Risk factors of ischaemic stroke in patients with atrial fibrillation

Czynniki ryzyka wystagpienia udaru niedokrwiennego mézgu u pacjentéow
z migotaniem przedsionkéw

Justyna Tracz!, lwona Gorczyca-Gtowacka? "=, Pawet Watek?? %%, Anita Rosotowska! %,
Beata Wozakowska-Kapton??

IClinic of Neurology, Swietokrzyskie Neurlogy Centre, Kielce, Poland

Head of the Clinic: Anita Rosotowska MD, PhD

2Collegium Medicum, University of Jan Kochanowski, Kielce, Poland

Head of the Collegium: Prof. Marianna Janion MD, PhD

31t Clinic of Cardiology and Electrotherapy, Swietokrzyskie Cardiology Centre, Kielce, Poland
Head of the Clinic: Prof. Beata Wozakowska-Kapton MD, PhD

Medical Studies/Studia Medyczne 2023; 39 (1): 8-13
DOI: https://doi.org/10.5114/ms.2023.126284

Key words: risk factors, atrial fibrillation, ischaemic stroke, CHA2DS2-VASc score.

Stowa kluczowe: czynniki ryzyka, udar niedokrwienny mézgu, migotanie przedsionkéw, skala CHA2DS2-VASc.

Abstract

Introduction: Atrial fibrillation (AF) is a common arrhythmia and a major risk factor for stroke. However, this risk depends
on the coexistence of other factors that predispose to stroke and AF.

Aim of the research: We evaluated which of the common clinical factors were most strongly associated with stroke in pa-
tients with AF compared to patients with sinus rhythm.

Material and methods: In this retrospective, observational, single-centre study we analysed patients with acute ischaemic
stroke admitted to the neurology centre between 1 January 2013 and 30 April 2015, inclusive. Patients were divided into
groups with and without AF. Multivariate logistic regression analysis was used to identify predictors of stroke in the AF group.
Results: A total of 2339 ischaemic stroke patients were included in the study (mean age: 73.26 +12.38 years, 51% male). Of
these, 29.1% had AF. Patients with stroke and AF were significantly older (p < 0.001), were more often female (p < 0.001), and
had higher rates of hypertension (p < 0.001), coronary heart disease (p < 0.001), and heart failure (p < 0.001). Multivariate
logistic regression analyses identified older age (OR = 1.043, p < 0.001), female gender (OR = 1.389, p = 0.001), heart failure
(OR = 2.467, p < 0.001), and coronary heart disease (OR = 1.618, p < 0.001) as independent factors that increased the risk
of AF-associated stroke.

Conclusions: Patients with stroke and AF had additional risk factors coexisting with arrhythmia. The detection of other
potential causes of stroke in patients with AF is important to allow modification of some of them and to establish effective
treatment to improve outcomes in this group of patients

Streszczenie

Wprowadzenie: Migotanie przedsionkéw (MP) jest czesta arytmia i istotnym czynnikiem ryzyka wystapienia udaru mé-
zgu. Ryzyko to zalezy jednak od wspétistnienia innych czynnikéw predysponujacych do wystapienia udaru mézgu i MP.
Cel pracy: Ocena, ktére z powszechnie wystepujacych czynnikéw klinicznych najsilniej wiaze sie z rozwojem udaru mézgu
u pacjentéw z MP w poréwnaniu z pacjentami z rytmem zatokowym.

Materiat i metody: W retrospektywnym, obserwacyjnym, jednoosrodkowym badaniu analizowano pacjentéw z ostrym
udarem niedokrwiennym hospitalizowanych w o$rodku neurologicznym od 1 stycznia 2013 do 30 kwietnia 2015 roku.
Pacjentéw podzielono na grupe z MP i bez MP. Do identyfikacji predyktoréw udaru mézgu u pacjentéw z MP zastosowano
wieloczynnikowg analize regresji logistycznej.

