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• The lungs are constantly in a high-oxygen environment due to their 
high blood supply and large surface area. 

• The lung epithelium is also constantly exposed to oxidants generated 
endogenously during respiration from mitochondrial electron 
transport and activated inflammatory cells that influx into the lungs, 
and exogenously from cigarette smoke and air pollutants, such as 
ozone, nitrogen dioxide, and combustion particulates, as a result of 
its exposure to the environment.

Domej. Int J COPD 2014: 9:1207–1224
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ROS: REACTIVE OXIDATIVE SPECIES
Superoxide radical 
Hydrogen peroxide

Kirkham. Chest 2013;144:266-73
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Tantucci C et al. International Journal of COPD 2012:7 95–99

Conclusion

• The faster progression of functional impairment in 

COPD occurs early and it particularly occurs in GOLD 

stage II.

• It is essential to make efforts for an early (spirometric) 

detection of COPD, based on risk factors rather than 

symptoms.
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Figure 1 Kaplan–Meier survival curves for COPD patients in the quitting-

smoking group (n=92; 40 deaths) and continuing-smoking group (n=112; 73 

deaths).
Bai JW, et al. Int Journal COPD 2017:12 3323–3328
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• Smoking is addictive and causes a number of serious diseases

• Worldwide, it is estimated that more than 1 billion people will continue to 

smoke in the foreseeable future*

• Offering smoke-free alternatives to adult smokers is a sensible, 

complementary addition to existing tobacco control strategies

* 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 

have the potential to present less risk of harm to smokers who switched to these products versus continued smoking.

• Successful harm reduction requires that current adult smokers be offered a range of satisfactory 

Reduced-Risk Products they can fully switch to, should they decide not to quit.
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Reference 1

Torrefaction

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

1. Baker RR. High Temp Sci, 1975;7:236-247. Coloration by PMI.
2. McGrath TE, et al. Food and Chemical Toxicology, 2007; 45:1039-1050

Reference 2
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Smith MR, et al. Regulatory Toxicology and Pharmacology 2016; 81:S17eS26
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Under the Health Canada’s Intense Smoking Regime. Excludes Nicotine. 
Schaller JP et al. Regul Toxicol Pharmacol. 2016; 81:S27-S47.
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formaldehyde,
ethyl methyl ketone, 
acrylonitrile, 1,3-butadiene, 
benzene, styrene, toluene, 
o-cresol, p-cresol, NNN, 
ammonia, and acetamide
were lower than the 
Intermediate Precision (IP)

The reductions in the 
concentrations of most 
HPHCs in the
THS2.2 aerosol were 
greater than 90% when 
compared with 3R4F

https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-
potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list

https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list
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Scanning Electron Microscopy images of the collected smoke/aerosol after passing through a thermodenuder

set at 300º C to remove the volatile portion / collected material characterized by Electron Diffusive X-ray.

Cigarette smoke 

Carbon-based nanoparticles

Median diameter = 75 nm

Amount: 6x1011 particles ~= 0.7 mg*

THS aerosol 

No solid particles

Blank

(Air)

Under the Health Canada’s Intense Smoking Regime. 
Pratte et al. Hum. Exp. Toxicol, 2017; 36:1115-1120. 
Cohen et al. Lancet 2017; 1907-1918.
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Cigarette Smoke 

Carbon-based nanoparticles
6x1011 particles ~= 0.7 mg*

THS Aerosol 

No solid particles

Pratte et al. Hum. Exp. Toxicol, 2017; 36:1115-1120. 
Phillips B, et al. Toxicological Sciences, 2016 149: 411–432

Corresponding 
concentration of 

THS aerosol

Cigarette smoke 
(600 mg/m3 TPM)

Lung Deposition after 6 months

Apoe-/- mice exposed for 6 months, 3h/day and 5days/week
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Phillips B, et al. Toxicological Sciences, 2016 149: 411–432

Inflammatory mediators in BALF. Cell-free BALF supernatants were analyzed using a 
multiplexed bead array. Ratio is given as median of treated mice over median of sham-
exposed mice at the same time-point (truncated scale). 
Only analytes with statistically significant differences compared with sham under at least 
one condition are shown.

* 

* After 3months of exposure
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Phillips B, et al. Toxicological Sciences, 2016 149: 411–432Free lung cells in BALF. Light scatter and relative immunofluorescence 
were measured in BALF cells by flow cytometry. B, Macrophage count. 



17

Phillips B, et al. Toxicological Sciences, 2016 149: 411–432

Emphysema assessment by morphometry and histopathological evaluation of lung sections. 
D, Semiquantitative histopathological scoring. 

Morphometric analysis indicates CS-induced 
emphysema

Sham

Reference cigarette

THS 2.2

Cessation

Switch
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20 Sites in 
U.S.
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willing to quit

42 Sites in 
U.S., Japan, 

Europe

SA-SCR-01  (Clinical trials.gov: NCT02432729)
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12-month visit6-month visit3-month visitBaseline visit

n=496

n=488

n=422

n=381

Cigarettes

THS (IQOS)

n=363 (86%)

n=309 (81%)

Cigarettes

THS (IQOS)

n=1185

n=450n=720 Interim analysis population

Smoking Cessation Response Study

n=358



20

Lipid metabolism HDL-C

Clotting 11-DTX-B2

Endothelial function sICAM-1

Acute effect COHb

Inflammation WBC

Oxidative stress 8-epi-PGF2Smoking cessation

Genotoxicity Total NNAL

Lung function FEV1%pred
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* Over the whole analysis period and daily on 
at least 50% of the days period
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• ≥ 70% THS use (*)

• Randomized product use
• < 1% THS use (*)

• Randomized product use
• 1% ≤ THS use < 70%  over the 

period or THS-use and CC-use 
do not apply ≥ 50% of the 
days
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CC Arm 12 month (%)

Distribution of Randomized Subjects by Product 
Use Categories 

THS Use Dual Use CC Use Other use
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Type of Change Observed Change*

Halperin-Rüger 

Adjusted CI

1-sided 

p-value

(0.0156)

Statistical

Significance

HDL-C Difference 3.09 mg/dL 1.10, 5.09 < 0.001 

WBC Count Difference –0.420 GI/L –0.717, –0.123 0.001 

sICAM-1 % Reduction 2.86% –0.426, 6.04 0.030

11-DTX-B2 % Reduction 4.74% –7.50, 15.6 0.193

8-epi-PGF2α % Reduction 6.80% –0.216, 13.3 0.018

COHb % Reduction 32.2% 24.5, 39.0 < 0.001 

FEV1%pred Difference 1.28%pred 0.145, 2.42 0.008 

Total NNAL % Reduction 43.5 % 33.7, 51.9 < 0.001 

* Observed change presented as LS Mean Difference / Relative Reduction

5 of 8 CREs were statistically significant compared with continued smoking
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Rahman et al. Curr Opin Pharmacol 2012;12:256-65
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• 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, 

is 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.
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In case of further questions:

francesco.sergio@pmi.com


