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Abstract

Coagulability increases during pregnancy, and thromboembolism can easily occur. Venous thromboem-
bolism is a cause of death in pregnant women, but arlerial thrombosis such as ischemic stroke in preg-
‘nancy is also not uncommon. In pharmacotherapy for thromboembolism in pregnant women, fetal tox-
icity and teratogenicify must be carefully considered. As anticoagulanis in pregnant women, unfractio-
naled heparin and low-molecular-weight heparin are recommended, but warfarin is not recommended
since it has a low molecular weight and crosses the placenta. Various types of new oral anticoagulant
drugs have been available in Japan since 2011. However, the Japanese package inserts for these an-
ticoagulants advise quile cautious administralion in pregnant women. The guidelines on pregnant wo-
men include less information about antiplatelet drugs than anticoagulant drugs. Aspirin may cause fer-
alogenicity and fetal toxicity, and perinatal mortalily is increased. However, when low doses of aspirin
are administered as antiplatelet therapy, the US Food and Drug Administration has assigned pregnancy
calegory C, and treatment is relatively safe. Neurosurgeons and neurologisls commonly encounter preg-
nant women with thromboembolism, such as ischemic stroke. Up-to-dale information and carrect selce-

tion of drugs are necessary in consultation with specialists in perinatal care.

Key words: acute stroke, anticoagulation, antiplatelet therapy, thromboembolism,
venous thrombosis
Introduction 2010)’% by the Japanese Circulation Society (JCS)

Coagulability increases during pregnancy, and
thromboembolism can easily occur, primarily of the
venous system. Venous thromboembolism is a cause
of death in pregnant women, but arterial thrombosis
such as ischemic stroke in pregnancy is also not
uncommon. [n pharmacotherapy for thromboem-
bolism in pregnant women, fetal toxicity and terato-
genicity must be carefully considered. However,
since pregnant women are usually excluded [rom
pharmaceutical clinical trials for ethical reasons, in-
formation on toxicity and teratogenicity in pregnan-
cy is limited. This study presents an overview of the
current status and problems with antithrombotic
therapy in pregnant women, based on the “Guide-
lines for indication and management of pregnancy
and delivery in women with heart disease (JCS
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(3]

Joint Working Group (liscal year 2009); and the
“Guidelines for management of anticoagulant and
antiplatelel therapy in cardiovascular disease (JCS
2009)""4 by the same group (fiscal year 2008).

Pregnancy and Thromboembolism

Plasma fibrinogen, von Willebrand factor, and
factors V, VII, VII1, IX, X, and XII are increased and
activated in lafe pregnancy, thus increasing the risk
of thromboembolism. Therefore, thromboembolism
is clearly a danger in pregnant women at high risk
for embolism, such as those with valvular heart dis-
ease, but thromboembolism such as cerebral sinus
venous thrombosis may also occur in pregnant wo-
men without such risk factors. In addition, the ef-
fects of estrogen and elastase during pregnancy may
cause evident structural changes in blood vessel
walls, leading to increased fragilily. For example,

—182—



Antithrombotic Therapy for Pregnant Women ‘ 527

patients with Marfan’s syndrome tend to develop
aortic dissection. The structure of cerebral and cer-
vical blood vessel walls may also be affected.
Moreover, compression of the inferior vena cava
due to ulerine enlargement may lead to deep vein
thrombosis (DVT). Therefore, pregnancy is a risk
factor for thromboembolism, particularly venous
thrombosis. '

Nevertheless, the safety of antithrombotic drugs
as trealment, as mentioned above, has not been well
established. Fetal toxicity and teratogenicity are
major concerns of drug adminislration in pregnan-
cy, and are affecled by placental transfer of drugs
and the stage of pregnancy (Table 1).

Anticoagulant Drugs in Pregnant Women

The JCS Joint Working Group provides the lollowing
recommendations for anticoagulant therapy in preg-
nancy.

Class I: In pregnant women with a prior history of

Table 1 Pregnancy stage, teratogenicily, and fetal
toxicity

Pri%gg‘;my Teratogenicity and fetal toxicity
Fertilization  no cffect stage: malformations do not occur (no
to day 27 fertilization, no implantation, or miscarriage)

Days 28 to 50 absolutely sensitive stage: important fetal organ

formation, highest risk of terategenieity
Days 51 to relatively sensitive stage: genitalia and palate
112 formation not yet compTete, teratogenicity
such as cleft palate

potentially sensitive slage: risk of teralogenicity
is rare, attention must be paid to fetal toxicity

Day 113 to
elivery

DVT but no other risk factors, follow-up observation
until delivery and warfarin administration for 4-6
weeks postpartum is recommended.

Class ilb:

1. In pregnant women with a prior history of DVT
and other risk faclors (e.g., congenital or acquired
blood dyscrasias), prophylactic administration of
low-molecular-weight heparin or moderate dose-ad-
justed unfractionated heparin starting during preg-
nancy and warfarin administration for 4-6 weeks
postpartum are recommended.

2. In all patients with a prior history of DVT, use of
elastic stockings pre- and postpartum is recommend-
ed.

3. In patients requiring long-term warfarin therapy
who wish to become pregnant, planned pregnancy
with a switch from warfarin to dose-adjusted hepa-
rin, or promptly switching from warfarin to dose-ad-
justed heparin when pregnancy is confirmed at an
early stage by frequent pregnancy testing is recom-
mended.

Therefore, unfractionated heparin or low-molecu-
lar-weight heparin is recommended in pregnant wo-
men; whereas warfarin is not recommended. Table
2 sumimarizes the effects of anticoagulant drugs in
patienls during pregnancy and breastfeeding.?
Table 3 shows the US Food and Drug Administra-
tion (FDA) pregnancy categories for these drugs.?

Unfraclionated heparin and low-molecular-
weight heparin do not cross the placenta because of
their high molecular weight and do not cause harm
to the fetus. However, in Japan, the use of low-
molecular-weight heparin for thromboembolism
prophylaxis in patients with a history of valvular
heart disease or DVT is not covered by health insur-

Table 2 Effects of anticoagulant drugs in patients during pregnancy and breastfeeding

Package insert

Drug Classification FEB,A . Characteristicsfadverse reactions Terﬁat};-r Béeas_lfeecimg
category genicity Uring USe  pregnancy Breastfeeding
Warfarin ~ coumarin D teratogenicily, yes allowed  contra- contra-
derivative fetal hemorrl}x’agic complications indication indication
Heparin unfractionated c bone demineralization with long-term no allowed contra-
heparin administration {fractures in indication
mothers),
higher incidence of thrombosis than
with warfarin,
risk of heparin-induced
thrombocylopenia
Enoxaparin low-molecular- B reports of heparin-induced no allowed relative relative
weight thrombocytopenia, contra- contra-
heparin not indicated for thrombus prophylaxis indication  indication
in cardiovascular disease
Dalteparin  low-molecular- B reports of heparin-induced no allowed  contra- ~ contra-
weight thrombocylopenia, indication  indication
heparin not indicated for thrombus prophylaxis

in cardiovascular disease

Revised with permission from the Circulation Journal (76: 240-260, 2012), ©2012, the Japanese Circulation Society.?
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Table 3 US Food and Drug Administration (FDA)
pregnancy cafegories

The FDA-assigned regnancy categories as used in the Drug
Formulary are as {ollows:

Category A
Adequate and well-controlled studies have failed to demon-
strate a risk fo the fetus in the first trimester of pregnancy (and
there is no evidence of risk in later trimesters).

Category B
Animal reproduction studies have failed to demonstrate a risk
to the fetus and there are no adequate and well-controlled
studies in pregnant women.

Category C
Animal reproduction studies have shown an adverse effect on
the fetus and there are no adequate and well-controlled studies
in humans, but potential benefits may warrant use of the drug
in pregnant women despite potential risks.

Category D
There is positive evidence of human fetal risk based on adverse
reaction data from investigational or marketing experience or
studies in humans, but potential benefits ma? warrant use of
the drug in pregnant women despite potential risks,

Category X
Studies in animals or humans have demonstrated fotal ebnor-
malities andfor there is positive evidence of human fetal risk
based on adverse reaction data from inyvestigational or market-
ing experience, and the risks involved in use of the drug in
pregnzmt women clearly outweigh potential benefits,

Reproduced with permission from Drugs in Pregnency and
Lactation, 8th ed., ©2008 Lippincott Williams & Wilkins,

ance. Consequently, unfractionated heparin is
generally administered. Noteworthy adverse reac-
tions with heparin include hemorrhage, which is a
common complication with all antithrombotic
drugs, and heparin-induced thrombocytopenia.
Another important adverse reaction in pregnant wo-
men is possible fractures due to bone demineraliza-
tion caused by long-term administration of heparin,
In addition, because of increased heparin-binding
proteins, increased circulating plasma volume, in-
creased clotting facfors, and problems with renal
clearance, the need for heparin during pregnancy is
grealer than in non-pregnancy. Since January 2012,
home heparin self-injection in pregnant women af-
ter mechanical heart valve replacement or those
with a history of DVT has been cavered by health
insurance.

Warfarin, the leading oral anticoagulant drug, has
a low molecular weight and does cross the placenta,
Therefore, warfarin administration during the abso-
lutely and relatively sensitive stages (days 28 to 112)
can cause abnormalities in fetal osteogenesis and
chondrogenesis, as well as central nervous system
malformations such as microencephaly. These ler-
atogenic effects are considered dose-dependent. In
addition, because enzyme systems and vitamin K-
dependent cloiting factors are undeveloped in the fe-
tus, the effects of warfarin are more easily manifest

Explain maternal/ietal risks to the
patient and family

\

Assess anticoagulant therapy

Tarmination of
pregnancy

\y

Weeks 6 to 12(14): heparin
Weeks 13(15) lo 33(35): warfarin

( Heparin alone ]

4

Weeks 34 to 36: heparin infusion

{

( \Warfarin alone } {
{<5 mg safe?)

