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The global use of electronic cigarettes has increased rapidly, particularly among adolescents and young adults, driven by
aggressive marketing, flavored products and misconceptions about relative safety. Electronic cigarette aerosols contain nicotine,
propylene glycol, glycerol, flavoring chemicals, carbonyl compounds, volatile organic compounds, heavy metals and other
toxicants. Current evidence indicates that vaping induces oxidative stress, endothelial dysfunction, immune dysregulation and
structural injury of the respiratory tract. Clinically, electronic cigarette use is associated with electronic cigarette or vaping product
use-associated lung injury, worsening of asthma, decreased lung function and adverse cardiovascular effects, including acute blood
pressure and heart rate elevation, impaired flow-mediated dilation and activation of pro-thrombotic pathways. In adolescents,
additional concerns relate to neurocognitive development and nicotine dependence. This narrative review summarizes
contemporary data on the pulmonary, cardiovascular and immunological effects of electronic cigarettes, compares them with
combustible tobacco, highlights gaps in long-term evidence and identifies the need for prospective studies of endothelial and lung
injury biomarkers in young users.

Key words: electronic cigarettes, vaping, endothelial dysfunction, cardiovascular disease, lung injury, adolescents.

Capirosa T.A., Bajaixan T.

BIIJIMB EJIEKTPOHHUX CUTAPET HA EHAOTEJIAJIBHY ®YHKIIIO
TA KAPIIOIIYJIBMOHAJIBHE 3/I0POB’S Y MOJIOJUX JOPOCJINX

IMommpenicTb BUKOPUCTAHHS EJICKTPOHHUX CHTapeT MIBUKO 3pOCTa€, 0COONNBO cepel MITITKIB Ta MOJIOAUX AOPOCIHX,
I1[0 3yMOBJICHO aKTHBHMM MAapKETHHIOM, apOMATH30BaHUMHU MPOIYKTaMHU Ta YSBICHHSM PO IXHIO BiHOCHY Oe3mexy. Aepo3oii
CJICKTPOHHUX CHUrapeT MICTATh HIKOTHH, NPONIEHIIIKONb, DIIIEPUH, apoMaTU3aTopH, KapOOHIUIbHI CHOJYKH, JIETKI OpraHiuHi
PEUOBHHH, BaXXKi METAJIM Ta iHII TOKCHYHI pedoBuHH. CydacHi JaHi CBIiI4aTh, IO BEHIIHT BUKIIMKAE OKHUCIIOBAJIBLHUNA CTpec,
EHJIOTeNiaNbHy TUCOYHKINI0, IMyHHY TUCPETYISIII0 Ta YPaXKCHHS AMXaJbHUX NULAXiB. KITiHIYHO 3acTOCYBaHHS €JIEKTPOHHHX
CHTaper II0B’s3aHe 3 YPaKSHHSIM JIETeHIB, aCOLIHOBAHNM i3 BUKOPUCTAHHSM €JIEKTPOHHUX CHI'apeT ado NMPOIYKTiB JJIs BEHITIHTY,
HOTipIIEHHAM Hepebiry acTMH, 3HIDKEHHSAM (YHKIII JIETCHIB Ta HECHPHATIMNBUMHU CEpIEBO-CyANHHUMH edekramu. Ocobnuse
3HAUEHHS JJISI MiAJITKIB MarOTh PU3UKH U1 HEHPOKOTHITHBHOTO PO3BHUTKY Ta (JOPMYBaHHS HIKOTHHOBOI 3aJIC)KHOCTI. Y OISl
y3araJbHEHO CyYacHi JlaHi IIOJ0 JITCHEBHX, CEPLEBO-CYJUHHHUX Ta IMyHOJOTIYHHX €(EKTIB EJEKTPOHHUX CUTapeT, a TaKoK
3a3Ha4e€HO HEOOXITHICTh IMOAANBIINX NIPOCIIEKTUBHUX JOCII/DKCHB.

