<"
’ _
k‘ e

Effects of.
System U:

InNg, lobacco Heating
rCessation on Cough

Francesco Sergio, MD-PhD
July 2020

These slides are presented to the Annual Vietnamese 'Pulmonary Conference

WwWw.pmiscience.com




WHAT ARE FRE*RKEY CAUSES OF COUGH?

« Cough is a reflex action of the respiratory tract that is used to clear the upper
alrways

« Chronic cough lasting for more than 8 weeks is common in the population

« (Causes include cigarette smoking, exposure to cigarette smoke, and exposure to
environmental pollution, especially particulates

« Diseases causing chronic cough include asthma, eosinophilic bronchitis, gastro-
oesophageal reflux disease, postnasal drip syndrome or rhino-sinusitis, chronic

obstructive pulmonary disease, pulmonary fibrosis, and bronchiectasis

Chung KF, et al. Lancet 2008, 371:1364-1374
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WHAT ARE FRE*RKEY CAUSES OF COUGH?

Chronic Cough Due to Chronic
Bronchitis

ACCP Evidence-Based Clinical Practice Guidelines

Sidney S. Braman, MD, FCCP
(CHEST 2006; 129:1045-1158)

Chronic bronchitis before age 50 years predicts
incident airflow limitation and mortality risk
S Guerra,” D L Sherrill,2 C Venker,' C M Ceccato,' M Halonen," F D Martinez'

Thorax 2009;64:894-900. doi:10.1136/thx.2008.110619
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WHO VIETNAM= TOBACCO USE

HANO! MEDICAL UNIVERSITY
GENERAL STATISTICS OFFICE

MINISTRY OF HEALTH OF VIET NAM

HANOI- 2010

CENTERS FOR DISEASE CONTROL AND

PREVENTION

Global Adult Tobacco Survey (GATS)
Viet Nam 2010

(‘ PMI SCIENCE

47.4% of men, 1.4% of women (23.8% overall, 17 million adults)

smoked tobacco.
81.8% smoked on a daily basis
83.7% smoked cigarettes, and 26.9% smoked water pipes

1.3% of adults (0.3% of males and 2.3% of females) currently

used smokeless tobacco (e.g. snuff, chewing tobacco, etc)

About 69.0% of daily cigarette smokers smoked >10 cigs/day;
29.3% smoked >20 cigs/day

www.pmiscience.com 4



WHO VIETNAM*=RECCOMENDATIONS

nnnnnnnnnn

* PROTECT PEOPLE FROM TOBACCO SMOKE

» IMPROVE ENFORCEMENT OF EXISTING TOBACCO CONTROL
REGULATIONS ON SMOKE-FREE ENVIRONMENTS.

* ADVOCATE FOR SMOKE-FREE HOMES INITIATIVES

( PMI SCIENCE
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THE IMPACFORFSMOKING CESSATION

Occastonal Reviez

The natural history of chronic airflow obstruction
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THE IMPACFORFSMOKING CESSATION

International Journal of COPD

Lung function decline in COPD

Claudio Tantucci

Conclusion

» The faster progression of functional impairment in
COPD occurs early and it particularly occurs in GOLD
stage Il

» To make efforts for an early (spirometric) detection of
COPD, based on risk factors rather than symptoms.

( PMI SCIENCE

PHILI? MORRIS INTERNATIONAL

100

FEV.(% predicted)

80

50

30

™
- Stage |
~

N

X Stage Il

A 47-79 mL/yr

—— — — — — — — — — — — —

Stage IlI
A 56-59 mLiyr ol

Stage IV
A <35 mL/yr

Years

Tantucci C et al. International Journal of COPD 2012:7 95-99
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THE CONCEPT '©

What is harm reduction?

Harm reduction is a strategy in medicine and social policy
for the minimization of harm to individuals and/or a
population by harmful behaviors that cannot be avoided
or prevented completely.