[

[

Delivery: discontinue heparin infusion ]

Puerperium: heparin infusion,
restart warfarin

[ Warfarin alone ]

Fig. 1 Anticoagulant therapy in pregnant women with mechanical heart valve replacement. Modified with permis-
sion from the Circulation Journal (76: 240-260, 2012), ©2012, the Japanese Circulation Society.?
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in the fetus than in mothers. Therefore, to prevent
teratogenicity in the absolulely and relatively sensi-
tive stages, and to prevent complications such as
fetal intracranial hemorrhage in the later period of
pregnancy due to decreased clotting factors, warfa-
rin administration is not recommended in pregnant
women, '

Figure 1 shows anticoagulant therapy in pregnant
women after mechanical heart valve replacement,?
consisting of warfarin and heparin administration
from week 14 to about week 33 of pregnancy. The
rationale based on guidelines is that the prophylactic
effects of heparin on thrombus are uncertain.?
Moreover, the rationale for a daily dose of warfarin
=<5 mg is based on the dose-dependence of warfarin
teratogenicity. However, an oral warfarin dose of 5
mg is considered quite high in Japanese patients, so
warfarin should be carefully administered while
monitoring the prothrombin time (international nor-
malized ratio). The guidelines from the American
Heart Association/American Stroke Associalion?
recommend that the following options may be consi-
dered for pregnant women with ischemic stroke or
lransient ischemic attack and high-risk thromboem-
bolic conditions such as hypercoagulable state or
mechanical heart valves: adjusted dose unfractionat-
ed heparin throughout pregnancy, for example, a
subculaneous dose every 12 hours with monitoring
of activated partial thromboplastin time; adjusted-
dose low-molecular-weight heparin with monitoring
of anti-factor Xa throughout pregnancy; or unfrac-
tionated heparin or low-molecular-weight heparin
until week 13, followed by warfarin until the middle
of the third trimester and reinstatement of unfractio-
nated heparin or low-molecular-weight heparin until
delivery (Class IIh, Level of Evidence C). Because
home heparin self-injection is now covered by
health insurance, the number of patients using hepa-
rin is thought to be increasing.

Various types of new oral anticoagulant drugs
have been available in Japan since 2011, and these
can be clinically used in patients with non-valvular

Table 4 Effects of antiplatelet drugs in patients during

529

atrial fibrillation and those undergoing lower limb
orthopedic surgery. These new agents include the
direct thrombin inhibitor dabigatran and the activat-
ed factor X inhibitors edoxaban, rivaroxaban, and
apixaban. In large-scale clinical trials, these new
oral anticoagulants have reduced hemorrhagic com-
plications to the same or greater extent than warfa-
rin, and in particular, the incidence of intracranial
hemorrhage compared to warfarin is markedly
decreased.® In addition, argatroban, an intravenous
direct thrombin inhibitor, is now widely used as an
alternalive to heparin for treatment of the acute
phase of cerebral infarction and in heparin-induced
thrombocytopenia. However, the Japanese package
inserts for these anticoagulants advise quite cauti-
ous administration in pregnant women. In other
words, dabigatran, edoxaban, and apixaban should
only be used when the benefits outweigh the risks,
and rivaroxaban should not be given to pregnant
women. Argatroban has been assigned pregnancy
category B by the FDA, but the Japanese package
inserts specify that argatroban should not be ad-
ministered to pregnant women.

Antiplatelet Drugs in Pregnant Women

Venous thrombosis occurs more often than arterial
thrombosis in pregnant women, and the guidelines
include less information about antiplatelet drugs
than anticoagulant drugs. Table 4 summarizes the
effects of antiplatelet drugs in patients during preg-
nancy and breastfeeding.® Aspirin, the leading an-
tiplatelet drug, may cause teratogenicity and fetal
toxicity such as premature closure of the ductus ar-
{eriosus, and perinatal mortality is increased. But
when low doses of aspirin are administered as an-
tiplatelet therapy, the FDA has assigned pregnancy
category C, and treatment is relatively safe.
However, the drug package insert says “contraindi-
cated (regardless of dose) in pregnant women within
12 weeks of the expected date of delivery (pregnancy
week 28 or later).” Therefore, a full explanation and

pregnancy and breastfeeding

Package insert

Drug c axl‘g‘;&r . Characteristicsfadverse reactions le‘;ri?:tict’v B gllafigge‘?;gg -
2OTY 8 \ ring Pregnancy Breastfeeding
Aspirin (low C considered relatively safe, no potential relative contraindication
ose) do not use in ngnancy week 28 or toxicity contraindication :
later regardless of dose

Dipyridamole B hypotension, no probably relative contraindication
worsening of angina pectoris allowed contraindication

Ticlopidine B hemorrhage, no potential relative contraindication
liver dysfunction toxicity contraindication

Revised with permission from the Circulation Journal (76: 240-260, 2012), ©2012, the Japanese Circulation Society.¥
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Table 5 Information in Japanese package inserts re-
garding use of antiplatelet drugs in pregnant women

Drug Guideline for use in pregnant women

up to week 28: may be used if risks outweigh the
benefits,
week 29 and later: do not use

Aspirin

Clopidogrel  may be used if risks outweigh the benefits
Qzagrel may be used if risks outweigh the benefits
Cilostazol do not use in pregnant women
Ticlopidine  do not use in pregnant women

informed consent are necessary for administration
in the third trimester of pregnancy.

The Japanese package inserts for clopidogrel and
ozagrel recommend use only when the benefits out-
weigh the risks (Table 5). Cilostazaol and ticlopidine
are coniraindicated in pregnant women. On the
other hand, aspirin and ozagrel are reported to be
effective in preventing placental thrombosis in preg-
nant women with auteimmune disorders such as
antiphospholipid syndrome.

Conclusion

In the present paper. the author, who is not a
specialist in perinatal medicine, has discussed using
antithrombotic drugs in pregnancy based on guide-
lines and package insert information. Searching the
literature often found disagreement between infor-
mation in FDA calegories, Japanese guidelines,
Japanese package inserts, and overseas package in-
serts, but this was not further pursued. Neurosur-
geons and neurologists also commonly encounter
pregnant women with thromboembolism, such as
ischemic stroke. Up-lo-date information and correct
selection of drugs are necessary in consultation with
specialists in perinatal care,
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Abstract

Background: Different aspects of acute stroke management
and strategies for stroke prevention derive from two view-
points: specific traditional and historical backgrounds and
evidence-based medicine from modern randomized con-
trolled trials (RCTs), meta-analysis and authorized clinical
practice guidelines (GLs). Regarding stroke, GLs have been
published by national and international organizations in dif-
ferent languages, most frequently in English. Cerebrovascu-
lar Diseases published the European GLs for the manage-
ment of ischemic stroke and transient ischemic attacks in
2003, with an update in 2008. At about the same time (in
2004), the first Japanese GLs for the management of stroke
appeared in Japanese. The first English version of the up-
dated Japanese GLs was published only in 2011 and includ-
ed differently approved drugs and drug dosages as com-
pared with other American or European countries. Methods:

Since 2011, the authors have met repeatedly and have com-
pared the latest versions of published European and Japa-
nese GLs for ischemic and hemorrhagic strokes. Many as-
pects have only been addressed in one but left out in the
other GLs, which consequently founded the basis for the
comparison. Classification of evidence levels and recom-
mendation grades defined by the individual committees
differed between both original GLs. Results: Aspects of ma-
jor importance were surprisingly similar and hence did not
need extensive interpretation. Other aspects of ischemic
stroke management differed significantly, e.g. the dosage of
recombinant tissue plasminogen activator approved in Ja-
pan is lower (0.6 mg/kg) than in Europe (0.9 mg/kg), which
derived from different practices in cardiovascular treatment
prior to the design of acute ischemic stroke RCTs. Further-
more, comedication with neuroprotective agents (edara-
vone), intravenous anticoagulants (argatroban) or antiplate-
let agents within 1-2 days after stroke onset is recommend-
ed in Japan but not in Europe. For cardioembolic stroke
prevention, a major difference consists in a higher interna-
tional normalized ratio target (2.0-3.0) in younger subjects
versus in those >70 years (1.6-2.6), without age restrictions
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- in Europe. Conclusion: This brief survey — when compared
with the lengthy original recommendations — provides a
stimulating basis for an extended interest among Japanese
and European stroke clinicians to learn from their individual
experiences and to strengthen efforts for joint cooperation
in treating and preventing stroke all around the globe.
Copyright © 2013 S. Karger AG, Basel

Reflecting the introduction of evidence-based medi-
cine to clinical science, authorized clinical practice guide-
lines (GLs) regarding stroke have been published since
1994 by the American Heart Association (AHA), the Roy-
al College of Physicians and the European Stroke Organi-
zation (ESO), for example. In Japan, evidence-based
comprehensive GLs on cerebrovascular diseases were
published in 2004 and 2009 from the Japan Stroke Soci-
ety, but only in Japanese. In response to the request for
the English version, considering the differences in race,
stroke types, subtypes and drugs authorized, high mor-
bidity and mortality of cerebrovascular disorders in Asian
countries, which exceed those of myocardial infarction,
and, also, the vast amount of untranslated Japanese lit-
erature, the English version of the entire Japanese GLs
were first published in 2011 [1-7]. The purpose of this
article is to compare the latest versions of the European
and Japanese GLs for the management of ischemic stroke.

