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Abstract
Global smoking prevalence remains high, underscoring the need for strategies that complement conventional cessation. 
Tobacco harm reduction (THR) offers a pragmatic strategy by promoting substitution of combustible cigarettes with sub-
stantially less harmful alternatives. Oral nicotine pouches (ONPs) have emerged as a promising option. Modeled on the 
Scandinavian success of snus, ONPs deliver pharmaceutical-grade nicotine without tobacco leaf or combustion, eliminating 
thousands of toxicants and lowering exposure to carcinogens such as tobacco-specific nitrosamines to near-undetectable lev-
els. Epidemiological evidence from snus users provides a strong precedent for ONPs’ potential impact on population health. 
Preclinical, toxicological, and biomarker studies consistently demonstrate a favorable safety profile for ONPs, with minimal 
cytotoxic or inflammatory effects. Their discreet, odorless, and spit-free design may further promote adherence compared 
with traditional nicotine replacement therapies. Despite this promise, skepticism persists within public health, particularly 
concerning youth uptake and the potential renormalization of nicotine use. Yet current evidence indicates that ONPs are 
primarily adopted by adult smokers and smokeless users seeking lower-risk options. Regulatory responses are uneven: 
while the U.S. Food and Drug Administration has authorized their marketing, other jurisdictions have enacted prohibitions 
that risk perpetuating cigarette consumption. Incorporating ONPs into tobacco control frameworks, especially in low- and 
middle-income countries where cessation support is scarce, represents both an urgent and ethical opportunity to accelerate 
progress toward ending combustible tobacco use.

Keywords  smoking · oral nicotine pouches · oral nicotine pouches

Introduction: redefining tobacco control 
for the twenty‑first century

The global public health community remains steadfast in its 
pursuit of a world free of tobacco-related disease and death. 
Yet, as we progress further into the twenty-first century, it 
has become increasingly clear that reliance on traditional 
cessation strategies alone is insufficient to achieve this goal 
[1]. Despite significant investments in tobacco control, mil-
lions of people continue to smoke, and smoking prevalence 
remains stubbornly high in most regions of the world [2, 3].

Against this backdrop, the concept of tobacco harm 
reduction (THR) has gained traction as a pragmatic com-
plement to conventional abstinence-based approaches [4, 5]. 
THR acknowledges that abstinence is not always possible 
and instead emphasizes risk minimization for individuals 
unable or unwilling to quit, encouraging substitution of com-
bustible products with less harmful nicotine delivery sys-
tems [6]. The rationale for THR as an evidence-based public 
health strategy is growing [7]. One of the most promising 
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new tools in this arena is the oral nicotine pouch (ONP), a 
smokeless, tobacco-free product designed to deliver nicotine 
with minimal exposure to harmful constituents (Fig. 1).

Lessons from snus: epidemiological 
evidence and risk reduction

Sweden has long served as a natural experiment in THR. 
For decades, male smoking rates there have been the low-
est in the European Union, largely due to the widespread 
use of snus, a low-nitrosamine oral tobacco product [8, 9]. 
Whereas overall nicotine/tobacco consumption has remained 
relatively stable due to snus at about 22%, daily smoking 
rates have decreased dramatically to as low as 5% [10]. Epi-
demiological studies consistently show that snus use is asso-
ciated with substantially lower risks of lung cancer, cardio-
pulmonary disease, and oral cancer compared with smoking 
[11–13]. Importantly, the substitution of smoking with snus 
has contributed to reduced overall tobacco-related mortality 
among Swedish men [14]. Reflecting this evidence, the U.S. 
Food and Drug Administration granted Swedish snus the 
first license as a “modified-risk” (i.e., less harmful) tobacco 
product [15, 16], authorizing the claim: “Using General 
Snus instead of cigarettes puts you at a lower risk of mouth 
cancer, heart disease, lung cancer, stroke, emphysema, and 
chronic bronchitis.”

Drawing on the Scandinavian experience with snus [9, 
17] and supported by a growing body of scientific literature 
[7, 18], ONPs have the potential to accelerate reductions 
in smoking-related harm, particularly where conventional 
cessation tools are inaccessible or ineffective. However, 
nicotine is not risk-free and its use in all forms should be 
avoided.

