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Abstract
Introduction and Objective: Even though the introduction of less cumbersome anticoagu-
lant agents has improved, the rates of overall anticoagulant treatment in eligible patients with 
atrial fibrillation (AF) remain to be defined. We aimed to assess the rates of and determinants 
for the use of anticoagulation treatment before stroke in patients with known AF since the 
introduction of direct oral anticoagulants (DOAC) in clinical practice. Methods: Consecutive 
patients admitted to an individual stroke unit, from September 2013 through July 2019, for 
acute ischemic stroke or transient ischemic attack (TIA) with known AF before the event were 
included in the study. Logistic regression analysis was used to identify independent predictors 
of the use of anticoagulant treatment. Results: Overall, 155 patients with ischemic stroke/TIA 
and known AF were included in this study. Among 152 patients with a CHA2DS2-VASc score  
> 1, 43 patients were not receiving any treatment, 47 patients were receiving antiplatelet 
agents, and the remaining 62 patients were on oral anticoagulants. Among 34 patients on 
DOAC, 13 were receiving a nonlabeled reduced dose and 18 out of 34 patients on vitamin K 
antagonists had an INR value < 2 at the time of admission. Before stroke, only 34 out of 155 
patients (21.9%) were adequately treated according to current guidelines. Previous stroke/TIA 
was the only independent predictor of the use of anticoagulant therapy. Conclusions: Only 
21.9% of the patients hospitalized for a stroke or TIA with known AF before the event were 
adequately treated according to recent treatment guidelines. It is important to improve med-
ical information about the risk of AF and the efficacy of anticoagulants in stroke prevention.
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Introduction

Stroke is a leading cause of mortality and long-term disability worldwide. Every year, 
more than 795,000 people in the USA have a stroke and nearly 1 stroke out of 4 occur in 
people who have had a previous stroke [1]. Atrial fibrillation (AF) is an independent risk 
factor for stroke, leading to a 5-fold increase in the annual risk of stroke [2]. Vitamin K antag-
onists (VKA) reduce the risk of stroke by 62% and that of mortality by 26% with an acceptable 
risk of bleeding [3, 4]. Indeed, international guidelines currently recommend oral anticoagu-
lation in all patients with risk factors for stroke [5, 6]. Direct oral anticoagulants (DOAC) have 
radically changed anticoagulation management in AF. Indeed, they can be administered in 
fixed doses without laboratory monitoring and dose adjustment. Even though the intro-
duction of less cumbersome anticoagulant agents has improved, the rates of overall antico-
agulant treatment in eligible patients with AF remain to be defined.

Hence, the aim of the study is to evaluate the rates of and determinants for the use of 
anticoagulation treatment before stroke in patients with known AF and the adherence to the 
current treatment guidelines after DOAC availability in clinical practice.

Materials and Methods 

Consecutive patients admitted to the Stroke Unit of the University of Perugia, Italy, from 
September 2013 through July 2019 for acute ischemic stroke or transient ischemic attack 
(TIA) with known AF before the event were included in this study. Exclusion criteria were 
intracranial or subarachnoid hemorrhages and cerebral venous thrombosis.

For all of the included patients the following data were prospectively collected: age, 
gender, comorbidities (hypertension, diabetes mellitus, hyperlipidemia, and previous ischemic 
stroke/TIA), NIHSS at admission, current smoker status, obesity and alcoholism. Risk of stroke 
was defined according to the CHA2DS2-VASc score [7]. The definition of each piece of collected 
data has been previously reported [8]. Patients were considered to be adequately treated if 
they were receiving the following treatment: (1) no treatment in patients with a CHA2DS2-
VASc score of 0 or women with a CHA2DS2-VASc score of 1, (2) oral anticoagulant treatment 
with VKA with INR between 2 and 3 at time of admission or with DOAC at the labeled dose 
according to the DOAC summary of product characteristics in patients with a CHA2DS2-VASc 
score > 1 or men with a CHA2DS2-VASc score of 1. The outcome of this study was the rate of 
patients adequately treated according to the current treatment guidelines [5, 6]. 

Categorical data were reported as frequencies and continuous data as means ± SD. Continuous 
data were compared using Student’s t test whereas categorical data were compared using the χ2 
test. The reported p values were based on two-sided tests. Univariate analysis was used to 
compare clinical data of AF patients treated or not treated with oral anticoagulant therapy before 
stroke or TIA. Multivariable regression analysis was used to identify independent predictors of 
anticoagulant treatment before stroke as a dependent variable. The independent variables 
included in the analysis were: age, sex, history of stroke or TIA, hypertension, diabetes mellitus, 
hyperlipidemia, and CHA2DS2-VASc score. Data were analyzed with the SPSS/PC Win package.

