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Objectives

AHistorical context APublic Health Issues

AHow do | work this ~ Aimpact on Youth
thing? Smoking

AState and Local Laws ARole in Smoking
Cessation



Modern Smoking History

A1880: mass production of
clgarettes

AFrom 40,000 handolled to 4
million machinemade
cigarettes/day
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A1964: Surgeon General releases &

first report on smoking and
health

ACause of lung/larynx cancer in
men, and probably women

AMost important cause of chronic
bronchitis



History of the e-cigarette
A1965: first patent for an €igarette

A2003: Chinese pharmacist Hbik ot e s e
develops the modern-eig
A2006: First US import of e
clgarettes 2. /
AMost recent economic data .-
A466 ecigarette brands o
AWorldwide $12+ billion in sales \
A30-50% of the market is on the oo e
internet S
AUS sales $3.6 Billion e

Marlboro cigarette maker Altria Group paid $12.8 billion for a 35% sharaubf



Basics of E-Cigarettes

AElectronic nicotine delivery systems (ENDS)

AVapes, vaporizers, vape pens, hookah pens, electronic cigarette
e-pipes, mods

AProduce araerosol (vaporinstead of smoke
AProcessed nicotine from tobacco leaves

ASuspended in a mixture of vegetable glycerin or propylene glycol with
water with or without flavoring

AUltra fine particles similar to smoke
ABatteryoperated



AActivate the the
atomizer by
iInhaling or by
pressing a button

AAtomizer heats
and aerosolizes
the liquid In the
cartridge,
creating a vapor

How does it work?

Mouthpiece : :
_ Heating element/Atomizer heats

the “juice” to make vapor.

Many devices have a
switch to activate the

Cartridge heating element.

(tank) holds
the liquid
“juice.”

Microprocessor —

Some devices have a light-emitting diode on the
end to simulate the glow of a burning cigarette.




Types of Vaping Devices

AFirstgeneration-"cigal i k e s
ASome are reusable

ASecondgeneration
APen and tank style

A Stronger, rechargeable batteries and refillable
cartridges

AThird-generation-“ per sonal i zed

A Adjust the resistance of the atomizer, which
produces higher heating temperatures.

Alncrease vapor production and battery life

ANicotine salts
ALess cloud, more efficient use of nicotine

ia APodMods =Juul


https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi4j8nxrovbAhVm5YMKHW37BA0QjRx6BAgBEAU&url=https://www.drugabuse.gov/publications/drugfacts/electronic-cigarettes-e-cigarettes&psig=AOvVaw0sHAH3iCNkXvltNkhAbI3Z&ust=1526599077395926

JUUL

AReleased in 2015 by Pax Labs
A70% market share

ARechargeable]uulpods-- SD caresized cartridges:
A Nicotine equivalent to one pack of cigarettes

AMonthly subscriptions, $4/pod!

ANicotine salts provide high concentration of

ni coti ne, still tastes
AEqual to one puff off a traditional cigarette
ASeeking approval as a tobacco cessation treatment

ACurrently marketed as amternative for adults who
smoke tobacco cigaretteaot adults who are trying
to quit smoking.
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E-cigarette liguid components
ANicotine

APropylene glycol, Vegetable glycerin

AFlavorings: 7000+

AMost aregenerallyrecognizedassafe (GRAS) by FDA
AThe designation is for safe INGESTION IN FOOD
AMost never studied for toxicity via the inhalation route

What's the difference between

Clean base PG...VG A .
E-juice/Vape juice? Bigger vapor cloud
. A Thick and gunky
Less residue

Thinner
Better throat hit . PG VG . A Sweet flavor
E-juice/ Vape juice E-juice/ Vape juice
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Cloud Chasing




Levels of selected carcinogens and toxicants in vapor from
electronic cigarettes

APolish study
ACompared the vapor from 12 populaices to the Nicorette inhaler

AStudied 4 groups of toxic compounds present in tobacco smoke:

ACarbonyl compound$ormaldehyde, acetaldehydecarcinogen,
emphysema

AVolatile organic compounds (VOCbgnzene, toluene-carcinogen,
neurotoxic,hematotoxic

ATobaccespecific nitrosamines (TSNASNN, NNK- carcinogen

AMetals:cadmium, lead, mercury carcinogen nephrotoxic, neurotoxic,
hematotoxic

ANi cot iharelesssavd t A0 Aay Qi | O ND;




Levels of selected carcinogens and toxicants in vapor from

electronic cigarettes

Comparison of toxicants levels between conventional and electronic cigarettes.