We compared the GLs, especially Recommendations
of ESO GLs 2008 [8] and the 2009 update [9], with those
of the Japanese GLs 2009 (English version in 2011 [1-7]).
We tried to clarify the differences and similarities of both
GLs and worked out which recommendations lacked in
both GLs. Although Japanese GLs are comprehensive and
even include asymptomatic cerebrovascular diseases and
specific conditions which cause stroke and rehabilitation,
for example, only those GLs relevant to the management
of ischemic stroke were extracted from the entire chap-
ters. For readers’ convenience, 7 comparison tables were
created, which integrate recommendations of both GLs
for the management of ischemic stroke. Grades of recom-
mendation of both GLs are shown and discussed in the
Editorial.

Management of Acute Ischemic Stroke

Referral and Patient Transfer
GLs on prehospital care were described only in the Eu-
ropean GLs. In Japan, official GLs on prehospital care

Comparison of Stroke Guidelines:
Management of Ischemic Stroke

were described in the ‘neuroresuscitation GLs’ (cochaired
by Masao Nagayama and Hiroshi Okudera) by the Japan
Resuscitation Council [10, English version in prep.].
Although there is little remarkable difference between
both GLs, telemedicine was recommended in remote or
rural areas in the European GLs (level B). Regarding the
prehospital head positioning, Japanese neuroresuscita-
tion GLs recommended to avoid the head-up position
(classITb) based on a study indicating that flat positioning
improves blood flow velocity in acute ischemic stroke
[11]. Regarding the prehospital stroke scale, both GLs did
not recommend a specific scale, although Japanese GLs
listed the Cincinnati Prehospital Stroke Scale, Los Ange-
les Prehospital Stroke Screen, Melbourne Ambulance
Stroke Screen and Kurashiki Prehospital Stroke Scale as
potential candidates (class ITa).

Emergency Diagnostic Workup

GLs on an emergency diagnostic workup were de-
scribed only in the European GLs. In Japan, official GLs
on this issue were described in the neuroresuscitation
GLs [10]. There is little remarkable difference between
both GLs. In the European GLs, the inclusion of diffu-
sion-weighted imaging and T2*-weighted gradient echo
sequences was recommended if the required MRI device
is available (level A). Japanese neuroresuscitation GLs
strengthened the importance of screening acute cardiac
diseases and aortic dissection (class I).

Stroke Care Unit and Stroke Unit

In the recent Helsingborg Declaration, acute orga-
nized stroke unit (SU) care was described as the backbone
of the chain of care for all European stroke victims. In
2013, the ESO Stroke Unit Certification Committee de-
fined evidence-based requirementsfor SUandannounced
the recommendations to establish a SU and Stroke Center
[23]. On the other hand, in Japan, stroke care unit often
refers to a ward in which advanced intensive care is pro-
vided to acute stroke patients in an unstable condition: in
other words an intensive care unit specializing in stroke.

The SU signifies a ward in which a stroke team, which
is composed of staff with different types of comedical
skills, provides a constant and consistent range of thera-
pies, including the treatment of acute phase stroke to re-
habilitation; SUs are common in Europe. Both GLs rec-
ommended SUs (grade A, level A) for patients with all
types of stroke (European GLs) or acute stroke excluding
subarachnoid hemorrhage, lacunar infarction, deep coma
and poor activities of daily living before onset (Japanese
GLs; table 1).

Cerebrovasc Dis 2013;35:402-418
DOI: 10.1159/000351753
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Table 1. General management of acute ischemic stroke

Japanese guidelines

European guidelines (ESO)

Stroke care unit and
SU

For patients with acute stroke, excluding subarachnoid
hemorrhage, lacunar infarction, deep coma and poor
activities of daily living before onset, treatment at a SU,
which is a ward specializing in stroke and at which
medical staff specialized in stroke systematically and
prospectively perform intensive treatment and
rehabilitation starting from an early stage under
monitoring, can reduce the mortality and the duration of
hospitalization, increase the rate of discharge for home
care and improve the long-term activities of daily living
and quality of life (grade A).

(1) It is recommended that all stroke patients should be
treated in a SU (class I, level A).

(2) It is recommended that healthcare systems ensure that
acute stroke patients have access to high technology
medical and surgical stroke care when required (class III,
level B).

Management from
the hyperacute to
the acute phase of
stroke

(1) General

(2) Respiration

(1) There is no scientific evidence that routine oxygen
administration to mild-to-moderate stroke patients
without obvious hypoxemia is useful (grade C2).

(2) Airway management and artificial respiratory
management are desirable for patients with acute-phase
stroke in whom a respiratory disorder is likely to cause
any disturbance in consciousness (grade C1).

(1) Intermittent monitoring of neurological status, pulse,
blood pressure, temperature and oxygen saturation is
recommended for 72 h in patients with significant
persisting neurological deficits (class IV, GCP).

(2) Regular monitoring of fluid balance and electrolytes is
recommended in patients with severe stroke or
swallowing problems (class IV, GCP).

(3) Normal saline (0.9%) is recommended for fluid replace-
ment during the first 24 h after stroke (class IV, GCP).

(4) It is recommended that oxygen should be
administered if the oxygen saturation falls below 95%
(class IV, GCP).

(3) Blood pressure

(1) The management of hypertension immediately after
the onset of stroke can be initiated after a diagnosis of
stroke subtype was made, except for the case where
hypertensive encephalopathy or subarachnoid
hemorrhage is highly suspected. Also, before using
hypotensive drugs, it should be ascertained whether
increased blood pressure could be due to pain, nausea or a
full bladder. In contrast, marked hypotension (shock)
should be promptly corrected with infusion and/or
hypertensive drugs (grade C1).

(2) For acute-phase cerebral infarction, careful
antihypertensive therapy is recommendable only when
hypertension persists with a systolic blood pressure of
>220 mm Hg or a diastolic blood pressure of >120 mm Hg,
or concutrrent aortic dissection, acute myocardial in-
farction, heart failure or renal failure is present (grade C1).

(1) Routine blood pressure lowering is not recommended
following acute stroke (class IV, GCP).

(2) Cautious blood pressure lowering is recommended in
patients with extremely high blood pressure (>220/120
mm Hg) on repeated measurements, or with severe
cardiac failure, aortic dissection or hypertensive
encephalopathy (class IV, GCP).

(3) It is recommended that abrupt blood pressure
lowering be avoided (class I, level C).

(4) Glucose control,
nutrition

(1) Hyperglycemia or hypoglycemia should be corrected
immediately (grade B).

(2) Nutrition supplementation to ensure adequate calories
and protein intake is recommendable for patients with
malnutrition (grade B).

(1) Monitoring serum glucose levels is recommended
(class IV, GCP).

(2) Treatment of serum glucose levels >180 mg/dl (>10
mmol/l) with insulin titration is recommended (class IV,
GCP). »

(3) It is recommended that severe hypoglycemia [<50 mg/
dl (<2.8 mmol/l)] should be treated with intravenous
dextrose or infusion of 10-20% glucose (class IV, GCP
points).

(4) Oral dietary supplements are only recommended for
nondysphagic stroke patients who are malnourished
(class IL, level B).

(5) Early commencement of nasogastric feeding (within
48 h) is recommended in stroke patients with impaired
swallowing (class II, level B).

(6) It is recommended that percutaneous enteral
gastrostomy feeding should not be considered in stroke
patients in the first 2 weeks (class IT, level B).
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Table 1 (continued)

Japanese guidelines

European guidelines (ESO)

Management of
acute complications
(1) General

For stroke, the incidence of complications during the
acute phase, such as respiratory infection, urinary tract
infection, falling and skin injury, is generally high.
Complications are particularly frequent in patients who
are dysfunctional before the onset, who have had a
previous severe stroke or in elderly patients. The presence
of complications not only raises the mortality rate but also
causes deterioration of the functional outcome so that it is
strongly recommendable to work on the prevention and
treatment of complications (grade B).

(2) Infections

It is recommendable to initiate vigorous physiotherapy or
respiratory rehabilitation during the acute phase to
reduce the development of pneumonia (grade B).

(1) Antibiotic prophylaxis is not recommended in
immunocompetent patients (class II, level B).

(2) It is recommended that infections after stroke should
be treated with appropriate antibiotics (class IV, GCP).
(3) Prophylactic administration of antibiotics is not
recommended, and levofloxacin can be detrimental in
acute stroke patients (class II, level B).

(3) Gastrointestinal
bleeding

Paying attention to concurrent gastrointestinal bleeding
in the elderly patients and severe stroke patients,
prophylactic intravenous administration of antiulcer
agents (H; receptor antagonists) are recommended (grade
C1).

(4) Fever

(1) It is recommendable to use an antipyretic to lower the
body temperature when the body temperature is elevated
in patients with acute stroke (grade C1).

(2) No evidence currently exists indicating that
therapeutic hypothermia is effective for acute stroke
(especially cerebral infarction; grade C1).

(1) It is recommended that the presence of pyrexia
(temperature >37.5° C) should prompt a search for
concurrent infection (class IV, GCP).

(2) Treatment of pyrexia (temperature >37.5° C) with
paracetamol and fanning is recommended (class I1I,
level C).

(5) Falls/fractures

(1) An assessment of risk factors for falls is recommended
for every stroke patient (class IV, GCP).

(2) Calcium/vitamin D supplements are recommended in
stroke patients at risk of falls (class II, level B).

(3) Bisphosphonates (alendronate, etidronate and
risedronate) are recommended in women with previous
fractures (class I, level B).

(6) Urinary

incontinence

In stroke patients with urinary incontinence, specialist
assessment and management is recommended (class III,
level C).

