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NOMENKLATURA

* Popsdna radou nazvu

e V kontrastu k ostatnim kardiomyopathiim

je transientni
 Neékolik forem

* Symptomy, EKG, laboratore obdobné jako
AN

* Neni konsensus v terminologii— lépe

Takotsubo syndrom

Why Not Just Call It Tako-Tsubo Cardiomyopathy

Apical ballooning
Apical ballooning syndrome
Acute left ventricular apical ballooning syndrome
Left ventricular apical ballooning syndrome
Transient left ventricular apical ballooning syndrome
Primary apical ballooning
Transient apical ballooning
Transient apical ballooning syndrome
Transient cardiac apical ballooning syndrome
Transient left apical ballooning syndrome
Translent cardiac ballooning
Left apical ballooning syndrome
Acute apical ballooning syndrome
Cardiac apical ballooning syndrome
Apical ballooning
Aplcal ballooning without apical ballooning
Apical ballooning cardiomyopathy
Reversible apical ballooning of left ventricle
Left ventricular ballooning syndrome
Mid-ventricular variant of transient apical ballooning
Mid-ventricular ballooning syndrome
Translent left ventricular mid-portion ballooning
Transient mid-ventricular ballooning
Translent mid-ventricular ballooning cardiomyopath

Transient left ventricular non-apical ballooning

Tako-tsubo
Takotsubo cardiomyopathy
Takotsubodike cardiomyopathy
Takotsubo syndrome Stress cardiomyopathy
Takotsubo disease Acute stress cardiomyopathy
Takotsubo left ventricular dysfunction Human stress cardiomyopathy
Takotsubodike left ventricular dysfunction Acute & reversible cardiomyopathy provoked by stress
Takotsubo-ike transient biventricular dysfunction Stress-Induced cardlomyopathy
Takotsubodike transient left ventricular ballooning Stress-induced takotsubo cardiomyopathy
Takotsubo-shaped cardiomyopathy Stress-induced apical ballooning syndrome
Takotsubo-shaped hypokinesia of left ventricie Stress-related left ventricular dysfunction
Takotsubo-type cardiomyopathy Stress-related cardiomyopathy
Stress-related cardiomyopathy syndrome

Takotsubo transient left ventricular apical ballooning

Mid-ventricular takotsubo cardiomyopathy Stress takotsubo cardionyopathy

motional stress-induced ampulla cardiomyopathy
Mid-ventricular form of takotsubo cardiomyopathy Emot L -t pu yopat
Midventricular stress cardiomyopathy
Inverted takotsubo contractile pattern
Atypical transient stress-induced cardiomyopathy
Inverted takotsubo cardiomyopathy
Stress-induced myocardial stunning
Inverted takotsubo pattern
P Emotional stress-induced tako-tsubo cardiomyopathy

Atypical takotsubo cardiomyopathy Stress-assoclated catecholamine Induced cardiomyopathy

Reverse takotsubo syndrome Neurogenic stress syndrome
Atypical basal type takotsubo cardiomyopathy Other
Neurogenic stunned myocardium
Adrenergic cardiomyopathy
Broken heart syndrom
Ampulla cardiomyopathy
Ampulla-shaped cardiomyopathy

Reverse or Inverted left ventricular apical ballooning syndrome “Chestnut-shaped” transient regional left ventricular hypokinesia

Inverted left ventricular apical ballooning syndrome
Translent basal ballooning

Ball-shaped spherical dilation of left ventricular apex
The artichol

Transient mid-ventricular akinesia

Transient antero-apical dyskinesia

Maron B, JACC 2011



Midventricular

UVOD

* Transientni regionalni porucha systolické funkce LK ,tvarici se”

Diastole

jako akutni IM bez prukazu obstruktivni atherosklerosy koron. ean e, 41.9%
tepen Ci ruptury plaku, postihujici region zasobeny vice nez jednou - k ‘
koronarni tepnou N, T ' '

* Trigger — emocni / psychicky, fyzicky

 Formy ,klasicka” - apikalni, midventrikularni a ,,invertovana“ —
bazalni, fokalni?

