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Abstract

Background: To evaluate the effects of aspirin and warfarin use on 
the volume of intracranial hemorrhage and mortality rates.

Methods: The patients using aspirin and warfarin with intracranial 
non-traumatic hemorrhage were enrolled the study. Control group 
included the patients with intracerebral non-traumatic hemorrhage 
but not using any oral antiaggregant or anticoagulant agent. This is 
an open, prospective and controlled study. In the statistical analysis, 
chi-square test, T test, non-parametrical Mann Whitney U test, and 
Pearson’s coefficient of correlation were used.

Results: Total 104 hospitalized patients with intracranial hemor-
rhage were enrolled to the study, 47 (45%) of them were using as-
pirin or warfarin and 57 (55%) were not using. Mean age was 66.5 
(± 12.04), 38 patients (36.5%) were using aspirin and 9 (8.65%) 
were using warfarin. At the end of eight months 10 (26.3%) patients 
using aspirin, 5 patients (55.6%) using warfarin, and 16 (26%) pa-
tients in the control group died. There was a statistically impor-
tant difference between patients using aspirin/warfarin and control 
group (P < 0.05) in the hemorrhage volume. Aspirin or warfarin use 
did not have any effect on mortality rates (P > 0.05). Hemorrhages 
with ventricular extension did not have any significant effect on 
hemorrhage volume or mortality rate.

Conclusions: Aspirin and warfarin use increases hemorrhage vol-
ume in a statistically significant ratio, however no significant effect 
on mortality rate.
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Introduction

Cerebrovascular events (CVE) are an important cause of 
very high health costs all around the world and lead to impor-
tant morbidity and mortality rates. It is the third most com-
mon cause of morbidity and mortality after coronary heart 
diseases and cancers. CVEs compromise about 20% of all 
neurological diseases and intracerebral hemorrhage (ICH) 
accounts for 10% to 15% of strokes [1-5], 30-day mortality 
rate of intracerebral hemorrhage is about 50% [5].  

Some possible risk factors for intracranial hemorrhage 
(ICH) include hypertension, advanced age, male gender, 
high alcohol intake, and diabetes [1, 2, 4, 6-16]. Determi-
nation of frequent risk factors with extended epidemiologi-
cal studies and introducing of modifiable, reducible, and 
unknown risk factors in a population is the most important 
preventive approach. 

The aim of our study is to evaluate the effects of aspirin 
and warfarin use on the hemorrhage volume and mortality 
rates and also to evaluate the effects of some risk factors on 
hemorrhage volume in patients with spontaneous intracra-
nial hemorrhage.

 
Materials and Methods

   
Patient selection 

This study was performed in 2009 between January 1 and 
august 31 in Dr. Lutfi Kirdar Kartal Teaching and Research 
Hospital neurology clinic. Patients who were hospitalized 
due to spontaneous intracranial hemorrhage were enrolled. 
This is an open, prospective, and controlled study. Patients 
divided in to two groups, first group enrolled the patients 
using aspirin or warfarin. Second group is the control group 
having hemorrhage but not using any anti-aggregant or anti-
coagulant agent. We evaluate the effects of aspirin and war-
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farin on mortality, hemorrhage volume, and involvement of 
ventricles. 

We used a pre-prepared form including age of the pa-
tient, gender, history of hypertension, diabetes mellitus, 
and hyperlipidemia, liver and renal function tests and lipid 
levels in blood at the application time, history of aspirin or 
warfarin usage, INR (International Normalised Ratio) level 
for patients using warfarin, hemorrhage volume and site of 
bleeding for gathering data. We received information about 
deaths after 8 months by calling the family of patients with 
phone (Table 1). 

Patients having subarachnoid hemorrhage, epidural or 
subdural hematoma, ICH secondary to arteriovenous malfor-
mation were not included in the study. Also, patients having 
vasculitis, coagulopathy, and tumor excluded from the study.

Lesions were detected with brain computed tomography 
(CT) and their locations, volumes and involvement of ven-
tricles were recorded. 

Radiological evaluation 

All patients underwent brain CT examination in the first 
24 - 48 hours. Using these tomographies, site, volume, and 
ventricular extension of bleeding was recorded to our pre 
prepared form. Bleeding were divided in to four groups ac-
cording to site; lobar, deep located (thalamic, putaminal, 
thalamo-putaminal), cerebellar, and brain stem (Table 2). 

To calculate the hematoma volume, the formula ABC/2 
was used, where A is the greatest hemorrhage diameter by 
CT, B is the diameter 90o to A, and C is the approximate 
number of CT slices with hemorrhage multiplied by the slice 
thickness. Calculated values recorded without classification. 

Statistical analysis 

The effects of social and demographic characteristics like 

gender, age on risk factors was been evaluated besides of 
frequency of distribution. The relationship between usage of 
aspirin or warfarin with the hemorrhage volume was been 
evaluated. The effect of variables like hypertension, diabe-
tes, and hyperlipidemia on hemorrhage volume was exam-
ined. Also, the presence of ventricular extension and site of 
bleeding in patients using aspirin or warfarin were evaluated.

