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WHAT IS VAPING ? 

Vaping is… 

the act of inhaling and exhaling 

an aerosol or vapor made from a 

liquid or dry material that is 

heated in an electric powered 

device, called an electronic 

cigarette or e-cigarette. 



What is an E-cigarette?

• Device that produces an aerosol by heating a liquid that contains a solvent 
(vegetable glycerin, propylene glycol, or a mixture of these), one or more 
flavorings, and nicotine, although the nicotine may be omitted.

• The evaporation of the liquid at the heating element is followed by rapid 
cooling to form an aerosol (vapor). 

• This process is fundamentally different from the combustion of tobacco, and 
consequently the composition of the aerosol from e-cigarettes and the smoke 
from tobacco is quite different. 



Anatomy

PLoS ONE 10(2): e0116732



The Evolution



The modern E-cig (vape)



Which one is for vaping?



• Invented in 2003

• Introduced in Europe and the 
US in 2006

E-cigarettes

Hon Lik of Beijing demonstrates the electronic 
cigarette he invented

Murray Laugesen Lyttelton, Christchurch, 8082, New Zealand. 30 October, 2008



Epidemiology

NEJM Evid 2026;5(4)



EPIDEMIOLOGY 

• 6.9% of adults in the US currently use e-cigs 
(~15 million people)

• 18.3% of adults between the ages of 18-24 use 
e-cigs

• Former smokers and current smokers are more 
likely to use e-cigs than never smokers

• > 2 million never-smoker Americans use e-cigs

JAMA Netw Open. 2023;6(11):e2340859.
NEJM Evid 2026;5(4)



Epidemiology

Nicotine & Tobacco Research, 2026, 00, 1–9



New Mexico's Health Indicator Data & Statistics



Evolving product landscape

Nicotine & Tobacco Research, Volume 25, Issue 5, May 2023, Pages 1052–1056



Risks of Smoking Cigarettes



Levels of selected carcinogens and toxicants in vapor from 
electronic cigarettes 

Goniewicz ML,. Tob Control 2014;23: 133–139. 



95% safer ??

Eur Addict Res 
2014;20:218–225

The aim of the current study was to convene a group of 
experts with expertise in the field of nicotine and tobacco 
research from different disciplines (animal and 
behavioural pharmacology, toxicology, medicine, 
psychiatry, policy and law) that could discuss and agree on 
the harmfulness of nicotine-containing products using a 
multi-criteria decision analysis (MCDA) model and, thus, 
provide a sound framework within which policy makers 
might work.

Eur Addict Res. 2014;20(5):218-25.



YET NOT HARMLESS !!!



The first fatal victim

• December 2014. 
• Eli James "EJ" Hotaling, 18 month 

infant, of Canajoharie, NY; died Dec. 
9 after swallowing liquid nicotine 
under the care of babysitter while 
mother doing Christmas shopping.

• Child Nicotine Poisoning Prevention 
Act of 2015, which requires the 
packaging of “liquid nicotine 
containers” to be subject to existing 
child poisoning prevention 
packaging standards, effective date 
of July 26, 2016.

https://www.timesunion.com/news/article/Case-closed-in-Fort-Plain-liquid-nicotine-death-6195411.php



Poisoning exposure cases involving e-cigarettes and e-liquid in the United States, 2010–2018
Baoguang Wang, Sherry Liu and Alexander Persoskie
Center for Tobacco Products, United States Food and Drug Administration, Silver Spring, MD, USA

Clinical Toxicology, 58(6), 488–494.



Personal Injury

J Emerg Med. 2016 Oct 3. pii: S0736-4679

Electronic Cigarette Explosion Resulting in a C1 and 
C2 Fracture: A Case Report
Tatsuya Norii, MD and Adam Plate, MD 
Department of Emergency Medicine, 
University of New Mexico, Albuquerque, 
New Mexico

The Journal of emergency medicine 2017; 52: 86-88



Electronic cigarette explosion/burn and poisoning related emergency department visits, 2018–2019 
Matthew E. Rossheim, PhD, Kayla K. McDonald, MPH, Eric K. Soule, PhD, Gilbert W. Gimm, PhD, Melvin D. Livingston, PhD, 
Tracey E. Barnett, PhD, David H. Jernigan, PhD, Dennis L. Thombs, PhD 
Department of Global and Community Health, George Mason University, Fairfax, VA, USA 
Department of Health Education and Promotion, East Carolina University, Greenville, NC, USA 
Department of Health Administration and Policy, George Mason University, Fairfax, VA, USA 
Rollins School of Public Health, Emory University, Atlanta, GA, USA 
School of Public Health, University of North Texas Health Science Center, Fort Worth, TX, USA 
Department of Health Law, Policy and Management, Boston University, Boston, MA, USA

American Journal of Emergency Medicine 38 (2020) 2637–2640



Respiratory System

Int J Environ Res Public Health. 2019 Oct 16;16(20)

https://www.ncbi.nlm.nih.gov/pubmed/31623202


Respiratory System

Association between Electronic Cigarette Use 
and Asthma in Never-Smokers 

Ann Am Thorac Soc. 2019 Nov;16(11):1453-1456

https://www.ncbi.nlm.nih.gov/pubmed/31404509


• Hypersensitivity pneumonitis

• Eosinophilic pneumonia

• Diffuse alveolar hemorrhage

• Acute Respiratory Distress Syndrome

• Bronchiolitis Obliterans Organizing Pneumonia

• Asthma

• Chronic Obstructive Pulmonary Disease

OTHER PULMONARY DISEASES REPORTED



N Engl J Med. 2019 Sep 6. doi: 10.1056/NEJMoa1911614

Pulmonary Illness Related to E-Cigarette Use in Illinois and Wisconsin— 
Preliminary Report
Jennifer E. Layden, M.D., Ph.D., Isaac Ghinai, M.B., B.S., Ian Pray, Ph.D., Anne Kimball, M.D., Mark Layer, M.D., Mark Tenforde, M.D., Ph.D., Livia Navon, M.S., Brooke Hoots, Ph.D., Phillip 
P. Salvatore, Ph.D., Megan Elderbrook, M.P.H., Thomas Haupt, M.S., Jeffrey Kanne, M.D.,

