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Purppser A natiopwide survey was conducted regarding anticoagulant therapy in patients with acute
intracerehral hemorrhage (FCH) on warfarin with nonvabvalar atrial fibrillagion (NVAF)
Methods: A questionnaire on standard therapeutic strategy for warfarin-related ICH in patients with NVAF
veas mailed 10 418 institutes.
Resufts: & total of 329 physicians {79%) responded with a completed questionpaire, On ademission, all
respondents stopped warforin medication and 94% normalized the international normalized ratio {INR}
mainly by Vitamin K {83%), followad by fresh frozen plasma {20%), and prothrombin complex concentate
{10%). Afterwards, 91% of the respondents restarted anticoagulation and 3% used antiplatelet Tor prevention
of thromboembolism, but the remaining 6% disagreed with restarting amtithrombotic therapy. As con-
traindications for resuming anticoagulation, recurrent ICH {38%) and poor functional condition {368} were
olien chosen. Gi’ cimse who restarted anticoagulation, the dming was within 4 days In 74, 5 to 7 days in 215,
§ 10 14 days in 255, 15 10 28 days in 26% and 29 days or later in 18%. The major key finding on follow-up CT to
restart am:cmgukmm was the absorption tendency of hematomas (47%), When restariing antfcoagulation,
3% of the respondents used warfarin alone and 208 used either unfractionated heparin plus wartarin or
heparin alone,
Conclusion: A large majorily of respondents respansible for ICH management stopped oral warfarin
medication and normalized INR on admission, and restarted anticoagulation after acute ICH in patients with
NVAE. However, the strategies to normalize INR and to restart anticoagulant therapy varied gready and
depended on each individual physician's decision.
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intracerebral hemorrhage
Anticoaguiant therapy
Warfarin

Atyial fibrillation

Acute stroke
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1. Introduction However, this therapy is also associated with increased risk of
intracerebral hemorrhage {ICH) and may worsen patients’ outcomes
[1-3]. Among patfents with ICH, the proportion of patients recelving
anticoagulant therapy before ICH onset has recently been increasing
[4,5]. According to a multicenter observational study between 1999
and 2003 in japan, 8.7% of registered patients with acute 1ICH were
orior users of warfarin {5}

Anticoagulant therapy using warfarin is recommended for pre-
vention of ischemic stroke associated with atrial Gbrillation {AF).
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Warfarin use is known to be a predictor of hematoma enlarge-
ment, especially when the international normalized ratio {INR} valye
is high {67} Previous studies have shown that exrly hematoma
enlargernent is a major cause of clinical deterforation and mortaiity
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[8-10]. Thus, continuation of warfarin at ICH onset may lead to an
increased incidence of hematoma enlargement and higher mortality.
Conversely, withholding warfarin may cause development of throm-
boembolic complications, especially in patients with AF or mechanical
prosthetic valves. There is a considerable dilemma concerning when
to restart anticoagulant therapy following ICH. Furthermore, deep
vein thromboses and pulmonary embolisms are relatively common
preventable causes of morbidity and mortality in patients with acute
ICH[11-13]).In such cases, it is advisable to consider early initiation of
anticoagulant therapy.

To date, there is no established guideline for appropriate antith-
rombotic therapy after acute ICH in patients with AF who are on
warfarin. The aim of this study was to reveal the current physicians'
opinions regarding anticoagulant therapy after acute ICH in patients
with nonvalvular AF (NVAF) using a nationwide survey in Japan.

2. Patients and methods

A nationwide web survey of antihypertensive treatment for acute
ICH was previously conducted in 1424 certified training institutes
recommended by the Japan Stroke Society, the Japan Neurosurgical
Society or the Societas Neurologica japonica in 2008 14]. Of 600
respondents to this survey, 416 respondents (345 neurosurgeons, 56
neurologists, and 15 others) agreed to answer additional surveys for
ICH management. The present questionnaire was mailed to these 416
respondents in October 2009. The deadline for response was set at the
end of December 2009,

The questionnaire consisted of 4 questions on the institutional
conditions for acute ICH management and 7 questions on the
therapeutic strategy for acute warfarin-related ICH (Table 1). All
answers were multiple choice, and multiple selection was allowed
only on question 8 (Q8). Replies to the following 7 questions were
requested from respondents who treat one or more warfarin-related
ICH patients per year.

