STROKE PREVENTION IN PATIENTS WITH AF

Table 1. Limitarions of warfarin use

Narrow therapeutic window

Variable and unpredictable pharmacokinetic and
pharmacodynamic properties

Interactions with other drugs and foods rich in vitamin K

Slow onset and offset of action

Need for regular anticoagulation monitoring and dose
adjustments

High incidence of intracranial bleeding, especially among
Asian patients

edoxaban; Table 2).!® Their pharmacologic targets in the
coagulation cascade are summarized in Fig 2. Dabigatran,
rivaroxaban, apixaban, and edoxaban are orally active
drugs administered either once daily (rivaroxaban and
edoxaban) or twice daily (dabigatran and apixaban).
Although the half-lives of these drugs vary, they reach
maximum concentrations within approximately 1 to 4
hours.

Dabigatran was recently approved in Japan for the pre-
vention of ischemic stroke and/or systemic embolism in
patients with NVAF. Considering the results of recently
published and ongoing trials, such as Rivaroxaban-once
Daily, Oral, Direct Factor Xa Inhibition Compared with
Vitamin K Antagonism for Prevention of Stroke and Em-
bolism Trial in Atrial Fibrillation (ROCKET-AF),™* Apixa-
ban Versus Acetylsalicylic Acid to Prevent Strokes
(AVERROES),”® Apixaban for the Prevention of Stroke
in Subjects With Atrial Fibrillation (ARISTOTLE),"®and
Global Study to Assess the Safety and Effectiveness of
DU-176b Versus Standard Practice of Dosing with Warfa-
rin in Patients with Atrial Fibrillation (ENGAGE-AF; on-
going, NCT00781391), it is likely that these factor Xa
inhibitors for the prevention of ischemic stroke and sys-
temic embolism will also be applicable.

Considering the current status of these drugs, the ob-
jective of this review is to discuss opportunities to pre-
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vent ischemic stroke and systemic embolism in patients
with AF, focusing on dabigatran, and therefore to pro-
vide a practical update for clinicians treating these pa-
tients.

Pharmacologic Characteristics of Dabigatran

Thrombin is a plasma serine protease that plays a major
role in coagulation and hemostasis (Fig 2). In vivo, throm-
bin is produced by the cleavage of prothrombin and
catalyzes the conversion of fibrinogen to fibrin, which pro-
motes thrombus formation. Therefore, thrombin was se-
lected as a therapeutic target because it is a key molecule
that plays an essential role in the coagulation cascade.
Accordingly, dabigatran, by targeting thrombin, signifi-
cantly disrupts the coagulation cascade and prevents the
formation of fibrin.

In terms of its mechanism of action, dabigatran compet-
itively inhibits thrombin in a concentration-dependent
manner.”” Its binding to thrombin is highly selective
and occurs rapidly, but is reversible. The general pharma-
cologic characteristics of dabigatran, a nonpeptide direct
thrombin (factor Ila) inhibitor,*® are summarized in
Table 2. Briefly, after oral administration, dabigatran etex-
ilate is absorbed via the gastrointestinal (GI) tract and
rapidly hydrolyzed by esterase to its active form, dabiga-
tran."? Dabiggtran reaches a peak plasma concentration
approximately 0.5 to 2 hours after administration. It has-
a terminal half-life of approximately 12 to 17 hours®
and an absolute bioavailability: of 6.5%. Approximately
80% of dabigatran is excreted by the kidney!®"
Dabigatran is not metabolized by nor does it affect the
activity of the cytochrome P450 system.” As a result, it
has few drug interactions and does not necessitate diets
with low vitamin K content.?*® However, dabigatran etex-
ilate is a substrate of P-glycoprotein, and its absorption is
influenced by a number of P-glycoprotein inhibitors and
inducers.”

Table 2. Profiles of novel oral anticoagulants*

Dabigatran Rivaroxaban Apixaban Edoxaban
Target Thrombin Xa Xa Xa
Administration Twice daily Once daily Twice daily Once daily
Prodrug Yes No No No
Half-life (hrs)  12-14 9-13 8-15 6-11
tmax (IS) 0.5-2 2-4 1-4 1-1.5
Bioavailability 6.5% (humans) 67-86% (animals) 49% (humans) 60% (animals)
Protein binding 35% 92-95% 87% 40-59%
Renal excretion 80% 33% 25% 35-39%
Phase III trials  RE-LY (published)*** ROCKET-AF (published)!* AVERROES (published)'®> ENGAGE-AF (ongoing;
(status) NCT00781391)
J-ROCKET (completed; ARISTOTLE (published)'®
NCT00494871)

*Data from Ogawa et al."”
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Figure 2. Site of action of oral anticoagulants.

Dabigatran exhibits dose-proportional and near-linear
increases in activated partial thromboplastin time (aPTT),
at least with the concentrations of dabigatran applied in
clinical practice, prothrombin time (PT), thrombin time
(TT), and ecarin clotting time (ECT).?’ In addition, the vari-
ability in pharmacokinetic and pharmacodynamic proper-
ties was generally low or moderate, indicating predictable
pharmacokinetic and pharmacodynamic characteristics.

Clinical Efficacy of Dabigatran in Patients
with Atrial Fibrillation

Overall Efficacy

The clinical efficacy and safety of dabigatran were
assessed in the Randomized Evaluation of Long Term An-
ticoagulant Therapy (RE-LY) study, in which 18,113 pa-
tients with NVAF were treated with either 110 mg or
150 mg dabigatran twice daily, or with adjusted-dose war-
farin for approximately 2 years. The primary endpoint of
the study was stroke or systemic embolism.* The overall
rate of stroke and systemic embolism was 1.71% in
patients treated with warfarin versus 1.54% for 110 mg
dabigatran (relative risk vs warfarin 0.90; 95% confidence
interval [CI] 0.74-1.10; P <.001 for noninferiority and P =
.30 for superiority) and 1.11% for 150 mg dabigatran (rel-
ative risk vs warfarin 0.65; 95% CI 0.52-0.8; P < .001 for
noninferiority and P < .001 for superiority; Fig 3).%
Collectively, these results showed that both doses of
dabigatran were noninferior to warfarin, and that 150 mg
dabigatran showed superiority -to warfarin for the
prevention of stroke and systemic embolism in patients
with NVAE The rates of major bleeding, hemorrhagic
stroke, and mortality tended to be lower in patients
treated with 110 mg or 150 mg dabigatran than in
patients treated with warfarin.”**® As shown in Fig 4, da-
bigatran also significantly reduced the risk of intracranial
hemorrhage, with risk reductions of 59% with 150 mg da-
bigatran and 70% with 110 mg dabigatran.
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Efficacy in Patients with Previous Stroke or TIA

Because the RE-LY study also included patients with
previous stroke or TIA, the investigators compared the ef-
ficacy of dabigatran with that of warfarin in this sub-
group.®* The results of this subanalysis showed the
same trend as those seen in the overall study population;
the risk reductions for stroke or systemic embolism with
110 mg and 150 mg dabigatran relative to warfarin were
16% and 25%, respectively (Fig 3), although these differ-
ences were not statistically significant because of the
small number of patients.** On the other hand, as shown
in Fig 4, both doses of dabigatran significantly reduced
the risk of intracranial hemorrhage in patients with previ-
ous stroke or TIA, by 80% and 59% for 110 mg and 150 mg
dabigatran, respectively, compared with warfarin.**

Positioning of Dabigatran

The Congestive heart failure, Hypertension, Age, Dia-
betes mellitus, and Prior Stroke or TIA (CHADS;) score
is a tool to estimate the risk of stroke in patients with
AF and help determine whether anticoagulant therapy
is needed.”® To date, warfarin has been used in patients
at higher risk (CHADS, score =2). Among subgroups of
patients in the RE-LY study stratified by CHADS, scores
of 0 to 1,2, and 3 to 6,% dabigatran was associated with
lower rates of stroke, systemic embolism, and major
bleeding in all stratified subgroups, indicating that dabi-
gatran is applicable to all of these risk groups.

In summary, the results of the RE-LY study indicate
that, overall,” dabigatran is associated with a reduced
risk of stroke or systemic embolism compared with war-
farin. Therefore, as shown in Fig 5, dabigatran is strongly
recommended for patients with CHADS; scores of 1.
For patients with CHADS, scores =2, dabigatran and
warfarin are equally appropriate, and dabigatran is pre-
ferred considering the results of the RE-LY study.

In terms of desage of dabigatran for the prevention of
stroke and systemic embolism in patients with AF, 150 mg
is recommended, while 110 mg could be considered in
patients with higher dabigatran concentrations or pa-
tients who are at an increased risk for bleeding.”’