= HARM REDUCTION

Examples:

 Protective clothing for sports
« Seatbelts

« Laws against drunk driving

(’ PMI SCIENCE
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Harm Reduction: https://www.hri.global/what-is-harm-reduction



TOBACCO HARM REDUCTION

* Smoking is addictive and causes a humber of serious diseases YT Tt

* Worldwide, it is estimated that more than 1 billion people will continue to gsssssisssissitssitsiise
smoke in the foreseeable future*

« Offering smoke-free alternatives to adult smokers is a sensible, 1 / OOO: OOO: OOO
complementary addition to existing tobacco control strategies fhideeitedineeteeitieied

previdinieeidieeridaieied

2 Do &

Individual Consumer Population
risk reduction switching harm reduction

* Successful harm reduction requires that current adult smokers be offered a range of satisfactory Reduced-Risk
Products they can fully switch to, should they otherwise continue to smoke

* http://www.who.int/tobacco/publications/surveillance/reportontrendstobaccosmoking/en/index4.html
Figure adapted from Clive Bates presentation to E-Cigarette Summit (19 Nov 2013)
Note: Reduced Risk Products ("RRPs") is the term PMI uses to refer to products that present, are likely to present, or
( P M | SC‘ E N C E have the potential to present less risk of harm to smokers who switched to these products versus continued smoking.
PHILI® VORRIS INTERNATIONAL 9



THE ROLE OF NICOTINE

Nicotine
“It is primarily the toxins and carcinogens in tobacco smoke - not the .-b.l ‘

nicotine - that cause illness and death.”
-NICE Public Health Guidance: Tobacco: Harm Reduction Approaches to Smoking (2013)

Nicotine, though addictive and not risk-free, is not
the primary cause of smoking-related diseases

“Nicotine is the core of the problem but also the centerpiece of the solution."
Mitch Zeller, director of US FDA's Center for Tobacco Products: Presentation at Food and Drug law Institute Conference
(Washington 26 October 2017)

“Nicotine is the very same compound FDA has approved for over 30 years as a
safe and effective medication. People are dying from the tobacco-related
diseases from the smoke particles, not the nicotine... Can we start to take a
different look at this?"

Mitch Zeller, Director of US FDA's Center for Tobacco Products; Presentation at Legacy Foundation

a0t i Royal College . A
) FDAA &X cPhnyeions NICE fesiaiissste..

Public Health &
England

( PMI SCIENCE
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ELIMINATION OF TOBACCO COMBUSTION IS KEY

AS THE TEMPERATURE OF TOBACCO INCREASES, THE LEVELS OF HARMFUL CHEMICALS FORMED INCREASES

Temperature (°C)

ID,MSDU Flaming combustion dnicstina ' 208 100 5 0
i - sy e —+ Fluoranthene
900 -

- ~=— Pyrene

TEMPERATURE OF SOLID

soo | - Benzo[a]anthracene

| —e— Chrysene

—*— Benzo[b]fluorantene
Smoldering

(flameless combustion) —— Benzo[a]pyrene

1 —o- Indeno[l,2,3-cd]pyrene

PAH Yields (ng/g)
g

o0 H
On-set of combustion 200 | T OO
Pyrolysis 2001
Torrefaction \ 100 |
Evaporation = D!STAN(?E FROM+:INE OF ::PER su;r? ( na) e o) s Pa— ; . ; ,
2 RT-350 350-400 400-450 450-500  500-550 550-600
Drying Temperature Fraction (°C)
Reference 1 Reference 2
1. Baker RR. High Temp Sci, 1975;7:236-247. Coloration by PMI.
( PMI SCIENCE 2. McGrath TE, et al. Food and Chemical Toxicology, 2007; 45:1039-1050
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THS: ABSENSESSIERESINMIBUS [ |ON

Combustion T°=—> 400 - Heater turned off

350 - Programmed heater profile

[
IJ | e ———

300
) S
e 250 o
v m
> o
T 200 2
8 :
£ 150 E
- ]
[

100 3

N2l

a

50

50 100 150 200 250 300 350
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DIFFERENCESBE |\