3. Results

Of a total of 416 surveys sent out, 329 respondents (79%). Of the
329 respondents, 266 were neurosurgeons (80.9%) (Q1; Table 2).
Overall, the respondents had spent a median of 23 years in clinical
medicine (Q2). The median number of ICH patients annually treated
ranged between 41 and 60 (Q3). In more than half of the institutes
(54.2%), 1 to 5 patients were treated with warfarin due to NVAF before
ICH (Q4). A total of 10 respondents did not usually treat patients with
acute ICH on warfarin, and 4 left this question blank (Q4). The
remuining 315 responses were used in the analysis for Q5 to Q7.

Table 1
The questionnaire.

Institutional conditions for acute intracerebral hemorrhage (ICH) management
Q1. What is your specialty?
Q2. How long Is your cafeer in clinical medicine?
Q3. How many acute ICH patients (hospitalized within 7 days of onset) are
treated in your hospital per year? -.

- Q4. How many acute warfarin-related ICH patients with nonvatvular atrial fibrillation

(hospitalized within 7 days of onset) are treated in your hospital per year?

Therapeutic strategy for acute wacfarin-related ICH
Q5. Do you agree to stop anticoagulant therapy on admission?
Q6. Do you agree to normalize INR on admission? How do you primarily
normalize it?
Q7. Do you agree to restart anticoagulation?
QB. Which condition do you think is a contraindication to restart anticoagulation?
Q9, When do you restart anticoagulation?
Q10. Which CT finding is avallable to determine the timing of restarting
anticoagulation?
Q11. Which drug do you choose to restart anticoagulation?

ICH: Intracerebral hemorrhage, INR: international normalized ratio, CT: computed
tomography.

All 315 respondents agreed to stop oral warfarin on admission
(Q5). Of these, 295 (93.7%) agreed to normalize INR on admission
mainly by Vitamin K (199 respondents, 63.2%), followed by FFP (64
respondents, 20.3%) and PCC (31 respondents, 9.8%) (Q6).

To prevent thromboembolism, 286 respondents (90.8%) resumed
anticoagulant therapy, 10 (3.2%) started antiplatelet therapy instead
of anticoagulation, and 19 (6.0%) disagreed with any antithrombotic
therapies (Q7). In Q8 to Q11, responses from the 286 respondents
who agreed with resumption of anticoagulation were used. Recurrent
ICH and poor functional status corresponding to the modified Rankin
Scale score of 4 or 5 were two major contraindications against
restarting anticoagulation (170 respondents, 59.4% for each), fol-
lowed by dementia or frequent falls (139, 48.6%), suspected cerebral
amyloid angiopathy (107, 37.4%), multiple brain microbleeds on T2°-
weighted magnetic resonance imaging (MRI) (85, 29.7%). advanced
age (=80 years, 71, 24.8%), and so on (Q8).

The timing to restart anticoagulation was within 4 days after stroke
onsetin 21 respondents (7.3%), 5 to 7 days in 60 (21.0%), 8 to 14 daysin
71(24.8%), 15 t0 28 days in 80 (28.0%) and 29 days or later in 50 (17.5%)
(Q9). As an appropriate finding to restart anticoagulation on follow-up
computed tomography (CT), the largest number of respondents used
the finding of absorption tendency of hematoma (135 respondents,
47.2%) (Q10). To restart anticoagulation, warfarin alone was used by
216 respondents (76%). unfractionated heparin alone or combined
with warfarin by 57 (19.9%). and anticoagulation following antiplatelets
by 7 (2.4%) (Q11).

