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A Past 36 months

A 1 study funded by fqoofit Tennessee Smbkee Association (consistency in
nicotine delivery to the aeroseatigheettes)

A 2 studies funded by 4poofit AEMSA (nicotine PK studies)

A Past 48 months

A 2 unpublished studies on cardiovascular effegjau@tees, hospital reimbursed
for the cost of echocardiograms4ygarette companies




EXPOSURE OF USERS
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Propylene glycol
Glycerol
Nicotine

Contaminantd hermal degradation products




PG

A Synthetic compound

A Approvedly the FDA for use in food, tobacdgharmaceutipabducts as an inert
ingredient

A Generally RecognizedSafe (GRAS) for direct additioads (1982)

D-lactate > Pyruvate

Aldehyde
Propylene glycol =——> pL-lactaldehyde @rogenase
Alcohol

dehydrogenase L-lactate = Glucose




PROPYLENE GLYCOL INHALATION




PROPYLENE GLYCOL INHALATION
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Bacteriostatic/bactericidal effects of PG vapors
Protective effect against influenza and common cold




PROPYLENE GLYCOL INHALATION
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Continuous exposure to an atmosphere saturated with
the vapor fda218months showed no deleterious effect on any
organ, including the lungs, compared tcaoonatd




PROPYLENE GLYCOL INHALATION

Fd Chem Toxic Vol 27, No 9, pp 573-583, 1989 0278-6915/89 §3 00 + 0 00
Printed in Great Britain  All nights reserved Copynght ©© 1989 Pergamon Press pic

SUBCHRONIC NOSE-ONLY INHALATION STUDY OF
PROPYLENE GLYCOL IN SPRAGUE-DAWLEY RATS*

R L Suserf, R Deskinti, I Nikirorov§|, X FouiLLeT| and C R E CoGGinst

Notoxic effect was shown in any organ sy$tead component
Elevatiom the number of goblet cellglandted mucin productiadhe
nasaturbinates (dehydrating effects)




PROPYLENE GLYCOL INHALATION

Occup Environ Med 2001;58:649-655 649

Experimental exposure to propylene glycol mist in

aviation emergency training: acute ocular and
respiratory effects

G Wieslander, D Norbick, T Lindgren

Conclusion—Short exposure to PG mist FE\{' 1039%, 102%

from artificial smoke generators may e ]
cause acute ocular and upper airway irri- [ERSILCEURYE: ([s]pliilozzTaife[STeI(<E: 1L I AV/IQV/@:

tation in non-asthmatic subjects. A few EEDIIV/13 by an increase in FVC

may also react with cough and slight NN I NS R S (R
airway obstruction.

(Occup Environ Med 2001;58:649-655) No clinical significance




VG

A Natural compound, essential for living organisms
A Approvetly the FDA for use in food, tobacdg@harmaceutical products
A Generally RecognizedSafe (GRAS) for direct additioods (1959)

A Metabolism through citric acid cycle




VG

2-WEEK AND 13-WEEK INHALATION STUDIES
TABLE 8. Incidence and Severity of Laryngeal Lesions in Rats Exposed to Giycerol Aerosols
OF AEROSOLIZED GLYCEROL 'N RATS for 13 Weleks, Versus Sham Co:trz)ls e SRR OO
R. A. Renne, A. P. Wehner, B. ). Greenspan, H. S. DeFord, Sham controls 0033 mg/l  0.167 mgAl  0.662 mg/l
H. A. Ragan, R. B. Westerberg, R. L. Buschbom ;pig,oms
Number examined 19 21

Battelle, Pacific Northwest Laboratories, Richland, Seitidirions mataplusis

Washington Minimal 2 10
Miid 1
Total 2 1"?

G. T. Burger, A. W. Hayes, R. L. Suber, A. T. Mosberg

R. J. Reynolds Tobacco Company, Winston-Salem, North
Carolina

*Significantly different (p < .01) compared with sham controls using Fisher’s exact test,




CV EFFECTS OF NICOTINE

TABLE 3. Relatlve Risks for the Incldence of Hypertension With Respect to Smoking Habit During the
Follow-Up Perlods In 8170 Male Workers

Smoking Habit (cases/population)

Current Current
Smoker Nonsmoker <1y 13y =3y
(96/5372) (48/2090) (3/210) (12/374) (10/124)

Crude : 1.3(0.9-1.8) 0.8 (0.3-2.5) 1.8(1.0-3.4) 4.8 (2.4-9.5)
Adjusted” . 0.9 (0.6-1.5) 0.6 (0.2-1.9) 1.5(0.8-2.8) 3.5(1.7-7.4)

*Adjusted for the baseline age, BMI, smoking (pack-y), alcohol consumption (g/wk), exercise
hypertension, SBP or DBP (baseline for the dependent variable), and changes in BMI and alcohol consumption dunng the follow-up
period.