Conventional cigarette Average ratio

Toxic (1g in mainstream smoke) Electronic cigarette (conventional vs.
compound [35] (pg per 15 puffs) electronic cigarette)
Formaldehyde 1.6-52 0.20-5.61 9
Acetaldehyde 52-140 0.11-1.36

Acrolein 2.4-62 0.07-4.19

Toluene 8.3-70 0.02-0.63

NNN 0.005-0.19 0.00008-0.00043

NNK 0.012-0.11 0.00011-0.00283

Trace levels of metals (equivale
to the Nicorette inhaler) were
present in the ecigarettes

Nt

2018 study of 12 Canadian and US devices:
Lead found in the disposable cartridges, but not in the bottled refill solutions



Nicotine in E-liquid

INCONSISTENT TESTING!

1 PPD

Omc 15mM¢ 3mc Omc 9Imc 12mc 18mc  24mc

No nicotine, Very light, Light witha  Mellow with Mild to Rich with a Very bold, Powerful,
very smooth almost no soft throat  a light throat medium strong throat noticable intense
throat hit. throat hit. hit. hit. throat hit. hit. throat hit. throat hit.
Non-smokers Used by Casual Light Smoking near Average Currently Heavy
or casual vapers with smokers, a smokers, half of a pack smokers, smoking smokers,
smokers. high wattage  few cigarettes smoking a a day. around 1 pack about 2 packs more than 2.5

devices. each day. pack a week. each day. per day. packs a day.



Nicotine

AAbsorbed rapidly after inhalation ANicotine Withdrawal

ANicotine levels peak within 10 Airritability
seconds Adepression, anxiety

A it d attention deficits
AAcute effects cognitive and attention defici
Asleep disturbances
AReward

L Aincreased appetite
Alncreased cognition

Alncreased attention

Gateway drug
lowers the threshold for addiction to other drugs



What else can you vape?

ACannabis
ACocaine
ASupplements, caffeine

AMorphine, fentanyl, heroin
AMDMA



The Use of Substances Other Than Nicotine In
Electronic Cigarettes Among College Students

APast 30day use of ecigarettes among college student
has riserfrom 1.5% in 2009 to 15% in 2014

AL542 undergraduate college studentc@arette users

A78% usingannabis
AL7% didn’t know what the



Battery Explosion

ALithium battery
ARequired bone repair from his pelvis

A Fol |l owi ng s ameehavei t |
learned that the patient has been
Incarcerated founrelated circumstances
and as a result has failed to complete his
treat ment .’




. EX-CNBC PRODUCER
Battery Explosion DEATH BY EXPLODING

E-CIGARETTE ...
ACause of death:-Eigarette Burned 80% of His Body
exploded and lodged in his skull EBAEREER -«

AFirst US death caused by a vape
pen

AUsing a Mosstyle device




Laws: US and State of Maine
AUS

ATreated asecreational product@nd regulated by the Tobacco
Product Center of the FDA

Al bQe {9 9b5s5{ I { 1 ¢h. ! [/
AMost manufacturers of €igarettes avoid making explicit claims
on cessation

AJUUL was developed as a sa:

AMaine
AStatewide ruling in October 2015

AVaping is prohibited in all smoieee areas, which includes bars
and restaurants



Laws: Sale of Flavored E-liquid

ATraditional flavors- tobacco, mint and menthol can stay on shelves

AFlavored duice can be sold in 18+ locations, or agstricted areas of
stores.

AOnline: allow to sell flavored-j@ice, must have adequate age verification
measures in place

AMore than 70 diquid brands sellhigh i cot i ne product
(=230 mL) |

AEqui valent to > 40 ci




Public Health Concerns

ASmoking mamsnaz i “zdad i on o f

AMay discourage the frequency AND success of quit
attempts

AEncourage relapse among former smokers
Alncrease tobacco use initiation rates among young adults



Pubic Health Concerns:

Youth Initiation of Smoking

A2011-2016: Traditional cigarette smokimfgclinedamong middle and
HS students!!

A2018
A 3.6 million US middle and HS kids usegigarettes in the past 30 days
A5% of middle school students
A21% of HS students

AWe are creating ANOTHER generation of nicetgitidicted teenagers

ATeens and young adults are more likely to try ENDS, even ifithey
smoked
A18-24 years old: 40% wereversmokers
AAdults (>45 years old)only 1.3% had previously never smoked




Smoking is a Public Health Catastrophe

Al eading cause of preventable disease and death in the US
ACauses nearly 500,000 deaths/year

ASmoking causes more deaths each year
AHIV, lllegal drug use, EtOH, MVAs, Gun deats|BINED

AMore than 10x as many U.S. citizens have died prematurely fron
cigarette smokinghan have died in all the wars fought by the US

ADirect health care and lost productivity: $300 billion/year



Can ENDS help smokers quit?

ATobaccdHarm Reduction

ATactic for reducing, but not eliminating, risk
ASome people cannot or will not stop engaging in it.

Aln lieu of abstinencd, the goal is minimization of potential health
risks



Can ENDS help smokers quit?
AModerate evidence from observation studies

A70% of recent quitters who usedaigarettes were still
using ecigarettes daily
ADaily use may be critical in preventing relapse

Alntensive use may be key to their potential as a smoking
cessation aid



E-cigarette use and associated changes in population smoking
cessation: evidence from US current population surveys

Shu-Hong Zhu,* Yue-Lin Zhuang,? Shiushing Wong,? Sharon E Cummins,*? Gary J Tedeschi?