4. Discussion

The present study revealed the current opinions of Japanese neuro-
spedalists on stopping, reversing. and restarting anticoagulant therapy
in NVAF patients who developed warfarin-related ICH. The first major
finding was that all respondents answered that they discontinue
warfarin and 94% of the respondents agreed with normalization of
INR at the time of admission for ICH patients; vitamin K was the first
choice agent for more than half of respondents and PCC and FFP were
relatively uncommon choices. The second major finding was that 91% of
the respondents agreed with resumption of anticoagulant therapy
for ICH patients, though the timing for restarting anticoagulation varied
greatly. :

Emergent discontinuation of anticoagulant therapy and normali-
zation of INR on admission were consistent with several recommen-
dations and guidelines [15-17]. However, the first choice methods for
normalization were different among guidelines. In the European
Stroke Initiative (EUSI) recommendation of 2006, administration of
PCC or FFP with additional use of vitamin K was primarily recommended
[15). The American Heart Association (AHA)/American Stroke Associ-
ation (ASA) guidelines of 2010 describe that patients should receive
intravenous vitamin K as Class I, and add that vitamin K should remain
an adjunct to a more rapidly acting initial therapy for life-threatening
warfarin-associated hemorrhage. As such an initial therapy, PCC is
regarded to have fewer complications compared to FFP (Class Ila) [16].
The Japanese Guidelines for Management of Stroke 2009, published
after the deadline for the present survey, lists vitamin K, FFP, and PCCas
methods for normalization, and recommends PCC more strongly than
FFP [17]. PCC contains high levels of vitamin K-dependent coagulant
proteins (factors H, VII, IX, and X) and requires smaller volumes of
infusion than FFP. Thus, treatment with PCC reversed anticoagulation
more rapidly than FFP [18,19]. However, PCC without vitamin K was
reported to result in a re-increase of INR and clinical deterioration [20].
Thus, the combination of PCC and vitamin K seems to be the best
treatment for the normalization of INR. However, in the present survey,
only 10% of respondents chose PCC. Relatively uncommon use of PCC
may be due toiits off-label use for ICH patientsin Japan. Use of FFP for ICH
is also off-label medication in Japan. In addition, formulation of the

—100—
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Table2
Answers to the questionnalre.
Question * Multiple choloe answers Respondents %
Q1. Specialty (n=329) Neurosurgery : 266 809
Neurology, vascular neurology 55 167
Other 7 21
No answer 1 03
Q2. Length of career (n=329) Median 23 (IQR 18~27) years
Q3. Number of ICH patients (n=329) 20 44 134
21-40 85 258
41-60 58 - 176
61-80 43 134
81-100 42 128
101 57 173
Q4. Number of warfarin-related 1CH patients (n=329) None 10 30
1-5 176 535
6-10 97 295
11-20 33 100
21 9 27
. . No answer 4 12
Q5. Interruption of anticoagulation on admission (n=315) Agree 3ns 1000
Disagree 0 o
Q6. Normalization of INR and first choice method (n=315) Agree, by vitamin K 199 632
Agree, by fresh frozen plasma 64 203
Agree, by prothrombin complex concentrates 3n 98
Agree, by another method 1 03
Disagree 19 60
No answer 1 03
Q7. Restart anticoagulation (n=2315) Agree 286 S08
Disagree with anticoagulation, agree with start 10 32
antiplatelet therapy instead
Disagree with any antithrombotic therapy 19 60
Q8. Contralndication for restarting anticoagulation Recurrent-ICH 170 594
{multiple selection allowed) (n=286) Poor functional status (MRS 4-5) 170 594
Dementia or frequent falls 139 486
Suspected cerebral amylold angiopathy 107 374
Multiple microbleeds on MRI 85 29.7
Advanced age ( 80 years old) n 248
History of gastrointestinal bieeding 44 154
Atrial fibrillation is not chronic but paroxysmal 28 98
Other 21 73
No contraindication 20 70
Q9. Timing to restart anticoagulation (n = 286) Day following ICH onset 1 03
2-4 days following ICH onset 20 70
5-7 days following ICH onset 60 210
8-14 days following ICH onset 7 248
15-28 days following ICH onset 80 280
29 days following ICH onset 50 175
Others . 3 1.0
No answer 1 03
Q10. Supportive CT fndings for restarting anticoagulation (n=286) Discontinuation of hematoma growth 80 280
Absorption tendency of hematoma 135 472
Complete absorption of hematoma 49 17.1
Other findings than hematoma 20 70
’ No answer 2 0.7
Q11. Drug chosen for restarting anticoagulation (n=286) QOral warfarin alone 216 755
Heparin (alone or concomitant use with oral warfarin) 57 199
Antiplatelet drug, followed by warfarin 7 24
Other ] 1.7
No answer 1 03

