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ABSTRACT
Background and purpose. There are confl icting data in the literature regarding the safety of intravenous throm-
bolysis in patients with ischemic strokes receiving prior treatment with vitamin K antagonists. We aimed to assess 
the safety, short term outcome and mortality after rt-PA administration in patients with atrial fi brillation related 
strokes and prior subtherapeutic use of vitamin K antagonists.
Methods. The study included 210 patients with atrial fi brillation who received treatment with intravenous rt-PA for 
acute ischemic stroke. We compared the frequency of bleeding complications, including intracerebral hemorrhage 
of any type and symptomatic intracerebral hemorrhage in patients with and without preadmission acenocoumarol 
use. We also investigated whether there were differences regarding short term functional outcome (assessed with 
the modifi ed Rankin score at three months after thrombolysis) and mortality rates between them.
Results. 48 patients (22.8%) were receiving acenocoumarol before admission and had international normal ratio 
(INR) ≤ 1.7. In this group, the median INR value was 1.4 (IQR 1.3-1.6). Preadmission coumarinic anticoagulants 
use was neither associated with secondary intracerebral hemorrhage of any type (p = 0.9), nor with symptomatic 
intracerebral hemorrhage (p = 0.9). Moreover, no differences regarding short term stroke outcome (p = 0.86), and 
mortality (p = 0.56) were observed between patients with or without prior acenocoumarol use. Using logistic re-
gression analysis NIHSS score was found to be the only independent predictor for both short term stroke outcome 
(OR = 0.82; 95% CI 0.77-0.87; p < 0.0001) and mortality (OR = 1.18; 95%CI 1.09-1.27; p < 0.0001). Chronic heart 
failure was a second independent predictor for mortality (OR = 3.66; 95%CI 1.41-9.5; p = 0.007). Blood pressure 
values of more than 185/110 mmHg during the fi rst 24 hours after stroke onset were independently associated with 
the short term stroke outcome (OR 0.37; 95% CI 0.15-1.88; p = 0.02).
Conclusion. In the present study the rates of intracranial hemorrhage and mortality following intravenous throm-
bolysis for atrial fi brillation related ischemic strokes were not different between the patients who were prior receiv-
ing subtherapeutic treatment with acenocoumarol and those who were not receiving coumarinic oral anticoagu-
lants at all. As a result, the use of recombinant tissue plasminogen activator in this clinical setting seems to be safe. 
Further studies with larger number of patients and a prospective design are needed to confi rm these fi ndings.
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INTRODUCTION

Intravenous administration of recombinant tis-
sue plasminogen activator (rtPA) is currently the 

gold standard in the treatment of acute ischemic 
stroke. However, besides increasing the probability 
of a favorable outcome this treatment has a potenti-
al associated risk of hemorrhagic complications, 
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the intracranial hemorrhage being the most feared 
of them.

Atrial fi brillation is of considerable importance 
in the pathogenesis of ischemic stroke because of 
its high prevalence and its substantial risk of embo-
lism. Despite the huge efforts that have been made 
over the last decade in order to improve the preven-
tion strategies it still accounts for one fi fth of all 
strokes. With over 6 millions of Europeans affected 
by this arrhythmia (1), the issue of anticoagulant 
use among patients presenting with acute ischemic 
stroke is not trivial and has raised further concerns 
regarding the hemorrhagic risk in patients receiving 
treatment with rt-PA.

Neither the NINDS study (2), nor the ECASS 
studies (3) (4) included patients who were taking 
oral anticoagulants or who had received heparin 
within the 48 hours preceding the onset of stroke 
and had an elevated partial thromboplastin time or 
a prothrombin time >15 seconds. Nevertheless, the 
current guidelines allow the treatment with intrave-
nous rt-PA when the international normalized ratio 
(INR) preceding stroke is ≤ 1.7. 

A few studies have investigated the benefi ts and 
risks of rt-PA administration in patients prior recei-
ving treatment with coumarinic anticoagulants (5) 
(6) (7) (8) and even fewer have specifi cally asses-
sed the safety profi le in patients with strokes due to 
atrial fi brillation (9), which might be associated 
with an increased risk of hemorrhagic transformati-
on even in the absence of thrombolysis (10). 

