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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
clgarette 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.
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The Evolution
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The modern E-cig (vape)




Which one is for vaping?




E-cigarettes

* Invented in 2003 P —

* Introduced in Europe and the
US in 2006

Hon Lik of Beijing demonstrates the electronic
cigarette he invented

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



Epidemiology

PUBLIC HEALTH ALERTS | IN PARTNERSHIP WITH CIDRAP

Tobacco Product Use among U.S. Adults, 2023-2024

Israel Agaku, D.M.D., M.P.H., M.B.A,, Ph.D."?
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Figure 1. Tobacco Use Prevalence in 2023 and 2024 among U.S. Adults.
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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 us
e-Cigs

Former smokers and current smokers are mor
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)



Tobacco product use among middle and high school
students in the United States: National Youth Tobacco

Epidemiology Survey, 2025

Eunice Park-Lee, PhD'" (), Lauren M. Dutra, ScD?, Hannah Cowan, MPH?, Burton Levine, MS? (",
Michael D. Sawdey, PhD! (), Maria Cooper, PhD! (), Brittany Merson, PhD!, Roberto Valverde, MPH!,
Brian Bradfield, BA2, Jean Lennon, PhDZ, Neal D. Freedman, PhD3 (), Bridget K. Ambrose, PhD?,
Karen A. Cullen, PhD*

20222 2023° 2024¢ 2025¢ 2022-2025 2024-2025

% (95%Cl) % (95%Cl) % (95%Cl) % (95% Cl) APC % (95% Cl) Pvalue Pvalue

High school and middle school students

E-cigarettes® 9.4(80,11.1) 7.7(6.8,86) 59(5.3,6.6) 5.2(4.7,59) —18.1(—21.1,—145) <001 | .113
Nicotine pouches’ 1.1(0.8,1.4) 15(1.0,2.1) 1.8(L521) 17(14,21) 159(—3.9,52.5) 139 683
Any tobacco product® 11.3(9.7,13.1) 10.0(8.9,11.2) 8.1(7.4,89) 7.2(65,8.1) —145(—17.9,—10.3) <.001  .118
Any combusted tobacco product” 3.7 (3.1-45) 3.4(29,40) 28(25,3.2) 26(23,3.0) -—114(—13.7,—85) <.001  .444

High school students

E-cigarettes® 14.1(12.4,16.0) 10.0 (8.8,11.4) 7.8(6.9,8.8) 7.1(6.3,8.1) —20.5(—31.2,—7.4) <.001 .340
Nicotine pouches’ 1.4(1.1,2.0) 1.7(1.2,25) 24(2.0,29 23(1.8,29) 17.3(3.3,36.9) 012 770
Any tobacco product® 16.5 (14.6,18.5) 12.6 (11.1, 14.3) 10.1(9.0,11.3) 9.5(8.4,10.6) —17.2(—25.7,—7.3) <.001 420
Any combusted tobacco product” 5.2(4.4,62) 3.9(3.4,46) 3.3(2.9,3.9 3.2(28,3.7) —14.2(—257,1.2) 071 760
Middle school students
E-cigarettes® 3.3(26,42) 46(3.6,58 35(29,42) 26(2.1,3.2) —10.7(—36.4,32.7)  .494 .031
Nicotine pouches’ 0.5(0.3,0.8)  NA 1.0(0.8,1.2) 0.9(0.7,1.2) NA NAJ 762
Any tobacco product8 45(3.7,55) 6.6(51,85 54(4.6,6.3) 4.1(3.4,51) —3.0(—30.0,40.6) 837 .038
Any combusted tobacco product” 1.6(1.2,22) 25(1.7,3.8) 21(16,26) 17(13,22) 0.0(—255,44.7) 878 290

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



Percentage with E-Cigarette Use

New Mexico's Health Indicator Data & Statistics
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Prefilled Cartridges

Disposable Devices
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Evolving product landscape
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Risks of Smoking Cigarettes

Risks from Smoking

Smoking can damage nearly every part of your body

Cancers Chronic Diseases

Stroke

Blindness, cataracts, age-related macular degeneration
_— Congenital defects-maternal smoking: orofacial clefts
Oropharynx — Periodontitis

Aortic aneurysm, early abdominal aortic
atherosclerosis in young adults

Larynx
Esophagus 5
—— Coronary heart disease
—— Pneumonia

Trachea, bronchus, and lung Atherosclerotic peripheral vascular disease

~ Chronic obstructive pulmonary disease, tuberculosis,
asthma, and other respiratory effects

Acute myeloid leukemia
Stomach

Liver

Pancreas ~ Reproductive effe

(including reduced fertility)

s in women

Kidney —
and ureter — ~——— Hip fractures

Cervix ey )
Bladder — Ectopic pregnancy

— Male sexual function-erectile dysfunction
Colorectal

— Rheumatoid arthritis

Immune function

Overall diminished health
— a




Levels of selected carcinogens and toxicants in vapor from
electronic cigarettes

Comparison of toxicants levels between conventional and electronic cigarettes.