P 1=

F ?QH £

A Yi
(octopus trap

in japanese)
Calm, ha
TaKO‘ tSUbO octopugppy

leave it
in there !

81.7% (78%) 14.6% (19.8%) 2.2% (2.1%)



HISTORIE

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 FEBRUARY 10, 2005 VOL.352 NO.6
° vé v/ . Ve v ! .
Prvni pripad 1983 v Hirosime Neurohumoral Features of Myocardial Stunning
Due to Sudden Emotional Stress
[ ) Prvnll Zm Iln ka V |ite ratu\r(e V 1990 — Satol et al 5 p\rcllpad C' llan S. Wittstein, M.D., David R. Thiemann, M.D., Joao A.C. Lima, M.D., Kenneth L. Baughman, M.D.,
4 Steven P. Schulman, M.D., Gary Gerstenblith, M.D., Katherine C. Wu, M.D., Jeffrey J. Rade, M.D.,

Trinity J. Bivalacqua, M.D., Ph.D., and Hunter C. Champion, M.D., Ph.D.

* Prvni pripady v Evropé a US koncem 90. let

* (Od 2005 stale Casteji diagnostikovan, nadale ale tento syndrom podcenovan jako benigni,

poddiagnostikovan

(Trapping pot)




EPIEMIOLOGIE

B male (N=179)
I female (N=1571)

* Vyskyt 1-3% susp. STEMI (5-6% zen se susp. STEMI), 1-2% ACS

-
(%))
o

-
o
o

2]
-
=
2
et
©
o
Y
(o}
o
Z

* Prevazné zeny >50 let
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* Déti— nejmladsi 28 gest. tyden Age (y7

« Skutecnd incidence u jedinct exponovanych fyzickému ¢i psychickému stresu

neni znama

e 2005 Park et al (SC, Chest) — prospektivni studie s 92 pacienty na JIP, echo
1,3,7 D: 26% TTCM, 20 z 26 restituce fce LK za 7.4 dnu, 2M preziti 71% bez

TTCM a 52% s TTCM



SYMPTOMY A NALEZY

* Akutni bolest na hrudi — Castéji u e Arytmie
emochiho stresu + Mireg
* Dusnost * LVOT obstrukce (hyperkineza baze)—
* Synkopa syst. Selest jako u HOKMP — rozvoj Soku a

Mi reg
e Trombus v hrotu — TIA, CMP

e Akutni srdecni selhani

* Plicni edém
e * Nové EKG zmeény

. VARY; PY 4 4 o
. Kardiogenni ok Elevace kardialnich markeru

e Zastava



DIAGNOSTICKA KRITERIA

 Abeetal 2003
* Mayo 2004, 2008 revize

e Japonska guidelines, Gothenburg, Johns Hopkins, Tako-tsubo Italian network, Heart Failure
Association TTS Taskforce (ESC), Madias

* |nterTak kritéria:

* Prechodna dysfunkce LK, regionalni, presahujici povodi jedné epikard. tepny, apikalni — midventrikularni —
bazalni. Lze i fokalni varianta

* Pritomnost triggeru (emocni nebo fyzicky)

* Feochromocytom, neurologické poruchy (iktus, SAK, TIA, GM) — mohou byt spoustéci
* Nové EKG zmény (STE, STD, inv. T, LQT)

* Lehce zvySeny troponin a CK, vyraznéji zvySeny BNP

* Vyzn. koron. atherosklerosa nevylucuje

* Vyloucena (infekéni) myokarditida

* Postizeny postmenopauzalni zeny



PATOG E N EZ E Ledve your oCtopus in its takotsubo!

