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Abstract
Background Intravenous thrombolysis (IVT) and/or endovascular therapy (EVT) are currently considered best practices in 
acute stroke patients. Data regarding the efficacy and safety of reperfusion therapies in patients with atrial fibrillation (AF) 
are conflicting as regards haemorrhagic transformation, mortality, and functional outcome. This study sought to investigate 
for any differences, in terms of safety and effectiveness, between AF patients with acute ischaemic stroke (AIS) treated and 
untreated with reperfusion therapies.
Methods Data from two multicenter cohort studies (RAF and RAF-NOACs) on consecutive patients with AF and AIS were 
analyzed to compare patients treated and not treated with reperfusion therapies (IVT and/or EVT). Multivariable logistic 
regression analysis was performed to identify independent predictors for outcome events: 90-day good functional outcome 
and mortality. A propensity score matching (PSM) analysis compared treated and untreated patients.
Results Overall, 441 (25.4%) were included in the reperfusion-treated group and 1,295 (74.6%) in the untreated group. The 
multivariable model suggested that reperfusion therapies were significantly associated with good functional outcome. Rates 
of mortality and disability were higher in patients not treated, especially in the case of higher NIHSS scores. In the PSM 
comparison, 173/250 patients (69.2%) who had received reperfusion therapies had good functional outcome at 90 days, 
compared to 146/250 (58.4%) untreated patients (p = 0.009, OR: 1.60, 95% CI:1.11–2.31).
Conclusions Patients with AF and AIS treated with reperfusion therapies had a significantly higher rate of good functional 
outcome and lower rates of mortality compared to those patients with AF and AIS who had undergone conservative treatment.

Keywords ischaemic stroke · atrial fibrillation · reperfusion therapies · intravenous thrombolysis · endovascular therapy · 
outcome

Introduction

Atrial fibrillation (AF) is the most prevalent sustained car-
diac arrhythmia encountered in clinical practice, present 
in approximately 15% to 20% of all ischaemic strokes [1]. 
Moreover, AF has been reported to increase the risk of 
ischemic stroke by 4 to fivefold, especially in patients over 
80 years [2, 3]. Ischaemic stroke patients with concomi-
tant AF generally have higher baseline stroke severity with 
larger severe hypoperfusion volumes and larger infarct size, 
and more frequent severe haemorrhagic transformation [4, 
5]. Moreover, patients with AF are more often older and 
therefore carry a higher vascular risk due to the presence 
of vascular comorbidities which are known to increase the 
risks of both AF and AIS; this is, despite the use of oral 

anticoagulants at the time of stroke onset [6, 7]. Because of 
this, patients with acute ischaemic stroke (AIS) and AF more 
frequently have more severe ischaemic strokes with poorer 
outcomes, greater disability and higher mortality rates, when 
compared to AIS patients without a history of AF [8].

Acute reperfusion therapies, that are intravenous throm-
bolysis (IVT) and/or endovascular therapy (EVT), are cur-
rently considered best practices for the management of 
AIS, as their administration is associated with better func-
tional outcomes, along with lower morbidity, mortality, and 
long-term disability rates, compared to patients not treated 
[9–12]. However, data regarding the efficacy and safety of 
reperfusion therapies in patients with AF have been conflict-
ing concerning functional outcome, as well as the rates of 
mortality, morbidity and haemorrhagic transformation.

http://crossmark.crossref.org/dialog/?doi=10.1007/s10072-024-07555-z&domain=pdf
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A 2021 metanalysis [13] including a total of 8,509 
patients compared the outcomes associated with the admin-
istration of IVT treatment in AIS patients with AF versus 
non-AF patients and reported that the AF cohort, overall, 
had significantly lower rates of good functional outcomes 
(mRS 0–2), as well as significantly higher mortality. Besides 
the impact on functional outcome, AF was suggested to be 
an independent risk factor correlated with non-early reca-
nalization [14]. Another study [15] reported opposite results, 
with patients with AF and AIS treated with IVT showing 
more frequently excellent outcomes (mRS 0–1) and good 
outcomes (mRS 0–2) at 3 months and less frequent death 
when compared with non-treated patients.