KirouoBi cjioBa: eneKTpOHHI CHrapeTd, BEHIIIHT, eHAoTemianbHa OUC(YHKIISA, CEpLUEBO-CyAWHHI 3aXBOPIOBaHHS,
YpaKeHHsI JIETeHiB, MiATITKH.

The global prevalence of electronic cigarette use
has risen sharply over the past decade. The increase
is especially evident among adolescents and young
adults, and in several countries the prevalence of
vaping among school-aged individuals exceeds that
among adults [4, 12, 15].

Several factors have contributed to this
expansion. Electronic cigarettes are available in
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disposable and refillable formats, are promoted
through social media and influencer marketing, and
are offered in a wide range of flavor varieties that
increase their appeal to younger users [4, 12, 34].
Although these products were initially introduced as
potential harm-reduction tools for adult smokers,
accumulating evidence raises substantial concerns
regarding their independent health effects [3, 6, 22].

https://pdmu.edu.ua/ ta https://womab.com.ua/ua/
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Chemical analyses and experimental studies
demonstrate that electronic cigarette aerosols contain
nicotine, carbonyl compounds, volatile organic
compounds, metals and flavoring chemicals capable
of inducing oxidative stress, inflammatory responses
and structural injury [5, 10, 32]. Clinical and
experimental evidence associates vaping with
adverse respiratory outcomes, including electronic
cigarette or vaping product use-associated lung
injury, airway inflammation and impaired lung
function, as well as cardiovascular effects such as
acute hemodynamic stress, endothelial dysfunction
and pro-thrombotic activation [1, 6, 7].

Despite  growing  research,  significant
uncertainties persist regarding early vascular injury,
subclinical lung damage and long-term outcomes in
young individuals who vape but do not smoke
combustible tobacco [35]. The aim of this review is
to synthesize current evidence on pulmonary,
cardiovascular and immunological effects of
electronic cigarettes, compare these findings with
those associated with conventional tobacco smoking,
outline key public health considerations and justify
the need for targeted clinical research on endothelial
dysfunction and early lung injury in young electronic
cigarette users [20, 25, 26].

The purpose of the study was to establish the
impact of electronic cigarettes on endothelial function
and cardiopulmonary health in young adults.

Materials and methods. A narrative literature
review was performed according to the principles of
transparent evidence selection used in systematic
reviews. The search was conducted in PubMed,
Scopus, Web of Science and Google Scholar. The last
search was performed on 28 June 2026. Publications
from 2021 to 2026 were prioritized for inclusion;
older publications were excluded from the final
reference list unless they were required for historical
context, and such sources were not retained in the
final list.

The following verbatim search queries were
used:

— PubMed: ("electronic cigarette" OR "e-
cigarette” OR vaping OR "electronic nicotine
delivery  systems") AND (endothelial OR
cardiovascular OR cardiopulmonary OR respiratory
OR pulmonary OR immune OR adolescent) AND
(review OR meta-analysis OR cohort OR clinical
study).

— Scopus: TITLE-ABS-KEY ("electronic
cigarette" OR "e-cigarette" OR vaping) AND TITLE-
ABS-KEY (endothelial OR cardiovascular OR
respiratory OR pulmonary OR immunological OR
adolescent) AND PUBYEAR > 2020 AND
PUBYEAR <2027.

— Web of Science: TS=("electronic cigarette"
OR "e-cigarette" OR vaping OR "electronic nicotine
delivery systems") AND TS=(endothelial OR
cardiovascular OR respiratory OR pulmonary OR
adolescent OR immune) AND PY=(2021-2026).

— Google Scholar: "electronic cigarettes"
"endothelial dysfunction" '"respiratory" "young
adults" "doi" 2021 2026.

Inclusion criteria were as follows: publications
in English; original studies, systematic reviews, meta-
analyses, narrative reviews or consensus statements
addressing electronic cigarettes and respiratory,
cardiovascular, endothelial, immunological or
adolescent health outcomes; studies involving human
participants, experimental models or toxicological
analyses relevant to human exposure; availability of
a digital object identifier; and publication in peer-
reviewed journals indexed in Scopus or Web of
Science.