Symptomatic
therapy
(1) Seizure

(1) Seizure is an independent factor related to death
during the acute phase. Prophylactic treatment for several
days can be given to elderly patients with large
hemorrhagic infarcts involving the cortex (grade C1).

(2) Seizures are quite likely to happen again in patients
who developed a seizure more than 14 days after onset
and may well progress to symptomatic epilepsy; therefore,
continuous treatment is recommendable (grade C1).

(1) Administration of anticonvulsants is recommended to
prevent recurrent seizures after stroke (class I, level A).
(2) Prophylactic administration of anticonvulsants to
patients with recent stroke who have not had seizures is
not recommended (class IV, GCP).

(2) Dysphagia

(1) It is preferable to perform a videofluoroscopic swallow
examination for patients with possible dysphagia, but a
water-swallowing test is useful as a simple screening test
carried out at the bedside (grade B).

(2) When a patient is determined to be at a high risk for
aspiration based on the test results, it is recommendable
to consider an appropriate mode of delivering
nourishment and prevention of aspiration (grade B).

Swallowing assessment is recommended but there are
insufficient data to recommend a specific approach for
treatment (class I1I, GCP).

Comparison of Stroke Guidelines:
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Table 1 (continued)

Japanese guidelines European guidelines (ESO)
(3) Headache Headache caused by stroke often disappears in a short
period of time, but nonnarcotic analgesics can be used
when the headache is severe (grade Cl1).
(4) Management of (1) Intravenous administration of hypertonic glycerol It is recommended that osmotherapy can be used to treat

brain edema

(10%) is recommended for large acute cerebral infarctions
accompanying intracranial hypertension such as
cardioembolic cerebral infarction and atherothrombotic
infarction (grade B; the dosage depends on age and
severity, but 10-12 ml/kg should be administered by
fractionation over a few doses).

(2) The use of mannitol (20%) can be considered in acute
ischemic stroke, but no adequate scientific evidence
currently exists (grade C1).

(3) Corticosteroids are not recommended because of a
lack of clear scientific evidence showing their efficacy for
acute ischemic stroke (grade C2).

elevated intracranial pressure prior to surgery if this is
considered (class IIL, level C).

(5) Prevention for
deep venous
thrombosis (DVT)
and pulmonary
embolism

(1) Subcutaneous injection of heparin or LMW heparin is
recommended for the prevention of DVT and pulmonary
embolism for patients with acute ischemic stroke with
paralysis of the lower extremities. However, because there
is a risk of intra- and extracranial hemorrhage, treatment
cannot be recommended to be given routinely in patients
with acute ischemic stroke (grade C1).

(2) Aspirin is not recommended for the prevention of
pulmonary embolism in patients with acute ischemic
stroke. The effect of dextran on DVT prevention has not
been demonstrated (grade C2). There has not yet been
sufficient scientific evidence that step-by-step
compression stockings or intermittent pneumatic
compression is effective for DVT prevention (grade C1).

(1) Early rehydration and graded compression stockings
are recommended to reduce the incidence of venous
thromboembolism (class IV, GCP).

(2) Early mobilization is recommended to prevent
complications such as aspiration pneumonia, DVT and
pressure ulcers (class IV, GCP).

(3) It is recommended that low-dose subcutaneous
heparin or LMW heparins should be considered for
patients at high risk of DVT or pulmonary embolism
(class I, level A).

Management from the Hyperacute to the Acute Phase
of Stroke
Both European and Japanese GLs recommended the
management of respiration, blood pressure and nutrition
(table 1). Although there is little remarkable difference
between both GLs, Japanese GLs specified it to the man-
agement during the hyperacute phase of stroke before the
“diagnosis of the stroke subtype, which might be better in
terms of actual decision making in clinical practice. Thus,
the Japanese GLs recommend that the management of
hypertension immediately after the onset of stroke can be
initiated after a diagnosis of the stroke subtype is final-
ized, except for cases highly suspicious of hypertensive
encephalopathy or subarachnoid hemorrhage (grade
C1). Both GLs were announced before the publication of
the results of SCAST (the Scandinavian Candesartan
Acute Stroke Trial) [12], which does not support blood
pressure lowering in the acute phase of stroke associated
with raised blood pressure, and the recommendations
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were similar in both GLs. Regarding nutritional manage-
ment, European GLs were more detailed.

Management of Acute Complications

Both European and Japanese GLs described recommen-
dations for complicated infections and fever (table 1). Ad-
ditionally, European GLs made recommendations for falls
or fractures and urinary incontinence, and Japanese GLs
for gastrointestinal bleeding. Both GLs lacked recommen-
dations for acute critical complications, e.g. acute respira-
tory failure, stunned myocardium, multiple organ failure,
and convulsive and nonconvulsive status epilepticus.

Symptomatic Therapy

Both European and Japanese GLs described recommen-
dations for seizure and dysphagia. Additionally, Japanese
GLs provided recommendations for headache. Both GLs
did not recommend specific anticonvulsants for acute or
prophylactic treatment, although there is an increasingly
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wide selection of anticonvulsants. Regarding dysphagia,
European GLs described that ‘swallowing assessment is rec-
ommended but there are insufficient data to recommend a
specific approach for treatment (Good Clinical Practice
points, GCP)’. On the other hand, Japanese GLs described
that ‘it is preferable to perform a videofluoroscopic swallow
examination in patients with possible dysphagia, but a wa-
ter-swallowing test, which can be carried out at the bedside,
may be useful as a simple screening test (grade B)’.

Thrombolytic Therapy (Intravenous Administration)
Regarding intravenous administration of a recombi-
nant tissue plasminogen activator (rt-PA; alteplase), both

European and Japanese GLs strongly recommended its

use with many inclusion and exclusion criteria (grade A,

level A; table 2). Japanese GLs differed from the European

GLs in that:

(1) The therapeutic time window was still set at <3 h after
onset, which was revised to <4.5 h in 2012 in the re-
vised GLs on intravenous rt-PA therapy for acute
stroke patients in Japan [13] (grade A). The earlier the
administration of rt-PA is, the better the outcome,
even within this therapeutic time window (grade A).

(2) The approved dose in Japan is 0.6 mg/kg, because the
J-ACT (Japan Alteplase Clinical Trial; a phase III clin-
ical study) was performed using a 0.6 mg/kg dose [14]
(grade A). In a postmarketing phase-IV trial in Japan
(J-ACT 1I), the rates of recanalization and favorable
outcome with 0.6 mg/kg i.v. rt-PA in patients with MR
angiography-documented middle cerebral artery oc-
clusion were comparable to those previously reported
with the 0.9 mg/kg dose [15].

(3) The Japan Stroke Society has proposed and advised
requirements for institutions that may perform intra-
venous rt-PA therapy.

(4) Intravenous infusion of low-dose (60,000 U/day) uro-
kinase can be considered as treatment for patients with
acute cerebra] thrombosis (within 5 days) but in the
absence of adequate scientific evidence (grade C1).
On the other hand, the target population of rt-PA is

gradually expanding. European GLs recommended that

intravenous rt-PA may also be administered in selected

patients <18 and >80 years of age (level C). Also, in 2013,

new GLs of AHA/American Stroke Association recom-

mended that rt-PA may be considered in patients with

mild stroke deficits, rapidly improving stroke symptoms,

major surgery in the prior 3 months and recent myocar-

dial infarction [16] (class IIb). In the revised GLs on in-
travenous rt-PA therapy for acute stroke patients in Japan

[13], the criteria for target patients were revised and sev-

Comparison of Stroke Guidelines:
Management of Ischemic Stroke

eral items of contraindication were deleted (e.g. prior
ischemic stroke within 1-3 months before onset).

Thrombolytic Therapy (Intra-Arterial

Administration)

Both GLs recommended intra-arterial thrombolytic
therapy for middle cerebral artery occlusion within 6 h
after onset (grade B, level B), but with more specific inclu-
sion criteria in Japanese GLs, such as embolic occlusion,
moderate or less severe symptoms, no infarct or mild CT
findings, and priority of the intravenous rt-PA therapy
(table 2). Unlike Japanese GLs, European GLs recom-
mended intra-arterial thrombolysis for acute basilar oc-
clusion in selected patients (level B) and also intravenous
thrombolysis for basilar occlusion as an acceptable alter-
native even after 3 h (level B). Because acute basilar occlu-
sion is a very life-threatening condition, such recommen-
dations would be critically important for physicians.

The revised GLs for appropriate treatment with intra-
venous rt-PA therapy in Japan [13] described that intra-
arterial local fibrinolytic therapy with urokinase for mid-
dle cerebral artery occlusion within 6 h after onset can
improve outcome (grade B) based on the results of MELT
(Middle Cerebral Artery Embolism Local Fibrinolytic In-
tervention Trial) in Japan [17]. Since both GLs were ac-
complished before the publication of randomized con-
trolled trials (RCTs) on mechanical thrombectomy, no
specific recommendations were given for this therapy.

Anticoagulant Therapy in the Acute Stage

European GLs clearly described that early administra-
tion of unfractionated heparin, low-molecular-weight
(LMW) heparin or heparinoids is not recommended for
the treatment of patients with acute ischemic stroke (class
I, level A; table 2). Japanese GLs described that the use of
heparin can be considered for cerebral infarction within
48 h after onset, but adequate scientific evidence is lack-
ing (grade C1), and, also, the use of LMW heparin and
heparinoid (neither of which are included in the Japanese
healthcare insurance) for acute ischemic stroke can be
considered, but adequate scientific evidence for either
product is lacking (grade C1). These differences in GLs
may partially reflect the favorable use of unfractionated
heparin in patients with acute cardioembolic and pro-
gressing stroke in Japan before.