The 14 respandents who answered "None™ or "No answer” in Q4 were exempted from replies to Q5 to Q11. The 29 respondents who did not agree with restart of anticoagulation in

Q7 were exempted from replies to Q8 to Q11.

IQR: interquartile range, ICH: intracerebral hemorrhage, INR: international normalized ratio, MRI: magnetic resonance imaging. CT: computed tomography.

questions with just one choice was a possible cause of the lesser use of
FFP or PCC.

In the EUS! recommendation, it is described that restarting
anticoagulation therapy would not benefit patients with lobar ICH
{15} The AHA/ASA guidelines recommend avoidance of long-term
anticoagulation as treatment for nonvalvular AF after spontaneous
lobar ICH because of the relatively high risk of recurrence {16]. In
contrast, the Japanese guidelines do not mention whether restarting
anticoagulation should be abstained in some patients [17). A majority
of the present respondents agreed with resumption ‘of anticoagulant
therapy for patients with warfarin-related ICH in general: recurrent

ICH, poor functional status, and dementia or frequent falls were three
major conditions for which restarting anticoagulation is not chosen.
Microbleeds on MRI have been reported to be independently related
to the incidence of warfarin-related ICH [21}. Since paroxysmal AF
was reported to have a similar stroke risk and a similar benefit from
anticoagulant therapy to those with sustained AF [22], this condition
does not seem to be a good reason not to restart anticoagulation.
The timing to restart anticoagulation is described as 10 to 14 days
after ICH onset in the EUSI Recommendation [15]. The AHA/
ASA guidelines do not state the timing of restarting anticoagulation
clearly [16). The Japanese guidelines recommend use of heparin after

—101—
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normalization of INR in patients with an elevated risk for embolism, Ini
do not mention the timing of heparinization [17]. Among the present
vespondents, the timing to restart anticoagulation varied greatly and
was relatively late compared to that proposed in the EUSE Recomimen-
dation, Early resumption of warfarin within 3 days after intracraniat
hemorrhage onset was reported not (o cause any re-bleeding in 12
patients [ 23], In contrast, some studies have stressed a low incidence of
embolism following discontinuation of amticoagulant therapy during
acute ICH [24,25]. Thus, this tming is an important and undetenvsined
matter. One fifth of the present respondents chose hepavin (alone or
with concomitant use of oral warfarin} as an agent for resumption. Use
of warfarin alene limits the carboxylation of protein €, and concamitant
heparin use may prevent sucl a hypercoagutant conditio.

The present study was designed to investigate standard thegapeutic
opinions at each institute for patients with warfarin-related 1CH.
However, real strategies in clinical practice for normalization and
resumption of anticoagulant therapy may depend on individual
conditions in each patient. To overcome this Hmitation, a multicenter
prospective observational study on this theme is currently underway.
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Reversal, resumption and discontinuation of anticoagulant therapy after warfarin-related intracerebral

hemorrhage: a multicenter, prospective, observational study
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Investigators

