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Trigger event Chief complaint ST-segment elevation T-wave inversion
Singing in public Chest pain [, aVL, V5-V¢ 1, 1, aVF, V4V¢
Gastric endoscopy Chest pain V3-Vg V3V
- Dyspnea I, 1, aVF, V,-V -
- Chest discomfort l, aVL, VoV,
- Chest discomfort I, aVF
Asthma attack Dyspnea I, 1, aVF, V-V
- Back pain VoV -
Noncardiac operation Chest discomfort I, 11, V4Vg |, Il aVF, Vi-V¢
- Chest discomfort 1, 11, Vo-Vy4 Vi-Vs
- Nausea I, 1, aVF, V-V -
- Chest discomfort l, aVL, V-V, 1, aVF
- Chest discomfort I, 11, aVF, V-V, l, aVL, V5V

Noncardiac operation
Death of her brother

Chest discomfort
Chest discomfort

|, 11, 111, aVL, aVF, VoV
VoV,

|, 11, 11I, aVL, aVF, V-V

- Dyspnea I, 11, 1, aVF, V3V,
- Dyspnea [, 11, aVL, aVF, V-V
- Fatigue [, 1, aVL, V,-Vq
Asthma attack Dyspnea [, aVL, V-V, -
- Chest discomfort |11, Vo-Vg Il, aVF, V-V,
- Chest discomfort Il, aVF, V4V V3V
- Chest discomfort I, 11, aVF, VoV -
- Chest discomfort I, aVL, V-V, l, aVL, Vo-Vs
Playing guitar in public Chest discomfort [, 11, aVL, VoV, I, 1, Vo-Vg
- Syncope V,Vs l, aVL, V-V
- Dyspnea I, 1, aVF, V-V, Va-Vg
- Chest pain ViV -
Singing in public Chest pain [, aVL, VoV
- Syncope V3V,
Speaking in public Chest pain VoV,
- Chest pain V3V
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Takotsubo vs. Akutni koronarni syndrom

Symptomy

Stenokardie: 70% pacientu
Dusnost: 44% pacientu
(Inter-TAK reg 4000pt)

Kardialni enzymy:

Tnt/11
NT-proBNP 1 1 1

EKG

STE: 42% pfipadu, nejcastéjsi
Prodlouzené QTc: 47.8% (457ms)
(Inter-TAK registr 4000pt)

ECHO

Apikalni
Midventrikularni
Bazalni

Fokalni

Obstrukce LVOT az ve 20%
SAM

Al modely



Algoritmus uprednostiujici diagnézu Takotsubo na zakladé vysoce specifickych EKG kritérii
pro pfijeti u pacientt s akutnim koronarnim syndromem (STEMI| a NSTEMI)

Clinical Presentation As Acute Coronary Syndrome

| ECG
\\ ST-segment elevation | Non ST-segment elevation
STe in -aVR
STe in —aVR .
and no STe in V1 Ste inavR
STein-aVR =lein iar:;eRr;r:i Sadn Tinvin |, aVL, V5 and V6
and no STe in V1 and no STdin anterlor
abnormal Q-waves STdinland aVL STein —-aVR ¥
STein-aVR STe in aVR and STd in STe in —aVR STdinV2and V3
and STe in inferiort anterior 1 Tinv (any lead)*
STe in —aVR : *
and STe in anterior 1 STdin V2, N3 and ¥4
STe in —-aVR
and STe in antero-septal x*
4 * R A * R e * N ’ i
Diagnosis of Diagnosis of Diagnosis of Diagnosis of
STE-TTC with STEMI with NSTE-TTC with NSTEMI with
> QRO > QRO > QRO > QRO
2 95% specificity ) L 2 95% specificity ) Lz 95% specificity )L 2 95% specificity -

A.H. Frangiegh et al., ECG Criteria to Differentiate Between Takotsubo (Stress) Cardiomyopathy and Myocardial Infarction, JAHA 2016



Corrected QT(ms)
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Casné dynamické EKG zménv u pacientdl s TTS
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Biomarkery

