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and Underlying Atrial Fibrillation

SNUHY setitage



The Korean Society of Cardiology
COI Daisclosure

The authors have no financial contlicts of interest to
disclose concerning the presentation

SRR D
# % 2017 Annual Spring Scientific Conference of the KSC

SEOUL NATIONAL UNIVERSITY HOSPITAL g i conjunction with KHRS, KSIC, KSE, and KSoLA




ol el o4,

L=
=
Kol W FFol REIo] fukule

Y g ol 2t A dHA o= & & W o v I}
Y g ol g H o] st =AY E v
o= A ¥

SEOUL NATIONAL UNIVERSITY HOSPITAL o _ .
A7) 4 o shg-of =0l



Subtype of 1schemic stroke

. Large Vessel
Cryptogenic Il small Vessel
Stroke Bl other

30% .
. Cryptogenic Stroke
. Cardioembolic

About 200,000 strokes annually with no clear etiology
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Hypertension
Dyslhipidemia
Glucose disorders
Obesity

Physical inactivity
Nutrition

Sleep apnea
Carotid disease

Intracramal
atherosclerosis

Atrial fibrillation
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AHA/ASA Guidelines for the prevention of stroke

MI and thrombus
Cardiomyopathy
Valvular heart disease
Prosthetic HV
Aortic arch atheroma
PFO
Homocysteinemia
Hypercoagulation
Antiphospholipid
antibodies

Sickle cell disease



Stroke classification system

Mechanism
Categories

Requirements for
probable large
artery
atherosclerosis

Aortic
atherosclerosis

Strengths

TOAST

1) Large artery atherosclerosis
2) Cardioembolic

3) Small vessel disease

4) Other determined

5) Undetermined

>50% stensosis

Not described

Well-established
Good inter-rater reliability

CCS

1) Large artery atherosclerosis
2) Cardioembolic

3) Small vessel disease

4) Other determined

5) Undetermined

>50% stensosis

<50% with ulceration,
thrombus

<50% at origin of penetrating
artery

Classifies as cardioembolic

Available as web algorithm
Fewer cryptogenic assignments
Excellent inter-rater reliability

ASCOD

1) Large artery atherosclerosis
2) Cardioembolic

3) Small vessel disease

4) Dissection

5) Other determined

6) Undetermined

>50% stensosis
<50% with thrombus
Mobile thrombus at aortic arch

Classifies as large artery
atherosclerosis

Profiles non-causative and
causative neurovascular disease
Fewer cryptogenic assignments
Excellent inter-rater reliability

TOAST, Trial of Org 10172 in acute stroke treatment; CCS, Causative classification of stroke; ASCOD: Atherosclerosis, small-

vessel disease, cardiac pathology, other causes, dissection.

CCS: require brain 1maging, imaging of cerebral vessels,

heart function evaluation
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AHA/ASA Guideline

Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

The American Academy of Neurology affirms the value of this guideline as an educational
tool for neurologists.

Endorsed by the American Association of Neurological Surgeons and Congress
of Neurological Surgeons

Edward C. Jauch, MD, MS, FAHA, Chair; Jeffrey L. Saver, MD, FAHA, Vice Chair;
Harold P. Adams, Jr, MD, FAHA; Askiel Bruno, MD, MS; J.J. (Buddy) Connors, MD;

Bart M. Demaerschalk, MD, MSc; Pooja Khatri, MD, MSc, FAHA;

Paul W. McMullan, Jr, MD, FAHA; Adnan [. Qureshi, MD, FAHA;

Kenneth Rosenfield, MD, FAHA; Phillip A. Scott, MD, FAHA;
Debbie R. Summers, RN, MSN, FAHA: David Z. Wang, DO, FAHA;
Max Wintermark, MD; Howard Yonas, MD; on behalf of the American Heart Association Stroke
Council, Council on Cardiovascular Nursing, Council on Peripheral Vascular Disease,
and Council on Clinical Cardiology

Background and Purpose—The authors present an overview of the current evidence and management recommendations
for evaluation and treatment of adults with acute ischemic stroke. The intended audiences are prehospital care providers,
physicians, allied health professionals, and hospital administrators responsible for the care of acute ischemic stroke patients
within the first 48 hours from stroke onset. These guidelines supersede the prior 2007 guidelines and 2009 updates.

