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ABSTRACT

Background and objectives Prior evidence suggests that
atrial fibrillation detected after stroke (AFDAS) is distinct
from known atrial fibrillation (KAF), with particular clinical
characteristics and impacts on outcomes in ischaemic
stroke. However, the results remained inconsistent in
ischaemic stroke, and the role of AFDAS in haemorrhagic
stroke remains unclear. Therefore, we aimed to estimate
the prevalence, risk factors and prognostic value of AFDAS
in haemorrhagic stroke in comparison with ischaemic
stroke.

Methods This was a multicentre cohort study. Patients
who had an ischaemic and haemorrhagic stroke
hospitalised in the Chinese Stroke Center Alliance
hospitals were enrolled and classified as AFDAS, KAF

or sinus rhythm (SR) based on heart rhythm. Univariate
and multivariate logistic regression analyses were used

to assess the prevalence, characteristics, risk factors

and outcomes of AFDAS, KAF and SR in different stroke
subtypes.

Results A total of 913163 patients, including 818799 with
ischaemic stroke, 83450 with intracerebral haemorrhage
(ICH) and 10914 with subarachnoid haemorrhage

(SAH), were enrolled. AFDAS was the most common in
ischaemic stroke. There were differences in the risk factor
profile between stroke subtypes; older age is a common
independent risk factor shared by ischaemic stroke (OR
1.06, 95% Cl 1.06 to 1.06), ICH (OR 1.08, 95%Cl 1.07 to
1.09) and SAH (OR 1.07, 95%Cl 1.05 to 1.10). Similar

to KAF, AFDAS was associated with an increased risk of
in-hospital mortality compared with SR in both ischaemic
stroke (OR 2.23, 95% Cl 1.94 t0 2.56) and ICH (OR 2.84,
95%Cl 1.84 t0 4.38).

Discussion There are differences in the prevalence,
characteristics and risk factors for AFDAS and KAF in
different stroke subtypes. AFDAS was associated with

an increased risk of mortality compared with SR in both
ischaemic stroke and ICH. Rhythm monitoring and risk
factor modification after both ischaemic and haemorrhagic
stroke are essential in clinical practice. More emphasis and
appropriate treatment should be given to AFDAS.

INTRODUCTION
Multiple interactions occur among atrial
fibrillation (AF) and cerebrovascular diseases.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Atrial fibrillation detected after stroke (AFDAS) was
proposed as a novel specific clinical entity which
may have distinctive clinical and prognostic char-
acteristics. Studies of characteristics and prognostic
value of AFDAS have vyielded inconsistent conclu-
sions in ischaemic stroke, and AFDAS in haemor-
rhagic stroke has rarely been studied.

WHAT THIS STUDY ADDS

= Distinctive prevalence, characteristics and risk fac-
tor profiles of AFDAS were found in different stroke
subtypes. In patients with ischaemic stroke and in-
tracerebral haemorrhage, patients with AFDAS had
a higher risk of in-hospital mortality than those with
sinus rhythm, and there were no significant differ-
ences compared with patients with known atrial
fibrillation.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Rhythm monitoring, risk factor modification and
AFDAS treatment are important in clinical practice

after both ischaemic and haemorrhagic stroke.

AF is a well-known risk factor for ischaemic
stroke, and brain injury can in turn lead to
arrhythmia.' Determining whether AF occur-
ring in patients is triggered by stroke or pre-
existing and is the underlying cause of stroke
is clinically significant but challenging. AF
detected after stroke (AFDAS) was proposed
as a new concept to characterise AF that was
not known before but was newly detected after
stroke, which is easy to diagnose and makes
the classification of patients who had stroke
with AF more convenient in clinical practice.”
AFDAS may comprise cardiogenic, neuro-
genic and mixed variants.” In recent years,
AFDAS has attracted considerable atten-
tion due to its therapeutic and prognostic
significance. Identifying differences between
AFDAS and known AF (KAF), which is
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defined as AF diagnosed before stroke onset, is important
for understanding the mechanisms of AFDAS and char-
acterising potential differences in the risk-benefit profile
of oral anticoagulation.* However, studies comparing
AFDAS, KAF and sinus rhythm (SR) in ischaemic stroke
have yielded inconsistent conclusions. Some studies have
demonstrated that patients with AFDAS have a lower prev-
alence of cardiovascular comorbidities and a lower risk
of recurrent ischaemic stroke than patients with KAF.*®
Contrasting data have been reported by other studies.®”