Troponin T (ug/)

O = N W & 0 O~

TnT admission TnT day 1 TnT day 2 TnTday 3
| —Tskotsbo ——NSTEM  —STEMI |

NT-proBNP (ng)

NT-proBNP day 3 ]

[—Takdsuo —STEM —NSTEM |

Fréhlich GM, Schoch B, Schmid F, et al. Takotsubo cardiomyopathy has a
unique cardiac biomarker profile: ., Int J Cardiol. 2012

Cirkulujici mi-RNA up-regulace: miR-16, 26a, 1, 133A
down-regulace 126
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Mezinarodni diagnosticka kritéria Takotsubo (Diagnosticka kritéria
InterTAK z r. 2018):

1. Prechodna dysfunkce LK s typickou poruchou kinetiky pfesahujici jedno epikardialni povodi
koronarni tepny

2. Stresovy spoustéc — emocionalni, fyzicky nebo kombinovany, ale nemusi byt

3. Neurologické postizeni (napf. subarachnoidalni krvaceni, mrtvice/pfechodny ischemicky
zachvat nebo zachvaty) stejné jako feochromocytom mohou slouzit jako spoustéCe Takotsubo
syndromu.

4. Jsou pfitomny nové abnormality EKG (elevace ST segmentu, deprese ST segmentu, inverze
T viny a prodlouzeni QTc); vzacné pripady vSak existuji bez jakychkoli zmén EKG.

5. Hladiny srdecnich biomarkert (troponin a kreatinkinaza) jsou ve vétsiné pfipadt mirné
zvysSené; Casté je vyznamné zvySeni mozkového natriuretického peptidu.

6. Vyznamné onemocnéni koronarnich tepen neni u Takotsubo syndromu v rozporu.
7. Pacienti nemaji Zzadné znamky myokarditidy (MR)

8. Postizeny jsou pfevazné zeny po menopauze.
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Circulation rz

Volume 137, Issue 10, 6 March 2018; Pages 1039-1048 "

https://doi.org/10.1161/CIRCULATIONAHA.117.031841

American
Heart
Association.

ORIGINAL RESEARCH ARTICLE

Persistent Long-Term Structural, Functional, and
Metabolic Changes After Stress-Induced (Takotsubo)
Cardiomyopathy

Caroline Scally, MBChB, Amelia Rudd, RDCS, BSE, Alice Mezincescu, MD, Heather
Wilson, PhD, Janaki Srivanasan, RDCS, BSE, Graham Horgan, BA, MSc, PhD, Paul
Broadhurst, MBBS, MD, David E. Newby, PhD, DM, Anke Henning, BSc, MSc, PhD, and
Dana K. Dawson, MD, DPhil
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C Takotsubo Syndrome  — Acute Coronary Syndrome



Emotional triggers Physical triggers

+ depression
» iliness of a close person
+ suicide attempt
. + divorce
e . posttraumatic stress disorder

« cerebral bleeding
- stroke, TIA et
- epilepsy, seizure
* migraine

- PRES

*+ concussion

+ aneurysm rupture

Rozdéleni pacientu s Takotsubo syndromem dle spoustéci
mechanismu v jednotlivych registrech

- fear of speech
= robbery / burglary
« fear of surgery /

‘.’ hospitalization

= move to another city

» exacerbation COPD
= asthma attack

* pneumonia

= bronchitis

el Registr Emoc¢éni Fyzicky Neznamy
* larynx spasm "

* new job

« job loss

+ gastrointestinal bleeding

« Crohn's disease
exacerbation

+ hernia incarce-
ration

« retirement
P » bulging at work

GEIST (2482pt) 36.7% 34.4% 28.9%

Inter-TAK 33.2% 47.5% 25.5%
(3957pt)

« debt
$ 8 + huge loss of money
~~ * bankruptcy = pheochromocytoma
| « urosepsis
« urolithiasis
+ death of a family

member \
« death of partner -
N

+ euthanasia of :,(_b\/ "’Q FN KV (180pt) 24% 51% 25%

« giving birth
+ vaginal bleeding
w ( « argument with the
partner / family
7~~~ - argument with the landiord

cancer
chemotherapy
- flooding
v « earthquake - influenza
« storm « sepsis
- aircraft noise * peritonitis

