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Reduced-Risk Products (“RRPs”) is the te rm we use to re fe r to products tha t
presen t, a re like ly to present, or have the potentia l to presen t le ss risk of harm
to sm okers who switch to these products ve rsus continued sm oking. We have a
range of RRPs in various stages of development, scientific assessment, and
commercialization . Because our products do not burn tobacco, they produce
fa r lower quantities of harm ful and poten tia lly harm ful com pounds than found
in cigare tte sm oke .



Tobacco Harm Reduction: Curbing Smoking Impact 

Offering adult smokers products that reduce risk

• Sm oking is addictive  and  causes a  num ber of se rious d iseases

• Worldwide , it is  e stim ated  tha t m ore  than  1 billion people will continue  to  sm oke  in  the  
foreseeable  fu ture*

• Our am bition  is to  lead  a  fu ll-sca le  e ffort to  ensure  tha t non-com bustib le  products u ltim ate ly 
rep lace  cigare tte s to  the  bene fit of adult sm okers

* http://www.who.int/tobacco/publications/surveillance/reportontrendstobaccosmoking/en/index4.html
Figure adapted from Clive Bates’ presentation to E-Cigarette Summit (19 Nov 2013)
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THS 2.2 Comparison with Continued Smoking and Cessation

The U.S. Institute of Medicine (IOM), called smoking cessation the “gold standard” for the assessment of an
RRP, providing “an aspirational goal for risk and exposure.”

Presenter
Presentation Notes
THS Comparability: Continued Smoking vs. Cessation



Substantiating Reduced Risk: Totality of Scientific Evidence

Post-Market Studies 
and Surveillance

Consumer Perception and 
Behavior Assessment

Clinical Trials

Systems Toxicology 
Assessment

Standard Toxicology 
Assessment

Reduced Risk in Laboratory Models

Reduced Exposure & Risk

Reduced Population Harm

Reduced Toxicity in Laboratory Models

Reduced Formation of HPHCs

Aerosol Chemistry and 
Physics

Product Design and 
Control Principles

Source: Smith, M.R., et al., Evaluation of the Tobacco Heating System 2.2. Part 1: Description of the system and the scientific assessment program. Regulatory
Toxicology and Pharmacology (2016). http://dx.doi.org/10.1016/j.yrtph.2016.07.006



Aerosol Chemistry: No Combustion, Reduced Formation

THS2.2 Cigarette smoke

THS 2.2 aerosol



Clinical Assessment: Reduced Exposure
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THS 2.2 : Exposure Reduction and Use over 90 Days in Japan

Adult smokers used 
the products ad 

libitum

Adult smokers 
randomized to cigarettes 
or THS 2.2 were free to 

use the product as often 
as they wished in the 

clinic (five days) and then 
ambulatory (85 days)

QSU-briefDaily Product Use

THS 2.2



Clinical Changes after 90 Days
Reduced Exposure in Healthy Human Subjects

Disease Pathway Endpoint
Abstinence Effect 

at 3m [95% CI]
Switching to THS2.2 Effect 

at 3m [95%CI]

Lipid Metabolism HDL-C 0.0 mg/dL [-5.77; 5.84] 1.4 mg/dL [-2.3;5.0]

Inflammation WBC -0.94 109/L [-2.00; 0.13] 0.17 109/L [-0.47; 0.81]

Airway Impairment FEV1 2.0 % pred [-3.37; 7.36] 0.53 % pred [-2.79; 3.85]

Endothelial Dysfunction sICAM-1 -9.9 % [-19.7;1.1] -10.6 % [-16.7; -4.0]

Oxidative Stress 8-epi-PGF2α -8.5 % [-25.13; 11.8] -13.5 % [-23.6;-1.95]

Clotting 11-DTX-B2 -7.2 % [-37.7; 38.3] -3.6 % [-24.6; 23.3]

Disease Pathway Endpoint
Abstinence Effect 

at 3m [95% CI]
Switching to THS2.2 Effect 

at 3m [95% CI]