Conventional cigarette Average ratio

compouna (818 im0k LSS g
Formaldehyde 1.6-52 0.20-5.61 9
Acetaldehyde 52-140 0.11-1.36 450
Acrolein 2.4-62 0.07-4.19 15

Toluene 8.3-70 0.02-0.63 120

NNN 0.005-0.19 0.00008-0.00043 380

NNK 0.012-0.11 0.00011-0.00283 40

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



95% safer ??

Estimating the Harms of
Nicotine-Containing Products
Using the MCDA Approach

David J. Nutt? Lawrence D. Phillips® David Balfour’ H. Valerie Curran©
Martin Dockrelld Jonathan Foulds® Karl Fagerstrom' Kgosi Letlapek
Anders Milton) Riccardo Polosa' John Ramsey® David Sweanor?

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.
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At least

95%

less harmfuy|
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The first fatal victim

e 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

Table 2. Top five most commonly-reported dinical effects for e-cigarette
exposure cases by age, United States, 2010-2018.

Between December 2014 and July 2016, 18 states Clinical effects® (top five) Number (% of group total)
enacted laws requiring child-resistant packaging for
4000 liquid nicotine containers. Ovsm"iﬁ 2997 {H 4]
'omiting X
1500 Age (Years) In January 2016, the Child Nicotine Poisoning MNausea 1070 {] ]‘8}
- = Prevention Act of 2015 was signed into law and 0 cu .I'TI'E' ItI'EI n ! -
z = Overall became effective six months later. far i N pa I,n‘ 1022 “ 13}
S 3000 Red eye conjunctivitis 494 (5.5)
£ —5 Dizziness/vertigo 463 (5.1)
S 2500
& 5-11
2 | s
£ 2000 1217 Table 3. Quantity of e-liquid and nicotine involved in exposure by medical
2 outcome, United States, 2010-2018.
% 500 TET . Medical outcome®
- In 2017-2018, current e-cigarette use increased 48.5% and Substance Quantity
1E3 1000 77.8% among US middle and high school students, No effect Minor effect Moderate effect
g i respectively. JUUL unit sales increased by 674%. Substance Quantity in:mlb (n = 37) (" = 22) (n - 5)
00 Mean 75 131 562
" — Median 20 30 300
Y Minimum 0.2 06 1.0
2010 2011 2012 2013 2014 2015 2016 2017 2018 Maximum 60.0 60.0 200.0
yi Substance quantity in mg (n=11) (n=7) (n=0)
i Mean 193 497 -
r i . 2 i ) T ] Median 120 180 —
Figure 1. Trends in poisoning exposure cases involving e-cigarettes and e-liquid overall and by age, United States, 2010-2018. Minimum 30 60 o
Maximum 96.0 240.0 —

Clinical Toxicology, 58(6), 488-494.



Personal Injury

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
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500 _ [ 1
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Ingestion Explosion/Burn Injuries

Fig. 1. ECIG injuries presenting to US emergency departments 2015-2019. New estimates from the current study are bordered in black. Ingestion estimates for the years 2013-2017 were
from [6]; 95% Cls were not provided for 2014 and 2016. Explosion,/burn injury estimates for the years 2015-2018 were from [9,10].

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



Respiratory System

Article

Adult E-Cigarettes Use Associated with a
Self-Reported Diagnosis of COPD

Mario F. Perez *, Nkiruka C. Atuegwu, Erin L. Mead'”, Cheryl Oncken and Eric M. Mortensen

Department of Medicine, UConn Health, University of Connecticut School of Medicine, Farmington, CT 06030,
USA; atuegwu@uchc.edu (N.C.A.); mead@uchc.edu (E.L.M.); oncken@uchc.edu (C.O.);
mortensen@uchc (E.M.M.)

Proportion of COPD (%)

20

15

10

Prevalence of COPD in e-cigarette and cigarette users

Current cigarette user

B E-cigarette user

O None-agarete user Table 2. Results from the multiple logistic regression models showing the odds ratio (95% confidence
intervals) of reported chronic obstructive pulmonary disease (COPD) for e-cigarette users vs. non-users
for different group categories and by age.

Category

Entire Cohort

Nonsmokers ?

Subjects >35°

Subjects >45 P

Subjects >55 ©

Not users
E-cigarette user
Age groups b
18 to 24
25to 34
35to 44
45 to 54
55 to 65
>65

P

Reference
1.47 (1.21-1.79)

Reference
1.03 (0.70-1.52)
1.79 (1.21-2.63)
2.37(1.67-3.37)
3.15(2.18-4.54)
3.79 (2.55-5.65)

Reference
2.94 (1.73-4.99)

Reference
1.29 (0.68-2.42)
1.97 (0.87-4.45)
1.96 (1.03-3.71)
4.06 (2.07-7.97)

5.96 (3.31-10.74)

Reference
1.57(1.27-1.95)

Reference
1.33 (0.96-1.85)
1.79 (1.25-2.58)
2.15(1.38-3.37)

Reference
1.57 (1.20-2.06)

Reference
1.35(1.03-1.77)
1.64 (1.18-2.26)

Reference
1.62 (1.14-2.31)

Reference
1.25 (0.91-1.72)

@ All confounders listed in Table 1 were included in the regression model except for years of conventional cigarettes

Former cigarette user Nonsmoker

Cigarette use

use, current and former conventional cigarette use. ® Years old.