CIGARETTE SMOKE

Water and

glycerin form 50%

g of smoke mass
Toxicants

: Contains
Carbon-based

solid particles

(‘ PMI SCIENCE

Smoke and aerosol were collected on
a Cambridge filter pad using Health
Canada Intense smoking regime

N THS AEROSOL AND

Water and
— glycerin form 90%
of aerosol mass

___Toxicants
reduced by >90%

No Carbon-based
solid particles

13



THS:NG CARBON-%SED SOLID PARTICLES EMISSION

Cigarette smoke Blank THS aerosol

Carbon-based nanoparticles (Air) No solid particles
Median diameter = 75 nm
Amount: 6x10™" particles ~= 0.7 mg*

Scanning Electron Microscopy images of the collected smoke/aerosol after passing through a thermodenuder
set at 300° C to remove the volatile portion / collected material characterized by Electron Diffusive X-ray.

Under the Health Canada’s Intense Smoking Regime.

( PMI SCIENCE Pratte et al. Hum. Exp. Toxicol, 2017; 36:1115-1120.
PHILI® VORRIS INTERNATIONAL Cohen et al. Lancet 2017; 1907-1918. 14



NANOPARTICLES DEPOSIT IN THE LUNG

THS Aerosol
No solid particles

Corresponding
concentration of
THS aerosol

Cigarette Smoke

Carbon-based nanoparticles
6x10" particles ~= 0.7 mg*

Lung Deposition after 6 months

Cigarette smoke
(600 mg/m?3 TPM)

( PMI SCIENCE
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) Pratte et al. Hum. Exp. Toxicol, 2017; 36:1115-1120. 15
Apoe-/- mice exposed for 6 months, 3h/day and 5days/week  philiips B, et al. Toxicological Sciences, 2016 149: 411-432



¢ DISEASE CATEGORY

pF "th. .

Average reductions in formation of hdrmful c;r potentially harmful constituents for THS2.2 compared to

Reference
Cigarette

levels measured in smoke from the 3R4F reference cigarette by disease category®

100%

*Analysis contains all  compounds
included in the FDA-93 list of HPHCs.
Number of toxicant analyzed can be
more than 93 because we considered
individual compounds as FDA-93 groups
some compounds per classes or isomers

50% 97%

% of Reference Cigarette

0%
Carcinogensin  Carcinogens  Cardiovascular Respiratory Reproductive
IARC Group 1 (FDA) toxicants (FDA) Toxicants (FDA) and
Developmental
Toxicants (FDA)
- Number of toxicants 17 94 12 45 11

Note:
» THS 2.2 stands for Tobacco Heating System version 2.2 and refers to a commercialized version of IQOS.

* Infense Health Canada’s Smoking Regime; Comparison on a per-stick basis; Excludes Nicotine

FDA's list of HPHCs Comparison between HPHC levelsin THS 2.2 aerosol and cigarette smoke https://www.pmiscience.com/whats-new/fda's-list-of-hphcs




INDOOR AIR QUALITY

Regulatory Toxicology and Pharmacology 80 (2016) 91-101 | nd OOI’ a | r COﬂStItU e ntS m easu red
Contents lists available at ScienceDirect . - re5p|ra ble Suspended pa rt|C|eS < 25 mm |n
diameter,

Regulatory Toxicology and Pharmacology - ultraviolet particulate matter,

E%VI journal homepage: www.elsevier.com/locate/yrtph : zgﬁa:-]eesscoel?t parthUlate matter'
- 3-ethenylpyridine,
Comparison of the impact of the Tobacco Heating System 2.2 and a @ S - nicotine,
cigarette on indoor air quality - 1,3—but'ad.|ene,
_ . S - acrylonitrile,
Maya I. Mitova , Pedro B. Campelos, Catherine G. Goujon-Ginglinger, Serge Maeder, _ benzene
Nicolas Mottier, Emmanuel G.R. Rouget, Manuel Tharin, Anthony R. Tricker : !
Philip Morris International R&D, Philip Morris Products S.A., Quai Jeanrenaud 5, 2000 Neuchatel, Switzerland (part of Philip Morris International group of - ISO p re n el
companies) _ tO| U e n e,
- acetaldehyde,
CONCLUSIONS - acrolein,
Under the simulated conditions the concentrations of most - crotonaldenyde,
d indoor ai tituents with th tion of - formaldenyde,
measured indoor air constituents with the exception of _ Carbon monoxide,
acetaldehyde and nicotine during use of THS 2.2 were similar to - nitrogen oxide,
background levels, suggesting no negative impact on the Indoor - combined oxides of nitrogen
Air Quality when using THS in an indoor environment

