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| DANNI A LUNGO TERMINE DELLA SINDROME DI
TAKOTSUBO (CARDIOMIOPATIA DA STRESS)
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Caso Clinico Sig.ra Cesarina

Donna di 66 anni con sindrome ansioso-depressiva
Assenza di FR coronarico
I 3.2.2018 trova il figlio di 29 anni morto nel letto

Insorgenza improvvisa di violento dolore costrittivo retrosternale

Immediata attivazione del 118



ECG teletrasmesso
all’UTIC dell’Ospedale Maggiore di Bologna
3.2.2018 ore 12.51
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Ventricolografia: 3.2.2018 ore 14.16
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ECG: 4.2.2018

Referto ECG 12 Deriv. (Standard)

Disp.: Let 4 Veloc.: 25 mm/sec Perif: 10 mm/mV Precor: 10 mm/mV LarghBanda: 0.5-20 Hz




Caso Clinico Sig.ra Cesarina

* Decorso clinico non complicato

* Dimessa in 5a giornata

e Al controllo ad 1 mese e 12 mesi: ECG normale e normale funzione
VS all’ecocardiogramma



Sindrome di Tako-Tsubo

Transitoria disfunzione cardiaca in assenza di lesioni coronariche
Aspetto balloniforme della parte apicale del cuore

Forte prevalenza femminile, specie in postmenopausa

Forte associazione con stress emotivi o fisici




@ ESC European Heart Journal (2018) 39, 2032-2046 CONSENSUS PAPER

European Society doi:10.1093/eurheartj/ehy076
of Cardiology

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

@ ESC European Heart Journal (2018) 39, 2047-2062 CONSENSUS PAPER

European Society doi:10.1093/eurheartj/ehy077
of Cardiology

International Expert Consensus Document
on Takotsubo Syndrome (Part ll): Diagnostic

Workup, Outcome, and Management Ghadri et al.




International Takotsubo Diagnostic Criteria
InterTAK Diagnostic Criteria

Patients show transient® left ventricular dysfunction (hypokinesia, akinesia, or dyskinesia) presenting as apical ballooning or midventricular, basal,
or focal wall motion abnormalities. Right ventricular involvement can be present. Besides these regional wall motion patterns, transitions be-
tween all types can exist. The regional wall motion abnormality usually extends beyond a single epicardial vascular distribution; however, rare
cases can exist where the regional wall motion abnormality is present in the subtended myocardial territory of a single coronary artery (focal
TTS).

An emotional, physical, or combined trigger can precede the takotsubo syndrome event, but this is not obligatory.

Neurologic disorders (e.g. subarachnoid haemorrhage, stroke/transient ischaemic attack, or seizures) as well as pheochromocytoma may serve as
triggers for takotsubo syndrome.

New ECG abnormalities are present (ST-segment elevation, ST-segment depression, T-wave inversion, and QTc prolongation); however, rare
cases exist without any ECG changes.

Levels of cardiac biomarkers (troponin and creatine kinase) are moderately elevated in most cases; significant elevation of brain natriuretic peptide
is common.

Significant coronary artery disease is not a contradiction in takotsubo syndrome.

Patients have no evidence of infectious myocarditis.”

Postmenopausal women are predominantly affected.

Ghadri JR et al. Eur Heart J 2018; 39:2032-46
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= Fenotipi clinici di TTS

= Prognosi intraospedaliera
= Prognosi a breve termine

= Prognosi a lungo termine
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Emotional triggers Physical triggers

« depression

« iliness of a close person

* suicide attempt

« divorce

* posttraumatic stress disorder

« cerebral bleeding

« stroke, TIA ‘) /

+ epilepsy, seizure ~ '
* migraine \' b T 5
* PRES *
*+ concussion | i
* aneurysm rupture

« fear of speech

* robbery / burglary

- fear of surgery /
hospitalization

+ exacerbation COPD
« asthma attack |
* pneumonia Al

* move to another city o * bronchitis —
* pulmonary
embolism
, * larynx spasm
* new job
* job loss : ” <
* retirement | . gastroulntestlnal bleeding a
+ bulging at work | + Crohn's disease N/
| exacerbation o |
* hernia incarce-
ration b
3
* debt
* huge loss of money
* bankruptcy / « pheochromocytoma

* urosepsis
‘ * urolithiasis
« death of a family
member
« death of partner k
+ euthanasia of
the pet

* giving birth
* vaginal bleeding

« argument with the
partner / family

« argument with the landlord
+ cancer

* chemotherapy
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« flooding

« earthquake
« storm

« aircraft noise

* influenza

+ sepsis

* peritonitis

+ wound infection

« car accident without injury

) « fracture A,
« downfall without fracture N

* Happy heart syndrome
- winning a jackpot
- birthday party
- birth of grandchild
wedding
- visiting the opera

