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A New Challenge

» Until recently, most e-cigarette liquids carried 1%-

2% nicotine with a few at 3% labelled as ‘super high’
intended for the ‘two packs a day smoker."

» In 2015, JUUL introduced a 5% (59 mg/mL) pod vaping
device with a novel nicotine chemistry (nicotine salts) which
improved palatability enabling higher concentrations without
undue bitterness.

» Following JUUL's phenomenal success in the marketplace,
numerous knock-off devices were introduced which
emulated, or even exceeded, JUUL's very high nicotine level.

» All purveyors of high-nicotine e-liquids offer them in sweet
and fruity flavours.

» Bulk high-nicotine e-liquids, typically sold in 30mL bottles,
represent a poisoning risk for children.

» Nicotine percentage is inconsistently portrayed on labels.

Jackler RK, Ramamurthi D. Tob Control 2019;0:1-6. doi:10.1136/tobaccocontrol-2018-054796
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UK Off. Natl. Stat. 2016. Adulf smoking habits in Great Britain: 2014.

Potential Effects of E-cigarettes
on biological systems

System Effects of e-Cigarettes
Pulmonary Upper and lower respiratory tract irritation®2%27
system Bronchitis, cough, and emphysema®2527
Immune Inflammation induction®®
system Reduce immune efficiency?
Central Behavioral changes’
nervous Memory impairment (animal models)®'®
system Tremor and muscle spasms'
Miscellaneous Ocular imitation®
Contact dermatitis and burns®*'
Nausea and vomiting®*'
Throat and mouth irritation®'

Impact of Electronic Cigarettes on the Cardiovascular System. J Am Heart Assoc. 2017. 30;6(9).

Chemicals Emitted in e-Cigarette Vapors and Their Potential Health Effects
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“Variable concentrations found in plasma after using e-cigarettes.”
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Tobacco-specific nitrosamines
(TSNA) in heated tobacco

product 1Q0S

Yields of tobacco-specific -

nitrosamines (TSNA) (per puff) in uNAB

aerosols generated from 1Q0S heated =NAT

tobacco product 10 K

(12 puffs/Heatstick), MarkTen e-cigarette i »NNN

(55 puffs) and smoke from Marlboro 2, _

Red 100 ¥

combustible cigarettes %

(8puffs/cigarette). s,‘“ &

The data presented are log -

fransformed. oot _ 1 2

LOQ, limit of quantitation; NAB, N -

nitrosoanabasine; NAT, N'- aioi

nitrosoanatabine; Ecigarette  Heated Tobacco Tobaceo Cigarette
(MarkTen) Product (1Q0S)  (Marlboro Red)

NNK, 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone; NNN, N'-

nitrosonornicotine. Tob Control November 2018 Vol 27 No 1
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Fresh air is better than smoke; nonsmokers should avoid

CHf 48t

exposure to tobacco smoke, IQ0S and JUUL aerosols.

[2E ¢HH=& &)

WBC, markers of lung inflammation, and albumin leak(a
surrogate marker of lung damage) significantly elevated

in animals exposed to tobacco smoke and aerosols

from 1QOS and JUUL.
(M71/Z57] =& HZHS
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Still unknown, if there is a benefn gained by smokers
who switch to IQOS and/or JUUL; foxicology needs fo
mimic conditions by which alternative nicotine products

will be used.
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E-CIGARETTES
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Relative cancer potency: acetaldehyde
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Stephens WE. Tob Control 2018;27:10-17.

Overview of mechanisms by which electronic cigarette use
might cause acute cardiovascular events

('« Oxidizing chemicals
«| * Particulates -
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(Nicotine |
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Sympathetic nervous system
acuvahon/ca!ccho‘amme rclease

* Platelet activation | | Endothelial

» Thrombosis | dysfunction |

« Coronary occlusion

|

* Myocardial ischaemia
+ Myocardial infarction

Corom ‘
vasoconstriction

« Reduced myocardial
blood flow

Vcn(rlcuhr
arrhythmogenesis

* Increased heart rate
* Increased blood pressure:
+ Increased myocardial contractility

|

Increased myocardial demand
for oxygen and nutrients

R
[ Sudden death |

Nat Rev Cardiol. 2017 August ; 14(8): 447-456

&
=

HAF Cref ot 2 A

8000+
7000+
6000 4
5000
4000
3000
2000+
1000

0

P=.01
T
E ﬁ

E-Cigarette
Users

Low-Density Lipoprotein
Oxidizability, U

Nonuser Control
Participants

JAMA Cardiol. 2017 March 01: 2(3): 278-284.