( PMI SCIENCE
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CHANGES IN EXPOSURE TO HPHCS WITH THS USE

IN HEALTHY HUMAN SUBJECTS

HPHCs are Drastically Exposure is Significantly Reduced

Reduced in THS Aerosol After Switching to THS A\
* On equivalent nicotine basis A mlQOS @
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Registered on clinicaltrials.gov: NCT01989156

Luedicke et al. Effects of Switching fo the Tobacco Heating System 2.2 Menthol, Smoking Abstinence, or Continued Cigarette Smoking on Biomarkers of Exposure: A Randomized, Controlled,
Open-Label, Multicenter Study in Sequential Confinement and Ambulatory Settings Nicotine & Tobacco Research, Volume 20, Issue 2, February 2018, Pages 161-172 https://doi.org/10.1093/ntr/ntw287




CHANGES IN EXPOSURETO HPHCS WITH THS USE

IN HEALTHY HUMAN SUBJECTS

HPHCs are Drastically Exposure is Significantly Reduced
Reduced in THS Aerosol After Switching to THS @

* On equivalent nicotine basis
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Registered on clinicaltrials.gov: NCT01989156
Luedicke et al. Effects of Switching to the Tobacco Heating System 2.2 Menthol, Smoking Abstinence, or Continued Cigarette Smoking on Biomarkers of Exposure: A Randomized, Controlled,
Open-Label, Multicenter Study in Sequential Confinement and Ambulatory Settings Nicotine & Tobacco Research, Volume 20, Issue 2, February 2018, Pages 161-172 https://doi.org/10.1093/ntr/ntw287




REDUCED EXPOSURETTO HPHCs WITH THS USE IN HEALTHY

HUMAN SUBJECTS

Cigarettes

®

Percent of Cigarette Exposure
[95% CI]
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Q PMI SCIENCE NNAL
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Haziza et al. Reduction In Exposure To Selected Harmful And Potentially Harmful Constituents Approaching Those Observed Upon Smoking Abstinence In Smokers Switching To The Menthol
Tobacco Heating System 2.2 For Three Months (Part 1)(2019) Nicotine & Tobacco Research, 2020, 539-548 https://doi.org/10.1093/ntr/ntz013




FXPOSURE RESPONSE STUDY ERS-09

STUDY DESIGN

ZRHR-ERS-09-US (Clinical trials.gov: NCT02396381) ZRHR-ERS-09-EXT (Clinical trials.gov: NCT02649556)
3 é n=496 Cigarettes n=363 (86%) Cigarettes n=329
Adult healthy || @ | & : .
smokersnot || 2| € 20 Sites in
willingto quit || = | 3 U.S.
C
Z| g THS n=309 (81%) THS n=285
Baseline visit 3-month visit 6-month visit 12-month visit
Smoking Cessation Response Study
SA-SCR-01 (Clinical trials.gov: NCT02432729) _ _
- 42 Sites in
@)
= U.S., Japan
Adult healthy ] . 1 /
erokors & Smokers who successfully stop smoking Furope
willing to quit o
& t t t
3-month visit 6-month visit 12-monthvisit =358

n=720 n=450 < Interim analysis population

Q PMI SCIENCE
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EXPOSURE RE

Published OnlineFirst July 3, 2019; DOI: 10.1158/1055-9965.EPI-18-0915

Cancer
Epidemiology,
Biomarkers

& Prevention

Research Article

Effects of Switching to a Heat-Not-Burn Tobacco
Product on Biologically Relevant Biomarkers to ®
Assess a Candidate Modified Risk Tobacco e
Product: A Randomized Trial

