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Abstract
Introduction: The cardioembolic stroke recurrence rate could be up to 10% in the first year and increase over time. Evidence 
is lacking concerning the best therapeutic approach in patients with recurrent stroke while on anticoagulation. Objective: To 
explore the relationship between the type of anticoagulant and the composite outcome of ischemic stroke, transient ischemic 
attack (TIA) or systemic embolism in anticoagulated patients with a recurrent atrial fibrillation-related stroke. 
Materials and method: A cross-sectional study involving patients who were treated in the stroke unit from 2014-2019 for 
atrial fibrillation-related stroke. Patients with clinical records after the index stroke were considered. They were classified as 
recurrent/non-recurrent and were compared in terms of sociodemographic factors, comorbidities and the oral anticoagulant 
used. The recurrent group was characterized according to severity, dosing and plasma anticoagulation levels. Results: 60 patients 
were included (17 with recurrence and 43 without recurrence); in the patients with recurrence, 82.3% of the events were 
strokes, 17.6% were TIAs, and there were no systemic emboli, with a median recurrence time of 398 days. No relationship 
was found between the type of anticoagulation and the pre-specified outcomes, although a considerable prevalence of under-
dosing and subtherapeutic blood anticoagulant levels was found. Conclusion: No relationship can be established between 
the type of anticoagulant and recurrence. Possible explanatory factors were identified; however, the study of these factors 
and their role in the occurrence of the event is beyond the aim and scope of the present study and should be elucidated in 
future studies.
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Resumen
Antecedentes: La tasa de recurrencia en ataque cerebrovascular (ACV) cardioembólico podría ser del 10% en el primer año 
e incrementar con el tiempo. Existe escasa evidencia del mejor enfoque terapéutico en pacientes anticoagulados que pre-
sentan un ACV. Objetivos: Explorar la relación entre el tipo de anticoagulante y el desenlace de ACV isquémico, ataque 
isquémico transitorio (AIT) o embolia no sistémica en pacientes anticoagulados que presentan ACV recurrente relacionado 
con fibrilación auricular. Materiales y método: Estudio de corte transversal en el que se incluyeron pacientes atendidos en 
la unidad ACV entre el 2014 al 2019 por ACV relacionado con fibrilación auricular. Se consideraron solamente pacientes con 
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Introduction
Atrial fibrillation (AF), a heart rhythm disorder affecting 

more than 33 million people worldwide, is considered to 
be the second cause of ischemic stroke1. Anticoagula-
tion is the most effective intervention in patients with AF, 
as it reduces the risk of stroke by 60%2, along with all-
cause mortality1,3. Although anticoagulation is set up as 
an effective treatment, the risk of stroke from a cardiac 
embolism to the cerebral circulation is three to five times 
greater in patients with AF than in patients without this 
disorder4. The risk increases when the patient has had 
a prior stroke, as a 10-20% risk of recurrence has been 
calculated in the first year5 and this risk increases by 2 
to 3% per year in patients with a prior stroke, despite 
anticoagulation6.

There is little evidence about recurrent stroke due to 
AF; most is concentrated in observational studies eval-
uating the risk factors associated with recurrence7-9 and 
the optimal time for restarting anticoagulation8,10,11. 
However, the evidence regarding the ideal pharmaco-
logical treatment after recurrence in patients on antico-
agulation is scant. Within what has been studied from 
a pharmacological perspective, treatment with oral anti-
coagulants is recognized as superior to low molecular 
weight heparin or bridge therapy for preventing recur-
rent events,12 and adding antiplatelets may be counter-
productive13. Another prospective, multicenter cohort 
study found no differences in terms of recurrence 
between those who continued with the same anticoag-
ulant and those who changed medication after the 
recurrence14. Furthermore, there are no clinical trials to 
date suggesting a preference for a particular direct oral 
anticoagulant (DOAC) or changing from one DOAC to 
another in these patients11.