Nicotine may provoke decompensation in people with 
unstable angina or recent myocardial infarction [19], but epi-
demiological studies of users, who are exposed to nicotine 
but not smoke, show no generalized increase in cardiovascu-
lar events or mortality [20–22]. A causal role for nicotine in 
cancer initiation or progression is not supported by human 
data [23, 24], and observational studies of long-term users 
of nicotine replacement therapies and smokeless tobacco 
do not show increased cancer incidence [25, 26]. Respira-
tory effects attributed to nicotine are largely absent in the 
absence of smoke [27–29]. While smoking is an established 
cause of chronic obstructive pulmonary disease (COPD) and 
lung cancer, these conditions are not driven by nicotine itself 
[30]. Pregnancy and developmental considerations warrant 
careful attention. A large, randomized trial of nicotine patch 
and e-cigarette use in pregnancy found no evidence of harm 
[31, 32]. Still, a total abstinence from nicotine consump-
tion should be advised to pregnant women to avoid possible 
adverse impact on the developing child [33].

Building on the success of snus, ONPs have emerged 
as a modern alternative, offering comparable benefits with 
even lower exposures to unwanted contaminants. Unlike 
snus, ONPs do not contain tobacco leaf, but instead use 
pharmaceutical-grade nicotine embedded in cellulose-based 
pouches. This design eliminates harmful constituents associ-
ated with tobacco combustion and further reduces exposures 
to known carcinogens, including tobacco-specific nitrosa-
mines (TSNAs), to non-detectable levels (< 0.01 µg/g) [34]. 
While some ONPs users report localized gingival irritation 
[13], novel pouch technologies incorporating an imperme-
able barrier have been developed to minimize direct contact 
and gum irritation [35].

Recently, the FDA also authorized the legal marketing 
of ONPs in the United States [36]. When the ONP Zyn was 
cleared by the U.S. Food and Drug Administration (FDA), 

Fig. 1   Continuum of risk for 
nicotine products. Cigarettes 
represent the highest health 
risk due to combustion and 
toxicant exposure. Although 
not risk-free, oral nicotine 
pouches (ONPs) instead deliver 
nicotine without combustion 
or tobacco leaf, resulting in 
minimal toxicant exposure and 
substantially lower health risk. 
Nicotine replacement therapy 
(NRT) (i.e., nicotine gums) 
provides pharmaceutical-grade 
nicotine with negligible toxicant 
exposure, representing the low-
est risk profile
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the agency emphasized the crucial distinction between nico-
tine dependence and the harms of combustion: “Nicotine is 
what keeps people using tobacco products. However, it's the 
thousands of chemicals contained in tobacco and tobacco 
smoke that make tobacco use so deadly” [37]. The decision 
was based on toxicology, usage patterns, and population-level 
impact data.

Scientific rationale and exposure profile 
of ONPs

Toxicological assessments of ONPs have consistently demon-
strated a favorable exposure profile (Fig. 1). Compared to ciga-
rettes, ONPs emit negligible levels of harmful and potentially 
harmful constituents (HPHCs). In vitro studies have shown 
that ONP extracts are not cytotoxic, mutagenic, or genotoxic, 
and do not trigger pro-inflammatory responses in respiratory 
or oral epithelial cells [38]. While all tobacco harm reduc-
tion products are characterized by the absence of combustion, 
ONPs do not rely on combustion or any thermal process, thus 
eliminating potentially toxic thermal degradation emissions. 
This represents an important advantage of ONPs compared to 
other nicotine products. Biomarker studies confirm that ONP 
users have significantly lower levels of exposure to toxicants 
compared to smokers. The ingredients in the major ONP 
brands are very close and often the same as in pharmaceuti-
cal nicotine products with the exception of somewhat higher 
nicotine content and more flavorings.

In the context of smoking cessation and relapse prevention, 
ONPs offer several practical advantages. They are discreet, 
spit-free, odorless, and easy to use, making them acceptable 
in any social setting. These features may enhance sampling, 
adherence, and long-term switching among individuals seek-
ing alternatives to cigarettes. Moreover, ONPs deliver nicotine 
in a controlled and consistent manner, which can help manage 
cravings and withdrawal symptoms more effectively than unas-
sisted quitting [39].

