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OUTLINE
• Foundations of tobacco harm reduction
• The risk continuum model
• The scientific framework to substantiate 

the risk-reduction potential of Potentially 
Reduced Risk Tobacco and Nicotine 
Products

• Pre-clinical and clinical assessment of our 
THP and e-cigarettes
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TOBACCO HARM REDUCTION

BAT’s Transforming Tobacco strategy and 
approach is underpinned by the concept of 
TOBACCO HARM REDUCTION

TOBACCO HARM 
REDUCTION

NUMBER WHO SWITCH
(quality products)

REDUCED HARM
(no combustion)



“It’s the other chemical compounds in tobacco, and in the smoke 
created by setting tobacco on fire, that directly and primarily cause the 
illness and death, not the nicotine.” 

DR. SCOTT GOTTLIEB
US FDA COMMISSIONER, JULY 2017 

“Nicotine is not, however, in itself a highly hazardous drug… it is 
inherently unlikely that nicotine inhalation itself contributes 
significantly to the mortality or morbidity caused by smoking. The main 
culprit is smoke and, if nicotine could be delivered effectively and 
acceptably to smokers without smoke, most if not all of the harm of 
smoking could probably be avoided”

UK ROYAL COLLEGE OF PHYSICIANS
Nicotine without smoke: Tobacco harm reduction (2016)

TOXICANTS FROM COMBUSTED TOBACCO ARE RESPONSIBLE 
FOR SMOKING-RELATED DISEASES



1 Substantially reduced toxicants is not sufficient alone to determine reduced risk.
We use the term PRRPs to cover tobacco and nicotine products that, based on the available science, have been shown to be reduced-risk; are likely 
to be reduced-risk; or have the potential to be reduced-risk, in each case if switched to exclusively as compared to continuing to smoke cigarettes.
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THE TOXICANT CONTINUUM1



NICOTINE WITHOUT SMOKE: 
TOBACCO HARM REDUCTION
Promote e-cigarettes widely as substitute for 
smoking says new RCP report

ASH BRIEFING NOTE
Electronic cigarettes (also known as 
vapourisers)
“Compared to tobacco products, electronic 
cigarettes are significantly safer”

PUBLIC HEALTH ENGLAND
2018: John Newton, Director for Health 
and Improvement: 
“Our new review reinforces the finding that 
vaping is a fraction of the risk of smoking, at 
least 95% less harmful, and of negligible risk to 
bystanders. Yet over half of smokers either 
falsely believe that vaping is as harmful as 
smoking or just don’t know. ”

HOUSE OF COMMONS 
SCIENCE AND TECHNOLOGY 
COMMITTEE 
E-cigarettes 
Seventh Report of Session July 2017
“E-cigarettes present an opportunity to significantly 
accelerate already declining smoking rates, and 
thereby tackle one of the largest causes of death in the 
UK today. They are substantially less harmful—by 
around 95%—than conventional cigarettes. They lack 
the tar and carbon monoxide of conventional 
cigarettes—the most dangerous components. It has 
also proven challenging to measure the risks from 
‘second-hand’ e-cigarette vapour because it is 
negligible and substantially less than that of 
conventional cigarettes.”

GOVERNMENT OF CANADA
“Switching from tobacco cigarettes to vaping 
products will reduce a person’s exposure to many 
toxic and cancer-causing chemicals”

New Zealand Ministry of Health
“Smokers switching to vaping products are highly 
likely to reduce their health risks and for those 
around them”

THERE IS A GROWING CONSENSUS ON E-CIGARETTE 
HARM REDUCTION POTENTIAL



a. Murphy J et al (2017) Regulatory Toxicology Pharmacology, 90, 342–357, doi.org/10.1016/j.yrtph.2017.09.008

02 EXPOSURE 03 RISK

› Science showing no combustion

› Untargeted emissions

› Targeted emissions

› Environmental emissions

in vitro reg tox in vitro disease models in vitro systems science

› Puffing behaviour

› Average daily consumption

› Clinical PK

› Clinical BoE

› Clinical BoBE

› Risk perception

› Post-market surveillance

Reduced toxicity in lab models

01 EMISSIONS

A THREE-STEP SCIENTIFIC JOURNEY
TO ASSESSING THE RISK PROFILE OF POTENTIALLY REDUCED RISK PRODUCTSa



The world’s largest published dataset on a single vapour product

SCIENTIFIC PUBLICATIONS ON VYPE E-CIGARETTES



*These results do not necessarily mean this product is less harmful than other tobacco products

COMPARISON OF THE CHEMICAL COMPOSITION OF 
CIGARETTE SMOKE AND AEROSOLS FROM PRRPs

• Cigarette smoke has around 
6500 constituents

• Aerosol from a Tobacco 
Heating Product is much 
simpler than cigarette 
smoke

• Aerosol from an 
e-cigarette is even simpler 
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*These results do not necessarily mean this product is less harmful than other tobacco products

SWITCHING TO VYPE EPEN FOLLOWING TWO WEEKS 3R4F 
EXPOSURE REVERSED BIOLOGICAL EFFECTS IN VITRO
INFLAMMATORY CYTOKINE EXPRESSION WAS GREATLY REDUCED COMPARED TO FOUR-WEEK 3R4F EXPOSURE