Frank Ludicke, S. Michael Ansari, Nicola Lama, Nicolas Blanc, Marija Bosilkovska,
Andrea Donelli, Patrick Picavet, Gizelle Baker, Christelle Haziza, Manuel Peitsch, and

Rolf Weitkunat

1934 Cancer Epidemiol Biomarkers Prev; 28(11) November 2019 AAC I {

( PMI SCIENCE
22
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FXPOSURE RESPONSE STUDY ERS-09
PRIMARY OBJECTIVE AND CO-PRIMARY ENDPOINTS

Co-Primary Endpoints
Representative of Pathormechanisms

g *mm Lipid metabolism HDL-C
o My . . . . J
n Epidemiologic link _ w
gs\m{mb“% | {6 Smoking- Clotting 11-DTX-B2
e \“17 ' ) , . ]
5%‘3—}5\@\1\! N related diseose: Endothelial function SICAM-1
oy o e ¢ Affected by - Acute effect COHb
mﬂ»mi@;ssé“ smoking status ¢
Wty Inflammation | WBC
Reversible upon — ~ _
Smoking cessation smoking CeSF;O’[ion Oxidative stress | 3-epi-PGF,,,
Lung function | FEV,%pred
Genotoxicity If Total NNAL

Assess the changes across a set of the “8 co-primary clinical risk endpoints (CRE)” in ssnokers who switch from

smoking cigarettes to using THS (/QOS) as compared with those continuing to smoke cigarettes for six months

Ludicke F, et al. Cancer Epidemiol Biomarkers Prev 2019; 28:1934-43 23



FRS-09: PRIMARY ANALYSIS RESULT

COMPARISON WITH SMOKING

Type of Change  Observed Change* alperin-Ruger 1-sided p-value** Statistical

Adjusted Cl (0.0156) Significance

HDL-C Difference 3.09 mg/dL 1.10, 5.09 <0.001 v signiﬂca Nt

WBC Count Difference -0.420 GI/L -0.717,-0.123 0.001 V' significant
SICAM-1 % Reduction 2.86% -0.426, 6.04 0.030 v
11-DTX-B2 % Reduction 4.74% -7.50,15.6 0.193 v
8-epi-PGF,, % Reduction 6.80% -0.216,13.3 0.018 v

COHb % Reduction 32.2% 24.5,39.0 <0.001 v’ significant

FEV;%pred Difference 1.28%pred 0.145, 2.42 0.008 v'significant

Total NNAL % Reduction 43.5 % 33.7,51.9 <0.001 v'significant

« All Clinical Risk Endpoints shifted in the same direction as smoking cessation effect observed in the literature

5 out of 8 biomarkers of potential harm were statistically significant compared to continued smoking

PMI| SCIENCE * Observed change presented as LS Mean Difference / Relative Reduction
oo verse e Denotes significant p value at the 1.5625% level, following test multiplicity adjustment using the Hailperin-Ruger approach 24

«

LUdicke et al. Effects of Switching to a Heat-Not-Burn Tobacco Product on Biologically Relevant Biomarkers to Assess a Candidate Modified Risk Tobacco Product: A Randomized Trial (2019)
Cancer Epidemiol Biomarkers Prev. 28(11):1934-43 DOI: 10.1158/1055-9965.EPI-18-0915




FRS-09: STUDY/CONCLUSIONS AND IMPACT

Conclusions: All endpoints showed favorable changes in the
same direction as with smoking cessation and improved bio-
logical effects were observed in smokers who predominantly
used THS compared with continued cigarette smoking, with
similar nicotine levels in both groups.

Impact: Improvements in 5 of 8 biomarkers of effect are
supportive of the research hypothesis, suggestive of disease risk
reduction potential for smokers switching to THS instead of
continuing to smoke cgarettes.

