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Background: Patients with intracerebral hemorrhage taking anticoagulants are
increasingly common in Japan due to the aging population. The clinical benefit of
restarting anticoagulants is established, but the optimal timing of resumption is
controversial. Risk factors for hemorrhagic and cardioembolic events in the acute
phase are also unknown. This study investigated hemorrhagic and cardioembolic
events and risk factors in intracerebral hemorrhage patients taking anticoagulants.
Methods: The clinical data of 65 consecutive intracerebral hemorrhage patients tak-
ing anticoagulants were retrospectively reviewed. Hemorrhagic and cardioembolic
complications and risk factors were analyzed. Results: Lobar hemorrhage was the
most frequent (21 of 65 cases, 32.3%). At discharge, 31 patients (47.7%) showed
severe disability or had died. Eight (18.6%) of 43 patients who restarted anticoagu-
lants after initial treatment developed hemorrhagic events, including recurrent
intracerebral hemorrhage in 3. HAS-BLED score was 2-3 in these 3 patients. Six
(15.8%) of 38 patients who took anticoagulants for cardiogenic factors suffered car-
dioembolism. Systemic inflammatory response syndrome was significantly more
common in the cardioembolic group (66.7%) compared with the noncardioembolic
group (21.9%, P< .05). CHA2DS2-VASc score was paradoxically high in the noncar-
dioembolic group (3 versus 5, P < .05). Conclusion: HAS-BLED score and CHA2DS2-
VASc score were not useful for risk assessment for hemorrhagic events, recurrent
intracerebral hemorrhage, and cardioembolism in the acute phase. Inflammatory
response might be important in the occurrence of cardioembolic events.
Key Words: Intracerebral hemorrhage—Hemorrhagic complications—Cardioembolic
complications—anticoagulant—systemic inflammatory response syndrome
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Introduction

Anticoagulants are often administered as prophylactic
therapy for cardioembolism caused by atrial fibrillation
(AF), which has high prevalence in elderly people.1 Con-
sequently, the number of patients presenting with intrace-
rebral hemorrhage (ICH) who are taking anticoagulants is
increasing due to aging of the population.2 Temporary
cessation and resumption of anticoagulants after the ini-
tial treatment is reported to have clinical benefits,3�5 but
the optimal timing for resumption is still controversial.6

The timing for resumption should be determined based
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on the known risk factors for hemorrhagic and thrombotic
events such as CHA2DS2-VASc (congestive heart failure,
hypertension, age �75 years, diabetes mellitus, prior
stroke or transient ischemic attack or thromboembolism-
vascular disease, age 65-74 years, and sex category) score
and HAS-BLED (hypertension, abnormal renal/liver
function, stroke-bleeding history or predisposition, labile
international normalized ratio, elderly [>65 years], and
drugs/alcohol concomitantly) score.7 However, the actual
predictive effectiveness of these factors remains unclear.
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This study analyzed the occurrence and risk factors of
hemorrhagic and cardioembolic complications in ICH
patients taking anticoagulants, especially focusing on the
complications occurring after resumption of anticoagu-
lants.
Table 1. Clinical characteristics of ICH patients taking

anticoagulants

All patients (N = 65)

Men (%) 39 (60.0)

Age, years, average (§SD) 77 (§8.8)

Hypertension (%) 48 (73.8)

Diabetes (%) 11 (16.9)

Dyslipidemia (%) 19 (29.2)

Causative diseases

Cardiogenic factors (%) 57 (87.7)

DVT/PE (%) 8 (12.3)

Types of anticoagulants

Warfarin (%) 49 (75.4)

DOAC (%) 16 (24.6)

Rivaroxaban (%) 8 (12.3)

Apixaban (%) 6 (9.2)

Edoxaban (%) 1 (1.5)

Dabigatran (%) 1 (1.5)

Antiplatelets (%) 23 (35.4)

Aspirin (%) 19 (29.2)

Clopidogrel (%) 2 (3.1)

