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Introduction 

• The appearance of vaporized nicotine products widely referred to as 
electronic cigarettes or e-cigarettes (EC) has provided consumers with 
an alternative means of nicotine intake. 

• There are around 500 brands of e-cigarettes, with global sales in 
excess of US $ 7 billion. 

Maddu, Narendra. "What is e-Cigarette and Associated Health Risks." Smoking-Prevention, Cessation and 
Health Effects. IntechOpen, 2019. 



What is e-cigarette? 

• It works by heating a liquid to generate an aerosol, commonly called a 
“vapor”, that the user inhales. 

  



Construction of e-cigars 



• When the user pushes a button, 
or activates a pressure sensor by 
inhaling, the heating element 
then atomizes the liquid 
solution. 

• The e-liquid reaches a 
temperature of roughly 100–
250°C  within a chamber to 
create an aerosolized vapor. 

 



Types of e-cigs. 







Adolescent Vaping and Nicotine Use in 2017–2018 — 
U.S. National Estimates 

N Engl J Med 2019; 380:192-193 



In Israel 

According to the ministry of health report: 

• 19% of Israeli teens smoke, 26% of them e-cigarettes. 

• 33% of smokers aged 12-15 started smoking with e-cigarettes. 

• 23% of e-cigarette smokers smoke almost every day, 43% - once a 
week 

 

 

 

 

 



Content of e-liquid 

• E-liquid contains a mixture of the following: 
• Water 

• Propylene glycol (PG) 

• Vegetable glycerin (VG) 

• Flavouring 

• Nicotine 

 





A wolf in sheep's clothing 



Adverse effects of vaping 

• The health risks of e-cigarettes are uncertain. 

•  Their long-term health effects are not known. 

•  When used by non-smokers, e-cigarettes can lead to nicotine 
addiction. 



Primack, Brian A., et al. "Progression to traditional cigarette smoking after electronic cigarette use among US adolescents and young 
adults." JAMA pediatrics 169.11 (2015): 1018-1023. 



Primack, Brian A., et al. "Progression to traditional 
cigarette smoking after electronic cigarette use 
among US adolescents and young adults." JAMA 
pediatrics 169.11 (2015): 1018-1023. 



Adverse effects of vaping 



Nicotine sickness 



Nic-sick 

• Symptoms include: abdominal pain, nausea or vomiting, and tremors. 

• More severe cases of nicotine toxicity can lead to breathing 
difficulties, cardiac arrest, and respiratory failure. 



E-cigarette and the developing brain 

• During adolescence, the prefrontal cortex is undergoing maturation. 

• Studies in human subjects indicate that smoking during adolescence 
increases the risk of developing psychiatric disorders and cognitive 
impairment in later life. In addition, adolescent smokers suffer from 
attention deficits, which aggravate with the years of smoking. 

Goriounova, Natalia A., and Huibert D. Mansvelder. "Short-and long-term consequences of nicotine exposure during adolescence for prefrontal cortex neuronal network function." Cold 
Spring Harbor perspectives in medicine 2.12 (2012): a012120. 







the plot thickens… 

In the U.S 

• As of February 4, 2020, a total of 2,758 hospitalized EVALI cases or 
deaths have been reported to CDC from all 50 states.  

• Sixty-four deaths have been confirmed. 

•  The median age of deceased patients was 51 years and ranged from 
15-75 years 



Vaping-associated lung injury—VALI 

• A new syndrome characterised by respiratory distress with bilateral 
(sometimes haemorrhagic) infiltrates within 3 months of using e-
cigarettes. 



• 51 patients with EVALI vs. 99 
samples from healthy study 
participants.  

• BAL fluids were collected. 

 

Blount, Benjamin C., et al. "Vitamin E acetate in bronchoalveolar-lavage fluid associated with EVALI." New England Journal of Medicine 
(2019).  





VIT E STRUCTURE 

Possible mechanisms 



Possible mechanisms 

• Heating vitamin E acetate may create ketene by splitting off the 
acetate group from some or all of the vitamin E acetate. 

• Ketene is a reactive compound that has the potential to be a lung 
irritant. 

 

O'Shea, Donal. "Potential for Release of Pulmonary Toxic Ketene from." (2019).  



Chatham-Stephens, Kevin, et al. "Characteristics of hospitalized and nonhospitalized patients in a nationwide outbreak of e-cigarette, or vaping, product use–associated lung injury—United 
States, November 2019." Morbidity and Mortality Weekly Report 68.46 (2019): 1076. 

 

•  Demographic characteristics of hospitalized and nonhospitalized 
patients were similar.  

• The median age of patients was 24 years. 

•  62% of patients were between 18 and 34 years old, and 16% were 
under 18. 

• Most patients with EVALI reported having obtained their products 
from informal sources, such as friends, family, or in-person or online 
dealers. 

 Patients’ characteristics  



SYMPTOMS 

• (95%) of the patients presented with respiratory symptoms. 

• (77%) had gastrointestinal (diarrhoea and vomiting)  

•  (85%) constitutional symptoms 

IMAGING 

• Often bilateral pulmonary infiltrates. 

• Other manifestation: 

• chemical pneumonitis, lipoid pneumonia 

• ARDS 

• pulmonary haemorrhage  

Histopathalogi
cal features 

• Diffuse alveolar damage 

• acute fibrinous pneumonitis 

• organizing pneumonia 





Kalininskiy, Aleksandr, et al. "E-cigarette, or vaping, product use associated lung injury (EVALI): case series and diagnostic approach." The 
Lancet Respiratory Medicine 7.12 (2019): 1017-1026. 



Other complications 



• E-cigarette use could potentially increase the risk of spontaneous 
pneumothorax through the action of both inhaled toxins and through 
physiologic mechanisms. 

• Repeated deep inhalation through a highly resistive device, such as a 
water pipe, creating a Muller maneuver, and generating large 
negative intrathoracic pressure, has also been proposed as a 
mechanism of spontaneous pneumothorax in marijuana smokers 





• Adolescents with asthma are particularly vulnerable to adverse lung 
effects from e-cigarettes, including increased cough, wheezing, and 
asthma exacerbations1. 

• there are concerns that e-cigarette use may increase airway 
resistance and decrease airway conductance2. 

1. National Academies of Sciences, Engineering, and Medicine. Public health consequences of e-cigarettes. National 
Academies Press, 2018. 
2. Palamidas, Anastasios, et al. "Acute effect of an e-cigarette with and without nicotine on lung function." (2013): 
P1054. 





 
• E-cigarettes are very popular among youth. 

• Youth who use e-cigarettes are 3-4 times more likely to begin smoking 
conventional Cigarettes. 

• Many e-cigarettes have concerning levels of nicotine 

• There are numerous potential harms from vaping. 

• Adolescents with asthma are particularly vulnerable to adverse lung 
effects from e-cigarettes. 

• Any youth using an e-cigarette with nicotine for the first time should 
be viewed as needing immediate intervention. Intervene early to 
prevent escalation and dependence. 
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