Likewise, data regarding the effect of endovascular ther-
apy (EVT) in ischaemic stroke patients and AF has been 
conflicting. A recent metanalysis [16] including 6,543 
patients reported significantly lower rates of mRS 0–2 
among patients with AIS and AF treated with EVT, when 
compared to patients without AF, as well as higher mortality. 
In contrast, similar rates of 90-day good functional outcome 
were reported for patients with and without AF and large 
vessel occlusion treated with EVT [17].

To the best of our knowledge, no randomized clinical 
trial has been designed to investigate for a possible interac-
tion between AF and reperfusion therapies and any effect 
on functional outcome and mortality. Presently, it remains 
unclear whether ischaemic stroke patients with AF might 
respond differently to reperfusion therapies and whether 
the presence of AF might have any consequences on stroke 
outcomes.

In light of the above, the aim of our study was to inves-
tigate for any effects associated with the use of reperfusion 
therapies in patients with AIS and AF; specifically, 90-day 
functional outcome and mortality.

Methods

Study design and population

We performed a post-hoc analysis of pooled individual data 
from a previously published international collaboration of 
investigator-initiated prospective cohort studies; namely the 
RAF and RAF-NOACs studies. Details regarding the study 
designs and methods can be obtained from the published 
studies [18, 19].

The studies included patients with AIS who completed a 
systematic 3-month follow-up after the index event and who 
had a diagnosis of nonvalvular AF, either known before or 
post-index event. The RAF study included patients treated 
with either vitamin K antagonists (VKAs) or direct oral anti-
coagulants (DOACs); the RAF-NOACs study included only 
patients treated with DOACs.

Exclusion criteria of both studies were: (1) intracerebral 
haemorrhage that had occurred before the index event; (2) 
mechanical heart valves; (3) rheumatic or severe mitral valve 
stenosis; (4) long-term secondary stroke prevention with 
antiplatelets only; or (5) missing information on antithrom-
botic treatment before and after the index event.

Standard stroke unit care, monitoring, and treatment were 
provided according to current international recommenda-
tions for AIS.

Data collection

Data were collected as described in prior publications [18, 
19]: local investigators were responsible for compiling 
standardised forms with predefined variables using indi-
vidual patient data from corresponding study databases. 
Completed forms were sent to the coordinating centre in 
Perugia, Italy, where the pooled analysis was performed. 
The corresponding author and all of the co-authors had full 
access to the data and took responsibility for the integrity 
of the analysis.

Baseline data

The following baseline variables were collected: age, sex, 
and information on any ongoing anticoagulation treatment 
with VKAs or DOACs at both admission and after the 
index event. DOAC therapy was defined as the following: 
apixaban 2.5 mg or 5 mg twice daily; dabigatran 110 mg or 
150 mg twice daily; edoxaban 30 mg or 60 mg once daily; 
or rivaroxaban 15 mg or 20 mg once daily. Treatment with 
VKAs was defined as acenocoumarol/warfarin. The choice 
of treatment was decided by the treating physician. Informa-
tion about NIHSS scores, blood glucose levels, and systolic 
blood pressure values on admission were also recorded for 
all the patients. The following risk factors were collected: 
history of hypertension (blood pressure of ≥ 140/90 mmHg 
at least twice before stroke or antihypertensive therapy), cur-
rent smoking, hyperlipidaemia (total cholesterol ≥ 200 mg/
dL or triglyceride ≥ 140 mg/dL or lipid-lowering therapy), 
history of symptomatic ischaemic heart disease (myocar-
dial infarction, angina, existence of multiple lesions on thal-
lium heart isotope scan or evidence of coronary disease on 
coronary angiography), history of congestive heart failure, 
current alcohol abuse (≥ 300 g per week), and history of 
previous AIS or transient ischaemic attack (TIA). Moreo-
ver, information regarding any administered reperfusion 
therapies was also obtained. Acute reperfusion therapies 
were defined as IVT with r-tPA at the dosage of 0.9 mg/Kg 
and EVT that were delivered as per standard local protocol. 
On admission, either a cerebral CT without contrast or an 
MRI scan was performed on all patients to exclude intrac-
ranial haemorrhage. A second brain CT scan or MRI was 
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also performed 24 to 72 h from stroke onset on all patients. 
Haemorrhagic transformation (HT) was defined on CT as 
any degree of hyperdensity within the area of low attenu-
ation and was classified as either hemorrhagic infarction 
or parenchymal hematoma. On MRI, HT was defined as 
hypointensity on axial T1- and T2-weighted images. HT 
was considered symptomatic if accompanied by a decline 
in neurological status (an increase of ≥ 4 points in NIHSS 
score) or death, in the absence of any bleeding evidence on 
the first CT.