Precautions for Usage and Contraindications
of Dabigatran

In the RE-LY study, the rate of major bleeding was

¢

Jower than or similar to that in warfarin-treated patients,

and the rate of intracranial bleeding was much lower in
dabigatran-treated patients than in warfarin-treated
patients.”* However, considering that thrombin is a
key molecule in the coagulation cascade, patients using
dabigatran should be aware that increased bleeding is
possible with this drug. Therefore, dabigatran should be
used with care taken to reduce the risk of bleeding. The
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Overall RE-LY popuiation Patients with prior stroke/TIA
RR 0.65 (95% Cl; 0.52-0.81)
P <001 {(Non-inferiority), P < .001 (Superiority) RR 0.75 (85% Cl: 0.52-1.08)

f ] [ ]

RR 0.90 (95% Cl: 0.74-1.10)
. p<0.001 (Non-inferiority), P = .30 (Superiority) RR 0.84 {95% Cl: 0.58-1.20)

Figure 3. Effects of dabigatran and warfarin
on the incidence of stroke or systemic embolism
in the Randomized Evaluation of Long-term
Anticoagulant Therapy study in all patients
and in patients with previous stroke or transient
ischentic attack. Data from Connolly et al,*® and
Diener et al.**

Incidence (%/year)

Dabigatran Damgatran Warfarin Dabigatran  Dabigatran Warfarin

150 mgb.id. 110m 150 mg b.i.d. 110 mg b.i.d.

(N=13476,076) (n=16376 015) (n=202/6,022) (n=51/1,283) (n=55/1,195) (n=65/1,195)
precautions and contraindications to dabigatran are trast, warfarin is activated after hepatic metabolism;
summarized in Table 3. therefore, unabsorbed warfarin cannot be activated in

There was a significant freatment by age interaction, the GI tract, reducing the risk for GI bleeding.
such that dabigatran 110 mg twice daily was associated Considering the increasing use of antiplatelet drugs,
with a lower risk of major bleeding in patients <75 years such as aspirin and clopidogrel, the efficacy and safety
of age and a similar risk in those =75 years of age com- of dabigatran in combination with these drugs is an im-
pared with warfarin, whereas dabigatran 150 mg twice portant topic of research in terms of stroke prevention
daily was associated with a lower risk of major bleeding and risk of bleeding events. When used concomitantly
in those <75 years of age and a trend toward higher with aspirin, dabigatran showed good efficacy in terms
risk of major bleeding in those =75 years of age compared of stroke or systemic embolism, similar to that of dabiga-
with warfarin.?® . tran alone.”? However, because the concomitant use of as-

On the other hand, the incidence of GI bleeding, partic- pirin increases the risk of major bleeding in patients
ularly lower GI bleeding, is higher among dabigatran- treated with dabigatran or warfarin, precautions for coad-
freated patients than warfarin-treated patients.”® ministration are necessary.

Eikelboom et al® proposed several mechanisms to de-
scribe the increase in major GI bleeding, particularly

among patients >75 yéars of age. First, they suggested Treatment of Bleeding Complications

that because dabigatran has a low bioavailability after Because bleeding complications are the main concern

oral ingestion, the metabolism of dabigatran etexilate of all anticoagulant drugs, patients should be aware of

may lead to higher concentrations of the active drug dur- the risks and physicians should know how to treat

ing transit of the Gl tract, leading to local effects. In addi- such complications. Table 4 summarizes the main inter-

" tion, elderly individuals are more likely to have GI tract ventions that should be considered in anticoagulant-

pathologies, increasing their risk for bleeding.”” In con- treated patients who experience bleeding complications.
Overall RE-LY population Patients with prior stroke/TIA

RRO.A41 (35% O 0.28-0.60) RR 0.41 (95% Ci: 0.21-0.79)

[ 1 [ 1
RR 0.30 (95% CI: 0.18-0.45)
P< 001

RR 0.20 (95% Ct: 0.08-0.47)

Figure 4. Incidence of intracranial hemor-
thage in the Randomized Evaluation of Long-
term  Anticoagulant Therapy study in all
patients and in patients with previous stroke
or transient ischemic attack. Intracranial hem-
orrhage includes hemorrhagic stroke, subarach-
noid hemorrhage, and subdural hematoma.
Data from Connolly et al,* and Diener et al.**

Incidence (%/year)

Dabigatran Dabxgatran Warfarin Dabngairan Dabugatran Warfarin
180 mgb.id. 110mgb.id 150 mg b.id. 110m
(n=38/6,076) (n=27/6,015) (n=90/6,022) (n=13/1,233) (n—6/1 1 95) (n=30/1,195)
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Figure 5. Recommendation of dabigatran for
the prevention of stroke and systemic embolism
in patients with nonvaloular atrial fibrillation.

It is important to treat the bleed as promptly and effi-
ciently as possible. Because dabigatran is renally ex-
creted, appropriate intravenous infusion and induction
of diuresis are beneficial. For major bleeds, it is impor-
tant to halt its administration and consider performing
gastric lavage or oral administration of activated char-
coal if the bleed occurs within 2 hours of dabigatran
administration. It is also important to support the circu-
latory system by supplementing endogenous procoagu-
lant factors, such as fresh frozen plasma (FFP), factor
IX complex (prothrombin complex concentrate [PCC]),
which contains factors II, VII, IX, and X, or recombinant
factor VIIL In preclinical studies, it was found that PCC or
recombinant factor VII inhibited the prolongation of
bleeding time after,the administration of dabigatran to
rats.®**! On the other hand, in a clinical study of
healthy volunteers, it was reported that PCC did not
reverse the anticoagulant effects of dabigatran on aPTT,
ECT, or TT*? but there has been no report in which

(Dabigatran is preferable to warfarin.)

bleeding time was evaluated. It is therefore necessary
to verify the effects of PCC, recombinant factor VII,
and FFP on bleeding during treatment with the new an-
ticoagulants with accumulating clinical experience. He-
modialysis to remove dabigatran or blood transfusion
may also be necessary, depending on the severity. Fi-
nally, as discussed in greater detail below, the develop-
ment of antibodies capable of neutralizing dabigatran
may also offer an important option for patients with se-
vere bleeding.

Future Perspectives

Considering that warfarin requires several days before
the onset of its anticoagulant effects—whereas the effects
of dabigatran are apparent much sooner-it is possible
that the duration of hospitalization for patients with acute
AF-related stroke could be shortened by using dabigatran
instead of warfarin. There are currently no data from the

Table 3. Precautions and contraindications to dabigatran*®

Precautions
®

Consider administering dabigatran at 110 mg twice daily and carefully administer this product as the blood dabigatran
concentrations may increase in the following patients:

o Patients with moderate renal impairment (with creatinine clearance 30-50 mL/min)
O Patients under treatment with an oral P-glycoprotein inhibitor

high risk of hemorrhage:
o Patients =70 years of age

o Patients with a history of gastromtestmal hemorrhage

Contraindications
L d

[ ]
L]
L

the last 6 months

L ]

Dabigatran should be administered with care, with consideration of 110 mg thce daily dosing, in the following patients at

Patients with a history of hypersensitivity to the active ingredients of this product

Patients with severe renal impairment (creatinine clearance <30 mlL/min), including those undergoing dialysis

Patients with hemorrhagic symptoms, hemorrhagic diathesis, or spontaneous or pharmacologic impairment of hemostasis
Patients with organic lesions associated with risk of clinically significant hemorrhage, including hemorrhagic stroke, within

Patients with an indwelling spinal or epidural catheter and during the first hour after removal
Patients under concomitant treatment with itraconazole (oral)

*Data from the Prazaxa (dabigatran etexilate mesylate) package insert.**
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Table 4. Treatment of major bleeding complications™*

The following interventions must be performed:
e Stop oral medicationst

e Mechanical compression and/or surgical interventions. Even after hemostasis, interventions to prevent the recurrence of

hemorrhage are necessary

diuresis

Maintain circulating blood volume and blood pressure by blood transfusion, for example, and provide treatment to induce

e For intracerebral hemorrhage and subarachnoid hemorrhage, adequate treatment to suppress blood pressure should be

provided

The following interventions should be considered depending on the situation:
¢ Administration of fresh frozen plasma, factor IX complexd, §, § (to improve hemostatic function by factor II contained), or
recombinant factor VIE, § (to improve overall hemostatic function)
Gastric lavage] or oral administration of activated charcoal} (within 2 hours of oral administration)

Hemodialysist
Blood transfusion

*Data from van Ryn et al.*

{Temporary or permanent withdrawal of dabigatran etexilate may increase the risk of thromboembolism. Therefore, in such cases, switching

to another anticoagulant (eg, heparin) may be necessary.
iInsufficient clinical data.
§Not covered by national health insurance.

{Factor IX complex contains coagulation factors II, VII, IX, and X.