Values are relative risks (95% Cls).

: ~ American
Hypertension T Je

Associations

Effects of Smoking Cessation on Changes in Blood Pressure and Incidence of
vaenenﬂou A 4-Year Follow-Up Study
Duk-Hee Lee, Myung-Hwa Ha, Jang-Rak Kim and Dav’ id R_ Jacobs. Jr




SMOKINGNDCVD
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[ DEVELOPMENT AND PROGRESSION ]

OF ATHEROTHROMBOSIS

Figure 2 Pathophysiological effect of cigarette smoking and nicotine on cardiovascular disease. HR, heart rate; BP, blood pressure; NO, nitrogen
monoxide. Figure reprinted with permission from Salahuddin S, Prabhakaran D, Roy A. Pathophysiological mechanisms of tobacco-related CVD.
Global Heart. 2012;7(2):113-119.

Rigott& ClairzurHeart J 2013




NICOTINENDCVD

Effect of Nicotine Replacement Therapy on Cardiovascular
Outcomes After Acute Coronary Syndromes

Kevin J. Woolf, MD**, Mohammed Nour Zabad, MD", Jennifer M. Post, MPH?, Scott McNitt, MS?,
Geoffrey C. Williams, MD, PhD®, and John D. Bisognano, MD, PhD*

Am Xardiok012



NICOTINENDCVD

Table 2

Revascularization approach/discharge medications

Variable NRT Control p Value
(n = 184) (n = 479)

Percutaneous intervention 145 (79%) 305 (64%) <0.001*
Coronary artery bypass 5 3%) 67 (14%) <0.001%*
Aspirin 178 (97%) 457 (95%) 0.445
Clopidogrel 165 (90%) 372 (78%) <0.001*
B Blockers 172 (93%) 443 (92%) 0.658
Angiotensin-converting enzyme 167 (91%) 403 (84%) 0.028%*
inhibitors or angiotensin
receptor blockers
Statins 177 (96%) 443 (92%) 0.082%*
Table 3
One-year outcomes and adjusted odds ratios (95% confidence intervals)*

Outcome NRT Control OR (95% CI)

Composite’ 53 (29%) 149 (31%) 0.89 (0.61-1.30)
Death 7 (4%) 24 (5%) 0.80 (0.33-1.91)
Myocardial infarction 8 (4%) 23 (5%) 0.90 (0.40-2.06)
Repeat revascularization 18 (10%) 58 (12%) 0.77 (0.44-1.36)
Hospitalization’ 41 (22%) 104 (22%)  1.01 (0.66-1.53)

Woolf et al., AnCardio2012



NICOTINENDCVD

° °
Circulation B o
Heart
Association.
Cardiovascular Events Associated with Smoking Cessation Pharmacotherapies: A Network

Meta-Analysis
Edward J. Mills, Kristian Thorlund, Shawn Eapen, Ping Wu and Judith J. Prochaska

Circulation. published online December 9. 2013;
Circulation is published by the American Heart Association, 7272 Greenville Avenue. Dallas, TX 75231
Copyright © 2013 American Heart Association. Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539




NICOTINENDCVD

Table 3. Estimated relative nisk (RR) and 95% credibility intervals (CrI) from random effects
network meta-analysis for cardiovascular events i smoking cessation RCTs.

Comparison All-CVD events
NRT vs placebo 2.29(1.39-3.82)
Bupropion vs placebo 0.98 (0.54-1.73
Varenicline vs placebo 1.30(0.79-2.23)
Bupropion vs varenicline 0.76 (0.33-1.73)
Bupropion vs NRT 0.43 (0.19-0.91)
Varenicline vs NRT 0.56 (0.25-1.27)
High risk populations (sensitivity analysis)

NRT vs placebo 1.31 (0.58-3.32)
Bupropion vs placebo 1.06 (0.59-2.04)
Varenicline vs placebo 0.99 (0.45-1.88)
Bupropion vs varenicline 1.09 (0.46-2.92)
Bupropion vs NRT 0.81 (0.26-2.26)
Varenicline vs NRT 092 (0.34-2.19)

MACE
1.95 (0.92-4.30)
0.45 (0.21-0.85)
1.34 (0.66-2.66)
0.33 (0.16-0.87)
0.23 (0.08-0.63)
0.67 (0.26-1.90)