= masithes Iak intardews i1 44 L\

« operation

* anesthesia
+ administration of

raterhalaminae

Fattori emozionali
e fisici implicati
nella Sindrome

di Takotsubo

Ghadri JR et al. EHJ 2018; 39:2032-46




Apical Type

Midventricular Type

Basal Type

Focal Type

4 diversi tipi di
distribuzione delle
alterazioni della
cinetica VS nella

Sindrome di

Takotsubo

Ghadri JR et al. EHJ 2018; 39:2032-46



Prognosi della Sindrome di Takotsubo

Agenda

= Diagnosi e fenotipi clinici di TTS
= Prognosi intra-ospedaliera

= Prognosi a breve termine

= Prognosi a lungo termine



In-hospital Complications

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%

Moderate

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

Death (1-4.5%)

Ventricular tachycardia/fibrillation ~3%
Acute ventricular septal defect <1%

Ghadri JR et al. Eur Heart J 2018; 39:2047-72




Confronto eventi intra-ricovero TTS vs SCA

TKS 455 pz
m SCA 455 pz

10,5

()
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Shock cardiogeno Mortalita TOT
Templin C et al N Engl J Med 2015; 373:929-38



Prognosi a breve termine TTS vs STEMI

Follow-up 28 giorni

5.7 m TKS 286 pz
= STEMI 286 pz

5,5

MORTALITA'TOT
Stiermaier T. Eur Heart J Acute Cardiovasc Care 2016; 5:489-96



Predittori di mortalita intra-ospedaliera in TTS

Studio osservazionale 1750 pz con Takotsubo
-> 22% eventi clinici maggiori intra-ospedalieri

Subgroup

Catecholamine use

Age >70 yr

Female sex

Physical trigger

Heart rate on admission >100 beats/min
LVEF on admission <45%

First troponin level >10x ULN

QTc prolongation

Odds Ratio (95% Cl) P Value
e 966 3.74-2496) (0000
i 294 (120-722)
= 085 (0.22-3.27) 031
o 282 (109-730)
= 2.34 (0.96-5.69) 0.06
—- 068 (0.27-1.68) 040
E 209 (0.86-5.07) 010
- 122 (051-29)) 0.66
01 10 100

Templin C et al. N Engl J Med 2015; 373:929-38 (Letter)
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Alterations in Cardiac Deformation, Timing W) s
of Contraction and Relaxation, and Early
Myocardial Fibrosis Accompany the Apparent

Recovery of Acute Stress-Induced (Takotsubo)
Cardiomyopathy: An End to the Concept
of Transience

52 pazienti con TTS tipica
ECOcardiogramma e RM cardiaca BASALE e a 4 MESI

= normalizzazione cinetica, volumi e FE
= persistente alterazione strain longitudinale e radiale

(ECOcg) ed espansione volume extracellulare per
microscopica diffusa fibrosi miocardica (RM)

Schwarz K et al. J Am Soc Echocardiography 2017; 30:746-55



Predittori di mortalita ad 1 anno in TTS

1750 pz

I-Year Mortality HR (95% C.1.) P Value
Typical TTS 1.86 (0.84-4.13)

Age > 70 yr 1.20 (0.72-2.02)

Atrial fibrillation 2.70 (1.40-5.21)

ST-segment elevation 1.03 (0.62-1.69)
LVEF on admission < 45% 2.31(1.25-4.28)
Hypertension 0.94 (0.54-1.64)

Positive family history 0.66 (0.32-1.34)

Neurologic disorders 2.07(1.26-341)

Acute psychiatric disorders 0.43 (0.13-1.37)

0.1

Ghadri JR et al. JAMA Cardiol 2016; 1:335-40
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Survival, %

Four-Year Recurrence Rate and
Prognosis of the Apical Ballooning Syndrome

Ahmad A. Elesber, MD,* Abhiram Prasad, MD, FACC,* Ryan J. Lennon, MS,¥
R. Scott Wright, MD, FACC, FESC,;* Amir Lerman, MD, FACC,* Charanjit S. Rihal, MD, FACC*

Studio retrospettivo 100 pz con TTS vs popolazione generale

The 4-yr prognosis of pts
with TTS is excellent,
paralleling the general
clinical course of quick
symptoms resolution

RN

o

(@)
|

(0]
o

(o)}
o

N e
o o
I S S S Iy

o

—— Observed
.................... Expected

Elesber A et al

o
(&)}
N
o
RN
(S}

JACC 2007; 50:448-52



Mortalita in TTS vs SCA vs controlli
Swedish Coronary Angiography and Angioplasty Register

TKS n. 505

SCAn. 1010
Controlli n. 1005
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Tornvall P et al. JACC 2016; 67:1931-6




Clinical Features and Outcomes

of Takotsubo (Stress) Cardiomyopathy

1750 pts; 90% women; mean age 66.8 years
International Takotsubo Registry; 26 Centers in Europe and US

Long term follow up

- MACCE

— Death
Recurrence
Stroke or TIA

—_— Ml

9.9% pts yr
5.6% pts yr
1.8% pts yr

Templin C et al N Engl J Med 2015; 373: 929-38



Confronto prognosi a lungo termine TTS vs STEMI

Follow-up 3,8 anni

m TKS 286 pz
u STEMI 286 pz

MORTALITA'TOT MORTALITA'CV
Stiermaier T et al. Eur Heart J Acute Cardiovasc Care 2016; 5:489-96



