of interlobular septa, and interstitial inflammatory infiltrates were observed [11,12]. It was noted
that the average patient with EVALI is about 24 years old and a White man who is not burdened with chronic
diseases but admits to intensive use of e-cigarettes [13]. There is a strong link between the occurrence of
EVALI and the use of e-cigarettes, which contain tetrahydrocannabinol (THC) or vitamin E acetate (VEA) in
their liquids. Due to the fact that EVALI is a young disease entity, the pathophysiology of its development
has not been identified; despite the correlation between the presence of the above compounds in aerosols
inhaled during vaping and its occurrence, we currently have relatively little clinical data to clearly
determine what mechanisms and transmitter pathways are involved in its pathogenesis [14,15]. For this
reason, the diagnosis of EVALI is currently based on a medical history including the occurrence of
symptoms, the intensive use of electronic cigarettes in the period immediately preceding the disease, and
changes in the radiological image of the lungs [11]. At present, there are no specific guidelines for the
treatment of EVALI; in people presenting symptoms, glucocorticosteroids have proven to be helpful so far,
but their dosage and duration of use have not been determined. We also do not know the long-term effects
of EVALI on the functioning of the respiratory system and possible complications [16,17].

Scientists agree on one thing: more specific research should be carried out to understand the pathogenesis
of EVALI and to be able to determine a specific path of treatment and care for patients and perhaps also to
limit the occurrence of this disease entity.

Asthma

Due to the huge popularity of e-cigarettes as a way of taking nicotine, many questions have arisen about the
degree of exposure of patients with asthma who regularly use electronic cigarettes. Studies and meta-
analyses have been conducted that have examined the relationship between smoking e-cigarettes and the
risk of developing asthma symptoms and its acute exacerbation [18]. As is already known, the aerosol
released from the device during vaporization contains numerous substances that activate the inflammatory
cascade in the respiratory tract, thus increasing the release of pro-inflammatory cytokines such as IL-2, IL-6,
and IL-8, which also leads to bronchial obstruction, causing the occurrence of asthmatic symptoms. It has
also been found that the inflammatory response in people with asthma who smoke electronic cigarettes is
greater and stronger, compared to people without a diagnosed disease. A particularly sensitive group at risk
of asthma exacerbations is teenagers and young adults, because these groups have seen the largest increase
in the number of e-cigarette users compared to other age groups. The results of meta-analyses clearly
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indicate an increase in reported symptoms such as coughing, the expectoration of phlegm, or episodes of
wheezing among both current users and people who have used e-cigarettes in the last month. However,
there is no data on the risk of asthma exacerbations during passive exposure to e-cigarette smoke. At the
same time, studies show that in people who suffer from asthma but switched from classic cigarettes to
electronic cigarettes, the degree of bronchial obstruction and inflammation and the frequency of disease
symptoms decreased, so it can be concluded that e-cigarettes contribute to the exacerbation of asthma and
the severity of its symptoms, but their impact is smaller than the impact of tobacco smoke inhaled while
smoking classic cigarettes [19-21].

Conclusions

Our findings do not allow us to definitively determine whether the long-term use of e-cigarettes is safer for
the user or reduces the risk of disease. Therefore, we cannot say that they are a healthier alternative to
traditional cigarettes. However, they possess a number of characteristics that may give them advantages
over traditional cigarettes. As we wrote earlier, although the risk of lung cancer and the progression of
existing cancer remains the same, in the case of diseases such as hypertension or asthma, switching from
traditional cigarettes to e-cigarettes may not only slow the progression of the current disease but also reduce
inflammation and reduce the degree of bronchial obstruction. However, it is unknown how this information
correlates with the incidence of acute cardiovascular events and the frequency of asthma exacerbations. At
the same time, the growing popularity of e-cigarettes among teenagers and young adults has led to the
development of a new condition, EVALI. Although its symptoms mimic an acute viral infection, it can
ultimately lead to serious respiratory disorders and life-threatening conditions. The effects of EVALI on life
and the functioning of the respiratory system are also unknown. It can lead to decreased body function and
reduced gas exchange efficiency, leading to chronic hypoxia. Due to the relatively recent boom in e-cigarette
use, we cannot predict the effects of long-term nicotine use on users. The answer to this question will likely
be known only in a few to a dozen years, when ongoing clinical trials and observations are completed. It is
undoubtedly true, however, that for people who used traditional cigarettes and decided to switch to
electronic cigarettes, this alternative can provide positive results and slow the progression of certain
diseases. E-cigarettes can also prove to be a helpful tool in quitting smoking due to the lower nicotine
content of e-liquids.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Nicole Maryniak, Oliwia Systo, Nikola Rubik, Izabela Jastrzebska, Weronika Goliat,
Maksym Gmur, Konrad Haraziriski, Michal Gajewski, Zuzanna Btecha, Alicja Dorota