RE-LY study to confirm this hypothesis, so additional
studies are needed to examine this possibility.

Another topic of research is the cost effectiveness of da-
bigatran relative to that of warfarin. As with many new
drugs, dabigatran is more expensive than the established
drug (warfarin). Therefore, physicians may be less willing
to use this drﬁg considering its cost. However, the cost of
these drugs must be weighed against the cost of treating
stroke and systemic embolism. Considering the risk re-
duction profile of dabigatran, it appears to show better
cost effectiveness than warfarin in Japan® and in other
countries. 3%

To date, there has been no antidote for dabigatran.
However, another approach currently under evaluation
is the use of antibodies capable of neutralizing dabiga-
tran. In fact, van Ryn et al*’ recently reported that mono-
clonal antibodies completely inhibited the anticoagulant
activity of dabigatran in human plasma and whole blood
in vitro and in rats in vivo.*” Experimental and clinical
studies are now needed to confirm the efficacy and safety
of this approach before antibody-based inhibition of dabi-
gatran can be introduced and used in the management of
patients with major bleeding complications.

Recombinant tissue plasminogen activator (t-PA) is an
important tool used in acute stroke treatment to achieve
adequate thrombolysis. In the United States, for example,

“its use after ischemic stroke has doubled in the last 5
years.”® t-PA has also been approved in Japan, having
shown good efficacy in clinical and' postmarketing
studies.**? However, there is currently no clear guide
for the use of t-PA in patients treated with dabigatran;
such a guideline is urgently required to help improve
the treatment of stroke.

The results of a subanalysis of Japanese patients in the
RE-LY trial showed similar efficacy and safety of dabiga-
tran to those seen in the overall study population.*® How-
ever, the number of patients in that report was relatively
small. In Japan, on the other hand, cases of hemorrhage-
related death and serious hemorrhage have been reported
in the Safety News Bulletin.** Given that some of the pa-
tients who died were contraindicated for dabigatran, it is
important to comply with the package insert.*® In addition,
dabigatran should be used with caution in the elderly and
patients with renal dysfunction. However, considering the
estimated number of patients who use this product follow-
ing its launch in Japan, it seems unlikely that the numbers
of fatalities and cases with hemorrhage will exceed the risk
highlighted in the RE-LY study. Additional clinical studies,
including postmarketing surveillance studies in Japanese
patients, are planned to provide further confirmation of
the efficacy and safety of dabigatran.

Summary

This review has summarized the research supporting
the use of dabigatran for the prevention of stroke and sys-
temic embolism in patients with NVAFE Both doses tested
in the RE-LY study (110 mg and 150 mg twice daily) were

. effective’and noninferior to warfarin, while 150 mg dabi-

409

gatran was superior to warfarin. Notably, both doses of
dabigatran were associated with a lower risk of intracra-
nial bleeding compared with warfarin. Dabigatran is
also effective for secondary prevention, with a lower
risk of cerebral hemorrhage. Despite this, further accumu-
lation of clinical data may be needed to confirm the effi-
cacy and safety of dabigatran.
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Additional research into its effect on hospital stay after

acute ischemic stroke and potential for therapy with t-PA
is necessary. The latter is particularly important because
there is no clear guideline for the use of t-PA in patients
treated with dabigatran. In the future, it will be important
for physicians to discern which patients treated with da-
bigatran should also be treated with t-PA.

Finally, several factor Xa inhibitors will be approved in

the near future with similar indications to those of dabiga-
tran and warfarin. Considering this situation, it will be
necessary to establish a consensus on how and when to
wuse each of these drugs for the benefit of patients with AE

10.

11.

12.

13.

References

. Redon J, Clsen MH, Cooper RS, et al. Stroke mortality

and trends from 1990 to 2006 in 39 countries from Europe
and Central Asia: Implications for control of high blood
pressure. Eur Heart J 2011;32:1424-1431.

. Imano H, Kitamura A, Sato S, et al. Trends for blood

pressure and its contribution to stroke incidence in the
middle-aged Japanese population: The Circulatory
Risk in Communities Study (CIRCS). Stroke 2009;40:
1571-1577.

. Kitamura A, Sato 5, Kiyama M, et al. Trends in the inci-

dence of coronary heart disease and stroke and their
risk factors in Japan, 1964 to 2003: The Akita-Osaka study.
J Am Coll Cardiol 2008;52:71-79.

. Kubo M, Hata ], Doi Y, et al."Secular trends in the inci-

dence of and risk factors for ischemic stroke and its
subtypes in Japanese population. Circulation 2008;118:
2672-2678.

. Kubo M, Kiyohara Y, Kato I, et al. Trends in the incidence,

mortality, and survival rate of cardiovascular disease in
a Japanese community: The Hisayama study. Stroke
2003;34:2349-2354.

. Ma E, Takahashi H, Mizuno A, et al. Stratified age-period-

cohort analysis of stroke mortality inJapan, 1960 to 2000.]
Stroke Cerebrovasc Dis 2007;16:91-102.

. Kita Y, Turin TC, Ichikawa M, et al. Trend of stroke inci-
“dence in a Japanese population: Takashima stroke regis-

try, 1990-2001. Int J Stroke 2009;4:241-249.

. Fukuda J, Ohkushi Y, Kobayashi S. Japanese stroke data-

bank, 2009. Part 2: Evidence for diagnosis and treatment
of stroke. Tokyo: Nakayama Shoten Co., Ltd, 2009.

. Lloyd-Jones D, Adams R], Brown TM, et al. Heart disease

and stroke statistics. 2010 update: A report from the
American Heart Association. Circulation 2010;121:
e46-e215.

Inoue H, Fujiki A, Origasa H, et al. Prevalence of atrial fi-
brillation in the general population of Japan: An analysis
based on periodic health examination. Int ] Cardiol 2009;
137:102-107.

Shinohara Y, Fujinaka T, Yanagihara T, et al. Japanese
guidelines for the management of stroke. J Stroke Cere-
brovasc Dis 2011;20(Supp! 1):51-5209. -

Shen AY, Yao JF, Brar S5, et al. Racial/ethnic differ-
ences in the risk of intracranial hemorrhage among pa-
tients with atrial fibrillation. ]| Am Coll Cardiol 2007;
50:309-315.

Ogawa S, Koretsune Y, Yasaka M, et al. Antrithrombotic

therapy in atrial fibrillation:Evaluation and positioning
of new oral anticoagulant agents. Circ J 201175
1539-1547.

410

14.

15.

16.

17.

18.

19.

20.

21.

23.

24.

26.

27.

28.

29.

30.

31.

S. UCHIYAMA ET AL.

Patel MR, Mahaffey KW, Garg ], et al. Rivaroxaban versus
warfarin in nonvalvular atrial fibrillation. N Engl ] Med
2011;365:883-891.

Connolly §], Eikelboom J, Joyner C, et al. Apixaban in
patients with atrial fibrillation. N Engl ] Med 2011;364:
806-817.

Granger CB, Alexander JH, McMurray JJ, et al. Apixaban
versus warfarin in patients with atrial fibrillation. N Engl
T Med 2011;365:981-992.

Wienen W, Stassen JM, Priepke H, et al. In-vitro profile
and ex-vivo anticoagulant activity of the direct thrombin
inhibitor dabigatran and its orally active prodrug, dabi-
gatran etexilate. Thromb Haemost 2007,98:155-162.
Stangier J. Clinical pharmacokinetics and pharmacody-
narnics of the oral direct thrombin inhibitor dabigatran
etexilate. Clin Pharmacokinet 2008;47:285-295.

Blech S, Ebner T, Ludwig-Schwellinger E, et al. The me-
tabolism and disposition of the oral direct thrombin in-
hibitor, dabigatran, in humans. Drug Metab Dispos 2008;
36:386-399.

Stangier ], Rathgen K, Stéhle H, et al. The pharmacoki-
netics, pharmacodynamics and tolerability of dabiga-
tran etexilate, a new oral direct thrombin inhibitor, in
healthy male subjects. Br J Clin Pharmacol 2007;64:
292-303.

Bendel SD, Bona R, Baker WI. Dabigatran: An oral direct
thrombin inhibitor for use in atrial fibrillation. Adv Ther
2011;28:460-472.

. Connolly SJ, Ezekowitz MD, Yusuf S, et al. Dabigatran

versus warfarin in patients with atrial fibrillation. N
Engl J Med 2009;361:1139-1151.

Connolly SJ, Ezekowitz MD, Yusuf S, et al. Newly identi-
fied events in the RE-LY trial N Engl J Med 2010;
363:1875-1876.

Diener HC, Connolly 5], Ezekowitz MD, et al. Dabigatran
compared with warfarin in patients with atrial fibrillation
and previous transient ischaemic attack or stroke: A sub-
group analysis of the RE-LY frial. Lancet Neurol 2010;
9:1157-1163.

