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Kontext: Zanechani koureni je potencialné nejucinnéjsim opatienim v ramci sekundarni prevence a po akut-
nim infarktu myokardu s elevacemi Useku ST (STEMI) sice zlepSuje prognézu, nicméné vice nez polovina
pacientG po STEMI nadale koufi. Bylo prokazéno, ze povédomi o zavaznosti onemocnéni a kratkodoby po-
byt v nemocnici po zarazujicim STEMI jsou spojeny s kufactvim pretrvavajicim i po STEMI.
Cil: Zhodnotit paradoxni vztah mezi procenty osob, které zanechaly koureni, a skére kvality Zivota v sou-
vislosti se zdravim (health-related quality of life, QOL) u nemocného se STEMI, u néhoz byla provedena
primarni perkutanni koronarni intervence (pPCl) radidlnim (radial access, RA) versus femoralnim pristupem
(femoral access, FA).
Metody: Do nasi studie bylo zafazeno 138 pacientt se STEMI, u nichZ byla provedena pPCl s pouzitim FA
nebo RA. Byla stanovena procenta osob, které zanechaly koureni, a vypocitana skére QOL.
Vysledky: Pacienti ve skupiné s RA (46 osob, 57 + 9 let, 87 % muz0) méli v prvnim tydnu po pPCl vyssi skére v do-
tazniku European Quality of Life-5 Dimensions (EQ-5D) oproti skupiné FA (92 pacientd, 57 + 8 let, 75 % muzu [FA:
median 0,81 (0,22) vs. RA: 1(0,22); p = 0,042]), i kdyz pfi vstupnim vysetieni byly hodnoty podobné (FA: median
1[0] vs. RA: 1 [0]; p = 0,992). Celkova délka pobytu v nemocnici (RA: median 3 [1] dny vs. FA: 4 [1]; p < 0,001) byla
ve skupiné RA vyznamné kratsi. Zatimco procento osob, které do jednoho roku po propusténi z nemocnice zane-
chaly koureni, dosahlo ve skupiné RA hodnoty 41 %, ve skupiné FA to bylo 67 % (p = 0,003). Nezavislymi prediktory
pokracovani v koureni po STEMI byly zenské pohlavi, doba od néstupu bolesti do dvefi, a pouziti RA béhem pPCl.
Zavér: Tato studie prokazala, Ze procento osob, které zanechaly koureni, je ve skupiné RA ve srovndni se
skupinou FA nizsi. Vyssi mira pohodli pfi [écbé STEMI s pouzitim RA mUizZe byt spojena s mensim povédomim
0 zdvaznosti onemocnéni a nizsi motivaci k zanechani koureni. Proto je tfeba se pfi kazdé navstévé pacienta
u lékare pacienta dotazovat, zda kouti, zvlasté u pacientl po prodélané pPCl s pouzitim radidlniho pfistupu.
© 2018, CKS. Published by Elsevier Sp. z 0.0. All rights reserved.

ABSTRACT

Background: Smoking cessation is potentially the most effective secondary prevention measure and im-
proves prognosis after acute ST-segment elevation myocardial infarction (STEMI), but more than half of the
patients continue to smoke after STEMI. The awareness of the disease’s severity and the short hospital stay
at the index STEMI have been found to be associated with persistent smoking after STEMI.
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Objective: To assess whether the paradoxical relationship between smoking quitting rates and health-re-
lated quality of life (QOL) scores in STEMI patients undergoing primary percutaneous intervention (pPCl) by
radial ( RA) versus femoral approach (FA).

Methods: Our population is represented by 138 STEMI patients undergoing pPCl by FA or RA. The smoking
cessation rates and QOL scores were evaluated.

Results: Patients at RA group (46 patients,57 + 9 years, 87% male) had a higher European Quality of Life-5
Dimensions (EQ-5D) index score at post-PCl first week compared to FA group (92 patients, 57+8 years, 75%
male) (FA: median 0.81 [0.22] vs. RA: 1 [0.22], p = 0.042), although it was similar at baseline (FA: median 1
[0] vs. RA: 1 [0], p = 0.992). Total hospital length of stay (RA: median 3 [1] day vs. FA: 4 [1], p < 0.001) was
significantly reduced in the RA group. Whereas the smoking cessation rates at one-year post-discharge were
41% in RA group, it was 67% in FA group (p = 0.003). Female sex, pain-to-door time and RA during p-PCl
were independent predictors of continued smoking after STEMI.