Exclusion criteria were as follows: publications
before 2021; articles without a digital object
identifier; non-peer-reviewed materials; conference
abstracts without full text; studies focused
exclusively on combustible tobacco without
electronic cigarette data; duplicate publications; and
papers in which the outcomes were not relevant to
cardiopulmonary, endothelial, immunological or
adolescent health (Table 1).

Table 1
Simplified PRISMA Flow
. Number
Stage Description of Records/Studies

1. Identified Total number of records identified through database 142

searching and other sources
2. Duplicates Removed Records removed before screening as duplicates 38
3. Screened (Title/Abstract) Records screened after duplicates were removed 104
4. Assessed for Eligibility (Full-text) Fgll-t.ext articles assessed against inclusion and exclusion 56

criteria
5. Included in Review Primary and review studies finally included in the review 35

Results of the study and their discussion.
Chemical Composition of Electronic Cigarette
Aecrosols. Electronic cigarette devices function by
heating a liquid formulation to produce an inhalable
aerosol. These formulations typically contain
nicotine, propylene glycol, vegetable glycerin and a
broad spectrum of flavoring agents, including sweet,
fruit-based and confectionery-type additives [5, 10,
35]. Many products also incorporate auxiliary
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solvents and chemical additives whose toxicological
properties remain incompletely characterized [3, 23].

Analytical and  toxicological studies
demonstrate that aerosols generated by contemporary
devices contain fine and ultrafine particulate matter,
volatile organic compounds, carbonyl compounds
such as formaldehyde, acetaldehyde and acrolein,
tobacco-specific  nitrosamines, flavoring-related
diketones and metals originating from heating coils or
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device degradation [5, 10, 32]. Thermal
decomposition during aerosol generation may
increase the production of toxic carbonyl species,
particularly at higher power settings [32, 35].

Because electronic cigarette liquids and device
components remain heterogeneous and are often
subject to incomplete regulatory oversight, their
chemical composition varies substantially between
manufacturers, batches and device types. This
variability complicates exposure assessment and
makes the long-term health consequences difficult to
define precisely [3, 22, 23].

Immunological and  Cellular  Effects.
Experimental studies show that electronic cigarette
aerosol constituents elicit a pro-inflammatory
response in immune and structural cells of the
respiratory tract. Exposure of airway epithelial cells
and immune cells to aerosol extracts is associated
with increased cytokine release, oxidative stress,
impaired barrier integrity and altered host defense
signaling [5, 14, 18].

These molecular changes may translate into
impairment of innate immune function. Studies report
altered macrophage and neutrophil activity, changes
in antimicrobial defense and increased susceptibility
to bacterial respiratory infection. Human biomarker
studies also demonstrate increases in markers of
oxidative stress and endothelial activation after
electronic cigarette exposure [14, 18, 20].

Collectively, available evidence supports the
concept that vaping induces a systemic pro-
inflammatory and immunomodulatory state.
Although the long-term clinical implications of these
immune alterations are incompletely defined, the
findings provide a plausible mechanistic link between
electronic cigarette use and respiratory and
cardiovascular morbidity [14, 20, 22].

Effects on the Respiratory System. The most
severe pulmonary consequence of electronic cigarette
use is electronic cigarette or vaping product use-
associated lung injury. It was first recognized during
a large outbreak in the United States and was linked
particularly to tetrahydrocannabinol-containing
products and vitamin E acetate; nevertheless, the
outbreak emphasized the general danger of inhaling
poorly regulated mixtures of solvents, oils and
chemical additives [1, 8, 29].

Beyond acute lung injury, habitual electronic
cigarette use is associated with a spectrum of
subclinical and clinical respiratory alterations.
Systematic reviews and cohort studies report
increased respiratory symptoms, airway
inflammation, asthma-related outcomes, chronic
obstructive pulmonary disease-related outcomes and
changes in lung function among current users,
although the certainty of evidence varies across
outcomes [3, 17, 25].

Young habitual users may demonstrate early
obstructive ventilatory changes and inflammatory
remodeling phenotypes that differ from those
observed in combustible cigarette smokers. Such
findings are clinically important because many young
users have no prior smoking history and may

245

underestimate the possibility
respiratory injury [3, 17, 31].

