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OUTLINE

• The emerging nicotine products
• Migration of nicotine addiction
• Health risks: toxicity of flavours, Ingredients and emissions (aerosols) from 

ENDS/HTP
• Health risks to users 
• The invisible threat of secondhand exposure to aerosols
• Comparing some biological harms across product categories
• The “tobacco harm reduction” paradox
• The dilemma of dual and triple products use
• Conclusion 



THE PRODUCTS

THE EMERGING NICOTINE PRODUCTS: 
E-CIGARETTES (VAPES), HEATED TOBACCO PRODUCTS (HTPS) 

& ORAL NICOTINE POUCHES (ONPS)

While 1.25 billion people who use tobacco products define the baseline, the exponential, largely unregulated surge of new 
and emerging nicotine products represents the most significant epidemiological pivot in tobacco control in the last one or 

two decades.



THE EPIDEMIOLOGICAL TRANSITION: 
MIGRATION OF ADDICTION, NOT ERADICATION

• Baseline crisis:
– Global tobacco users are over 1.2billion and tobacco causes over 8million 

deaths annually

• Market capture:
– Emerging products (ENDS, HTPs, ONPs) are capturing new market segments 

(children, youth and women) while penetrating old markets under the guise 
of ‘harm reduction’

• Sustained nicotine dependence
– Nicotine concentrations in new products aggressively maintain 

neurobiological nicotine dependence, sustaining the user base 



ALGORITHMIC TOXICOLOGY: BYPASSING DECADES OF TRADITIONAL PROFILING 
OF TOXICANTS

Source: Kishimoto, A., Wu, D. & O’Shea, D.F. Forecasting vaping health risks through neural network model prediction 
of flavour pyrolysis reactions. Sci Rep 14, 9591 (2024). https://doi.org/10.1038/s41598-024-59619-x 
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1740 UNIQUE SUBSTANCES REMAINED FOR THE TWO PRODUCTS COMBINED 
(INGREDIENTS AND EMISSIONS)

Category 1

(Total unique substances 
= 134) 

Category 2
• Substances for which there is insufficient carcinogenic evidence or there 

is data on acute toxicity and other hazards such as skin or eye irritation

Category 3
•Substances for which there is a lack of hazard data in the currently applied classification systems

Substances with carcinogenic, mutagenic or reproduction toxicity (CMR) properties. 
Have the most serious health hazards (58 found in both EC and HTPs)



Conclusion: Biomarkers for platelet 
activation (2,3-d-TXB2) and systemic 
inflammation (IL-6) confirm aerosols 
from ENDS/HTPs are not inert 
metabolically but initiate active 
atherogenic pathways





EVIDENCE FROM EPIGENESIS: REPRODUCTIVE OUTCOMES AND GENERATIONAL 
CONSEQUENCES (HTPS)

Source: Znyk, Małgorzata, and Dorota Kaleta. 2025. "The Health Effects of Heated Tobacco Product Use—A Narrative 
Review" Healthcare 13, no. 16: 2042. https://doi.org/10.3390/healthcare13162042 
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THE INVISIBLE THREAT: SECONDHAND AEROSOL AND INDOOR AIR QUALITY



COMPARING SOME BIOLOGICAL HARMS ACROSS PRODUCT CATEGORIES

KEY TAKEAWAY: A reduction in the amount of toxicants does not mathematically equate to a 
proportional reduction in physiological harm. This is the blind spot that is avoided in the 

discussion

Source: El Bouz, M., Neto, C., Mansuy, T., Becher, R., Valen, H., Mariussen, E., Blanco-Escauriaza, D. A., González-Marrón, A., Zervas, E., Havermans, A., Talhout, R., & Staal, 
Y. C. M. (2026). Health Hazards of E-Cigarettes and Heated Tobacco Products: a Comprehensive Analysis of Hazardous Substances and Regulatory Gaps. Nicotine & tobacco 
research : official journal of the Society for Research on Nicotine and Tobacco, 28(5), 710–719. https://doi.org/10.1093/ntr/ntaf246
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THE ‘TOBACCO HARM-REDUCTION’ 
PARADOX:

WHAT IS THE PARADOX?
“Tobacco Harm Reduction” assumes that 

people will substitute one product for 
the other. E.g., that cigarettes smokers 

will switch to using only e-cigs

REALITY:
But e-cigs promote dual use while 

encouraging young people who have 
never smoked cigarettes to vape. 