N\ /~  myocardial stunning

* Stimulace sympatiku T SUESST Jangna e W=
. , . 47.c0 spasm '

e Katecholaminovy exces Neurogenic gggggg'ﬁa,:,m,om,w_

* Vyssi koncentrace receptorl apikalné sympathetic
ol o el ) =il Q nervous system

* Nalezeny vyssi koncentrace NE v koronarnim sinu (lokalni ( Takotsubo

uvolnéni)

 Mikroneurografické studie ukazuji vyssi aktivitu na
sympat. nervech

Sriped Gralle © Ppril 2005

e Pokles spontanniho baroreflexu

* Prima toxicita KA - indukce intersticialni mononuklearni
zanétlivé odpovédi a nekrosy kontrakcnich pasu

e Zvireci model

e U krys imobilizaci vyvolan balooning, efekt mirnén alfa a
betablokadou

* Primé podani katecholaminl vede k balooningu



HYPOTEZY

Transientni ischemie pfri rupture plaku str. RIA - spontanni lyza trombu:

IVUS/OCT neprokazalo, overlapping RIA jen u cca 27% apikalnich TTCM

* Epikardialni spasmus — vice tepen, endotelialni dysfce. Pozitivni

acetylcholinovy test jen u malé casti

* Porucha mikrocirkulace — mikrovaskularni spasmus (vyssi TIMI FC, nizsi

TIMI flow)

* Pfima toxicita KA na kardiomyocyty



KATECHOLAMINY:

e Studie srovnavajici hladiny KA u TTCM a u AIM, animalni model (krysy)
* Popsany LV dysfunkce u feochromocytomu a u akutniho poskozeni mozku
* Bioptické studie

* myokarditida, interstic. fibrosa s/bez infiltratd, mononukledarni infiltraty, nekroza
kontrakcnich past

* V dobé LV dyfce nitrobunécna akumulace glykogenu, vakuolizace, rozpad cytoskeletu
a kontraktilnich elementd, zmnozeni kontrakénich pasu, zmnozeni proteind
extracelularni matrix. Po normalizaci LV funkce vymizeni zmén

* V mysSim modelu prokazano, ze vysoké hladiny adrenalinu jsou negativné inotropni
(zména beta-2 adrenoreceptor mediovaného Gs signalniho proteinu na Gi . V oblasti
apexu vyssi hustota receptord (co ale mid- a invertované formy, pac. s norm. KA ?7?7?)



PREDISPOZICNI FAKTORY

* Estrogeny ovliviuji vasomotoriku up-regulaci endotelialni NO synthasy,
oslabuji KA mediovanou vasokonstrikci a sympat. stimulaci ve stresu

* Mozny familiarni vyskyt — spise dispozice nezli klasicka mendelovska
dédicnost
* Popsany polymorfismy B2 receptoru
* Psychiatrické / neurologické onemocnént:
* 27% anamnéza neurologické poruchy
* 42% psychiatrické poruchy (1/2 deprese)

e Osobnost typu D (negativni emocionalita, neschopnost vyjadrit emoce
a socialni izolace) ?



TR | G G E RY Spoustéce TTCM- nase data

fyzicky
trigger
26%

* Intenzivni emocni nebo fyzicky stres

nezjisténo

 Umrti blizkych 50%

e Domaci nasili emoéni
trigger
24%

e Zjisténi zavazné diagnosy
e Tézké financni ztraty nebo prohry
* Prirodni katastrofy

Spoustéce TTCM dle int. registru
e Akutni tézké onemocnéni

nezjisténo fyzicky
28% trigger
36%

* Akutni radost (happy heart sy)
* Nezvykla fyzicka zatéz

* Emocni trigger 39%, fyzicky 35% (19 souboru)

emocni
trigger
28%




Emotional triggers Physical triggers

* depression » cerebral bleeding
« iliness of a close person - stroke, TIA
+ suicide attempt \ « epilepsy, seizure
« divorce i * migraine
/-\‘ + posttraumatic stress disorder 2 . PRgES
A * concussion
* aneurysm rupture

- fear of speech

= robbery / burglary

« fear of surgery /
hospitalization

* move to another city

+ exacerbation COPD

+ asthma attack

* pneumonia

* bronchitis

* pulmonary
embolism

A _\‘ \ [
: N W . larynx spasm
* new job . 1
* job loss , } : ? 0
"  «retirement / R\ * gastrointestinal bleeding
& - . | * Crohn's disease

e * bulging at work :
30 MAAOM X8 ﬂut_.q o THE BEST OF THE BRITISH AND INTERNATIONAL MEDIA exacerbation