Although current ONP use is concentrated among peo-
ple who smoke or formerly smoked, this distribution will 
likely evolve as smoking continues to decline. Evidence from 
Scandinavia shows that, as snus diffused and smoking fell, 
the share of never-smoker users increased [40]. The relevant 
comparison, therefore, is not user vs non-user, but ONP use 
vs the counterfactual of continued or potential cigarette use. 
This framing remains valid even if ONP uptake grows among 
never-smokers, because the key policy question is whether 
ONPs displace smoking initiation or persistence.

Addressing misconceptions and regulatory 
challenges

Despite their potential benefits, ONPs have been met 
with skepticism and resistance from some quarters of the 
tobacco control community. Critics argue that the pro-
motion of alternative nicotine products may undermine 
tobacco control efforts, renormalize nicotine use, or act 
as a gateway to smoking among youth. While these con-
cerns warrant careful consideration, the current body of 
evidence does not support them.

Recent data from countries where ONPs have been 
introduced show no evidence of increased youth smoking 
or progression from ONPs to cigarettes [41, 42]. On the 
contrary, ONPs are used predominantly by adult smok-
ers, former smokers, and traditional smokeless tobacco 
users seeking less harmful alternatives. Regulatory frame-
works should therefore aim to preserve this harm reduction 
potential by enforcing robust age restrictions and market-
ing controls to minimize youth appeal and initiation, while 
also implementing stringent product standards to ensure 
product quality, purity, and stability.

Unfortunately, policy responses to ONPs have often been 
shaped more by prohibition ideology than evidence. In some 
jurisdictions, such as Belgium, France, and Germany, ONPs 
have been banned outright or subjected to stringent regula-
tions that do not reflect their substantially lower risk pro-
file. Such measures follow the EU prohibition on the sale of 
snus, the most extensively studied harm reduction product, 
and may inadvertently discourage smokers from switching 
to safer alternatives, thereby undermining public health 
goals. A more balanced and evidence-based approach is 
needed—one that recognizes the continuum of risk across 
tobacco/nicotine products and incentivizes transitions away 
from combustible tobacco. The restrictions on less harmful 
products give a monopoly to cigarettes when instead the 
cigarettes should be phased out.

ONPs in low‑ and middle‑income countries: 
a missed opportunity?

The burden of tobacco-related disease is increasingly con-
centrated in low- and middle-income countries (LMICs), 
where smoking prevalence is often highest and access to 
cessation services remains limited [43]. In these settings, 
ONPs represent a cost-effective and scalable interven-
tion for reducing harm among smokers who are unable or 
unwilling to quit using traditional methods.

Unlike pharmaceutical nicotine replacement therapies 
(NRTs), which are often unavailable or unaffordable in 



	 Internal and Emergency Medicine

LMICs, ONPs can be competitively priced with cigarettes, 
are discreet in use, and they represent noncoercive con-
sumer choice. In fact, ONPs allow smokers to take full 
control of their tobacco use and consequential health 
impacts. Moreover, by providing a satisfying alternative to 
cigarettes, ONPs may help counter the rise of unregulated 
products and illicit tobacco markets, which pose signifi-
cant criminal and public health risks.

Integrating ONPs into national tobacco control strate-
gies requires thoughtful policy design, including regulatory 
oversight, public education, and market monitoring. This is 
particularly relevant for regions such as South-East Asia, 
where smokeless tobacco use remains widespread. In India, 
for instance, smokeless tobacco is highly prevalent and oral 
cancer rates are among the world’s highest, yet safer alterna-
tives such as snus or ONPs are unavailable. Pilot programs 
could be launched to assess acceptability, efficacy, and 
real-world impact, providing valuable insights for scale-up. 
International donors and global health organizations should 
support research and implementation initiatives focused on 
ONPs, particularly in high-burden countries.

Ethical considerations and public health 
responsibility

The ethical foundation of public health is rooted in the 
principles of harm reduction, informed voluntary choice, 
and equity. Denying access to lower-risk alternatives like 
ONPs for ideological reasons contradicts these principles 
and may perpetuate avoidable harm. Abstinence may be an 
ideal outcome, but it is unachievable for millions of smokers. 
Recognizing and supporting risk reduction bridges the gap 
between idealism and pragmatism, ultimately saving lives.

Public health professionals have a duty to provide accu-
rate, evidence-based information about the relative risks of 
nicotine products. This includes correcting misinformation, 
countering sensationalist narratives, and ensuring that smok-
ers have access to safer alternatives. Communications should 
be clear, proportionate, evidence-based, and avoid the pit-
falls of absolutism or moral panic.