Conclusion: This study shows that the smoking cessation was lower in RA group compared to FA group.
The more comfortable conditions of STEMI management related to RA may cause a lower awareness of
the disease severity and lower motivation to quit smoking. Therefore, it is important to inquire about
smoking status at each clinical encounter, particularly in patients undergoing pPCl by the radial ap-

STEMI proach.

Introduction

Transradial percutaneous coronary intervention (PCl) is
a safe and effective method of coronary revascularizati-
on [1]. Although there has been also concern that tech-
nical difficulties by transradial approach (RA) can delay
achievement of reperfusion during primary PCl (p-PCl) for
acute ST-elevation myocardial infarction (STEMI); the RA
has offered some advantages compared to transfemoral
approach (FA) especially under conditions of aggressive
anticoagulation and antiplatelet treatment [2].

Despite the established causal relationship between to-
bacco smoking and coronary artery disease [3], many pati-
ents continue to smoke after STEMI [4].This partly reflects
ignorance of the beneficial effects of smoking cessation
even after diagnosis. The other key drivers of smoking ce-
ssation are the awareness of the disease’s severity [5]. Previ-
ous studies showed that a clinical event acts as an important
motivator and may induce behavioral change, particularly if
this event is perceived as life-threatening as is the case with
patients’ first STEMI [4] .Indeed, smokers are often strongly
motivated to quit in that acute phase of the coronary event
[6]; therefore, hospitalization for an acute cardiovascular
event provides an important opportunity for smoking cessa-
tion. On the other side, the short hospital stay at the index
STEMI has been found to be associated with persistent smo-
king after STEMI [7].The patient satisfaction with RA con-
tributes to both physical and mental health-related quality
of life (QOL) [8]; however, despite these apparent benefits
and encouraging global QOL findings in RA patients, these
patients very often undervalue the disease’s severity and
usually have a misperception of the risk of STEMI. Therefo-
re, we aimed to assess whether the paradoxical relationship
between smoking quitting rates and QOL in STEMI patients
undergoing primary PCl by RA versus FA.

Method

One hundred thirty-eight consecutive patients with STEMI
undergoing p-PCl were included to study. Patients were
divided into two groups as patients undergoing p-PCI

transfemorally (FA group) and patients undergoing tran-
sradially (RA group) based on the operator’s individual
preference. All patients were active cigarette smokers at
the time of admission. Never smokers, previous smokers
and patients with crossover RA to FA were excluded. The
professional inpatient or outpatient smoking cessation
program has not received any professional patients in
addition to usual care to physician-delivered smoking ce-
ssation advice and counseling.

The primary study endpoints were the periprocedural
QOL measures and smoking cessation rates at one year
after discharge. Extensive data, including self-reported
smoking habits, were obtained at baseline and post-dis-
charge one-year follow-up. Secondary endpoints inclu-
ded 1-year follow-up major adverse cardiac events.

We examined patient health status including QOL,
symptoms, and functional capacity, at the baseline (prior
to p-PCl) and post-PCl first week. Health status was as-
sessed directly from patients using the European Quality
of Life-5 Dimensions (EQ-5D) instrument, which includes
five domains (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) using a 3-point scale
(1 = no problems, 2 = moderate problems, 3 = extreme
problems) [9]. From the health-state profile obtained,
a scoring algorithm was used to calculate a total utility
score (EQ-5D index score) between 0 (represents death)
and 1.0 (represents perfect health).

Statistical analyses were performed using Statistical
Package for Social Sciences (SPSS) for Windows 20 (IBM
SPSS Inc., Chicago, IL). Assuming a ratio of 2 : 1 for FA to
control RA subjects, a total sample size of 138 was cal-
culated to achieve the desired power of 0.90 with an al-
pha value of 0.05. Normal distributions of variables were
evaluated with Kolmogorov-Smirnov test. Numerical va-
riables with a normal distribution were presented as the
mean + standard deviation and numerical variables with
a skewed distribution were presented as the median (in-
terquartile range) and categorical variables were presen-
ted as percentages (%). Two group comparisons of nor-
mally distributed variables were tested by unpaired t test.
The nonparametric Mann-Whitney U-test was used for
comparisons of non-normally distributed variables. Pre-
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dictors of smoking cessation were determined by logistic
regression analysis. For all tests, a two-tailed p-value less
than 0.05 was defined statistically significant.

Results

There were 92 patients in FA group and 46 patients in RA
group. Basal demographics and comorbidities were simi-
lar between groups (Table 1).

