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 According to the Pan American Health 

Organization (PAHO), the tobacco epidemic is one 
of the main causes of death, disease and 
impoverishment, and this health problem developed 
by tobacco products is one of the greatest threats to 
public health that the world has ever faced.1,2,3,4,19 
Also according to PAHO, this international public 
health issue is responsible for the death of more than 
eight (8) millions people per year, and more than 
seven (7) millions of these deaths are the result of the 
direct use of products that have tobacco in their 
composition, while more than 1.2 million deaths are 
the result of non-smokers exposed to passive 
smoke.1,2,3,4,19 

In this complex context, almost 80% of the 
more than 1.1 billion smokers worldwide live in low- 
and middle-income nations, where the burden of 
tobacco-related diseases and death is much more 
severe.1,2,3,4,19 Thus, users of tobacco, contained in 
various tobacco products, die prematurely, 
depriving their families of income, increasing the 
cost of health care and even impeding development 
and economic progress.1,2,3,4,19 

One of the modalities of smoking widely used 
today is the consumption of electronic cigarettes 
(ECs), which has increased worldwide. 1,2,3,4,5,6 They 
also have the designations of "electronic cigarette", 
"electronic cigarettes", "e-cig", "e-cigarettes", "e-
cigs", "e-cigarrettes", "electronic nicotine delivery 
system", "electronic nicotine delivery systems" 
(ENDS), "vape pens", "e-hookahs", "electronic 
shishas", "mechanical mods" and "Juul”.1,2,3,4,5,6  
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They are presented in the form of vapor and aerosol dispersion devices, with 
rechargeable batteries, aiming to generate heat and carry out the embolization process, 
which are present in a liquid with flavoring substances and nicotine (NNK), 
associating each model to its pharmacological and toxicological profiles.1,2,3 In most of 
these smoking devices and, in their physical structure, the battery is usually connected 
to a sensor, which detects the suction moment, initiated by the user, stimulating the 
vaporization process, whose solution is heated to temperatures between 100ºC and 
250ºC.2,3,4  

This process tends to generate the aerosol, which is popularly known as a "vape" 
liquid, or even "e-liquids", at the same time that this sensor activates a small luminous 
mechanism, thus characterizing the sensations of pleasure.2,3,4 Thus, specialized 
research and studies prove that the liquid used in ECs has in its composition,  elements 
such as propylene glycol (C3H8O2), glycerol (C₃H₈O₃), additives and solvents.5,6  

These substances, when heated and vaporized, generate toxic and carcinogenic 
compounds that, in addition to causing irritation in the body of the smoker, in the eyes, 
in the respiratory system and, in more advanced cases, in the nervous system (NS) and 
spleen.5,6 In this context, and through clinical and epidemiological studies, smoking 
has been directly related to various types of cancers (AC), respiratory, cardiac, 
circulatory, neurological problems, and, by extension, to national and international 
public health problems, especially in the periods from 1990 to 2017.4,5,6  

Thus, and through regulatory measures and policies, Brazil had a significant 
reduction in the prevalence of smoking in a global context, with a reduction in its 
consumption by almost 70% among young adults, belonging to the age group greater 
than or equal to 20 years.1,4,5,6 In 2018, it was possible to verify that more than 3.6 
million students in the United States of America (USA),  already used ECs, with a 
significant increase recorded in 2019 and reaching approximately 5.2 million people.7,8   

This phenomenon, according to some researchers and those interested in the 
subject, has caused a great alert in society, with regard to the health risks and its 
association with the habits of the direct users of these dangerous smoking devices.7,8 
In this context, Brazil was one of the first nations to decree a ban throughout its 
constituent territory,  its use and the dissemination of advertising(s) of any electronic 
smoking device, whether or not it contains the presence of nicotine (C₁₀H₁₄N₂).7,8,9  

In this way, and through the Collegiate Board Resolution (RDC) number 
46/2009, of the National Health Surveillance Agency (ANVISA), it was "prohibited the 
commercialization, importation and advertising of any electronic smoking devices, 
known as ECs".7,8,9 According to some researchers, the strategy used by the tobacco 
industries, aiming to obtain greater social adherence in the use and consumption of 
ECs, was the idea that they would promote and support the suspension and 
dependence of the use of the well-known conventional cigarettes, and also of their 
similar ones.9,10  