+ wound infection

~_ = car accident without injury

? « fracture
= downfall without fracture

+ Happy heart syndrome
- winning a jackpot

* operation

- birthday party . .
- birth of grandchild K. Kato, A.R. Lyon, J.R. Ghadri, C. Templin
N—r - wedding + anesthesia e i . .
- visiting the opera - Adminsirationof. WGy Takotsubo syndrome: aetiology, presentation and treatment

- positive job interview

catecholamines ~ Heart, 103 (2017), pp. 1461-1469



Co je pri€inou tézke systolicke dysfunkce s
charakteristickou akinezou LKS?

ProC néktefi pacienti s TTS toleruji tak rozsahlou
dysfunkci levé komory (LK) ve srovnani s pacienty s
akutnim infarktem myokardu, kdyz akutni infarkt
myokardu zahrnujici podobné velkou Cast LK by byl
fatalni?

Jaké mechanismy stoji za obnovenim funkce LKS, ke
kterému obvykle dochazi béhem nékolika dni?

Pro€ se u nékterych jedincl rozvine TTS, zatimco u
jinych nikoli (za stejnych podminek, jsou vystaveni
stejné stresové udalosti)?

Proc€ je tak silna prevaha postmenopauzalnich zen
postizenych TTS?

Registr Takotsubo pacientil FNKV, levostranna ventrikulografie
1 z prvnich zarazenych pacientek 2015, 75 let



Patofyziologicky mechanismus Takotsubo

Emotional stress  ( Physica;' stress I. Dysregulace sympatického nervového systému:
el |y | * m2KllVace Sympatiky
Age - unctiona J " & 4 ; il
S s s I zvy$ené hladiny katecholamind

w
Ce"tfa'"ef;/‘?)“jjf‘e”‘ ii. Mikrovaskularni dysfunkce:
= 105  endotelialni dysfunkce
W) « zanétliva reakce
5 fs;’ ) « oxidacni stres
t Peripheral sym;;athetic
iyl lii. Metabolické a energetické poruchy myokardu

catecholamine secretion

Density of 3- Endothelial

adrenoreceptors Systunction Iv. Hormonalni faktory
ET-A
ET-A , v g ar , v
Density of al ol 3 v. Zanétliva odpovéed
soghingn T
cells sijnalling crovasciarspasm vi. Neurokardialni interakce: osa "mozek-srdce"

% Localized catecholamine secretion
in adrenaline synthesizing
myocardial cells

Mohammed Majid Akhtar, Victoria L Cammann, Christian Templin, Jelena R Ghadri, Thomas F Liischer, Takotsubo syndrome: getting closer to its
causes, Cardiovascular Research, Volume 119, Issue 7, June 2023



Centralni role
katecholamin
U

Nef et al., Eur Heart J, 28 (2007)

Subarachnoid
Hemorrhage

Intravenous
Epinephrine

Pheochromocytoma
/ Inhaled

g

B2 Agonists

Reduced presynaptic
Norepinephrine reuptake

Endomyocardial biopsy
Contraction band necrosis
Antiapoptotic pathway
activation




TTS jako ochranna reakce myokardu na stres

- B-adrenergni receptory:

« nadmérna hladina katecholaminu

switch Gs -> Gi :
negativni ionotropni efekt
aktivace anti-apoptotické drahy

Myokardialni stunning Takotsubo
vs. ischemicky stunning

- nadmeérna spotreba kysliku

z nadmérné aktivace B1AR a B2AR
zprostfedkovana katecholaminy

- vs nedostatek dodavky kysliku
béhem ischemického omraceni

Noradrenaline — B1 — Gs signalling
POSITIVELY INOTROPIC
PROAPOPTOTIC

NEGATIVELY INOTROPIC
ANTIAPOPTOTIC

ﬁ

= sympathetic nerve

Lyon AR et al Nat Clin Pract Cardiovasc Med 2008 5 (1): 22-29.