Patients at RA group had a higher EQ-5D index score
at post-PCl first week compared to FA group (FA: median
0.81 [0.22] vs. RA: 1 [0.22], p = 0.042), although it was si-
milar at baseline (FA: median 1 [0] vs. RA: 1 [0], p = 0.992).
Patients in the RA group reported fewer problems with
mobility (RA: 100% vs. FA: 91%, p = 0.039) and anxiety
and/or depression (RA: 59% vs FA: 91%, p < 0.001), but
higher problems with access site pain (RA: 22 % vs. FA:
8 %, p < 0.026). Total hospital length of stay was signifi-
cantly shorter in the RA group (RA: median 3 [1] day vs.
FA: 4 [1] day, p < 0.001) (Table 2). Whereas the smoking
cessation rate at post-discharge one-year was 41 % in RA
group, it was 67 % in FA group (p = 0.003). Female sex,
pain-to-door time and RA during p-PCl were independent
predictors of continued smoking after p-PCl in STEMI pa-
tients (Table 3). Since only two femoral arteriovenous
fistulae and one mortality were detected in FA group at
one-year follow-up, it was underpowered to compare cli-
nical mortality and complications outcomes analyzed.

Discussion

We found that smoking cessation rate was statistically lo-
wer in RA group compared to FA group in STEMI patients

undergoing p-PCl, and that RA approach was an indepen-
dent predictor of continued smoking after p-PCl in STEMI
patients despite higher QOL scores in RA group. These
data underscore the importance of the need to emphasi-
ze cessation in those all STEMI patients but particularly
those undergoing p-PCl by RA.

Smoking cessation is potentially the most effective se-
condary prevention measure and improves prognosis af-
ter STEMI, but more than half of the patients continue
to smoke [10]. Moreover, two-thirds of patients return to
smoking by 12 months after STEMI [11]. The Multiple Risk
Factor Intervention Trial revealed that smoking cessati-
on is the strongest predictor of lower rates of coronary
artery disease as compared with other changes in risk
factors, such as cholesterol and blood pressure lowering
interventions in high-risk men [12]. However, smoking ce-
ssation is a difficult process which is influenced by many
factors such as educational level, personality, psychosoci-
al circumstances, work satisfaction, poor family income
and the presence of a partner [13-15]. The long duration
and high intensity of pre-STEMI smoking are also associa-
ted with smoking cessation rates in STEMI patients [7,16].
The immediate cessation after hospitalization for STEMI
has been found to be an important predictor of success-
ful quitters. However, the short hospital stay at the index
STEMI has been found to be associated with persistent
smoking after STEMI [7] probably since there was a gap
between calculated and perceived cardiovascular risk
[17]. Although the patient preference and satisfaction
are clearly in favor of RA [18] due to the better physi-
cal and mental health-related QOL [8], early ambulation
with self-care and the associated reductions in bleeding/
vascular complications and back pain [2,18], these pati-
ents may be unaware about his/her actual risk and unde-
restimate its severity due to a short hospital stay [19] and

Table 1 - Basal demographic, clinical and angiographic features in STEMI patients undergoing p-PCl by transfemorally versus transradially.

STEMI patients treated by p-PCl

Age at diagnosis (year, mean = SD)

Gender (male, %)

Hypertension (%)

Diabetes mellitus (%)

Dyslipidemia (%)

Premature family history for CAD (%)

Body mass index (mean + SD)

Smoked cigarettes/day at hospitalization (mean + SD)
Smoking duration (year, mean = SD)

Onset of pain to ED (hour; mean = SD)

STEMI type (anterior, %)

Fluoroscopic time (minutes, median [IQR])
Door-to-balloon time (minutes, median [IQR])

EQ-5D Index score, baseline (median [IQR])

EQ-5D Mobility at baseline (1 = no problems, %)

EQ-5D Self-care at baseline (1 = no problems, %)

EQ-5D Usual activities at baseline (1 = no problems, %)
EQ-5D Pain/discomfort at baseline (1 = no problems, %)
EQ-5DAnxiety/depression at baseline (1 = no problems, %)

FA group (n = 92) RA group (n = 46) p-value
57.29 + 8.41 57.35 £ 9.32 0.878
75% 87% 0.104
46% 52 % 0.470
33% 39% 0.448
25 % 30% 0.497
32 % 28% 0.695
27.73+ 4.55 27.21 £ 4.07 0.514
25.71+£7.69 25.11+7.49 0.665
29.96 + 7.04 30.02 £ 6.95 0.959
4.86 = 1.98 437 +1.70 0.155
60% 74% 0.102
8(2) 8(2) 0.951
45 (5) 45(5) 0.245
1.00 (0) 1.00 (0) 0.992
100% 100% 1
99% 100% 0.478
98% 98% 1
59% 92% 1
97% 96% 0.747

CAD - coronary artery disease; ED — emergency department; E Q-5D - European Quality of Life-5 Dimensions; FA - transfemoral approach;
IQR - interquantile range; PCl - primary percutaneous coronary intervention; RA - transradial approach; STEMI - ST elevation myocardial

infarction; SD - standard deviation;
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Table 2 - Comparison of quality of life indices and smoking quitting rates in STEMI patients undergoing p-PCl by transfemorally versus transradially.