The conclusion from the foregoing is that, so far, the 
optimal therapeutic strategy for preventing recurrence 
in patients with treatment failure is unknown6,14. The 
previously discussed knowledge gap is recognized by 

the scientific societies themselves when they state in 
their clinical practice guidelines that there is no evi-
dence that changes in pharmacological treatment, such 
as increasing the anticoagulant dose or adding anti-
platelet medications to the treatment plan, are effective 
in preventing new ischemic events13. The American and 
European clinical practice guidelines indicate that 
DOACs are the drugs of choice in patients with AF for 
whom de novo anticoagulation is indicated15,16. The 
clinical practice guidelines have no high-quality recom-
mendation for the best treatment approach in patients 
who have a recurrence while on anticoagulation, but 
they agree that treatment should be optimized, the 
dose confirmed, and adherence to medications veri-
fied15,16. In addition to the existent knowledge gap, only 
one study was found in the country: a case series on 
this disease at Fundación Valle del Lili17.

The objective of this study was to explore the rela-
tionship between the type of anticoagulant prescribed 
and the composite outcome of new ischemic stroke, 
transient ischemic attack (TIA) or systemic embolism 
in patients with a prior stroke due to nonvalvular atrial 
fibrillation (NVAF) on anticoagulant treatment at a ter-
tiary care hospital in Bogotá, Colombia.

Materials and method
This was a cross-sectional observational study 

involving patients admitted to the stroke unit at Fun-
dación Santa Fede Bogotá from 2014 to 2019 for an 
ischemic stroke secondary to NVAF.

Patients with a stroke secondary to NVAF were iden-
tified consecutively in the institutional database during 
the study period. Individuals over the age of 18 who 
were discharged on anticoagulation after their stroke 
and who had at least one subsequent readmission 
were included. Those who had the outcome of interest 
due to poor adherence to anticoagulation, discontinuing 
the medication for more than 48 hours or an explicit 

historia clínica posterior al ACV índice, se categorizaron en recurrentes/no recurrentes y fueron comparados según factores 
sociodemográficos, comorbilidades y anticoagulante oral usado; el grupo recurrente fue caracterizado en gravedad, dosis y 
niveles de anticoagulación plasmática. Resultados: Se incluyeron 60 pacientes, 17 de los cuales fueron recurrentes y 43 no 
recurrentes. De los pacientes recurrentes, 82.2% fueron ACV, 17.6% fueron AIT y embolia no sistémica con una mediana 
de tiempo en recurrencia de 398 días. No se encontró relación entre el tipo de anticoagulación y los desenlaces de interés, 
aunque se halló una prevalencia considerable de subdosificación y niveles de anticoagulante subterapéuticos. Conclusión: No 
es posible determinar una relación entre el tipo de anticoagulante y la recurrencia. Se identificó la presencia de posibles 
factores explicativos; sin embargo, el estudio y rol de estos factores en la aparición del evento van más allá del objetivo y 
alcance de esta investigación, por lo que debe dilucidarse en futuros estudios.

Palabras clave: Fibrilación auricular. Accidente cerebrovascular. Anticoagulantes. Recurrencia.
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statement by family members that it was not taken as 
prescribed; those with allergies to or intolerance of the 
anticoagulants, autoimmune diseases, cancer, throm-
bophilia, other documented stroke mechanisms, another 
indication for anticoagulation, or in whom no subse-
quent medical records were available to rule out the 
occurrence of the outcome of interest were excluded.

After identifying the eligible patients, the institutional 
hospitalization records were reviewed to rule out a new 
ischemic stroke, TIA or systemic embolism. Thus, 
patients were grouped into those who had a recurrence 
while anticoagulated and those who were anticoagu-
lated with no recurrence.

For all subjects, data was extracted from the medical 
chart on sociodemographic variables (age and sex), 
comorbidities, and risk factors (hypertension, diabetes, 
kidney failure, chronic AF, dyslipidemia, the CHA2 DS2 
VASC score and body mass index [BMI]), stroke char-
acteristics and care (NIHSS severity score at admission/
discharge, Oxford classification, thrombolysis, hospital 
stay, modified Rankin at admission/discharge) and anti-
coagulation prescription at discharge for all patients 
after the index event. Anticoagulants were classified in 
two large groups according to their mechanism of action: 
DOACs (apixaban, rivaroxaban and dabigatran) and 
vitamin K antagonists (VKAs) (warfarin).