Evidence regarding individuals with asthma
remains heterogeneous. Some studies describe
worsening symptoms, increased airway resistance
and heightened bronchial reactivity, whereas others
show no short-term deterioration. This inconsistency
probably reflects differences in exposure duration,
nicotine concentration, device type, flavoring
composition and individual susceptibility [1, 17, 25].

Cardiovascular Effects. Nicotine is a potent
sympathomimetic compound that exerts immediate
cardiovascular effects through activation of nicotinic
acetylcholine receptors and stimulation of the
sympathetic nervous system. Acute exposure to
nicotine-containing aerosols increases heart rate,
blood pressure and myocardial oxygen demand,
while repeated exposure may contribute to autonomic
imbalance and arterial stiffness [6, 13, 22].

Endothelial dysfunction is a central initiating
event in atherosclerosis. Recent studies and meta-
analyses indicate that chronic electronic cigarette use
may impair flow-mediated dilation and may be
associated with biomarkers of wvascular injury,
inflammation and reduced nitric oxide bioavailability
[7, 24, 26]. However, findings are not fully uniform;
one study in relatively young and healthy adults did
not find a significant association with endothelial
dysfunction, emphasizing the need for larger and
longer prospective cohorts [7, 29].

Mechanistic studies suggest that electronic
cigarette exposure can induce oxidative stress, reduce
nitric oxide signaling, increase endothelial
permeability and activate inflammatory pathways.
These effects may occur even when exposure is lower
than that produced by conventional cigarettes,
suggesting that vaping should not be considered
cardiovascularly neutral [6, 10, 26].

Experimental and clinical evidence also
suggests that vaping may promote platelet activation
and pro-coagulant signaling. Systematic reviews of
cardiovascular outcomes indicate increased risk
estimates for composite cardiovascular disease
among current electronic cigarette users, particularly
in dual users and those with previous or current
combustible tobacco exposure. Residual confounding
remains an important limitation [13, 22, 34].

Neurocognitive and Developmental
Considerations.  Adolescence is a  critical
neurodevelopmental period characterized by synaptic
pruning, refinement of neural -circuitry and
maturation of dopaminergic pathways. Nicotine
exposure during this period may alter reward
processing, attention, impulse control and
vulnerability to dependence [4, 9, 11].

Observational data link adolescent electronic
cigarette use with subsequent combustible cigarette
initiation, mental health symptoms, risk-taking
behavior and poorer cognitive outcomes. A recent
cohort study reported that adolescent users had lower
neurocognitive performance after one year of follow-
up, although causality and long-term persistence
require further investigation [9, 11, 28].

of progressive
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The high prevalence of flavored and disposable
products among adolescents increases the public
health importance of these findings. Prevention of
youth initiation remains a central priority because
early nicotine exposure may establish sustained
dependence and increase the probability of dual
tobacco exposure [4, 12, 15].

Public Health and Regulatory Aspects.
International public health organizations emphasize
that electronic cigarettes are not harmless consumer
products. Their rapid uptake among adolescents has
occurred in parallel with aggressive marketing,
attractive flavor profiles, online sales and inconsistent
national regulation [4, 12, 23].

Core public health risks include the following:

— nicotine-containing electronic cigarettes are
highly addictive;

— device emissions contain toxic and potentially
carcinogenic substances that contribute to respiratory
and cardiovascular harm;

Conclusions

— adolescent nicotine exposure may impair brain
development and learning capacity;

— aerosol emissions may pose risks not only to
users but also to bystanders.

Recommended regulatory measures include
bans or strict controls on flavorings, limitations on
nicotine concentration, product design oversight,
taxation, restrictions on advertising and sponsorship,
and explicit prohibition of promotional activities
targeting children, adolescents and non-smokers [4,
12, 23].

Regarding tobacco cessation, population-level
evidence is mixed. Electronic cigarettes may support
cessation in some adult smokers under controlled
circumstances, but in real-world settings they often
supplement rather than replace combustible cigarettes
[21]. Therefore, their use should be clinically
supervised and should not be promoted to
adolescents, pregnant women or non-smokers [2, 16,
19].