In this context, ECs were introduced by several industries in the market, aiming 
that this new product would induce the social understanding that they were safer than 
the current tobacco products existing today, as well as in the sense of supposed aid in 
the treatment against tobacco dependence, in addition to its impulse for greater social 
acceptance.8,9,10 According to the Ministry of Health (MS), smoking is defined as a 
disease characterized as chronic, whose dependence is caused by NNK, present in the 
composition of tobacco products.8,9,10,11  

When compared to ECs, they present, in addition to NNK, polonium (Po), 
aromatic amines, aldehydes, heavy metals, polycyclic aromatic hydrocarbons (HCAP), 
and are potentially harmful to human health.8,9,10,11 Regarding aromatic amines, they 
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are constituted as a group of amino amino that are linked to an aromatic ring, such as 
benzene (C6H6).8,9,10,11  

In relation to the aldehyde e, based on chemistry, it constitutes an important 
organic function that is characterized by the presence next to a structure of the 
carbonyl group (C=O) at the end of the chain and is characterized by the presence of a 
-CHO group near the end of the organic compound, which is called, aldoxyl,  
Methanoyl.8,9,10,11 In relation to heavy metals, some researchers define them as an 
important group of elements, which are located between copper (Cu) and lead (Pb), 
along the periodic table, having their respective atomic weights between "63.546" and 
"207.2", in addition to a density that is greater than 4.0 grams (g) per cubic centimeter 
(cm³).8,9,10,11  

In this analytical context, arsenic (As), cadmium (Cd), copper (Cu), tin (Sn), 
antimony (Sb), lead (Pb), bismuth (Bi), silver (Ag), mercury (Hg), molybdenum (Mo), 
indium (In), osmium (Os), palladium (Pd), rhodium (Rh), ruthenium (Ru), chromium 
(Cr), nickel (Ni) and vanadium (V),  are constituted as the chemical elements, which 
are normally included in the group of metals that are considered heavy.8,9,10,11,12 In this 
context, several researchers have pointed out the risks caused by the use of ECs, with 
their aromatic essences, which tend to cause the sensation among young people of a 
false impression that ECs,  are less toxic than traditional fume products.8,9,10,11,12  

In this way, when its components are heated, the liquid produced can 
decompose into highly toxic substances, such as propylene glycon (C3H8O2), NNK 
and other psychoactive drugs, facilitating the development of cardiovascular diseases, 
acute respiratory diseases, lung injuries, pneumonia, diffuse alveolar hemorrhage, 
gastrointestinal problems, and even systemic problems.10,11,12,13 Considering also that 
the use of ECs, in addition to being related to various oral pathologies, numerous 
studies bring evidence regarding alterations of the oral mucosa, of which it is possible 
to identify the black hairy tongue, identified due to alcohol abuse, reduced or absence 
of oral hygiene, especially among immunosuppressed patients, smokers and chronic 
smokers, which may be directly related,  to users who consume ECs.10,11,12,13  

In addition to the presence of allergic dermatitis, caused by the components 
found, when inhaled, they tend to cause the appearance of facial edema(s), as a result 
of chronic use, carelessness in handling or also manufacturing defects of ECs.11,12,13,14,15 
When it comes to complications caused by the use of ECs, it has been identified that, 
when smoke is inhaled,  Initially for at least five (5) minutes, airway flow resistance 
may occur.14,15,16  

This phenomenon can be altered when associated with the time of use, even for 
a short period, for example, in a week, since it is possible to verify early signs, for 
example, of discomfort, cough, chills, loss of body weight, and even chest 
pain.10,12,14,15,16,17 Knowing that ECs are commercially considered illegal products and, 
despite the prohibition of commercialization by the competent agencies, research 
indicates that the tobacco consuming population is migrating from traditional 
cigarettes and other tobacco products to ECs.10,12,15,17,18  