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

Table 2. Association between the frequency of e-cigarette use

Mario F. Perez, M.D., M.P.H.* and reported asthma diagnosis for never cigarette smokers
Nkiruka C. Atuegwu, Ph.D. (n = 373,860)

Cheryl Oncken, M.D., M.P.H.
Erin L. Mead, Ph.D., M.H.S. .
Eric M. Mortensen, M.D., M.Sc. Odds Ratio (95%
University of Connecticut Confidence Interval)
Farmington, Connecticut

Never e-cigarette user Reference

Daily e-cigarette user 1.81 (1.23-2.66)
Some days e-cigarette user 1.26 (0.99-1.60)
Former e-cigarette user 1.11 (1.00-1.23)

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



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

OTHER PULMONARY DISEASES REPORTED

* Hypersensitivity pneumonitis

* Eosinophilic pneumonia

* Diffuse alveolar hemorrhage

* Acute Respiratory Distress Syndrome

* Bronchiolitis Obliterans Organizing Pneumonia
* Asthma

* Chronic Obstructive Pulmonary Disease




Pulmonary lliness Related to E-Cigarette Use in lllinois and Wisconsin—

Preliminary Report

Jennifer E. Layden, M.D., Ph.D., Isaac Ghinai, M.B., B.S., lan 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.,

Median age (range) — yr
Male sex — no. /total no. (%)
Race or ethnic group — no./total no. (%)
White
Black
Hispanic
Medical history documented in medical record — no./total no. (%)
Asthma
Mood or anxiety disorder
E-cigarette use in the previous 90 days — no./total no. (%)
Reported nicotine use
Reported only nicotine use
Reported THC use
Reported only THC use
Reported nicotine and THC use
Reported CBD use

19 (16-53)
44/53 (83)

37/45 (82)
4/45 (9)
4/45 (9)

16/53 (30)
18/53 (34)

25/41 (61)
7/41 (17)
33/41 (80)
15/41 (37)
18/41 (44)
3/41 (7)

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


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

FIGURE 1. Number of patients (N = 2,398) with e-cigarette, or vaping, product use-associated lung injury (EVALI) by week of hospital admission —
United States, February 10, 2019-January 14, 2020

No. of EVALI patients
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TABLE. Demographic and product use characteristics among
hospitalized patients with e-cigarette, or vaping, product use-
associated lung injury (EVALI) reported to CDC — United States,
August 2019-January 2020*

Characteristic No. (96)T
{no. with available information) (N =2,668)
Sex (2,606)

Male 1,731 (66)
Female 875 (34)
Median age, yrs (range) 24 (13-85)
Age group (yrs) (2,619)

13-17 404 (15)
18-24 979 (37)
25-34 631 (24)
35-44 335(13)
45-84 223(9)
=65 47 (2)
Race/Ethnicity® (1,856)

White 1.360(73)
Black 64 (3)
American Indian/Alaska Mative 12(1)
Asian/Mative Hawaiian/Other Pacific lslander 38(2)
Other 97 (5)
Hispanic 285(15)
Case status (2,668)

Confirmed 1401 (53)
Probable 1.267 (47)
Substances used in e-cigarette, or vaping, products (2,022) 1.##

Any THC-containing product 1,650 (82)
Any nicotine-containing product 1,162 (57)
Both THC- and nicotine-containing product use 834 (41)
Exclusive THC-containing product use 669 (33)
Exclusive nicotine-containing product use 274 (14)

Mo THC- or nicotine-containing product use reported 44 (2)
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Lung cancer

Research Article P s

Vaping, Smoking and Lung Cancer Risk

Bittoni MA, Carbone DP, Harris RE"

Colleges of Medicine & Public Health, and the Comprehensive Cancer Center, The Ohio State University, Columbus, Ohio

Cases Controls OR (95% CI)*
Vaping & Cigarette Smoking 314 219 57.8 (47.4-70.5)
Cigarette Smoking 4130 10036 13.9(12.7-15.3)
Nonsmoking 531 17039 1
5 272 -
Variable Cases (n=4,975) Controls (n=27,294) Totals 4975 27294
Age at Entry n 9%, n % *0ORs are adjusted for matched variables of age, gender and race. Nonsmoking is the reference  category for all estimates. OR estimate for vaping
0 734 57 2193 ) and cigarette smoking was significantly higher than the estimate for smoking, P<0.001.
50-59 1070 215 7751 284 Table 2: Odds Ratios and 95% confidence intervals for vaping combined with cigarette smoking and cigarette smoking alone among
60-69 1791 6 2663 354 lung cancer cases and controls.
70-79 1428 287 5623 20.6
Vaping & Smoking* Cases Controls Odds Ratio (95% CI)¥
=79 402 8 1065 39
> v 1