1. Electronic cigarette aerosols contain a complex mixture of potentially harmful substances, including
nicotine, solvents, flavoring chemicals, carbonyl compounds, volatile organic compounds and heavy metals.
Thermal degradation during device operation further increases toxic exposure.

2. Experimental and clinical evidence demonstrates that vaping induces oxidative stress, promotes pro-
inflammatory signaling, disrupts immune homeostasis and impairs epithelial and endothelial barrier integrity.

3. On the respiratory level, electronic cigarette use is associated with vaping-related lung injury, airway
inflammation, increased respiratory symptoms, early decline in lung function and potential exacerbation of

asthma and other chronic pulmonary conditions.

4. Cardiovascular studies indicate that vaping can trigger acute hemodynamic stress, endothelial
dysfunction, reduced nitric oxide bioavailability, increased arterial stiffness and activation of inflammatory and

pro-thrombotic pathways.

5. In adolescents and young adults, electronic cigarette use presents additional concerns related to
neurocognitive development, mental health vulnerability and sustained nicotine dependence.

6. From a public health perspective, aggressive marketing, attractive flavor profiles and regulatory gaps
have facilitated widespread uptake among children and adolescents, supporting the need for comprehensive

control measures.

7. Current evidence does not support the perception of electronic cigarettes as harmless or universally
safe smoking-cessation tools. Their use should be limited, particularly among youth, pregnant women and

individuals with existing cardiopulmonary disease.

Prospects for further research. Further prospective research is required to clarify long-term cardiopulmonary risks,

especially early endothelial dysfunction, subclinical lung injury and biomarker-defined susceptibility in young exclusive electronic
cigarette users. Future studies should combine non-invasive vascular testing, spirometry and circulating biomarkers of endothelial
and lung injury.

References

1. Amjad MA, Ocazionez Trujillo D, Estrada-Y-Martin RM, Cherian SV. E-cigarette or vaping product use-associated lung injury:
A review of pathogenesis, clinical features and management. Int J Environ Res Public Health. 2025;22(5):792.
doi:10.3390/ijerph22050792.

2. Auer R, Schoeni A, Humair JP, Jacot-Sadowski I, Berlin I, Stuber MJ, et al. Electronic nicotine-delivery systems for smoking
cessation. N Engl J Med. 2024;390(7):601-610. doi:10.1056/NEJMo0a2308815.

3. Banks E, Yazidjoglou A, Brown S, Nguyen M, Martin M, Beckwith K, et al. Electronic cigarettes and health outcomes: Umbrella
and systematic review of the global evidence. Med J Aust. 2023;218(6):267-275. doi:10.5694/mja2.51890.

4. Becker TD, Rice TR. Youth vaping: A review and update on global epidemiology, physical and behavioral health risks, and
clinical considerations. Eur J Pediatr. 2021;181(2):453-462. doi:10.1007/s00431-021-04220-x.

5. Belkin S, Benthien J, Axt PN, Mohr T, Mortensen K, Weckmann M, et al. Impact of heated tobacco products, e-cigarettes, and
conventional cigarettes on inflammation, oxidative stress, and endothelial dysfunction. Int J Mol Sci. 2023;24(11):9432.
doi:10.3390/ijms24119432.

6. Bhatnagar A. Cardiovascular pathophysiology of electronic cigarettes. Nat Rev Cardiol. 2022;19(9):597-610.
doi:10.1038/s41569-022-00716-z.

7. Boakye E, Uddin SMI, Osuji N, Meinert J, Obisesan OH, Mirbolouk M, et al. Examining the association of habitual e-cigarette
use with inflammation and endothelial dysfunction in young adults: The VAPORS-Endothelial function study. Tob Induc Dis.
2023;21(June):75. doi:10.18332/tid/162327.