On the other hand, Japanese GLs recommended arg-
atroban, a selective thrombin inhibitor developed in Ja-
pan, for cerebral infarction (excluding cardioembolic
stroke) within 48 h after onset and with a maximum diam-
eter of 21.5 cm (grade B) based on RCT's in Japan [18-20].
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Table 2. Pharmacological treatment of acute ischemic stroke

Japanese guidelines European guidelines (ESO)
Thrombolytic (1) The intravenous administration of rt-PA (alteplase) is highly (1) Intravenous rt-PA (0.9 mg/kg body weight, maximum 90
therapy recommended for patients with ischemic stroke who can be treated ~ mg), with 10% of the dose given as a bolus followed by a 60-min
(intravenous within 3 h after onset (within 4.5 h in the revised guideline in 2012 infusion, is recommended within 4.5 h of onset of ischemic
administration)  [13]) and who are carefully determined to be candidates (grade A). stroke (class I, level A).
In Japan, healthcare insurance is applicable to the intravenous (2) The use of multimodal imaging criteria may be useful for
therapy with alteplase 0.6 mg/kg, and the exclusion criteria for the patient selection for thrombolysis but is not recommended for
determination of treatment and criteria for careful administration routine clinical practice (class III, level C).
are defined. In addition, the Japan Stroke Society has proposed and  (3) It is recommended that blood pressures of 185/110 mm Hg
advised requirements for institutions that may perform intravenous or higher is lowered before thrombolysis (class IV, GCP).
rt-PA therapy. (4) It is recommended that intravenous rt-PA may be used in
(2) Intravenous administration of rt-PAs other than alteplase or patients with seizures at stroke onset, if the neurological deficit
desmoteplase (not approved in Japan) is not recommendable because s related to acute cerebral ischemia (class IV, GCP).
it lacks adequate scientific evidence at present (grade C2). (5) It is recommended that intravenous rt-PA may also be
(3) Intravenous infusion of low-dose (60,000 U/day) urokinase can  administered in selected patients <18 years and >80 years of age,
be considered as a treatment for patients with acute cerebral although this is outside the current European labeling (class I1I,
thrombosis (within 5 days), but it has no adequate scientific level C).
evidence (grade C1). (6) It is recommended that if thrombolytic therapy is planned
(4) Intravenous antihypertensive therapy is recommendable for or given, aspirin or other antithrombotic therapy should not be
patients scheduled to receive thrombolytic therapy when the systolic  initiated within 24 h (class IV, GCP).
blood pressure is >185 mm Hg or the diastolic blood pressure is
2110 mm Hg (grade B).
Thrombolytic (1) For embolic occlusion of the middle cerebral artery with (1) Intra-arterial treatment of acute middle cerebral artery
therapy neurological deficits, selective transarterial local thrombolytic therapy  occlusion within a 6-hour time window is recommended as an
(intraarterial is recommended for patients with moderate or less severe symptoms  option (class II, level B).
administration)  on arrival at the hospital without infarct lesion or with mild finding (2) Intra-arterial thrombolysis is recommended for acute basilar
on CT, and in whom treatment can be started within 6 h after onset occlusion in selected patients (class I1I, level B).
(grade B). However, it should be noted that intravenous rt-PA therapy Intravenous thrombolysis for basilar occlusion is an acceptable
is the first-line treatment for patients to whom drugs can be alternative even after 3 h (class III, level B).
administered within 3 h after onset.
(2) There is no sufficient scientific evidence on local thrombolytic
therapy (transarterial) during the acute stage for embolic occlusion
in other regions or under other conditions (grade C1).
Anticoagulant (1) Argatroban, a selective thrombin inhibitor, is recommended for ~ Early administration of unfractionated heparin, LMW heparin
therapy in the cerebral infarction (excluding cardioembolic stroke) within or heparinoids is not recommended for the treatment of
acute stage 48 h after onset and with a maximum diameter of 1.5 cm (grade B).  patients with acute ischemic stroke (class I, level A).
(2) The use of heparin can be considered for cerebral infarction
within 48 h after onset, but adequate scientific evidence is lacking
(grade C1).
(3) The use of low-molecular-weight heparin and heparinoid
(neither of which are included under Japanese healthcare
insurance) for acute ischemic stroke can be considered, but
adequate scientific evidence for either product is lacking (grade C1).
Antiplatelet (1) Intravenous infusion of ozagrel sodium 160 mg/day is (1) It is recommended that aspirin (loading dose 160-325 mg)
therapy recommendable for patients with acute cerebral thrombosis be given within 48 h after ischemic stroke (class I, level A).

in the acute stage

(cerebral infarction excluding cardioembolic stroke) within 5 days
after onset (grade B).

(2) Oral administration of aspirin 160-300 mg/day is
recommendable for patients with acute cerebral infarction (within
48 hy; grade A).

(2) The use of other antiplatelet agents (single or combined) is
not recommended in the setting of acute ischemic stroke (class
111, level C). .

(3) The administration of glycoprotein IIb-1Ila inhibitors is not
recommended (class I, level A).

Neuroprotective Edaravone, expected to display a neuroprotective effect, is Currently, there is no recommendation to treat ischemic stroke
agents recommendable for patients with acute cerebral infarction patients with neuroprotective substances (class I, level A).
(thrombosis/embolism; grade B).
Hemodilution (1) Hemodilution therapy with a plasma expander can be It is recommended that low blood pressure secondary to
therapy considered for the treatment of acute ischemic stroke, but adequate  hypovolemia or associated with neurological deterioration in
scientific evidence is lacking (grade C1). acute stroke should be treated with volume expanders (class IV,
(2) Hemodilution therapy with extracorporeal circulation can be GCP).
considered for the treatment of acute ischemic stroke, but no
adequate scientific evidence as yet exists (grade C1).
408 Cerebrovasc Dis 2013;35:402-418 Kern/Nagayama/Toyoda/Steiner/
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Table 3. Surgical and interventional treatment of acute ischemic stroke

Japanese guidelines European guidelines (ESO)
Decompressive (1) Decompressive craniectomy with a duraplasty within 48 h after (1) Surgical decompressive therapy within 48 h after
surgery onset is recommended for patients! with a unilateral hemispheric ~ symptom onset is recommended in patients <60
infarction including the territory of the middle cerebral artery years
(grade A). of age with evolving malignant middle cerebral artery
(2) Conservative treatment is recommended for cerebellar infarcts (class I, level A).
infarction when patients have clear consciousness and no (2) It is recommended that ventriculostomy or
hydrocephalus or brainstem compression is noted on CT imaging  surgical decompression be considered for treatment
(grade C1). of large cerebellar infarctions that compress the
In contrast, ventricular drainage is recommended for patients with  brainstem (class IIL, level C).
hydrocephalus seen on CT an§ moderate disturbance of
consciousness such as stupor due to hydrocephalus, but adequate
scientific evidence is lacking (grade C1). Decompressive
craniectomy is recommended for patients with brainstem
compression seen on CT and severe disturbance of consciousness
such as coma concomitantly with such CT findings; however,
the scientific evidence regarding its efficacy is so far insufficient
(grade C1).
Hypothermic (1) Hypothermic treatment can be considered to be institutedasa ~ No recommendation can be given regarding
treatment treatment of acute ischemic stroke, but adequate scientific hypothermic therapy in patients with

evidence is as yet unavailable (grade C1).

space-occupying infarctions (class IV, GCP).

(2) The administration of normothermia therapy using an
antipyretic can be considered for acute ischemic stroke, but the

scientific evidence is currently inadequate (grade C1).

! Specific criteria for eligibility are given in footnotes such as age, severity and duration of the neurological deficits and imaging character-

istics.

Antiplatelet Therapy in the Acute Stage

Both GLs recommended aspirin for patients with acute
cerebral infarction (within 48 h; grade A, level A). Japa-
nese GLs recommended intravenous infusion of ozagrel
sodium, an intravenous antiplatelet agent developed in
Japan, 160 mg/day for patients with acute cerebral throm-
bosis (cerebral infarction excluding cardioembolic stroke)
within 5 days after onset (grade B) based on an RCT in
Japan [21].

Neuroprotective Agents

Although European GLs described no recommenda-
tion for neuroprotective substances (level A), Japanese
GLs recommended edaravone, an antioxidant developed
in Japan, in patients with acute cerebral thrombosis and
embolism (grade B) based on an RCT in Japan [22].

Management of Brain Edema

In Japan, hypertonic glycerol (10%) is the standard
treatment for suspected elevated intracranial pressure
rather than mannitol, especially in nonsurgical settings.
Recommendation grade was level C on osmotherapy in
the European GLs, while it was grade B on hypertonic
glycerol (10%) for large acute cerebral infarctions in the

Comparison of Stroke Guidelines:
Management of Ischemic Stroke

Japanese GLs. Both GLs did not describe any recommen-
dations about hypertonic saline treatment.

Hemodilution Therapy

Low grade recommendation was made for hemodilu-
tion therapy by both European GLs (GCP) and Japanese
GLs (grade C1).

Prevention of Deep Venous Thrombosis and

Pulmonary Embolism

Regarding pharmacological prevention of deep venous
thrombosis and pulmonary embolism, European GLs
strongly recommended low-dose subcutaneous heparin
or LMW heparins for patients at high risk of either disease
(level A). However, Japanese GLs described that these
treatments cannot be recommended to be given routinely
to patients with acute ischemic stroke considering the risk
of intra- and extracranial hemorrhage (grade C1).