Gender Vaper (=40 pack-years) 175 78 68.1 (51.4-90.8)

Men 2714 546 14858 544 Vaper (<40 pack-years) 117 115 30.9 (23.5-40.5)
Women 2261 454 12436 45.6 Smoker (=40 pack-years) 2310 3538 19.8 (17.9-21.0)

Race Smoker (<40 pack-years) 1540 5307 8.8(7.9-9.8)
White 4405 88.5 24079 88.2 Nonsmoker 495 15017 1
Black 556 1.2 3150 115 Totals 4637 24055 -

Asian 2 0.1 9 0.1 * 40 pack-years: smoked the equivalent of 1 pack of cigarettes per day for 40 years.
Other 12 0.2 56 0.2 Nonsmokers: reference category for all estimates.

Comorbidities* +OR estimates for vaping and smoking by strata of pack-years were significantly higher than corresponding estimates for smoking, P<0.001.
COPD 3747 753 6397 24 Table 5: Odds Ratios and 95% Confidence Intervals for lung cancer cases and controls by strata of vaping status and cumulative history
CAD 3197 64.3 9122 334 of cigarette smoking (pack-years of smoking).

*Chronic Obstructive Pulmenary Disease (COPD), Coronary Artery Disease (CAD). Frequencies were significantly higher among cases, P<0.01

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

Table 1: Characteristics of 4,975 lung cancer cases and 27,294 controls.



FMD (%)

Cardiovascular Risk

Chronic E-Cigarette Use Impairs Endothelial
Function on the Physiological and Cellular Levels

Leila Mohammadi‘®, Daniel D. Han', Fengyun Xu, Abel Huang, Ronak Derakhshandeh, Poonam Rao®, Adam Whitlatch,
Jing Cheng, Rachel J. Keith, Naomi M. Hamburg®, Peter Ganz®, Judith Hellman®, Suzaynn F. Schick®, Matthew L. Springer
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E-cigarette (N=37)
Cigarette (N=28)
Nonusers (N=34)
Medium

Table. Characteristics of Research Participants in Each Group

E-cigarette
Variables users (n=42)
Age 29+4.6
Sex, n (%)
Male 32 (76.2%)
Female 10 (23.8%)
Race, n (%)
White 76.1
Asian 16.6
Black 4.7
Other 2.6
Mean body mass 27.7+4.4
R 2
index, kg/m
Mean urine nicotine, 1135.1+1314.8
ng/mL
Mean urine cotinine, 9231965

ng/mL

Cigarette

smokers (n=28)

34+8

11 (39.3%)

17 (60.7%)

50

14.2

32.1

3.7

2816.2

1659+2408.9

1735+1367

Nonusers
(n=50)
28+4

30 (60.0%)

20 (40.0%)

50

12

32

31+12

7+7.71

2+0.84

P Value

Overall:
0.0005

0.008

0.0385

Overall:
0.4

Overall:
0.0001

Overall:
0.0001

Arterioscler Thromb Vasc Biol. 2022;42:1333-1350
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The inflammatory biomarker YKL-40 is elevated in the serum, but not the

sputum, of E-cigarette users

Mario F. Perez (5, Nkiruka C. Atuegwu, Eric M. Mortensen and Cheryl Oncken

Table 3. Demographic characteristics of my cohort.
Cigarette Smoker

n=23

Age 39.5 [30.5, 48.0]
Male 14 (60.9)
Race

White 13 (56.5)

Black 9(39.1)

Other 1(4.3)
Hispanic 3(13.0)
Never Married 18 (78.3)
BMI 26.83[22.8, 32.6]
PENN Score 15.0 (2.7)
CO ppm 10.0 [7.0, 14.0]
Baseline FEV1 Percent Predicted 90.0 [83.0, 95.0]
Baseline FVC Percent Predicted 86.0 [78.0, 97.0]
FEV1/FVC 83.0 [79.0, 87.0]

E-cigarette Users
n=22
24.0[20.3, 28.0]
19 (86.4)

20 (90.9)
0(0.0)
2(9.1)

2(9.1)

18 (81.8)
24.11[22.6, 28.2]
13.7 (2.1)
2.0[1.3,2.0]
93.5 [86.0, 101.8]
90.0 [83.5, 97.8]
84.0 [81.0, 88.5]

Healthy Control
n=20
28.0 [25.5, 34.0]
8 (40.0)

12 (60.0)

4(20.0)

4 (20.0)

4 (20.0)

15 (75.0)
24.1[21.0, 32.9]

2.0[1.0, 3.0]
91.0 [87.5, 94.5]
91.0 [84.0, 96.5]
84.0 [80.0, 88.5]

p-value

<0.001
0.007
0.007

0.473
0.858
0.51
<0.001
<0.001
0.271
0.569
0.745

Continuous variables presented as median [IQR] and categorical variables as count (%). P-value for Kruskal-Wallis or Chi-square as appropriate.