For patients with recurrence, variables were mea-
sured on the characteristics of the recurrent event, the 
type of anticoagulant that was being used during the 
event and the treatment course after the recurrence. No 
additional variables were measured for the group with-
out recurrence, apart from the index event variables. 
The variable of having or not having recurrence was 
taken as the outcome variable, while the type of antico-
agulant was the variable of interest, since we mainly 
wanted to evaluate the relationship with this exposure. 
The remaining variables were taken as explanatory.

The Epi Info sample size calculator (version 7.2.4.0) 
was used to estimate a proportion. A 95% confidence 
level was used, with 0.05 precision and an estimated 
proportion of recurrence of 10% according to what is 
published in the literature, with 350  patients as the 
estimated sample population, which is the estimated 
number of cardioembolic strokes treated at the institu-
tion during the study period. With all the data, a sample 
size of 100  patients was estimated and consecutive 
convenience sampling was agreed on.

To avoid selection bias from differential participation, 
the patients were included according to the etiology 
and availability of hospital records, and therefore the 
investigators were unaware of the outcome. On the 

other hand, individuals with risk factors for thrombotic 
events, like thrombophilia and cancer, were not admit-
ted, to avoid confounding bias. All of the extracted 
clinical variables were operationalized and standard-
ized a priori in a dictionary of variables, according to 
the accepted definitions of the variables of interest 
(stroke, TIA, systemic embolus, underdosing, and defi-
nitions of comorbidities) to avoid measurement bias.

A descriptive analysis was carried out; continuous 
variables were presented with measures of central ten-
dency and dispersion, while qualitative variables were 
presented as absolute and relative frequencies. The nor-
mality of the variables was proven using the Shapiro-Wilk 
test. Bivariate analyses were run using Fisher’s, T, or 
Mann-Whitney tests, as applicable, to compare patients 
with and without recurrence as to stroke risk factors as 
well as the type of anticoagulant. Statistical significance 
was established as a p value less than 0.05. All data 
analyses were done using the STATA SE version 16.0 
statistical package.

Results
After screening 218 patients for a cardioembolic eti-

ology, a total of 60 patients were taken (Fig. 1). Of the 
patients included, 17 were stroke recurrences and 43 
did not have recurrence. Out of all the patients, 50% 
were women, with an average age of 79.41 years. The 
main comorbidity in the whole population was hyper-
tension, with a prevalence of 75%, followed by coronary 
disease. Altogether, 61.7% of the patients already had 
an AF diagnosis on admission to the hospital, and in 
the rest, a de novo AF diagnosis was made during 
hospitalization.

Regarding the stroke characteristics, 3.33% of the 
cases were in-hospital events, 81.67% were acute 
events, 20% were wake-up strokes and 41.67% had 
imaging evidence of a prior infarction. Regarding the 
location, 57.63% had partial obstruction of the anterior 
circulation and 18.64% had partial obstruction of the 
posterior circulation, according to the Oxford classifica-
tion18. The total population had an average admission 
NIHSS of 8.62 points; 49.12% had a modified Rankin 
(mRS) of 0 at the time of the event and thrombolysis 
was only performed on 33.33%. The average total hos-
pital stay for the first event was 10.61 days and 3.4 days 
in the intensive care unit. The most prescribed antico-
agulant at discharge was apixaban (46.67%) followed 
by warfarin (21.7%), dabigatran (18.3%) and rivaroxaban 
(13.3%). Anticoagulation therapy was instated within 
the first three days after the stroke in 46.67% of the 
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patients; 98.33% of the patients received some type of 
hypolipidemic agent. Ninety percent received education 
on strokes, the stroke care networks and adherence to 
anticoagulant medications. Complications, like asymp-
tomatic hemorrhagic transformation (6.67%) and 
in-hospital urinary tract infections (6.67%) occurred in 
20% of the patients.