Acquisition, analysis, or interpretation of data: Nicole Maryniak, Oliwia Systo, Nikola Rubik, Izabela
Jastrzebska, Weronika Goliat, Maksym Gmur, Konrad Harazinski, Michal Gajewski, Zuzanna Blecha, Alicja
Dorota

Drafting of the manuscript: Nicole Maryniak, Oliwia Systo, Nikola Rubik, Izabela Jastrzebska, Weronika
Goliat, Maksym Gmur, Konrad Haraziriski, Michal Gajewski, Zuzanna Btecha, Alicja Dorota

Critical review of the manuscript for important intellectual content: Nicole Maryniak, Oliwia Systo,
Nikola Rubik, Izabela Jastrzebska, Weronika Goliat, Maksym Gmur, Konrad Harazifiski, Michal Gajewski,
Zuzanna Blecha, Alicja Dorota

Supervision: Nicole Maryniak, Oliwia Systo, Nikola Rubik, Izabela Jastrzebska, Weronika Goliat, Maksym
Gmur, Konrad Harazinski, Michal Gajewski, Zuzanna Blecha, Alicja Dorota

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We would like to inform the readers that this article was created with the help of AI technology, which
greatly assisted us in translating the text into English. We also emphasize that the entire text was prepared
and written by the authors, based on available and referenced medical articles from the PubMed database.

2025 Maryniak et al. Cureus 17(9): €92685. DOI 10.7759/cureus.92685 40f5


javascript:void(0)

Cureus

Part of SPRINGER NATURE

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Neczypor EW, Mears MJ, Ghosh A, Sassano MF, Gumina R], Wold LE, Tarran R: E-cigarettes and
cardiopulmonary health: review for clinicians. Circulation. 2022, 145:219-32.
10.1161/CIRCULATIONAHA.121.056777

Walley SC, Wilson KM, Winickoff JP, Groner J: A public health crisis: electronic cigarettes, vape, and JUUL .
Pediatrics. 2019, 143:e20182741. 10.1542/peds.2018-2741

Zare S, Nemati M, Zheng Y: A systematic review of consumer preference for e-cigarette attributes: flavor,
nicotine strength, and type. PLoS One. 2018, 13:e0194145. 10.1371/journal.pone.0194145

Schraufnagel DE, Blasi F, Drummond MB, et al.: Electronic cigarettes. A position statement of the forum of
international respiratory societies. Am J Respir Crit Care Med. 2014, 190:611-8. 10.1164/rccm.201407-
1198PP

Lee WH, Ong SG, Zhou Y, et al.: Modeling cardiovascular risks of e-cigarettes with human-induced
pluripotent stem cell-derived endothelial cells. ] Am Coll Cardiol. 2019, 73:2722-37.
10.1016/j.jacc.2019.03.476

Fagan P, Pokhrel P, Herzog TA, et al.: Sugar and aldehyde content in flavored electronic cigarette liquids .
Nicotine Tob Res. 2018, 20:985-92. 10.1093/ntr/ntx234

Abelia XA, Lesmana R, Goenawan H, Abdulah R, Barliana MI: Comparison impact of cigarettes and e-cigs as
lung cancer risk inductor: a narrative review. Eur Rev Med Pharmacol Sci. 2023, 27:6301-18.
10.26355/eurrev_202307_32990

Chaumont M, van de Borne P, Bernard A, et al.: Fourth generation e-cigarette vaping induces transient lung
inflammation and gas exchange disturbances: results from two randomized clinical trials. Am ] Physiol Lung
Cell Mol Physiol. 2019, 316:L705-19. 10.1152/ajplung.00492.2018

Sahu R, Shah K, Malviya R, et al.: E-cigarettes and associated health risks: an update on cancer potential .
Adv Respir Med. 2023, 91:516-31. 10.3390/arm91060038

Hanna ST: Nicotine effect on cardiovascular system and ion channels . ] Cardiovasc Pharmacol. 2006, 47:348-
58.10.1097/01.£jc.0000205984.13395.9¢