YKL-40 in ng/ml

a3 K-W, p = 0.031

0.016




Transcriptomic responses in the blood
and sputum of cigarette smokers compared

to e-cigarette vapers

Mario F. Perez'", Marina Yurieva?, Spandana Poddutoori®, Eric M. Mortensen', Laura E. Crotty Alexander* and

Adam Williams>®

Cigarette Smokers E-cigarette users Controls
n=23 n=22 n=20

|

Adequate Sputum and Blood Samples
(Squamous Epithelial Cells <10% and RIN >7)

|

E-cigarette users Controls
n=11 n=4

|

Samples Included in the Analysis
(RNA-Seq QC and eCO <5 ppm)

Cigarette Smokers
n=8

Sputum Blood
_ Cigarette .
n= Smokers n=8
~ E-cigarette _
n=9 Users n=8
n=4 Controls n=4
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Sputum
Cigarettes vs Controls

F Magenta G Yellow H GreenYellow
Xenobitoc metabolism PXR signaling { 3.63E-03__} Phagasome formation 7 .59E-05___} Breast cancer regulation by stathmin1{_____ p4.37E-04
eNOS signaling{ 2.00E-03___} Altered T/B cell signaling in RA{ 6 31E-06 b Xenobiotic metabolism signaling{ 1.20E-04p
Atherosclerosis signaling{ 1.20E-03___} Crosstalk between DCs and NK cells{ 3 72E-05____} CREB signaling in neurons- 6.03E-05 p
LXR{100E-02___} Role of PRR{ 170E-05____} AHR signaling{6.76E-06___}
PXR/RXR activation { 1.55E-04 P Th1/Th2 actvation-{ 1.41E-06 } Xenobiotic metabolism AHR signaling -E}
o 1 2 3 4 0 2 a 6 o 2 4 & 38
-log,, p value -log,, p value -log,, p value
Sputum
E-Cigarettes vs Cigarettes
J  Yellow K Red L  Black
LXR/RXR activation { 2.88E-03 __p Atherosclerosis Signaling{ 2.34E-04____}
Airway pathology in COPD { 1.02E-03__} Eicosanoid Signaling{ 1.056E-04 ___}
Clathrin-mediated endocytosis signaling { T.05E-03 Estrogen Biosynthesis{ 3.80E-06______}
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Atheroslcerosis signalin { 240E-04______} Role of PRRs{ 3.24E-05_______p Hepatic fibrosis stellate cell activation{ 1.82E-05 b
omril i, 4 o 1 2 3 4 5 0 4.2 3 4 5
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Risk to Others

Assessment of indoor air quality at an electronic cigarette (Vaping)
convention

Rui Chen' - Angela Aherrera’ - Chineye Isichei' - Pablo Olmedo'” - Stephanie Jarmul' - Joanna E. Cohen® -
Ana Navas-Acien™ - Ana M. Rule’

Received: 24 lanuary 2017 / Accepted: 22 August 2017 / Published online: 29 December 2017
& The Author(s) 2017. This article i published with open access

Abstract

E-cigarette (vaping) conventions are public events promoting electronic cigarettes, in which indoor use of e-cigarettes is
allowed. The large concentration of people using e-cigarettes and poor air ventilation can result in indoor air pollution. In
order to estimate this worst-case exposure to e-cigarettes, we evaluated indoor air quality in a vaping convention in Maryland
(MD), USA. Real-time concentrations of particulate matter (PM ) and real-time total volatile organic compounds (TVOCs),
C0O; and NO, concentrations were measured. Integrated samples of air nicotine and PM,, concentrations were also collected.
The number of attendees was estimated to range from 75 to 600 at any single observation time. The estimated 24-h time-
weighted average (TWA) PM g was 1800 pgfml, 12-fold higher than the EPA 24-h regulation (150 pg.l’ms)_ Median (range)
indoor TVOCs concentration was 0.13 (0.04-0.3) ppm. PM,, and TVOC concentrations were highly correlated with CO,
concentrations, indicating the high number of people using e-cigarettes and poor indoor air quality. Air nicotine
concentration was 125 pg/m’®, equivalent to concentrations measured in bars and nightclubs. E-cigarette aerosol in a vaping
convention that congregates many e-cigarette users is a major source of PM g, air nicotine and VOCs, impairing indoor air
quality. These findings also raise occupational concerns for e-cigarette vendors and other venue staff workers.




Risk to Others

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

N e by

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 Cartridges from vaping devices collected by
cases in substantial amounts— further complicates their researcher Jeremiah Mock in a student parking
disposal, because e-cigarettes and their cartridges may lot in the San Francisco area in September 2019.

qualify as both e-waste and biohazard waste



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

Type of industry/sponsor involved and results of study Level of conflict of interest and results of study
95.1
0 A
100 % 84.6 100 % i
61.1
80 70 80 66.7
60 50 50 60 53.3
33.3 333
0 20 25 25 40 -
20 10 16.7 28.7 :
7.7 7.7 1633 20 . 111 0 16 33
o m 0
Tobacco industry E-cigarette Pharmaceutical Mixed industry No industry Strong Moderate Weak No conflict of
related industry related industry related related interest
®mHarm [JNoharm = Unclear W Harm No harm Unclear

Preventive Medicine 119 (2019) 124-131



Do they have a role for smoking cessation?
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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.