In this sense, the World Health Organization (WHO) and PAHO recommend 
that international governments implement rules prohibiting the commercialization of 
these devices, and currently, in nations belonging to the American continent, such as 
Argentina, Brazil, Mexico, Nicaragua, Paraná, Suriname, Uruguay, Venezuela, they 
already have in their territories,  the total prohibition of these devices.17,18 Historically, 
the first CE was developed and patented in 1963 by Herbert A. Gilbert, in Beaver Falls, 
Pennsylvania, USA, and was known as "smokelesss non-tabacco cigarette", which was 
not commercialized due to its reduced technology at the time.18,20 
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In 2012, the U.S. led the acquisition of ECs, totaling a value of approximately 
US$ 135 million, through the company, as defended by experts on the subject.20, 21 In 
2013, the patent for the ECs was purchased for around 75 million euros (EUR) and, 
since then, there has been an exponential expansion of this market, due to the 
distribution chains of their respective companies around the world.20,21 
  Although commercialization, importation and advertising are prohibited in the 
Brazilian territory, the tobacco industries are already organized in the production of 
what is known as the fourth (4th) generation of ECs, commonly known as "pods", 
which are rechargeable or disposable, and have a variation in values for acquisition 
between approximately R$ 60.00 to R$ 680.00.20,21 Aware of the Brazilian national 
legislative issue,  it was possible to identify the existence of Bill (PL) number 
2158/2024, currently in progress in the Chamber of Deputies (CD), which addresses 
the criminalization, manufacture and importation of ECs.22   

In this important bill, it is proposed to amend the Brazilian Penal Code (CPB), 
with regard to the punishment of one (1) to three (3) years of detention and a fine, for 
their commercialization, in addition to the use of CEs in collective and/or partially 
open environments.22 On the other hand, in this same political-social scenario, there 
are movements developed, aiming at the legalization of ECs, proposed in November 
2023 by Senator Soraya Thronicke (PODEMOS – MS), defending the release and 
security at the time of purchase, as well as the guarantee of these products, to be 
taxed.22  

In view of this scenario and according to the aforementioned Bill, the existence 
of illegal practices is verified, which involve the purchase and sale of these goods, 
without the payment of the due taxes, which can favor the generation and fortification 
of informal and precarious work, thus contributing to the potentiation of the condition 
of illegal sales and the absence of labor rights,  thus affecting the significant fiscal gains 
for the country.22,23 Thus, in this political, economic and social context, it is essential to 
analyze the acceptability and growing consumption of these devices among young 
people and adults, configuring an alert about their reduced knowledge related to 
identified health problems that are potentially harmful to health.20,21,22,23,24  

A disease related to its consumption is the "Lung Injury Associated with the 
Use of Electronic Products or Vaping" (EVALI), which is a respiratory disease, 
considered new and which, in addition to causing serious damage to lung health, can 
be related to gastrointestinal symptoms such as abdominal pain, nausea, vomiting, 
and also diarrhea.21,22,23,24,25 However, even configuring the prohibition of ECs 
throughout the national territory, it is necessary to evaluate the knowledge of its users, 
regarding their harm caused, in addition to their behavioral counseling.21,22,24,24,25,26  

It is also necessary to develop guidelines and implementation, through health 
education, health communication, health promotion and disease prevention, in order 
to address smoking cessation, in order to provide a better and more enlightened 
awareness of the whole society, in the face of the numerous complications generated 
by the use of ECs.21,22,24,24,25,26 
 
Acknowledgment 
 

This study was funded by the authors themselves. 
 
 
 



Benito RC, Tasso AS, Benito LAO 
 

 
                                   REVISA. 2024 Oct-Dec; 13(4): 860-6 
 
 

864 

References 
 
1. Kathuria H. Electronic cigarette use, misuse, and harm. Medical Clinics of North 
America. 2022;106(6);1081-1092. Doi: https://doi.org/10.1016/j.mcna. 2022.07.009 
 
2. Office of the Surgeon General. E-cigarette use among youth and young adults. A 
report of the surgeon general. Atlanta. Dept of Health and Human Services. 2016. 
Available at: https://www.cdc.gov/tobacco/data_statistics/sgr/e-cigarettes/pdfs/ 
2016_SGR_ Cover-508.pdf. Access in: 10 sep 2024. 
 
3. Vogel EA, Ramo DE, Rubinstein ML. Prevalence and correlates of adolescents' e-
cigarette use frequency and dependence. Drug Alcohol Depend. 2018;188: 109-112. 
Doi: 10.1016/j.drugalcdep.2018.03.051. 
 
4. How do electronic cigarettes work? Eletronic cigarettes review. Disponível em: 
http://www.electroniccigarettereview.com/how-doelectronic-cigarettes-work/. 
Access in: 10 sep 2024. 
 