. Gage BF, Waterman AD, Shannon W, et al. Validation of

clinical classification schemes for predicting stroke: Re-
sults from the National Registry of Atrial Fibrillation.
JAMA 2001,285:2864-2870.

Oldgren J, Alings M, Darius H, et al. Risks for stroke,
bleeding, and death in patients with atrial fibrillation re-
ceiving dabigatran or warfarin in relation to the CHADS2
score: A subgroup analysis of the RE-LY frial. Ann Int
Med 2011;155:660-667. ‘

Ogawa S, Hori M. Urgent statement on antithrombotic
therapy of atrial fibrillation. Circ J 2011;75:2719-2721.
Eikelboom JW, Wallentin L, Connolly SJ, et al. Risk of
bleeding with 2 doses of dabigatran compared with war-
farin in older and younger patients with atrial fibrillation:
An analysis of the Randomized Evaluation of Long-terni
Anticoagulant Therapy (RE-LY) trial. Circulation 2011;
123:2363-2372.

Strate LL. Lower GI bleeding: Epidemiology and diagno-
sis. Gastroenterol Clin North Am 2005;34:643-664. .
van Ryn J, Ruehl D, Priepke H, et al. Reversibility of the
anticoagulant effect of high doses of the direct thrombin
inhibitor, dabigatran, by recombinant factor VIla or acti-
vated prothrombin complex concentrate. Haematologica
2008;93(Suppl 1):148.

van Ryn J, Schurer J, Kink-Eiband M, et al. The success-
ful reversal of dabigatran-induced bleeding by coagula-
tion factor concentrates in a rat tail bleeding model do
not correlate with ex vivo markers of anticoagulation.



STROKE PREVENTION IN PATIENTS WITH AF

32.

33.

34.

35.

36.

37.

38.

39.

Blood (ASH Annual Meeting Abstracts) 2011;118:2316
[abstr].

Eerenberg ES, Kamphuisen PW, Sijpkens MK, et al. Rever-
sal of rivaroxaban and dabigatran by prothrombin com-
plex concentrate: A randomized, placebo-controlled,
crossover study in healthy subjects. Circulation 2011;
124:1573-1579.

Hori M, Koretsune Y, Yasaka M. Evaluation of the medi-
cal economic potential of dabigatran etexilate toward
stroke prevention for non-valvular atrial fibrillation
(NVAF) [in Japanese]. Pharma Medica 2011,29:151-164.
Freeman JV, Zhu RP, Owens DK, et al. Cost-effectiveness
of dabigatran compared with warfarin for stroke preven-
tion in atrial fibrillation. Ann Intern Med 2011;154:1-11.
Sorensen SV, Kansal AR, Connolly S, et al. Cost-effective-
ness of dabigatran etexilate for the prevention of stroke
and systemic embolism in atrial fibrillation: A Canadian
payer perspective. Thromb Haemost 2011;105:908-919.
Shah SV, Gage BE. Cost-effectiveness of dabigatran for
stroke prophylaxis in atrial fibrillation. Circulation2011;
123:2562-2570.

van Ryn ], Litzenburger T, Waterman A, et al. Dabigatran
anticoagulant activity is neutralized by an antibody selec-
tive to dabigatran in vitro and in vivo models. ] Am Coll
Cardiol 2011;57(14 Suppl):E1130.

Adeoye O, Hornung R, Khatri F, et al. Recombinant
tissue-type plasminogen activator use for ischemic stroke
in the United States: A doubling of treatment rates over
the course of 5 years. Stroke 2011;42:1952-1955.

Mori E, Minematsu K, Nakagawara J, et al. Effects of 0.6
mg/kg intravenous alteplase on vascular and clinical

411

40.

41.

42.

43.

44.

45.

46.

173

outcomes in middle cerebral artery occlusion: Japan Alte-
plase Clinical Trial II J-ACT II). Stroke 2010;41:461-465.

Nakagawara ], Minematsu K, Okada Y, et al. Thrombolysis
with 0.6 mg/kg intravenous alteplase for acute ischemic
stroke in routine clinical practice: The Japan post-
Marketing Alteplase Registration Study (J-MARS). Stroke

- 2010;41:1984-1989.

Toyoda K, Koga M, Naganuma M, et al. Routine use of
intravenous low-dose recombinant tissue plasminogen
activator in Japanese patients: General outcomes and
prognostic factors from the SAMURAI register. Stroke
2009;40:3591-3595. :

Yamaguchi T, Mori E, Minematsu K, et al. Alteplase at 0.6
mg/kg for acute ischemic stroke within 3 hours of onset:
Japan Alteplase Clinical Trial (J-ACT). Stroke 2006;
37:1810-1815. ‘

Hori M, Connolly 5], Ezekowitz MD, et al. Efficacy
and safety of dabigatran vs. warfarin in patients with
atrial fibrillation—Sub-analysis in Japanese population
in RE-LY trial. Cire J 2011,75:800-805.

Boehringer Ingelheim. Safety news bulletin. August 2011.
Available at: http:/ /www.bij-kusurijp/information/ attach /
pdf/blue_letter_201108.pdf.

Prazaxa (dabigatran etexilate mesylate) [package insert].
Tokyo, Japan: Nippon Boehringer Ingelheim Co, Lid,
2011 [in Japanese]. ‘

van Ryn J, Stangier J, Haertter S, et al. Dabigatran
etexilate—A novel, reversible, oral direct thrombin inhib-
itor: Interpretation of coagulation- assays and reversal
of anticoagulant activity. Thromb Haemost -2010;103:
1116-1127.



rt-PA (7775 —F) FibEE
mIEVRE e F

20124 10 H

HARZE R 4 R EER L - e RREE S
rt-PA (7775 —8) FEREREHUGTHS

34 : 443

Presented by Medical*Online

412



34:

A

444

rt-PA (7775 —8) BERE BEERREES £R

HIEE et — K

faetERkER PIIERR
A Ui
ik L
MR
HWINE
AFFFnsE
RYIETA
R

-

ESFERER NI B
ekl

e KEM  BPRERAY BES MRI 2

% ETER

IR EA

&3’7& 3=

2. JHEEBH A AT RERH]

3. IO

4. TRIEETT D MRk

5. BRI L 0 KB E TORE
6. AR - BEE - BRRE
7. B - SESOEIERDS

8. MR LB -
9. BEHHB%EOER

10, LA
BEIH

& AP ERE E - AR ER R

BzErh 346 % (2012

2012 #F 10 B

E LRGSR v ¥ —

RALRZT  ERERERE

E SIBRABRIE Y v 7 — AR A A —

WA SCRBE R At REs R

%f@ﬂk%@%@ﬁﬁf&w
EPKE RSB

AT SERE ¥ — R R

NEERIRSE  ZA RS

rt-PA (7775 —8) SHERERHTGIE

ST —

FRREAFE - S PR

TUNEFRE 7 — B - #REis

KOPRE REVIRES S

(Fgs)m)  ERLERBHIRE ¥ — Bl

SRR
RSO R AR At o o —

R R AT IR ORI BN ERAL B
HOARBERRSE R (Rt - B - JBIEUR U - F )

HKE ARERARL

H &

BRI AHEEE B O b A AR
TR THO LN EREE

Presented by Medical*Online

413

AR AR

EE

* W IR TR



w-PA (7T 75— ) BRI G B 34 : 445

HE®IZ

SRR MMM EEORRIE S L COBBFEABRAIEB S I X )50 T I0F7 4 =X
(recombinant tissue-type plasminogen activator: rt-PA) TH B T7/N7 75— (alteplase) DRk
PoEy 50, KE National Institute of Neurological Disorders and Stroke (NINDS) #H:#-CiThiiz
MR (NINDS rt-PA Stroke Study) [UOAMKIZIESWT, 1996 FIKERBERRIC L - TR
Ll Fof%, BTF, P42, FGCTEUNGEE, S0 7 T HECHLRBEPEITINDICES
7.
= H R NE TR, JE ORI kA KB (Japan Alteplase Clinical Trial: J-ACT) [2]23{Th
L, FORREEEE 2T 2005 FB AN ERE ~OBICTERA BT SN, B AR RS T,
AIRFRIENE 2P DI BEENRD 2 AR LT, t-PA (FAF T —¥) BREREETBREE
(20064 10 )] [Bl #%E L, ThETFTFRA M LAMEFEARES 2 RESMTER L. 0%

TR, BrRIARESER MG PERBRE L RE Kb oT. B, 2012 4 8 AT, TR
FEREMROIER (4.5 BRI A ETCLERRES o7, 23 LEREOBRICSHET 5709,
A Tet-PA (7T 75 —¥) BEREE ERRIFEE L OERICEA T -2, ERICH 2o T
Wi, RS TROONAIFHEAEHRL, LV EBRORNACRS L LR, #IERRE, REED
BRERITZ LU 20065 SEMFOEPURIICES, BeMEEE LB Lo ), AFERICER I =T
VANERES N, oS OERNBRSBRAMABRN T LI 2EEL, SEOF T CHERE
B LR RONIKIBRRE LA T/, 20k, BB S O3 CE L, —HoOiiEs
BTN A,

T T 7T PHEREO BRI M o Tk, OXRIERIER 4.5 BERE DA O B i 0N d A R
FCHDHIE, OFEHEARTAT 77 —BIREND 2 &, @FORE 0.6 mgkg HECKERE L B
STNWAE D &, @FEERNES Q0% 283, BES LB TEBE) ©ha2 &L, OREE
IEERORITH Y, FHEEL ES LANES, EEEEENHOMBEENE LRI hE
TS L, ABERRES ARG L ETHERE L ThizE& k.
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12.
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15.
186.