246



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 2 (96)

8. Cebrian-Cortes A, Sanchez-Gaona I, Perez-Villares JM, Cardenas-Cruz A. Lung injury associated with electronic cigarette use
or vaping. Arch Bronconeumol. 2025;61:1041-1050. doi:10.1016/j.arbres.2025.09.004.

9. Dai HD, Puga TB, Zhang J, Benowitz NL. Propensity score modeling of adolescent e-cigarette use and cognitive performance:
One-year follow-up study. Tob Induc Dis. 2026;24(March):31. doi:10.18332/tid/216705.

10. El-Mahdy MA, Ewees MG, Eid MS, Mahgoup EM, Khaleel SA, Zweier JL. Electronic cigarette exposure causes vascular
endothelial dysfunction due to NADPH oxidase activation and eNOS uncoupling. Am J Physiol Heart Circ Physiol.
2022;322(3):H549-H567. doi:10.1152/ajpheart.00610.2021.

11. Fainardi V, Barbetta E, Petz M, Rizzo L, Ruberti F, Esposito S. The new nicotine epidemic: Understanding the systemic impact
of adolescent vaping. Front Adolesc Med. 2026;4:1723536. doi:10.3389/fradm.2026.1723536.

12. Golder S, Hartwell G, Barnett LM, Nash SG, Petticrew M, Glover RE. Vaping and health outcomes in young people: An
umbrella review. Tob Control. 2025;34:1-10. doi:10.1136/tc-2024-058977.

13. Gupta R, Singh PK, Rout S, Mariano LC, Yadav CP, Singh S. Are electronic cigarettes associated with the risk of myocardial
infarction and stroke? A systematic review and meta-analysis. BMC Public Health. 2026;26:199. doi:10.1186/s12889-026-21199-7.
14. Hamann SL, Kungskulniti N, Charoenca N, Kasemsup V, Ruangkanchanasetr S, Jongkhajornpong P. Electronic cigarette
harms: Aggregate evidence shows damage to biological systems. Int J Environ Res Public Health. 2023;20(19):6808.
doi:10.3390/ijerph20196808.

15. Hammond D, Reid JL, Rynard VL. Prevalence of vaping and smoking among Canadian youth. BMJ. 2021;374:n2032.
doi:10.1136/bmj.n2032.

16. Hartmann-Boyce J, Lindson N, Butler AR, McRobbie H, Bullen C, Begh R, et al. Electronic cigarettes for smoking cessation.
Cochrane Database Syst Rev. 2022;11:CD010216. doi:10.1002/14651858.CD010216.pub?7.

17. Hedman L, Backman H, Stridsman C, Bosson JA, Lundbiack M, Rénmark E, et al. Electronic cigarette use in relation to changes
in smoking status and respiratory symptoms in adults. Tob Induc Dis. 2024;22:43. doi:10.18332/tid/176949.

18. Izquierdo-Condoy JS, Naranjo-Lara P, Morales-Lapo E, Hidalgo MR, Tello-De-la-Torre A, Vasconez-Gonzales E, et al. Direct
health implications of electronic cigarette use: A systematic scoping review. Front Public Health. 2024;12:1427752.
doi:10.3389/fpubh.2024.1427752.

19. Kaur J, Goel S, Shabil M, Rana RK, Rinkoo AV, Chauhan A, et al. Health impacts of electronic nicotine delivery systems: An
umbrella review. BMJ Open. 2025;15:¢100168. doi:10.1136/bmjopen-2025-100168.

20. Keith R, Bhatnagar A. Cardiorespiratory and immunologic effects of electronic cigarettes. Curr Addict Rep. 2021;8:357-378.
doi:10.1007/340429-021-00387-x.

21. Krabbe B, Espinola-Klein C, Malyar N, Koeckerling D, Miinzel T, Wenzel P, et al. Health effects of e-cigarettes and their use
for smoking cessation from a vascular perspective. Vasa. 2023;52(2):81-85. doi:10.1024/0301-1526/a001056.

22.Kundu A, Feore A, Sanchez S, Abu-Zarour N, Sutton M, Sachdeva K, et al. Cardiovascular health effects of vaping e-cigarettes:
A systematic review and meta-analysis. Heart. 2025;111(13):599-608. doi:10.1136/heartjnl-2024-325030.

