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Takotsubo Syndrome after tragic news Takotsubo Syndrome: First Report
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me: Epidemiology

Takotsubo Synd
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me: Still underappreciated
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The number of TTS diagnoses increased by 30%
(P <0.001) per calendar year from 2005 to 2013

Redfors B et al. Int J of Cardiol 2015
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Takotsubo Syndrome
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Ghristian Templin, MD, PuD," L. Chrstian Napp, MD." Jelena R. Ghadri, MD*
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Treatment and
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Templin C et al. JACC 2016

Takotsubo Syndrome: ESC Guidelines STEMI & Non-STEMI

® £sc GUIDELINES

ESC Guidelines for the management of acute
myocardial infarction in patients presenting
with ST-segment elevation

ESC Guidelines for the management
of acute coronary syndromes in patients
presenting without persistent ST-segment
elevation

s-induced (Takotsubo) cardiomyopathy s 3 recently recog:
rome, wihich may be diffcul to dferentiate from STEMI

be defayed and. i the o yocard:

nether sgnficant culprit coranary ariery stenosi nor ntracoron.

functon.

Tako - Tsubo cardiomyopathy, aso called apical ballooning, s

o 1
 coronary angjography and an acute transient LV (more frequently
. motion
abnormalites do not match a territory of coronary perfusion. 3
coronary aetiology must be excluded by coronary angiogram. An
incidence of 2% in patients admitted for ACS has been reported,
but this may represent an underestimation™”” An incidence of
5.9% was documented among post-menopausal women admitted
with suspected ACS* Three-quarters of patients with Tako~
Tsubo cardiomyopathy have higher serum catecholamine levels.
and a vascular dysfunction leading to microvascular spasm has.
been proposed as an underlying mechanism.**' There is a lack of
consensus on the dagnostic criteria as well as therapy ™
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International Takotsubo Registry (InterTAK Registry)
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InterTAK Collaborators

Takotsubo Syndrome

Clinical Features and Outcomes

46 e 478th

Templin C*, Ghadri JR* et al. N Engl J Med. 2015

Patients

Takotsubo Syndrome: Age and Gender Distribution

2507

2004

1504

1004

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

89.8% women

Mean age total cohort 66.4 years
Mean age women 66.8 years
Mean age men 62.9 years

79.1% women >50 years

Templin C*, Ghadri JR* et al. N Engl J Med. 2015
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Takotsubo Syndrome: Baby TTS

Takotsubo Syndrome: Presenting symptoms
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g Female premature born baby,
1060 gram
27.6 weeks' gestation born to a
31-year-old caucasian mother
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Dyspnea Cardiac
arrest
7% NA 5% NA

Tsuchihashi etal. 67%

Kurisu et al. 63% 20% 6.7% NA NA
Seth et al. 25% 58.3% 8.3% NA 8.3%
Desmet et al. 62% 38% 7.6% 7.6% NA
Sharkey et al. 100% 5% NA 55% 5%
Wittstein et al. 95% NA NA 26.3% NA
Eitel et al. 88% 4% NA 1%
Schneider etal.  72% 16% 3% 1.8% NA
Templin et al. 75.9% 46.9% 7.7% 9.9% 8.6%

NA=not available
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Takotsubo Syndrome: ECG features on admission
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Triggering factors of Takotsubo Syndrome

LeRs inversion
S 4%

ST-depression Qe prolongation
8% 48%

ST-elevation E C G
44%

modified Templin C*, Ghadri JR* et al. N Engl J Med. 2015

Triggering factors
(N=1750)
38.0% Pryscat ggors
= 27.7% Emotonal ogors
1 7.8% Bothphyscal and motonal igpers

l 25:5% No evdont vigger

Templin C*, Ghadri JR* et al. N Engl J Med. 2015
Schlossbauer S et al. & Templin C. Praxis (Bern 1994) 2016
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Takotsubo Syndrome: “Happy Heart Syndrome” Takotsubo Syndrome: Different Types & Ejection Fraction

@

Happy heart syndrome: role of positive emotional
stress in takotsubo syndrome

LvEF )

