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pH 6.974 WBC 22100 /uL AST 19 IU/L Na 141 mEq/L

PaCO2 76.6 mmHg Neut 73.7 % ALT 6 IU/L K 3.6 mEq/L

PaO2 264.5 mmHg RBC 4277 /UL y-GTP 22 IU/L Cl 102 mEqg/L

HCO; 174  mmol/L Hb 13.3 g/dL LDH 381 IU/L Mg 2.4 mEq/L

Lac 103.3 mg/dL Plt 34473  /uL ALP 261 lU/L Ca 8.9 mEq/L
CPK 181 IU/L

E{FRE SE[E] CPK-MB 10 lU/L RT3 - Z2H)

<BRBPCTIRE> PT-INR  0.94 BUN 6  mg/dL BNP 12.8  pg/mL

SEEA(CH M, A B AR APTT 184  sec Cre 0.95 mg/dL TnI 202.1 ng/mlL

FEZE(FERDINOL. D-dimer 45.7 ug/mL eGER 4498 JULJOEE 329  pg/ml

<MIIEEBERCTIRE > Glu 271 mg/dL
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Z0Ath, BASH PR R 2L CRP 0.12 mg/dL




NP ES G

22852457

2285309

22833670

22835253

2305215

4

PRt BP162/100mmHg, HR130-150/min

Sp02:95-97%(RM 10L), ZtERE,
—>t)L3>10mg iVISS(CTREESHL

JL

IR %’E(L_STJ:a——rEbU(C:E.\’J‘ﬁBEELEEMEE_F&BD

EtRgs 1Y) hMRICARDDOVT IR
—BRH¥HEN 100],150] % 2[El5tE1T

AR DB 5t

BAEP~AEFEPCTAREI(ICCEREAL I, KENARAFRES E

—E2SCAGN

R CAGICTEERE ZRHT
—>ESBRLERREDZ I
—>iea2ER - EiEF— LA ABEIIEA




AR iEiE

5 15% 5 IFUONAERRICHTL, RRATIIZM>22.5mg/kgT/aERIG

VI L JIAZIMERURE EIRZ kG
ABREMAP 60mmHgeiR T~ JIL7 LTV R

25295 5 MATIZNM>7.5mg/kg, IIHYZR100mgiss
—HE TIHSNMR TANVERL SEfEEELEHD
ER = SEPEEREILESHD SOYIR200mMgldiE=
MAP>65mmHg JIL7 RLFUERRER T
4R E ZR&HD fE2sERENEDTORNEEE

—>BE>2MZZELIJOLIR 20mg iv 68FEIHEICIRS

L EHISLERT




Clinical Question

IITI|I

5

BAECHVWTIZIDEDADE

(iﬁ_;D’Y‘D@“L\O)h‘ ?

o LOOIDEHIEICHITDIREIE
FEPLE?
» DIEHASHHEADOXT TS ?

» LD ADREDFETZR (S ?




T
0,

JeCDIRIDETElc DUV C



- 19904 (AR (C Lo THRIE
GLRBEE{E RS s EER EE
- BEIREAZE CIIKA PV AR R CL3
-FARRROTENTI90%

L HTFA-NMTFE20ER I ERBRBER O

- EmcE AR T (— L ER(ED)




IO EDBAAE DIEFA  f

@Apical type (81.7%)
@Midventricular type (14.6%)
®basal type (2.2%)

Midventricular Type

@focal type (1.5%)

|
&

DICHBNBILARBPURGEPEE &I ESD

EUHEN AR Z I,
TFE D~ @DIEFINENZEREIN TVD.

AELUDVTHIREHD. NEIM 2015; 373: 929-938
BEQRBEZIEDEEINTVS. Eur Heart J. 2018 Jun 7:39(22):2032-2046.

