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Reversal, resumption and discontinuation of anticoagulant therapy after warfarin-related
intracerebral hemorrhage: a multicenter, prospective, observational study
Masato Osaki, National Cerebral and CardiovascularFCenter, Osaka, Japan;
Masatoshi Koga, National Cerebral and Cardiovascular Center, Osaka, Japan;
Koichiro Maeda, National Cerebral and Cardiovascular Center, Osaka, Japan;
Yasuhiro Hasegawa, St Marianna University School of Medicine, Kawasaki, Japan;
Jyoji Nakagawara, Nakamura Memorial Hospital, Sapporo, Japan;
Eisuke Furui, Kohnan Hospital, Sendai, Japan;
Kenichi Todo, Kobe City Medical Center General Hospital, Kobe, Japan;
Kazumi Kimura, Kawasaki Medical School, Kurashiki, Japan;
Yoshiaki Shiokawa, Kyorin University Schoo! of Medicine, Mitaka, Japan;
Yasushi Okada, National Hospital Organization Kyushu Medical Center, Fukuoka, Japan;
Satoshi Okuda, National Hospital Organization Nagoya Medical Center, Nagoya, Japan;
Kazuomi Kario, Jichi Medical University School of Medicine, Shimotsuke, Japan;
Kaoru Endo, National Cerebral and Cardiovascular Center, Osaka, Japan;
Tetsuya Miyagi, National Cerebral and Cardiovascular Center, Osaka, Japan;
Kazuo Minematsu, National Cerebral and Cardiovascular Center, Osaka, Japan;
Kazunori Toyoda, National Cerebral and Cardiovascular Center, Osaka, Japan;
for the Stroke Acute Management with Urgent Risk-factor Assessment and Improvement
(SAMURAI) Study 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 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 patienfs (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 (1 8%) during 3 months. Discontinuation of OAC was related to
unfavorable outcome.



Original Article

Systolic blood pressure lowering to 160 mmHg or

less using nicardipine in acute intracerebral
hemorrhage: a prospective, multicenter, observational
study (the Stroke Acute Management with Urgent
Risk-factor Assessment and Improvement-
Intracerebral Hemorrhage study)

_ Objective; Optimal blood pressure (8P) control in acute
- Intracerebral hemorrhage (ICH) remains controversial. We

Masatoshi Koga®, Kazunori Toyoda®, Hiroshi Yamagami® , Satoshi Okuda®, Yasushi Okada,

Kazumi K:murag Yoshiaki Shlokawa

Jyoji Nakagawara Elsuke Furuil, Yasuhiro Hasegawa¥,

Kazuomi Kario', Masato Osaki®, Tetsuya Mlyagl , Kaoru Endo®, Kazuyuki Nagatsuka®,
Kazuo Minematsu®, for the Stroke Acute Management with Urgent Risk-factor Assessment and

Improvement (SANIURAI) Study Investigators

“determined the effects of SBP Iawenng to 160 mmHg or’

‘more using intravenous nicardipine for acute ICH patients.

- Methods: This is a prospective, multicenter, observational -
- study canducted in Japan, with the lack of control. groups..

- Patients Wlth supratentonal ICH. wrthm 3h of onset,

_GC§} 5‘or more,anci,hematoma vomme,_less_._than 60 ml R
" were initially treated with intravenous nicardipine to = - “
_“maintain SBP. between 120 and 160 mmHg with 24-h SR
- frequent BP. monitoring: The primary endpoints were .
neurol ogfca} deterioration within 72h [GCS decrement

=2 paints or National Institutes of Health Stroke Scale -

: k(NIHSS} increment >4 paints; esttmated 90% confrdence i
- Interval (Cl) on the basis of previous studtes 15.2-25.9%]

- and serious adverse effects (SAE) to stopping intravenous
<_nicardipine. within 24 h {1.8-8. 9%) The secondary - *

~-.endpoints included hematoma expansion more than 33%.
. at 24h(17.1-28.3%), madified Rankin Scale (mRS) 4 or .
“. more (54, 5~67 9%) and death at 3 months (6. 0-13. S%), .
* Results: We enrolled 211 Japanese patlents (81 women,
~65.612.0 years old). At baseling, BP was 201.8£15.7/ ~
- 107.9£15.0mmHg. Medlan hematoma volume was L
102 ml (interquartile range 5.6-19.2); and NIHSS score -
- was 13 (8=17). Neurological deterioration was Identi hed ; _: ;

in 17 patients (8.1%), SAE in two (0. 9%, hematoma
expansion in 36 (17.1%), MRS:4.or more in 87 (41 2%)

and death in four (1.9%).-All the resu]ts were equat to or.

* below the esttmated iawer 90% ,
E Conclusnon' SBP Iowermg to’ 160 mmHg or less usmg

'mcard;pme appears o be well toierated and. feasible for .

Journal of Hypertension »

‘ iKeywords. acute, antlhypertenswe treatment b .

' Abbrevra’clons‘ ABC/Z Yengthx width x he)ght)/
i Amencan Heart Assomatron ASA, Amencan Stroke

Therapy, BP bi ood pressure
computed tomography, EUSL, Europe: tive;
GCS, Glasgow Coma ‘Scale; ICH, mtracerebral hemorrha'
*INR, international normalized ratio: INTERACT, Intensiv
~ Bload Pressure Reduction in Acute Cerebral Hemorrhag
* Trial; IQR, interquartile range; mRS, madified Rankin Scale;
NIHSS, National Institutes of Health Stroke Scale; OR, od:
~ ratio; SAE, serious adverse effect; SAMURAI Stroke Acute,
Management with Urgent Rlsk-factor Assessmenta d
lmprovement R
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Koga et al.