Moreover, prior studies on AFDAS have mainly focused
on ischaemic stroke cases. Theoretically, haemorrhagic
stroke can also trigger neuropathways of AFDAS, such as
inflammation and autonomic dysregulation.®” Since AF is
not a common aetiology of haemorrhagic stroke, AFDAS
is less likely to be a pre-existing subclinical arrhythmia in
haemorrhagic stroke than in ischaemic stroke. As such,
investigating and comparing the characteristics of AFDAS
and KAF in haemorrhagic stroke with ischaemic stroke
may help to differentiate whether AFDAS is a manifes-
tation of stroke-induced cardiac injury or an underlying
cardiac condition."” Additionally, understanding the
prognostic value of AFDAS can help the development of
prevention and therapeutic strategies in haemorrhagic
stroke. However, the role of AFDAS in intracerebral
haemorrhage (ICH) and subarachnoid haemorrhage
(SAH) has rarely been studied.

To address the forgoing research gaps, we investigated
the prevalence, clinical characteristics and risk factors for
AFDAS and KAF in patients with haemorrhagic stroke
in comparison with patients with ischaemic stroke. The
effects of AFDAS on short-term outcomes in patients with
different stroke subtypes were also assessed.

METHODS

Study population

The present study was conducted using data from the
Chinese Stroke Center Alliance (CSCA) database. The
CSCA is a national, multicentre, hospital-based cohort
that provides a unique platform to better understand a
large cohort of patients hospitalised with stroke across
31 provinces in China. Details of the CSCA have been
described previously."

From August 2015 to July 2019, a total of 1006798
adult patients with stroke or transient ischaemic attack
within 7days of symptom onset from 1476 hospitals were
consecutively recruited in the CSCA programme. After
excluding 6694 patients with missing data on stroke type
and 64929 patients with transient ischaemic attack, a
total of 935175 patients with ischaemic stroke, ICH and
SAH were enrolled initially. We further excluded 20 382
patients with missing data, including prior AF and final
AF diagnosis information, and 1630 patients without
primary outcome information. The remaining 913163
patients were included in the final population, including
818799 patients with ischaemic stroke, 83450 with ICH
and 10914 with SAH (figure 1). When analysing the

independent risk factors for AFDAS after different stroke
subtypes, we further excluded 46 113 patients with KAF. A
total of 867050 patients were included in the analysis of
independent risk factors for AFDAS in patients without
prior AF.

Data collection and definition of covariates

The medical history and records of all the patients were
reviewed for previously known AF by trained physicians.
All patients underwent at least one ECG test during
hospitalisation. ECG monitoring for 24 hours or longer
was performed at the discretion of the treating physician.
Based on their history of AF and results of ECG moni-
toring during hospitalisation, patients were classified into
the following three groups: (1) SR (no prior AF and no
AF detected during hospitalisation), (2) KAF (prior AF
before stroke onset) and (3) AFDAS (no prior AF and
AF diagnosed by ECG monitoring during hospitalisa-
tion). Data on clinical characteristics, medical history and
laboratory findings were collected. Stroke severity was
assessed by the Glasgow Coma Scale (GCS) score. Blood
samples were collected on the second morning of admis-
sion at each subcentre, and biomarkers including fasting
blood glucose, low-density lipoprotein cholesterol (LDL-
C), glycosylated haemoglobin and creatinine were tested
in all subcentres.

Outcomes

Outcomes assessed in this study included in-hospital
mortality and in-hospital complications (myocardial
infarction, epileptic seizure, deep venous thrombosis,
rebleeding and cerebral infarction in patients with
ICH and cerebral haemorrhage in patients who had an
ischaemic stroke).