Decompressive Surgery

Both GLs recommended decompressive surgery for
hemispheric infarction (grade A, level A) and for large
cerebellar infarction (grade C1, level C) which fulfill the
conditions (table 3).
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Table 4. Management of risk factors for primary prevention of ischemic stroke

Japanese guidelines European guidelines (ESO)

(1) Hypertension (1) Antihypertensive therapy is recommended for hypertensive (1) Blood pressure should be checked regularly. It is
patients (grade A). recommended that high blood pressure should be managed
(2) Recommended target blood pressure is <140/90 mm Hg for elderly ~ with lifestyle modification and individualized pharmacological
patients, <130/85 mm Hg for young and middle-aged patients, and therapy (class I, level A) aiming at normal levels of 120/80 mm
<130/80 mmHg for patients with concurrent DM or a renal disorder Hg (class IV, GCP).

(grade A). (2) For prehypertensive (120-139/80-90 mm Hg) patients with
(3) As for the selection of antihypertensive drugs, Ca antagonists, congestive heart failure, myocardial infarction, diabetes or
diuretics, angiotensin-converting enzyme inhibitors and angiotensin II ~ chronic renal failure, antihypertensive mediation is indicated
receptor blockers are recommended (grade A). (class 1, level A).

In particular, angiotensin-converting enzyme inhibitors and

angiotensin II receptor blockers are recommended for patients with

concurrent DM, chronic kidney disease, paroxysmal AF or heart

failure, and evident left ventricular hypertrophy or left atrial

enlargement (grade B).

(2) Diabetes (1) Blood glucose control is recommended for DM patients (grade C1). (1) Blood glucose should be checked regularly. It is

mellitus (2) Strict blood pressure control is advised for type 2 DM patients recommended that diabetes should be managed with lifestyle
(grade A). modification and individualized pharmacological therapy (class
(3) Lipid control with administration of an HMG-CoA reductase 1V, level C).
inhibitor (statin) is reccommended for type 2 DM patients (grade A). (2) In diabetic patients, high blood pressure should be managed

intensively (class I, level A) aiming for levels <130/80 mm Hg
(class IV, level C).

Where possible, treatment should include an angiotensin
converting enzyme inhibitor or angiotensin receptor antagonist
(class I, level A).

(3) Dyslipidemia  Treatment with an HMG-CoA reductase inhibitor (statin) targeting Blood cholesterol should be checked regularly. It is
low-density lipoprotein cholesterol is recommended for patients with recommended that high blood cholesterol [e.g. low-density
dyslipidemia (grade A). lipoprotein >150 mg/dl (3.9 mmol/l)] should be managed with

lifestyle modification (class IV, level C) and a statin (class I,
level A).

(4) Atrial (1) Warfarin is highly recommended for patients with nonvalvular AF (1) Aspirin may be recommended for patients with NVAF who

fibrillation (NVAF) with at least 2 of any of the following risk factors: previous are <65 years and free of vascular risk factors (class I, level A).
ischemic stroke or transient ischemic attack, concurrent congestive (2) Unless contraindicated, either aspirin or an oral
heart failure, hypertension, age >75 years and DM (grade A). anticoagulant (INR 2.0-3.0) is recommended for patients with
Warfarin is also recommended for NVAF patients with risk factors NVAF who are aged 65-75 years and free of vascular risk
(grade B). factors (class I, level A).

There is no sufficient evidence that aspirin (81-330 mg/day) or (3) Unless contraindicated, an oral anticoagulant (INR 2.0-3.0)

warfarin is effective for NVAF patients aged <60 years without risk is recommended for patients with NVAF aged >75 years, or

factors (grade C1). who are younger but have risk factors such as high blood

(2) Antiplatelet therapy may be administered to NVAF patients in pressure, left ventricular dysfunction or DM (class I, level A).

whom warfarin is contraindicated (grade B). (4) It is recommended that patients with AF who are unable to

(3) In general, the recommended intensity of warfarin therapy is a receive oral anticoagulants should be offered aspirin (class I,

PT-INR of 2.0-3.0 (grade A). level A).

For elderly (aged 270 years) NVAF patients, a PT-INR of 1.6-2.6 is (5) It is recommended that patients with AF who have

recommended (grade B). mechanical prosthetic heart valves should receive long-term
anticoagulation with a target INR based on the prosthesis type,
but not less than INR 2-3 (class II, level B).

(5) Smoking (1) Smoking is a risk factor for ischemic stroke and subarachnoid It is recommended that cigarette smoking be discouraged
hemorrhage. Smoking cessation is recommended for smokers (grade (class 111, level B).

A).

(2) Passive smoking may be a risk factor for stroke; thus, passive
smoking should be avoided (grade C1).

(3) Education for cigarette smoking cessation, nicotine replacement
therapy and oral smoking cessation medications are recomimendable
for smokers (grade B).

(6) Alcohol Heavy drinking should be avoided to prevent stroke (grade A). It is recommended that heavy use of alcohol be discouraged

consumption (class 111, level B).

(7) Metabolic The metabolic syndrome is a risk factor for ischemic stroke. Treatment  Subjects with an elevated body mass index are recommended to

syndrome to reduce body weight to an appropriate level and improve lifestyle follow a weight-reducing diet (class I1I, level B).
with physical exercise and diet as the basis and, when necessary, drug
therapy according to each component are recommended (grade B).
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Hypothermic Treatment

Hypothermic treatment was described in both GLs
with recommendation grade C1 and GCP (table 3). Con-
sidering the actual clinical practice, we might need spe-
cific GLs for very severe forms of acute ischemic stroke.

Recommendations Mentioned in Only One of the
Guidelines

In addition, the Japanese GLs give statements regard-
ing fibrinogen lowering therapy, hyperbaric treatment,
emergency carotid endarterectomy/acute revasculariza-
tion of the carotid artery, and on the management of spe-
cial conditions such as arterial dissection, aortic dissec-
tion and cerebral venous occlusion. GLs on the manage-
ment of transient ischemic attacks are different regarding
their content. The European GLs focus on recommenda-
tions on the diagnostic work-up, while mainly the thera-
peutic management is described in the Japanese GLs.

Primary Prevention of Ischemic Stroke

Public Awareness and Education

The European GLs recommended educational pro-
grams to increase the awareness of stroke at population
level and among professionals (level B).

Management of Vascular Risk Factors for Stroke Hy-
pertension. Both GLs recommended regular blood pres-
sure control and the management of elevated blood pres-
sure with lifestyle modification and pharmacotherapy
(grade A, level A). Japanese GLs gave more detailed ad-
vice for specific drugs to be preferred for hypertensive
individuals with and without diabetes mellitus (DM) and
chronic kidney disease, for example (table 4). However,
both GLs favored the use of an angiotensin-converting
enzyme inhibitor or an angiotensin receptor blocker for
blood pressure control in patients with DM (grade B, lev-
el A), aiming at blood pressure levels <130/80 mm Hg
(grade A, level C). Recommendations for target blood
pressure were mainly based on GLs from the Japanese
Society of Hypertension 2009, European Society of Hy-
pertension and European Society of Cardiology 2007 [24,
25].

Diabetes Mellitus. Both GLs recommended regular
blood glucose control and management of elevated blood
glucose, especially in patients with DM (grade A, level A).
Japanese GLs additionally emphasized the importance of
lipid control with administration of an HMG-CoA reduc-
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tase inhibitor (statin) in patients with type 2 DM accord-
ing to a meta-analysis (grade A) [26].

Dyslipidemia. Both GLs unequivocally recommended
lipid control with statins for patients with dyslipidemia
(grade A, level A).

Atrial Fibrillation. Both GLs recommended an oral an-
ticoagulant for primary prevention of stroke in patients
with atrial fibrillation (AF) aged 275 years and/or the pres-
ence of risk factors such as high blood pressure, congestive
heart failure or DM (grade A, level A). According to the
Japanese GLs, antiplatelet therapy may only be considered
for AF patients in whom oral anticoagulants are contrain-
dicated (grade B). This recommendation is based on the
results of the Japan Atrial Fibrillation Stroke Study [27]. In
contrast, European GLs state that ‘aspirin may be recom-
mended for patients with non-valvular AF who are young-
er than 65 years and free of vascular risk factors’ (class I,
level A). According to the results of the Japanese Nonval-
vular Atrial Fibrillation-Embolism Secondary Prevention
Cooperative Study Group and other studies [28-31], a
lower intensity of warfarin therapy with a prothrombin
time (PT)-international normalized ratio (INR) of 1.6-2.6
in elderly patients aged 275 years was recommended in
Japan (grade B) instead of the general recommendation of
a PT-INR of 2.0-3.0 for patients <75 years and all patients
in Europe (grade A, level A). Since both GLs were pub-
lished before the RCTs on new oral anticoagulants, no spe-
cific recommendations were given for these drugs.

Smoking. Both GLs recommended that cigarette smok-
ing should be discouraged or cessation of smoking for
smokers (grade A, level B). The Japanese GLs gave more
specific recommendations on passive smoking and edu-
cation for smoking cessation.

Alcohol Consumption. Both GLs recommended that
heavy drinking should be avoided (grade A, level B).

Sleep Apnea Syndrome. For primary prevention, only
the Japanese GLs recommended the treatment of the
sleep apnea syndrome according to individual clinical
conditions (grade C1).

Metabolic Syndrome/Obesity. Both GLs recommended
specific measures for weight reduction and improvement
in lifestyle (grade B, level B).

Chronic Kidney Disease. The management of chronic
kidney disease as a predictor of stroke was discussed in
the Japanese GLs only: lifestyle improvement, and blood
pressure and blood glucose control were recommended
at a high level of evidence.