HAS:E 103 : 309~315,2014.
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Primary Secondary
Emotional or Physical Medical
Stressful trigger Surgical
obstetric
‘ Psychiatric Emergency

VA2) BEREL, BE, A%, 7)I1-I)ELH
ECOROEHEEC S SREDFEIRHIRICHL, BN AN BECRSIIFESHD

Eur J Heart Fail.2016 Jan;18(1):8-27.
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Emotional

R SV
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\ 27.7-30% /

1) Eur Heart J. 2016 Oct 1;37(37):2823-2829.
2) LEIOZMEZETEBRIMEBR(CR>TULEh S EEN

Emotional triggers

+ depression

“
suicide attempt

debt

mmmmm

partner { family
+ argument with the landiord

- - car accident without injury

mmmmmmmmmmmmmmmm
nnnnnnnnnnnnnn

= winning a jackpot
-----

- birth of grandchild

- visiting the opera

Physical

F= LV NET )
- EERIERR \
- 2EMIRAE

- BT/Hl112
- RAX PR SR
ST

IL_J\

- 3]
-5 EflAehE>

\ 36.0-41% /

Eur Heart J 2018 Jun 7;39(22):2032-2046.

NEJM 2015; 373: 929-938.

JAMA 2011 Jul 20:306(3):277-86.
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Primary Secondary
Emotional or Physical Medical
Stressful trigger Surgical
obstetric
Psychiatric Emergency
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ZFHREROEROEEL, HhTIA-NWFPZIOLR
FREREEULL, TOBBROSHELL TRELIOBELIHIEERSISIECT
EORULEHIERITTRYS, REBADBBENADNBEICERS

Eur J Heart Fail.2016 Jan;18(1):8-27.




e DIFEIDERRED
AD=X L) |

DIERAEBL e

_ Y Y
Xﬁﬁﬁﬂﬁﬁﬁt , —ERERBAERRVCED i 3T B 8 S| BE
'
/ JIVIERTY TIEZ7 >
) 3§ | +
it
al(cEDze ﬁ\ a1 BE B1 SR B SR
B1(CED.LEBREYYHaE 1 {
7:_77_L/ L,\/J\ﬁB(iHYf%TEBﬁ% l L Gs/Gi YT FIVAAyF 5T
B = T '
XAFRRERAZ>)) D ERB TR FLayE . }
\_ Y PIBK-Akt  DRZRAE=Y
SHFYLY
! HIL g LBETE
WIERES e—— LA ML X - IX hAywdD

Int J Cardiol. 2015 Mar 1;182:297-303.
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Secondary

OADIRZR OQFREFNHELIUHREIRIZNRR
O INEEE @EMIVEE ORMEIIRER ©HCEEKR
Rt @ILJRR RIRER OIMRIRRER OFY)

Table 1 Triggers for secondary Takotsube syndrome

—
Endocrine
e.g Phacochromocytoma, thyrotoxicosis (endegenous and iatrogenic), SIADH, Addisonian crisis. multiple endocrine neoplasia 2A syndrome, \ ‘

hyperglycaemic hyperosmolar state, hyponatraemia, severe hypothyroidism, Addison's disease, adrenocorticotropin hormone deficiency,
autcimmune polyendocrine syndrome Il

Neurological and neurosurgical ‘

Acute neurosurgical emergencies (e.g subarachnoid haemorrhage, acute head injury, acute spinal injury)

Acute neuromuscular crises, especially if invelving acute ventilatory failure (e g acute myasthenia gravis, acute Guillain—Barré syndrome) .

Epileptic seizures, limbic encephalitis, ischaemic stroke, posterior reversible encephalopathy syndrome

Respiratory

Acurte exacerbation of asthma or COPD (especially with excessive use of inhaled beral-agenists)

Acute pulmonary embolism n

Acute anxiety artack/panic disorder ( E E I m

Attempted suicide

Drug-withdrawal syndromes
Electroconvulsive therapy
Gastrointestinal, e.g. acute chelecystitis, biliary colic, acute pancreatitis, severe vomiting, severe diarrhoea, pseudomembranous colitis, .
peritonitis
Infection

Acute pneumothorax

Obstetric, e.g. miscarriage, labour, emergency Caesarean section
Severe sepsis

Babesiosis

—
Cardiological (XY y
Dobutamine stress echocardiography ( y
Radiofrequency arrhythmia ablation

Pacemaker implantation

Electrical DC cardioversien for atrial fibrillation
Post-cardiac arrest including ventricular fibrillation
Haematological

Blood transfusions

. Eur J Heart Fail.2016 Jan;18(1):8-27.