In the statistical analysis of the variables which deter-
mined by ratio, namely in the comparison of the categorical 
data, chi-square test was used. In the analysis of the mea-
sured variables, T test was used when normal distribution 
was seen, and non-parametrical Mann Whitney U test was 
used when normal distribution was not seen was performed. 
Pearson’s coefficient of correlation was used to determine 
the relation of the measured variables. Data was gathered 
from patient folders and analysis was performed by SPSS 
11.05 statistical software package. Significance level was 
determined as < 0.05.

 
Results

  
Hospitalized 104 patients having spontaneous ICH were 
enrolled in the study, 50 of them (48.1%) were female and 
54 (51.9%) were male. Mean age was 66.5 (± 12.04), 38 
(36.5%) patients were using aspirin and 9 (8.65%) were us-
ing warfarin. Totally, 31 of all patients (29.8%) died during 
eight months, 15 of 47 (32%) patients using aspirin or war-
farin (10 of 38 patients using aspirin, 5 of 9 patients using 
warfarin) died. In the control group 16 of 57 patients (28%) 
died. There was not a statistically significant difference be-
tween two groups (P > 0.05).     

Ninety-two of all patients (88.4%) had hypertension 
(HT), 35 of patients (92%) using aspirin and all patients us-
ing warfarin had HT, 26 of all patients (25%) had diabetes 
mellitus (DM). Respectively, 13 and 2 of patients using as-

Death number  Death ratio 

Hypertension 27 29.3%

Diabetes mellitus 6 23.1%

Hyperlipidemia 8 27.6%

Aspirin use 10 26.3%

Warfarin use 5 55.6%

Hemorrhage with venticular 
extension 8 32%

Table 1. Relationship Between Some Causative Factors and Death
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pirin and warfarin had DM, 29 of all patients (27.9%) had 
hyperlipidemia (HL), 13 patients using aspirin and 3 patients 
using warfarin had HL. 

There was a ventricular extension of bleeding in 25 of 
all patients (24%).Ventricular extension was detected in 11 
(28.9%) and 2 of patients using aspirin and warfarin, respec-
tively. In the control group, ventricular extension was seen 
12 patients (21%). There was not a statistically significant 
difference between two groups (P > 0.05).   

Mortality rate in hemorrhages with ventricular extension 
was 32%, however this rate was 29.1% in patients with no 
ventricular extension. There was no statistically significant 
difference between two groups (P > 0.05). Mortality rate 
was 29.3% in hypertensive patients and 33.3% in non-hy-
pertensive patients, so there was no significant difference (P 
> 0.05). Mortality rate was 23.1% in diabetic patients and 
32.1% in non-diabetic patients (P > 0.05). Hyperlipidemia 
did not have any effect on mortality rate (P > 0.05). 

Classification according to the site of bleeding for all 
patients was as follow, 24 (23.1%) lobar, 10 (9.6%) brain 
stem, 5 (4.8%) cerebellar, and 65 (62.5%) were deep located. 
Sites of bleeding in patients using aspirin were lobar in 11 
(28.9%), brain stem in 4 (10.5%), cerebellar in 1 (2.6%), and 
deep located in 22 (57.9%) patients. Sites of bleeding in pa-
tients using warfarin as follws 4 lobar and 5 deep located. 
There was not as statistically significant difference between 
aspirin or warfarin usage and site of bleeding (P > 0.05). 
Also, gender did not have any significant effect on site (P 
> 0.05).    

It was detected that hemorrhage volume was greater in 
patients using aspirin or warfarin than control patients (P < 
0.05). However, INR value did not have effect on hemor-
rhage volume.    

When looked at all patients, it was detected that mortal-
ity rate was 25% in lobar, 60% in brain stem, 29.2% in deep 
located hemorrhages. No death detected in cerebellar hemor-
rhages. In patients using aspirin, mortality rates as follows; 3 
in lobar, 2 in brain stem, and 5 in deep located hemorrhages. 
There was no statistically significant difference between site 
of bleeding and mortality. We could not detect significant 
difference between aspirin usage, sites of bleeding, and mor-
tality (P > 0.05). In patients using warfarin, we detected high 
mortality rate in deep located hemorrhages (P < 0.05).

Discussion
  
In this study we evaluated the effect of usage of aspirin and 
warfarin on ICH hemorrhage volume and mortality. We de-
tected a significant effect on hemorrhage volume but not on 
mortality. 