A Randomized Trial of E-Cigarettes
versus Nicotine-Replacement Therapy

Peter Hajek, Ph.D., Anna Phillips-Waller, B.Sc., Dunja Przulj, Ph.D.,

Francesca Pesola, Ph.D., Katie Myers Smith, D.Psych., Natalie Bisal, M.5c.,

Jinshuo Li, M.Phil., Steve Parrott, M.5c., Peter Sasieni, Ph.D.,
Lynne Dawkins, Ph.D., Louise Ross, Maciej Goniewicz, Ph.D., Pharm.D.,
Qi Wu, M.Sc,, and Hayden |. McRobbie, Ph.D.

Table 2. Abstinence Rates at Different Time Points and Smoking Reduction at 52 Weeks.*

Nicotine
E-Cigarettes Replacement
Outcome (N=438) (N=446)
Primary outcome: abstinence at 52 wk — no. (%) 79 (18.0) 44 (9.9)
Secondary outcomes
Abstinence between wk 26 and wk 52 — no. (%) 93 (21.2) 53 (11.9)
Abstinence at 4 wk after target quit date — no. (%) 192 (43.8) 134 (30.0)
Abstinence at 26 wk after target quit date — no. (%) 155 (35.4) 112 (25.1)

Carbon monoxide-validated reduction in smoking of
=50% in participants without abstinence between
wk 26 and wk 52 — no.ftotal no. (%)

44/345 (12.8) 29/393 (7.4)

Primary Analysis:

Relative Risk
(95% ClIyf

1.83 (1.30-2.58)

1.79 (1.32-2.44)
1.45 (1.22-1.74)
1.40 (1.14-1.72)
1.75 (1.12-2.72)

Sensitivity Analysis:
Adjusted Relative Risk
(95% CI)

1.75 (1.24-2.46)§

1.82 (1.34-2.47)§
1.43 (1.20-1.71)9
1.36 (1.15-1.67)1
1.73 (1.11-2.69) |

* Abstinence at 52 weeks was defined as a self-report of smoking no mere than five cigarettes from 2 weeks after the target quit date, validated
biochemically by an expired carbon monoxide level of less than 8 ppm at 52 weeks. Abstinence between week 26 and week 52 was defined
as a self-report of smoking no more than five cigarettes between week 26 and week 52, plus an expired carbon monoxide level of less than
8 ppm at 52 weeks. Abstinence at 4 weeks was defined as a self-report of no smoking from 2 weeks after the target quit date, plus an ex-
pired carbon monoxide level of less than 8 ppm at 4 weeks. Abstinence at 26 weeks was defined as a self-report of smoking no more than
five cigarettes from 2 weeks after the target quit date to 26 weeks; there was no validation by expired carbon monoxide level.

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



Electronic cigarettes for smoking cessation (Review)

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

Cochrane Database of Systematic Reviews

summary of findings 1. Nicotine EC compared to NRT for smoking cessation

Nicotine EC compared to NRT for smoking cessation

Patient or population: people who smoke cigarettes, aged 18 or older
Setting: various settings in New Zealand, UK, USA

Intervention: nicotine EC

Comparison: NRT

Qutcomes Anticipated absolute effects” (95% CI) Relative effect  N° of partici- Certainty of Comments
(95% CI) pants. the evidence
Events with Events with Nicotine (studies) (GRADE)
NRT EC
Smoking cessation at 6 months to 1 year Study population RR 1.59 2544 0T -
(1.30to 1.93) (7 RCTs) HIGH
Assessed with biochemical validation & per 100 10 per 100
(8t012)
Adverse events at 4 weeks to 6 to 9 months Study population RR1.03 2052 DS -
(0.91to 1.17) (5 RCTs) MODERATE?
Assessed by self-report 23 per 100 24 per 100
(21t0 27)
Serious adverse events at 4 weeks to 1 year Study population RR1.20 2761 2 studies report-
: (0.90 to 1.60) (6 RCTs) LOWb ed no events; ef-
Analysis 2.1, Comparison 2: Nicotine EC versus icline, Outcome 1: Smoking Assessed via self-report and medicalrecords 4 per 199 5per 100 fect estimate based
(4to6) on the 4 studies in
Nicotine EC Varenicline Risk Ratio Risk Ratio Risk of Bias which events were
SwdyorSubgroup  Events  Total Events Total MH, Fixed, 95% C1 M-H, Fixed, 85% CI ABCDEFG reported
Joskelmicis 2018 * h v - o, ezl rreerze *The estimated number of events in the intervention group (and its 95% confidence interval) is based on the assumed number of events in the comparison group and
M T T Tho the relative effect of the intervention (and its 95% Cl). For cessation, the assumed number of events in the control group is based on assumed quit rates for NRT assuming
Risk of bias legend Favours varenicline Favours nicotine EC receipt of limited behavioural stop-smoking support (as per Hartmann-Boyce 2018a). The assumed risk for adverse events and serious adverse events is a weighted mean
(A) Random sequence generation (selection bias) average of quit rates across control groups in contributing studies.

