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Introduction

In this issue of Trends in Cardiovascular Medicine, the review ar-
ticle by Corsi and Agbaje [1] provides up-to-date evidence of the
early insults of childhood smoking on the growing heart. The study
focuses specifically on the long-term effects of both direct smoking
and second-hand smoke exposure on cardiac structure and func-
tion. In addition, it addresses a critical public health concern as
the prevalence of smoking in childhood and adolescents is becom-
ing a substantial public health concern, where the prevalence has
been shown to increase with age, with the majority (60 %) of chil-
dren continuing to smoke into their early to late adulthood [2].
Adolescents born to smoking mothers are also more likely to ini-
tiate smoking as adolescent smoking is associated with maternal
tobacco use (odds ratio 2.06, 95 %CI 1.93-2.19) [3].

Discussion

The study presents evidence of early pathophysiological
changes in children who smoke tobacco. Some of the effects of
cigarette smoking include the activation of the sympathetic ner-
vous system leading to increased plasma epinephrine levels, an in-
crease in heart rate, blood pressure, myocardial contractility and
hemodynamic changes (such as increased cardiac output, vascular
dysfunction and vasoconstriction) [4]. These effects are increasingly
observed in both active cigarette smokers and those exposed to
second-hand smoke [4]. In addition, second-hand smoke exposure
is also a major public health concern, particularly in low-income
communities. Although second-hand smoking exposure may be
perceived as less toxic, the effects on the cardiovascular system in
children renders it to be equal, if not more harmful, than direct
cigarette smoking [5]. In this review, the evidence presented in-
clude an increased left ventricular mass index and interventricular
septum thickness in children exposed to second-hand smoke [5].
In addition to damage to the heart, evidence suggest that the arter-
ies sustain significant vascular damage in children and adolescents,
indicated by reduced flow-mediated dilation and increased carotid
intima media thickness and pulse-wave velocity [6]. These are all
indicators of subclinical atherosclerosis, potentially, increasing their
risk of early onset of cardiac events. This is corroborated by a study
including 52 countries in which smoking was one of nine modifi-
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able risk factors that accounted for 90 % of the risk of having the
first myocardial infarction [7]. Therefore, preventing smoking initi-
ations in children and adolescents can prevent premature cardio-
vascular pathology and, thus, significantly reduce their cardiovas-
cular risk in adulthood.

One of the effects termed left ventricular hypertrophy occurs in
response to increased hemodynamic pressure and volume where
the myocardium attempts to compensate for the myocardial tis-
sue that has become ischemic by increasing muscle volume to
maintain contractile forces [8]. Simply, the heart muscle overcom-
pensates for an increased workload, consequently increasing the
risk of heart failure and dysrhythmias. Furthermore, a systematic
review reported that smoking initiation was causally associated
with coronary artery disease [9]. Coronary artery disease caused
by atherosclerosis in the coronary arteries is one of the leading
causes of death, globally. It is now evident that atherosclerosis
begins quite early in childhood, which presents initially as fatty
streaks that can evolve into atherosclerotic lesions [10]. Based on
autopsies, a study proposed that atherogenesis develops first in the
aortic artery, followed by the coronary arteries [10].

Implications for prevention and policy

Initiation of tobacco smoking in childhood is becoming a criti-
cal concern and needs to be addressed to prevent the development
of cardiovascular disease such as coronary artery disease in adult-
hood. Recently, it has been confirmed that atherosclerosis begins
in childhood and is associated with the same risk factors, includ-
ing tobacco smoking, identified in adults [10]. Therefore, it is im-
perative to minimize these risk factors in early childhood to pre-
vent disease development in adulthood. Another concern is the in-
creased use of vapes and electronic cigarettes in the youth, partic-
ular among those who have never used tobacco cigarettes, eventu-
ally transitioning to tobacco smoking.