Altogether, 82.35% of the events were strokes, with 
an average NIHSS of 6 points; 17.65% were TIAs, and 
there were no systemic emboli. The median time to 
recurrence was 398 days; all patients with a recurrence 
were being anticoagulated with DOACs. Most of the 
recurrences were on apixaban, with which 64.71% of the 

patients were anticoagulated. The most remarkable 
patient characteristics by type of anticoagulant are pre-
sented in Table 1. Up to 17.65% were found to be under-
dosed, taking the glomerular filtration rate, weight or age 
as the criterion. Levels of anti-Xa were measured in less 
than half of the patients (41.67%), according to each 
treating neurologist’s decision. In those in whom anti-Xa 
levels were measured, 57.14% were not anticoagulated. 
The most common treatment plan after recurrence was 
to continue with the same management in 56.12% of the 
patients, although 18.75% were changed to a different 
DOAC, and another 18.75% had their dose raised. 
Regarding disability, half of the patients with recurrence 

Patients in the institutional database (n = 1352)

424 patients for other
defined etiologies 

Potentially eligible (n = 928)

710 patients for
cryptogenic/hemorrhagic

stroke / mimics

Confirmed eligible due to cardioembolic etiology (n = 218)

110 patients with no
clinical follow up records

Complete medical chart review (n = 108)

48 patients due to
exclusion criteria

43 patients without
recurrence

17 patients with
recurrence

Figure 1. Flowchart of the study participants.
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had a degree of disability of 4 or more on the Rankin 
scale, and one person died during the recurrent event.

Comparing patients who had the event of interest 
with those who did not, the first were more often 
women, younger, and had a more severe attack index 
indicated by a higher NIHSS at admission, were more 
frequently thrombolyzed for the index stroke, had a 
higher CHA2DS2VASC , and a greater prevalence of 
chronic kidney disease and chronic infarction on imag-
ing, as well as higher BMIs (Table  2), although only 
chronic infarction on index event imaging and BMI 
showed significant differences between the groups. No 
differences were found in the proportion of patients 
who received a warfarin prescription at discharge after 
the previous event. However, among those with recur-
rences, 22.22% were found to have been prescribed 
warfarin previously, but had been changed to a DOAC 
when the recurrence occurred.

Discussion
The proportion of the various types of anticoagulants 

was found to be similar between both groups. No dif-
ferences were found in the proportion of patients to 
whom VKAs or DOACs were prescribed as anticoagu-
lants at discharge after the index event, which would 
go against a possible relationship between the type of 
anticoagulant and the outcome of interest. However, as 
the study was not free of methodological limitations, the 
presence or absence of a real relationship between the 
type of anticoagulant used and the outcome of interest 
cannot be established. Some findings from this analy-
sis could suggest that we are faced with a problem 
which goes beyond the type of anticoagulant used, like 
the lack of adherence or underdosing with no underly-
ing reason; however, its real role must be established 
with further studies.

There was a difference in the therapeutic approach, 
as none of the individuals with recurrence were being 
anticoagulated with warfarin. This could reflect medical 
preferences regarding the use of DOACs, since warfa-
rin is a medication that requires blood monitoring and 
has major food interactions and precautions19.

As noted by Seiffge et al.14, the mechanisms of ther-
apeutic failure may be low adherence to medications, 
reduced effectiveness of anticoagulants in some indi-
viduals, or alternative stroke etiologies. Another expla-
nation for recurrence in anticoagulated patients is the 
presence of alternative stroke mechanisms. One study 
found that a greater than 50% stenosis was associated 
with higher mortality and more recurrences compared 
with patients without significant stenosis, despite hav-
ing the same anticoagulation standards and INR lev-
els20. Du et al.21 reported that, in individuals with a prior 
stroke due to atrial fibrillation, the presence of imaging 
markers of small vessel disease was related to a high 
risk of recurrence, and concluded that alternative stroke 
mechanisms, and not just anticoagulation, could also 
have an impact on outcomes in this group of patients.