Evaluation of outcome

Follow-up was initiated at the time of the index event and 
lasted 3 months. Follow-up visits and outcome adjudica-
tion were performed by local investigators, in a non-blinded 
manner.

Primary outcome measures were death or disability and 
good functional outcome at 90 days. Disability was defined 
as a modified Rankin Scale (mRS) of 3–5. Good functional 
outcome was defined as a mRS of 0–2.

Secondary outcome was defined as mortality at 90 days.

Statistical analysis

We compared baseline characteristics of reperfusion-treated 
and not-treated patients using the χ2 test for categorical 
variables or the Mann–Whitney U test for continuous vari-
ables. Patient characteristics are summarized for continuous 
variables as mean ± SD if they were normally distributed and 
as median and interquartile range if they were not normally 
distributed. While categorical variables were presented as 
absolute numbers and percentages. The risk of the study 
outcomes between reperfusion-treated and untreated cohorts 
was compared using logistic regression analysis. Results 
were reported as odds ratios (OR) and 95% Confidence 
Intervals (CIs). Multivariable analysis was performed using 
logistic regression to investigate for any independent pre-
dictors of the primary outcomes: good functional outcome 
(mRS 0–2) and mortality assessed at 90 days from AIS. The 
independent variables included in the multivariable models 
were: age, male sex, NIHSS score, systolic blood pressure 
(SBP), blood glucose levels at admission, history of dia-
betes, history of hypertension, hyperlipidemia, presence of 
paroxysmal AF, history of stroke or TIA, current smoking 
habit, current alcohol use, history of congestive heart failure 
(CHF), history of myocardial infarction (MI), oral antico-
agulants (DOACs or warfarin) at admission.

Using propensity score matching (PSM), a further analy-
sis was performed that compared patients treated and not 
treated with reperfusion therapies. This score was calculated 
by including selected variables from the univariate analy-
sis, using backward stepwise analysis with a 0.1 level as 

a screening criterion. Subsequently, matching was carried 
out with a 1:1 ratio across the groups, without replacement, 
and with a forced preservation of bridging cases. Data were 
analyzed using the SPSS/PC Win package 25.0. Statistical 
significance was defined as p < 0.05.

Results

Characteristics of the study population

The overall cohort for this analysis included a total of 1,736 
patients with AIS and known or newly diagnosed AF: 441 
patients (25.4%) were treated with reperfusion therapies 
(IVT and/or EVT), while 1,295 (74.6%) received conserva-
tive treatment. Of the treated patients, 346 (78.4%) received 
IVT, 51 (11.6%) received IVT plus EVT, and 44 (10%) 
received only EVT. We combined all the patients who had 
received IVT and/or EVT in one group and considered them 
as the treated group.

Patients treated with reperfusion therapies were on aver-
age younger (73.5 years vs. 76.8 years, p < 0.001) and had 
more severe strokes according to NIHSS score (11.7 vs 7.2, 
p < 0.001). The two groups differed significantly for their 
systolic blood pressure values (153 mmHg vs. 149.4 mmHg, 
p = 0.009), known or newly diagnosed paroxysmal AF (48% 
vs 39.9%, p = 0.004), and history of stroke or TIA (18.8% 
vs. 28.7%, p < 0.001). Patients who received reperfusion 
therapies less frequently received anticoagulation therapies 
on admission (15.4% vs 28.5%, p < 0.001) and were more 
likely to have been treated with oral anticoagulants after 
the index event (86.8% vs. 76.4%, p < 0.001). The baseline 
characteristics of the patients are summarized in Table S1 
in the Supplemental Materials.