1.53 (0.38-6.24)
0.48 (0.18-1.21)
1.22 (0.44-2.90)
0.39 (0.11-1.49)
0.31 (0.05-1.68)
0.81 (0.13-4.20)

NRT, the most widely used pharmacotherapy for smoking cessation was associated
with an increase in CVD events that was driven by lower risk events, typically
tachycardia, a well-known and largely benign effect of NRT

Mills et al., Circulation 2013



NICOTINE ANDVD- SNUS

Smokeless Tobacco as a Possible Risk

Factor for Myocardial Infarction: A
Population- _Based Study in Middle-Aged Men

Fritz Huhtasaari, MD,* Vivan Lundberg, RN + Mats Eliasson, MD, PIID * Urban Janlert, MD, PHD,§
Kjell Asplund, MD, PHD%
Umea, Sweden




NICOTINE AN

D/D- SNUS

Table 3. Conditional Logistic Regression Analysis of Independent Predictors of AMI Excluding
Present Smokers: 658 Valid Observations in the Analysis of Fatal and Nonfatal Events
Combined and 106 Valid Observations in the Analysis of Fatal Events

Variable

Hypertension

Low level of education
Not married or cohabitant
Diabetes

Known high cholesterol
Heredity*

Regular use of snuff

“First degree family member who died from a myocardial infarction before the age of 65.

Smoking

Odds Ratios (95% Cls)

Fatal and Nonfatal

AMI

1.89 (1.31-2.73)
2.01 (1.39-2.90)
1.56 (0.94-2.59)
2.41 (1.30-4.48)
2.15 (1.42-3.24)
1.64 (1.01-2.66)
0.58 (0.35-0.94)

3.53 (2.48-5.03)

Huhtasaaet al.,

Fatal AMI Only

1.47 (0.43-5.05)
1.87 (0.52-6.73)
7.60 (1.66-34.85)
1.63 (0.36-7.37)
2.97 (0.91-9.67)
3.39 (0.94-12.25)
1.50 (0.45-5.03)

8.57 (2.48-30.3)

JACC 1999



NICOTINE ANDVD- SNUS

Eur J Epidemiol
DOI 10.1007/s10654-012-9704-8

CARDIOVASCULAR DISEASE

Use of snus and acute myocardial infarction: pooled analysis
of eight prospective observational studies

Jenny Hansson - Maria Rosaria Galanti - Maria-Pia Hergens - Peeter Fredlund -
Anders Ahlbom - Lars Alfredsson + Rino Bellocco - Marie Eriksson -
Johan Hallgvist - Bo Hedblad - Jan-Hakan Jansson - Peter Nilsson -
Nancy Pedersen - Ylva Trolle Lagerros + Per-Olof (?l:-;turgrun - Cecilia Magnusson




NICOTINE ANDVD- SNUS

Table 2 Pooled estimated hazard ratios (HR) and 95 percent confi-
dence intervals (95 % CI) of acute myocardial infarction among never
smokers, according to intensity of snus use at baseline

Snus exposure No. of cases HR (95 % CI)*

Non-current use 2,873 1.00

Current use (cans/week)
<4 270 1.02 (0.90-1.16)
4-6 27 0.94 (0.64—-1.38)
=7 26 1.17 (0.79-1.72)

Based on CWC, MDCS, MONICA, SALT, WOLF

* Adjusted for age and BMI

Table 3 Pooled estimated hazard ratios (HR) and 95 percent confi-
dence intervals (95 % CI) of acute myocardial infarction among never
smokers, according to duration of snus use at baseline

Snus exposure No. of cases HR (95 % CI)*
Non-current use 2.58 1.00
Duration
<20 years 136 0.96 (0.80-1.14)
=20 years 200 1.10 (0.95-1.27)
Based on the CWC, MONICA. SALT. WOLF
* Adjusted for age and BMI

Hansson et dEurJ Epidemi@012



NICOTINE ANDVD- SNUS

This study does not support any association between use of
snus and development of AMI. Hence, toxic components
other than nicotine appear implicated in the pathophysiol-
ogy of smoking related ischemic heart disease. Case

fatality after AMI is seemingly increased among snus

users, but this relationship may be due to confounding by

socioeconomic or life style factors.