5. Grana R, Benowitz N, Glantz SA. E-Cigarettes: A Scientific Review. Circulation. 
2014;129(19):1972-1986. Doi: 10.1161/CIRCULATIONAHA.114.007667. 
 
6. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. Secretaria de Atenção 
à Saúde. Política Nacional de Promoção da Saúde (PNPS): revisão da Portaria MS/GM 
no 687, de 30 de março de 2006. 2015. 38p. Disponível em: 
[https://bvsms.saude.gov.br/bvs/publicacoes/pnps_revisao_portaria_687.pdf]. 
Acesso em: 12 set. 2024. 
 
7. Salzman GA, Alqawasma M, Asad H. Vaping Associated Lung Injury (EVALI): An 
Explosive United States Epidemic. Mo Med. 2019;116(6):492-496. 
 
8. King BA, Jones CM, Baldwin GT, Briss PA. The EVALI and Youth Vaping Epidemics 
- Implications for Public Health. N Engl J Med. 2020; 382(8):689-691. Doi: 10.1056/ 
NEJMp1916171 
 
9. Brasil. Agência Nacional de Vigilância Sanitária. Resolução da Diretoria Colegiada 
- RDC nº 46, de 28 de agosto de 2009. Proíbe a comercialização, a importação e a 
propaganda de quaisquer dispositivos eletrônicos para fumar, conhecidos como 
cigarro eletrônico. Diário Oficial da União. 2009. Disponível em: http://portal.anvisa. 
gov.br/documents/10181/2718376/RDC_46_2009_COMP.pdf/2148a322-03ad-42c3-
b5ba-718243bd1919. Acesso em: 12 set. 2024. 
 
10. Lucarelli FZ. O cigarro eletrônico é pouco conhecido no Brasil e ajuda a parar de 
fumar. 2013. Disponível em: http://www.brazilianvapers.com.br/2013/01/cigarro-
eletronico-e-pouco-conhecido-no.html. Acesso em: 12 set. 2024. 
 
11. King  BA,  Gammon  DG,  Marynak  KL, Rogers  T. Electronic cigarette sales in the 
United States, 2013-2017. JAMA. 2018;320(13):1379-1380. Doi: https://doi.org/10.1001 
/jama.2018.10488. 
 

https://doi.org/10.1016/j
http://www.electroniccigarettereview.com/how-doelectronic-cigarettes-work/
http://www.brazilianvapers.com.br/2013/01/cigarro-eletronico-e-pouco-conhecido-no.html
http://www.brazilianvapers.com.br/2013/01/cigarro-eletronico-e-pouco-conhecido-no.html
https://doi.org/


Benito RC, Tasso AS, Benito LAO 
 

 
                                   REVISA. 2024 Oct-Dec; 13(4): 860-6 
 
 

865 

12. Chatham-Stephens K, Roguski K, Jang Y, Cho P, Jatlaoui TC, Kabbani S, Glidden 
E, Ussery EN, Trivers KF, Evans ME, King BA, Rose DA, Jones  CM,  Baldwin  G,  
Delaney  LJ,  Briss P, Ritchey MD. Characteristics of Hospitalized and Nonhospitalized 
Patients in a Nationwide Outbreak of E-cigarette, or Vaping, Product Use-Associated 
Lung Injury - United States, November 2019. MMWR Morb Mortal Wkly Rep. 
2019;68(46);1076–1080. Doi: 10.15585/mmwr.mm6846e1. 
 
13. Gupta S, Jawanda MK. Oral lichen planus: An update onetiology, pathogenesis, 
clinical presentation, diagnosis and management. Indian J Dermatol. 2015;60(3):222-
229. Doi: 10.4103/0019-5154.156315. 
 
14. Williams M, et al. Metal and silicate particles including nanoparticles arepresent in 
electronic cigarette cartomizer fluid and aerosol. PloS One. 2013;8(3):e57987. Doi: 
10.1371/journal.pone.0057987. 
 
15. Brownson EG, et al. Explosion injuries from e-cigarettes. N Engl J Med. 2016;375 
(14):1400-1402. Doi: 10.1056/NEJMc1608478. 
 
16. Tsai M, Byun MK, Shin J, Alexander LEC. Effects of e-cigarettes and vaping devices 
on cardiac and pulmonary physiology. J Physiol. 2020:598(22):5039-5062. Doi: 
10.1113/JP279754. 
 