Aspirin + Clopidogrel (%) 1 (1.5)

Cilostazol (%) 1 (1.5)

Location of hematoma

Lobar (%) 21 (32.3)

Thalamus (%) 11 (16.9)

Putamen (%) 10 (15.4)

Cerebellum (%) 10 (15.4)

Brainstem (%) 4 (6.2)

Intraventricular (%) 3 (4.6)

Multiple (%) 6 (9.2)

mRS at discharge, median (IQR) 4 (4-5)

Abbreviations: DVT, deep venous thrombosis; PE, pulmonary

embolism; DOAC, direct oral anticoagulants; mRS, modified

Rankin Scale.
Methods

This study included 65 patients (9.0%) who were taking
anticoagulants among 722 patients with ICH admitted to
Maebashi Red Cross Hospital from April 2013 to October
2017. Patients who met the following criteria were
excluded: ICH related to brain tumor; cerebral artery
aneurysm; cerebral arteriovenous malformation; trau-
matic ICH; and vasculitis. The clinical characteristics of
the 65 patients who met the inclusion criteria were ana-
lyzed.
The occurrence of hemorrhagic complications and pos-

sible risk factors were analyzed in 43 patients taking anti-
coagulants for cardiogenic factors, or prevention of deep
venous thrombosis (DVT) or pulmonary embolism (PE),
and who resumed anticoagulant therapy after initial treat-
ment. Twenty-two patients were excluded from the above
65 patients because they did not resume anticoagulants
due to poor general condition or severity of ICH. The
occurrence of cardioembolic complications and possible
risk factors were analyzed in 38 patients taking anticoagu-
lants for cardiogenic factors and who resumed anticoagu-
lant therapy after initial treatment. Five patients were
excluded from above 43 patients because they were taking
anticoagulants for prevention of DVT or PE.
Patient's age, sex, comorbidity, disease requiring antico-

agulant therapy, types of anticoagulant agent, antiplatelet
agent, duration from onset to resumption (day of onset
defined as day 1), laboratory findings of creatinine, aspar-
tate aminotransferase, alanine aminotransferase, platelet
count, location of hematoma, and type of anticoagulant
used after resumption were analyzed. Location of hema-
toma was classified as the putamen, thalamus, lobar, cere-
bellum, brain stem, intraventricular, and multiple sites.
The usefulness of CHA2DS2-VASc score8 and HAS-BLED
score9 was evaluated as risk factors for cardioembolic and
hemorrhagic events, respectively. CHA2DS2-VASc score
is a risk stratification score to estimate the 1-year risk of
cardioembolic events in a patient with nonvalvular AF
without anticoagulant therapy. HAS-BLED score is a risk
stratification score to estimate the 1-year risk of hemor-
rhagic events in patients taking anticoagulants. The rela-
tionship between inflammatory response and acute
hypercoagulopathy was also investigated. To evaluate the
involvement of inflammatory response in the occurrence
of complications, the relationship between diagnosis of
systemic inflammatory response syndrome (SIRS) on
admission and cardioembolic/hemorrhagic complications
was analyzed. SIRS was diagnosed based on 2 or more of
the following criteria: Body temperature less than 36°C or
greater than 38°C; heart rate greater than 90/minute;
tachypnea greater than 20/minute or arterial partial pres-
sure of carbon dioxide less than 32 mmHg; and white
blood cell count of less than 4000 cells/mm3 or greater
than 12,000 cells/mm3.10

Statistical analysis was performed using free statistical
software EZR.11 Fisher's exact and chi-square tests were
used for categorical data comparisons as appropriate. Dif-
ferences in the means and medians of continuous meas-
urements were tested by Student's t test and by the Mann-
Whitney U test, respectively. P values of less than .05
were considered significant.