There are only a few studies about the mortality rates 
in the long term after spontaneous intracranial hemorrhage 
[17-21]. In these studies, data about the mortality rates were 
based on deaths occurred in hospitalized period, after one 
month, or after 3 months. In a recent study, mortality rates 
was been evaluated in the first month and first year. Mortal-
ity rate was been found as 38.3% and 49.6 for the first month 
and first year, respectively [22]. However, this study didn’t 
compare the effects of aspirin and/or warfarin. Cantalapiedra 
et al [18] reported the annually mortality rate as 30%. In this 
study, authors also reported that higher mortality was seen 
in anti-platelet-treated patients (44.9%) than in anticoagu-
lated patients (31.1%). Hanger et al [20] found that mortality 
rate in 28 days was 43% in patients with ICH. This rate was 
found in patients using warfarin and aspirin, respectively, 
as 53% and 43%. Saloheimo et al [21] reported that three-
month mortality for ICH was 33% and they concluded that 
poor short-term outcomes and increased mortality might be 
related with the regular usage of aspirin in moderate doses 
before the onset of CVE. Flibotte et al [23] investigated the 
three-week mortality rate of warfarin usage and reported this 
rate as 35%. Some studies reported usage of anti-platelet 
agent as independent risk factor mortality [21, 24]. Howev-
er, some studies declared no relation between usage of anti-
platelet agent and mortality [25, 26].    

In our study, eight-month mortality rate was 29.8% in 
all patients enrolled in the study. In aspirin users this ratio 
was 29.3% and 31.8% in warfarin users. Mortality ratios 
were as follow 29.8% in aspirin users, 55.6% in warfarin 
users, and 31.8 in patients using no medication. According 
to our study, there was no relationship between the mortality 
rate and usage of warfarin. However, our group containing 
warfarin treated patients were smaller (n = 9). Because of 
this reason it not possible for us to make a general comment 
about mortality rate and warfarin use. We also did not find 
any significant effect of aspirin on mortality. However, our 
mortality rates well correlated with studies originating from 

Table 2. Relationship Between Aspirin or Warfarin Use and Site of Bleeding, and Ventricular Extension

Lobar Brain stem Cerebellar Deep located Ventricular extension 

Aspirin use 11 (28.9%) 4 (10.5%) 1 (2.6%) 22 (57.9%) 11 (28.9%)

Warfarin use 4 (44.4%) 0 0 5 (55.6%) 2 (22.2%)
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Europe and United States. 
In some studies, ICH has been showed parallel rela-

tion with INR, however, ICH may be seen when INR is in 
normal limits [27-29]. It was reported that if an ICH was 
developed when INR less than 3, the presence of any under-
lying cause should be controlled [20]. It was found that ICH 
develops when INR is between 2.9 - 3.7 [30-32]. Flaherty et 
al [33] investigated the relationship between INR value and 
hemorrhage volume. They concluded that INR levels less 
than 3 did not cause increase in the volume of hemorrhage, 
however, values more than 3 caused significant increase in 
hemorrhage volume in patients using warfarin. Similarly, in 
our study, warfarin usage has been related with increased 
hemorrhage volume, however, we didn’t find any correlation 
between INR value and hemorrhage volume. 

In a recent study, Hanger et al [20] reported that hemor-
rhage volume, site of bleeding, intraventricular involvement, 
and warfarin usage had a relation with mortality indepen-
dently from each other. 

Flibotte et al [23] reported that warfarin use did not in-
crease hemorrhage volume in the first plane, but during hos-
pitalization hemorrhage volume might increase which could 
lead to increased mortality. According to this study, warfarin 
use increases mortality twice. Again in this study, authors 
reported that warfarin use and INR value did not have any 
effect on hemorrhage volume [23]. Results of this study well 
correlate with ours. 

Literature contains conflicting results about the mortal-
ity of ICH related with aspirin and warfarin use [17-21]. As-
pirin usage increased hemorrhage volume in our study, how-
ever, did not have any effect on mortality. Some published 
reports show that hemorrhage volumes, site of bleeding, in-
traventricular extension, and warfarin use have significant 
effects on mortality [27, 30]. Many study have been reported 
the increased mortality in patients having hemorrhage with 
ventricular extension [6, 12, 20, 22, 34]. However, in our 
study hemorrhage with ventricular extension did not have 
any effect on mortality rates, our conflicting result may be 
due to small number of our study group.  

Smajlovic et al [35] investigated effect of the site of 
bleeding on mortality. In this study mortality rates were as 
follow 22.8% in internal capsule/basal ganglia hemorrhages, 
31.7% in lobar hemorrhages, 64.4% in multi-lobar hemor-
rhages, 15.8% in cerebellar hemorrhages, and 83.3 in brain 
stem hemorrhages. Anderson et al [17] reported the mor-
tality rate as 100% in brain stem hemorrhages. Our results 
correlate with published results, however, no death was ob-
served in our patients having cerebellar hemorrhages.  

In conclusion, we observed that aspirin and warfarin use 
did not have effect on mortality rates, but had significant ef-
fect on hemorrhage volume. Literature contains conflicting 
results coming from different studies and our study also add-
ed conflicting results about mortality, hemorrhage volume, 
and ventricular involvement. Because of this reason, multi-

centered further studies containing large number of patients 
will help to make general comments about these conflicting 
results.
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