Hansson et dEurJ Epidemi@012



NICOTINE ANDVD- SNUS

Lee Harm Reduction Journal 2013, 1036 & A &
http://www.harmreductionjournal.com/content/10/1/36 i\ 4 HARM REDUCTION

{ JOURNAL

REVIEW Open Access

Epidemiological evidence relating snus to
health — an updated review based on recent
publications

Peter N Lee




NICOTINE ANDTROKESNUS

Original Article ® Journal of INTERNAL MEDICINE

Click he the Editorial Comment by K. Asplund doi: 10.1111/joim.12219

Snus (Swedlsh smokeless tobacco) use and risk of stroke:

pooled analyses of incidence and survival

. Hanssnn M. R. Galantl M.-P. Hergﬁrns P. Fl[*[]llll][l3 A. Ahlbom*, L Mifredsson®, R. BE-IIn[[n 8 . Engstmrn_.
M. Eriksson®, J Hallqwst B. Hedblad’, J.-H. Jansson'®, N. L. Pedersen®, Y. Trolle Lagﬁ-nns P.-0. Ustﬁ-lgrﬁ-n &
C. Magnussnn

U 130,000 participants
u All were nevemokers




NICOTINE ANDTROKESNUS

Table 3 Pooled estimated hazard ratios (HRs) and 95% confidence intervals (95% Cls) of stroke (ischaemic, haemorrhagic,
unspecified and all stroke) according to extent and duration of snus use at baseline

All types of stroke Ischaemic stroke Haemorrhagic stroke Unspecified stroke
Cases HR (95% CI)° Cases HR (95% CI)° Cases HR (95% CI)° Cases HR (95% CI)°
Extent of snus use®
Reference 2496 1.00 1657 1.00 492 1.00 347 1.00
<4 cans/ 235 1.05(0.92-1.20) 151 1.06 (0.89-1.26) 52 095 (0.71-1.27) 32 1.16 (0.81-1.68)

week
4-6 cans/ 26 1.00 (0.67-1.47) 16 1.02 (0.62-1.68) 1.02 (0.51-2.07) 0.75 (0.19-3.01)
week
=7 cans/ 14 0.72 (0.42-1.22) 0.54 (0.24-1.26) 0.78 (0.32-1.90) 1.52 (0.49-4.79)
week
Duration of snus use”
Reference 2064 1.00 1374 1.00 418 1.00 272 1.00
<20 years 130 0.98 (0.81-1.18) 76 1.01 (0.79-1.29) 44 0.99 (0.71-1.38) 10 0.79 (0.41-1.51)
>20 years 152 1.05 (0.89-1.23) 103 1.05 (0.85-1.28) 24 0.89 (0.59-1.35) 25 1.26 (0.83-1.89)

“Based on the CWC, MDCS, MONICA, NMC, SALT and WOLF cohorts; "based on the CWC, MONICA, SALT and WOLF
cohorts; “adjusted for age and BML.

Hanson et al., j Intern Med 2014




NICOTINE ANDVD- SNUS

Table 1 RR/OR of IHD/AMI for current (vs. never) snus use in never smoking Swedish men

Source

a

Study Type

Period®

Adjustment factors®

Bolinder et al. [4
Haglund et al. [42]
Wennberg et al. [43]
Huhtasaari et al. [44]
Huhtasaari et al. [45]
Hergens et al, [46]

Hansson et al. [20]

[otal

Excluding [41]

Construction Workers PC
Survey of living conditions PC
VIP' and MONICA

1¥" MONICA' study

2" MONICA! study

[wo counties

Construction Workers'

Malma diet and cancer
MONICA N.Sweden

National March Cohort

SALT™

Stockholm Public Health

Scania Public Health

WOLF 5

13 estimates

12 estimates

1971-74/1985
1988-89/2003
1985-99/1999

1989-G1

1998-2002/8y

“WVY) /&
FAR W F4

Y

Cases® End-point RR/OR (95% Cl)

f 35 (1.13-162) age, res
F+ NF 0.77 (05 age, exe, hea, ill, res, ses
F+ NF 082 (0 age, bmi, cho, edu, lei, phy
F+NF
F+NF
NF
-+ NI
-+ NI
+ NF

Fixed®
Random®
Fixed®

Random®

Lee, Harm Red J 2013




NICOTINE ANRATAL Ml

Table 2 RR/OR of IHD/AMI for current (vs. never) snus use - by case fatality®

Non-fatal® Ratio fatal to non-fatal*

Fatal

]13 (NS AD

Acute myocardial infarction

+

Acute sympathetic activation

Arrhythmias

Exercise causes acute sympathetic activation
Contraindicated in acute Ml

15 30 45 60 75 90

Time (Min)
* Perrault et. al. 1991