Statistical analysis

Continuous variables are expressed as the mean=SD
for normally distributed data and median (IQR) for
skewed distributed data. Comparisons between groups
for continuous variables were tested by independent
t-test or Kruskal-Wallis. Pearson’s X* test was performed
for comparison of categorical variables. Univariate and
multivariable logistic regression analyses were used to
determine the association between KAF, AFDAS and
mortality in stroke subtypes. To determine the inde-
pendent risk factors for AFDAS, we performed multi-
variable logistic regression analyses. Variables included
were selected based on clinical importance and their
statistical significance in the univariate analysis. Contin-
uous variables were kept in their original forms in the
multivariable models. A two-sided p value of <0.05 was
considered to be statistically significant. All analyses
were performed with SAS software V.9.4 (SAS Institute).
The Strengthening the Reporting of Observational
Studies in Epidemiology guidelines for cohort studies
were followed.
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Figure 1 Study flow diagram. AF, atrial fibrillation; CSCA, Chinese Stroke Center Alliance; ICH, intracerebral haemorrhage;

SAH, subarachnoid haemorrhage: TIA, transient ischaemic attack.

RESULTS

Prevalence of AFDAS and KAF in different stroke subtypes

Of the 913163 patients who had a stroke included,
83450 patients had ICH, 818799 had ischaemic stroke
and 10914 had SAH. The mean length of hospital stay
was 16.5days in patients with ICH, 11.6days in patients
with ischaemic stroke and 14.9 days in patients with SAH.
During hospitalisation, among the 83450 patients with
ICH, 665 (0.80%) had AFDAS, 1305 (1.56%) had KAF
and 81480 (97.64%) had SR. Among the 818799 patients
who had an ischaemic stroke, 18 785 (2.29%) had AFDAS,
44700 (5.46%) had KAF and 755314 (92.25%) had SR.
Among the 10914 patients with SAH, 76 (0.70%) had
AFDAS, 108 (0.99%) had KAF and 10730 (98.31%) had
SR. The prevalence of AFDAS, KAF and SR differed by
stroke subtype (figure 2). Patients who had an ischaemic
stroke had the highest rates of AFDAS and KAF, whereas
patients with SAH had the lowest rates. The prevalence
of AFDAS was higher in patients with ischaemic stroke
than in those with ICH (2.29% vs 0.80%, p<0.0001) and
SAH (2.29% vs 0.70%, p<0.0001). When compared with
patients with SAH, patients with ICH had a higher preva-
lence of AFDAS (0.80% vs 0.70%, p<0.0001).

Clinical characteristics of AFDAS, KAF and SR in different
stroke subtypes

When comparing baseline clinical characteristics between
patients with AFDAS, KAF and SR in patients with ICH,
compared with patients with KAF, those with AFDAS had
a higher systolic blood pressure on admission and had a

I ~rDAs I KAF [ SR

Ischaemic stroke .29% 92.25%

T T
20 40 60 80100

T
0 2 4 6 8

Proportion (%)

Figure 2 Prevalence of atrial fibrillation detected after
stroke (AFDAS), atrial fibrillation known before stroke (KAF)
and sinus rhythm (SR) in different stroke subtypes. Data
are proportions. ICH, intracerebral haemorrhage; SAH,
subarachnoid haemorrhage.
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lower prevalence of prior hypertension, diabetes mellitus,
dyslipidaemia, heart failure, myocardial infarction and
stroke. Compared with patients with SR, those with
AFDAS were older; more likely to be admitted to tertiary
hospitals; had lower GCS scores on admission and higher
CHA2DS2-VASC scores; and had a higher prevalence of
prior myocardial infarction (online supplemental table
1).

In patients who had an ischaemic stroke, compared with
patients with KAF, those with AFDAS were older; more
likely to be male; more likely to be admitted to tertiary
hospitals; had higher systolic pressure on admission;
had a lower prevalence of prior hypertension, diabetes,
heart failure, myocardial infarction and stroke; and had
a lower CHA2DS2-VASC score. Compared with patients
with SR, those with AFDAS were older; more likely to be
admitted to tertiary hospitals; had lower levels of systolic
blood pressure; had higher CHA2DS2-VASC scores; had
a higher prevalence of prior heart failure and myocardial
infarction; and had a lower prevalence of prior hyperten-
sion, diabetes and stroke (online supplemental table 2).