Conclusion: embracing innovation 
for a smoke‑free future

Tobacco harm reduction is not a panacea, but it is a vital 
component of a rational and comprehensive tobacco control 
strategy. ONPs represent a promising innovation with the 
potential to reduce smoking-related morbidity and mortality, 
especially among hard-to-reach populations. By embracing 
these products as part of the solution, rather than viewing 

them as part of the problem, we can accelerate progress 
toward a far less hazardous smoke-free world.

Achieving this vision will require courage, collaboration, 
and a willingness to challenge entrenched dogmas. Policy-
makers, regulators, researchers, and advocates must come 
together to craft policies that are guided by science, respon-
sive to local realities, and centered on the needs of those 
most affected by tobacco harm. The opportunity is ours to 
seize—let us not waste it.

Declarations 

Conflict of Interest, Human and animal rights statement and Informed 
consent  This work does not involve any human or animal subjects, 
therefore no ethics committee approval or informed consent was re-
quired.

References

	 1.	 Tobacco. WHO (2024) Tobacco. Available at: https://​www.​who.​
int/​news-​room/​fact-​sheets/​detail/​tobac​co

	 2.	 Dai X, Gakidou E, Lopez AD (2022) Evolution of the global 
smoking epidemic over the past half century: strengthening the 
evidence base for policy action. Tob Control 31(2):129–137. 
https://​doi.​org/​10.​1136/​tobac​cocon​trol-​2021-​056535

	 3.	 Prevalence, The Tobacco Atlas. Available at: https://​tobac​coatl​as.​
org/​chall​enges/​preva​lence/. 26 Oct 2023

	 4.	 O’Leary R, Polosa R (2020) Tobacco harm reduction in the 21st 
century. Drugs Alcohol Today 20(3):219–234. https://​doi.​org/​10.​
1108/​DAT-​02-​2020-​0007

	 5.	 Beaglehole R, Bonita R (2024) Harnessing tobacco harm reduc-
tion. Lancet 403(10426):512–514. https://​doi.​org/​10.​1016/​S0140-​
6736(24)​00140-5. (Epub 2024 Feb 1)

	 6.	 Harm Reduction International (n.d.) What is Harm Reduction? 
Harm Reduction International. https://​hri.​global/​what-​is-​harm-​
reduc​tion/. Accessed 3 Oct 2025.

	 7.	 Polosa R, Rodu B, Farsalinos K (2025) Health effects of e-ciga-
rettes, heated tobacco, and oral nicotine products. Intern Emerg 
Med. https://​doi.​org/​10.​1007/​s11739-​025-​04057-4

	 8.	 Statistical Office of the European Union (Eurostat). Daily smokers 
of cigarettes among persons aged 15 and over. https://​ec.​europa.​
eu/​euros​tat/​stati​stics-​expla​ined/​index.​php?​title=​Tobac​co_​consu​
mption_​stati​stics#​Daily_​smoke​rs_​of_​cigar​ettes

	 9.	 Ramstrom LM (2024) If there had been no snus in Sweden: the 
impact of snus on mortality attributable to smoking. Harm Reduct 
J 21(1):176. https://​doi.​org/​10.​1186/​s12954-​024-​01095-7

	10.	 https://​gsthr.​org/​count​ries/​profi​le/​swe/#:​~:​text=​Vaping%​20dev​
ices%​20can%​20be%​20pur​chase​d,can%​20also%​20be%​20bou​ght%​
20onl​ine

	11.	 Rodu B, Cole P (2004) The burden of mortality from smoking: 
comparing Sweden with other countries in the European Union. 
Eur J Epidemiol 19:129–131

	12.	 Hajat C, Stein E, Ramstrom L, Shantikumar S, Polosa R (2021) 
The health impact of smokeless tobacco products: a system-
atic review. Harm Reduct J 18(1):123. https://​doi.​org/​10.​1186/​
s12954-​021-​00557-6