17.
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Fa e o A TR @ TAFF5—EEHND [T AUk 1a, HlES L— FAL
FRF T —EHERECL T, 32 AROWREBAFIIABICENT S, —F THEREESERN
ML 3~10458 2, 5~20%IcAHbvs [lal.
PREIBWTE, TAT 75 —¥ 0.6 mgkg 2EET5 [TIa, Al

T BRRA T BB IR

TNT ST CREREIE, FED D 4.5 R LU AR PR /2 HE AN B R AR O L AT
5 [meF ALl la, #3227 L— K AL

RIEWR 4.5 RN TH > Th, REBMAS RO Y BIFRERSETE 5. ok, BEs
KEL7ctg, LLTHLRC B b THFURK) TA7 77— EEREL a5 2 LgE
L [Ia, AL

Fe SLBF RN R R TILAR N AR R O3B 22 P EE, BooR BB % & o CRIERER & T 5 [1V,
Al
EROEG

FINTF S G BEIERE O RIT, STOBEESF 2 LN EEERETHS [T
ALY Ta, S L FAL

RAEH 4.5 WM A A L8E [1a], %%@%ﬁ%&&uwgﬁm& B, MR BhIRAREE) Y6 <
ﬁwﬁéﬁﬁ,@?@%ﬁ”@f IR A O fER Y [ ,mit TS T
FHEREOBEICAHE THh S, %H\%ﬁb VLR, A%%&ﬁﬁm FEHERE X
W [D).

PER G E L0k, BEEEELUCL LW, BHERZ O ﬁﬁL%( By AT plinlE b 6
bR CaAanRFEET. Z0L 5 REH A4 2500 CrL, A ES TR LT FRER
ARE L0 ¢ %ﬂaw@kﬁ&b,@%&vbﬂﬁf\wiﬁ%&%w£@w§@wk%ﬁmww
HERERS R TH D [, CLL

WL FEEN S R L T 7 T PR L, RSN T oA B S [1hl

BFRAELT 5 MER

CT & 720 MRI s 24 WeHERE ATHE C, BRI O DI DR NE (FARR A 2422 PR
PR T AR L) ROHE (A bo—2 ooy PESREAICHEP LR 2F
L, BHpEe s BB N AT 2 5 (IR S 5 @*&kw@%ﬁf,XWff/wE@ﬁ%m@ﬂ
G [ EF A i T, HESE S L AL

BIE L D B E TOR

T T T YRR R NI S i, HRERPHAKE ORI EON Bz, A
FORELEBERYT [ eF v R UL Tla, #9527 L— K BL

SEEE P O EFIE B ROE B R L XD, BERR SIS kS 7S IR
HERE AT L, EEBRECHETES LS, RNOEHELEDS (111, B

R - 2R - BKRE

VI TTRE R MR P LA OE R OB SED 5 [ e F o X L-UL IV, Hi5E 7 L— K AL
NIHSS # i - F e/ S EEmE 175 [V, Al

FEER B T, HUiPE SRR BB E N O ERK -+ 2 3812 [TV, Al
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Fo R Ll Ja, S L— B AL

18, BHEEMVEEC AN 513 PEREBEEN N DL OGRISET  REES H H 0 ¢, K R M
FACERD DZBFWTNT 7T —EFERER{TO - LR SN2y [Ia, C2].

19, BRI LA CIEde. L LARB L, TAT 75 —EBiEEE ORI EmAr -
IR ADT, HEHRHHL Y TOMEISREICBONTEEREM L 252885 [a, C1].

20. LERIEROBRZEICH D, KEZRE L2V [IV AL

@ FHEoOMELHH--FE

21, BWISENIR LTI, TAT T I —BREEEREIC L) TR EN AR SRR oW, HERERRY
BELSOLREZICHPL, FOREBERZELI - LHREE LY [meF o2~ IV g5 L — |
Bl.

22, HMBEEEMIcR LT, B0 LREF A~ oSl B BIEREALETH S [IV, B

® ER5BMBOTH

23. FAT 7 5—F 0.6mgkg D 10%PEEREL, BV % 1B THETS [2E5F A L-~Ub I,
HEBR " L— R AL

24. TRIRERIATE 24 BERILL R, SCU v LEFRCE U -FHdcoFmMNER S S [Ia, B].

25. IHWHLAE O 24 BeL, MEOFESLHMRFEORIRPERE CH L. EIRERCERE 22
21T, B HIVE T BASEeH o bR R AE (B ERR AR &) 2T (10,
Bl

® MENER

26. TNT T —CHEFIEOBISERICS LT, IENEBREEENICITS C iR snnn [=
B R e Tla, HEER Y L— R C2].

27. wuX—-¥E VDS RER 6 BB BETREREC, PRMEBIRAREOER £ E X
% [Ia, B].

28, FIER 8 BRI OB EBEEREN, TAT Y5 —PREEREOEFEIER L OESEIIB - T
FEBE NI, FOHDME BEEMWEIIRPICREER THE D LIZHET S [1a, C1).

29. FOMOMERNBROFENE - EMTER I TRLT, BEMIFTOHRBTITO L0 THD
[IXa, C1].

M OHBTODEF A LeUL, REEEO S L— FOSERE, TRESERT A PS4 2009 [4]
THOLIL-LOZESE UL B 1),

#F1 TEFCALUVBLIUHEESL—F (L4 L 9)

e Ta HEPES (LIRS (randomized controlled trial: RCT) DA Z T Y o2
L~ Ib i b=l ED RCT

bbb Tla BFFA o EnagET o F AR

Loyl ITb B S s EERAET
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1. TREE
(#e22)
1. BHEAOLBREBERICE, TAT7I75—PE2HWE [meF 2L~ o, #IE 7 L— R
Al

2. TNATTI—EHERECLL T, 35 AROERBFFIIAEEIZEMNT S, —F CEk
PEEHE N MR 8~ 10 {5 2, 5~20%icA 65 [lal
3. BARECBOTE, TAT 77 —¥ 0.6 mgkg #8ET 5 [1la, AL

1. TATTI5—BERVWEEBAOBRRRIC LS T X

NINDS rt-PA Stroke Study [1113, 3ERHILUNOBEOMEMIEEEL GR L LETAF 75—
ERENE (0.9mglkg) DBKRBRTHD. TUT 77— PR T3 » ARICESESTICE S (modified Rankin
scale : mRS 0~1) BRELFISAEICHETHS (39%, AIEHE 26%) 10, 36 BFH LIN OFEBMEEE
BRI S A B RICR D o7 (6.4%% 0.6%). BHIRELC L AADIECER AR T, I 6
I FI LA PR O R LR B LA PR IS T S 1.1 mglkg DTV 7T — BB EREO SR 2R L
European Coopcratxve Acute Stroke Study (ECASS) [BlCHl, WBE&HTRITTA L7 AT 75—
VRS BB LI BH#EFORLE e, EEANLL 0 BEOECERT AT 75 —F
BECE Tz, f‘f’ L f’fz P AEREEBRCTHRET B E T AT 75— P OREBEN TSR, K
BRI L CREMOBERIRE ET S 2 LR AN, BSEE 09 mgkg I0F, BEEEL L0
BeL < L5 ECASS IslChE, HEFEEE CHD mRS 0~ 1LICBW T T AT 75 —8 Bl
A LT EEARD O, WEMIT T mRS 0~2 OEIA R T AT I T ¥ HCHEILE T
RAER 3 FEILAAN & 3~6 IR T o B R O I S OME IZ 2513729 » 7. Alteplase Thrombolysis for
Acute Noninterventional Therapy in Ischemic Stroke (ATLANTIS) [71Ci%, NINDS®» 7w b m—
JULZBEVVRRIE S 8~5 IS ( -E6 6 HEEILLN) COT AT ST —F B o s B A Bt L Y, iR
S LR S e o (B 2).