The childhood and adolescent period should be a window of
opportunity for pediatricians for risk assessment and prevention
of disease development [11]. While many intervention strategies,
such as policy development and implementation toolkits for ed-
ucational settings, were identified as effective approaches in pre-
venting smoking in adolescents, it is imperative that researchers
and governmental organizations not only educate the adolescents,
but the community as a whole. Finally, it is important to include
parents and grandparents as a driver to change the community’s
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understanding of the harmful effects of smoking and second-hand
smoke exposure. Lastly, the study highlights the importance of pri-
mordial prevention: preventing the development of risk factors,
rather than disease development, even after smoking cessation.

Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

CRediT authorship contribution statement

Tammy C. Ras: Conceptualization, Writing - original draft,
Writing - review & editing.

References

[1] Corsi Douglas R, Agbaje Andrew O. Impact of smoking from childhood associ-
ated with greater risk of cardiac damage. Trends Cardiovasc Med 2025.

[2] Agbaje AO. Incidental and progressive tobacco smoking in childhood and sub-
sequent risk of premature cardiac damage. ] Am Coll Cardiol 2025;85(5):546-
9. doi:10.1016/j.jacc.2024.09.1229.

[3] Xi B, Liang Y, Liu Y, Yan Y, Zhao M, Ma C, et al. Tobacco use and second-hand
smoke exposure in young adolescents aged 12-15 years: data from 68 low-

[4

[5

[6

17

[8

9

[10]

(1]

[m5G;November 4, 2025;10:27]

Trends in Cardiovascular Medicine xxx (XXxx) Xxx

income and middle-income countries. Lancet Glob Health 2016;4(11):e795-
805. doi:10.1016/S2214-109X(16)30187-5.

Benowitz NL, Burbank AD. Cardiovascular toxicity of nicotine: implications for
electronic cigarette use. Trends Cardiovasc Med 2016;26(6):515-23. doi:10.
1016/j.tcm.2016.03.001.

Institute of Medicine Committee on Secondhand Smoke E, Acute coronary E.
secondhand smoke exposure and cardiovascular effects: making sense of the
evidence. Washington (DC): National Academies Press (US). 2010.
Georgiopoulos G, Oikonomou D, Pateras K, Masi S, Magkas N, Delialis D, et al.
A Bayesian meta-analysis on early tobacco exposure and vascular health: from
childhood to early adulthood. Eur ] Prev Cardiol 2021;28(12):1315-22. doi:10.
1177/2047487319883557.

Olvera Lopez E., Ballard B.D., Jan A. Cardiovascular disease. [Updated 2023 Aug
22]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025
Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK535419/
Bornstein A.B., Rao S.S. Marwaha K. Left ventricular hypertrophy. [Up-
dated 2023 Aug 8]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK557534/

Larsson SC, Burgess S. Appraising the causal role of smoking in multiple dis-
eases: a systematic review and meta-analysis of mendelian randomization
studies. EBioMedicine 2022;82:104154. doi:10.1016/j.ebiom.2022.104154.
Schipper HS, de Ferranti S. Atherosclerotic cardiovascular risk as an emerging
priority in pediatrics. Pediatrics 2022;150(5) Nov 1e2022057956. doi:10.1542/
peds.2022-057956.

Rodrigues AN, Abreu GR, Resende RS, Goncalves WL, Gouvea SA. Cardiovascular
risk factor investigation: a pediatric issue. Int ] Gen Med 2013:57-66 Mar 5.
doi:10.2147/]JGM.S41480.


http://refhub.elsevier.com/S1050-1738(25)00144-6/sbref0001
https://doi.org/10.1016/j.jacc.2024.09.1229
https://doi.org/10.1016/S2214-109X(16)30187-5
https://doi.org/10.1016/j.tcm.2016.03.001
https://doi.org/10.1177/2047487319883557
https://www.ncbi.nlm.nih.gov/books/NBK535419/
https://www.ncbi.nlm.nih.gov/books/NBK557534/
https://doi.org/10.1016/j.ebiom.2022.104154
https://doi.org/10.1542/peds.2022-057956
https://doi.org/10.2147/IJGM.S41480