Rates and predictive factors of outcome events

At 90 days, 668 patients (38.5%) were deceased or disabled 
(mRS 3–6) and 1,033 (59.5%) had good functional outcome 
(mRS 0–2).

The results from the univariate analysis suggested that 
those patients who were deceased or disabled were older, 
more frequently males, had more severe ischaemic stroke 
(according to NIHSS score), more often had paroxysmal 
AF, hyperlipidemia and higher blood glucose levels, and 
were more likely to be current smokers and alcohol abus-
ers. Rates of patients treated with reperfusion therapies did 
not differ significantly in the two groups (23,9% vs 26,1%, 
p = 0.3). Primary outcomes at 90 days are summarized in 
Table S2 in the Supplemental Materials. Regarding mor-
tality (Table S3 in Supplemental Materials), the univariate 
analysis indicated that older age, higher NIHSS score, and 
higher blood glucose levels were more frequent in patients 
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who were deceased at 90 days. Death at 90 days was less 
frequent in patients treated with reperfusion therapies (4.5% 
vs 7.9%, p = 0.006). No difference was observed in terms of 
good functional outcome (Table 1).

No statistically significant difference was found between 
the two groups regarding the rates of haemorrhagic trans-
formation (14.2% vs 12.1%, p = 0.2), even though the inci-
dence of haemorrhagic transformation was higher in patients 
treated with reperfusion therapies.

The multivariable model suggested that older age 
(OR:0.97, 95% IC:0.96–0.99) and higher NIHSS score 
(OR:0.84, 95% IC:0.81–0.86) were inversely correlated 
with good functional outcome. Treatment with oral antico-
agulants after the index event (OR:4.5, 95% IC:3.26–6.17) 
resulted being an independent predictive factor for good 
functional outcome (Table 2). Regarding secondary out-
come, independent predictive factors of mortality were age 
(OR:1.04, 95% IC:1.01–1.07), male sex (OR:1.15, 95% 
IC:0.70–1.89), NIHSS score (OR:1.09, 95% IC:1.06–1.12), 
and oral anticoagulation after the index event (OR:0.14, 
95% IC:0.08–0.22) (Table 3). Results from the multivari-
able model suggested that reperfusion therapies (IVT and/
or EVT) were significantly associated with a good functional 
outcome, but not with lower mortality.

Regarding the severity of the index event, rates of mor-
tality and disability were found to be higher in patients not 
treated with reperfusion therapies, especially in those with 
higher NIHSS scores (Table S4 in Supplemental Materials, 
Fig. 1).

Of the treated patients, 346 (78.4%) received IVT, 44 
(10%) received EVT only, and 51 (11.6%) received IVT 
plus EVT. Rates of death and worse outcomes (death or 
disability) at 90 days based on the type of acute treatment 
administered are reported in Table 4. When compared to 
untreated patients, patients treated with IVT only, EVT 
only or IVT plus EVT had lower rates of death at 90 days 
(adjusted OR:0.57, 95% CI:0.33–0.97 for IVT and adjusted 
OR:0.56, 95% CI:0.13–2.33 for EVT; OR for IVT + EVT 
not applicable) as well as lower rates of death and disability 
combined (OR:0.71, 95% CI:0.55–0.91 for IVT, OR:1.31, 
95% CI:0.72–2.38 for EVT, and OR:1.17, 95% CI:0.67–2.06 

Table 1  Univariate analysis on good functional outcome and death at 
90 days in patients treated and not treated

Good functional outcome is defined as a modified Rankin Scale of 
0–2
IVT intravenous thrombolysis, EVT endovascular therapy