17. Organização Pan-Americana da Saúde. Dia Mundial Sem Tabaco - 31 de maio de 
2022. 2022. Disponível em: [https://www.paho.org/pt/campaigns/world-no-
tobacco-day-2022]. Acesso em: 27 out. 2023.  
 
18. Malta DC; et al. O uso de cigarro, narguilé, cigarro eletrônico e outros indicadores 
do tabaco entre escolares brasileiros: Dados da Pesquisa Nacional de Saúde do Escolar 
2019. Rev. bras. epidemiol. 2022;25:e220014. Doi: https://doi.org/10.1590/1980-5497 
20220014.2. 
 
19. Organização Pan-Americana da Saúde. Início. Tópicos. Tabaco. Disponível em: 
[https://www.paho.org/pt/topicos/tabaco]. Acesso em: 12 set. 2024.   
 
20. Gilbert HA. Smokeless non-tobacco cigarette. U.S. Patent nº 3,200,819A, filed Ago. 
17, 1965. Available in: [https://is.gd/RYenlH]. Access in: Sept., 30 th, 2017. 3, pages 
500-507, march 2014. Doi: [http://dx.doi.org/10.1111/add.12410].  
 
20. Korioth  T.  Healthy  Children.  Liquid  Nicotine  Used  in  E-Cigarettes  Can  Kill 
Children, 2015. Available in: [https://is.gd/FLMfdJ]. Access in: 10 sep 2024. 
 
21. Pauluze T. Cigarro da moda nos EUA, Juul é vendido ilegalmente via delivery no 
Brasil. Cigarro eletrônico com apelo para os jovens é encontrado em festas, redes 
sociais e sites conhecidos, apesar de proibição. Folha de São Paulo, São Paulo,  23, jun., 
2019. Disponível em: [https://www1.folha.uol.com.br/equilibrioesaude/2019/06/ci 
garro-da-moda-nos-eua-juul-evendido-ilegalmente-viadelivery-no-brasil.shtml]. 
Acesso em: 10 sep 2024. 
 
22. Pinto PS, Rodrigues S, Nascimento H. Debate indica necessidade de regulamentar 
cigarro eletrônico. Participantes de discussão promovida pelo Poder360 dizem que é 



Benito RC, Tasso AS, Benito LAO 
 

 
                                   REVISA. 2024 Oct-Dec; 13(4): 860-6 
 
 

866 

Correspondent Author 
Linconl Agudo Oliveira Benito 
SEPN 707/907, Via W 5 North, 
University Campus. ZIP: 70790-075. Asa Norte. 
Brasília, Distrito Federal, Brazil. 
linconlbenito@yahoo.com.br  
 

preciso liberar produto com regras para consumo seguro. Poder360, 14, dez., 2022. 
Disponível em: [https://www.poder360.com.br/economia/debate-indica-necessi da 
de-de-regulamentarcigarro-eletronico/]. Acesso em: 10 sep 2024. 
 
23. Gomes MBL. Tributação, igualdade e livre concorrência: aspectos regulatórios da 
tributação no setor de cigarros. Dissertação (Mestrado em Direito da Tributação) –  
Escola de Direito do Rio de Janeiro, Fundação Getulio Vargas. Rio de Janeiro, 103. 2022.  
 
24. Chadi N, Hadland SE, Harris SK. Understanding the implications of the “vaping 
epidemic” among adolescents and young adults: a call for action. Subst Abus. 2019; 
40(1):7-10. Doi: 10.1080/08897077.2019.1580241. 
 
25. Ween MP,  Moshensky  A,  Thredgold  L,  Bastian  NA,  Hamon  R,  Badiei  A, 
Hodge  SJ. E-cigarettes  and  health  risks:  more  to  the  flavor  than  just  the  name. 
Am J Physiol Lung Cell Mol Physiol. 2021;320(4):L600-L614.  
Doi: 10.1152/ajplung.00370.2020. 
 
26. Santos MOP, Pimenta AS, da Costa FPR, Ferrareto NS, Donato RS, Luchesi BM. 
Lesão pulmonar associada ao uso de cigarro eletrônico (EVALI): Reflexões sobre a 
doença  e  implicações  para  as  políticas  públicas. Arq Catarin Med. 2021; 50(2):311-
328.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:linconlbenito@yahoo.com.br
https://doi.org/10.1080%2F08897077.2019.1580241