Wryniki: Do badania wiaczono 2339 pacjentéw z udarem niedokrwiennym (Sredni wiek: 73,26 £12,38 roku, 51% mezczyzn).
Sposéréd nich 29,1% miato MP. Pacjenci z udarem i MP w poréwnaniu z pacjentami z udarem bez MP byli istotnie starsi
(p < 0,001), czesciej pici zenskiej (p < 0, 001), mieli wigksza czestos¢ wystepowania nadci$nienia tetniczego (p < 0,001),
choroby niedokrwiennej serca (p < 0,001) i niewydolnosci serca (p < 0,001). Wieloczynnikowa analiza regresji logistycz-
nej wykazata, Ze starszy wiek (OR = 1,043, p < 0,001), pte¢ zeriska (OR = 1,389, p = 0,001), niewydolnos¢ serca (OR = 2,467,
p < 0,001) i choroba niedokrwienna serca (OR = 1,618, p < 0,001) byly niezaleznymi czynnikami zwigkszajacymi ryzyko
wystapienia udaru moézgu zwigzanego z MP.

Whioski: Badanie wykazato, ze u pacjentéw z udarem mézgu i MP wystepowaty dodatkowe czynniki ryzyka wspoétistnie-
jace z arytmia. Wykrycie innych potencjalnych przyczyn udaru mézgu u pacjentéw z MP jest wazne, aby umozliwi¢ mody-
fikacje niektérych z nich i ustali¢ skuteczne leczenie poprawiajace wyniki w tej grupie chorych.

Medical Studies/Studia Medyczne 2023; 39/1

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).
License (http://creativecommons.org/licenses/by-nc-sa/4.0/)


https://orcid.org/0000-0002-7619-8426
https://orcid.org/0000-0003-0632-6573
https://orcid.org/0000-0002-4952-1638
https://orcid.org/0000-0003-1409-4362

Risk factors of ischaemic stroke in patients with atrial fibrillation

Introduction

Atrial fibrillation (AF) is a common cardiac ar-
rhythmia, affecting approximately 1-1.5% of the gen-
eral population [1, 2]. The most serious complication
of AF is a thromboembolic event including stroke.
AF is associated with a nearly fivefold increased risk
of stroke [3, 4]. However, this risk may depend on
the coexistence of several modifiable and non-modifi-
able factors that predispose to stroke and AF, such as
age and vascular disease [5-7]. The occurrence of AF
has been described in strokes of non-cardioembolic
aetiology, such as atherosclerosis of large arteries or
small vessel occlusion, and is estimated to account for
15-30% of all acute cerebrovascular events in patients
with AF [5, 8]. This suggests that although AF itself
is independently associated with stroke, when other
risk factors are present the cause of stroke cannot be
explained by arrhythmia alone [5, 9].

The most common risk factors for stroke in pa-
tients with AF are included in the CHA2DS2-VASc
score (congestive heart failure, hypertension, age, dia-
betes mellitus, previous stroke, vascular disease, gen-
der). This scale is used to help identify patients at low,
moderate, and high risk of stroke [10, 11].

Identification of risk factors for stroke in patients
with AF is important to allow modification of some
of them and to establish effective treatment.

Aim of the research

The aim of the study was to assess which
of the common risk factors are most strongly associ-
ated with the occurrence of stroke in patients with AF.

Material and methods
Study group

This retrospective observational single-centre
study included patients with acute ischaemic stroke,
who were subsequently hospitalised in the refer-
ence neurological centre between 1 January 2013 and
30 April 2015.

Ischaemic stroke was diagnosed based on clini-
cal presentation as an episode of neurological dys-
function lasting more than 24 h and imaging studies
(head computed tomography or magnetic resonance
imaging).

The patients were divided into 2 groups. The ex-
perimental group consisted of patients with ischaemic
stroke and AF (AF group), and the control group con-
sisted of patients with ischaemic stroke without AF
(no-AF group) (Figure 1).

AF was defined as a history of AF or AF diagnosed
during the hospitalisation by electrocardiography
(ECG) or 24-hour monitoring electrocardiography
(Holter ECG) showing an irregular atrial rhythm last-
ing 30 s or longer [12].
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Figure 1. The flow chart of the study

We compared baseline characteristics between
these 2 groups and investigated risk factors for stroke
patients with AF. We analysed the common clinical
factors included in the CHA2DS2-VASc scale (age,
gender, hypertension, congestive heart failure, diabe-
tes, previous stroke or TIA, vascular disease including
coronary artery disease, peripheral vascular disease,
and internal carotid artery (ICA) stenosis or occlu-
sion), as well as other factors considered to be stroke
risk, such as dyslipidaemia and smoking. Clinical risk
factors were identified based on history and medical
history according to medical records or were diag-
nosed during hospitalisation according to accepted
criteria. Smoking was defined as current smoking
of one or more cigarettes (per day). ICA stenosis = 70%
and occlusion were assessed by Doppler ultrasound.