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pulmonary+Illness+Related+to+E-Cigarette+Use+in+Illinois+and+Wisconsin+%E2%80%94+Preliminary+Report
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pulmonary+Illness+Related+to+E-Cigarette+Use+in+Illinois+and+Wisconsin+%E2%80%94+Preliminary+Report
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pulmonary+Illness+Related+to+E-Cigarette+Use+in+Illinois+and+Wisconsin+%E2%80%94+Preliminary+Report


EVALI



EVALI



Lung cancer

J Oncol Res Ther. 2024 Jul 4;9(3):10229



Cardiovascular Risk Variables
E-cigarette 

users (n=42)
Cigarette 

smokers (n=28)
Nonusers 

(n=50) P Value

Age 29±4.6 34±8 28±4 Overall: 
0.0005

Sex, n (%) 0.008

Male 32 (76.2%) 11 (39.3%) 30 (60.0%)

Female 10 (23.8%) 17 (60.7%) 20 (40.0%)

Race, n (%) 0.0385

White 76.1 50 50

Asian 16.6 14.2 12

Black 4.7 32.1 32

Other 2.6 3.7 6

Mean body mass 
index, kg/m

2
27.7±4.4 28±6.2 31±12 Overall: 

0.4

Mean urine nicotine, 
ng/mL

1135.1±1314.8 1659±2408.9 7±7.71 Overall: 
0.0001

Mean urine cotinine, 
ng/mL

923±965 1735±1367 2±0.84 Overall: 
0.0001

Table. Characteristics of Research Participants in Each Group

Arterioscler Thromb Vasc Biol. 2022;42:1333–1350







Gene Expression in Blood Gene Expression in Sputum





• Can gene expression properly classify 
Type of Tobacco Product?

• What cell population is responsible for 
these gene expression changes?

• What toxicants are driving these 
transcriptomic changes?



Risk to Others



Risk to Others
E-cigarettes and a new threat: How to dispose of them

• In 2015, more than 58 million e-cigarettes and refills were 
sold in the United States at grocery and convenience stores 
(excluding vape shops or online), 19.2 million of which were 
designed for single use. 

• Even when e-cigarettes are not littered, they should not be 
simply disposed of in regular trash bins. 

• Because of their electronic components, discarded e-
cigarettes are e-waste, not ordinary trash, and should be 
disposed of accordingly 

• The fact that they also contain residual nicotine—in some 
cases in substantial amounts— further complicates their 
disposal, because e-cigarettes and their cartridges may 
qualify as both e-waste and biohazard waste 

Cartridges from vaping devices collected by 
researcher Jeremiah Mock in a student parking 
lot in the San Francisco area in September 2019.



A conflict of interest is strongly associated with tobacco industry–favorable
results, indicating no harm of e-cigarettes

Preventive Medicine 119 (2019) 124–131



Do they have a role for smoking cessation?



Some Older Smokers Turn to Vaping. That May Not Be a Bad Idea.

Jeannie Cox smoked two packs a day 
for decades, but she hasn’t had a 
conventional cigarette since taking up 
vaping. More smokers are attempting 
to quit tobacco with e-cigarettes, 
according to new research. 

Credit: Melissa Golden for The New York Times



N Engl J Med 2019;380:629-37.



Electronic cigarettes for smoking cessation (Review)

Lindson N, Butler AR, McRobbie H, Bullen C, Hajek P, Wu AD, Begh R, Theodoulou A, Notley C,
Rigotti NA, Turner T, Livingstone-Banks J, Morris T, Hartmann-Boyce J

Cochrane Database of Systematic Reviews 2025, Issue 1. Art. No.: CD010216.







eClinicalMedicine 2023;63: 102142



eClinicalMedicine 2024;68: 102452



Dual use may be more harmful than cigarette smoking alone:

NEJM Evid 2024;3(3)



Major differences in ENDS regulations between USA 
and the rest of the world

In the US:

• No limit on the volume of the e-juice container 
available for refills

• No limit on the reservoir volume of the e-cigarette 
device

• No standards on the manufacturing of the e-juice or 
the device itself

• No limit on the concentration of nicotine or 
flavorings

• In Australia

– Nicotine is considered a restricted poison if not 
used for therapeutic purposes

• Most Countries in Europe

– Nicotine concentration < 20mg/ml

– Refill bottles not > 10 ml

– E-cigarette tank < 2 ml

– Manufacturer must submit annual report

• Canada

– Nicotine concentration < 66 mg/ml



In Summary:

• The prevalence of vaping has been increasing over the last 15 
years, particularly among those 18-25 years old

• E-cigarettes are not harmless
• There is a lack of trials by e-cigarette manufacturers of e-

cigarettes for smoking cessation, likely reflecting the 
profitability of selling e-cigarettes as consumer products, 
rather than medicinal devices

• The risk of dual use needs to be considered when suggesting 
e-cigarettes as an aid to quitting conventional cigarettes



Thank you!

• Questions?

Mario F. Perez MD, MPH,ATSF

MFPerez@salud.unm.edu
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