Lipid Metabolism HDL-C 6.4 mg/dL [2.5; 10.3] 4.5 mg/dL [1.17, 7.88]

Inflammation WBC -0.41 109/L [-0.95; 0.14] -0.57 109/L [-1.04, -0.10]

Airway Impairment FEV1 1.94 % pred [-0.44; 4.31] 1.91 % pred [-0.14, 3.97]

Endothelial Dysfunction sICAM-1 -10.9 % [-17.8; -3.4] -8.7 % [-14.94;-2.05]

Oxidative Stress 8-epi-PGF2α -5.9 % [-17.1; 6.8] -12.7 % [-21.81;-2.55]

Clotting 11-DTX-B2 -19.4 % [-30.1; -7.0] -8.98 % [-19.52, 2.94]

-



Long-Term  Assessm ent (Post-Marke t)

Cohort Studies

Measures:

Characterization of THS 
2.2 users
Real-world use data
Product perception
Biomarker of exposure & 
effect

3

Risk, Behavior, Product Use 

Safety
Surveillance

Measures:

Non-clinical data, 
literature review, active 
safety monitoring, 
passive safety 
surveillance

1

Call Center to Report 
Health Event

Cross-Sectional 
Surveys

Measures:

Prevalence of use

Initiation/cessation

Use patterns

2

Point Prevalences Over 
Time

Population Health 
Impact Modeling

Measures:

Combines individual risk, 
prevalence of use, 
product use to estimate 
population level harm

4

Dynamic Simulations Impact 
of Product on Population
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Clinical Assessment: Clinical Stud ies

Exposure response
6/12-month ambulatory

+ Smoking cessation 
study

4

Reduced exposure
3-month ambulatory

3

Reduced exposure
1-week confinement 

2

Pharmacokinetics/
pharmacodynamics

1

4 studies completed

2 studies completed

2 studies completed

Ongoing
- Topline results for first 6 
months expected by Q3 ’17

- Additional 6 months by Q1 ‘18

▪ Nicotine uptake
▪ Subjective effects

▪ Exposure to HPHCs

▪ Subjective effects

▪ Safety monitoring

▪ Changes in clinical risk 
endpoints

▪ Safety monitoring

: Germany, Poland, and U.K.



PK Studies – Nicotine Exposure in Japan, U.S., and E.U.
THS
2.2 CC
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PK Studies – Nicotine Exposure in Japan, U.S., and E.U.
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THS 2.2

NRT gum
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		0		0		0.5166428586		0.2613928132		0.074489026		0.074489026

		0.03		0.03		3.9098377016		1.7417326773		NaN		NaN

		0.07		0.07		7.5284911495		3.4746314923		NaN		NaN

		0.1		0.1		8.053694075		4.3492696375		NaN		NaN

		0.13		0.13		7.2851095047		3.9973324006		NaN		NaN

		0.17		0.17		5.9856556786		3.4041287679		0.3366928784		0.3366928784

		0.25		0.25		3.9541044425		2.4278125699		NaN		NaN

		0.33		0.33		NaN		NaN		0.7090356079		0.7090356079

		0.42		0.42		NaN		NaN		0.9730445094		0.9730445094

		0.5		0.5		2.2631554582		1.5200892173		0.9761441778		0.9761441778

		0.58		0.58		NaN		NaN		0.9120001134		0.9120001134

		0.67		0.67		NaN		NaN		0.8439578141		0.8439578141

		0.75		0.75		1.8936248305		1.2829079515		0.7200536509		0.7200536509

		1		1		1.6560652643		1.1230427405		0.5696065207		0.5696065207

		2		2		0.9867442345		0.6705906479		0.3436221675		0.3436221675

		3		3		NaN		NaN		0.2326698439		0.2326698439

		4		4		0.6434411654		0.4331096776		0.1924335835		0.1924335835

		6		6		0.4098625958		0.2765934493		0.1403405726		0.1403405726

		9		9		0.3438857705		0.2160671807		0.1028693837		0.1028693837

		12		12		0.3030724793		0.1922544786		0.0804727312		0.0804727312

		24		24		0.2383099978		0.1597433434		0.0980282117		0.0980282117



THS 2.2

NRT gum

Time from T0 (h)
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		0		0		0.343191182		0.1838516099		0.1007589162		0.1007589162