PATIENTS AND METHODS

We performed a retrospective analysis in order 
to assess the safety of the treatment with intraveno-
us recombinant tissue plasminogen activator (rt-
PA) in patients with atrial fi brillation who were 
receiving treatment with coumarinic oral anti  coa-
gulants prior to thrombolysis. 

The study included all the patients with acute 
ischemic stroke and atrial fi brillation treated with 
IV rt-PA in the Stroke Unit of Ramón y Cajal Hos-
pital, Madrid, between January 2004 and Decem-
ber 2011. Intravenous rt-PA was administered in 
the standard dose of 0.9 mg/kg within 3-4.5 hours 
from stroke onset, according to the recommendati-
ons of the European Stroke Organization at the mo-
ment of the treatment. Stroke onset was defi ned as 
the last time when the patient was seen without new 
neurological defi cits. 

All clinical, imaging and laboratory data of the 
patients were recorded and documented according 
to the standardized acute stroke care protocol of the 

hospital: detailed neurological examinations with 
assessment of the National Institute of Health and 
Stroke score (NIHSS) at admission, 24 hours and 7 
days after thrombolysis or at the moment of clinical 
worsening (if the case); time from onset of symp-
toms to initiation of rtPA treatment (further named 
time to treatment – TTT); assessment of cardiovas-
cular risk factors; CT scans at admission and 24 
hours after the treatment (range 22-36 hours) or if 
the case, at the moment of neurological worsening; 
ECG; Doppler ultrasonography of the cervico-ce-
rebral arteries; transthoracic or transesophageal 
echocardiography and 24 hours ECG monitoring in 
selected cases; laboratory tests; modifi ed Rankin 
score (mRS) 90 days after the stroke onset or, in 
case of death, time and cause of death.

For each patient all the previously mentioned 
data were carefully analyzed. All the patients with 
acute ischemic stroke and atrial fi brillation in whi-
ch IV thrombolysis was performed were included 
in the study, irrespective of the type of atrial fi bril-
lation (chronic or paroxysmal, non-valvular or val-
vular). Further on, the patients were divided in two 
groups according to whether they have received or 
not treatment with acenocoumarol prior to throm-
bolysis.

Functional outcome after thrombolysis was ra-
ted using the mRS at 90 days after treatment, and 
patients were considered to have good clinical out-
come when the mRS was ≤ 2.

Intracranial hemorrhages, appreciated by CT 
scans at 24 hours (range 22-36 hours) after throm-
bolysis or earlier, in case of neurological worse-
ning, were classifi ed according to the SITS-MOST 
classifi cation. Symptomatic intracranial hemorrha-
ge (sICH) was defi ned as local or remote type 2 
parenchymal hematoma that was associated with 
clinical deterioration, as defi ned by an increase of 4 
points or more in the score on the NIHSS, or that 
led to death. 

The mRS at three months, ICH, sICH and mor-
tality at three months were the main outcome mea-
sures of the study. 

STATISTICAL ANALYSIS

Statistical analysis was performed using Med-
Calc version 12.7.1.0. Categorical variables were 
compared using the Fisher’s exact test and Pearson 
2 test, as appropriate. Continuous variables were 
analyzed by Mann-Whitney test. For the investiga-
tion of predictors for the main outcome measures 
of the study multiple logistic regression was perfor-
med. Statistical signifi cance was set at p < 0.05.
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RESULTS

Over the study period 236 patients with atrial 
fi brillation and acute ischemic stroke received treat-
ment with IV rt-PA. 26 patients were excluded from 
further analysis due to missing data. The fi nal study 
group included 210 patients, from which 48 pati-
ents (22.8%) were found to receive subtherapeutic 
treatment with acenocoumarol (INR ≤ 1.7) prior to 
thrombolysis (Group further named Group with 
OAT) and 162 patients (77.2%) were not taking oral 
anticoagulants at that moment (Group further na-
med Group without OAT). 

Clinical characteristics and demographic data of 
the two subgroups of patients are expressed in Ta-
ble 1.