SL RO AT S &, & <2 NINDS rt-PA Stroke Study O3B ik HEIL LT, #ESTIX
NF T G 0,9 mglkg D FFHEFRESR BRSO B [12-18] 2 LEBERBR COT T 75— “iz‘
REOSEBEPES BN M OBUEL 5~20% T, BEMON I~10FTHA I L2 HLT & ThHDH. &
R A BT G, BRI & L U747 L e h it S iz [1e-18].

# 2 BEERRESHTHAINETAT 77 —ElEREO R RRRR

BHEE O HE 32 HBO mRSO T o mpdkm

RRTVA = R i ) Gmgke) SR BRE | AAIRRATECY
NINDS (1995)! £ RNTEE STN 624 <3 0.9 39% 26% 6.4
ECASS (1995)5 SR, (A5 R 620 <6 L1 35.7%  29.3% 19.8
ECASS-II (1998)5 FIH, %%ﬂ“ 800 <6 0.9  40.3%  36.6% 8.8
ATLANTIS (1999)7 4, 5% 579 8~5t 09  41.7%  40.5% 7.2
J-ACT (2008)? WU, EEO R 103 <3 06  36.9% - 58
DEFUSE (2006)% WU, RO 74 3~6 0.9 429t - 9.5
ECASS-IIT (2008)°  HIIH, {AIExIH 821 3~45 0.9  524%  45.9% 2.4
EPITHET (2008319 A, BRI 100 3~6 0.9 35% 24% 7.7
IST-3 (201291 WIS, JErt-PAREE 3035 <6 0.9 24%% 21%% 7

* [gEfdE )07 3 NINDS, IST3 i 2T O #3E (NTHSS >1), ECASS GRS £ 20 1 B M (UE(PHL,2),

ATIANTI vt FRERE, DEFUSE T NIHSS »2, {tidsii s LT NIHSS >4
S <G ERRE, 18 o BB NIHSS 8 L E&EH L&y, § mRS N 112 Oxford Handicap Score THEME
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2. TATFI—EAVENORRRBRICL =7 X

J-ACTI21 R, BE 5 Y 3 BSRILLPICIEBE TR /2 108 JEHI4 4HR L L, 7 AT 75—+ 0.6 mg/kg
B HRRNEE - Lo, GEGDEIR - BRI EELY NINDS rt-PA Stroke Study [11 & 1ZIERBETH o 7=, 7123,
FAF T T — 0.6 mgkg iTHBRTEHF 257 F—¥ED 20 MU 26E 60 kg BEICHOAEAEORIC
VN 8 % B 1% 0 mRS 0~1 1 37%, 36 B LIN OFERMEGEEZEN MM 14 5.8% TH 0, Z Optis NINDS
rt-PA Stroke Study ¢ FEHEELA DB THERD X X flHT CORKHE & (FIERBE ChH o 7. JJACT o
W, AT 2005 FBIZT AT T T 0.6 mglkg COMRAMNERRENE. OB RIER 3 ME
PIRic8 5 L& of it & ey, ERNRBEICHIREERRER (Japan Alteplase Clinical Trial
II: J-ACT I) [19], THHR#% £E % (Japan post-Marketing Alteplase Registration Study: J-MARS)
[20]%°, L9 /NS HER BB CH S Stroke Acute Management with Urgent Risk-factor
Agsessment and Improvement (SAMURALD rt-PA Registry[21]ic J » CHMEE S ~. J-ACTII Tl
TRIEBAAARTIC MR MAER (MR angiography: MRA) T RMEIREAZE D e < 47z B8 flic BT,

% QAT AR TR R ST T o e 8318 0 9B Z W72 B T402 1 % 226k L, 3 » 1 £ mRS0~1 1% 33.1%,
36 BRI OIEEMEHEN M 1L 3.5% Tdh -7, SAMURAI rt-PA Registry (600 #) O
J-MARS S IZIFRETH o2,

TNF TG OEEHECET AT~ RERSA L BICREZ L, 2oL hHEOENAE
ZICHESC B OREPBED TESBROELRIBRFBLETHS.

3. THATF IO MREBEREFHVCEBRBERRBII LIz EF R

T AT S BRI EREORBLURNC S, vad P —ERlA b LT b —BOBRRRNEEIZ LD
BEERBRBRI TN, B RTIELLM o222l HAE T, RIER 6 BN ONERE
WaEsRs, TE#EOPA THEIF 2T 7T —E i v G R LERSBESThh, Ta27 7
S SRR P KMENAREE RO HBDEELE Y, 1 » AROMBRFENER2EET I 2 L OUREB X
7z 123,241, 20MU & 30MU & o I RELESUER T, B ICEIT 2 - SRR Hifn 12 30MU BT
ZUMERMNR B -85l L Lains, #0%T 2777 —E0REATIEER, BEISHEIZES b
7.

TATF LGB RERROERRURL, TAET TS —BRF R T 75— E R PR ORI
HEORERERD, ERscirbhizles, 271 b2AETE, 7ATF 7T —EUNAO rt-PA BH O RMEEE
OB LA Z TV,

2. JRFRBARA T AR

(HESE)

4. TNATF T —UHERER, REMS 4.5 BRI R a e R mE i i B R
HLUTHS [mEF A L Ta, #1827 1— F AL

5. RIER 4.5 BN TH - Ch, BRGNS RWIZ Y B RBRRNHFHTE L. 2oy,
BENER LR, PLTHEC (BCED LEBURK) TAF 77 —ERIEREL LA
DB ERLE L [Ia, Al .

6. FEELERANIRAERZ IRV, SRR ORI AR, BoSRBIERRZ % b o TIIERHA
435 [V, Al

1. RRBEAMATEREICET =T X

S CT AT T T — Y SRR S AR A2 % W0k, NINDS rt-PA Stroke Study [1]o0 BB &
YECHENL U OB I PR L A R R S E R 3 B CAN OTRIRBA N R < SR S hvis. — 5 ¢, NINDS rt-PA
Stroke Study, ECASSI5], ECASS II[8], ATLANTIS[7I® A & fRMFOREEMNGIL, RIES 4.5 FEHILL
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WO MREEBIIAIC L » THE I B ARIBRGREREORD = 2 AR Shi[28]. Cochrane review 775 %,
FHEH 6 BRI E TORBEBIBIC L 2T 3~6 » ABROBEBIZ2 LT (mBS 3~6) OBISNEE IR
Sl bt@EERE [20]. BRI T o B E A Safe Implementation of Treatments in
Stroke-International Stroke Thrombolysis Registry (SITS-ISTR) [80]Ci3, R 3~4.5 Bz h
B E X T- 664 %, 3 EFRILIPNICIRIRERIA K- 11865 il & th~, FEBEMEEENELOFER 3 »
B#O mRS TRENTZAFENESPHCEL, FELELZRD LMo, FU S8R 3~4.5 Bl
TRPR B AR TT R & B8k L 7= T o ABER ECASS ISIC, 3 » HE D mRSO0~1 OBENRT LT F
F— PR CHEILE L (52.4%%HEEEE 45.2%), 7T 75 —BH CHEEHEENHLORERRE
BILEWVLDODOZOMEIL2.4% B, MEMOBCRICLELZRO Mo 7 8k L7 438k 12 ECASS
M & Echoplanar Imaging Thrombolysis Evaluation Trial (EPITHET) [101% & 88Tz
Th, WBIEE 3~4B5 RO 7 NVT 75 —EBIMBERIZIET, 3 2 A%O mRS0~1 OFI&0HEEH
i COEFBFBRENERICE N -1[31]. BiE®R 6 MHLIAICIEETTHE S 3036 #4848k L7 Third
International Stroke Trial IST3) [11]1Clx, TAF 75 —FEET 7 H AN OSEGEM BTN H L 58 5 35
(T%%HAIEEE 1%) PR (1% 7%) BNHERZE L0, 6 3 BHOETE (&b 27%) %
B LBEOBE (Oxford Handicap Score [OHS] 0~2 : 37%%f 35%) ICHEEA2FHT, OHS 0~1
DERIF BT E N EICE o7 (24%% 21%: OR 1.26, 95% CI 1.04-1.53). IST-3 & I AT I
BT, BIEH 6 BELINO 7T 77 BRI T, 3 5 H#EO mRS 0~2 OB
(2& o1 (46.3%%F 42.1%) [32]

BECASS 72 E O RICHESE, BUNTIX 2009 BT A R4 R %ET L TRIER 4.5 BLIA O
BT 27 5 75 —P B E A L S 0U[38], 2011 48 11 ACEOMN 15 » B B 3RE 5T
TEth 3~4.5 BFRIOBE ~ O GRS, KE - B4 2000 4812[14,84], F7-8800 % 2010 4
WHA KT A OB TTRERM 4 3 BEl 5 4.5 BERRICIEE UI16], 24 TRt 2010 4F 8 HIo %
TET% 3~4.5 MO BB T T TS — B ORENEREB S,

PAETE, 2009 SICEARHENSOBRABEIIH L THABBREENL FAF 75—
(EFRIE O RS 3 MEMLIND S 45 BHLINO R S5 ~O B ER LA RIS, 2012 8 8 Ao -

SR EBRRTONBIC LY, 4.5 EELINOAER S oet U CRBEF S TTEE S v o . BRI
ISR I T, THRHE 3 MEIAR 4.5 B AN O rE Mo R i W B U8 I A vt PA (T L5 77 5 — )
WV ERR O IE AP T A AR ) A RE L, Bl AuriicHl - - BRie gk A 5 L= [35).
RRE 4.5 B A2 ARSI D ORIBEETT S = Lk, HEBRAR 0.

