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Current state of knowledge on Takotsubo
syndrome: a position statement from the task
force on Takotsubo syndrome of the Heart
Failure Association of the European Society of
Cardiology
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Heart Failure Association diagnostic criteria for Takotsubo
syndrome

1. Transient regional wall motion abnormalities of LV or RV myocardium which are frequently, but not always, preceded by a
stressful trigger (emotional or physical).

~

The regional wall motion abnormalities usually* extend beyond a single epicardial vascular distribution, and often result in
circumferential dysfunction of the ventricular segments involved.
The absence of culprit ic coronary artery disease including acute plaque rupture, thrombus formation, and

coronary dissection or other conditions 1o explain the pattern of temporary LV dysfunction observed (e.2
hypertrophic cardiomyopathy, viral myocarditis).
4. New and reversible phy (ECG) T. clevation, ST depression, LBBBY, T-wave inversion,
andlor QTc prolongation) during the acute phase (3 months).
. Significantly elevated serum natriuretic peptide (BNP or NT-proBNP) during the acute phase.
. Positive but relatively small elevation in cardiac troponin measured with a conventional assay (L. disparity between the
troponin level and the amount of dysfunctional myocardium present).

oo

7. Recovery of ventricular systolic function on cardiac imaging at follow-up (3-6 months).%

Eur J of Heart Failure 2016

Pathophysiologie:

® Pathogenese nicht vollstdndig gekldrt
® Auslosend hdufig Stress (emotional oder physisch)...

Schddigung des Myokards durch erhohte Katecholaminspiegel?
(in 74% Gianni M. EHJ 2006, 27, 9)
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Wittstein, NEJM 2005;352

Spasmen der epikardialen Koronargefifie ?
(sehr selten d. Acetylcholin i.c. auslosbar)




Storung der koronaren Mikrozirkulation ?

Endomyokardiale Biopsien:

Interstitielle Infiltrate, hauptsachlich von mononukledren Lymphozyten und
Makrophagen und ,contraction bands“ ohne Myozytennekrose
Elektronenmikroskopisch: zahlreiche intrazellulére (Myozyten) Vakuolen und
Glykogendepots, die sich in der Erholungsphase zuriickbilden
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Table 1 Triggers for secondary Takotsubo syndrome

Endocrine
e.

2 and iatrogenic), SIADH, Addisonian crisis, multiple endocrine neoplasia 2A syndrome,
hyperglycaemic state, severe hyp:  Addison's disease, adrenocerticotropin hormene deficiency,
autoimmune polyendocrine syndrome If

Neurological and neurosurgical

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

Acute neuromuscular crises, especially if involving acute ventilatory failure (e.g. acute myasthenia gravis, acute Guillain-Barré syndrome)
Epileptic seizures, limbic encephalitis, ischaemic stroke, posterior reversible encephalopathy syndrome

Respiratory

‘Acute exacerbation of asthma or COPD (especially with excessive use of inhaled beta2-agonists)

Acute pulmonary embolism

Acute pneumothorax

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

Psychiatric

‘Acute anxiety attacklpanic disorder

Attempted suicide

Drug-withdrawal syndromes

Electroconvulsive therapy

Gastrointestinal, e.g. acute cholecystitis, biliary colic, acute pancreatitis, severe vomiting, severe diarrhoea, pseudomembranous colitis,
peritonitis

Eur J of Heart Failure 2016

Infection
Severe sepsis
Babesios
Card
Dobutamine stress echocardiography
Radiofrequency arrhythmia ablation
Pacemaker implantation

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

Blood transfusions

Thrombotic thrombocy topenic purpura

Many cases have been reported during induction of general anaesthesia or during non-cardiac surgery or interventional procedures under
focal or (eg rhinoplasty, Caesarean section, radiofrequency liver ablation,
i difficult urinary . carotid
Medication and illicit drugs
Epinephrine injection
Nortriptyline overdose, venlafaxine overdose, albuteral, flecanide, metoprolol withdrawal, 5-fluorouracil, duloxetine
Cocaine abuse

Eur J of Heart Failure 2016
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Epidemiologie

e geschatzte 1,7 - 2,2 % aller Félle mit STEMI,
(Bybee KA, Am J Cardiol 2004;94)

o Uberwiegend postmenopausale Frauen ( 80-100
weiblich, >95% alter als 50J) circutation, 2008,118

Table. Patient Clinical and Laboratory Characteristics
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Clinical Features and Outcomes
of Takotsubo (Stress) Cardiomyopathy

N ENGL ] MED 373;70 NEJM.ORG SEPTEMBER 3, 2015

International Takotsubo Registry: 26 Centers in Europe al
Inclusion of 1750 pts. with Takotsubo-Syndrome

Table 1. Characteristics of the Patients at Baseline.*

Characteristic Takotsubo Cardiomyopathy Acute Coronary Syndrome
Total Cohort Matched Cohort Matched Cohort
(N=1750) (N=455) (N=455)
Female sex— no. (%) 1571 (89.8) 411 (90.3) 411 (90.3)
Age—yr 66.4£13.1 6774125 68.7+123
Coronary artery disease 245/1597 (15.3) 96/455 (21.1) 455/455 (100.0)