TABLE 1. Baseline characteristics of the patients*
Group without 

OAT
(n = 162)

Group with 
OAT

(n = 48)

P value

Demographic data
Age (years) 79 (74; 85) 79 (73-83) P = 0.5
Male sex 63 (38.8%) 12 (25%) P = 0.08
Clinical characteristi cs
Previous mRS 0-2 152 (93.8%) 44 (91.6%) P = 0.5
Arterial 
hypertension

123 (75.9%) 43 (89.5%) P = 0.04

Diabetes mellitus 45 (27.7%) 16 (33.3%) P = 0.4
Dyslipidemia 47 (29.01%) 21 (43.7%) P = 0.07
Heart failure 19 (11.7%) 19 (39.5%) P  <  0.001
Previous stroke 20 (12.3%) 11 (22.9%) P = 0.1
Smoking 14 (8.6%) 3 (6.2%) P = 0.7
High blood 
pressure during 
the fi rst 24 h**

33 (20.8%) 9 (19.5%) P = 0.8

Baseline plasma 
glucose (mg/dL)

125.5 
(109; 155)

133 
(113;173.7)

P = 0.1

Baseline NIHSS 15.5 (10;19) 18 (10;23) P = 0.057
Time to 
treatment (min)

145 (110;175) 160 (130;190) P = 0.058

*Results are expressed as median and 25th and 75th percenti les for 
conti nuous variables and as absolute values and relati ve frequencies 
for categorical variable; 
** defi ned as blood pressure > 185/110 mmHg

There were no signifi cant differences between 
the groups regarding demographic data. The base-
line neurological status of the patients, assessed 
with the mRS score before thrombolysis was simi-
lar. The Group with OAT contained a signifi cantly 
higher proportion of patients with heart failure 
(39.5% vs. 11.7%, p < 0.001) and arterial hyperten-
sion (89.5% vs. 75.9%, p = 0.04). There were no 
differences regarding prevalence of diabetes melli-
tus, dyslipidemia and previous stroke between the 
groups. The proportion of smokers was similar in 

the two groups. The baseline plasma glucose levels 
were somewhat higher in the Group with OAT but 
the difference didn’t reach statistical signifi cance 
(125.5 vs. 133, p = 0.1). High values of blood pres-
sure during the fi rst 24h from stroke onset were ob-
served with the same frequency in both groups. The 
median baseline NIHSS score (Figure 1) was high-
er in the group of patients receiving prior treatment 
with acenocumarol, refl ecting more severe strokes, 
but the difference didn’t reach statistical signifi -
cance (median values 15.5 vs.18; 25-75IQR 10-19 
vs.10-23, p = 0.057). 

FIGURE 1. Box-and-whisker plot representing the 
baseline NIHSS scores in the two groups.

The patients receiving oral anticoagulants were 
treated later as compared to those who were not re-
ceiving such treatment (Figure 2), but the differ-
ence of the time periods was not statistically sig-
nifi cant (median 145 minutes vs. 160 minutes, 
25-75 IQR 110-175 vs. 130-190, p = 0.058). 

FIGURE 2. Box-and-whisker plot representing the time 
from stroke onset to rt-PA administration (time to 
treatment) in the two groups
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The median INR value for those taking coumarinc 
oral anticoagulants was 1.4 (25-75 IQR 1.3-1.6). In 
50% of the patients the INR was between 1.3 and 1.6 
and in 20% of them the INR value was at the upper 
limit currently admitted (1.7) (Figure 3).

NIHSS score was 18 and she had a pretreatment 
INR value of 1.7. She had blood pressure values 
greater than 185/110 mmHg during the fi rst 24 ho-
urs after thrombolysis. She experienced a worse-
ning of 5 points on the NIHS scale which was also 
attributed to a parenchymal hematoma type 2. She 
was discharged with a NIHSS score of 19 and the 
mRS score at three months was 5.

The seven sICH observed in the Group without 
OAT were in patients aged between 66 and 80 years, 
with a range of baseline NIHSS values between 4 and 
24 points. 5 of them were taking previous treatment 
with aspirin and 1 with aspirin and clopidogrel. Only 
1 of them had values of blood pressure above 185/100 
mmHg during the fi rst 24 hours. 4 of them were known 
with hypertension and one had more than 4 vascular 
risk factors. The time range between stroke onset and 
thrombolysis was 99-190 minutes. 