	13.	 La Rosa GRM, Del Giovane C, Minozzi S, Kowalski J, Chapple 
I, Amaliya A, Farsalinos K, Polosa R (2025) Oral health effects 
of non-combustible nicotine products: a systematic review and 

https://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/news-room/fact-sheets/detail/tobacco
https://doi.org/10.1136/tobaccocontrol-2021-056535
https://tobaccoatlas.org/challenges/prevalence/
https://tobaccoatlas.org/challenges/prevalence/
https://doi.org/10.1108/DAT-02-2020-0007
https://doi.org/10.1108/DAT-02-2020-0007
https://doi.org/10.1016/S0140-6736(24)00140-5
https://doi.org/10.1016/S0140-6736(24)00140-5
https://hri.global/what-is-harm-reduction/
https://hri.global/what-is-harm-reduction/
https://doi.org/10.1007/s11739-025-04057-4
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tobacco_consumption_statistics#Daily_smokers_of_cigarettes
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tobacco_consumption_statistics#Daily_smokers_of_cigarettes
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tobacco_consumption_statistics#Daily_smokers_of_cigarettes
https://doi.org/10.1186/s12954-024-01095-7
https://gsthr.org/countries/profile/swe/#:~:text=Vaping%20devices%20can%20be%20purchased,can%20also%20be%20bought%20online
https://gsthr.org/countries/profile/swe/#:~:text=Vaping%20devices%20can%20be%20purchased,can%20also%20be%20bought%20online
https://gsthr.org/countries/profile/swe/#:~:text=Vaping%20devices%20can%20be%20purchased,can%20also%20be%20bought%20online
https://doi.org/10.1186/s12954-021-00557-6
https://doi.org/10.1186/s12954-021-00557-6


Internal and Emergency Medicine	

network meta-analysis of randomized controlled trials. J Dent 
160:105910. https://​doi.​org/​10.​1016/j.​jdent.​2025.​105910

	14.	 Lee PN (2007) Circulatory disease and smokeless tobacco in 
Western populations: a review of the evidence. Int J Epidemiol 
36(4):789–804

	15.	 https://​web.​archi​ve.​org/​web/​20201​22004​4442/​https:/​www.​fda.​
gov/​news-​events/​press-​annou​nceme​nts/​fda-​grants-​first-​ever-​
modif​ied-​risk-​orders-​eight-​smoke​less-​tobac​co-​produ​cts

	16.	 https://​www.​fda.​gov/​tobac​co-​produ​cts/​adver​tising-​and-​promo​
tion/​swedi​sh-​match-​usa-​inc-​modif​ied-​risk-​tobac​co-​produ​ct-​
mrtp-​appli​catio​ns-​gener​al-​snus-​produ​cts

	17.	 Clarke E, Thompson K, Weaver S, Thompson J, O’Connell 
G (2019) Snus: a compelling harm reduction alternative to 
cigarettes. Harm Reduct J 16(1):62. https://​doi.​org/​10.​1186/​
s12954-​019-​0335-1

	18.	 Travis N, Warner KE, Goniewicz ML, Oh H, Ranganathan R, 
Meza R, Hartmann-Boyce J, Levy DT (2025) The potential 
impact of oral nicotine pouches on public health: a scoping 
review. Nicotine Tob Res 27(4):598–610. https://​doi.​org/​10.​
1093/​ntr/​ntae1​31

	19.	 Benowitz NL, Burbank AD (2016) Cardiovascular toxicity of 
nicotine: Implications for electronic cigarette use. Trends Car-
diovasc Med 26(6):515–523. https://​doi.​org/​10.​1016/j.​tcm.​2016.​
03.​001. (Epub 2016 Mar 10)

	20.	 Pack QR, Priya A, Lagu TC, Pekow PS, Atreya A, Rigotti NA, 
Lindenauer PK (2018) Short-term safety of nicotine replacement 
in smokers hospitalized with coronary heart disease. J Am Heart 
Assoc 7(18):e009424. https://​doi.​org/​10.​1161/​JAHA.​118.​009424

	21.	 Hajat C, Stein E, Shantikumar S, Niaura R, Ferrara P, Polosa R 
(2022) A scoping review of studies on the health impact of elec-
tronic nicotine delivery systems. Intern Emerg Med 17(1):241–
268. https://​doi.​org/​10.​1007/​s11739-​021-​02835-4. (Epub 2021 
Oct 12)

	22.	 Rezk-Hanna M, Warda US, Stokes AC, Fetterman J, Li J, Macey 
PM, Darawad M, Song Y, Ben Taleb Z, Brecht ML, Benowitz NL 
(2022) Associations of smokeless tobacco use with cardiovascular 
disease risk: insights from the population assessment of tobacco 
and health study. Nicotine Tob Res 24(7):1063–1070. https://​doi.​
org/​10.​1093/​ntr/​ntab2​58