		0.03		0.03		1.8506743792		1.0928186346		NaN		NaN

		0.07		0.07		3.7648180164		2.2474602438		NaN		NaN

		0.1		0.1		3.6830107129		2.3456645277		NaN		NaN

		0.13		0.13		2.6864238895		1.8190304204		NaN		NaN

		0.17		0.17		2.5425180999		1.7508548692		0.3318418896		0.3318418896

		0.25		0.25		1.7219916645		1.2614923456		NaN		NaN

		0.33		0.33		NaN		NaN		0.767159341		0.767159341

		0.42		0.42		NaN		NaN		0.7732008675		0.7732008675

		0.5		0.5		1.2708464531		0.9595948689		0.7741471029		0.7741471029

		0.58		0.58		NaN		NaN		0.8835906443		0.8835906443

		0.67		0.67		NaN		NaN		0.9358918897		0.9358918897

		0.75		0.75		1.1773581291		0.8865513023		1.0043345571		1.0043345571

		1		1		1.0394857536		0.7778690213		1.5470188407		1.5470188407

		2		2		0.7242653424		0.5410249083		0.9284692688		0.9284692688

		3		3		NaN		NaN		0.7588006027		0.7588006027

		4		4		0.4143040334		0.3149750604		0.6384768329		0.6384768329

		6		6		0.2888878801		0.2172145898		0.4353971939		0.4353971939

		9		9		0.2062048212		0.1516102233		0.31042241		0.31042241

		12		12		0.156715382		0.1116251888		0.2095606285		0.2095606285

		24		24		0.1349025072		0.0923130325		0.1296310547		0.1296310547



THS 2.2

NRT gum

Time post-product (h)
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		0.13		0.13		2.6831007409		1.8578702653		0.663185859		0.663185859

		0.17		0.17		2.8215332728		1.9372026561		0.6432597693		0.6432597693

		0.25		0.25		2.3714110587		1.6487979159		0.6244172069		0.6244172069

		0.5		0.5		1.6301939875		1.1442378193		0.5213076199		0.5213076199
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		6		6		0.2353048017		0.1720005793		0.091950604		0.091950604

		9		9		0.1375878992		0.1108834933		0.074998687		0.074998687

		12		12		0.093402883		0.0676734292		0.1598518183		0.1598518183

		24		24		3.9849905134		0.5879507855		0.1025551612		0.1025551612
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NNS
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		0		0		0.068661518		0.0538348061		0.0417955283		0.0430387738

		0.03		0.03		1.12665448		0.7994288772		0.48682962		0.3012765613

		0.07		0.07		2.9330339835		2.0518860769		1.0360703083		0.6821510952

		0.1		0.1		3.8471794118		2.7369628432		1.4249028076		0.9571527504

		0.13		0.13		2.6825771009		2.0469773805		1.6460162804		1.0805301017

		0.17		0.17		2.4446959029		1.8754828368		1.3430106671		0.9447516036

		0.25		0.25		2.2358775648		1.6843633511		1.1237556526		0.8198406303

		0.5		0.5		1.5548745609		1.2304036376		0.6552332157		0.5099146438

		0.75		0.75		1.2348066564		0.9885112507		0.5327035008		0.4141421084

		1		1		0.6358402054		0.5587608559		0.5412073915		0.407877189

		2		2		0.6588849279		0.5295066377		0.3559643235		0.2766994677

		4		4		0.2931726624		0.2466908735		0.2300335198		0.1773690874

		6		6		0.1775133383		0.1380912347		0.2001893687		0.1452533076

		9		9		0.1143157859		0.0864689439		0.0524666043		0.0439773829

		12		12		0.0566998385		0.0497911845		0.1594168055		0.1069842324

		24		24		0		0		0		0
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Clinical Assessment: Clinical Evidence for Reduced Risk