* hernia incarce-
ration

+ debt
* huge loss of money
* bankruptcy | f 41 - pheochromocytoma
] * urosepsis
« urolithiasis
+ death of a family
member
+ death of partner \
+ euthanasia of
the pet W

* giving birth
+ vaginal bleeding
« argument with the

partner / family

+ argument with the landiord
* cancer

+ chemotherapy

- flooding
« earthquake i - influenza
fanm, « storm * sepsis
- aircraft noise Eal ] * peritonitis
+ wound infection

AT MATTERS

+ car accident without injury « fracture

~ = downfall without fracture

+ Happy heart syndrome * operation
- winning a jackpot
- birthday party
- birth of grandchild
- wedding + anesthesia
- visiting the opera + administration of
- positive job interview ] 3 ) ) catecholamines




DIAGNOSTIKA

EKG: STE 44%, STD 8%, inv. T 41%, BBB 5%, prodl. QT
Koronarografie, echokardiografie, InterTAK kritéria
EKG — nové zmény: STE (43.7%), STD (7.7%), LQT, neg. T, Q-kmity, nespecif. zmény

Kardiospecifické markery — troponin zvyseny, peak nekoreluje s rozsahem poruchy kinetiky,
CK a MB normalni nebo lehce zvysené

BNP a NT-proBNP vyrazneé zvysené (koreluje s rozsahem poruchy kinetiky)
IL-7, miRNA
CMR - LGE diferencuje IM a myokarditidu, ale pfi pouziti nizSiho tresholdu byva popsano

- Edém jeiuIM a myokarditidy (TTCM v 81%)
_  Detekce trombu v LK (PK)

PET — snizena utilizace glukosy v dysfuncnich regionech (inverse flow metabolism mismatch)

SPECT — snizena perfuze



Chest pain and/or Dyspnea®

ST-elevation

Coronary angiography

Yes Coronary culprit
<+— |esions, which explain
the whole RWMA?

ACS

Check the presence of:
LVOTO

Significant MR

RV involvement

Red flags of acute infectious myocarditis:

_4N_° - Signs and/or symptoms of viral infections

- Elevated ESR andfor CRP
- Pencardial effusion

I No

Yes

TTS

Persistend RWMA?

lNo

TTS confirmed

TTE follow-up ——»

Non ST-elevation

|

InterTAK Diagnostic Score$
25 points
24 points
13 points
12 points
11 points
9 points
6 points
> 70 points
High probability
of TTS

|

Apical, midventricular, or
basal baliooning with
circumferential pattern
Distal LAD flow
visualization

lYes

Stable patient

lYes

CCTA

Female sex
Emotional stress
Physical stress
No ST-segment depression®
Psychiatric disorders
Neurologic disorders
QTe prolongation
< 70 points
Low/intermediate
probability of TTS

CAD <+——

ACS
Acute infectious myocarditis




TERAPIE A PROGNOSA:

Uverview of retrospective analyses, meta-analyses, and case series of medical management for

takotsuho syndrome®

Authors Study No. of Outcome Follow-up time Medication  Effect
patients measures

* Prednemocnicni — lécba jako ACS
* Nemocnicni Mortlty

MACE

 Betablokatory (nejsou data), ACEI/ARB pasetal [ Retrospective 200 N
* symptomaticka th. dle stavu — cave obstrukce LVOT pfi balooningu

* Katecholaminy ??? (30-40%, vysoka mortalita), levosimendan

Dortality

* LVAD u Sokovych pacientl — Impella, VA-ECMO, IABP
e ASA a statiny pri koron. ATS, AKT pfi pfit. trombu (5%) Satoroct Mk ecurence 2460 months

* Clopidogrel ???