2. FREARMEOHELR

FRETE A5 BHEILLIN T » Th, RIRBE SRR L BIRBA U TE 5, fid U7 2 S
Ty, BIENDL OIS & & LICRBESEME T LERMEENHOOMREN S E S [28,31]. %
ELOER e TLMERE LB O EFRREOOOEBT A RI1 01 T, BEHES 10 HUH
W R A W A, 45 PUINICHEREOREB AT &, LIEBLUNIZHBROEG P HE LT
FNTF LT PR A G A L OB TS [86] RBEH 20~30 HBETIHRBHBTELA LD
Wi G, ITHERE SR A7

3. RIERZOESE

TRIRB LA ATRENF I 2 3P 45 L OB L A D RERR L2, THRERSY, bV ERHECE
U ASEE LR, HAWED ) LEERAR O WES Tl TRENERIRTHLS &M
BRI Bl S L ] (VR IBERSD | ThY, BB I TV, BEFEREFELT

WA, RENHAIWETORPCEERTHL I ENBRENAHEE LS. TR T D
AERBRRSNE] 86, FELFOE LV BERTH- LI EAER AN TOEBROMR )3

SEREA L 70D, WEBHRIBEOR S, EOERNBR L@ IARERZTH S, —BHERNE LR IES
BB L&, RSV o ARRICHEEL, 2 RIERAER LR A RIENA L E8T 5.
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3. IBBOBIL

(?%&)
FNT P HIEREOR RN, @ TOBKA AT I —OmAMRnLERERETHD
ST LA L Ta, RS L — N AL

8. RIEE 4.5 MM A M A 55A [1a), ESMEMEEHBEN M OEFEN H A EE, BBk
MREED IR b DEE, T MRI TOENL2BMEMES{LoFEER Y L, TI]
M, RIBROESNEE ChH D, —HEB CHLESMIZYTRE, RBEE2ITH 2 Ll
FEhiy [DL

9, WHEHRSEALX BEZEBL LIV, BWEHZOMMSHERLE L, HoRGRE
BHLTUBBBTERVWEEEZIET. Tk 5 REA 28 T AEE T, RN EN
BT ORIBRAARIEL D b T D Sl L, BE R LIREE~0- 2028
LV EEBEEELBEAICRY, HRERNAETHS [a, C1].

10. BISEENLRBE L =77 75— BRI, EEEEENHICETOGRE&HD S
[11b].

1. BECEEHETOLENE
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BapR 7 = U — o a0 B A e SR T &, ﬁiwﬁﬁé’kzkk%d<.

RIBFROWESA (BR), BIOHEERES L 2AHEELY, E3EYT. Z05b— B¢ b st
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B, TRERIE %&mﬁﬁﬁfkgdwfﬁﬁ%ﬁﬁﬂﬁﬁxﬁ&xﬂ%%0fw%a%%Uﬁ%é
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BEREMR 3 ER D & 7= [39] .

WIERR 1, AFFEORRICE L 20056 EXIFOENRRBCES, ZEELFER LB ok
28], ABEICR A D T L ARER IR, oS OENERSBRREBARRTE L2 BT 2,
AEOE R EE L Y2 PN KER RE LETT o7, S OBETCE I BEIT, Fev s
U2 ROHBTRL FROALTRRIZOE BRBLT, RFEOBETZHE L Tz E i,

2. EIHSEE

BIEH 4.5 A2 BA A BE~T LT 77 —EFRERRERTT 5 T LR e i b BETERR,
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H4sloHACrE, BMEMINERAED 41% MM EL 20D, 055 68%IIIIER 10 ALINOE
ETHv, 1y BUBRCHOEELE R L >7. MR OIEBORFE® (diffusion-weighted
image: DWID) CTREHERTR & 83 2 BT ORATENGERE T LER & 038 LR WERI & T, TAT 7T —
P E%OMEZENHIE (parenchymal hematoma [PH] 1,2) SIERIZEN AT (10%5 11%)
L O#ES Hol44]. NEEBEROBRBIZE CIKERNRE L, OB OFERBE BN AT
ORI TREELER LT, SHOE U CIERRBIEDS 1 4 AUNORBEEL#EGA, 12 A
PLERRE U7 A ER L L ok, L, HIFOMEEO MRS CT L Cimuiuss i
ELTEBSTHAEAN, 1 2 HERBETHTLENANTH S, EEAEOMBEENRERICKEL, F
A—OHMMEECPETERITE D OSSN, 1 s A2 BECoTh IV ERECEESERT
(2 SVERENREEED &0

OARETT T 7T BRI S ARG ST 1 ENEAER U B G, I R B IRAREE O & 0F
IRAT I OBEFEE S NEERE 10 18, BERRFEAEELECRKE~I BB hsh
7-148]. R (ERIOMRE, F3%) LHEFR (UEET, REBSRPEBORT L L EEE#, K
BRI, REFTE (S X MBETO BB S0 KEIRREEZ 1< B2 861,
ARIERE D B AT CT BERCEHBMLE ~ o —REC K > TREOHFELRATLLENH S,
B O RS KBRS E 2 o iU, ToOBEERIT Y & ohv, 77 URElRmEE i, it
B 72 RIEof FL A B &, B L WM OP CoRESRELZEA b E V. £-EROFEHRET
B TR EIIRE OME L A ETHARE SR TEY, FHRBIREOFEENEA L TOAEE %E
B L EDH.

3) PUERE SR A P 2y LR RIS B 6 B ik AL

A Lo A7 7 U, ~o Y IR o KT B O BENTI X T, mEHE
B PIEEE RO EPNRGRAREN ), B CHRES FIBEERETOBTICETIEEL LTEXK
Bie, Z0H HIEEERE X HTFHEE HXalk: U aAs—md gy, = R pd) Ok
P EUBER (FeH Ty BBURCHBELRET D EYRv—h—%2 K. r by
WM (prothrombin time: PT) 2T Xa o ME L, -G ES b o R 77 2 F B (activated
partial thromboplastin time: aPTT) BH¥ X b TV OREE HABRERBT A L00, Wb HiR
FHEBERECBITA AT V7~ P BEEEZOSHES PRI REL LTS TLLET LRV X
2 i L b UEREEORE DB CH S PT HEIEHELL (international normalized ratio: INR) 73
1.7 # 2 HBE aPTT BFiHEO 156 REBILL > CHEMERERS S, HEE LTH40M) 28
2T BEEE, BUR GRS & &,
€] CT/MRI DB e B 2L -

WIER T CT TORLOABTRR SN T, FIRCIEZ 0% O MRL 2 M7= BEIE itk
RIS 5 MAOEBIC&E ¢, MRI CHRRAELARD B LEISA L B, BIER 3~4.5
BRRA T, 3 BRI O OB i B E ST L, BEEMEELSEN S WEEREVOT, 2
DREREOBF I ICHISHIENCEES & TH A, L, B 7T E 5 - SEOEiERT)
WD

3. HERSEHEHE

VIERDHESE LAHEE S FEHh %, UTRERT 5.
0 R
 EHIRT AT T T - PEERREONN LEEREER T CH Y, ERNOBETHIE S &b ICIRR
O BARESI Y, AP IOV [21,46]. #FIEIRK T, NINDS rt-PA Stroke Study O F%
T 75 BRI CORBRUSIEDN BIF Tl » 1= 80 2R3 47], 75 U E4EERSEE L B
TIZORROEERERIZEDT. LOLRRLEATHELT 81 BUEPHEEOHRZE LTEY

Stroke Trials Archive (VISTA & #EE& L7= 887 Tk, 81 BLU LOBEHIZTAT V7 —PiRiEEEIC LS
HERERGESDREZROM48], 81 Ll LSBT OBEE % L 5 IST3 [111B LR IST-3 2%
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TR OMAFT BT HI32], ZOEROBHE~O—EOHRFYHRNTENT. 2010 E0ilIn-
) S RAIRERSE T, LB LoBE~OBRERSHEACTHA LIBEEANKMO]. —FTT, =
OIBFEEZ 72 81 8L L L SOBRBEOBE 2 LA EATHFEOBERN IV KRB THL R, EEME
ENHIMICIHERREBR 2O L8, BAOFKAHNT° SAMURAI rt-PA Registry D HE#MF REN
72150,51). 75~80 O BE~OBROME AL EHT AFRITERD LT, $ TR TE 18182
Lkl REEREEHICEE L.