CHA2DS2-VASc score was calculated for all pa-
tients without consideration of a current stroke event.
One point was assigned each for age 65-75 years, hy-
pertension, diabetes, history of heart failure, female
sex, and vascular disease, and 2 points were assigned
each for stroke/transient ischaemic attack (TIA) or his-
tory of thromboembolic disease and age > 75 years.
Low thromboembolic risk patients were classified as
having a score of 0, intermediate thromboembolic risk
patients as having a score of 1, and high thromboem-
bolic risk patients as having score > 2 [10].

Stroke severity was evaluated in accordance with
the National Institutes of Health Stroke Scale (NTHSS)
at admission.

The protocol of study was consistent with the Dec-
laration of Helsinki and was approved by the Eth-
ics Committee of Swietokrzyska Medical Chamber
(3/2021-VIII).

Statistical analysis

Analyses were performed using IBM SPSS Sta-
tistics 28. The aim of the analyses was to find de-
terminants of stroke incidence in patients with AF,
including the following risk factors: heart failure, hy-
pertension, diabetes mellitus, stroke/TIA, ischaemic
heart disease, dyslipidaemia, peripheral artery dis-
ease, smoking, and carotid artery stenosis > 70%. In
addition, the factors of age, gender, NIHSS score at ad-
mission, and CHA2DS2-VASc score were controlled.
A comparison of the results of each parameter was
presented and compared between the AF and no-AF
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Table 1. Baseline characteristic of the study group

Parameter All (n = 2339) AF (n = 681) No AF (n = 1658) P-value
Age [years] 73.26 £12.38 78.47 £9.54 7111 £12.78 < 0.001
Age, n (%):
< 65 590 (25.2) 69 (10.1) 521 (31.4) < 0.001
65-74 548 (23.4) 140 (20.6) 408 (24.6) 0.036
> 74 1199 (51.3) 471 (69.2) 728 (43.9) < 0.001
Gender, n (%):
Male 1194 (51) 265 (38.9) 928 (56.0)
Female 1145 (49) 416 (61.1) 729 (44.0) < 0.001
Comorbidity, n (%):
Heart failure 317 (13.6) 173 (25.4) 144 (8.7) < 0.001
Hypertension 1806 (77.2) 556 (81.6) 1250 (75.4) 0.001
Diabetes mellitus 618 (26.4) 188 (27.6) 430 (25.9) 0.405
Previous stroke/TIA 472 (20.2) 153 (22.5) 319 (19.2) 0.077
Coronary heart disease 782 (33.4) 321 (471) 461 (27.8) < 0.001
Hyperlipidaemia 354 (15.1) 90 (13.2) 264 (15.9) 0.097
Peripheral arterial disease 98 (4.2) 30 (4.4) 68 (4.1) 0.739
Smoking 266 (11.4) 78 (11.5) 188 (11.3) 0.937
ICA stenosis/occlusion 246 (10.5) 76 (12.6) 209 (14.0) 0.411
NIHSS score, mean (SD) 8.0 £7.20 7.91 £6.77 8.03 £7.37 0.641
CHA2DS2-VASc score, mean (SD) 3.45 +1.81 4.20 +1.60 3.14 +1.80 < 0.001

AF — atrial fibrillation, ICA — internal carotid artery, TIA - transient ischaemic attack, NIHSS — National Institutes of Health Stroke Scale.

groups. Quantitative variables were compared using
the Mann-Whitney U test, bicategorical qualitative
variables using Fisher’s exact test, and multicategori-
cal variables using the ¥* test. Risk factors that were
statistically significant were entered twice into uni-
variate and multivariate logistic regression models to
calculate the odds ratio (OR) of independent risk fac-
tors for stroke patients with AF, with 95% confidence
intervals of the true result. A threshold of o = 0.05
(p < 0.05) was considered to indicate statistical signifi-
cance.

Results
Characteristics of the study group

A total of 2339 patients with acute ischaemic
stroke were included. The mean age was 73.26 +12.38
years, and 51% of the patients were male. The AF
group comprised 29.1% of the patients and the control
no-AF group comprised 70.9% of the patients.