Neurologic or psychiatric disorder]| 714/1525 (46.8) 252/452 (55.8) 115/448 (25.7)

physical trigger: 36 %
emotional trigger: 27,7 %

both triggers %
any evidence trigger: 28,5 %

Four types of Takotsubo-Syndrom

N ENGLJ MED 37310 NOW.ORG sceTemaa s, 2013|
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Rechtsventrikelbeteiligung ( Haghi, EHJ 27:2433-39, 2006)

e rechtsventrikulare Wandbewegungsstérungen in 26% bei
Patlenten mit Takotsubo
(Brr-q-,’:,
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RV segments

Myokardszintigraphie, PET:

e Myokardszintigraphie: erhaltene Perfusion

e PET: Myocardial stunning in der akuten Phase
(inverse perfusion/metabolism mismatch),
in der chron. Phase vitales Myokard

PET + Myokardszintigraphie

Follow-Up




Klinische Prasentation

Ahnlich dem akuten Myokardinfarkt:
akuter Thoraxschmerz
NEJM: 75,9 % TS

89,6 % ACS

Dyspnoe
NEJM: 46,9 % TS
35,3 % ACS

Lungensdem
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EKG

Veranderungen wie im Myokardinfarkt/ACS

Haufig ST- Hebungen ( 34-56% i.B.der VW, Sharkey, Am J
Cardiol 2008), T-Negativierungen, abnorme Q-Wellen

Im Verlauf tief negative T-Wellen meist uiber der Vorderwand
NEJM: Registry ST-Hebung TS 43,7 % vs. ACS 51,2 %
ST-Senkung TS 7,7 % vs. ACS 31,1 %

Subakut

Labor:

e |Immer erhohte Herzenzyme (Troponine, CK, CK-MB)

e Im Allgemeinen im Verlauf verhaltnismaBig milde CK
Auslenkung im Vergleich zum akinetischen Areal

e pBNP erhoht

NEJM: Registry: Factor x ULN (upper limit of the normal range)
median  Troponin TS7,7 vs. ACS 8,30
median CPK 750,85 vs. ACS 1,12
median  BNP TS6,12 vs. ACS 2,91




Echokardiographie

Metaanalyse von Gianni, EHJ, 2006, 27
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e Registry: TS EF 41,1 % + 11,8 vs. ACS 51,5 + 12,3
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Therapie

e MI-Therapie bis zur definitiven Diagnosesicherung!

® keine gesicherten Daten zu optimaler Therapie und
Dauer der Therapie

e Betablocker, ACE-Hemmer, Diuretika/ Hydratation, ASS,
Anxiolyse, Stressmomente beseitigen

Therapie:

e Cave: Katecholamine

B Rates of Death, According to Catecholamine Use

— Men with catecholamines
- == Men without catecholamines

No. at Risk
Men with catecholamines.
Women with catechol

Wemen without.

Multivariate Analyse ,International Takotsubo Registry“
Templin C, N Engl J of Medicine 373:27, 2015
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Therapie:

e keine Inotropika bei LVOT-Obstruktion !!
bei ausgepragter Hypotension: vorsichtig alpha-Agonisten (Phenylephr
Neosynephrin ®-Amp. a 1ml

Levosimendan ?
Vasopressin ?

e Evt. veno-arterielle ECMO (,,bridge to recovery“)

Therapie

Registry:
ACE-Inhibitors/ARB: improved survival at 1 year (P = 0,001)
Betablocker: no evidence of any survival benefit (P = 0,53)

Registry: 32,5 % der Patienten mit Betablocker entwickeln Rezidive,
57 Patienten mit Rezidiv > 29 waren auf Betablocker

Combined therapy with beta-blockers and ACE-inhibitors/angiotensin
receptor blockers and recurrence of Takotsubo (stress) cardiomyopathy:

A meta-regression study International Journal of Cardiology 230, 2017

Natale Daniele Brunetti **, Francesco Santoro ®, Luisa De Gennaro ©, Michele Correale ¢, Antonio Gaglione ¢,
Matteo Di Biase ¢, John E. Madias "

Characteristics of studies included in the meta-regression analysis.
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Brunetti N, Intern J of Cardiology 230, 2017
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Table 3 In-hospital and | International Registry
Takotsubo syndrome

TS ACS

Complication/outcome Frequency

Acute complications
Right ventricular involvement
Acute heart failure
LV outflow tract obstruction
Mitral regurgitation
Cardiogenic shock 10,5%
Arrhythmias
Atrial fibrillation
Ventricular arrhythmias
Bradycardia, asystole
Thrombus formation
Pericardial tamponade
Ventricular wall rupture
In-hospital mortality 5% 41% 53%

Recurrence

5-year mortality NEJUM,373:10, 2015

Eur J of Heart Failure 2016

A Predictors of In-Hospital Death
Subgroup. Odds Ratio (95% CI) PValue
Catecholamine use 9,66 (3.74-24.96)
=70 20770
Female sex 085 (022-3.27)
Physical trigger 282 (108-7.30)
Heart rate on admission >100 beats fmin 234(0.96-5.69)
LVEF on admission <45% 068 (0.27-1.68)
First traponin level >10x ULN 209 (0.86-5.07)
QTe prolongation 122 (051-2.9))

Multivariate Analyse ,International Takotsubo Registry“
Templin C, NEJM 373:27, 2015
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