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Despite clear evidence of the benefits of smoking cessa-
tion in COPD, including decreased disease progression [1,
2], symptom improvement [3] and reduced mortality [4],
30-50% of symptomatic patients with moderate to very
severe COPD continue to smoke [5] and, of those who
make a serious attempt to quit (counseling plus pharma-
cotherapy), 65-85% are still smoking at 1 year. For exam-
ple, the results of randomized controlled trials of approved
pharmacotherapy for smoking cessation, along with at least
brief counseling, that focused on smokers with COPD, only
14 to approximately 25% succeeded in achieving sustained
smoking cessation from 6 to 12 months after randomiza-
tion [6-9]. Since smokers with COPD are often unable to
quit completely as the best strategy for reducing the harm-
ful effects of smoking on COPD progression, reduction in
the amount of cigarettes smoked has been considered as a
second-best goal with the expectation that a lower number
of cigarettes smoked would still be beneficial in reducing the
harm from smoking. However, data from the Lung Health
Study failed to find a relationship between reduction in ciga-
rettes smoked per day and the annual rate of decline in lung
function, except for the small minority of smokers who were
able to both reduce their amount of smoking to very low
levels and sustain that amount of reduction [10].

In view of these discouraging findings, an American Col-
lege of Chest Physicians (ACCP) panel proposed a toolkit
based on a stepwise approach to treatment analogous to
that recommended for asthma, e.g., in the GINA guidelines
[11]. In line with smoking cessation guidelines from the
U.S. Public Health Service urging physicians to consider
combinations of pharmacologic aids to smoking cessation
with proven effectiveness [12], this toolkit included differ-
ent levels of single or combined pharmacotherapy that com-
prised controllers (nicotine patch, bupropion, varenicline)
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and relievers (rapidly acting nicotine replacement therapy)
based on the pre-treatment severity of tobacco dependence
and the presence and degree of withdrawal symptoms during
treatment [13, 14]. The toolkit was based on the rationale
that treatment needs to be tailored to the needs of individual
patients with varying levels of tobacco dependence. After
treatment is initiated, the intensity of pharmacotherapy can
be adjusted up or down depending on the level of control of
tobacco dependence. However, serious implementation of
this approach requires time and dedication on the part of the
practicing clinician as well as an awareness and apprecia-
tion of the importance of this approach, requirements that
unfortunately may be sorely lacking in the general medical
community.

An alternative, although not universally approved,
approach involves the use of electronic nicotine delivery
systems (ENDS), including electronic (e-) cigarettes (EC)
and heated tobacco products (HTP), also referred to as heat-
not burn (HnB) products. These products have potential
advantages in reducing the harm from tobacco smoking as
a consequence of their delivery of nicotine from a tobacco
plug through a combustion-free heating system leading to
markedly, albeit not totally, reduced emissions of the toxic
ingredients found in tobacco smoke. However, considerable
controversy continues to surround the use of these prod-
ucts, mainly with regard to their potential use (misuse) by
nonsmoking youths and adults, arguably serving as a gate-
way to smoking, a controversy illustrated by recent letters
to the editors of this journal characterizing these systems as
a “double-edged sword” [15, 16].

To substantiate the true potential for ENDS for sustained
reduction in harm from smoking, carefully designed long-
term follow-up studies are required that systematically
evaluate the impact of the use of ENDS to achieve smoking
cessation (or marked reduction in the number of cigarettes
smoked) particularly in smokers with a smoking-related
disease, such as chronic obstructive pulmonary disease
(COPD), in comparison with appropriate matched control
smokers with COPD who continue to smoke. Appropriate
outcomes of these studies include, among others, changes in
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lung function, respiratory symptoms, health-related quality
of life, exacerbations of COPD and physical functional abil-
ity. Polosa and colleagues have recently reported the results
of such a prospective study in smokers with COPD prior to
and over a 5-year follow-up period after switching to ECs in
comparison with a matched control group of smokers with
COPD who did not use ECs [17]. Their findings indicated
a significant and sustained improvement in lung function,
symptoms and functional ability in the EC users compared
with the reference group, likely as a result of reduction in
the harmful effects of continuing smoking.