	23.	 Haussmann HJ, Fariss MW (2016) Comprehensive review of 
epidemiological and animal studies on the potential carcinogenic 
effects of nicotine per se. Crit Rev Toxicol 46(8):701–734. https://​
doi.​org/​10.​1080/​10408​444.​2016.​11821​16. (Epub 2016 Jun 9)

	24.	 National Center for Chronic Disease Prevention and Health 
Promotion (US) Office on Smoking and Health (2014) Nicotine 
(Chapter 5). In The Health Consequences of Smoking—50 Years 
of Progress: a Report of the Surgeon General. Centers for Dis-
ease Control and Prevention (US). https://​www.​ncbi.​nlm.​nih.​gov/​
books/​NBK29​4308/

	25.	 Lee PN, Fariss MW (2017) A systematic review of possible seri-
ous adverse health effects of nicotine replacement therapy. Arch 
Toxicol 91(4):1565–1594. https://​doi.​org/​10.​1007/​s00204-​016-​
1856-y. (Epub 2016 Oct 3)

	26.	 Murray RP, Connett JE, Zapawa LM (2009) Does nicotine replace-
ment therapy cause cancer? Evidence from the Lung Health Study. 
Nicotine Tob Res 11(9):1076–1082. https://​doi.​org/​10.​1093/​ntr/​
ntp104. (Epub 2009 Jul 1)

	27.	 Goicoechea JZ, Boughner A, Lee JJC, Mahajan A, Yeo K, 
Sproga M, Russell C, Coughlan M, Selya A, Caci G, Caponnetto 
P, Tomaselli V, Polosa R (2024) Respiratory symptoms among 
e-cigarette users without an established smoking history in the 
VERITAS cohort. Sci Rep 14(1):28549. https://​doi.​org/​10.​1038/​
s41598-​024-​80221-8

	28.	 Caci G, Selya A, La Rosa GRM, Spicuzza L, Morjaria JB, Geraci 
G, Polosa R (2025) Respiratory effects of electronic cigarette use 
in individuals who never smoked: a systematic review. Clin Med 

25(2):100295. https://​doi.​org/​10.​1016/j.​clinme.​2025.​100295. 
(Epub 2025 Feb 23)

	29.	 Mughis M, Ahmad M, Rashid H, Nasir A, Mukarram H, Chaud-
hary S, Tariq S, Zaman T (2024) Assessment of respiratory health 
implications of vaping: a systematic review of toxicity mecha-
nisms and adverse effects of electronic nicotine delivery systems. 
Cureus 16(9):e69236. https://​doi.​org/​10.​7759/​cureus.​69236

	30.	 Parris BA, O’Farrell HE, Fong KM, Yang IA (2019) Chronic 
obstructive pulmonary disease (COPD) and lung cancer: common 
pathways for pathogenesis. J Thorac Dis 11(Suppl 17):S2155–
S2172. https://​doi.​org/​10.​21037/​jtd.​2019.​10.​54

	31.	 Pesola F, Smith KM, Phillips-Waller A, Przulj D, Griffiths C, Wal-
ton R, McRobbie H, Coleman T, Lewis S, Whitemore R, Clark 
M, Ussher M, Sinclair L, Seager E, Cooper S, Bauld L, Naughton 
F, Sasieni P, Manyonda I, Hajek P (2024) Safety of e-cigarettes 
and nicotine patches as stop-smoking aids in pregnancy: second-
ary analysis of the Pregnancy Trial of E-cigarettes and Patches 
(PREP) randomized controlled trial. Addiction 119(5):875–884. 
https://​doi.​org/​10.​1111/​add.​16422. (Epub 2024 Jan 17)

	32.	 Hajek P, Przulj D, Pesola F, Griffiths C, Walton R, McRobbie 
H, Coleman T, Lewis S, Whitemore R, Clark M, Ussher M, Sin-
clair L, Seager E, Cooper S, Bauld L, Naughton F, Sasieni P, 
Manyonda I, Myers Smith K (2022) Electronic cigarettes versus 
nicotine patches for smoking cessation in pregnancy: a rand-
omized controlled trial. Nat Med 28(5):958–964. https://​doi.​org/​
10.​1038/​s41591-​022-​01808-0. (Erratum in: Nat Med. 2023 
Nov;29(11):2957. doi: 10.1038/s41591-022-02099-1)