Long-Term Prognosis of Patients With
Takotsubo Syndrome

T — Takotsubo Syndrome

445 pz TTS — STE-ACS
445 pz SCA 5 30 — NSTE-ACS

Mortality (%)
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Ghadri JR et al. JACC 2018; 72:874-82

No. at risk




Mortalita a distanza in Sindrome di Takotsubo

Studio osservazionale in 249 pz con TTS - Follow-up 4,7 anni

<— No. TTC patients

Incomplete
follow-up

" TTS marker

™ follow-up severita

Cause: patologia di
- Cancro

base

- BPCO
- Sepsi

FOLLOW-UP , INTRA

POST DIMISSIONE | RICOVERO
Sharkey SW et al. Am J Cardiol 2015;116:765-72



Mortalita a distanza in TTS tipica vs atipica

1750 pz

20+

X

=

%

(V]
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107 Typical

Atypical

0 T T T T T l T
Months 0 2 4 6 8 10 12
Years 1 2 3 4 5 6 7 8 9 10
No. at risk
Typical 1430 650 475 365 257 171 115 74 39 17 10
Atypical 320 157 121 92 69 43 29 16 10 4 1

Ghadri JR et al. JAMA Cardiol 2016; 1:335-40



Short- and Long-Term Prognostic )
Relevance of Cardiogenic Shock in
Takotsubo Syndrome

Results From the RETAKO Registry

11 pz (11,4% shock cardiogeno in fase acuta)- follow-up mediano 284 gg

30-
— No CS
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Q. atris
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Almendro-Delia M et al. JACC HF 2018;6:928-36



445 pz TTS
445 pz SCA

Prognosi TTS vs fattore causale
InterTAK Classification
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Days
Years

P<0.001 :

—— Emotional Stress| c¢LassE|
Physical Activities, Medical Conditions, or Procedures
—— Neurologic Disorders| CLASSEIlb
No Stress Factor | CLASSEII

—— Acute Coronary Syndrome

CLASSE lla

P < 0.001

O 10 20 30

Ghadri JR et al. JACC 2018; 72:874-82




Prognosi TTS vs fattore causale
InterTAK Classification

5-Year Mortality HR (95% Cl) p Value

Emotional stress (Class 1)

Physical activities, medical conditions, or procedures (Class Ila) : @H - 6.44) <0.001
I
Neurologic disorders (Class IIb) | .96 - 11.2 <0.001
: (5.76) )

No stress factor (Class I1) | 2.14 (1.20 - 3.82) 0.010

FATTORE CAUSALE

CLASSE | Stress emozionale

CLASSE 23 Stress fisico da attivita fisica, condizione medica o
procedura

CLASSE 2b  Stress fisico da patologia neurologica
CLASSE 3 Nessun fattore identificabile .

Ghadri JR et ai. JACC 2018; 72:374-52



Circulation

OBRIGINAL RESEARCHARTICLE

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

37 pz con pregresso TTS (>12 mesi) vs 37 soggetti sani di controllo
FEVsn conservata ma:

= Riduzione indici funzionali (GLS -17 vs -20 - p < 0.006)
= Frequente persistenza sintomi da scompenso cardiaco (87%)

= Riduzione VO2-max (24 vs 31 ml/kg/min - p< 0.001)
Scally C et al. Circulation 2018; 137:1039-48



Test Cardiopolmonare in pazienti con pregresso TTS

20 pz con TTS > 12 mesi vs 20 controlli matched
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Takotsubo Patients Controls
(n=20) (n=20)

Scally C et al. Circulation 2017; 137:1039-48



CLINICAL RESEARCH

Long-Term Prognosis and Outcome n
Predictors in Takotsubo Syndrome

A Systematic Review and Meta-Regression Study

Coefficient=0.002
o 95% C1 0.000-0.004

P=0.05
o]

. . oz-003° Associazione tra mortalita a
lungo termine

S0 S5 60 65 75 80

000 005 010 015 020

Coefficient=0.001

Physical stressor st e caratteristiche cliniche (eta,
stress fisico e forma atipica)

Metanalisi di 54 studi
s Totale 4.679 pz con TTS

Coefficient=0.001
95% C1 0.000-0.002
P=0.0001

000 005 010 015 020

)
1=
=
| S
)
wiad
o
=7
=
=
©
S
=
©
j =
o
—

000 005 010 015 020

Pelliccia F et al. JACC HF 2019; 7:143-54




Take Home Messages

= La prognosi del TTS e comparabile a quella delle SCA sia in fase
acuta che nel successivo follow-up nonostante I'apparente
recupero funzionale

= Esistono fenotipi di TTS a piu alto rischio caratterizzati da una
prognosi peggiore a breve e a lungo termine, quali quelli con TTS
atipica, trigger fisico o assente, shock cardiogeno in fase acuta

= |l riconoscimento dei diversi fenotipi clinici di TTS e utile per una
stratificazione prognostica sia a breve che a lungo termine,
consentendo l'identificazione dei pazienti da sottoporre ad un piu
stretto follow-up clinico.