23. Kundu A, Feore A, Abu-Zarour N, Sanchez S, Sutton M, Sachdeva K, et al. Evidence update on the respiratory health effects
of vaping e-cigarettes: A systematic review and meta-analysis. Tob Induc Dis. 2025;23:130. doi:10.18332/tid/209954.

24. Lao C, Jordan MC, Rivera JC, Tintut Y, Luna K, Ramirez-Trillo W, et al. Sex-specific cardiovascular injury induced by chronic
electronic cigarette exposure in mice. Am J Physiol Heart Circ Physiol. 2025;329:H100-H114. doi:10.1152/ajpheart.00859.2025.
25. Lee J, Yao Z, Boakye E, Blaha MJ. The impact of chronic electronic cigarette use on endothelial dysfunction measured by
flow-mediated vasodilation: A systematic review and meta-analysis. Tob Induc Dis. 2024;22(May):84. doi:10.18332/tid/186932.
26. Matheson C, Simovic T, Heefner A, Colon M, Tunon E, Cobb K, et al. Evidence of premature vascular dysfunction in young
adults who regularly use electronic cigarettes and the impact of usage length. Angiogenesis. 2024;27:497-510.
doi:10.1007/s10456-023-09903-7.

27. McConnell R, Berhane K, Wang K, Liu F, Leventhal A, Islam T, et al. Electronic cigarette use and changes in lung function
in adolescents. JAMA Pediatr. 2021;175(12):1240-1249. doi:10.1001/jamapediatrics.2021.2473.

28. Mittal A, Du A, Merz W, Myers MG, Crotty Alexander LE, Doran N. Impulsivity-related personality traits as predictors of e-
cigarette use among young adults. Subst Use Misuse. 2022;57(8):1206-1216. doi:10.1080/10826084.2022.2079137.

29. Mohammadi L, Han DD, Xu F, Huang A, Derakhshandeh R, Rao P, et al. Chronic e-cigarette use impairs endothelial function on
the physiological and cellular levels. Arterioscler Thromb Vasc Biol. 2022;42(11):1333-1350. doi:10.1161/ATVBAHA.121.317749.
30. O’Leary R, Polosa R. Respiratory and cardiovascular health effects of e-cigarette and heated tobacco products. Curr Addict
Rep. 2021;8:336-356. doi:10.1007/s40429-021-00382-2.

31. Petrella F, Faverio P, Cara A, Cassina EM, Libretti L, Lo Torto S, et al. Clinical impact of vaping. J Clin Med.
2025;14(11):3972. doi:10.3390/jcm14113972.

32. Simovic T, Matheson CL, Colon M, Cobb CO, Voynow J, Kim Y, et al. Exploring the impact of e-cigarettes on cardiovascular
health: Insights from preclinical and clinical studies. Cardiovasc Toxicol. 2025;25:1673-1688. doi:10.1007/s12012-025-10046-y.
33. Soule EK, Lipato T, Eissenberg T. Respiratory health effects of e-cigarette acrosol exposure in adolescents. Pediatr Pulmonol.
2021;56(5):1290-1299. doi:10.1002/ppul.25293.

34. Tansawet A, Anothaisintawee T, Boonmanunt SW, Pornsuriyasak P, Sukhato K, Chawala N, et al. Electronic cigarettes and
cardiovascular diseases: An updated systematic review and network meta-analysis. Tob Induc Dis. 2025;23:124.
doi:10.18332/tid/208065.

35. Zong H, Hu Y, Li Y, Wang M, Zhou Q, Li X, et al. Electronic cigarettes and cardiovascular disease. Pflugers Arch.
2024;476:1147-1164. doi:10.1007/s00424-024-02925-0.

Conflict of interest. The authors have no conflicts of interest to declare.
ORCID: Sadigova T.A. https://orcid.org/0000-0003-0608-8384, Valikhan T. https://orcid.org/0009-0008-1441-9247.
Atrticle received: 6.05.2025

247