Endpoint Link to smoking-related disease Expected direction
of change for endpoint

Indication on direction of change in 
the Japan and U.S. 90-day studies

HDL-C

Cardio-
vascular

Lipid metabolism ↑ 

WBC Inflammation ↓ 

sICAM-1 Endothelial dysfunction ↓ 

11-DTX-B2 Clotting ↓ 

8-epi-PGF2α Oxidative stress ↓ 

COHb Acute effect ↓ 

FEV1 COPD Respiratory ↑ 

Total NNAL Cancer Genotoxicity ↓ 



Perception & Behavior: Assessment

Effect on tobacco use 
initiation among adult 

nonsmokers

2

Effect on tobacco use 
behavior among adult 

smokers

1
Assessing the  like lihood  tha t adu lt sm okers:
− Will switch  from  ciga re tte s to  THS

− Use  THS in  conjunction  with  ciga re tte s

− Switch  back to  ciga re tte s

Assessing the  like lihood  tha t adu lt sm okers m otiva ted  to  
qu it would  instead  switch  to  THS

Assessing the  like lihood  tha t adu lt neve r sm okers and  
adu lt form er sm okers will in itia te  use  of THS

Effect on consumer 
understanding and 

perceptions

Assessing the  e ffect poten tia l com m unications will have  
on :
− Enabling the  public to  com prehend inform ation  concern ing 

m odified  risk cla im s

− Public pe rception  about the  hea lth  risks of using THS in  
com parison  to  ongoing sm oking, NRTs, and  cessa tion

Perception and behavior 
assessment



Perception & Behavior: Summary of Results Collected to Date

• Sum m ary of U.S. study re su lts:

- Less than  5% of adu lt form er sm okers and  le ss than  1% of adu lt never sm okers expressed  an  
in ten tion  to  use  THS 2.2

- Adult consum ers correctly understood  the  m odified  risk com m unica tions, includ ing tha t THS 
2.2 is  not without risk

- A sizab le  p roportion  of adu lt sm okers expressed  an  in ten tion  to  use  THS 2.2

• Post-m arke t cross-sectiona l stud ies conducted  in  Japan  and  Ita ly confirm ed tha t 
re lapse  and  in itia tion  were  be low 2% and  1%, re spective ly.



PMI is Com m itted to  Transparency on  RRP Science
▪ Leading RRP science
▪ Sta te -of-the -art p roduct assessm ent, with  m ore  than  1’400 pa ten ts gran ted
▪ Sharing and  collabora ting with  the  scien tific com m unity and  regu la tors 
▪ Approxim ate ly 200 pee r-reviewed  scien tific pub lica tions since  2008, includ ing:
American Journal of Physiology, Nature Biotechnology, Regulatory Toxicology, and Pharmacology Clinical studies registered on ClinicalTrials.gov

Based  on  the  p rincip le s of crowdsourcing and  collaborative  com pe tition , the  sbv IMPROVER project facilita te s enhanced  d ia logue  with in  the  
scien tific com m unity, transparency of re search  p rocesses, and  open  innovation  in  scien tific d iscove ry
A deepe r review is warran ted  to  ob ta in  an  independen t assessm ent of seve ral non-clin ical and  clin ical stud ie s: SciPinion peer -review process is  
a  m ode l for m ore  in -dep th  insight and  review by an  independen t pane l of expe rts



Summary – RRPs

1

4 3

2

We are  com m itted  to  transparency and encourage  independent verification 
of our re su lts.                                                                            

www.PMIScience .com

http://www.pmiscience.com/


The Objective is Harm Reduction

“Our stated ambition is to convince all current adult smokers 
that intend to continue smoking to switch to smoke-free 
products as soon as possible.”
André Calantzopoulos, CEO Philip Morris International
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