	33.	 Brinchmann B, Gunn E, Becher R, Grimsrud T, Ørjasaeter I 
(2023) Use of Swedish smokeless tobacco during pregnancy: a 
systematic review of pregnancy and early life health risk. Addic-
tion 118(5):789–803. https://​doi.​org/​10.​1111/​add.​16114. (Epub 
2023 Jan 16)

	34.	 Back S, Masser AE, Rutqvist LE, Lindholm J (2023) Harmful and 
potentially harmful constituents (HPHCs) in two novel nicotine 
pouch products in comparison with regular smokeless tobacco 
products and pharmaceutical nicotine replacement therapy 
products (NRTs). BMC Chem 17(1):9. https://​doi.​org/​10.​1186/​
s13065-​023-​00918-1

	35.	 La Rosa GRM, Fagerström K, Pacino SA, Kowalski J, Górska R, 
Gospodaru S, Bordeniuc G, Fala V, Amaliya A, Chapple I, Polosa 
R (2025) Self-reported oral health outcomes after switching to 
a novel nicotine pouch technology: a pilot study. Acta Odontol 
Scand 84:292–298. https://​doi.​org/​10.​2340/​aos.​v84.​43805

	36.	 https://​www.​fda.​gov/​news-​events/​press-​annou​nceme​nts/​fda-​autho​
rizes-​marke​ting-​20-​zyn-​nicot​ine-​pouch-​produ​cts-​after-​exten​sive-​
scien​tific-​review

	37.	 https://​www.​fda.​gov/​tobac​co-​produ​cts/​health-​effec​ts-​tobac​co-​use/​
nicot​ine-​why-​tobac​co-​produ​cts-​are-​addic​tive#2

	38.	 Miller-Holt J, Baskerville-Abraham I, Sakimura M, Fukushima 
T, Puglisi A, Gafner J (2022) In vitro evaluation of mutagenic, 
cytotoxic, genotoxic and oral irritation potential of nicotine pouch 
products. Toxicol Rep 9:1316–1324. https://​doi.​org/​10.​1016/j.​
toxrep.​2022.​06.​008

	39.	 Mallock-Ohnesorg N, Rabenstein A, Stoll Y, Gertzen M, Rieder B 
(2024) Small pouches, but high nicotine doses-nicotine delivery 
and acute effects after use of tobacco-free nicotine pouches. Front 
Pharmacol 15:1392027. https://​doi.​org/​10.​3389/​fphar.​2024.​13920​
27

	40.	 Lund KE, Vedøy TF, Bauld L (2017) Do never smokers make up 
an increasing share of snus users as cigarette smoking declines? 
Changes in smoking status among male snus users in Norway 
2003–15. Addiction 112(2):340–348. https://​doi.​org/​10.​1111/​add.​
13638. (Epub 2016 Dec 5)

	41.	 Havermans A, Pennings JLA, Hegger I, Elling JM, de Vries H, 
Pauwels CGGM, Talhout R (2021) Awareness, use and percep-
tions of cigarillos, heated tobacco products and nicotine pouches: 