Results

A total of 155 patients with ischemic stroke/TIA and known AF before the event were 
included in the study. The mean age was 78.8 ± 8.9 years and 49% of the subjects were 
female. Table 1 shows the main clinical features of the overall patients and patients strat-
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Table 1. Characteristics of the study patients

Variable Overall 
patients
(n = 155)

No treatment 
(n = 46)

Antiplatelet 
therapy
(n = 47)

Anticoagulant 
therapy
(n = 62)

p valuea

Age, years 78.8±8.9 79.7±9.0 76.6±9.2 79.8±8.4 0.25
Males 79 (51.0) 22 (47.8) 24 (51.0) 33 (53.2) 0.49
NIHSS at admission 9.1±6.9 10.7±6.3 9.0±7.5 7.9±6.7 0.20
First-ever stroke 116 (74.8) 39 (84.7) 39 (82.9) 38 (61.2) 0.05
Recurrent stroke 30 (19.4) 6 (13.0) 6 (12.7) 18 (29.0) 0.05
TIA 9 (5.8) 1 (2.1) 3 (6.3) 5 (8.0) 0.70
Hypertension 122 (78.7) 34 (73.9) 41 (87.2) 47 (75.8) 0.59
Diabetes mellitus 33 (21.3) 8 (17.3) 14 (29.7) 11 (17.7) 0.40
Hyperlipidemia 33 (21.3) 7 (15.2) 8 (17.0) 18 (29.0) 0.13
Current smokers 10 (6.5) 1 (2.1) 3 (6.3) 6 (9.6) 0.23
Obesity 10 (6.5) 4 (8.6) 4 (8.5) 2 (3.2) 0.44
Alcoholism 3 (1.9) 3 (6.5) 0 0 0.07
CHA2DS2-VASc score >3 101 (65.2) 23 (50.0) 32 (68.0) 46 (74.1) 0.16

Values are presented as means ± SD or numbers (%). a For group comparisons.

155 patients with ischemic stroke or TIA and known AF (2013–2019)

CHA2DS2-VASc 0–1* CHA2DS2-VASc ≥1+, 152 (98.1%) 

43 (27.7%)
No therapy

47 (30.4%)
Antiplatelet

28 warfarin (18.1%)

18 INR <2.0 (11.6%)

10 INR >2.0 (6.5%)

62 OAC (40.0%)

34 DOAC (21.9%)

20 low dose (12.9%)

13 nonlabelled 
low dose (8.4%)

3 no therapy
(1.9%)

14 standard dose
(9.0%)

7 labelled 
low dose (4.5%)

34 (21.9%) adequately treated patients

6 no reasons
1 history of hemorrhage
2 history of fall
1 association with APT
1 amyloid angiopathy
1 intracerebral aneurysm

Fig. 1. Flowchart of this study.
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ified by type of treatment received. The majority of them were hospitalized for first-ever 
ischemic stroke (74.8%), 30 out of 155 patients were hospitalized for recurrent stroke 
(19.4%), and the remaining 5.8% had a TIA. Hypertension was the most common risk 
factor for stroke. 

Before stroke, only 3 patients had a CHA2DS2-VASc score of 0–1 and were not receiving 
proper treatment (Fig. 1). A CHA2DS2-VASc score > 1 was observed in 152 patients (98.1%). 
Of them, 47 patients were receiving antiplatelet agents and 43 patients were not receiving 
any treatment. Of 152 patients, 62 (40.7%) were on treatment with oral anticoagulants. 
Specifically, 34 patients were on DOAC and 28 patients were on VKA. Thirteen patients on 
DOAC (38.2%) were receiving a nonlabeled reduced dose and 18 patients on VKA (64.3%) 
had an INR value < 2 at admission. Overall, only 34 out of 155 patients (21.9%) were adequately 
treated according to current guidelines before stroke (Fig.  1). The characteristics of the 
patients treated or not with oral anticoagulants and the factors associated with the use of 
anticoagulant treatment are listed in Table 2. Previous stroke or TIA was the only independent 
predictor associated with the use of anticoagulant therapy in patients with AF (OR 2.93; 95% 
CI 1.29–6.64). After stroke, no difference in terms of mortality was observed between patients 
treated or not with oral anticoagulants.