Using a similar experimental design, Polosa and col-
leagues have conducted the first follow-up study of the
impact of using an alternative type of ENDS, namely two
commercially available types of HTPs (“iQOS” and “glo”),
by smokers with COPD for smoking cessation in compari-
son with an age- and sex-matched group of COPD patients
who continued smoking (non-HTP group), the findings of
which are reported in the current issue of this journal [18].
On average, the HTP group succeeded in achieving either
sustained smoking cessation (~ 60% of the group) or marked
reduction the number of cigarettes smoked per day, while no
changes in smoking amount were noted in the control group.
Thus, the switch to HTPs successfully achieved the goal of
smoking cessation/reduction. While the number of patients
in each study group who completed the 3-year follow-up
study was small (n=19), significant reductions were noted
in exacerbations of COPD and improvements in symptoms,
health-related quality of life and exercise capacity in the
HTP group, although no changes were noted in lung function
in either group. Exacerbations are a particularly important
event in COPD that contributes substantially to morbidity,
disease progression and mortality and are accordingly listed
as one of the most important goals of COPD management
[19]. Consequently, the significant reduction in exacerbation
rate in this small study is a particularly notable finding. The
underlying mechanism accounting for these beneficial find-
ings is undoubtedly related to the cessation or marked reduc-
tion in regular cigarette smoking, thereby reducing exposure
to the toxic proinflammatory ingredients in tobacco smoke
that lead to the tissue injury and remodeling responsible for
COPD and its progression, including the risk of exacerba-
tions. Moreover, as the authors suggest, the near absence
of CO in emissions from combustion-free HTPs might also
have contributed to the observed improvement in exercise
tolerance.

Notable weaknesses of the paper of Polosa and col-
leagues, as acknowledged by the authors, are the rather small
size of the sample (19 in each group) and the possibility of
selection bias in the recruitment process. In addition, the
duration of follow-up (3 years) was relatively short, so that
this factor, combined with the relatively small sample size,
makes it impossible to evaluate the longer-term impact of
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switching from regular tobacco cigarettes to HTPs, particu-
larly with regard to the potential impact on tobacco-related
cancer development. With regard to the latter issue, it is
noteworthy that while mainstream emissions of procarci-
nogenic compounds, including tobacco-associated polycy-
clic aromatic hydrocarbons and nitrosamines, are markedly
reduced with HTPs, emissions of these toxicants are not
completely eliminated [20-23]. Therefore, further studies
of the longer-term impact of HTPs that include larger num-
bers of subjects are clearly warranted. The design of such
studies might include outcomes not evaluated in the study
of Polosa et al., including thoracic imaging (high-resolution
computed tomography) with assessment of possible changes
in the presence/extent of emphysema, air-trapping and air-
way wall thickening, as well as readily accessible biomarkers
that have been associated with COPD severity and progres-
sion (blood, induced sputum, nasal brushings). In addition,
such studies should include outcome measures related to
patient satisfaction with HTPs since, on one hand, while
patients might enjoy the similarity of the feel, smell and
taste of these products to those of regular cigarettes, on the
other hand, they might be annoyed by the need to clean the
holder between uses of tobacco sticks, as recommended by
the manufacturer, to remove residual fluid and tobacco plug
debris from the heater in the device. Failure to adhere to
this recommendation could lead to charring of the tobacco
plug and melting of the polymer-film filter with release of
highly toxic formaldehyde cyanohydrin, as recently reported
by Davis et al. [24].

Regarding the role of HTPs as a means of confronting the
challenge of smoking cessation, it cannot be overemphasized
that resort to these products should be taken only for exist-
ing smokers who are unable to quit smoking despite having
seriously attempted to quit using conventional measures,
including approved pharmacotherapy and counseling, since
these heat-not-burn products, while reducing the harm from
tobacco smoking, have not been shown to be fully devoid
of potential harm and their long-term impact on health is
still uncertain.

Compliance with ethical standards

Conflict of interest The author declares that they have no conflict of
interest.

Human and animal rights This article does not contain any studies
with human participants or animals performed by any of the authors.

Informed consent For this type of study, formal consent is not required.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,



Internal and Emergency Medicine

adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. Fletcher C, Peto R (1977) The natural history of chronic airflow
obstruction. BMJ 1(6077):1645-1648

2. Scanlon PD, Connett JE, Waller LA et al (2000) Smoking cessa-
tion and lung function in mild-to-moderate chronic obstructive
pulmonary disease. The Lung Health Study. Am J Respir Crit
Care Med 161161(2):381-390

3. Kanner RE, Connett JE, Williams DE et al (1999) Effects of
randomized assignment to a smoking cessation intervention and
changes in smoking habits on respiratory symptoms in smok-
ers with early chronic obstructive pulmonary disease: the Lung
Health Study. Am J Med 106(5):675-679

4. Anthonisen NR, Skeans MA, Wise RA et al (2005) The effects of
a smoking cessation intervention on 145-year mortality: a rand-
omized clinical trial. Ann Intern Med 142(4):233-239