Unclassified Factors. Some additional statements were
made in the European GLs without correspondence in
the Japanese GLs: GLs recommended regular physical ac-

Cerebrovasc Dis 2013;35:402-418 411

DOI: 10.1159/000351753

—196—



tivity (level B) and ‘healthy’ nutrition (level B), while hor-
mone replacement therapy and antioxidant vitamin sup-
plements were not recommended (level A).

Antiplatelet Therapy for Primary Prevention/Carotid

Stenosis

The European GLs gave specific recommendations for
antiplatelet therapy for primary prevention and for the
management of asymptomatic carotid stenosis. In brief, the
GLs stated that there is no evidence for the use of aspirin
(level A) or other antiplatelet agents (GCP) for primary pre-
vention of ischemic stroke. Aspirin, however, was recom-
mended for patients with asymptomatic carotid stenosis
>50% ‘to reduce their risk of vascular events’ (level B), and
before and after carotid surgery (level A) [32-34]. Accord-
ing to the European GLs, carotid surgery is ‘not recom-
mended for asymptomatic individuals with significant ca-
rotid stenosis (NASCET 60-99%), except in those at high
riskof stroke’ (level C). Carotid angioplasty, with or without
stenting, was ‘not recommended for patients with asymp-
tomatic carotid stenosis’ (GCP). Similarly, Japanese GLs in-
dicated that ‘for asymptomatic severe carotid stenosis, in
addition to the best medical treatment including antiplate-
let therapy, CEA is only recommended to be performed by
appropriate surgeons and at facilities experienced with sur-
gery and perioperative management (grade B)’.

Secondary Prevention of Ischemic Stroke

Management of Vascular Risk Factors

Hypertension. Similar to primary prevention, both
GLs clearly recommended regular blood pressure control
and antihypertensive treatment of elevated blood pres-
sure for the prevention of recurrent stroke after the acute
phase (grade A, level A; table 5).

Diabetes Mellitus. Both GLs recommended regular
blood glucose control and management of elevated blood
glucose for the prevention of recurrent cerebral infarc-
tion (grade C1, GCP). For patients with type 2 DM who
do not need insulin, treatment with pioglitazone was rec-
ommended after stroke (grade B, level B).

Dyslipidemia. Both GLs strongly recommended high-
dose statins in patients with noncardioembolic stroke
(grade B, level A). Japanese GLs also recommended the
combination of low-dose statins with eicosapentaenoic
acid for the prevention of recurrent stroke in patients who
are being treated for dyslipidemia (grade B) as such a
combination was demonstrated to reduce the risk of re-
current stroke in Japanese patients [35].
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Atrial Fibrillation. Both GLs recommended an oral an-
ticoagulant for secondary prevention of stroke in patients
with AF (grade A, level A) except for those ‘with comor-
bid conditions such as falls, poor compliance, uncon-
trolled epilepsy, or gastrointestinal bleeding’ (level C, Eu-
ropean GLs). A lower intensity of warfarin therapy with
a PT-INR of 1.6-2.6 in elderly patients aged 275 years
was recommended in Japan (grade B) instead of the gen-
eral recommendation of a PT-INR of 2.0--3.0 for patients
<75 years and all patients in Europe (grade A, level A).

Smoking. Both GLs recommended cessation of smok-
ing for smokers or that cigarette smoking should be dis-
couraged (grade A, level C) although there are no ade-
quate data as to whether or not it decreases the recurrence
rate (grade C1).

Alcohol Consumption. Both GLs recommended that
heavy drinking should be avoided (grade C1, GCP). The
Japanese GLs stated that ‘drinking more than a moderate
amount of alcohol increases the frequency of cerebral in-
farction, but a small amount of drinking decreases the
incidence of cerebral infarction’ (grade A) [36].

Sleep Apnea Syndrome. For secondary prevention,
only the European GLs recommended the treatment
of the sleep apnea syndrome with continuous positive air-
way pressure breathing, at a low level of evidence (GCP).

Metabolic Syndrome/Obesity. The European GLs rec-
ommended a weight-reducing diet for subjects with ele-
vated body mass index although there are no specific data
in secondary prevention (level C). The Japanese GLs stat-
ed that there is ‘a lack of scientific evidence as to whether
or not control of the metabolic syndrome is effective for
secondary prevention (grade C1).

Antiplatelet Therapy for Secondary Prevention

Noncardioembolic Stroke. Antiplatelet therapy for the
prevention of noncardioembolic stroke was recommended
in both GLs with a high level of evidence (grade A, level A).
In Europe, combination treatment with aspirin and dipyr-
idamole [37, 38] or clopidogrel alone [39], alternatively as-
pirin or triflusal [40] alone, were considered first choice;
the combination of aspirin and clopidogrel [41] was not
recommended (level A). In Japan, aspirin (grade A), clop-
idogrel (grade A), cilostazol (grade B) [42—44] or ticlopi-
dine (grade B) were considered first choice. The combi-
nation therapy with aspirin and dipyridamole was not
recommended, partly reflecting the unavailability of
sustained-release dipyridamole in Japan to date (table 6).

Cardioembolic Stroke. Japanese GLs specified that oral
anticoagulants represent the first-line treatment for the
secondary prevention of cardioembolic stroke (level A)
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Table 5. Management of risk factors for secondary prevention of ischemic stroke

Japanese guidelines European guidelines (ESO)
(1) Antihypertensive treatment is recommended for prevention It is recommended that blood pressure be checked regularly.
Hypertension  of recurrent cerebral infarction. The target blood pressureis  Blood pressure lowering is recommended after the acute
defined as <140/90 mm Hg (grade A). - phase, including in patients with normal blood pressure
(class I, level A).
(2) Diabetes (1) Blood glucose control is recommended for prevention of (1) It is recommended that blood glucose should be checked
mellitus recurrent cerebral infarction (grade C1). regularly. It is recommended that diabetes should be
(2) The treatment of DM with pioglitazone, a drug managed with lifestyle modification and individualized
improving insulin resistance, is effective for the prevention =~ pharmacological therapy (class IV, GCP).
of recurrent cerebral infarction (grade B). (2) In patients with type 2 diabetes who do not need insulin,
treatment with pioglitazone is recommended after stroke
{class I, level B).
3 (1) Dyslipidemia control is recommended for the prevention (1) Statin therapy is recommended in subjects with
Dyslipidemia of recurrent cerebral infarction (grade C1). noncardioembolic stroke (class I, level A).
(2) High-dose statins are effective for the prevention of
recurrent cerebral infarction (grade B).
(3) Low-dose statins in combination with eicosapentaenoic
acid are effective for the prevention of recurrent stroke in
patients who are being treated for dyslipidemia (grade B).
(4) Atrial (1) Warfarin is effective for the secondary prevention in (1) Oral anticoagulation (INR 2.0-3.0) is recommended
fibrillation cerebral infarction patients with NVAF. In general, it is after ischemic stroke associated with AF (class [, level A).
recommended to control it within the PT-INR range of (2) Oral anticoagulation is not recommended in patients
2.0-3.0 (grade A). with comorbid conditions such as falls, poor compliance,
(2) For patients with cerebral infarction or transient uncontrolled epilepsy or gastrointestinal bleeding (class III,
ischemic attack aged 270 years with NV AF, slightly low level C).
doses (PT-INR 1.6-2.6) are recommended (grade B), and it  Increasing age alone is not a contraindication to oral
is advised not to exceed a PT-INR of 2.6 to avoid bleeding anticoagulation (class I, level A).
complications (grade B).
(5) Smoking Smoking cessation decreases the incidence of cerebral It is recommended that cigarette smoking be discouraged
infarction (grade A), but there are no adequate data as to (class I1I, level C).
whether or not it decreases the recurrence rate (grade C1).
(6) Alcohol Drinking more than a moderate amount of alcohol increases It is recommended that heavy use of alcohol be discouraged
consumption  the frequency of cerebral infarction, but a small amount of ~ (class IV, GCP).
drinking decreases the incidence of cerebral infarction
(grade A).
Nonetheless, there is no adequate scientific evidence as to
whether or not a small amount of alcohol consumption
reduces the recurrence rate (grade C1).
(7) Metabolic ~ The metabolic syndrome based on visceral obesityisarisk ~ Subjects with an elevated body mass index are
syndrome/ factor for cerebral infarction. However, there is a lack of - recommended to adopt a weight-reducing diet (class IV,
obesity scientific evidence as to whether or not metabolic syndrome  level C).

control is effective for secondary prevention (grade C1).

while antiplatelet drugs should be administered only if
oral anticoagulants are contraindicated.