Many cases have been reported during induction of general anaesthesia or during nen-cardiac surgery or interventional procedures under

local or general anaesthesia (e g cholecystectomy, hysterectomy. rhinoplasty, Caesarean section, radisfrequency liver ablation . "
radiotherapy, colonoscopy, difficult urinary catheterization, caretid endarterectomy) euro . an, . - .

Medication and illicit drugs

e AR —p— Acta Neurochir (Wien). 2016 May,; 158(5):885-93.
“ Epilepsia. 2011 Nov; 52(11):e160-7.
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%é)l&'ﬁj D — ;'V — b Chest pain anf.fnr Dyspnaa®

ST-elavation - ECG

Mon 2T-alevation

InterTAK Diagnostic Score

Famale sax 25 paints
Emational stress 24 paints
Yes 5i g
] 5 o

Peychiatric disoraers
Meurclogic disarders 9 paints
OTe profongation £ paints

= 70 points = 70 points
Lewdfiniierrnediale High probability
probability of TTS of TTS
TTE

v Apical, midventricular, or

I N te I'TA K e Yes Coronary culpri No basal ballooning with

Diagnosis Score
(] 2 -l - o

Check the presence of: visualization

Stable patient
Red flags of acute infectious myocarditis: Yes l“‘ﬂ
No . signs andior symptoms of viral infections -4 No CAD ————— CCTA
- Elevated ESR andfor CRF Yes
- Pericardial effusion
: Yos
TTE follow-up ——» Persistend RWMA? — CMR

lun

Eur J Heart Fail.2016 Jan;18(1):8-27.



InterTAK Diagnosis Score

ESOBOEAEE S EEAEIRBEDER |S0RLAETRIDE 95%1ELSEZIT
% +25 315U T TACS 95%IEL<ZHR

A Criteria Points Prediction of TTS OR(95% Cl)  P-value

_ \Eﬁz H/] |\|J jJ“ + 2 4 Female sex 25 -  68(20.0-163.7) P<0.001

! LJ\ Emotional trigger 24 : ——] 65 (20.3-205.8) P=<0.001

E 1$ H’] |\ |J jJ _I_ 1 3 Physical trigger 13 L e 8.7(46-17.3) P<0.001

Absence of ST-segment depression® 12 - 7.2(3.1-16.8) P<0.001

7— Psychiatric disorders 1 - 7.0(3.1-155) P<0.001

aVR %:% B%L \T ST{‘EE—F d\ L/ + 1 2 Neuroclogic disorders 9 e 49(22-11.3) P<0.001

== QTe prolongation 6 I—H 28(1.3-57) P=0.006
* *qa r [RIY + 1 1 10 04 1 10 100

A median ACS median TTS

*$%i;—l— l_=?l\ +9 gtﬂ- §o :-—?1,0- g |mo
FE g 8 g
QTCL.K + 6 % 054 FH—i g % 0.5 (gl——l pmlL?EHity
: o g o
1) COXATIEFTIIEZRTILREE. g . - L e

EEB%EBH:I';E@L\D ;Up%ﬁtt@ﬂé}]ﬂmﬁgj M0 4 60 s 10 003 ,;;c9°4b 60 80 100
URORF T4y NERTFICINI B DI TE B IR ESD s

Eur Heart J 2018 Jun 7,;39(22):2047-2062.
Eur J Heart Fail. 2017 Aug; 19(8):1036-1042.
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amale sax 25 paints

'_
Emational strass 24 pai |.
Ye Physical stress 13 poi
\-Ij:E \ Nao 5T-segment depression” 12 |:|-:|in‘.5
,/ Psychiatric disorders 11 paoints
s - Neuralogic disorders 9 paints
QTe prolongat