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (aurition bias)

(F) Selective reparting (reparting bias) GRADE Working Group grades of evidence

(G) Other bias High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Cl: confidence interval; EC: electronic cigarette; NRT: nicotine replacement therapy; RCT: randomized controlled trial; RR: risk ratio

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



JAMA Internal Medicine | Original Investigation

Electronic Cigarettes vs Varenicline for Smoking Cessation in Adults

A Randomized Clinical Trial

Anna Tuisku, PhD; Mikko Rahkola, MD; Pentti Nieminen, PhD; Tuula Toljamo, PhD

JAMA Internal Medicine

POPULATION
201Males, 257 Females

-

Adults with moderate to heavy
dependence on nicotine who are
motivated to quit smoking

Mean (SD) age. 51(12) y

SETTINGS / LOCATIONS
Lapland Central
Hospitalin
NorthernFinland

INTERVENTION
458 Participants randomized

152 Nicotine e-cigarettes (18 mg/mL)
In combination with placebo tablets and
8 sessions of motivational interviews

153 Varenicline tablets with
standard dosage

In combination with nicotine-free
e-cigarettes and 8 sessions of
motivational interviews

153 Placebo

Nicotine-free e-cigarettes with placebo
tablets and 8 sessions of motivational
interviews

PRIMARY OUTCOME

Self-reported 7-d conventional cigarette smoking abstinence confirmed
by the exhaled carbon monoxide level (<10 parts per million) on week 26

RCT: Electronic Cigarettes vs Varenicline on Smoking Cessation in Adults

FINDINGS

When compared with placebo, both nicotine e-cigarettes and
varenicline were statistically significantly better smoking
cessation aids for up to 6 mo

100 Study group
Nicotine containing e-cigarettes
Varenicline

80

—— Placebo

@
S

&
=

20

Cumulative confirmed
abstinence, %

0+ T T
0 20 40 60 80 100 120 140 160 180

Time, d

Conventional cigarette smoking abstinence:

Nictonine e-cigarettes, 40.4%: Risk difference (vs placebo),

20.7% (95% Cl, 10.4-30.4; P <.001)

Varenicline, 43.8%; Risk difference (vs placebo),
24.1% (95% (I, 13.7-33.7; P<.001)
Placebo. 19.7%

Tuisku A, Rahkola M, Nieminen P, Toljamo T. Electronic cigarettes vs varenicline on smoking cessation in adults: a randomized clinical trial. JAMA Intern Med.
Published online June 17, 2024. doi:10.1001/jamainternmed.2024.1822

© AMA




EFFICACY
VERSUS
EFFECTIVENESS

Efficacy refers to the
degree to which
action(s) produce a
clinically measurable
effect under ideal
conditions

Effectiveness refers to
the degree to which

action(s) achieves the
intended health result
under normal or usual

circumstances
EEAEEEEEEREEEREEEREEEREEDN EREEEEEEEEEEEEEEREREEEDS

Describes how Describes how

medications are used medications are used

in controlled and ideal

in average clinical
conditions

conditions




Effect of unguided e-cigarette provision on uptake, use,
and smoking cessation among adults who smoke in the USA:

a naturalistic, randomised, controlled clinical trial

Matthew J. Carpenter,” 5% Amy E. Wahlquist,” Jennifer Dahne,** Kevin M. Gray,™ K. Michael Cummings,”"* Graham Warren,

Theodore L. Wagener, Macigj L. Goniewicz," and Tracy T. Smith™*

“Department of Psychiatry & Behavioral Sciences, Medical University of South Carolina (MUSC), Charleston, SC, USA

bDt:_‘partment of Public Health Sciences, MUSC, Charleston, SC, USA

“Hollings Cancer Center, MUSC, Charleston, SC, USA

dCenter for Rural Health Research, East Tennessee State University, Johnson City, TN, USA
“Department of Radiation Oncology, MUSC, Charleston, SC, USA

rDepartment of Internal Medicine, Ohio State University (OSU), Columbus, OH, USA
9Center for Tobacco Research, 0SU Comprehensive Cancer Center, Columbus, OH, USA
hDeparlment of Health Behavior, Roswell Park Comprehensive Cancer Center, Buffalo, USA

Summary

Background As summarised in the most recent Cochrane review, the few clinical trials on e-cigarettes are largely
focused on smoking cessation. We aimed to determine the naturalistic uptake, use, and impact of e-cigarettes among
adults who may or may not want to stop smoking.

Methods In this naturalistic, randomised, controlled clinical trial, adult smokers, across the motivational spectrum
and with minimal history of e-cigarette use, were recruited online from the general community within 11 cities across
the USA. Participants were randomly assigned (2:1) to either receive either a free 4-week supply of flavoured, tank-
style e-cigarette, or not. E-cigarette group participanis received a battery and device with up to 30 pre-filled tanks,
offered among five flavours, with minimal instructions on use. The study’s primary purpose was to descriptively
assess naturalistic uptake and usage of the e-cigarette, and to secondarily assess its impact on smoking behavior.
The latter, assessed through six months of follow-up, included: a) self-reported 7-day point prevalence abstinence,
b) incidence of quit attempts, and ¢) smoking reduction. This trial is registered at ClinicalTrials.gov, NCT03453385.