Discussion

In our study, only 21.9% of the patients with known AF were adequately treated according 
to recent guidelines before a stroke or TIA. Previous stroke or TIA was the only independent 
predictor of the use of anticoagulant therapy in patients with AF. 

Anticoagulation use in AF-eligible patients has been reported to have increased since 
DOAC became available in clinical practice. In a recent study of 655,000 AF patients with a 
CHA2DS2-VASc score > 1, the rate of use of overall anticoagulation increased from 52.4 to 
60.7% following the introduction of DOAC [9]. In our study, we specifically focused on 

Table 2. Characteristics of the patients treated or not with oral anticoagulants and multiple logistic regression 
with oral anticoagulant therapy as the dependent variable

Variable Univariable analysis Multivariable analysis

OAC treated
(n = 62)

not OAC 
treated
(n = 93)

p value OR 95% CI p value

Age, years 79.8±8.4 78.1±8.2 0.2 1.02 0.98–1.06 0.3
Males 33 (53.2) 46 (49.5) 0.7 1.20 0.61–2.39 0.5
NIHSS score at admission 7.95±6.79 9.82±6.98 0.1 – – –
History of stroke/TIA 22 (35.3) 14 (15.0) 0.03 2.93 1.29–6.64 0.01
Hypertension 47 (75.8) 75 (80.6) 0.5 1.01 0.43–2.35 0.9
Diabetes mellitus 11 (17.7) 22 (23.6) 0.4 0.64 0.26–1.59 0.3
Hyperlipidemia 18 (29.0) 15 (16.1) 0.07 2.21 0.96–5.08 0.06
Current smokers 6 (9.7) 4 (4.3) 0.2 – – –
Obesity 2 (3.2) 8 (8.6) 0.3 – – –
Alcoholism 0 3 (3.2) 0.3 – – –
CHA2DS2-VASc >3 46 (74.2) 55 (59.1) 0.05 1.83 0.90–3.78 0.09
Mortality 2 (3.2) 7 (7.5) 0.3 – – –

Values are presented as means ± SD or numbers (%). OAC, oral anticoagulation.
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patients hospitalized for acute ischemic stroke or TIA with known AF before the event. We 
observed that only a quarter of AF patients adequately received oral anticoagulation before 
stroke. We believe that the high proportion of patients not receiving appropriate therapy 
observed in our study may depend on a bias of patient selection, as having a stroke is often 
the result of inappropriate therapy. These findings confirm that underuse or premature 
discontinuation of anticoagulants is a persistent problem. Their predictable effects without 
monitoring, their ease of use, and their improved safety profile are some of the advantages 
of DOAC over VKA that can facilitate patient adherence and increase physician confidence in 
anticoagulant prescription. Indeed, we cannot exclude that, having included in our study 
patients from 2013 to 2019, the proportion of patients receiving appropriate therapy may 
have increased over time. Among patients receiving a reduced dose of DOAC, we found that 
65% of the patients were receiving a nonlabeled DOAC reduced dose. There was no indi-
cation in 6 out of 13 patients (46%) had of those patients. Inappropriate DOAC prescription 
is frequent and it is associated with an increased risk of thromboembolic or bleeding events 
[10]. Underdosing of DOAC is the most common drug-related problem when using the 
summaries of product characteristics as a reference. In our view, the reasons for under-
dosing of DOAC are complex. Overall, physicians tend to underdose anticoagulation due to 
an excessive fear of bleeding in patients with potential contraindications. In our study the 
only factor that correlated with the likelihood of being anticoagulated was a previous stroke 
or TIA. This data reflects the reluctance of physicians to prescribe anticoagulation as primary 
prevention or in patients without additional risk factors. Even a CHA2DS2-VASc score > 3 
could be considered a predictor of the use of anticoagulant therapy in patients with AF, 
despite it being not significant in our study because of the limited simple size. Finally, the 
limitations of our study were its small sample size and its single-center nature, which may 
limit the generalizability of our results. 

Conclusion

Only 21.9% of patients hospitalized for a stroke or TIA with known AF were adequately 
treated according to recent treatment guidelines. After the introduction of DOAC in clinical 
practice, the number of AF patients who were adequately treated appears to have increased 
but it is still unsatisfactory. Therefore, it is important not only to improve medical infor-
mation about the risk of AF and the efficacy of anticoagulants in stroke prevention but also to 
support an adequate therapy management. Indeed, the creation of a network between 
hospitals and general practitioners or the increase in the number of physicians eligible to 
prescribe anticoagulant therapy may be possible strategies to improve the proper use of anti-
coagulation in patients with AF.
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