5. Tashkin DP, Celli B, Senn S, Burkhart D, Kesten S, Menjoge S,
Decramer M, for the UPLIFT study investigators (2008) A 4-year
trial of tiotropium in chronic obstructive pulmonary disease. N
Engl J Med 359:1543-1554

6. Tonnesen P, Mikkelsen K, Bremann L (2006) Nurse-conducted
smoking cessation in patients with COPD using nicotine sublin-
gual tablets and behavioral support. Chest 130(2):332-342

7. Tashkin DP, Kanner R, Bailey W et al (2001) Smoking cessa-
tion in patients with chronic obstructive pulmonary disease: a
double-blind, placebo-controlled multicentre randomised trial.
Lancet 357:1571-1575

8. Wagena EJ, Knipschild PG, Huibers MJ et al (2005) Efficacy of
buproprion and nortriptyline for smoking cessation among people
at risk for or with chronic obstructive pulmonary disease. Arch
Intern Med 165(19):2286-2292

9. Tashkin DP, Rennard S, Hays JT, Ma W, Lawrence D, Lee TC
(2011) Effects of varenicline on smoking cessation in mild-to-
moderate COPD: a randomized trial. Chest 139:591-599

10. Simmons MS, Connett JE, Nides MA et al (2005) Smoking reduc-
tion and the rate of decline in FEV: Results from the Lung Health
Study. Eur Respir J 25:1011-1017

11. GINA Report, Global Strategy for Asthma Management and Pre-
vention 2020. https://ginaasthma.org Accessed 21 Apr 2020

12. Kyuen BM (2008) Updated US smoking cessation guideline
advises counseling, combining therapies. JAMA 299(23):2736

13. American College of Chest Physicians. ACCP Tobacco-Depend-
ent Toolkit 3* Edition. More than a guideline....a bridge from
what you know to what you do. http://tobaccodependence.chest
net.org

14. Sachs DPL (2006) Tobacco dependence treatment: time ot change
the paradigm. Chest 129(4):836-839

15. Sahu KK, Mishra SK, Lal A et al (2020) A double-edged sword:
E-cigarettes, and other electronic nicotine delivery systems
(ENDS). Intern Emerg Med 15:1117-1118

16. Polosa R, Farsalinos K, Prisco D (2020) E-cigarettes, and other
electronic nicotine delivery systems (ENDS: reply). Intern Emerg
Med 15:1119-1121

17. Polosa R, Morjaria J, Prosperini U et al (2020) COPD smokers
who switched to e-cigarettes: health outcomes at 5-year follow up.
Ther Adv Chronic Dis 11:1-15

18. Polosa R, Morjaria JB, Prosperini U et al (2021) Health out-
comes in COPD smokers using heated tobacco products: a
2-year follow-up. Intern Emerg Med. https://doi.org/10.1007/
s11739-021-02710-2

19. Global Strategy for the Diagnosis, Management, and Prevention
of Chronic Obstructive Pulmonary Disease (2019) The GOLD sci-
ence committee report 2019. Eur Respir J 53(5):1900164. https://
doi.org/10.1183/13993005.00164-2019

20. Kopa PN, Pawliczak R (2020) IQOS - a heat-not-burn (HnB)
tobacco product — chemical composition and possible impact on
oxidative stress and inflammatory response. A systematic review.
Toxicol Mech Methods 30(2):81-87

21. Auer R, Concha-Loranzo N, Jacot-Sadowski I et al (2017) Heat-
not-burn tobacco cigarettes: Smoke by any other name. JAMA
Intern Med 177(7):1050-1052

22. Simonavicius E, McNeill A, Shahab L et al (2019) Heat-not-burn
products: a systematic literature review. Tob Control 28:582-594

23. Haziza C, de la Bourdonnaye G, Merlet S et al (2016) Assessment
of the reduction in levels of exposure to harmful and potentially
harmful constituents in Japanese subjects using a novel tobacco
heating system compared with conventional cigarettes and smok-
ing abstinence: A randomized controlled study in confinement.
Regul Toxicol Pharmacol 81:489-499

24. Davis B, Williams M, Talbot P (2019) iQOS: evidence of pyroly-
sis and release of a toxicant from plastic. Tob Control 28:34—41

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

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://ginaasthma.org
http://tobaccodependence.chestnet.org
http://tobaccodependence.chestnet.org
https://doi.org/10.1007/s11739-021-02710-2
https://doi.org/10.1007/s11739-021-02710-2
https://doi.org/10.1183/13993005.00164-2019
https://doi.org/10.1183/13993005.00164-2019

	Smoking cessation in COPD: confronting the challenge
	References