Results

Clinical Characteristics of ICH Patients Taking
Anticoagulants

Clinical characteristics of the 65 ICH patients taking
anticoagulants are shown in Table 1. In particular, 39
patients (60.0%) were male, mean age was 77.0 § 8.8
(standard deviation) years, and 48 patients (73.8%) had
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hypertension. Anticoagulant therapy had been instituted
for AF in 46 patients (70.8%), mechanical valve replace-
ment in 7 (10.8%), ventricular aneurysm in 4 (6.2%), PE in
5 (7.7%), and DVT in 3 (4.6%). Anticoagulant therapy on
admission was based on warfarin in 49 patients (75.4%)
and direct oral anticoagulants in 16 (24.6%). In addition,
23 patients (35.4%) were taking antiplatelet agents. Hema-
toma site was classified as lobar in 21 patients (32.3%),
thalamus in 11 (16.9%), putamen in 10 (15.4%), cerebellum
in 10 (15.4%), brain stem in 4 (6.2%), intraventricular in 3
(4.6%), and multiple sites in 6 (9.2%). Median modified
Rankin Scale (mRS) at discharge was 4, and 31 patients
(47.7%) were mRS greater than or equal to 5.
Hemorrhagic Complications and Risk Factors

Clinical characteristics of the 43 ICH patients who
resumed anticoagulant therapy after initial treatment are
shown in Table 2. Hemorrhagic complications occurred in
8 patients (18.6%), including recurrent ICH in 3, hemor-
rhage from malignant tumor in 2, gastrointestinal bleed-
ing in 2, and hemorrhage from tracheostomy in 1. Age,
sex, antiplatelet use, laboratory data on admission, HAS-
BLED score, and SIRS showed no significant differences
between the hemorrhagic group and nonhemorrhagic
group. Warfarin use for resumption was more common in
the hemorrhagic group, but with no significant difference
(75.0% versus 37.1%, P = .11). Duration from onset to
resumption was 7.5 days in the hemorrhagic group and 9
days in the nonhemorrhagic group with no significant dif-
ference. The median duration from onset to hemorrhagic
events was 26.5 days.
Recurrent ICH was found in 3 patients (7.0%), with

rebleeding at the same site in 1 patient who underwent
Table 2. Hemorrhagic compl

Hemor

Men (%) 21

Age, years, median (IQR) 76

Hypertension (%) 25

Dyslipidemia (%) 13

Antiplatelet (%) 16

Laboratory data on admission

Cr, mg/dl, median (IQR) .8

AST, IU/L, median (IQR) 22

ALT, IU/L, median (IQR) 15

Plt, £104/ml, median (IQR) 17.8

HAS-BLED score, median (IQR) 3

SIRS (%) 9

Warfarin use for resumption (%) 13

Onset to restarting anticoagulation, days, median (IQR) 9

Onset to hemorrhagic events, days, median (IQR) -

Abbreviations: Cr, creatinine; AST, aspartate aminotransferase; ALT, a

matory response syndrome.
hematoma evacuation surgery before the recurrent ICH
and HAS-BLED score of 2 points. The other 2 cases of
recurrent ICH were intraventricular hemorrhage after
lobar hemorrhage with HAS-BLED score of 2 and 3.
Cardioembolic Complications and Risk Factors

Clinical characteristics of the 38 patients taking anticoagu-
lants for cardiogenic factors and who resumed anticoagulant
therapy after initial treatment are shown in Table 3. Cardi-
oembolic complications occurred in 6 patients (15.8%). Caus-
ative diseases, such as ventricular aneurysm andmechanical
valve, showed no significant difference between the cardi-
oembolic group and noncardioembolic group. CHA2DS2-
VASc score in patients with AF was paradoxically high in
the noncardioembolic group (5 versus 3, P < .05). SIRS was
significantly more common in the cardioembolic group (4 of
6 patients [66.7%] versus 7 of 32 [21.9%], P < .05). Duration
from onset to resumption was 8 days in the cardioembolic
group and 9 days in the noncardioembolic group with no
significant difference. The median duration from onset to
cardioembolic events was 7.5 days.
Discussion