Therefore, the population-level harm 
frequently outweighs the individual 

benefit some people may have.

CONCLUSION:
Without strict regulatory containment, 

so-called reduced risk products will 
become harm maximization at the 

population level



BEHAVIOURAL EPIDEMIOLOGY: THE DILEMMA OF DUAL/TRIPLE USE OF 
NICOTINE PRODUCTS

The assumption that dual use is a transition period towards e-
cigarette only use or tobacco abstinence is mostly NOT the reality





REFERENCES

• WHO study group on tobacco product regulation: Report on the scientific basis of tobacco product regulation: eighth report of a WHO study group. (May 
2021) https://www.who.int/publications/i/item/9789240022720?

• Heated tobacco products: summary of research and evidence of health impacts. (July 2023). https://www.who.int/publications/i/item/9789240042490? 
• Tommasi S, Brocchieri L, Tornaletti S, Besaratinia A. Epigenomic Dysregulation in Youth Vapers: Implications for Disease Risk Assessment. Am J Respir Cell 

Mol Biol. 2025;72(2):206-218. doi:10.1165/rcmb.2024-0207OC 
• Wang X, Tian Y, Li X, et al. Toxicity of Novel and Emerging Nicotine and Tobacco Products: A Review. Int J Toxicol. 2026;45(2):212-223. 

doi:10.1177/10915818251377410 
• El Bouz, M., Neto, C., Mansuy, T., Becher, R., Valen, H., Mariussen, E., Blanco-Escauriaza, D. A., González-Marrón, A., Zervas, E., Havermans, A., Talhout, R., & 

Staal, Y. C. M. (2026). Health Hazards of E-Cigarettes and Heated Tobacco Products: a Comprehensive Analysis of Hazardous Substances and Regulatory 
Gaps. Nicotine & tobacco research : official journal of the Society for Research on Nicotine and Tobacco, 28(5), 710–719. 
https://doi.org/10.1093/ntr/ntaf246

• Znyk, Małgorzata, and Dorota Kaleta. 2025. "The Health Effects of Heated Tobacco Product Use—A Narrative Review" Healthcare 13, no. 16: 2042. 
https://doi.org/10.3390/healthcare13162042 

• Bravo-Gutiérrez, Omar Andrés, Ramcés Falfán-Valencia, Alejandra Ramírez-Venegas, Raúl H. Sansores, Guadalupe Ponciano-Rodríguez, and Gloria Pérez-
Rubio. 2021. "Lung Damage Caused by Heated Tobacco Products and Electronic Nicotine Delivery Systems: A Systematic Review" International Journal of 
Environmental Research and Public Health 18, no. 8: 4079. https://doi.org/10.3390/ijerph18084079

• https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds? 
•  Kishimoto, A., Wu, D. & O’Shea, D.F. Forecasting vaping health risks through neural network model prediction of flavour pyrolysis reactions. Sci Rep 14, 

9591 (2024). https://doi.org/10.1038/s41598-024-59619-x 
• Jee Y, Shin SY, Ryu M, Samet JM. The effect of heated tobacco products on metabolic syndrome: A cohort study. Tob Induc Dis. 

2024;22:10.18332/tid/194490. Published 2024 Dec 16. doi:10.18332/tid/194490 
• Xi Y, Yang L, Burtness B, Wang H. Vaping and tumor metastasis: current insights and progress. Cancer Metastasis Rev. 2024;44(1):4. Published 2024 Nov 25. 

doi:10.1007/s10555-024-10221-7 

https://www.who.int/publications/i/item/9789240042490
https://www.who.int/publications/i/item/9789240042490
https://doi.org/10.1093/ntr/ntaf246
https://doi.org/10.3390/healthcare13162042
https://doi.org/10.3390/ijerph18084079
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://www.theguardian.com/society/article/2024/may/08/chemicals-in-vapes-could-be-highly-toxic-when-heated-research-finds
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x
https://doi.org/10.1038/s41598-024-59619-x


World No Tobacco Day 2026
Unmasking the Appeal - Countering Nicotine and Tobacco Addiction


	Slide 1
	Slide 2: Outline
	Slide 3: THE PRODUCTS
	Slide 4: The Epidemiological Transition:  Migration of Addiction, Not Eradication
	Slide 5: Algorithmic toxicology: Bypassing decades of traditional profiling of toxicants
	Slide 6: 1740 unique substances remained for the two products combined (ingredients and emissions)
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 14
	Slide 15
	Slide 16: References
	Slide 17