Table | Happy heart events (n = 20) ¥,
[ ———

= P
Patient S Posalve job intenview ‘.d
Paew6  Weadng

Patient ] Son' weddig
Paent 3 Mesting wher 50 yews weh friends fom high schosl

Paient 7 Favouris driver won race car competon 81.7%
Puien8  Becoming

s . O, A e, s Do, Dt R B, Patlent 4 Preparing S0uh wedding sniversary (plessant
Patent & Sumpeie arewell eelebrason

Pk P, o . L, et T

apical type
midventricular type

14.6%

Patiant 10 Son's company opening

Patent 11 Favourne rughy wam won gume
Patient 12 Emacional spaaking during a fiend's briday
Patient 1 Celcbrating 00th birhley

- mypica etz

basal type
focal type

Patient 18 Unexpocted vistfrom favourte nephew.
Patient 19 Grandehildren vising from London (sbroad)
Patient 20 Bocorring grest grandmether

Templin C*, Ghadri JR* et al. N Engl J Med. 2015 Ghadri JR et al. & Templin C. JAMA Cardiology 201
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Takotsubo Sy )] . .
ming focal Takotsubo by cardiac MRI Takotsubo Syndrome: Atypical Forms

Patients with atypical TTS are characterized by:

> Younger age of onset

> Neurologic disorders 1

Cine 2CH Cine SAX
> ST-segment depression 1

' Lad

f » More preserved LVEF

> Lower BNP values on admission

T2-Edema Late gadolinium enhancement Courtesy of PD Dr. Robert Manka . . .
University Hospital Zurich Ghadri JR et al. & Templin C. JAMA Cardiology 2016
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Takotsubo Syndrome: Case & Clinical pitfall Takotsubo Syndrome: Case Presentation
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66-year old female

1
| L .

history of panic disorder
hsTNT: (0.010 to 0.177ng/ml, cut-off 0.014ng/ml
Myoglobin: (33 to 61 ng/ml, cut-off 58 ng/ml)

+ CvRf: smoking

PEA during anaesthesia CK: remained normal

cardiopulmonary resuscitation with 30 chest compressions

21 22

Myocardial Infarction, Takotsubo Syndrome
Takotsubo Syndrome or both? and Coronary Artery Disease
« hsTNT decreased to 0.101 and 0.029ng/ml within 24 hour
* NT-pro BNP increased to 331 and 1338ng/I |

‘ ‘ — } T,

B

SVD  Ne1S5  662%  506%%stonosis NT6  325%
MVD  NeTS  338%  70.99%stenosis N=147 628%
100% stenosis N1 47%

incomplete knewledge and diagnostic work up
may lead to a false diaghosis

and contribute to a wrong and
underestimated incidenceof TTS!

0w
roe
Diagnosis: midventricular Takotsubo syndrome
with concomitant significant coronary lesion
P universitatsspital 28102023 Some s USZ 2o Napp LC et al. & Templin C. Eur Heart J. 2019
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-Heart-Connection

Takotsubo Syndrome: Brain-Heart-Connection

European Heart Journal @

Altered limbic and autonomic processing
supports brain-heart axis in Takotsubo
syndrome
Christian Templin'*", Jiirgen Hanggi*!, Carina Klein?, Marlene S. Topka®,
Thierry Hiestand', Rena A. Levinson', Stjepan Jurisic’, Thomas F. Lischer™*,
Jelena-Rima Ghadri'¥, and Lutz Jancke™**
Parasympathetic Network Sympathetic Network Default mode Network ‘Whole brain level

> decreased communi n between brain regions associated with emotional processing and the autonomic nervous system,
‘which controls the uncon: s workings of the body, compared to the healthy people.

26

ome: Brain-Heart-Connection Takotsubo Syndrome: Brain-Heart-Connection

Ehe New JJork Eimes
JAM A Broken—Heart Syndrome The scans suggest that broken-heart syndrome probably begins in

the brain with its reactions — or overreactions — 1o stress, says Christian

IS Not AH n the Head Templin, the professor of cardiology at University Hospital Zurich who led

the study. It's unclear if stress changed the brains of people with Takotsubo in

For Broken Heart Syndrome,
Brain May Hold the Key

ways that then led to heart damage or if their brains were instead predisposed
10 handle stress poorly. Nor is it clear how the disturbed brain remakes the
heart, But, Templin says,

ress hormones are released, which might affect
cardiovascular response.” The study underlines the fact that our brains and

hearts are connected even more intimately than scientists have believed,
Sancar F. et al. 2019