Clinical Characteristics of ICH Patients Taking
Anticoagulants

In the present study, the mean age of ICH patients tak-
ing anticoagulants was 77 years and the most frequent
bleeding site was lobar. In the Japanese cohort study of
ICH, the average age was 59 years, more than half of the
bleeding sites were putamen and thalamus, and only 19%
were lobar.12 AF is the most common causative disease
treated by anticoagulants and the prevalence is known to
ications and risk factors

All patients (N = 43)

rhagic events (¡) Hemorrhagic events (+) P value

(N = 35) (N = 8)

(60.0) 5 (62.5) 1

(70.5-82.5) 76.5 (72.8-80.0) .95

(71.4) 7 (87.5) .66

(37.1) 3 (37.5) 1

(45.7) 1 (12.5) .12

(.63-.93) .83 (.67-.96) .66

(19.5-35.5) 25.5 (22.5-29.3) .62

(13-19.5) 14 (12-23.5) .8

(14.6-21.2) 18.9 (16.8-23.1) .48

(2-5) 2.5 (2-5) .48

(25.7) 2 (25.0) 1

(37.1) 6 (75.0) .11

(5-15.5) 7.5 (5-10.8) .62

- 26.5 (8-32.3) -

lanine aminotransferase; Plt, platelet count; SIRS, systemic inflam-



Table 3. Cardioembolic complications and risk factors

All patients (N = 38)

Cardioembolic events (¡) Cardioembolic events (+) P value

(N = 32) (N = 6)

Men (%) 20 (62.5) 5 (83.3) .64

Age, years, median (IQR) 76.5 (72.8-81.3) 68 (66.5-74.8) .07

Hypertension (%) 27 (84.4) 3 (50.0) .09

Diabetes mellitus (%) 9 (28.1) 0 (0.0) .3

Antiplatelet use (%) 13 (40.6) 4 (66.7) .38

Causative disease

AF (N = 31) (%) 27 (84.4) 4 (66.7) .3

CHA2DS2-VASc score, median (IQR) 5 (4-6) 3 (3-4) <.05

Ventricular aneurysm (%) 3 (9.4) 1 (16.7) .51

Mechanical valve (%) 2 (6.3) 1 (16.7) .14

SIRS (%) 7 (21.9) 4 (66.7) <.05

Warfarin use for resumption (%) 12 (37.5) 3 (50.0) .48

Onset to restarting anticoagulation, days, median (IQR) 9 (5-13.5) 8 (4-10.5) .5

Onset to cardioembolic events, days, median (IQR) - - 7.5 (6.3-14.8) -

Abbreviation: SIRS, systemic inflammatory response syndrome.
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increase with age.1 This relationship between AF and
aging is considered to be the main cause of the higher age
in our series.
Our study found unfavorable prognosis with almost

half of the patients suffering severe disability or death,
similar to the previous finding of poor prognosis for ICH
patients taking anticoagulants compared to that for ICH
patients not taking anticoagulants.13 Advanced age may
affect the prognosis as well. The higher incidence of lobar
hemorrhage may reflect the vascular vulnerability which
is affected by the prevalence of amyloid angiopathy
which increases with age.14,15 Aging of the population in
Japan is expected to cause further increases in the fre-
quency of these patients.
Hemorrhagic Complications and Recurrent ICH

Hemorrhagic complications occurred in 8 (18.6%) of the
43 patients who resumed anticoagulant therapy after ini-
tial treatment. More patients took warfarin at resumption
in the hemorrhagic group, but without significant differ-
ence. HAS-BLED score, which can predict the annual inci-
dence of hemorrhagic events during taking
anticoagulants,9 also showed no significant difference
between the 2 groups. Intracerebral rebleeding developed
at the primary lesion or other site in 3 patients (7.0%).
HAS-BLED score was 2 in the case of rebleeding at the pri-
mary lesion, and 2 and 3 in the cases of intraventricular
hemorrhage after lobar hemorrhage, which were less than
or equal to the median score of 3 in our series. HAS-BLED
score has been proposed for hemorrhagic risk assessment
when resuming anticoagulants.7 However, our findings
suggest that HAS-BLED score may not be useful for pre-
dicting hemorrhagic complications in the acute stage. It is
important to evaluate the patient characteristics, general
condition, and comorbidity before resuming anticoagu-
lants.
Thrombotic complication rate is reported to increase