Methods—Members of the writing committee were appointed by the American Stroke Association Stroke Council's Scientific Statement
Oversight Committee, representing various areas of medical expertise. Strict adherence to the American Heart Association conflict
of interest policy was maintained throughout the consensus process. Panel members were assigned topics relevant to their areas of
expertise, reviewed the stroke literature with emphasis on publications since the prior guidelines, and drafted recommendations in
accordance with the American Heart Association Stroke Council’s Level of Evidence grading algorithm.

Results—The goal of these guidelines is to limit the morbidity and mortality associated with stroke. The guidelines support
the overarching concept of stroke systems of care and detail aspects of stroke care from patient recognition; emergency
medical services activation, transport, and triage; through the initial hours in the emergency department and stroke unit.
The guideline discusses early stroke evaluation and general medical care, as well as i1schemic stroke, specific interventions
such as reperfusion strategies, and general physiological optimization for cerebral resuscitation.

2013 AHA/ASA acute strpke guideline



Minimum work up

According to guidelines, baseline evaluations, at a minimum,
should include:

=  Noncontrast brain CT or brain MRI

=  Blood glucose

= (Oxygen saturation

=  Serum electrolytes/renal function tests

=  Complete blood count, including platelet count

=  Markers of cardiac 1schemia

= Prothrombin time/International Normalized Ratio (INR)
= Activated partial thromboplastin time

= EKlectrocardiogram
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Work up for selected patients

» T'T and/or ECT 1if 1t 1s suspected the patient 1s taking direct thrombin
= nhibitors or direct factor Xa inhibitors

=  Hepatic function tests

= Toxicology screen

=  Blood alcohol level

=  Pregnancy test

= Artenal blood gas tests (if hypoxia 1s suspected)

"  Chest radiography (f lung disease 1s suspected)

*  Lumbar puncture (if subarachnoid hemorrhage 1s suspected and CT scan 1s
negative for blood

" Electroencephalogram (if seizures are suspected)
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Cardiovascular evaluation

Atrial ibrillation

- clearly drives the post-stroke management paradigm

- may be seen on admission ECG
- Holter monitoring

- continuous cardiac monitoring for at least the first 24 hours after
stroke
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Occult Atrial Fibrillation

Technology to detect infrequent paroxysmal atrial fibrillation has dramatically improved

over the past decade, with the development of mobile cardiac telemetry systems that may be
worn externally for 2 to 4 weeks, subcutaneous loop recorders with battery lives enabling
detection for 1 to 3 years, and in patients needing therapeutic internal pacemakers or
defibnllators, implantable therapeutic devices with the capability to detect atrial fibrillation
for 3 years or more.
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Occult atrial fibrillation

In the standard evaluation, of 1schemic stroke

1549 Patients with first-ever 1schemic stroke

A 2 v
314 Patients with AF 1235 Patients without AF
|
v v v
61 Patients with history of AF 177 Patients with history 76 With new diagnosis

with sinus rhythm at admission

of AF and AF at admission

of AF at admission

® approximately 15% of patients have a known history of chronic or paroxysmal atrial

fibrillation predating the stroke
® approximately 8% receive a new diagnosis of atrial fibrillation on the basis of the results

of the first ECG

® another 5% receive a new diagnosis, after mitial presentation in sinus rhythm, on the

basis of results of mpatient cardiac telemetry or 24-hr Holter monitoring

SEOUL NATIONAL UNIVERSITY HOSPITAL
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Diagnosis of atrial ibrillation after stroke and TTA

e Meta analysis of 50 studies (comprising 11,658 patients)

Probability of each

outcome (%)
AF diagnosis 7.7%
7-7% diagnosed with AF (phase 1)
Phase 1 test No AF diagnosis; stop investigating 0.8%
10-6% had no further investigations after phase 1
No diagnosis
AF diagnosis 42%
5-1% diagnosed with AF (phase 2)
Phase 2 test
No AF diagnosis; stop investigating 7.8%
10-0% had no further investigations after phase 2
No diagnosis
! AF diagnosis 7.5%
10-7% diagnosed with AF (phase 3)
Phase 3 test
No AF diagnosis; stop investigating 37.8%
60-0% had no further investigations after phase 3
No diagnosis
AF diagnosis 43%
16-9% diagnosed with AF (phase 4)
Phase 4 test
No AF diagnosis; stop investigating 20.9%

By sequentially combining cardiac monitoring methods, atrial fibrillaton might be newly detected 1n nearly a
quarter of patients with stroke or transient ischaemic attack.