IVT, EVT or 
combined [n. 
441]

No treatment
[n. 1295]

P value

Good functional outcome 270 (61.2%) 762 (58.8%) 0.3
Death at 90 days 18 (4.5%) 102 (7.9%) 0.006

Table 2  Multivariate model to predict good functional outcome 
(mRS 0–2) in patients with AF and acute ischemic stroke

IVT intravenous thrombolysis, EVT endovascular therapy, NIHSS 
National Institute of Health stroke scale, SBP systolic blood pressure, 
AF atrial fibrillation, TIA transient ischemic attack, CHF congestive 
heart failure, MI myocardial infarction, OAT oral anticoagulation 
therapy. CI confidence interval, OR odds ratio

O.R. [95% CI] P value

Revascularization (IVT + EVT) 2.28 [1.65 – 3.17]  < 0.001
Age 0.97 [0.96 – 0.99] 0.001
Male sex 1.20 [0.90 – 1.57] 0.20
NIHSS 0.84 [0.81 – 0.86]  < 0.001
SBP 0.99 [0.99 – 1.00] 0.31
Blood glucose levels 0.99 [0.99 – 1.00] 0.02
Diabetes 1.09 [0.78 – 1.52] 0.59
Hypertension 1.06 [0.76 – 1.49] 0.69
Hyperlipidemia 1.36 [1.02 – 1.80] 0.03
Paroxysmal AF 0.97 [0.75 – 1.27] 0.87
History of stroke or TIA 0.86 [0.64 – 1.16] 0.34
Current smoker 1.17 [0.86 – 1.58] 0.30
Alcoholism 1.10 [0.63 – 1.89] 0.72
CHF 0.76 [0.54 – 1.07] 0.12
History of MI 0.98 [0.67 – 1.43] 0.93
OAT after the index event 4.50 [3.26 – 6.17]  < 0.001

Table 3  Multivariate model to predict mortality in patients with AF 
and acute ischemic stroke

IVT intravenous thrombolysis, EVT endovascular therapy, NIHSS 
National Institute of Health stroke scale, SBP systolic blood pressure, 
AF atrial fibrillation, TIA transient ischemic attack, CHF congestive 
heart failure, MI myocardial infarction, OAT oral anticoagulation 
therapy, CI confidence interval, OR odds ratio

O.R. [95% CI] P value

Revascularization (IVT + EVT) 0.61 [0.33 – 1.11] 0.10
Age 1.04 [1.01- 1.07] 0.001
Male sex 1.15 [0.70 – 1.89] 0.001
NIHSS 1.09 [1.06 – 1.12]  < 0.001
SBP 1.00 [0.99 – 1.01] 0.50
Blood glucose levels 1.00 [0.99 – 1.00] 0.09
Diabetes 1.02 [0.59 – 1.76] 0.93
Hypertension 0.91 [0.50 – 1.65] 0.76
Hyperlipidemia 0.89 [0.54 – 1.48] 0.67
Paroxysmal AF 1.16 [0.72 – 1.85] 0.53
History of stroke or TIA 0.69 [0.41 – 1.16] 0.16
Current smoker 1.44 [0.85 – 2.41] 0.16
Alcoholism 1.23 [0.49 – 3.06] 0.64
CHF 1.17 [0.66 – 2.06] 0.57
History of MI 1.23 [0.68 – 2.24] 0.48
OAT after the index event 0.14 [0.08 – 0.22]  < 0.001
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for IVT plus EVT). Because of the small number of patients 
in EVT and IVT + EVT groups, adjusted OR could only be 
performed for the IVT cohort.

Following PSM, 250 patients who had received rep-
erfusion therapies were compared with 250 who had not 

(Table 5). No significant differences between the two groups 
were observed. As for the 90-day functional outcome, 
173/250 patients (69.2%) who had received reperfusion ther-
apies, had a good functional outcome, compared to 146/250 
(58.4%) patients who had undergone conservative treatment 
(p = 0.009, OR:1.60, 95% IC:1.11–2.31).