when resuming anticoagulants after 72 hours from
onset.16 Therefore, it is important to elucidate the risk fac-
tors for hemorrhagic complication to resume anticoagu-
lants safely and early. The Japanese guidelines
recommend resuming anticoagulants after confirming the
hemostat value,6 although the optimal timing for resump-
tion is controversial as some recommendations suggest
that anticoagulants should be resumed at 7-8 weeks or
even 10-30 weeks after the onset.5,17 However, the former
study was designed to determine when to resume in the
chronic phase based on analysis of timing of resumption
and complications 28 days after onset, and the latter study
may overestimate hemorrhagic complications because of
the inclusion of cases of traumatic intracranial hemor-
rhage which sometimes develop chronic subdural hema-
toma several weeks or months after onset. A recent study
recommended that anticoagulants should be resumed
within 72 hours after onset for patients with high risk for
thrombotic complications.16 Resumption of anticoagu-
lants at 4 days after onset is also reported to be safe.18 The
European guidelines recommend resuming anticoagu-
lants at 10-14 days after onset.19 In our study, the median
duration from onset to resumption of anticoagulants was
9 days, and the median duration from onset to cardioem-
bolic events was 7.5 days. Therefore, resumption of anti-
coagulant therapy within a week seems to be reasonable
to reduce the risk of cardioembolic complications. How-
ever, median duration from initial onset to hemorrhagic
events was 26.5 days which was longer than the duration
from initial onset to cardioembolic events. The variety of
bleeding sites also makes it difficult to determine the opti-
mal timing for resumption. Further study is needed.



ICH ASSOCIATED WITH ANTICOAGULANTS 329
Cardioembolic Complications and Risk Factors

Median CHA2DS2-VASc score was significantly lower
in the cardioembolic group. Although this paradoxical
result seemed to be affected by the small sample size, the
CHA2DS2-VASc score may not detect cardioembolic
events in the acute stage. Patients with high-risk condi-
tions for cardioembolic events, such as mechanical valve
and ventricular aneurysm, were more common in the car-
dioembolic group, but with no significant difference. The
prevalence of SIRS was significantly greater in the cardi-
oembolic group, but showed no significant difference
between the hemorrhagic and nonhemorrhagic groups.
Therefore, SIRS was the specific risk factor for cardioem-
bolic events. Perioperative risk of cerebral infarction in
patients with AF is reported as 1.8%/30 days, which is
higher than the predicted value calculated from epidemio-
logical data.20 This difference is considered to result from
the inflammatory response and activation of coagulation
factors caused by surgical stress and general anesthesia.
Therefore, acute inflammatory response and concomitant
activation of coagulation factors may be involved in the
occurrence of acute cardioembolism in patients with ICH.
Detection of SIRS is useful for risk assessment of cardi-
oembolism.

Conclusion

Many ICH patients taking anticoagulants are elderly,
with lobar as the most frequent bleeding site, and poor
prognosis. Resumption of anticoagulant therapy within a
week might be reasonable for prevention of cardioembo-
lism. However, the timing of resumption should be deter-
mined based on risk assessment for cardioembolic and
hemorrhagic complications. Risk assessment scores such
as CHA2D2S-VASc score and HAS-BLED score were not
predictive of cardioembolism and hemorrhagic complica-
tions in the acute phase. Acute inflammatory response
may contribute to acute cardioembolism, and detection of
SIRS may be useful for risk assessment of cardiogenic
embolism in the acute phase.
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