CLINICAL STUDY ON VYPE PRODUCT CONFIRMS LARGE 
REDUCTION IN TOXICANT EXPOSURES
SMOKERS WHO SWITCHED TO VYPE HAD REDUCED BoE LEVELS, WHICH WERE SIMILAR TO CESSATION

*These results do not necessarily mean this product is less harmful than other tobacco products



glo produces a different aerosol to smoke



• Priority lists of  toxicants exist from different public 
health and regulatory bodies 

• Using lab based machinesa, we compared glo emissions 
against a scientific reference cigarette, for the priority 
toxicants proposed by:
− WHO TobReg (9 chemicals)b

− Food & Drug Administration (shortened list of 
18 chemicals)c

− Health Canada (44 chemicals)d

− Food & Drug Administration (list of  >90 Harmful 
and Potentially Harmful constituents)c

glo emissions relevant to each of the regulatory lists 
were reduced by around 96–97%, relative to a 
scientific reference cigarette 3R4F.e

a. Measured using the Health Canada Intense machine puffing regime; b. Burns DM et al (2008) Tob. Control 17, 132–141; c. FDA (2012) 77 FR 20034;  
d. Health Canada (1999) Tobacco Reporting Regulations; e. Forster et al (2018) Regulatory Toxicology Pharmacology, 93, 14–33 

(These results do not mean this product is less harmful than other tobacco products.) 

CHEMICAL STUDIES SHOW SUBSTANTIALLY FEWER TOXICANTS IN glo



SOCIAL CONSIDERATION: Glo has less of an impact on environmental 
emissions relative to smoking

‘Cleaner air’ when using glo relative to smokinga

CONSUMER BENEFITS OF glo*

a. Forster M et al (2018) Regulatory Toxicology Pharmacology, 93,34–51.
*These results do not necessarily mean this product is less harmful than other tobacco products

glo



a. Gale N et al (2018) Nicotine & Tobacco Research, 1–8, doi.org/10.1093/ntr/nty104  (These results do not necessarily mean that glo produces less adverse 
health affects than other tobacco products.)

SHORT-TERM CLINICAL STUDY ON HUMANS THAT MEASURED 
CHANGES IN BIOMARKERS OF EXPOSURE (BoEs)

The results indicated that smokers who switched completely from smoking 
cigarettes to using glo experienced similar reductions in exposure (to a number of 

smoke toxicants) as those who stopped smoking.a



LONG-TERM CLINICAL STUDY ON HUMANS MEASURING CHANGES 
IN BIOMARKERS OF POTENTIAL HEALTH (BoPH)

• 12-month study designed to assess if Biomarker of Exposure (BoE) reductions seen in the short-term study 
are sustained, and whether these BoE reductions translate to changes in Biomarkers of Potential Health 

• Now analyzing 90-day data for BoE and BoPH

• Results are very encouraging

• Compliance is key! We are using a novel “Biomarker of Compliance”, CEVal, which allows us to accurately 
determine smoking status of study participants

• Further improves accuracy of the analysis

Preliminary results indicate that at 90 days, smokers who switched completely from 
smoking cigarettes to using glo experienced substantial reductions in most of the  

Biomarkers of Public Health examined. We expect these reductions to be closer to 
those observed in cessation at 180-day and 360-day time points. 



*These results do not necessarily mean these product are less harmful than other tobacco products

• Cross-sectional study to assess tobacco and nicotine product 
use behaviour in Japan – Pilot study objectives: 

• Describe prevalence rates and usage patterns; 
explore risk perception; explore changes in health status

• Pilot study – top reasons THP was being used by smokers: 
THPs don’t contain tar; THPs don’t smell bad; THPs have no ash; 

THPs may be less harmful to me; THPs may be less harmful to 
those around me

• We have now completed Wave 1 of larger, nationwide  
Japanese study, preliminary observations very interesting

JAPANESE POST-MARKET SURVEILLANCE STUDY GIVES 
INSIGHTS INTO CONSUMER MOTIVATION



• Chemical studies show that the aerosols from our e-cigarettes and heated tobacco products are 
much simpler, and with fewer toxicants and far lower levels of toxicants, than tobacco smoke

• Indoor air quality studies have shown very little impact of the use of e-cigarettes or heated tobacco 
products on indoor air, in sharp contrast to cigarette smoking

• In vitro biological studies have shown that the consequence of lower toxicants is much reduced 
biological response to the aerosols (such as no mutagenicity, no genotoxicity) compared to cigarette 
smoke (which is highly mutagenic and genotoxic)

• Human clinical studies have shown rapid reductions in biomarkers of exposure to toxicants

• Post-market surveillance studies offer insights into usage patterns, risk perception and health status

WHAT HAS THIS SCIENCE PROGRAMME TOLD US SO FAR?



*These results do not necessarily mean these product are less harmful than other tobacco products

• We publish as much as we can in peer-reviewed journals

• Open door policy with R&D Live, showcasing to >60 external visitor groups every year

• Award-winning Science & Technology Report

• Recently re-launched Bat-science.com to showcase science behind our PRRPs

OUR OPEN AND TRANSPARENT APPROACH 



SUMMARY
• Tobacco harm reduction has been adopted 

as public policy in some countries
• Scientific framework established to 

substantiate risk reduction potential of 
Potentially Reduced Risk Tobacco and 
Nicotine Products

• Pre-clinical and clinical assessment shows 
that our THP and e-cigarettes have the 
potential to be substantially reduced risk 
relative to cigarettes



THANK YOU