For sICH as an outcome variable multivariate 
analysis was not performed due to the low number of 
cases observed. Independent predictors for the other 
three main outcome measures, were assessed in mul-
tivariate logistic regression models which included 
age, gender, chronic heart failure, arterial hyperten-
sion, blood pressure levels above 185/100 mmHg 
during the fi rst 24 hours, baseline NIHSS score, time 
to treatment and prior anticoagulation status.

In the multivariate analysis prior subtherapeutic 
acenocoumarol use was not associated with either 
ICH (OR 0.55; 95% CI 0.19 – 1.59; p = 0.2), mor-
tality (OR 0.85; 95% CI 0.33 – 2.18; p = 0.7) or 
good clinical outcome at three months (OR 1.27; 
95% CI 0.53 – 3.04; p = 0.5). The only independent 
variable associated with both mortality and mRS 
0-2 at three months was the baseline NIHSS score 
(OR 0.82; 95% CI 0.77-0.87; P<0.001 for mRS 0-2 
at two months and OR 1.18; 95%CI 1.09-1.26; P < 
0.001 for mortality). No independent predictor was 
found for ICH. 

DISCUSSIONS

There are confl icting data in the literature regar-
ding the safety of intravenous thrombolysis in pati-
ents with ischemic stroke receiving prior treatment 
with vitamin K antagonists (6,7,11). One of the 
main reasons for the paucity of information regar-
ding this subject comes from the fact that the major 
clinical trials which led to the approval of rt-PA for 
the treatment of acute ischemic stroke didn’t in-
clude patients prior receiving oral anticoagulants.

The increase in risk of intracerebral hemorrhage 
after rt-PA treatment is a well-known feature of this 
drug. The actual mechanism by which prior antico-

FIGURE 3. The INR values of the patients receiving oral 
anticoagulant treatment prior to thrombolysis

There were no signifi cant differences regarding 
the main outcome measures of the study (ICH, 
sICH, mRS at three months and mortality) between 
the two study groups. The results of the bivariate 
analysis are presented in Table 2. 

TABLE 2. Differences in outcome measures between 
subgroups: bivariate analysis*

Group without 
OAT (n=162)

Group with OAT
(n=48)

P value

mRS 0-2 at 3 
months

68 (41.9%) 21 (43.7%) P = 0.86

ICH 26 (16.05%) 7 (14.5%) P = 0.9
sICH 7 (4.3%) 2 (4.1%) P = 0.9
Mortality 37 (22.8%) 13 (27.08%) P = 0.56

* values are expressed as absolute values and relati ve frequencies

One of the two cases of sICH in the Group with 
OAT was in a male, 82 years old, with history of 
arterial hypertension, who was administered IV rt-
PA 185 minutes after the stroke onset. The INR be-
fore thrombolysis was 1.3. He had high values of 
blood pressure during the fi rst 24 hours after rt-PA 
infusion, for which he was administered intraveno-
us antihypertensive treatment. His baseline NIHSS 
score was 17 and his worsening of 7 points obser-
ved several hours after thrombolysis was attributed 
to a parenchymal haematoma type 2. He died 6 
days after the stroke onset. The other case was of a 
woman, 78 years of age, with history of arterial 
hypertension, who received treatment with rt-PA 
160 minutes after the stroke onset. Her baseline 
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agulation, even at subtherapeutic levels, might fur-
ther increase the risk of hemorrhagic transformation 
after thrombolysis is unclear, in part because of lack 
of adequate pathologic studies. However, several hy-
pothesis have been proposed. First, the fi brinolytic 
effect of rt-PA may be enhanced by the anticoagulant 
effects of vitamin K antagonists. Higher recanaliza-
tion rates with this combination may lead to a greater 
rate of reperfusion injury (5). Second, oral antico-
agulants might enlarge initially minor bleedings that 
would otherwise occur without clinical consequence 
in individuals with normal coagulation function (12). 
Third, vitamin K antagonists use may be only a 
marker for patients with cardioembolic strokes in 
whom hemorrhagic transformation is more common 
and the infarct size is usually greater (7). On the oth-
er hand, the underlying mechanism of the majority 
of patients with acute ischemic stroke prior receiving 
treatment with oral anticoagulants is cardioembolic 
and the emboli arising from cardiac sources are 
thought to recanalyze better after intravenous ad-
ministration of rt-PA due to their composition rich in 
fi brin loosely packed (13) (14). Prior use of oral an-
ticoagulants in this situation, even at a subtherapeu-
tic level, could additionally facilitate the recanaliza-
tion by favoring the formation of a more fragile 
thrombus (5). 