Winnicka L, Shenoy MA: EVALI and the pulmonary toxicity of electronic cigarettes: a review . ] Gen Intern
Med. 2020, 35:2130-5. 10.1007/s11606-020-05813-2

Kligerman S, Raptis C, Larsen B, et al.: Radiologic, pathologic, clinical, and physiologic findings of
electronic cigarette or vaping product use-associated lung injury (EVALI): evolving knowledge and
remaining questions. Radiology. 2020, 294:491-505. 10.1148/radiol.2020192585

Marrocco A, Singh D, Christiani DC, Demokritou P: E-cigarette vaping associated acute lung injury (EVALI):
state of science and future research needs. Crit Rev Toxicol. 2022, 52:188-220.
10.1080/10408444.2022.2082918

Blount BC, Karwowski MP, Shields PG, et al.: Vitamin E acetate in bronchoalveolar-lavage fluid associated
with EVALI. N Engl ] Med. 2020, 382:697-705. 10.1056/NEJMoal916433

Bhat TA, Kalathil SG, Bogner PN, Blount BC, Goniewicz ML, Thanavala YM: An animal model of inhaled
vitamin E acetate and EVALI-like lung injury. N Engl ] Med. 2020, 382:1175-7. 10.1056/NEJMc2000231
Crotty Alexander LE, Ware LB, Calfee CS, et al.: E-cigarette or vaping product use-associated lung injury:
developing a research agenda. An NIH workshop report. Am ] Respir Crit Care Med. 2020, 202:795-802.
10.1164/rccm.201912-2332WS

Zou RH, Tiberio PJ, Triantafyllou GA, et al.: Clinical characterization of e-cigarette, or vaping, product use-
associated lung injury in 36 patients in Pittsburgh, Pennsylvania. Am ] Respir Crit Care Med. 2020,
201:1303-6. 10.1164/rccm.202001-0079LE

Li X, Zhang Y, Zhang R, Chen F, Shao L, Zhang L: Association between e-cigarettes and asthma in
adolescents: a systematic review and meta-analysis. Am ] Prev Med. 2022, 62:953-60.
10.1016/j.amepre.2022.01.015

Gottlieb LM, DeSalvo K, Adler NE: Healthcare sector activities to identify and intervene on social risk: an
introduction to the American Journal of Preventive Medicine supplement. Am | Prev Med. 2019, 57:S1-5.

Di Cicco M, Sepich M, Ragazzo V, Peroni DG, Comberiati P: Potential effects of E-cigarettes and vaping on
pediatric asthma. Minerva Pediatr. 2020, 72:372-82. 10.23736/50026-4946.20.05973-3

Clapp PW, Jaspers I: Electronic cigarettes: their constituents and potential links to asthma . Curr Allergy
Asthma Rep. 2017, 17:79. 10.1007/s11882-017-0747-5

2025 Maryniak et al. Cureus 17(9): €92685. DOI 10.7759/cureus.92685

50f5


https://dx.doi.org/10.1161/CIRCULATIONAHA.121.056777?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.056777?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2018-2741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2018-2741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0194145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0194145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.201407-1198PP?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.201407-1198PP?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2019.03.476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2019.03.476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ntr/ntx234?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ntr/ntx234?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_202307_32990?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26355/eurrev_202307_32990?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1152/ajplung.00492.2018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1152/ajplung.00492.2018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/arm91060038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/arm91060038?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.fjc.0000205984.13395.9e?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.fjc.0000205984.13395.9e?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11606-020-05813-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11606-020-05813-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2020192585?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2020192585?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10408444.2022.2082918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/10408444.2022.2082918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa1916433?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMoa1916433?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMc2000231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMc2000231?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.201912-2332WS?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.201912-2332WS?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.202001-0079LE?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.202001-0079LE?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amepre.2022.01.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amepre.2022.01.015?utm_medium=email&utm_source=transaction
https://www.ajpmonline.org/article/S0749-3797(19)30317-4/fulltext?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23736/S0026-4946.20.05973-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23736/S0026-4946.20.05973-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11882-017-0747-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11882-017-0747-5?utm_medium=email&utm_source=transaction

	A Review of Current Knowledge and Guidelines on E-cigarettes: A Healthier Alternative to Classic Cigarettes or Equally Dangerous?
	Abstract
	Introduction And Background
	Review
	Safety of use
	Oncogenic effects
	Lung cancer
	Cardiovascular diseases
	E-cigarette or vaping product use-associated lung injury (EVALI)
	Asthma

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