2019 SIS LS TISS| EASkEE

Mo .=

TRl ot 48t 4 HOl(HRV) "
o

-l

B,
3

rp og
J= 1o
nE rx
ox gn

1o

4] High-frequency component 8] Low-frequency component ] Lowfrequency tohigh frequency ratio . :
u E-cigarette Cigarette
20 P=04 * P=03 > P=.05 g g
80 8. ol g
ER 23
g% 3 s
g5 E20 &
H H B
S % 2
2 510
e B 32t
10 L b I
0 o 3 ]
E-Cigarette  Nonuser Control ECiguette  Nonuser Control E-Ciguette  Nonuser Control 2
Participants Users Participants Users Particpants 2
21

Former Nondaily Daily

(01 FHFA=Z_2014, 2016) Am JPrevMed2018;55(4):455461.
JAMA Cardiol. 2017 March 01; 2(3): 278-284,

(%) Aot MgP e YY) MRGHE FAA E87

RESEARGHARTIOLE  PLOSON | Hts/.01g/10.1971 foural pons 0136047 Jy9,2018
Are electronic nicotine delivery systems
helping cigarette smokers quit? Evidence from

. The population risk versus benefit for use of electronic cigarettes (ECs) is
strongly influenced by the relative safety of ECs compared with conventional

cigarettes 3
= a prospective cohort study of U.S. adult
° The exposure of EC users to p ially toxic chemical emissions is difficult smokers, 2015-2016
to quantify, given the numerous types of EC devices, different e-liquids. and Scott . Weaver',idong Huang™ Tory . Pochacel®, John Wosley Heatr? David
disparities in individual use patterns L. Ashley**, Michael P. Eriksen®*
1 B 3 I} ty, Atlanta, GA,
. EC emissions of concern for cardiovascular health include nicotine, oxidizing Attty (1CORS). ]
= ty, Atianta, GA, America, 3 &Policy,
chemicals, aldehydes (especially acrolein), and particulates e i e malo s Tl
America
. Nicotine might contribute to acute cardiovascular events. particularly in
people with underlying cardiovascular disease, primarily by sympathetic Conclusions
neural stimulation and systemic release of catecholamines found idence that ENDS use, within context of the 2015-2016 US regulatory and
. . . tobaccolvaping market landscape, atrates higher
. The cardiovascular risk of EC use is likely to be much less than that of who did not use these products. Absent any mearingful changes, ENDS use among adult

smokers is unlikely to be a sufficient solution to obtaining a meaningful increase in popula-

cigarette smoking
- = tion quit rates. Additional research is needed to reconcile the divergent literature and monitor

the impact of ENDS in o rapidly pol
Ever e-cigarefte use among never smokers at baseline Smokers who use e-cigarettes are significantly less likely to have stopped
quadruples the odds of being a smoker at follow-up smoking than smokers who do not use e-cigarettes
study oeswcn Weight %)
Real-world study ' ! ' ! ! !
Study OR (95% C1) Weight (%) s o o e =
T corqn, 318 N
smoking Initiation 031 004,280, 09
Barrington-Trimis et al. (2016) —— 617(329,11.57) 124 ‘:i?'??:;:‘:; ::
Leventhal et al. (2015) s gl 1.75(1.10,2.78) 155 0930.19,463) "
Miech et al. (2016) b 478(191,11.96) 83 ;'j;j’z‘: ji
Primack et al. (2015) — 830(1.19,58.00) 26 om:ﬂzavm: 34
Primack et al. (2016) b 880(237,3269) 50 i bt
Spindle et al. (2017) = 337(1.91,594) 13s 083 052,130 as
Wills et al. (2016) (o) 287(2.03,405) 179 ?":;;5 ?:: i;
Subtotal (12=60.0%,p=0.020) <> 362(242,541) 752 025 009,085) 27
pribwded b
Current (30 day) smoking s g i el
Homik et al. 2016) — 543(259,7.27) 145 ‘M sl :: 2
Unger et al. (2016) e 332(155,7.1) 103 - 051 039,064 53
Suictl (90 p =025 < 125720 e B o e :
Subtotl 2= 800%, =000 < ass 03,08 o
Overall (12= 57.4%,p = 0.016) <> 377(270,527) 1000
e 126060230 2
L L - 1aas 221 e
1.2 4 10 2 : 138 097,196 86
0dds of smoking (OR)
Overall (17 = 80.8%, p = 0.000) < 072 0:58,090) 1000