Findings Between 5/2018 and 3/2022, 638 adult smokers were enrolled and randomly assigned (427 in the e-cigarette
group and 211 in the no-product control group). Uptake of e-cigarettes was robust: approximately 70% of participants
used the product, with average usage exceeding 4 days per week during the initial 30 days. Based on an intent-to-treat
approach where missing data is imputed as smoking, almost all behavioral outcomes favored the e-cigarette group
relative to no-product control, including point prevalence abstinence at six months (Odds Ratio [OR] = 1.8; 95%
Confidence Interval [CI] = 1.0-3.1), cumulative incidence of 24-hr quit attempts (OR = 1.5; 95% CI = 1.0-2.2), and
having reduced smoking by at least 50% since baseline (OR = 1.8; 95% CI = 1.2-2.7). Resulis were similar under
an alternative imputation.

Interpretation Complementing cessation-focused trials, results suggest that unguided e-cigarette use also leads
to smoking cessation, allaying the notion that causal effects of e-cigarettes on cessation are not reflective of
real-world scenario of self-determined use. For smokers who may not be able to quit using existing pharmacologic
approaches, e-cigarettes may be considered to achive that purpose.

eClinicalMedicine 2023;63: 102142



Clinical trial shows that giving smokers free e-cigarettes

creates more dual users than switchers or quitters

. @, s y Ao I
Reiner Hanewinkel™™ and Stanton A. Glantz”

“Institute for Therapy and Health Research, Kiel, Germany
bSan Francisco, CA, USA

Free e-cigarettes N = 427 Control no intervention N = 211 P

N (%) N (%)
Switchers (e-cigarette only) g (9%) 7 (3%) 0.008
Quitters (neither cigarette nor e-cigarette use) (8" ) 13 (6%) 0.52
Stopped cigarettes (switchers plus quitters) 73 (17%) 20 (9%) 0.012
Dual use (cigarette and e-cigarette use) 194 (45%) 23 (11%) <0.0001
Cigarette only 160 (37%) 168 (80%) <0.0001

P values from Fisher's exact tests. Source: Carpenter et al.’

Supplemental Material 6a and 6b.

Table 1: Product use six months after randomization.

eClinicalMedicine 2024;68: 102452




Dual use may be more harmful than cigarette smoking alone:

Population-Based Disease Odds for E-Cigarettes
and Dual Use versus Cigarettes

Stanton A. Glantz, Ph.D.,}! Nhung Nguyen, Ph.D.,% and Andre Luiz Oliveira da Silva, Ph.D.?

Table 1. Pooled Adjusted* Odds Ratios of Each Disease Outcome (95% Confidence Intervals) from the Meta-analyses.

Comparisons Cardiovascular Stroke Metabolic Dysfunction Asthma COPD Oral Disease

Comparison to cigarette use
0.81 (0.58-1.14)
1.23 (0.99-1.54)

E-cigarettes vs. cigarettes 0.73 (0.47-1.13)

1.26 (1.06-1.50)

0.9 (0.91-1.09)
1.22 (1.15-1.31)

0.84 (0.75-0.95)
1.20 (1.12-1.28)

0.53 (0.38-0.74)
1.41 (1.12-1.64)

0.87 (0.76-1.00)

Dual use vs. cigarettes 1.27 (1.15-1.39)

Comparison to no use

E-cigarette vs. nonuse

1.24 (1.05-1.46)

1.32 (0.99-1.76)

1.25 (1.18-1.33)

1.24 (1.19-1.30)

1.46 (1.31-161)

1.47 (1.19-1.82)

Dual use vs. nonuse 2.23 (1.59-3.14)

2.39 (2.02-2.83)

1.49 (1.17-1.91)

1.56 (1.22-2.00)

3.29 (1.97-5.51)

1.78 (1.49-2.12)

Cigarette vs. nonuse 1.64 (1.24-2.18)

2.08 (1.91-2.27)

1.27 (1.17-1.37)

1.56 (1.34-1.80)

2.99 (2.29-3.92)

1.69 (1.40-2.03)

* Adjusted for covariates listed in Table 53. COPD denotes chronic obstructive pulmonary disease.

NEJM Evid 2024;3(3)




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

In the US: .
* In Australia
No limit on the volume of the e-juice container — Nicotine is considered a restricted poison if not
available for refills used for therapeutic purposes
No limit on the reservoir volume of the e-cigarette * Most Countries in Europe
device — Nicotine concentration < 20mg/ml

— Refill bottles not > 10 ml
— E-cigarette tank < 2 ml
— Manufacturer must submit annual report

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

No limit on the concentration of nicotine or
flavorings

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 youl!

e Questions?
Mario F. Perez MD, MPH,ATSF

MFPerez@salud.unm.edu
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