Discussion

In this international, multicenter, prospective cohort study, 
we found that patients with known or newly diagnosed 
AF and AIS treated with reperfusion therapies (IVT and/
or EVT) had statistically significant higher rates of good 
functional outcomes (mRS 0–2), compared to patients not 
receiving reperfusion therapies.

Our results are in line with previous studies [15, 20]. 
Specifically, Padjen et al. [15] reported that patients with 
AF and AIS who had received IVT were more likely to 
have excellent outcomes (mRS 0–1) and good outcomes 
(mRS 0–2) at 3 months, when compared with not treated 

0,00%
10,00%
20,00%
30,00%
40,00%
50,00%
60,00%
70,00%
80,00%
90,00%

100,00%

NIHSS 0-8 NIHSS 9-15 NIHSS>15

Revasculariza�on

No revasculariza�on

Fig. 1  Mortality and disability rates in patients treated and not treated 
with IVT and/or EVT, divided by stroke severity. NIHSS National 
Institute of Health Stroke Scale

Table 4  Rates of death and 
worse outcomes at 90 days 
based on the type of treatment 
administered

Disability is defined as a modified Rankin Scale of 3–5
IVT intravenous thrombolysis, EVT endovascular therapy

IVT only [n. 346] EVT only [n. 44] IVT + EVT [51] No treatment [n.1295]

Death 16 (4.6%) 2 (4.5%) 0 (0%) 102 (7.9%)
Death or dis-

ability
115 (33.2%) 21 (47.7%) 23 (45.1%) 533 (41.2%)

Table 5  Univariate comparison 
between patients treated and 
not treated with reperfusion 
therapies after propensity score 
matching

IVT intravenous thrombolysis, EVT endovascular therapy, NIHSS National Institute of Health stroke scale, 
SBP systolic blood pressure, AF atrial fibrillation, TIA transient ischemic attack, CHF congestive heart fail-
ure, MI myocardial infarction, OAT oral anticoagulation therapy

Treated with IVT or EVT or 
combined
[n. 250]

No revascularization
[n. 250]

P value

Age (mean,years) 75.2 ± 9.4 74.6 ± 10.4 0.21
Sex (M) 123 (49.2%) 116 (46.4%) 0.59
NIHSS score 9.8 ± 5.4 9.1 ± 7.2 0.23
Blood glucose levels 126.8 ± 42.4 123.7 ± 44.1 0.42
SBP 151.2 ± 23.8 153.6 ± 24.2 0.28
Diabetes 46 (18.4%) 46 (18.4%) 1.00
Hypertension 197 (78.8%) 189 (75.6%) 0.46
Hyperlipidemia 83 (33.2%) 79 (31.6%) 0.77
Paroxysmal AF 104 (41.6%) 113 (45.2%) 0.47
History of stroke or TIA 64 (25.6%) 61 (24.4%) 0.84
Current smoker 69 (27.6%) 75 (30%) 0.62
Alcoholism 18 (7.2%) 14 (5.6%) 0.58
CHF 39 (15.6%) 46 (18.4%) 0.48
History of MI 33 (13.2%) 29 (11.6%) 0.68
OAT on admission 46 (18.4%) 47 (18.8%) 1.00
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patients (excellent outcome 58.8% vs 23.8%, OR:4.59, 95% 
CI:2.00–10.52; good outcome 64.7% vs 27.8%, OR:4.75, 
95% CI:2.07–10.92). The same study reported that the deliv-
ery of IVT was associated with significantly lower rates of 
mortality (OR:0.19, 95% CI:0.05–0.77, p = 0.021), which 
was not confirmed in our cohort analysis. This may be 
explained by the fact that patients with AF not treated with 
reperfusion therapies had higher median NIHSS values (14) 
compared to patients included in our analysis.