The most common risk factors in the study group
were hypertension (77.2%), coronary heart disease
(33.4%), diabetes mellitus (26.4%), previous stroke/
TIA (20.2%), dyslipidaemia (15.1%), and heart fail-
ure (13.6%). The mean NIHSS score at admission was

8.0 +£7.2. The mean CHA2DS2-VASc score was 3.45 +1.81.
The baseline characteristics of the patients are shown
in Table 1.

Comparison of the clinical characteristics
and risk factors of AF and no-AF patients
with ischaemic stroke

Patients with stroke and AF were significantly
older than no-AF stroke patients (median age: 78.5
vs. 71.1 years, respectively, p < 0.001) and were more
often female (61.1%, p < 0.001). Hypertension, coro-
nary heart disease and heart failure were significant-
ly more frequent in the AF group than in the no-AF
group (81.6% vs. 75.4%, p < 0.001; 47.1% vs. 27.8%,
p <0.001; 25.4% vs. 8.7%, p < 0.001, respectively). There
were no significant differences in history of stroke/
TIA, diabetes mellitus, dyslipidaemia, and smoking
between patients with AF and those without AF.

Patients with IS and coexisting AF had significant-
ly higher CHA2DS2-VASc scores (mean: 4.20 +1.60).
The percentage of patients with several CHA2DS2-
VASc risk factors increased in the presence of AF (Fig-
ure 2). The NIHSS score at admission was similar in
the AF and no-AF group (mean: 7.91 +6.77 vs. 8.03
+7.37; p = 0.641).
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Analysis of factors predisposing to ischaemic
stroke in patients with AF

Based on univariate and multivariate logistic re-
gression analyses to determine the risk of stroke ac-
cording to the presence of AF compared to those
without AF, several major risk factors were identified
(Table 2). In the group of patients with stroke and AF
in univariate logistic regression analysis, risk factors
of stroke were female sex (OR = 1.998, p < 0.001), older
age (OR = 1.057, p < 0.001), heart failure (OR = 3.581,
p < 0.001), coronary heart disease (OR = 2.315,
p <0.001), and hypertension (OR = 1.452, p = 0.001). In
multivariate logistic regression analysis, which includ-
ed all the above variables, the independent risk factors
for stroke were female sex (OR = 1.389, p = 0.001), older
age (OR = 1.043, p < 0.001), heart failure (OR = 2.467,
p < 0.001), and coronary heart disease (OR = 1.618,
p < 0.001).

Discussion

AF is a recognised independent factor for throm-
boembolic stroke. Despite this significant association,
several other risk factors for stroke in AF have been re-
ported. The most common risk factors for both AF and
stroke are advanced age and cardiovascular diseases,
such as hypertension, diabetes mellitus, heart failure,
hyperlipidaemia, and smoking [6, 13-15].

In our study we found that in patients with AF,
age, female sex, and vascular diseases such as heart
failure and coronary heart disease were the stron-
gest independent risk factors for stroke. Interestingly,
hypertension increased the risk of stroke in the AF
group in the univariate analysis, but this effect was
not statistically significant after adjusting for other
predictors.

Advanced age is a strong, independent, non-
modifiable predictor of ischaemic stroke and AF. The
prevalence of stroke and AF increases progressively in
the elderly. It is assumed that the incidence of cerebro-
vascular events doubles for each decade after the age
of 55 years. Moreover, other clinical risk factors for
stroke, such as hypertension, heart failure, and dia-
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Figure 2. Distribution of CHA2DS2-VASc score in stroke pa-
tients in the AF group and no-AF group

betes, are also closely correlated with age, increasing
the stroke incidence in AF patients [16, 17].

Female gender has been identified as a risk modi-
fier rather than a risk factor for stroke in atrial fibrilla-
tion. The association of higher incidence of stroke in
women is mainly related to advanced age and higher
prevalence of comorbidities [18-20].

Congestive heart failure is also a thromboembolic
risk factor for AF and for stroke. AF and heart failure
often coexist, with a frequency of 10% to 50%, and to-
gether they tend to have worse outcomes. The strong
correlation between the 2 diseases is associated with
a higher risk of stroke severity and mortality [21, 22].