Anticoagulant Therapy

As stated above, both GLs recommended an oral anti-
coagulant for the secondary prevention of stroke in AF
patients (grade A, level A), except for those ‘with comor-
bid conditions such as falls, poor compliance, uncon-
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trolled epilepsy, or gastrointestinal bleeding’ (level C, Eu-
ropean GLs; table 6). European GLs did not generally rec-
ommend anticoagulation after cardioembolic stroke
unrelated to AF except for specific conditions (GCP) ora
high risk of recurrence (level C). Japanese GLs recom-
mended anticoagulation at a PT-INR of 2.0-3.0 for pa-
tients with rheumatic heart disease, dilated cardiomyopa-
thy and mechanical prosthetic valves (grade A). In addi-
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Table 6. Pharmacological therapy for secondary prevention of ischemic stroke

Japanese guidelines European guidelines (ESO)
Antiplatelet (1) Administration of antiplatelet therapy is recommended for the (1) It is recommended that patients receive antithrombotic
therapy secondary prevention of noncardioembolic stroke (grade A). therapy (class I, level A).
(2) The most effective antiplatelet therapy (available in Japan) for the  (2) It is recommended that patients not requiring anticoagulation
secondary prevention of noncardioembolic stroke at present is either  should receive antiplatelet therapy (class I, level A).
aspirin 75 - 150 mg/day clopidogrel 75 mg/day (grade A), cilostazol ~ Where possible, combined aspirin and dipyridamole, or
200 mg/day, or ticlopidine 200 mg/day (grade B). clopidogrel alone, should be given. Alternatively, aspirin alone, or
(3) Antiplatelet therapy is recommended for the secondary triflusal alone, may be used (class I, level A).
prevention of lacunar stroke (grade B), with adequate blood pressure  (3) The combination of aspirin and dopidogrel is not
control. recommended in patients with recent ischemic stroke, except in
(4) For the secondary prevention of cardioembolic stroke, the patients with specific indications (e.g. unstable angina or
first-line drugs are generally not antiplatelet agents, but the non-Q-wave myocardial infarction or recent stenting); treatment
anticoagulant warfarin (grade A). should be given for up to 9 months after the event (class I, level A).
Antiplatelet drugs such as aspirin should be administered only to (4) 1t is recommended that patients who have a stroke on
patients in whom warfarin is contraindicated (grade B). antiplatelet therapy should be reevaluated for pathophysiology
and risk factors (class IV, GCP).
Anti- (1) Warfarin is the first-line medication for secondary prevention of (1) Oral anticoagulation (INR 2.0 - 3.0) is recommended after
coagulant cardioembolic stroke or transient ischemic attack with NVAF, andit  ischemic stroke associated with AF (class I, level A). Oral
therapy is recommended to maintain the PT-INR at 2.0 ~ 3.0 (grade A). anticoagulation is not recommended in patients with comorbid

A PT-INR of 1.6-2.6 is recommended for those aged >70 years
(grade B). Hemorrhagic complications sharply increase with a
PT-INR 22.6 (grade B).

(2) For patients with heart diseases such as rheumatic heart disease
and dilated cardiomyopathy, maintenance at a PT-INR of 2.0 - 3.0 is
recommended (grade A).

(3) For patients with mechanical prosthetic valves, it is
recommended to avoid a PT-INR below 2.0 - 3.0 (grade A).

(4) Approximate timing of starting warfarin may be within 2 weeks
after the onset of cerebral infarction. However, warfarin initiation
needs to be delayed in patients with a large infarction, poor blood
pressure control and bleeding tendency (grade C1).

(5) Aspirin is indicated for patients in whom warfarin is
contra-indicated, but its effect is clearly inferior to that of warfarin
(grade B).

(6) Oral administration of warfarin is desirably continued when
performing procedures or minor surgery (such as tooth extraction)
during which bleeding can be easily managed. When conducting
gastrointestinal endoscopic examination/treatment, warfarin needs
to be interrupted for 3 - 4 days. During the interruption of warfarin
for 4 - 5 days or less in patients at lower risk of thrombosis or
embolism, bridge therapy with heparin, for example, is not usually
employed. For patients at higher risk of thrombosis or embolism,

drip infusion to avoid dehydration and heparin (bridge therapy) may

be employed considering the patient’s condition (grade C1 for these).

conditions such as falls, poor compliance, uncontrolled epilepsy
or gastrointestinal bleeding (class III, level C). Increasing age
alone is not a contraindication to oral anticoagulation (class I,
level A).

(2) It is recommended that patients with cardioembolic stroke
unrelated to AF should receive anticoagulants (INR 2.0 - 3.0) if
the risk of recurrence is high (class III, level C).

(3) It is recommended that anticoagulation should not be used
after noncardioembolic ischemic stroke, except in some specific
situations, such as aortic atheromas, fusiform aneurysms of the
basilar artery, cervical artery dissection or patent foramen ovale
in the presence of proven deep vein thrombosis or atrial septal
aneurysm (class IV, GCP).

(4) It is recommended that combined low-dose aspirin and
dipyridamole should be given if oral anticoagulation is
contraindicated (class IV, GCP).

tion, Japanese GLs gave specific advice regarding timing
of the start of oral anticoagulation after stroke and re-
garding interruption of oral anticoagulation for perform-
ing medical procedures or surgery based on the GLs of the
Japanese Circulation Society [45].

Cerebral Circulation and Metabolism Enhancers

Japanese GLs gave a weak recommendation (grade B)
for the cerebral circulation and metabolism enhancers,
such as ibudilast, nicergoline and ifenprodil tartrate to be
used ‘only after full consideration of their indications
based on the signs and symptoms of each patient’.

414 Cerebrovasc Dis 2013;35:402-418

DOI: 10.1159/000351753

Antidepressants

Both GLs recommend drug therapy (and interven-
tions without drugs) to improve mood on poststroke de-
pressive states (grade A, level A). Japanese GLs specifi-
cally mentioned selective serotonin reuptake inhibitors as
drugs of choice.

Carotid Endarterectomy

Both GLsrecommended carotid endarterectomy (CEA)
for patients with symptomatic severe (270%) stenosis of
the internal carotid artery (class I, level A), to be performed
by the appropriate surgeons and at experienced facilities
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Table 7. Surgical and interventional therapy for secondary prevention of ischemic stroke

Japanese guidelines European guidelines (ESO)
Carotid (1) For symptomatic severe carotid stenosis (>70%, NASCET (1) CEA is recommended for patients with 70 — 99% stenosis (class
endarterectomy  method), in addition to the best medical treatment including L, level A).
antiplatelet therapy, CEA is recommended to be performed by CEA should only be performed in centers with a perioperative
the appropriate surgeons and at facilities experienced in surgery ~ complication rate (all strokes and death) <6% (class I, level A).
and perioperative management (grade A). (2) It is recommended that CEA be performed as soon as possible
(2) For symptomatic moderate carotid stenosis, in addition to after the last ischemic event, ideally within 2 weeks (class I, level
the best medical treatment including antiplatelet therapy, CEA  B).
is recommended to be performed by the appropriate surgeons (3) It is recommended that CEA may be indicated for certain
and at facilities experienced in surgery and perioperative patients with stenosis of 50 ~ 69%; males with very recent
management (grade B). hemispheric symptoms are most likely to benefit (class IIL,
(3) For asymptomatic severe carotid stenosis, in addition to the  level C).
best medical treatment including antiplatelet therapy, CEA is CEA for stenosis of 50 — 69% should only be performed in centers
recommended to be performed by the appropriate surgeons with a perioperative complication rate (all stroke and death) <3%
and at facilities experienced in surgery and perioperative (class I, level A).
management (grade B). (4) CEA is not recommended for patients with stenosis <50% (class
(4) When the vulnerable plaque and/or ulceration is noted in I, level A).
patients with symptomatic mild carotid stenosis or (5) It is recommended that patients remain on antiplatelet therapy
asymptomatic moderate-or-mild stenosis, the indication of both before and after surgery (class I, level A).
CEA could be considered, but the scientific evidence
supporting CEA in this case is inadequate (grade C1).
Endovascular (1) Carotid artery stenting is recommended for patients with (1) Carotid percutaneous transluminal angioplasty and/or carotid
therapy internal carotid stenosis who have risk factors (grade B). artery stenting is only recommended in selected patients (class I,
(2) Carotid artery stenting can be considered for patients with level A).
internal carotid stenosis who have no risk factor for CEA, but It should be restricted to the following subgroups of patients with
adequate scientific evidence for this approach is lacking (grade ~ severe symptomatic carotid artery stenosis: those with
Cl). contra-indications to CEA, stenosis at a surgically inaccessible site,
(3) There is no adequate scientific evidence for performing restenosis after earlier CEA, and stenosis after radiotherapy (class
angioplasty/stenting for extra-/intracranial artery stenosis IV, GCP).
excluding the cervical carotid artery (grade C1). Patients should receive a combination of clopidogrel and aspirin
immediately before and for at least 1 month after stenting (class IV,
GCP).
(2) It is recommended that endovascular treatment may be
considered in patients with symptomatic intracranial stenosis
(class IV, GCP).
Endovascular (1) Surgical closure and percutaneous transcatheter closure of It is recommended that endovascular closure of a patent foramen
closure of the foramen ovale may be considered for the prevention of ovale may be considered in patients with cryptogenic stroke and
patent foramen  patent foramen ovale-mediated recurrent paradoxical cerebral high-risk patent foramen ovale (class IV, GCP).
ovale embolisms (grade C1).

(2) Percutaneous transcatheter occlusion may be considered for
the prevention of recurrent paradoxical cerebral embolisms
associated with a pulmonary arteriovenous fistula (grade C1).

(table 7). Recommendations were less certain for moder-
ate (50-69%) stenosis (grade B, level A). CEA was not rec-
ommended for stenosis <50% according to European GLs
(level A). However, according to Japanese GLs, CEA could
be considered in the presence of vulnerable plaques and/
or ulceration at a low level of evidence (grade C1).

Endovascular Therapy

Both GLs recommended carotid artery stenting only
under certain conditions (grade B, level A), in particular
high-grade stenosis, risk factors for CEA, surgically inac-
cessible sites, restenosis after CEA or stenosis following
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radiation. Intracranial stenting was not recommended
(grade C1, GCP).

Extracranial-Intracranial Bypass

Japanese GLs gave a weak recommendation that extra-
cranial-intracranial bypass surgery may be considered
with a symptomatic internal carotid artery and middle
cerebral artery occlusion/stenosis (grade B). However,
this recommendation was made before publication of the
COSS (Carotid Occlusion Surgery Study) trial comparing
extracranial-intracranial bypass surgery with best medi-
cal treatment [46].
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