In patients with SAH, compared with patients with
KAF, those with AFDAS had a lower prevalence of prior
stroke and had a lower CHA2DS2-VASC score. Compared
with patients with SR, those with AFDAS were older, had
higher CHA2DS2-VASC scores and had a higher preva-
lence of prior hypertension and diabetes (online supple-
mental table 3).

In-hospital complications and mortality

When comparing in-hospital complications between
patients with AFDAS, KAF and SR among those with
ICH, univariate analysis demonstrated that compared
with patients with SR, patients with AFDAS had higher
proportions of rebleeding, cerebral infarction, myocar-
dial infarction, seizure and deep venous thrombosis
(online supplemental table 1). In patients who had an
ischaemic stroke, univariate analysis demonstrated that
compared with patients with SR, patients with AFDAS
had higher proportions of in-hospital complications,
including myocardial infarction, seizure and deep venous
thrombosis. Compared with patients with KAF, patients
with AFDAS had lower rates of these in-hospital compli-
cations (online supplemental table 2). In patients with

SAH, univariate analysis demonstrated that compared
with patients with SR, patients with AFDAS had higher
rates of myocardial function and seizures, but no signifi-
cant difference was found between patients with AFDAS
and KAF (online supplemental table 3).

The results from multivariable logistic regression
analysis regarding in-hospital death in patients with
ICH are presented in table 1. The fully adjusted models
demonstrated that compared with patients with SR, both
patients with AFDAS and KAF had a significantly higher
rate of mortality (adjusted ORs 2.84; 95% CI 1.84 to 4.38
and 1.87; 95% CI 1.32 to 2.66, respectively). In contrast,
the mortality rate in patients with AFDAS was not
different from that of patients with KAF (adjusted ORs
1.51; 95% CI 0.88 to 2.62) in the fully adjusted model. In
patients who had an ischaemic stroke, as shown in table 2,
the fully adjusted models demonstrated that compared
with patients with SR, both patients with AFDAS and KAF
had a higher rate of mortality (adjusted ORs 2.23; 95% CI
1.94 to 2.56 and 2.23; 95% CI 2.02 to 2.46, respectively).
In contrast, the mortality rate in patients with AFDAS was
not different from that of patients with KAF (adjusted OR
1.00; 95% CI 0.86 to 1.16) in the fully adjusted model. In
patients with SAH, as shown in table 3, the fully adjusted
models showed that KAF (adjusted OR 2.75; 95% CI 1.12
to 6.75) but not AFDAS (adjusted OR 1.22; 95% CI 0.34 to
4.46) was associated with a higher mortality rate than SR.
The mortality rate was not significantly different between
patients with AFDAS and KAF (adjusted OR 0.45; 95% CI
0.09 to 2.10) in the fully adjusted model.

Independent risk factors for AFDAS

In the multivariable logistic regression analysis, older age
(p<0.0001), lower LDL-C levels (p=0.0423) and more
severe stroke (p<0.0001) were independently associated
with a higher risk of AFDAS in patients with ICH (online
supplemental table 4). In patients who had an ischaemic
stroke, older age (p<0.0001), female sex (p<0.0001),
more severe stroke (p<0.0001), higher rates of prior heart
failure (p<0.0001), myocardial infarction (p<0.0001) and
use of anticoagulation agents (p<0.0001), lower rates
of prior hypertension (p<0.0001), diabetes (p<0.0001),
stroke (p<0.0001), currentsmoking (p<0.0001), and lower
LDL-C level (p<0.0001) were independently associated

Table 1 ORs (95% Cls) for mortality in patients with ICH according to KAF/AFDAS/SR

In-hospital mortality KAF AFDAS SR

Events, n (%) 87 (6.7) 45 (6.8) 1815 (2.2)

Crude Reference 1.02 (0.70 to 1.47) 0.32 (0.26 to 0.40)
Adjusted Reference 1.51 (0.88 t0 2.62) 0.53 (0.38 t0 0.76)
Crude 3.14 (2.51 t0 3.92) 3.19 (2.35 t0 4.33) Reference
Adjusted 1.87 (1.32 to 2.66) 2.84 (1.84 to 4.38) Reference

Adjusted for age, sex, GCS score, prior hypertension, prior diabetes mellitus, prior heart failure, prior myocardial infarction, prior stroke/TIA,

antiplatelet agents, anticoagulant agents and haematoma evacuation.