SEQUL NATIONAL UNIVERSITY HOSPITAL
Lancet Neurol 2015; 14: 377-87



EMBRACEK trial

Event Monitor Belt for Recording Atrial Fibrillation after a Cerebral Ischemic Event

s Cryptogenic stroke: diagnosed by a stroke neurologist after a standard workup, including
12-lead ECG, Holter monitor for a mmmum of 24 hours, brain and neurovascular

1mmaging, and echocardiography

Randomized 572 patients aged >55 years with cryptogenic stroke

v

a 30-day event-triggered recorder
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24-hour monitor

N Engl J Med 2014;370:2467-7



EMBRACEK trial

Event Monitor Belt for Recording Atrial Fibrillation after a Cerebral Ischemic Event

s Cryptogenic stroke: diagnosed by a stroke neurologist after a standard workup, including
12-lead ECG, Holter monitor for a mmimum of 24 hours, brain and neurovascular

1maging,

a 30-day
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Duration of ECG Monitoring

52/280 (18.6%)

31/279 (11.1%)
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CRYSTAL AF trial

: Cryptogenic Stroke and Underlying AF

s Cryptogenic stroke: after extensive testing — including 12-lead ECG, 24 hours or more of ECG
monitoring, transesophageal echocardiography, screening for thrombophilic states (in patients <55
years of age), and MRA, CTA, or catheter anglography of the head and neck — did not reveal a
clear cause

Randomized 441 patients aged >40 years with cryptogenic stroke

v

msertable cardiac monitors (ICMs)

v

Control group

AF detection rate (6 / 12 / 36 months)

100 - - 9w Te 100 <
o0 Hazard ratio. 64 05% C1, 19-217) @ () 100 159 pazard ratio, 73 (95% 1, 26.-208) 1 2+ 490 0 Hazard ratio, 88 (95% €1, 35-222) O WWO
< 10| P<0.001 by log-rank test YRy 90— P<0.001 by log-rank test ICM < g 30+ P<0.001 by log-rank test
2 80 3 l it 30
§ 704 § » 10 ﬁ 70 2
82 g 7™ iz .
[ | (=]
=5 e 5 149 | 2§ o | 20% |5 1 1w 3%
58 0 Contral 2 8 s F3 5N Control
=% =2 Control =t 0
T 40 6 20 — T o 40-] T T T T T 1
g 0 S e S 0 6 12 18 24 30 36
— 304 T T T T T T 1 ic & 0 L T T T T T 1 w o 304
; 0 1 2 3 4 5 3 = 30+ =
E 5 0 2 4 6 8 10 12 =
] 20+ = 20 = 204
= <
10+ 104 104
» —
0 et T T T T 1 0 T ; ; : : ] 0 T T T T T ]
0 1 2 3 4 5 6 0 2 4 . 8 10 12 0 6 12 18 24 30 36
Months since Randomization Months since Randomization Months since Randomization

Oomonth
SEOUL NATIONAL UNIVERSITY HOSPITAL

12month

36month



The NEW ENGLAND JOURNAL of MEDICINE

CLINICAL PREACTICE

Caren G. Solomon, M.D., M.P.H., Editor

Cryptogenic Stroke

Jeffrey L. Saver, M.D.

This Joumal feature begins with a case vignette highlighting a commen clinical problem. Evidence
supporting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the author's dinical recommendations.

After a gym workout, a 48-year-old man had sudden ataxia, nausea, and diplopia,
followed by persistent inability to see the upper left quadrant of space with either the
left or right eye. He did not have neck pain. His medical history included hyperten-
sion and migraines with aura. Magnetic resonance imaging (MRI) showed a right
occipitotemporal and thalamic infarct. Magnetic resonance angiography showed an
abrupt cutoff of a distal segment of the right posterior cerebral artery. The complete
blood count, prothrombin time, and partial-thromboplastin time were normal.
Transthoracic echocardiographic results suggested a possible right-to-left shunt.
Cardiac telemetry during the first 2 inpatient days revealed no dysrhythmias. How
should this case be further evaluated?