¢ profongation B paints
\ + = 70 points > 70 points
l d\ y -+ Lowdirtlermediate Fagt probabiity
Coro of TTS

nary angicgraphy '._' probability of TTS
& & l

TTE

* Mayo criteriax v WS - it

ACS +——— |esiors, wh hexpl circumferential pattem
the whole RWMA Distal LAD flow

OAEZEEE+ LVAREO—BHEOEEEENR T \ e =
I Ae & #E R I BB S = . =
@ﬁiﬂﬁﬁgtmgl_gktwwnb\ B« ETE:EE}EEZEE;EZ::'T;Tirim < L CAD +——— CCTA
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Am Heart J. 2008; 155(3): 408 Eur J Heart Fail.2016 Jan;18(1):8-27.
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SHIEVAVERMETHIDZEZS

@ major risk factor @ minor risk factor

75m I & 70~75%

IN#BHAMAE <110 mmHg  QTc=500 ms

BRREYRmZKBE D EREQK

LVEF<35% SHU EDST EF

JREIARBRDRH, VT, VF LVEF 35%-45%

LVOTO=40 mmHg FTATIBDBAEIAN R

EF'""V&?L(&EFEODMR BNP=600 pg/mL

IDAREPINAE NT-proBNP=2,000 pg/mL

%ﬁbL\VSD, ELDEEERE.  Bystander CAD

mOZEDRES

B s g

high risk

R.|s|< factor

ngha r |s|(

MA]OR RISK FACTORS

Age

Systolic BP

Clinical pulmonary
ocedema®

Unexplained
syncope, VT or VF

LVEF

LVOTO

Mitral regurgitation®

Apical thrombus

New VSD or
contained

LV wall rupture

>75 years

<110 mmHg
Present

Present
<35%
=40 mmHg

Present
Present
Present

MINOR RISK FACTORS

Age
ECG
QTc
Pathological Q
waves
Persistent ST
elevation ©
LVEF
Physical stressor
MNatriuretic peptides
BNP
NT-proBNP

Bystander
obstructive CAD

Biventricular
involvement

Eur J Heart Fail.2016 Jan;18(1):8-27.

70-75 years

=500 ms

Present

Present

35-45%
Present

=600 pg/mL
>2000 pg/mL

Present

Present

Lower risk

See minor risk
facrors?

=110 mmHg
Absent

Absent

See minor risk
factors?
Absent or <40

mmHg
Absent
Absent
Absent

<70 years

<500 ms
Absent

Absent

=>45%
Absent

<600 pg/mL
NT-proBNP

<2000 pg/mL
Absent

Absent
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\¢
75

Jr

o

Ehtizs HICISERRA

,\;)in';Ll Ballooning

Characteristics n = 66 n = 26 p alue

ll:‘ﬁ E' E'fio)tib\ U\% 92A M S o ik

Risk factor for atherosclerosis

Hypertension 24 (36 4(15 0.077
Smoking 29 (44 13 (50 0.647
Diabetes 17 (26 9(35 0.445
Reason for intensive care
g IT w r j (&'L\ﬁb; wgﬁ Hypoxia/hypercarbic respiratory failure 36 (55 10 (39 0.247
L ; Sepsis 9(14 16 (61 < (0.001
Comatose Irlt'ltt.l|il} 6(9 00
E F < 5 O O/ A\ Y \ ﬂ ( ll:'1|luE!l}si.m"]u-m:ll:'\H:'M\; 6/5 0/0
0 Il_J | ] \C APACHE score 68.8 + 33.4 83.6 = 33.8 0.062
Hypotension on hospital admission 22 (33 18 (69 < 0.001
- - - - Volume resuscitation 20 (30 16 (62 0.009
Hypo kl neSIS Or Akl neSIS@D l-'sz'ul'ilmh'nl)i(' agents 21 (32 15 (69 0.002
Ventilator support 12 (66 18 (69 0.809
Hospital stay, d 34.2 = 30.2 257179 0.185
_]Iltl1l|]l‘|HI\l\ |l rate, % 71*6 32+ 10 0.047
*Values given as mean = SD or No. (%), unless otherwise indicated. + with .lim'.d ballooning: = without .i[)it'.t] ballooning.