AFDAS, atrial fibrillation detected after stroke; GCS, Glasgow Coma Scale; ICH, intracerebral haemorrhage; KAF, known atrial fibrillation; SR,

sinus rhythm; TIA, transient ischaemic attack.
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Table 2 ORs (95% Cls) for mortality in patients who had an ischaemic stroke according to KAF/AFDAS/SR

In-hospital mortality KAF AFDAS SR

Events, n (%) 918 (2.1) 331 (1.8) 2377 (0.3)

Crude Reference 0.86 (0.75 to 0.97) 0.15(0.14 t0 0.16)
Adjusted Reference 1.00 (0.86 to 1.16) 0.45 (0.41 to 0.50)
Crude 6.64 (6.151t0 7.17) 5.68 (5.06 to 6.38) Reference
Adjusted 2.23 (2.02 to 2.46) 2.23 (1.94 to 2.56) Reference

Adjusted for age, sex, GCS score, prior hypertension, prior diabetes mellitus, prior heart failure, prior myocardial infarction, prior stroke/
transient ischaemic attack, antiplatelet agents, anticoagulant agents and intravenous thrombolysis with recombinant tissue plasminogen

activator (IV tPA) itreatment.

AFDAS, atrial fibrillation detected after stroke; GCS, Glasgow Coma Scale; KAF, known atrial fibrillation; SR, sinus rhythm.

with higher risk of AFDAS (online supplemental table
5). In patients with SAH, older age (p<0.0001) and prior
hypertension (p=0.0404) were independent risk factors
for AFDAS (online supplemental table 5).

DISCUSSION

Several major findings emerged from this multicentre
register-based cohort study. First, the prevalence of
AFDAS was different in ischaemic stroke, ICH and SAH.
Patients who had an ischaemic stroke had the highest rate
of AFDAS, whereas the rate of AFDAS in patients with
SAH was the lowest. Second, patients with AFDAS tended
to have more in-hospital complications than patients
with SR but fewer complications than patients with KAF.
In patients with ischaemic stroke and ICH, patients with
AFDAS had a higher risk of in-hospital mortality than
those with SR, and there were no significant differences
compared with patients with KAF. In patients with SAH,
no significant associations were observed between AFDAS
and in-hospital mortality.

Identifying the mechanisms of AFDAS is essential for
secondary prevention strategies. Comparing the preva-
lence, clinical characteristics between AFDAS and KAF
in different stroke types can help us better understand
the mechanisms and determine therapeutic strategies
of patients with AFDAS. There was evidence that AFDAS
has a more benign profile, which indicates that patients
with AFDAS may not need active monitoring and aggres-
sive treatment as KAF.* However, the results remain

controversial to date.!*® In addition, a recent study
suggested that AFDAS can be separated into different
subtypes according to detection time, including early and
remote AFDAS, which is usually first detected beyond 3
months after stroke occurrence.'® Remote AFDAS is less
likely to have any pathogenic role in the index stroke,
while early AFDAS is more likely to be associated with the
index stroke and may comprise a mix of cardiogenic and
neurogenic phenotypes. All AFDAS in the current study
was detected during hospitalisation within 1 month after
index stroke, which represents early detected AFDAS.
The results of the current study demonstrated that
patients with AFDAS had a lower prevalence of cardiovas-
cular risk factors and cardiac diseases than patients with
KAF. However, in several previous studies conducted in
Japan and Germany, patients with AFDAS and KAF were
found to share common cardiovascular risk factors.'” '
Possible reasons for this discrepancy in findings may be
due to differences in sample sizes and study populations.
The results of several recent studies with larger popula-
tions conducted in America, Canada and China support
our findings showing a lower frequency of cardiovascular
risk factors in patients with AFDAS than in those with
KAFE.”” The results support the hypothesis that AFDAS is
a different clinical entity with KAF and may be more likely
to arise from neurogenic forces. On the other hand, the
prevalence of AFDAS was significantly higher in patients
with ischaemic stroke than in those with haemorrhagic
stroke in the present study. This indicates that in addition

Table 3 ORs (95% Cls) for mortality in patients with SAH according to KAF/AFDAS/SR