Regarding EVT, our results are not in agreement with 
those of previous studies. That is, a recent metanalysis [16] 
reported significantly lower rates of good functional out-
come among patients with AIS and AF treated with EVT, 
when compared to AIS patients without AF (OR:0.65, 
95%CI:0.52–0.81, p < 001), as well as higher mortality 
(OR:1.47, 95%CI:1.12–1.92, p = 0.005). Our results suggest 
that, despite the type of administered treatment (IVT only, 
EVT only or IVT plus EVT), patients treated with reper-
fusion therapies had lower rates of both death at 90 days 
and death and disability combined. However, because of the 
small number of patients in EVT and IVT + EVT groups, 
adjusted OR could only be carried out for the IVT treatment 
cohort.

In line with previous study findings, the multivariate 
model indicated that age, NIHSS score and oral anticoagu-
lation after the index event were predictive factors for both 
good functional outcome and mortality.

Results from the univariate analysis differed from the 
multivariate model both in terms of good functional outcome 
and mortality rates. In our opinion, this might be explained 
by the heterogeneity of patient characteristics and by the fact 
that the two groups were mismatched for several risk factors. 
In particular, patients treated with IVT, EVT or both, had 
higher NIHSS values (11.7 vs 7.2, p < 0.001) compared to 
those not treated, and consequently, had more severe ischae-
mic strokes; despite the median younger age. Moreover, in 
the group of non-treated patients, there was a higher number 
of patients who had had a previous stroke or TIA.

Additionally, most of the patients did not receive any rep-
erfusion therapy (1,295/1,736 patients). We hypothesise that 
this was due to the fact that the cohorts included AF patients 
on anticoagulation treatment. Moreover, our study relied 
upon data from RAF and RAF-NOACs studies, which have 
been carried out before the availability of both EVT and 
emergency DOACs dosing for patients with AF. This might 
have excluded several patients from being candidates for 
reperfusion therapies, especially anticoagulated patients who 
would have undergone EVT. In line with previous findings, 
all the patients treated with any type of reperfusion therapy 
(IVT only, EVT only and IVT + EVT) had lower rates of 
both death and worse outcomes (death plus disability). No 
patients treated with either IVT or EVT were recorded as 
deceased at 90-day follow-up.

Because of the heterogeneity of our patient cohorts, we 
performed an adjunctive analysis using PSM, comparing 250 
patients who had received revascularization therapies and 
250 patients not treated patients. From PSM, no statistically 
significant differences were found between the two groups of 
patients. However, patients who received reperfusion thera-
pies had a significantly higher incidence of good functional 
outcome at 90 days.

Our study had some limitations. First, it was a post-hoc 
analysis of observational, non-randomized studies and con-
sequently, a selection bias of the studied populations could 
not be excluded; despite the adopted PSM approach. Sec-
ond, the cohort of patients who received reperfusion thera-
pies (and in particular EVT and IVT + EVT) was small, so 
adjusted OR could not be calculated. Moreover, data regard-
ing mRS pre-event were not available for all the patients. 
Based on current guidelines, patients who received reperfu-
sion therapies had an mRS pre-event of 0–2. This variable 
was not available for the untreated patients who, plausibly, 
might have had higher pre-event mRS. For this reason, 
we could not perform a comparison between mRS before 
and after the index event. It cannot be ruled out that this 
may have created a bias in our results. Finally, information 
regarding the time elapsed from symptom onset to treatment 
initiation was not available. Certainly, this variable would 
have been important to consider as regards the study out-
comes. However, all patients treated with reperfusion thera-
pies presented with symptom onset within the therapeutic 
window according to the current guidelines.

A strength of the study was that it reflected real-life expe-
riences. Moreover, despite being retrospective, patients were 
collected prospectively and in a multicentered modality, 
allowing for a large cohort.

In conclusion, our results suggest that patients with AF 
and AIS could obtain benefits from treatment with intrave-
nous thrombolysis, mechanical thrombectomy or a combina-
tion of both.

In this particular population with more severe baseline 
ischaemic stroke, poorer outcomes and greater morbidity 
and mortality, all treatments appear to be safe and correlate 
to a few rates of death and disability as well as higher rates 
of good functional outcome at 90 days.
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