26/92 A (28%)hz D(F LHSE
BrnfiEe A BRRHEME T2

Chest. 2005 Jul; 128(1):296-302.




TETR

fwfE (67.8-73.5%) > HIEE (17.8-47.4%)

European Heart Journal 2006, 27: 1523-1529.
NEJM 2015; 373: 929-938.

AcstteEsL, BB MDERA FAN RS, FIREDRAHN S
ANZEPOFR/ETH CRIBEEEOSEE HYEL)

NEJM 2015, 373: 929-938.
Epilepsia. 2011 Nov,;52(11):e160-7.
Stroke. 2016 Nov,; 47(11):2729-2736.

K2 N 2ZEROEEE, MEPENIEOBREED L)

Clin Cardiol. 2012 Nov,;35(11):E6-13.
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Eur J Heart Fail.2016 Jan;18(1):8-27.
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Eur J Intern Med. 2007 18:369-379.

O 2010 42:451-457.
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J Am Coll Cardiol. 2010 Jun 1;55(22):2514-6.
Circ J. 2012;76(2):462-8.
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Troponin T (ug) ~ CK-MB (U

FOIR=2&06BNP e @l %
e ] " s T et
|\|:|7|_\_ /bc K-M B(i - NT-proBNP (ng) . CK (UA
ABRE—0PIN - 7
-BNP(&_EF{tEM] = ! \

NTroBNP adinission  NT-roBNP day 1 NTroBNP day 2 NT-proBNP day 3 CK day 1 CK day 2 CK day 3

) Qe ~
l ]_GH O) B N P/ / \ / [—Takatswo ——STEM ——NSTEM | [——Takotsuo ——NSTEMI —STEMI |
Fig. 1. Time course of different cardiac biomarkers over a three days' time frame after an event (see also corresponding Table 3).
BRI (S4BT O 20\
limm R -AVAD, UL

1)Int J Cardiol. 2012 Feb 9,154(3):328-332.

1) BNP/TnT 1272T 4$5EE95% RE52% 2) J Cardiac Fail 2014 20:2-8.
2) STEMI BNP/TnT 2889T 45EE95% RE91% Eur J Heart Fail.2016 Jan;18(1):8-27.

NSTEMI BNP/TnT 5000T 43£EE95% E83% FRIRTRE 2018 62:1500-1505.
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Eur J Heart Fail.2016 Jan;18(1):8-27.




20184 International Takotsubo Diagnostic Criteria

ExHTDZINE Etbt% TENTNS
20164 ESC ZUrE Et@?“ ESf=1

@ sy ST e CONSENSUS PAPER
| sETrpoEtcroTL I EHRIREE |

International Expert Consensus Document on
Takotsubo Syndrome (Part I): Clinical
Characteristics, Diagnostic Criteria, and
Pathophysiology

Jelena-Rima Ghadri', Ilan Shor Wittsteinz, Abhiram Prasadj, Scott Sharkey‘,
Keigo Dote®, Yoshihiro John Akashi®, Victoria Lucia Cammann’, Filippo Crea’,
Leonarda Galiuto’, Walter Desmet®?, Tetsuro Yoshida'?, Roberto Manfredini'?,

— YN /"/'\" :i — \N B Ingo Eitel'?, Masami Kosuge", Holger M. Nef'*, Abhishek Deshmulkh?®,
_( \ = l Amir L ?, Eduardo B 1%, Rodolfo Citro'*, Takashi U 16t
l 7-_IJ L_ mir Lerman”, Eduardo Bossone °, Rodolfo Ci , Takashi Ueyama
(- u Domenico Corrado'’, Satoshi Kurisu'®, Frank Ruschitzka', David Winchester'?,
Alexander R. Lyonm'“, Elmir Ornerovicn'n, Jeroen ). Ba.x“, Patrick Heirnounn,
Guiseppe Tarantini'”, Charanijit Rihal®, Shams Y.-Hassan’¢, Federico Migliore'’,
John D. Horowitz?’, Hiroaki Shimokawa®®, Thomas Felix Liischer?**?, and