The results of the present study suggest that intra-
venous thrombolysis with rt-PA is not associated with 
an increased risk of intracerebral hemorrhage of any 
kind (symptomatic and asymptomatic) or death in pa-
tients with atrial fi brillation and acute ischemic stroke 
who are prior receiving treatment with coumarinic an-
ticoagulants and have INR levels ≤ 1.7. The only pre-
dictor for both short term clinical outcome and morta-
lity in our study was the baseline NIHSS score, 
refl ecting the initial severity of stroke. 

Similar results were reported by Kim et al. (9) 
which assessed the same issue in a study on 179 
patients with high-risk cardioembolic sources that 
received intravenous thrombolytic agents or under-
went intraarterial thrombolysis. Prior warfarin use 
in their study group was found in 28 patients 
(15.6%). The frequency of bleeding complications 
was not different between patients who received 
warfarin and those who did not. No differences 
were either observed regarding mortality and mRS 
at three months. However, even if the results are 
similar to ours, certain mentions have to be made. 
First of all, the study of Kim et al. included patients 
who either received treatment with intravenous rt-
PA, either underwent intraarterial thrombolysis 
which is associated with different benefi ts and di-
fferent hemorrhagic risks. Second, the median INR 

value observed in their study in patients prior recei-
ving vitamin K antagonists was 1.14 (IQR 1.02-
1.42), much lower than the median of our study 
which was 1.4 (IQR 1.3-1.6).

Vergouwen et al. (11) performed an analysis on 
1739 patients with acute ischemic stroke treated 
with iv rt-PA of whom 125 (7.2%) were receiving 
warfarin before admission. The premorbid use of 
this coumarinic anticoagulant was not signifi cantly 
associated with an increased risk of intracerebral 
hemorrhage, either symptomatic or asymptomatic. 
Furthermore, in this study warfarin use was inde-
pendently associated with a reduced risk of poor 
functional outcome. 

Several other retrospective studies have also re-
ported that systemic thrombolysis was safe in pati-
ents previously anticoagulated with INR levels ≤ 
1.7 (6) (8) (15) (16). 

On the other hand, Prabhakaran et al. (7) perfor-
med a study on 107 patients with acute ischemic 
stroke who were administered iv treatment with rt-
PA. Of these 13 patients were taking warfarin at ba-
seline. A 10-fold increased risk of symptomatic ICH 
was observed in the group of warfarin compared to 
nonwarfarin users. The authors did not report if prior 
warfarin use was also independently associated with 
poor functional outcome or mortality. However, the 
results of this study, which to our knowledge is the 
only that has reported such a dramatic increase in the 
risk of intracerebral hemorrhage, must be carefully 
interpreted taking into account that the number pati-
ents receiving prior treatment with vitamin K anta-
gonists was extremely low. 

In conclusion, the results of the present study 
show that thrombolysis with intravenous rt-PA can 
be safely administered in patients with atrial fi bril-
lation who are previously receiving subtherapeutic 
treatment with coumarinic oral anticoagulants, as 
we found no difference in terms of short term stro-
ke outcome, hemorrhagic transformation and mor-
tality between the patients who were previously 
treated with vitamin K antagonists and those who 
were not. However, we must consider certain limi-
tations of our fi ndings, the main being the retros-
pective design of the study and the relatively small 
sample size which led to a low number of sympto-
matic hemorrhages. Further studies with larger 
number of patients and a prospective design are ne-
eded to confi rm these fi ndings. 
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