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The study by Bujak et al,’ based on 3 large Pol-
ish registries of acute myocardial infarction (MI),
addresses an important, clinically relevant, and
undertreated risk factor in patients with ST-
-segment elevation MI (STEMI)—smoking, which
is the leading factor negatively impacting out-
comes of MI survivors.? Smoking cessation inter-
ventions are among the most cost-effective life-
style modifications; nevertheless, a substantial
number of patients with coronary artery disease
continue to smoke.? The presented study was yet
another attempt to refute the so-called “smok-
er’s paradox.” However, the interaction between
smoking and MI seems to be more complex and
equivocal than meets the eye.

Previous epidemiologic studies have shown
that smokers generally have a worse long-term
prognosis than nonsmokers. However, some re-
searchers have suggested that active smokers
achieve better cardiovascular outcomes during
hospitalization and in short-term follow-up—a
phenomenon referred to as the smoker’s paradox.*
It was observed for the first time among patients
with acute coronary syndromes treated with fi-
brinolytic agents in the GUSTO I trial.’ In that
study, the rates of in-hospital and 30-day mortal-
ity were significantly higher among the nonsmok-
ers than the smokers, even after adjustment for
age and comorbidities. Most of the data regard-
ing the influence of smoking on clinical outcomes
in the percutaneous coronary intervention (PCI)
era were derived from trials in patients treated
with P2Y,, inhibitors. The paradoxical short-term
beneficial effect of smoking on the cardiovascu-
lar outcomes was demonstrated in landmark clin-
ical trials that evaluated the efficacy of clopido-
grel across the spectrum of coronary artery dis-
ease.’ Lower platelet aggregation during clopido-
grel treatment in the smokers, as compared with
the nonsmokers, was reported in pharmacody-
namic studies, which identified current smok-
ing as an independent predictor of low platelet
aggregation regardless of age, body mass index,
and presence of diabetes.® That effect was further
supported by the results of a prospective study
involving patients with an objectively confirmed
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active smoking status, who were treated with
clopidogrel. After quitting smoking, the partici-
pants exhibited a subsequent increase in platelet
reactivity.” Such a paradox was not observed in
the trials on the treatment with ticagrelor, pra-
sugrel, or a double dose of clopidogrel.?!? In all
previous studies, the paradoxical beneficial ef-
fect of smoking was only observed in the short-
-term follow-up.

The study by Bujak et al' included data of one
of the largest cohorts of patients with STEMI
treated with primary PCI. The risk factors that
were previously observed in the smoking STEMI
patients were analyzed in the study. The smokers
were significantly younger and more frequently
male. They also had a lower prevalence of mul-
tiple risk factors for MI, such as hypertension,
diabetes, obesity, hypercholesterolemia, chron-
ic kidney disease, previous coronary disease in-
cluding MI, and interventional treatment. More-
over, the group of smokers was characterized by
greater left ventricular ejection fraction, and less
frequently presented with heart failure and a his-
tory of sudden cardiac arrest. Based on the pre-
vious studies, the lower all-cause mortality at 12
and 36 months observed among the smokers, as
compared with the nonsmokers, was not surpris-
ing. However, after correcting for differences in
patient characteristics, a multivariable analysis
revealed that tobacco use was an independent
risk factor for mortality at 36 months (hazard
ratio, 1.11; 95% CI, 1.06-1.18; P <0.001)." Never-
theless, the data presented by Bujak et al' could
not refute the existence of the smoker’s paradox.

No previous studies have reported the long-
-term beneficial impact of smoking. The smok-
er’s paradox was only observed in the short-
-term follow-up and during clopidogrel treat-
ment. Despite a large amount of data analyzed
by Bujak et al,’ information was lacking on pre-
hospital death, the proportion of patients treat-
ed with P2Y,, inhibitors, clopidogrel, prasugrel
and ticagrelor, as well as objective confirmation
of smoking and smoking cessation, along with
the number of patients who quit or continued
smoking during the follow-up. Nevertheless, we
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agree with the authors that their study “under-
mines the myth of beneficial effects of smoking
on the prognosis in STEMI patients, and hope-
fully will contribute to tackling one of the big-
gest public health threats, that is, widespread to-
bacco use.” This interesting article definitely con-
firms that smoking is a significant risk factor for
long-term mortality following STEMI. However,
the issue regarding the short-term prognosis and
the unequivocal presence of a pharmacodynam-
ic smoker’s paradox related to clopidogrel treat-
ment remain subjects that warrant further inves-
tigation. Notably, the prevention of potentially
paradoxical negative effects of smoking cessation
on platelet function in patients treated with clop-
idogrel may be a goal of future clinical practice.

ARTICLE INFORMATION

DISCLAIMER The opinions expressed by the author(s) are not necessarily
those of the journal editors, Polish Society of Internal Medicine, or publisher.