e Kardiologicka dispensarisace aspirin

Dtating

* 96% plna restituce fce LK

Ivleta-analy Fecurrence 19-33 tnonths B-Blockers

e 5% arrest

* Intrahospit. mortalita 1-2%

. ARB, angiotensin-receptor blocker, WACE, major adverse




Mild TTS w/o signs of HF*

Cardiology unit with telemetry intermediate Care Unit (preferentially) |
monitoring for at least 48 hrs : dor:

pngider: - ACE inhibitor or ARB LVOTO Primary pump failure
- ACE inhibitor or ARB - Beta-blocker Consider: Consider:
- Beta-blocker - Diureti ( :
Diuretics (if no LVOTO) - IV fluid (if no HF) - Levosimendan

- Nitroglycerin (if no LVOTO) - Short acting Beta-blocker - LVAD (Impelia)
- LVAD (Impelia) - VA-ECMO

Avoid:

- Diuretics

- Nitroglycerin
- |ABP

Acute Heart Failure Treatment

Arrhythmias Thrombo- &/or Embolism
(e.g. VT, VF, Torsades de pointes, AV-Block, (6.g. LV-thrombus, Embolization)
Long QTc)

Consider: - Heparin/Vit.-K Antagonists/NOAC (until first follow-up)
- Beta-blocker

- Temporary RV pacing if AV block Consider anticoagulation:

- Life Vest - if LVEF =30% &Jor a large LVD involving the apex is
Avoid: sk

- QT interval prolongating drugs

- Beta-blockade in bradycardia and QTc >500 ms

- Permanent devices

§;
:
E

Three months or until RWMA recovery Treatment of other underlying disorders, e.g. Recurrence Prevention

ansiaer: 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




=

ospital Complications

Acute heart failure (12-45%) Muzi Zeny
LVOTO (10-25%)
Mitral requrgitation (14-25%) TTKMP (n) 18 123

Cardiogenic shock (6-20%) Vek 69,17 70,53

30-d mortalita (n) 2 8

w TSC Patients
we= CAD Controls
wee Controls W/O CAD

Atrial fibrillation (5-15%)
Moderate LV-thrombus (2-8%) % 1.11% |6.50%

Cardiac arrest (4-6% . -
Av.block-s%( & Resuscitovani (n) |2 14

Vék 73 65,71
Tachyarrhythmia (2-5%) .
A o) 30-d mortalita(n) | 1 4

w i .5%
) % 50,00% |28,57%
Ventricular tachycardia/tibrillation ~3% . .
Acute ventricular septal defect <1% Neresuscitovani(n) | 16 109

Vék 68.69 7115 Time From Index (Years)
30-d mortalita (n) 1 4 MACCE
% 6,25% 3,67% Death

Recurrence

Stroke or TIA
Kaplan-Meierovy krivky preziti pacientti s TTKMP MI

(30-denni sledovani)

Cumulative Proportion Dead

neresuscitovani

Patients (%)

resuscitovani

\

No. of Patients 1750 786 570

3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Pocet dnii




S.A. - ZENA *¥1929

e Z dokumentace - chron. vied. choroba duodena s deformaci bulbu a bulbitidou , chron
pankreatitis , kolonisace Helikobakter pylori, Stp CHCE, vertigin sy etiol pri VB insuf ., M paget
- fibrodisplazie pravé orbity

* Na ulici pad na hlavu, ulozena do stabilizované polohy, pfi prijezdu RZP bez dechu, asystolie,
CRP s ROSC cca 10 minut (bez laické CPR?). Transport na UP FNUSA.

* Echo na UP: Deprese systolické fce LK, EF kolem 35%, segm. porucha kinetiky v oblasti hrotu a
apik. segment( predni a lat. stény. Diastolicka dysfunkce. Bez vyznamné chlopenni vady Ci
znamek vyznamné plicni hypertenze. Stopovy perik. vypotek s maximem pred hrotem LK

* EKG:reg 73/min, PQ0,22, QRS 0,13, RBBB, STD 0,5mm Il, aVF, Imm Ill, T neg Ill, aVF, V1; RES:
diff. dg AIM v terénu RBBB

e HS-cTnT 22

* CT mozku pred koronarografii pro trauma hlavy — bez krvaceni, bez traumatu kalvy, susp. Nalez
na dens axix