In this study, we tried to control the effect of lack of 
adherence through the inclusion criteria; however, it is 
notable that low anti-Xa levels were found in patients 
with recurrence, although, as a limitation, it should be 
noted that adherence was self-reported, and therefore 
not free of information bias. The international guidelines 
recommend optimizing adherence to anticoagulation 
when a recurrence occurs while the patient is antico-
agulated3,13. Low adherence to treatment is considered 
a public health problem and is the main determining 
factor in the quality of anticoagulation22; the risk of 
stroke increases 7 to 10% for every reduction in the 
proportion of days covered by anticoagulation23. 
A study in patients with AF showed that up to 37% of 
patients were non-adherent to oral anticoagulation24. 

Table 1. Patient characteristics by type of anticoagulant

Apixaban (n = 11) Dabigatran (n = 5) Rivaroxaban (n = 1)

Female sex 7 (63.64%) 3 (60%) 0 (0%)

Average age, (SD) 78.9 (10.36) 75.8 (7.52) 89

Average NIHSS of recurrence, (SD) 6.2 (5.76) 6.4 (6.54) 2

GFR
> 50 
30‑49
< 29

7 (63.64%)
3 (27.27%)
1 (9.09%)

3 (60%)
2 (40%)

0

0
1 (100%)

0

SD: standard deviation; NIHSS: National Institutes of Health Stroke Scale; GFR: glomerular filtration rate.
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Various factors have been related to low adherence to 
treatment, including age, cognitive level and polyphar-
macy; furthermore, the rates may be higher in develop-
ing countries with few resources and healthcare system 
access barriers22. However, as mentioned previously, 
the role of adherence to medication or the use of edu-
cational interventions to improve it will need to be stud-
ied better in future studies.

Another finding was the high prevalence of inappro-
priate prescription of oral anticoagulants with no indi-
cation for an altered dose (based on creatinine 
clearance, weight or age) among patients with recur-
rence. According to this study’s findings, it reached 

17.65%, which was in line with what Stoll et al.25 
reported in a study of patients with stroke due to AF 
while on anticoagulation. They found that up to one 
third of these patients were receiving a subtherapeutic 
DOAC dose, which was directly related to lower serum 
anticoagulant levels, a greater severity of the recurrent 
event according to the NIHSS, and less functionality 
three months after the event.

No differences were found in the proportion of 
patients with early anticoagulation (1-3  days) among 
those who had or did not have a recurrence. However, 
up to 20% of the patients were anticoagulated more 
than 14 days after the event. To prevent recurrences, 
the American guidelines recommend beginning antico-
agulation between 2 and 14  days after the event15, 
while the European guidelines state that it should be 
done within the first two weeks16. The RAF-NOAC 
study, which evaluated the relationship between the 
timing of initiation of anticoagulation after the event and 
the outcome of recurrent stroke or bleeding, showed 
the harmful effects of delaying anticoagulation, as it 
reported that the rate of stroke recurrence was 12.4, 
2.1 and 9.1% for those who started anticoagulation 
within the first two days, 3 to 14 days, and more than 
14 days after the event, respectively10.

Overall, patients with recurrence were younger, 
mostly women, and had a higher prevalence of kidney 
disease, higher NIHSS and CHA2DS2VASc scores, a 
higher BMI, and evidence of chronic infarction on neu-
roimaging reports, although only the last two reached 
statistical significance. These findings are compatible 
with what was reported in the RAF study, in which a 
multivariate analysis showed that a high CHA2DS2VASc 
score, a high NIHSS, and the size of the lesion were 
predictive factors for the composite outcome of isch-
emia or hemorrhage12. Other risk factors for a high rate 
of recurrence reported in the literature include older 
age, atrial enlargement, the presence of an intra-atrial 
thrombus26, chronic kidney disease27 and lack of anti-
coagulation at discharge28.