https://doi.org/10.1016/j.jdent.2025.105910
https://web.archive.org/web/20201220044442/https:/www.fda.gov/news-events/press-announcements/fda-grants-first-ever-modified-risk-orders-eight-smokeless-tobacco-products
https://web.archive.org/web/20201220044442/https:/www.fda.gov/news-events/press-announcements/fda-grants-first-ever-modified-risk-orders-eight-smokeless-tobacco-products
https://web.archive.org/web/20201220044442/https:/www.fda.gov/news-events/press-announcements/fda-grants-first-ever-modified-risk-orders-eight-smokeless-tobacco-products
https://www.fda.gov/tobacco-products/advertising-and-promotion/swedish-match-usa-inc-modified-risk-tobacco-product-mrtp-applications-general-snus-products
https://www.fda.gov/tobacco-products/advertising-and-promotion/swedish-match-usa-inc-modified-risk-tobacco-product-mrtp-applications-general-snus-products
https://www.fda.gov/tobacco-products/advertising-and-promotion/swedish-match-usa-inc-modified-risk-tobacco-product-mrtp-applications-general-snus-products
https://doi.org/10.1186/s12954-019-0335-1
https://doi.org/10.1186/s12954-019-0335-1
https://doi.org/10.1093/ntr/ntae131
https://doi.org/10.1093/ntr/ntae131
https://doi.org/10.1016/j.tcm.2016.03.001
https://doi.org/10.1016/j.tcm.2016.03.001
https://doi.org/10.1161/JAHA.118.009424
https://doi.org/10.1007/s11739-021-02835-4
https://doi.org/10.1093/ntr/ntab258
https://doi.org/10.1093/ntr/ntab258
https://doi.org/10.1080/10408444.2016.1182116
https://doi.org/10.1080/10408444.2016.1182116
https://www.ncbi.nlm.nih.gov/books/NBK294308/
https://www.ncbi.nlm.nih.gov/books/NBK294308/
https://doi.org/10.1007/s00204-016-1856-y
https://doi.org/10.1007/s00204-016-1856-y
https://doi.org/10.1093/ntr/ntp104
https://doi.org/10.1093/ntr/ntp104
https://doi.org/10.1038/s41598-024-80221-8
https://doi.org/10.1038/s41598-024-80221-8
https://doi.org/10.1016/j.clinme.2025.100295
https://doi.org/10.7759/cureus.69236
https://doi.org/10.21037/jtd.2019.10.54
https://doi.org/10.1111/add.16422
https://doi.org/10.1038/s41591-022-01808-0
https://doi.org/10.1038/s41591-022-01808-0
https://doi.org/10.1111/add.16114
https://doi.org/10.1186/s13065-023-00918-1
https://doi.org/10.1186/s13065-023-00918-1
https://doi.org/10.2340/aos.v84.43805
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-20-zyn-nicotine-pouch-products-after-extensive-scientific-review
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-20-zyn-nicotine-pouch-products-after-extensive-scientific-review
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-20-zyn-nicotine-pouch-products-after-extensive-scientific-review
https://www.fda.gov/tobacco-products/health-effects-tobacco-use/nicotine-why-tobacco-products-are-addictive#2
https://www.fda.gov/tobacco-products/health-effects-tobacco-use/nicotine-why-tobacco-products-are-addictive#2
https://doi.org/10.1016/j.toxrep.2022.06.008
https://doi.org/10.1016/j.toxrep.2022.06.008
https://doi.org/10.3389/fphar.2024.1392027
https://doi.org/10.3389/fphar.2024.1392027
https://doi.org/10.1111/add.13638
https://doi.org/10.1111/add.13638


	 Internal and Emergency Medicine

a survey among Dutch adolescents and adults. Drug Alcohol 
Depend 229(Pt B):109136. https://​doi.​org/​10.​1016/j.​druga​lcdep.​
2021.​109136. (Epub 2021 Oct 28)

	42.	 East KA, Reid JL, Rynard VL, Hammond D (2021) Trends and 
patterns of tobacco and nicotine product use among youth in Can-
ada, England, and the United States from 2017 to 2019. J Adolesc 
Health 69(3):447–456. https://​doi.​org/​10.​1016/j.​jadoh​ealth.​2021.​
02.​011. (Epub 2021 Apr 8)

	43.	 Kumar N, Janmohamed K, Jiang J, Ainooson J, Billings A, Chen 
GQ, Chumo F, Cueto L, Niaura R, Zhang A (2021) Tobacco ces-
sation in low- to middle-income countries: a scoping review of 
randomized controlled trials. Addict Behav 112:106612. https://​
doi.​org/​10.​1016/j.​addbeh.​2020.​106612. (Epub 2020 Aug 25)

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1016/j.drugalcdep.2021.109136
https://doi.org/10.1016/j.drugalcdep.2021.109136
https://doi.org/10.1016/j.jadohealth.2021.02.011
https://doi.org/10.1016/j.jadohealth.2021.02.011
https://doi.org/10.1016/j.addbeh.2020.106612
https://doi.org/10.1016/j.addbeh.2020.106612

	The emerging role of oral nicotine pouches in tobacco harm reduction
	Abstract
	Introduction: redefining tobacco control for the twenty-first century
	Lessons from snus: epidemiological evidence and risk reduction
	Scientific rationale and exposure profile of ONPs
	Addressing misconceptions and regulatory challenges
	ONPs in low- and middle-income countries: a missed opportunity?
	Ethical considerations and public health responsibility
	Conclusion: embracing innovation for a smoke-free future
	References