STEMI patients treated by p-PCl

Hospital stay (day, median [IQR])

EQ-5D Index score post-PCl at 1st week (median [IQR])
EQ-5D Mobility at first week (1 = no problems, %)

EQ-5D Self-care at first week (1 = no problems, %)

EQ-5D Usual activities at first week (1 = no problems, %)
EQ-5D Pain/discomfort at first week (1 = no problems, %)
EQ-5D Anxiety/depression at first week (1 = no problems, %)
Smoking quitting rate at post-discharge one year (%)

FA group (n = 92) RA group (n = 46) p-value
4(1) 3(1) <0,001
0.81(0.22) 1.00 (0.22) 0.042
91% 100% 0.039
99% 100% 0.478
96% 98% 0.519
92% 78% 0.026
59% 91% <0.001
67% 41% 0.003

EQ-5D - European Quality of Life-5 Dimensions; FA — transfemoral approach; IQR - interquantile range; p-PCl - primary percutaneous
coronary intervention; RA - transradial approach; STEMI - ST elevation myocardial infarction.

Table 3 - Univariate and multivariate predictors of quitting smoking after STEMI.

Univariate

Variables p OR
Age at diagnosis 0.635

Female sex 0.014 3.37
Hypertension 0.344

Diabetes mellitus 0.431

Dyslipidemia 0.149

Premature family history for CAD 0.806

Body mass index 0.562

Smoked cigarettes/day at the hospitalization ~ 0.440

Smoking duration 0.308

Pain-to-door time 0.021 1.25
STEMI type (anterior) 0.525
Door-to-baloon time 0.940

Transradial access 0.004 2.94

Multivariate
95% Cl p OR 95% Cl
1.27-8.93 0.033 2.99 1.10-8.17
1.03-1.50 0.046 1.22 1.00-1.49
1.41-6.10 0.011 1.34 1.07-1.69

CAD - coronary artery disease; STEMI — ST elevation myocardial infarction.

early ambulation compared to FA patients. In the RIVAL
trial, 90% of patients randomized to undergo the RA re-
ported a preference for the same approach if a repeat
procedure was needed, as opposed to 49% in the FA arm
[18]. Unfortunately, patients very often undervalue the
disease’s severity and usually have a misperception of
risk, with an optimistic bias about their risk, therefore,
post-MI hospitalization is a window of opportunity for
smoking cessation interventions [7]. On the other side,
although smoking cessation is probably the most im-
portant thing a smoker with STEMI can do to improve
future health, many hospitals do not consistently offer
tobacco use interventions to their patients. Indeed, the
recent findings gave insight into the ways that doctors
should offer smoking cessation support to patients with
established cardiovascular disease, particularly after a pe-
riod of hospitalization when the majority are highly mo-
tivated to stop smoking [20,21]. No safe level of smoking
exists for cardiovascular disease [22,23]. Post-cessation
body mass index change did not significantly modify the
protective association of smoking cessation with STEMI
[24]. Only complete cessation is protective and should be

emphasized by all prevention measures and policies [22].
If a patient understands that a STEMI is potentially lethal,
the fear of having a STEMI could act as an incentive for
adopting a healthy lifestyle and smoking quitting. This
seems a new smoker’s paradox with regard to QOL and
quitting rates [25].

There are some limitations of the study. In addition
to small sample size, a degree of operator bias cannot
be excluded in our study since the groups were not ran-
domized. It was also underpowered to compare clinical
outcomes analyzed. Moreover, determinants of smoking
cessation after STEMI are multifactorial and we could not
have been considered these determinants in detail. Smo-
king status was assessed by asking patients about their
smoking behavior and, we were not able to confirm by
biochemical validation. However, self-reports of smoking
in observational studies in an adult population such as
this have a high sensitivity and specificity [26].

In conclusion, current study suggested that more com-
fortable conditions of STEMI management related to RA
may cause a lower awareness of the disease severity and
lower motivation to quit smoking. Physicians should con-
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sider the accuracy of the patients’ perception of own risk
and in the case of underestimation, work on calibrating
this perception. It is important to request smoking status
at each clinical encounter, and appropriate advice should
be offered to help patients to stop cigarette smoking [27],
particularly in patients undergoing procedures by the ra-
dial approach.
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