TTS jako kardiovaskularni syndrom

Redfors et al. Med Hypotheses. 2013.
Baseline Immediate

@@@Gﬁ
O O O O




Takotsubo syndrom

e

Protektivni Maladaptivni
odpovéd odpovéd
kardiovaskularniho kardiovaskularniho
systéemu? systéemu?
Primum non

nocere




. t Cardiology unit with telemetry Intermediate Care Unit (preferentially)
I e r a I e ﬂE’ moniltoring for at least 48 hrs e
p "g Consid'er:. . - ACE inhibitor or ARB LVOTO Primary pump failure
- ACE inhibitor or ARB - Beta-blocker . .
= Consider: Consider:
[ - Beta-blocker - Diuretics (if no LVOTO) o -
[ - Nitroglycerin (if no LVOTO) - IV fluid (if no HF) - Levosimendan
= - Short acting Beta-blocker - LVAD (Impella)
L - LVAD (Impella) - VA-ECMO
, = g
| a Avoid:
Chyb| RCT :':’ - Diuretics
2 - Nitroglycerin
8 - |IABP
<
0 a
s g Arrhythmias Thrombo- &/or Embolism
5 (e.g. VT, VF, Torsades de pointes, AV-Block, {6.g. LV-thrombus, Embolization)
o Long QTc)
o 5 i
g Consider: - Heparin/Vit.-K Antagonists/NOAC (until first follow-up)
(53 - Beta-blocker
S - Temporary RV pacing if AV block Consider anticoagulation:
= - Life Vest - if LVEF =30% &/or a large LVD involving the apex is
£ . Avoid: prosent
® - QT interval prolongating drugs
& . - Beta-blockade in bradycardia and QTc >500 ms
= i - Permanent devices
Three months or until RWMA recovery Treatment of other underlying disorders, e.g. Recurrence Prevention
Consider: Coronary artery disease: Consider:
- ACE inhibitor or ARB - Aspirin - Hormone replacement
- Statin - ACE inhbitor or ARB

Depression/Anxiety:
- Combined psycho-cardial rehabilitation

Treatment after Discharge

Ghadri JR, Wittstein IS, Prasad A, et al. International Expert Consensus Document on Takotsubo Syndrome (Part 11): Diagnostic Workup, Outcome, and Management. Eur Heart J. :



Kazu ISt ka Zena 1995, SAK v obladti ACM I.sin, po nékolika hodinach na RES rozvoj ob&hové nestabili
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Zaver

« Takotsubo syndrom predstavuje ruzné zavaznou formu
srde€niho selhani od lehkého prubéhu az po kardiogenni Sok
(10-15%)

* Vliv spoustécich faktoru — ale jen u 70-80%, mozny podil
dlouhodobeho stresu

 Slozity komplexni patofyziologicky mechanismus

* LécCba je zalozena na empiri

* Progndza je stejné zavazna jako u pacientu s AKS
* Rekurence kolem 5%



O Vanocich vflrazné roste riziko Did Jesus Die of Takotsubo Cardiomyopathy? A Medical

amrti. Na viné m@iZe byt i Takotsubo  Revisiting of the Gospels
syndrom Salvatore Mangione, MD'
g J+(;:dEovFat M: 2C4|3 0O X ®u ISidney Kimmel Medical College at Thomas Jefferson University, Philadelphia, PA, USA.

J Gen Intern Med 39(16):3342-3

’ DOI: 10.1007 /s11606-024-09042-9
© The Author(s), under exclusive licence to Society of General Internal
Medicine 2024
- !I ¥\ “And Jesus gave a loud cry and breathed his last.”
(Mark 15:37)
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Cim vice se blizi Vanoce, tim stoupa riziko, ze kvuli srde¢nimu selhani
skonci ¢lovék v nemocnici, nebo zemfe. Problémem je nejen chlad,
nybrz i stres a odkladani 1ékaiské péce. Ale také velka radost z darka

nebo prejidani.