In-hospital mortality KAF AFDAS SR

Events, n (%) 8 (7.4) 5 (6.6) 315 (2.9)

Crude Reference 0.88 (0.28 to 2.80) 0.38 (0.18 10 0.78)
Adjusted Reference 0.45 (0.09 to 2.10) 0.36 (0.15 to 0.89)
Crude 2.65 (1.28 t0 5.48) 2.33 (0.93 t0 5.81) Reference
Adjusted 2.75(1.12 t0 6.75) 1.22 (0.34 to 4.46) Reference

Adjusted for age, sex, GCS score, prior hypertension, prior diabetes mellitus, prior heart failure, prior myocardial infarction, prior stroke/
transient ischaemic attack, antiplatelet agents, anticoagulant agents and treatment methods.
AFDAS, atrial fibrillation detected after stroke; GCS, Glasgow Coma Scale; KAF, known atrial fibrillation; SAH, subarachnoid haemorrhage;

SR, sinus rhythm.

656 Guo J, et al. Stroke & Vascular Neurology 2024;9:002974. doi:10.1136/svn-2023-002974

yBLAdoo Aq paroaloid 1sanb Aq GZoz ‘2 AelN UO Jwod g uAs//:dny woly papeojumoq +20z Arenigad 9T Uo 1/26200-S202-UAS/OETT 0T Se paysiiand 1s.1) ;j0InaN ISEA aons


https://dx.doi.org/10.1136/svn-2023-002974
https://dx.doi.org/10.1136/svn-2023-002974
https://dx.doi.org/10.1136/svn-2023-002974
http://svn.bmj.com/

to neurogenic forces, cardiogenic forces may also play an
important role in AFDAS. A large proportion of AFDAS
in patients with ischaemic stroke may pre-exist before
stroke but remain undiagnosed until stroke. This kind of
AFDAS bears a similar profile as KAF and is more likely to
be observed in ischaemic stroke and be a causative agent.
Of note, the prevalence of AFDAS was approximately
2.5% in patients who had an ischaemic stroke in previous
studies,” ® which is higher than that in our study. One
possible reason is that 224 hours of monitoring was used
in some previous studies. But not all patients who had a
stroke in the current study underwent prolonged ECG
monitoring. This means that the percentage of AFDAS
is likely an underestimation since subclinical AF may
have gone undetected. In a recent study, ECG-detected
AFDAS was found to be associated with higher recurrent
ischaemic stroke risk than prolonged cardiac monitoring-
detected AFDAS." This indicated that there might be
differences in characteristics and prognosis value between
AFDAS detected by different methods. Future studies are
needed to further confirm the clinical significance of
AFDAS according to its different types.

Comparing the clinical outcomes of patients who had a
stroke with AFDAS, KAF and SR can further help us deter-
mine the mechanisms and proper therapeutic strategies.
However, previous studies targeted ischaemic stroke have
yielded inconsistent results. A retrospective cohort study
conducted in Canada reported no difference in the risk
of recurrent stroke between patients with AFDAS and SR.”
On the other hand, two other cohort studies in America
and China demonstrated that patients with AFDAS had
an elevated risk of ischaemic stroke recurrence and
mortality rate when compared with patients with SR.®”
Another study conducted in Japan also demonstrated that
stroke severity and in-hospital outcomes in patients with
AFDAS did not differ from those with KAF.'® Similarly, in
the current study with a larger sample size, we observed
that similar to KAF, patients with AFDAS had a higher
in-hospital mortality rate than those with SR, even after
controlling for potential confounders. As such, active
cardiac monitoring and treatments for AFDAS in patients
with ischaemic stroke should still be given attention in
the current clinical practice. Distinguishing neurogenic
AFDAS from cardiogenic cases in the future is essen-
tial for individualised secondary prevention strategy
determination.