0dds of having quit smoking (OR)
Soneji S, Barrington-Trimis JL, Wills TA, Leventhal A, Unger JB, ef al. 2017. Association between initial use of e-cigarettes and subsequent
cigarette smoking among adolescents and young adults: a systematic review and meta-analysis. JAMA Pediatr. 171:786-97 Zhuang YL, Cummins SE, Sun JY, Zhu S-H. 2016. Long-ferm e-cigarette use and smoking cessation: a longitudinal study with US population. 7ob.
Control 25:190-95
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A Randomized Trial of E-Cigarettes
versus Nicotine-Replacement Therapy

NRT E‘ E-Cig E‘ Table 2. Abstinence Rates at Different Time Points and Smoking Reduction at 52 Weeks.*

o X, A 2HX, FZFER o« EC type: 2MICH refillable EC, 7t & Nicotine  Primary Analysis:  Sensitivity Analysis:

_ L Ho| Me E-Cigarettes  Replacement Relative Risk ~ Adjusted Relative Risk
o EfHAE Y FEE 2ol MY Outcome (N=438) (N=446) (95% CI)f (95% CI)
. I1I§% E?_' AJ ﬂ . ]gmg/m| L3 El Elg Primary outcome: abstinence at 52 wk— no. (%) 79 (18.0) 44(9.9) 1.83 (1.30-2.58) 175 (1.24-2.46)1
Secondary outcomes
A 2t « 30ml %

¢ t&712: 3 e - = =5 55 5E. i Abstinence between wk 26 and wk 52— no. (%) 93 (21.2) 53 (11.9) 179 (1.32-2.44) 182 (1.34-247)§

c LRACENELZ WHYUIY. 5 Abstinence at 4 wk after target quit date — no. (%) 192 (43.8) 134 (30.0) 145 (1.22-1.74) 143 (1.20-1.71)§

=5l Abstinence at 26 wk after target quit date — no. (%) 155 (35.4) 112 (25.) 140 (1L14-172) 136 (L15-L67)}

¢ UTLY T 4H A4 O WSO OfE ACH F| A 4% o4

Carbon monoxide-validated reduction in smoking of ~ 44/345 (12.8)  29/393 (7.4)  175(L12-272) 173 (L11-2.69)]
250% in participants without abstinence between
wk 26 and wk 52 — o total no. (%)

o 1H ZURXE
o 1E ARG
N Engl ) Med 2019;380:629-37. N Engl ) Med 2019;380:629-37.
Results A FRFCHEH ARSI UUHEHH & (2 LH)
AAD Ad 192, Uid 438 ARG E A3 £ Fo| suUn?

c ECE F 1H H4EX80% 7 |« FHE RF FHECE

EC & 52F Mol& HET IS 4 M i)

AR = 27 (466%) 55(11.8%) 56(12%) 355(76.2%)

o EC 2O NRT & EC} 8t
g

i

« NRT2 F 14 85X 9% 7t
52 Mol NRT At F

N Engl ] Med 2019;380:629-37.
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A AH}H"__HO oA 1221.8%) 20(36.4%) 1120%) 1(1.8%) 11(20%)
A 559
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Key Findings

Vaping to quit smoking is now one of the most frequently used methods tried by smokers
. : wanting to quit

E-Cigarette Use for Smoking Cessation [

inconclusive

Scientific Evidence and Smokers’ Experiences o Newerei d may be ki earlier

generation devices.

Future research regarding the efficacy of e-cigarettes with combination cessation therapies,

ttes as an effect k aid remains

Lori Diemert such as behaviour therapy and prescription medication, is needed
Dina Bayoumy « Smokers’ exp japing to quit 7 key themes: p ibutes,
Hayley Pelletier positive outcomes, relationships, vaping devices, limitations to vaping, health concerns, and
Robert Schwartz
s social challenges
Shawn 0’Connor i "
 Research is needed to d how smok fc
programming

February 2019

A Presidential Advisory From the American
Heart Association 2019

+ In general, providers should screen for all tobacco use in all
patients, with the understanding that current tobacco use is not
restricted to the use of cigarettes or smokeless tobacco and
may involve a variety of different use patterns, devices, and
modalities.

« They should encourage patients to first consider established
pharmacological and behavioral smoking cessation therapies
and should be prepared specially to counsel their youth and
adolescent patients to avoid or quit the use of all tobacco
products, including e-cigarettes, hookah, cigarillos, cigars,
smokeless tobacco, and combustible cigarettes.

» Youth substance use prevention programs should target
reduction of e-cigarette use.
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