2) 3 o A LUNO LR gE:

KEDEHEOH A P4 N2 CHISATER & LTHRREh, Z0RILE UTR2S LR
fERAH D LB SN TV, DeSilva b[52lid, THMBREBETIOEBIZE ST A 5 FUIAERER O
WEBHREINTHDZEEHOLNIL, TKPEFAICBERN L0, EEHAEE L LTRYED
ZEEBRMEL TN, EICLHEERES TEEZEL THODLEEIZE D D IC W EBELL T,
Z. ERBE, LIFEEREN 6 BEOLEREN, HRREshTva[B3]. 4HEOE KT, 3
# BURNOLHBESEERSEB L EDE.

3 HREEREGE:

8 587> National Institutes of Health stroke scale (NTHSSME & 4588 L FElL, 7AF 75—
B BAOMY L EIRHERF TH S (21, 46]. F7-Flh & BIBICER S BIET 5 9 BT 5
LW, WS CIXEL ¢ NIHSS i 25 LT 2SO0 H% E L TRV [13,34], IHEDCENAOHETE
NIHSS it 25 B - LTE A LT A[11,61,54]. 8 MR Clk INIHSS 26 LLE (25#) ) »EE
WHEIEA L ED. 238 (Japan Coma Scale IHT-100 BLE) oO# 88 & MRErbEHC 0 5 B s /0 BIAE
VREER AT 6 9°[55), NIHSS [ Co it L 8l L REICRD 0, B T oRikEs L.

P, KA, TR, BERE, J<BEORER FE 0RO E BT 2N (F 2
NIHSS i T 4 LI FOE) <, FEESBURIZUGE L TBELT 29EM (M2 NIHSS i 4 LFET
S L8 LT, B A (Bl USSR B BE & iR gE R, WP b A codhc
BEHN, BERTOHERBEMUEDRIIREL T {28,54,66]. F 0 CREGEHAEE
Bl Z ORI IR T B A, BB B L A o AT 3~82% L RN TV
[57-60] . IRAEFRLUHS SN ~OWISE, % DIEFORRIE U TE L AE R, SRk
b BFS AR D <, < OBaBREICIZE R BN TH S D

L, BRIRMEREE, FERE L b, MEELEBINTAT TS —PRiERE L ST BV ER
W HALAD, ZhHDV b5 stroke mimics 58 Hl~OR EAVEEEBEAN R4 K - X7, 65
LR B o LB ISR T BR8] RE IR R R A RO S A e i,
BETERER BB L B T A AO ATREMEN FE OB, TAT 75 —VERiEL 1T ) & TRV, I
7 UM RO APEER & U CEB AR 2T H L H 0T, Hr OIERORRBIZGCTCEISEAEZS.
(4 Bk - SN - IMEIRIR AT - B0 L R0

T AT T R R RN B O RO R G0 5 Z L HEH AR TR S, 1995
~2006 0 CERRHECH T O IREICAE S s R wms shocuvane2]l. Edwards 5[63]
PR T O B BE CREINEINRE 2 380 72 22 B¢, #E%BITTERTHENHLNE - Lo
LHELTWA, MR v 2 POFRHEARCR AT MRA TR A 2, B/ X 20 denk 2mE
WA 0 OB CRIE T 28R 5% 20, BEIWREZ PIEREOEISAEE 20D, 8 R CikEE
B & B U7z, B 5720 51 6697 98 ) BLEEHTSE Unruptured Cerebral Aneurysm Study of Japan
(UCAS Japan) [64]iF, BRE Tmm#h EAREOTFHE T CHE I LB L. ZoERYsE
12, 2 OFEFORIECTHEIEEEZHRNETHS ).

GHENIEE, MEHIRATE, L0000 hL, TAT Y5 — PR B TSN 4 HK$ 5 7
RMERLD. ZHICH L CEMSE coL 2 EREE L BR Ih52165,66], 2HH TR L K <.
2005 EOHENABRBICEETHMAINET ATV 7Y EEFEBERIIBCTY, B0 s
AT ERN, O U A Z BMEN D ED o CO R EEITEISAEEIZIEEZ S L sl En T
067, WPRLOKBELEECRY, BROKZ IRV TCHHOMEOBENERS -0, 2 TE2EN
S EEE LD, et ER L THEDRRESEHET L CuinfEsizn,

)] Hrim e FE g o

Presented by Medical*Online

423



rt-PA (7 05 5 — 1) B EIEIRRIRS B 34 : 455

WP Xa A EH P TUMBERISEMMAE > ThBHEEANERLS, REBRE~OT7TLTTF
—PETEIREOF M L BRI L TN o T, WROBEE A BB S0y, Bl
L7=& 51z, PTINR ®° aPTT B —E OB A2 NI L 2 RTANERSLS. LN s, o
FUE O FHE PR ISR B ok L s R BT 1~4 BRI CI68], RIEE AL PTINR <0 aPTT 2 IE#
HEP AR EBREOO T, FBFREN A EET 5B ARSR O A SRR IRIE R 2 A MR A LB b
B, EEREEA 12 BEIRTHDL I EEELANE, BFHEARL TV A BE TOREKIRMEE YA
BEE T, TAT VT —EEEREORDENEREE EE D v & BT R&Ch 5.
PrEPIEREICB AHICEEII WL, SBROMECER L & LICEMIIRE SN A TTEEENAE .
(6)  FIAEtR 3~4.5 RIS PIMET A B EDOIEL ¢

IO B RS LS, 3 EUANOBREBBH L Y LB RERENEONEES, Bk
BEER MO BRMESE £ 5 [28,31]. Liddo T T384E 3 bR 4.5 BRI LLPY oo i i ML 48 i s gl s
et A rt-PA (TAF 77 —8) EEFREOBEERBITCHETAREAER, wEshi-r )i, EE
&#@7%&’&1%1ﬁulLf%@%ﬁ@:%%ffAWLfNﬁﬁSﬁZﬁutJf&ﬂh&@%
%‘@% ST AEAE, B0 GE L EECRETILERSA[8E]. Ik, ZoOEMEO
TRIRBE A O SR A FER LT &ME@mbm[@*®@$&%$&}(F4/)mfwf7§wﬁﬁﬁ
K%@ I LD THS. 202 BREERE L ERBOAHICOOTIE, 2010 #E0Ta Y »
2 AR R TRONEETE OB R & 2 [40], SAMURAI rt-PARegistry ORI C4 BIE% 3
BRI LI 0 SR LB T BRI ~ O BER BRI o [51]. ULy LR B EN CIERER 3 #F
FLARE D B ~OIREHRR A 2, hIRERNEM SN 2 £ CIHEEICESZ M2 TH 5.

4. TBREIT O MR

(HE%R)

11. CT FE 721X MRI B 24 BRI EEARE T, £HIEFOLY u+ﬁ&A%(B$ﬁ$¢
SEMEL PR RLETIREF— L) RURKB (Xt~ 7oy FERREFRIC
WP D) A L, BREARRAE N RS ZIT X A ERINEE S WA IEERT, 7
NT T TP EFEET Y [ EF A LoUL Ia, 87 L— N AL

T NT TR, REN D 45 BEMARBEAEBLATRERL V. LT
FiFANMERS b 24 BRETERH]C %%@%%’*@ﬁ AR SR Foind, M EMERE
BEIEREEIN, Abp—7 f‘?vl / ~ (stroke care unit: SCU) 72 ¥OEMOBHEEE L, 0
mEh DR gfﬁﬁ%@@f& BN 24 BRI LT A 2 L A E L. B ARMZEEF S T,

T T TG R R R O E %ﬁ:\’: LT, B4R LE4EASTSTHETIEE2REL TN
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# 4. BABFEREZERAL - HERRERSPRET 74T 77 —CHEREORRELE

1. CT £/id MRIRBEN 24 B ERRECHL 2 L
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3. MRS BHOLE A TEC T A S EHBBHE IR TS 2 L URBER Clb e £l
HRBUBETO A ERFEOL L ThE, &7 L bR TAEIMTAR LD RY)
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5 (7= L, ZE 24 RERBIA O RSN & 7 & 2 EEH 50 FIREO SR %
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