Vascular disease (myocardial infarction, peripher-
al arterial disease) and AF are closely related. Coronary
heart disease is the most common vascular disease
that is associated with an increased risk of ischaemic
stroke in AF patients. The presence of coronary artery
disease in patients with AF increases the risk of re-
current arrhythmic episodes and is associated with
a higher risk of mortality [23].

The other stroke risk factors that were analysed
in this study were not found to be significantly more
strongly associated with concomitant AF. Hyperten-
sion is the biggest single risk factor for stroke, increas-
ing its incidence by 2-3-fold. Although hypertension

Table 2. Analysis of risk factors of ischaemic stroke in patients with AF compared with patients without AF

Risk factors

Univariable logistic regression models

Multivariable logistic regression model*

OR cl P-value OR cl P-value
Age 1.057 1.048-1.067 < 0.001 1.043 1.033-1.053 < 0.001
Heart failure 3.581 2.808-4.565 < 0.001 2.467 1.909-3.190 < 0.001
Hypertension 1.452 1.161-1.816 0.001 1.016 0.797-1.296 0.898
Coronary heart 2.315 1.924-2.785 < 0.001 1.618 1.323-1.977 < 0.001
disease
Female sex 1.998 1.666-2.397 < 0.001 1.389 1.136-1.698 0.001

*Total adjusted model; independent variables: age (quantitative variable), heart failure hypertension, ischaemic heart disease, gender
(F/M). Dependent variable: AF (1) vs. no AF (0). AF — atrial fibrillation, OR — odds ratio.
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is also associated with a 1.7-fold increased risk of AF,
it was not a predictor of stroke in patients with AF in
our analysis [6, 24, 25].

We also found no significant differences between
patients with and without AF in other risk factors in
the aetiology of atherosclerotic ischaemic stroke, such
as diabetes mellitus, dyslipidaemia, smoking, and ca-
rotid artery. They are often associated with other risk
factors that increase the incidence of stroke. For ex-
ample, diabetes often coexists with hypertension and
dyslipidaemia [26, 27]. Dyslipidaemia is an important
risk factor for stroke but also a significant risk for coro-
nary artery disease, although the association with AF
is less clear [14, 28]. Smoking is an independent and
modifiable risk factor for stroke and other vascular
diseases, such as coronary artery disease and periph-
eral artery disease [29]. However, it is possible that our
results were influenced by other factors that were not
measured or analysed in this study.

The most common risk factors for stroke in pa-
tients with AF were summarized in the CHA2DS2-
VASc score. Several reports have found that most
of these factors were independent predictors of stroke
in patients with AF [30-32], which is also similar
to our study. Therefore, it is not surprising that our
patients with AF had a high CHA2DS2-VASc score.
Stratification of stroke risk using this scale can help
identify patients at “low risk” (CHA2DS2-VASc score
= 0 in men, or 1 in women), who do not require an-
tithrombotic therapy, and patients in whom oral an-
ticoagulation should be considered (CHA2DS2-VASc
> 1 in men and = 2 in women) [33]. Recently, it has
been suggested that an increase in CHA2DS2-VASc
score not only predicts stroke in patients with AF, but
is also associated with prognosis after stroke [34].

Our study shows that in patients with AF, isch-
aemic stroke is not necessarily the result of cardioem-
bolism. Other factors, such as vascular disease, which
may increase the risk of stroke, may also be factors in
the development of AF. Identification of other poten-
tial causes of stroke in patients with AF is important,
as is monitoring stroke patients with other risk factors
to detect asymptomatic AF that may be unrecognised.
These findings have important implications for sec-
ondary stroke prevention.

Limitations

There are several limitations of our study. This was
a single-centre, retrospective study, so there exist po-
tential unidentified confounders. The incidence of AF
may have been underestimated because of asymptom-
atic AF episodes. We evaluated only the most common
clinical risk factors of stroke. Further prospective stud-
ies with evaluation of a larger population and consider-
ation of other risk factors of stroke are needed.

Conclusions

Patients with stroke and AF had additional risk
factors coexisting with arrhythmia. In our study,
independent risk factors for stroke in the AF group
were female gender, older age, heart failure, and coro-
nary artery disease. The detection of other potential
causes of stroke in patients with AF is important to
allow modification of some of them and to establish
effective treatment to improve outcomes in this group
of patients.
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