Background: Because intracerebral hemorrhage (ICH) during oral anticoagulation (OAC) has a high risk of
ongoing bleeding and death, urgent coagulopathy reversal should be considered. Meanwhile, reversal or
withholding of OAC has a potential risk of thromboembolism. We examined the impact of reversal,
resumption and discontinuation of OAC on ICH outcomes. Methods: A multicenter, prospective,
observational study was conducted. Acute OAT-ICH patients who were admitted within 3 days after onset
were enrolled and followed up during 3 months. Results: We registered 52 patients with OAC -ICH (18
women, 73£9 years old, median NIHSS 9, median INR 2.02). Coagulopathy was reversed in 44 patients
(85%), using vitamin K in 24, plasma derivatives in 2, and both in 18 patients. OAC was resumed in 37
patients (71%) at the fifth day in median. Of these, one patient who received OAC again at the 5th day
showed hematoma growth thereafter. During 3 months, bleeding complications occurred in 1 patient who
discontinued OAC (GI bleeding) and 4 patents who resumed OAC (2 recurrent ICH, 1 GI bleeding, 1 severe

epistaxis). Meanwhile, thromboembolic complications were observed in 3 patients discontinuing OAC (1
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stroke, 1 pulmonary embolism, 1 myocardial infarction) and 6 patients resuming OAC (1 stroke, 3DVT, 1
intracardiac thrombus, 1systemic embolism); of these, 5 events occurred before resumption and 1 occurred 2
days after resumption. At 3 months, 14 patients (27%) had mRS 0-1, to which lower initial NHSS was
independently related (OR 1.24, 95%CI 1.08-1.53 per 1-point); 13 (25%) had mRS 5-6, to which
discontinuation of OAC was independently related (OR 6.73, 95%CI 1.17-43.80). Conclusion: In acute
OAC-ICH, coagulopathy was reversed in 85% of patients and OAC was resumed in 71%. Bleeding
complications occurred in 5 patients (10%) and thromboembolic complications occurred in 9 (18%) during 3

months. Discontinuation of OAC was related to unfavorable outcome.
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Background: Moderately aggressive blood pressure (BP) lowering with target systolic BP (SBP)
<160 mmHg using IV nicardipine is the major strategy for patients with acute intracerebral
hemorrhage (ICH) in Japan (Koga M, et al: Hypertens Res 2009). We aimed to assess whether this

| strategy is safe and feasible.

Methods: This is an interim report of a prospective, observational study from 10 centers. The
inclusion criteria include: supratentorial ICH, initiation of IV nicardipine <3 hrs, admission SBP
>180 mmHg, GCS >5, and hematoma volume <60 ml. Some of these criteria followed those of the
ATACH study. A final sample size is scheduled to be 200 patients. Patients were initially treated
with Smg/hr of IV nicardipine and the dose was increased up to a maximum of 15 mg/hr to maintain
SBP between 120 and 160 mmHg with tight BP monitoring for initial 24 hrs. The primary endpoints
were neurological deterioration (ND) corresponding to an increase >4 points from initial NIHSS
within 72 hrs (estimated 90% CI based on previous reports: 27.4-38.0%) and serious adverse effects
(SAE) within 24 hrs which need to stop IV nicardipine (3.1-8.9%). The secondary endpoints
included hematoma enlargement (HE) >33% on follow-up CT at 24 hrs (18.6-29.0%) and
unfavorable outcome (mRS 4-6) at 3 months (55.0-66.8%), and death within 3 months (5.1-11.9%).
Results: 143 patients (86 men, 66+-12 years old) were enrolled until November 2011. The median
initial SBP was 192 mmHg. The median initial hematoma volume was 10.5 ml and the median
NIHSS score was 13. ND was found in 7 patients (5%). SAE was observed in one patient (1%). HE
was identified in 22 patients (15%). Of 113 patients, 47 patients (42%) had unfavorable outcome and
5 patients (4%) died.

Conclusions: SBP lowering (range 120-160 mmHg) using I'V nicardipine with tight BP monitoring
appears to be safe and feasible for acute ICH. We are planning to participate in ATACH 2 trial for

seeking better BP target based on this observational study.
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