Christian Templin'*

Eur Heart J. 2018 Jun 7:39(22):2032-2046.
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SHE 52%c1m

SIS HEzzs4 D%
XS

(4 SHELFR2 12-45%
ERiHIEEZE 10-25%

-severe MR 14-25%

Acute heart failure (12-45%)
LVOTO (10-25%)

Mitral regurgitation {14-25%)
Cardiogenic shock (6-20%)

Atrial fibrillation {5-15%)
LV-thrombus (2-8%)
Cardiac arrest (4-6%)
AV-block ~5%

Eur J Heart Fail.2016 Jan;18(1):8-27.

Tachyarrhythmia (2-5%)
Bradyarrhythmia (2-5%)
Torsades-de-pointes {2-5%)

Death {1-4.5%)

Ventricular tachycardiafibrillation ~3%
Acute ventricular septal defect <1%

QE\JE'IEIE*/EI“JU 6-20%
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LAl
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JI=LIUAEREEREDa 1 /EBhEE

IABP
Eur J Heart Fail.2016 Jan;18(1):8-27.
1) EERERERZE > 40mmHg hD UEHRIME < 110mmHg Up to datedD




H i g h ri S kl) T‘ @i‘j.,'-f‘ Diagnosis: Takotsubo Syndrome

|

Admit to CCU or HDU

N\ \TAN! ] Risk Stratification
CCUPHCUREDNEHFBEZET A M N\,
Lower Risk Higher Risk
I=1=1|\\
7 2 H% FEﬁ Lj | 0)[ LJ\ == >< g IJ /g Takotsubo Syndrome Takotsubo Syndrome
LVEF >45% No treatment Observation in CCU or HDU setting for 72+ hours?
F A\ Y — -45% consider beta blocker onsider:
E F{R {9“ T ( IE H H,] (L— l l_J\I] Herss :f\éACE iniibit;of'l plock (]3 S:ek specialist heart failure opinion

Review medication? 2. Beta blocker
Consider early discharge strategy *  LVEF<45%
LVOTO >40mmHg and BP<110mmHg
AF, AT, VT, VF

3. ACE inhibitor if LVEF<45% and SVR normal or high

E ] 4: Apical thrombus:
/ / \ 1. Present: LMWH and 3+ months oral
I l—J\ i anticoagulation

2. Absent: Consider prophylacticLMWH*

| :|_'7 — 5. Cardiogenicshock
- ~ -_ \ - Stop/avoid exacerbatingfactors
I“ n +  Assessmentfor ECMO or LVAD®

*  IVlevosimendan (if LVAD/ECMO unavailable)®

Review Risk Status — consider discharge whenimproved
° 4 clinical status — BP, HR, rhythm, LVEF, LVOTO, organ perfusion
] V) l_J\ L_E. l

Y

%& Follow up cardiacimaging requiredto confirm recovery of RWMA
and exclude M| or other cardiac disease’
Echocardiography

Cardiac MRI with LGE®

z':\ L EQ;E%W 2) I
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Consider stopping statin and antiplatelet agents if started prior to coronary angiography unless otherwise indicated (e.g. coronary artery disease).

1) A1 R20%z=k5 2) Z5AR31%#SR Eur J Heart Fail.2016 Jan;18(1):8-27.

Avoidloading dose, and levosimendan is contraindicated in patients withLVOTO or low SVR
Consider repeat imaging 3-6 months following acute admission unless earlier imaging is indicated for other clinical reasons,
Ifavailable.
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J Am Coll Cardiol 2013,;,111:1523-15209.
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Eur J Heart Fail.2016 Jan;18(1):8-27.
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JACC Cardiovasc Imaging 2014,7:119-1209.
Int J Cardiol 2015,185:282-289.
Am J Cardiol 2014,;113:1420-1428.

1EFETFK primary 6.9%
secondary 11.4%

JACC Heart Fail. 2016 Mar,;4(3):197-205.
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Am Heart J 2012 Aug,;164(2):215-21.
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