SEOUL NATIONAL UNIVERSITY HOSPITAL

From the Department of Neurclogy and
Comprehensive Stroke Center, Dawvid
Geffen School of Medicine at the Univer-
sity of California, Los Angeles [UCLA),
Los Angeles. Address reprint requests to
Dir. Saver at the UCLA Stroke Center, 710
Westwood Plaza, Los Angeles, CA 90095,
or at jsaver@mednet.ucla.edu.

M Engl ] Med 2016;374:2065-74.
DOI: 10.1056/NEJMcpl 503946
Copyright £ 2016 Massechusstts Medical Society.



Algorithm for the Identification and Diagnostic Evaluation

Ischemic stroke or TTA

A 4

History
Physical examination

\ 4 \ 4 \ 4 \ 4

\ 4

Stroke topograph :
MRIof the brain | | Vewels Cardiac - sructure: | | Cardiac - rhythm:
CT of the brain MRA/CTA of the head I'TE/TEE 12-1.ead ECG
and neck Inpatient cardiac
Carotid duplex telemetry
ultrasonography and 24-Hr Holter minotor
transcradial Doppler
ultrasonograrphy

Hematologic testing:
CBC, Plt
INR, PTT

\ 4

Stroke considered to be cryptogenic after standard
evaluation
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Algorithm for the Identification and Diagnostic Evaluation

SNUH® reasase

Stroke considered to be cryptogenic after standard

evaluation

Vessels:
Catheter angiography
TCD for emboli
Vasculitis tests

Cardiac - rhythm:
Prolonged (2-4wk)
Outpatient cardiac

telemetry

Hematologic testing:

Arterial hypercoagulability

\

y

Stroke considered to be cryptogenic after advanced

evaluation

"DNAL UNIVERSITY HOSPITAL

N Engl ] Med
2016;374:2065-74.




Algorithm for the Identification and Diagnostic Evaluation

Stroke considered to be cryptogenic after advanced

evaluation
\ 4 \ 4 \ 4 \ 4 \ 4
: : ssels: Cardiac - structure: : . :
Genetic testing: Vesseli. : ATCHAC = STUCIUTE Cardiac - rhythm: Hematologic testing:
. . Detailed autoommune Cardiac CT
Mitochondrial disease : . Prolonged (1-3y) ‘Workup for occult cancer
, evaluation Cardiac MRI : .
CADASIL, Fabry’s CSF examination outpatient loop recording
disease, other genetic o
Brain biopsy
causes

s semeg o UNIVERSITY HOSPITAL N EnglJ Med 2016;374:2065-74.
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Unselected survivors of stroke or TIA, 72-hour ECG monitoring 1s
feasible and improves the detection rate of silent paroxysmal AF

cumulative rate of detected AF [%)]

1 1
0 24 48 72
1091 944 626
monitoring time [hours]
patients at risk [n]

In unselected survivors of stroke or TIA, 72-hour ECG monitoring 1s feasible and improves the
detection rate of silent paroxysmal AF.

SEOUL NATIONAL UNIVERSITY HOSPITAL
Stroke. 2013;44:00-00.



AF monitoring for patients with stroke event

*  Cryptogenic stroke 1s defined as a stroke in which the cause could not be
1dentified after extensive mvestigations.

* Several studies have also found AF 1n patients in whom another competing
cause for stroke has been 1dentified chinically (e.g. hypertension or carotid
artery stenosis).

* Hence, prolonged ECG monitoring seems reasonable 1 all survivors of an
1schemic stroke without an established diagnosis of AF.

Take home message

2016 ESC guidelines for AF management
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2016 ESC guidelines for AF management [
Take home message

A A5 Screening

Recommendations Class | Level

Opportunistic screening for AF is recommended by pulse taking or ECG
rhythm strip in patients >65 years of age.

In patients with TI1A or ischaemic stroke, screening for AF is recommend
ed by short-term ECG recording followed by continuous ECG monitoring
for at least 72 hours.

It is recommended to interrogate pacemakers and ICDs on a regular bas
is for atrial high rate episodes (AHRE). Patients with AHRE should under
go further ECG monitoring to document AF before initiating AF therapy.

In stroke patients, additional ECG monitoring by long-term non-invasive
ECG monitors or implanted loop recorders should be considered to docu
ment silent atrial fibrillation.

Systematic ECG screening may be considered to detect AF in patients a
ged >75 years, or those at high stroke risk.




Medical insurance imbursement policy of ILR
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Cryptogenic Stroke and Underlying Atrial Fibrillation
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