Unlike ischaemic stroke, the prognostic value of AFDAS
in patients who had a haemorrhagic stroke has rarely
been investigated. A prior population-based registry study
conducted in France showed that AF was not associated
with an increased probability of early death in patients
with ICH after adjusting for potential confounders.*
Notably, this study did not distinguish between KAF and
AFDAS. The sample size in the previous study might also
contribute to limited power to detect differences. In
contrast, our results demonstrated that AFDAS in patients
with ICH had a similar mortality rate when compared with
patients with KAF and higher mortality when compared

with patients with SR. This finding highlights that patients
with ICH with AFDAS should also be regarded as high
risk. Holistic cardiac surveillance and preventive strate-
gies are warranted in these patients. Notably, study results
and conclusions should be interpreted cautiously for
the reason that not all patients who had a haemorrhagic
stroke had undergone prolonged ECG monitoring in the
current study. Some patients in the SR group might have
AF but remained undetected. In future studies, uniform
monitoring of cardiac rhythm after stroke onset will help
us confirm the prognostic value of AFDAS and determine
the optimal therapeutic strategy in patients with ICH.

Arrhythmia often occurs in the acute phase of SAH due
to central sympathetic nerve system activation.' ' Exces-
sive catecholamine release after SAH leads to cardiomyo-
cyte toxicity and cardiac system instability and induces
the occurrence of AF.* The results of the current study
demonstrated that KAF, but not AFDAS, was associated
with an increased risk of mortality in patients with SAH,
which is inconsistent with a previous study, in which AF or
atrial flutter occurred in 3.3% of patients with SAH and
was associated with an increased risk of death.? Of note,
the rate of AFDAS among patients with SAH in our study
was lower. One explanation is that the previous study
did not differentiate KAF and AFDAS, and a substantial
proportion of AF might pre-exist. Further studies with
longer duration of follow-up are warranted to confirm
our results and determine the role of AFDAS in patients
with SAH.

We identified different risk factor profiles of AFDAS for
different stroke subtypes; older age and a lower LDL-C
level are common risk factors for AFDAS in patients free
of prior AF shared by ischaemic stroke and haemorrhagic
stroke. The same phenomenon has also been shown in
the general population. Age is a well-known risk factor
for AF due to increased atrial fibrosis.** Higher LDL-C
has also been found to have a protective effect against AF
in the general population.”” The underlying mechanism
may be that cholesterol, as the main component of cell
membranes, can modulate the function of ion channels
that are involved in the initiation of AF.2® Of note, since
ECG monitoring for 24 hours or longer was performed
at the discretion of the treating physician, patients with
older age and more other risk factors might be more
likely to receive prolonged cardiac monitoring after
stroke. Therefore, the risk factors for AFDAS detected in
the current study may not be completely representative
of new-onset AF after stroke. Future studies with more
uniform monitoring methods are needed to confirm the
risk factors for AFDAS and understand the pathophysio-
logical pathways to prevent AFDAS from occurring and
perpetuating atrial remodelling.

This study draws strength from the large, compre-
hensive and validated inpatient registry data. However,
several limitations should be considered. First, the diag-
nosis of AFDAS was based on ECGs or 24-hour Holter
monitoring, which may cause a detection bias, especially
in patients who had no ischaemic stroke and in those
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with fewer risk factors for AF. Despite this, our data from
the large national database are a reflection of AFDAS
detection and its prognostic value in a current real-world
clinical setting. Future studies with uniform long-term
cardiac monitoring after stroke are needed to confirm
our findings. Second, there was a lack of information
regarding the location and size of the lesions, which may
have biased the results. The characteristics of lesions and
their impact on outcomes should be considered in future
studies. Third, we could not distinguish neurogenic cases
from cardiogenic cases in AFDAS to assess their charac-
teristics and impact on outcomes. Identifying the specific
pathophysiology of AFDAS is essential and should be
established in experimental models. Finally, the study was
conducted among a homogeneous population in China,
and whether these results are generalisable to other non-
Asian populations remains to be investigated.

Taken together, our results suggested that in ischaemic
stroke, although AFDAS cases have less abnormal cardiac
substrate, cardiac mechanisms might still be important
triggers. The relationship between AFDAS and increased
risk of mortality highlights the importance of rhythm
monitoring, risk factor modification and appropriate
treatment for AFDAS after both ischaemic and haem-
orrhagic stroke. More targeted studies are needed to
better address the pathophysiology of AFDAS and iden-
tify specific biomarkers to distinguish neurogenic AFDAS
from cardiogenic AFDAS. Additionally, randomised clin-
ical trials are needed to determine the most appropriate
secondary strategies for patients who had a stroke with
AFDAS.
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