CONFLICT OF INTEREST None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0), allowing third parties to copy and re-
distribute the material in any medium or format and to remix, transform, and
build upon the material, provided the original work is properly cited, distrib-

uted under the same license, and used for noncommercial purposes only.

HOW TO CITE Ramotowski B, Budaj A. Smoker’s paradox: controversy
remains. Pol Arch Intern Med. 2023; 133: 16565. doi:10.20452/pamw.16565

REFERENCES

1 Bujak M, Desperak A, Gierlotka M, et al. Impact of smoking on out-
comes in patients with ST-segment elevation myocardial infarction treat-
ed with primary percutaneous coronary intervention. Pol Arch Intern Med.
2023; 133: 16459. ('

2 Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifiable risk
factors associated with myocardial infarction in 52 countries (the INTER-
HEART study): case-control study. Lancet. 2004; 364: 937-952. (7

3 Ramotowski B, Forys WJ, Dzida M, et al. Smoking cessation after cor-
onary angiography and percutaneous coronary intervention. Pol Arch Intern
Med. 2022; 132: 16328. (£

4 Gurbel PA, Baker BA, Bailey WL, et al. Unravelling the smokers paradox:
cigarette smoking, high-risk coronary artery disease and enhanced clinical
efficacy of oral P2Y,, inhibitors. Thromb Haemost. 2014; 111: 1187-1190. ('

5 Barbash Gl, Reiner J, White HD, et al. Evaluation of paradoxic beneficial
effects of smoking in patients receiving thrombolytic therapy for acute myo-
cardial infarction: mechanism of the “smoker’s paradox” from the GUSTO-
- trial, with angiographic insights. Global Utilization of Streptokinase and
Tissue-Plasminogen Activator for Occluded Coronary Arteries. J Am Coll
Cardiol. 1995; 26: 1222-1229. (7'

6 Bliden KP, DiChiara J, Lawal L, et al. The association of cigarette smok-
ing with enhanced platelet inhibition by clopidogrel. J Am Coll Cardiol. 2008;
52:531-533. (£

7 Ramotowski B, Gurbel PA, Tantry U, et al. Effect of smoking cessa-
tion on the pharmacokinetics and pharmacodynamics of clopidogrel after
PCI: the smoking cessation paradox study. Thromb Haemost. 2020; 120:
449-456. (7

8 Hochholzer W, Trenk D, Mega JL, et al. Impact of smoking on antiplate-
let effect of clopidogrel and prasugrel after loading dose and on maintenance
therapy. Am Heart J. 2011; 162: 518-526.¢515. (%"

9 Cornel JH, Becker RC, Goodman SG, et al. Prior smoking status, clinical
outcomes, and the comparison of ticagrelor with clopidogrel in acute coro-
nary syndromes—insights from the Platelet Inhibition and Patient Outcomes
(PLATO) trial. Am Heart J. 2012; 164: 334-342.€331. ('

10 Reed GW, Cannon CP, Waalen J, et al. Influence of smoking on the an-
tiplatelet effect of clopidogrel differs according to clopidogrel dose: insights
from the GRAVITAS trial. Catheter Cardiovasc Interv. 2017; 89: 190-198. (£

POLISH ARCHIVES OF INTERNAL MEDICINE  2023; 133 (9)


http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.20452/pamw.16459
https://doi.org/10.20452/pamw.16459
https://doi.org/10.20452/pamw.16459
https://doi.org/10.20452/pamw.16459
https://doi.org/10.1016/S0140-6736(04)17018-9
https://doi.org/10.1016/S0140-6736(04)17018-9
https://doi.org/10.1016/S0140-6736(04)17018-9
https://doi.org/10.20452/pamw.16328
https://doi.org/10.20452/pamw.16328
https://doi.org/10.20452/pamw.16328
https://doi.org/10.1160/TH13-08-0642
https://doi.org/10.1160/TH13-08-0642
https://doi.org/10.1160/TH13-08-0642
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/0735-1097(95)00299-5
https://doi.org/10.1016/j.jacc.2008.04.045
https://doi.org/10.1016/j.jacc.2008.04.045
https://doi.org/10.1016/j.jacc.2008.04.045
https://doi.org/10.1055/s-0039-3402758
https://doi.org/10.1055/s-0039-3402758
https://doi.org/10.1055/s-0039-3402758
https://doi.org/10.1055/s-0039-3402758
https://doi.org/10.1016/j.ahj.2011.06.005
https://doi.org/10.1016/j.ahj.2011.06.005
https://doi.org/10.1016/j.ahj.2011.06.005
https://doi.org/10.1016/j.ahj.2012.06.005
https://doi.org/10.1016/j.ahj.2012.06.005
https://doi.org/10.1016/j.ahj.2012.06.005
https://doi.org/10.1016/j.ahj.2012.06.005
https://doi.org/10.1002/ccd.26428
https://doi.org/10.1002/ccd.26428
https://doi.org/10.1002/ccd.26428