PMI SCIENCE
(‘ PHILI® VORRIS INTERNATIONAI Ludicke F, et al. Cancer Epidemiol Biomarkers Prev 2019; 28:1934-43 25



COUGH: EFFECIS ORCIGARE ' TE SMOKING, TOBACCO

HEATING SYSTEM USE, AND SMOKING CESSATION

REXA Studies | Adult Smokers = S -
Conducted at 4 £ -E ' THS [
sites in the US Not Willing to g H A L - .
andlapan | QuitSmoking s = Cough symptom:
- Experience a regular need
2 ) ) to cough within the 24 hours
prio to vt
et s E ‘ o ‘ o - Assessed by using a
2 b ‘ o questionnaire and visual

analog scale (VAS).

SCR St“dy Adult Smokers

Conducted at 42
sites in the US, Willing to

EU and Japan Quit Smoking

Enrollment

Cessation

Grace Period

* * * *

Baseline 3-Month 6-Month 12-Month
(Smoking Cigarettes) Visit Visit Visit

(‘ PMI SCIENCE

Felber L, et al. GFN conference 2020
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Incidence of Cough (%)
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HEATING SYSTEM

Decrease in cough over the first 3 months
Continues to decrease between 3 and 12 months.

]
Study Month

Although slight decreases observed in 3 month studies
Fairly stable cough overthe 12 month
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COUGH: EFFECTIS OFCIGARE | TE SMOKING, TOBACCO
USE, AND SMOKING CESSATION

Within a few weeks after switching to THS, one to two
thirds of the subjects who reported a regular need to
cough at baseline reported that they no longer felt the
need to cough.

The decline in need to cough was observed among
subjects in THS group and who abstained from
smoking but not among those who continued to

smoke cigarettes.

Felber L, et al. GFN conference 2020
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COUGH: EFFECTIS OFCIGARE | TE SMOKING, TOBACCO

HEATING SYSTEM USE, AND SMOKING CESSATION

CONCLUSIONS

- There is a consensus among epidemiological studies in smokers that chronic cough
has a significant link with COPD development.

- The decline in the incidence of reported cough after switching to THS in several
clinical studies could indicate a potential for decreasing the risk of COPD and limiting

the global burden of the disease.

Felber L, et al. GFN conference 2020

(‘ PMI SCIENCE
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US FDA AUTHORISE SALE OF THS - OVERALL CONCLUSION

H RUG
|I E (4— System through premarket tobacco product
Agency place: ing

FDA permits sale of IQOS Tobacco Heating
application pathway
arketing restrictions on heated tobacco pro

the new products

s stringent m. cts aimed at preventin.

i lnkedn | 3 Fmot | & Prne

"FDA's scientific evaluation of the company’s I SR

applications, peer-reviewed published literature
and other sources, found that the aerosol o

The U.S. Food and Drug Administration today announced it has authorized the marketing
nnnnnnnnnnnnnnn

.
roduced by the IQOS tobacco heating system homor g S n s dre s et e i v
p y g y “Tobacco Heating Syste electre vice that heats tobacco-filled sticks wrapped
in paper to generate a ni contai

Follow FDA
rosol. The FDA has placed stringent W Follow @US_FDA (21
7

ort to prevent youth access and exposure.

contains fewer toxic chemicals than cigarette — Sl
smoke, and many of the toxins identified are present at lower levels than in cigarette
smoke. Additionally, IQOS delivers nicotine in levels close to combustible cigarettes
suggesting a likelihood that IQOS users may be able to completely transition away from
combustible cigarettes and use |IQOS exclusively. Available data, while limited, also indicate
that few non-tobacco users would be likely to choose to start using 1QOS, including youth."

( PMI SCIENCE
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CONCLUSIONS

« Smoking remains a challenge for the prevention of respiratory diseases and the
best option for every smoker is to quit.

« Tobacco Harm Reduction, i.e. offering smoke-free alternatives to adult smokers,
s a sensible, complementary addition to existing tobacco control strategies.

« Although addictive and not risk free, scientific data on smoke-free products
provide clear evidence of their potential for harm reduction.

« The totality of the scientific evidence on THS demonstrates that switching

completely to THS presents less risk of harm than continuing to smoke.

(‘ PMI SCIENCE
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