APopulation surveys in the US began to measucggarette
use around 2010

AFrom 2001 to 2011, theessation rate ranged from 4.3% to
4.5%

A161K smokers surveyed
AQuit attempt = 24 hours
AQuit success = 3 months traditional cigarette abstinence

BMJ2017;358:)3262



E-cigarette use and associated changes in population smoking
cessation: evidence from US current population surveys

Shu-Hong Zhu,* Yue-Lin Zhuang,? Shiushing Wong,? Sharon E Cummins,*? Gary J Tedeschi?

A2014-15Z ENDS users in the US attempted 1OAnnualcessation rate
to quit and succeeded In quitting at higher

rates than nonusers. g 2009 tax:
_ _ _ 158% rise
ATheoverall populationsmoking cessation | T

rate in 201415 increased compared to
201011.

1.1% increase In cessation rate =

350,000 additional US smokers who quit in

0
2001 2003 2006 2010 2014
successfully 20145. 00 006 2010 201

H—
H—

% quit for at least 3 months
~ (@)

BMJ2017;358:)3262



The National Academies of
SCIENCES - ENGINEERING - MEDICINE

CONSENSUS STUDY REPORT

Public Health

Consequences of
E-Cigarettes

ANational Academies of Science.
Engineering, Medicine
ARequested assessment by the FDA

APublished January 2018

A800 peerreviewed scientific
studies



Conclusive or Substantial Data

Second Hand Exposure Individual Health Risks
AThe nicotine and toxic substances AROS and endothelial dysfunction
released in the vapor are ANo evidence about CAD
measurable

A ACognitive effects: improved
SIGNIFICANTLY lower than tobacco memory, mood

AUnknown if it can cause disease . .
AReversal of nicotine withdrawal

Alnhaled by nonsmokers, absorbed  gjge effects
across the skin, left on surfaces



Conclusive or Substantial Data

CANCER RISKS Use, Cessation, Harm Reduction
A Health effects emerged only afteiecadeof APotential for ENDS to induced
dependence

cigarette smoking.
A Ecigarettes may be effective aids to

A Animal studies and intermediate biomarkers : .
promote smoking cessation

of cancer: longerm ENDS use could increase
the risk of cancer A Complete substitution

AVapor chemicals are capable of causing DNA A reduces exposure to numerous toxicants/

damaae carcinogens
g A results in fewer shorterm adverse health

A Unknown if the levels of exposure are high enough outcomes
to contribute to human carcinogenesis

A Certain flavors are more cytotoxic than others
-- cinnamon, buttery flavors, caramel

A Frequent use of €igarettes is associated
with increased likelinood of cessation



ORIGINAL ARTICLE

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.Sc.,
Jinshuo Li, M.Phil., Steve Parrott, M.Sc., Peter Sasieni, Ph.D.,

Lynne Dawkins, Ph.D., Louise Ross, Maciej Goniewicz, Ph.D., Pharm.D.,
Qi Wu, M.Sc., and Hayden J. McRobbie, Ph.D.




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

AUK study

ARandomly assigned adults 450 in each group

ANRT of their choice for 3 months vs ENByarette starter pack
(18mg)

ATreatment included weekly behavioral support for at least 4 weeks
AOutcomes
Al° - sustained abstinence for 1 year, confirmed by exhaled CO:

A2° - participantreported treatment usage and respiratory
symptoms



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

AConfirmed abstinencet 1 year
AENDS group18.0%

ANRT group 9.9%
A(RR 1.83; 95% [CI], 1.3@.58;P< .001)

AOutcomes

AENDSiNdNRT are less satisfying than cigarettes
ACough/phlegm production declined in both groups
AENDS greater satisfaction, more helpful with cravings

AENDS less irritability, restlessness, and inability to
concentrate



My Practice
ASmoking i§ ERRIBLf&r you!

AENDS

AFewer chemicals
ATreats nicotine withdrawal

AThe risk of cancer, CADaisnost certainlyess, but long term data
doesn’t exi st

AMUST SWITCH OVER COMPLETELY

AFor many smokers, the optimal outcome may Herayterm
swapping to vapingallowing for thesmall residual risk for a
higher likelihood of success



Conclusions

AThe use of ENDS is associated withfiis¢ rise in population smoking
CESSATION rates seen since 2010

AWe don’'t have long term data, bec
years in the US

AExclusive use ofeigarettesisless badfor you than use of traditional
cigarettes or dual use

AThey can explode and kill you (or someone around you)

AEcigarette use in young aduliscreases the risk of transitioning to
smoking combustible cigarettes



Contact

A jpalminteri@cmamaine.com