INTRODUCTION

hronic hypertension is a leading risk factor for
‘ intracerebral hemorrhage (ICH) [1-3], and high

blood pressure (BP) is commonly observed in
acute ICH on admission [4]. Acute high BP might enhance
active intracerebral bleeding and hematoma growth, which
could be determinants of poor clinical outcome [1,2,5-71.
In contrast, some investigators insist that high BP might
work to maintain normal cerebral blood flow and prevent
perihematomal ischemic damage [8,9].

Pilot phases of the Intensive Blood Pressure Reduction
in Acute Cerebral hemorrhage Trial (INTERACT) [10)
and the Antihypertensive Treatment of Acute Cerebral
Hemorrhage (ATACH) [11,12] studies supported the safety
and feasibility of acuté intensive BP lowering for ICH.
Accordingly, the American Stroke Association (ASA) and
American Heart Association (AHA) revised the guidelines
for acute ICH to recommend that lowering of SBP io
140 mmHg is probably well tolerated in patients presenting
with a $BP of 150-220 mmHg [13]. The INTERACT 2 [14]
and ATACH II studies [15] are ongoing to confirm whether
guideline-based SBP lowering less than 180mmHg or
intensive SBP lowering less than 140 mmHg is appropriate
for acute ICH management.

In the Japanese Guidelines for the Management of
Stroke 2009, the recommendation for SBP for acute ICH
was less than 180 mmHg [16]. The Japanese official label
prohibited nicardipine use during hyperacute ICH [17].
In contrast, our nationwide survey on antihypertensive
treatment strategies for ICH revealed inconsistencies with
the recommendations [17]. The target SBP was 160 mmHg
or less from 82% of Japanese respondents and 57% of
respondents named intravenous nicardipine as the first
choice antihypertensive drug. However, there is little data
to support the validity of these choices. In this study,
we aimed to elucidate the safety and feasibility of
SBP lowering to 160mmHg or less in acute ICH using
nicardipine. We compare our data with previous studies.

PATIENTS AND METHODS

The Stroke Acute Management with Urgent Risk-factor
Assessment and Improvement-ICH Study is a prospective,
multicenter, observational study designed to determine
the safety and feasibility of early SBP reduction within
3 h from symptom onset 160 mmHg or less with intravenous
nicardipine for acute hypertension in patients with spon-
taneous ICH (see supplemental Appendix, http://links.
Iww.com/HJH/A200). As this was an observational study,
we did not set control groups. Most protocols for patient
selection and nicardipine injection were similar with
those of ATACH or ATACH II [11,12,15]. Use of the same
basic design allows us to assess the noninferiority com-
parisons with those from previous studies. All study
procedures were reviewed and approved by the local
Ethics Committee.

Patient enrollment
We planned to enroll 200 patients who met following
criteria: age 20 years or more, clinical signs consistent with
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the diagnosis of stroke; total Glasgow Coma Scale (GCS)
score 5 or more, initial SBP more than 180mmHg on
two repeal measurements at least Smin apart; computed
tomography (CT) scan less than 2.5h of onset, demon-
strating a supratentorial intraparenchymal hematoma with
manual volume measurement less than 60ml, capable
of initiating intravenous nicardipine less than 3h after
symptom onset, and informed consent being obtained from
the patient, legally authorized representative or next of
kin. We excluded patients who met the following criteria:
uncertain time of symptom onset; previously known
cerebral neoplasms, arteriovenous malformation, or aneur-
ysms; intracerebral hematoma considered to be related to
trauma; ICH located in infratentorial regions such as the
pons or cerebellum; isolated intraventricular hemorrhage;
extensive intraventricular hemorrhage associated with
intraparenchymal hemorrhage; candidates for immediate
surgical intervention for ICH; current pregnancy, parturi-
tion within previous 30 days or active lactation; any history
of bleeding diathesis or coagulopathy; use of warfarin
with prothrombin time international normalized ratio
(INR) 1.7 or more; a platelet count less than 50 000/pl; or
inappropriate candidate judged by attending neurologist
(or neurosurgeon).

Blood pressure management and monitoring
BP and pulse rate were taken using manual or automated
cuff measurement under established guidelines. The arm
must be horizontal and at the level of the heart as denoted
by the midsternal level in a recumbent position. Levels
of BP and pulse rate were measured every 15 min during 2h
after the initiation of titrating nicardipine (or during dose
adjustments, which ever lasts longer), and every 60min
during the remainder of the first 24h, as well as at 48 and
72h, respectively.

Bolus infusion of 1mg nicardipine was allowed prior
to the titrating infusion. Titrating of intravenous nicardipine
was started within 3 h of symptom onset and continued for
24h to achieve and maintain the target SBP level below
160 mmHg and above 120 mmHg. Intravenous nicardipine
was initiated at a rate of 5mg/h. If SBP was not reduced
to 160 mmHg or less after 15 min, the infusion dose was
increased by another 2.5mg/h. The 2.5mg/h increments
continued every 15 min until the maximum dose of 15mg/h
was reached. If SBP was more than 160 mmHg despite
infusion of the maximum nicardipine dose for 30 min, other
antihypertensive drugs including intravenous nitroglycerin
and diltiazem were used additionally or alone. Once the
target SBP was reached, the infusion rate was adjusted by
1-2.5mg/h to maintain SBP in the target range. If SBP fell
below 120 mmHg, nicardipine was reduced until the rate of
infusion was 0 mg/h, and was not restarted unless SBP rose
above 160 mmHg. BP management after the first 24h was
at the primary neurologist’s discretion. Basically oral anti-
hypertensive agents were introduced after the first 24 h.

Hematoma evaluation

Noncontrast head CT was mandatorily performed on
admission and at 24 (&=6) h after the initiation of nicardipine
infusion. Additionally, brain imaging studies were repeated
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