* Nasale AVB IlI°, zaveden TPM

* Doplnéno CT krcni patere: je patrna fraktura baze dens axi
dislokaci dorzalné do patefniho kanalu, transversalni migni
léze — bez moznosti NCH intervence

* Bezsedace - areaktivita, koma, rozvoj obvéhové nestability s
IMOSF, exitus letalis do 24h ¥



G.J. - MUZ *1951

* HLPP, stp. polypektomii tl. streva, pollinosa,
spt. ren. kolice

* TRN Vyskov — bilateralni bronchopneumonie
(Klacid, cefotaxim + ciprofloxacin, tamiflu).
Vstupné echo s norm. kinetikou LV

* ARO Vyskov pro progresi resp. insuf. — OTI,
agresivni ventilace (obraz ARDS)

* EKG - STEMI DS, porucha kinetiky DS na echu

* Transfer k akutni koronarografii
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G.J.-MUZ*1951

e HLPP, stp. polypektomii tl. streva, pollinosa,
spt. ren. kolice

* TRN Vyskov — bilateralni bronchopneumonie
(Klacid, cefotaxim + ciprofloxacin, tamiflu).
Vstupné echo s norm. kinetikou LV

* ARO Vyskov pro progresi resp. insuf. — OTlI,
agresivni ventilace (obraz ARDS)

* EKG - STEMI DS, porucha kinetiky DS na echu

* Transfer k akutni koronarografii




e HLPP, stp. polypektomii tl. streva, pollinosa,
spt. ren. kolice

* TRN Vyskov — bilateralni bronchopneumonie
(Klacid, cefotaxim + ciprofloxacin, tamiflu).
Vstupné echo s norm. kinetikou LV

* ARO Vyskov pro progresi resp. insuf. — OTlI,
agresivni ventilace (obraz ARDS)

* EKG - STEMI DS, porucha kinetiky DS na echu

* Transfer k akutni koronarografii




G.J. - MUZ *1951

e HLPP, stp. polypektomii tl. streva, pollinosa,
spt. ren. kolice

* TRN Vyskov — bilateralni bronchopneumonie
(Klacid, cefotaxim + ciprofloxacin, tamiflu).
Vstupné echo s norm. kinetikou LV

* ARO Vyskov pro progresi resp. insuf. — OTlI,
agresivni ventilace (obraz ARDS)

* EKG - STEMI DS, porucha kinetiky DS na echu

* Transfer k akutni koronarografii — koronarni
tepny bez stenos, EF LK 55%, hypo/akineza
DS a ¢asti anterolateralné — bazalni az mid
forma




G.J. - MUZ *1951

* HLPP, stp. polypektomii tl. stfeva, pollinosa, stp.

ren. kolice e

* TRN Vyskov — bilateralni bronchopneumonie
(Klacid, cefotaxim + ciprofloxacin, tamiflu).
Vstupné echo s norm. kinetikou LV

* ARO Vyskov pro progresi resp. insuf. — OTI,
agresivni ventilace (obraz ARDS)

* EKG - STEMI DS, porucha kinetiky DS na echu

* Transfer k akutni koronarografii — koronarni
tepny bez stenos, EF LK 55%, hypo/akineza DS a
casti anterolateralné — bazalni az mid forma

 ARK - ARDS, agresivni ventilace, KA, CVVHD,
meropenem + vanko + fluko, progredujici MOSF

* Pfimy prikaz HIN1

» VV ECMO neindikovano, exitus letalis béhem 21
dnt od pocatku symptomu
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ZAVER:

* Nejasna etiologie onemocnéni

* Nelze vyloucit heterogenni skupinu s vice mechanismy
e \eétSinou dobra prognosa

e Cave obstrukce LVOT pri apikalni formeé

* Muze byt rekurentni (5%)

* Prinalezu TTCM prospektivni sledovani — kontrolni echo, CMR, odbéry
kardiospecif. markert, EKG, telemetrie 48h i u stabilnich pacient(

* U fokalni nebo midventrikularni formy myslet na SCAD

e Data vetSinou registry a mensi soubory
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