One limitation was the small sample size, which 
affects the power for some variables in the inferential 
tests, although they were biologically plausible. This 
small sample size reflects the difficulty in recruiting 
patients with this condition and with the inclusion crite-
ria. These criteria restricted the number of eligible 
patients mainly because at least two follow up visits 
were required, and this was a passive follow up which 
depended on the demand for healthcare services.

Furthermore, it should be mentioned that, in order to 
obtain the sample, we included patients who had had 

Table 2. Baseline characteristics between patients with 
and without recurrence

Patients with 
recurrence  

(n = 17)

Patients without 
recurrence  

(n = 43)

p

Age* 77.23 80.27 0.203

Male sex** 7 (41.18) 23 (53.49) 0.567

Chronic CVA on 
imaging**

11 (64.71) 14 (32.56) 0.040‡

NIHSS at 
admission*

8.85 8.54 0.832

Hypertension** 12 (70.59%) 33 (76.74%) 0.743

Coronary 
disease**

4 (23.52%) 8 (18.60%) 0.726

Diabetes** 3 (17.65%) 7 (16.28%) 1.000

Dyslipidemia** 7 (41.18%) 19 (44.19%) 1.000

Kidney disease** 3 (17.65%) 3 (6.98%) 0.338

Average BMI* 27.87 25.14 0.025‡

Thrombolysis** 13 (76.47%) 27 (62.79%) 0.375

Use of warfarin** 4 (23.53%) 9 (20.93%) 1.000

Use of DOACs 13 (76.47%) 34 (79.07%) 1.000

Early 
anticoagulation**

9 (52.94%) 23 (53.49%) 1.000

Hospital  
stay (days)*

8.41 11.48 0.278

CHA2DS2VASC* 4.47 3.97 0.438

Discharge 
teaching

15 (88.24%) 39 (90.70%) 1.000

*Wilcoxon rank test.
**Fisher test.
‡p < 0.05.
CVA: cerebrovascular accident; NIHSS: National Institutes of Health Stroke Scale; 
BMI: body mass index; DOACs: direct oral anticoagulants.
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a previous stroke, which is a known risk factor for recur-
rent events. Another limitation was that the patients’ 
type of AF could not be characterized, as this informa-
tion was lacking in many of the medical charts. The 
only classification that could be made was whether the 
patient already had the diagnosis when the stroke 
occurred, or if it was identified de novo as part of the 
cardiovascular screening studies, providing an indirect 
measure of its chronicity. Finally, the selection bias 
derived from only including patients from a private insti-
tution with at least two admissions to the same institu-
tion affects the external validity of the study; therefore, 
caution should be used in extrapolating the results to 
other populations.

Despite this study’s limitations, it must be noted that 
it contributes to filling the knowledge gap because it 
provides information on a problem which has been 
unresolved thus far. Although no conclusions can be 
drawn regarding the relationship between the type of 
anticoagulant and recurrence, the descriptive and 
exploratory focus of this study helps sketch the points 
which need to be examined further, as well as new 
research questions to be developed to clarify the role 
of factors like underdosing, adherence and the timing 
of delayed anticoagulation. The value of this research 
also lies in the fact that there are few studies world-
wide on the topic; in the Latin American region, some 
studies have been conducted in Mexico28,29, and 
we  only have a case series available in Colombia. 
Furthermore, this condition has been studied in 
high-income countries with healthcare systems that 
are very different from the Colombian system. Among 
other strengths, we present the experience of a high-
level center in the approach to this condition, show-
ing  the  most relevant demographic and clinical 
characteristics, treatment preferences and difficulty in 
patient follow up.

Conclusions
No differences were found in the distribution by 

type of anticoagulant between those who had a recur-
rence and those who did not, although a different 
treatment approach was found in patients with recur-
rence. The exploratory analysis revealed the exis-
tence of factors previously described in the literature, 
like adherence or underdosing. However, the study 
of  these factors and their role in the occurrence of 
the  event exceeds the objective and scope of this 
study,  and therefore constitutes an opportunity for 
future study.
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