Templin says. Biochemical cross talk between them affects both. Grief can

break a body; 50 no one should hesitate to seek help in handling stress.

by Gretchen Reynolds March 19, 2019
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drome: Cancer Takotsubo Syndrome: Cancer
E Different clinical profile of TTS patients with malignancy A asfectsof distiete
compared to TTS patients w./o. malignancy T Tumorigenesis 2 Timor prgsson zgmf:;s'uvs s 1. Stress kann die Tumorentstehung
i = .
o y Apipa, e sl }’—9 durch DNA-Schéden férdern.
t it t b « <
- age at onsef e —
= = H [—— Genoms sttty — i ot .
£, T t Physical triggering factors — 2. Stress kann das Fortschreiten des
E Lymenama G oo Tumors beglinstigen, indem er die
] Py wtumorigenc immune cell !
5 Foa——— | Left ventricular ejection fraction Apoptose von Tumorzellen reduziert und
3 = Angiogenese, Glykolyse und
1 Acute cardiac care treatment Neurogenese férdert.
1 In-hospital complications £ e . .
3 e 3. Stress kann die Tumormetastasierung
e & 4| w{g% férdern, indem er eine prometastatische
— = T il Mikroumgebung und prémetastatische
©0 © wumnare Yawogormeos e Nischen schafft.
Cammann VL et al. JAHA 2019 €00 oy Wuet al. Sci Adv. 2022
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Takotsubo Syndrome: In-hospital Outcome

Sinus thythm 057(031105) P=007
Cardiopulmonary resuscitation ST-segment eevation 07000531.17) Pe02s

— Death Qe prolongation 143098208 P=006
10 15 2 First troponin > 10x ULN 168(1.15244) P=0.007
: Patients (%) LVEF on admision < 45% b 20007038 Peoonn

Points  Prediction of TS OR{S5% CLj P Valuo ==
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" o = 74 M Takotsubo cardiomyopathy I Acute coronary syndron Composhe endpoint  OR(95%CL)  Pvalue
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Pryersane assroers poon 3 / T Composite endpoint oo son 0660911 Ptk
Neurcioge dscrders Pt B g o oo Catecholamine use Emotonal trigger{ -] 046(02¢088) P=0019
Qe riongaton P08 Z Cinical Practce Cardiogenic shock Physica trigger

st st - Acute neurclogic or psychiatic disease 1 161(1.02252) P=00%0
% % E Invasive or noninvasive ventiation o0 orpey (12

i 45@871) P00l
-

01 1 10
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Ghadri JR et al. & Templin C. Eur J Heart Fail. 2016 [ ————  www.takotsubo-registry.com | Templin C*, Ghadri JR* et al. N Engl J Med. 2015
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Takotsubo Syndrome:

Complications
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Takotsubo Syndrom: ventricular rupture

Schlossbauer*, Ghadri* et al. & Templin C. Swiss Medical Weekly 2017

suopesdias vy

Tachyarthythmia (2-5%)
rare Bradyarrythmia (2-5%)

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

Atrial Fibrilation (5-15%)
)

Acule Heart Failure (12-45%)
LVOTO (20-25%)

Mitral Regurgitation (14-25%)
Cardiogenic Shock (6-20%)

frequent

Jaguszewski M, Ghadri JR, Templin C et al. Eur Heart J. 2012
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Takotsubo Syndrome: Thromboembolic Complications

Thromboembolic Events.
N=53

B10% LV thrombus
— 300% Ischemic siroke
= 20% Coronary thrombus
= 10% RV mombus

- 0% Others

Prevalence 3.5%

No. of Thrombosmbelic Events

3 5 % 8 7 8 B T W omow 15w
Time aftor TTS Event (Days)

Ding KJ et al. & Ghadri JR ATVB 2020
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Takotsubo Syndrome - Thromboembolic Complications

ntarTAK Theombus Risk Scare
e
Apeal TS ypa 2 pos.
Provous vascula: dssase® 15 poinis.
e g ver <30% s
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Tome st 178 Eveet
== = 25 2 o8 & Ding KJ et l. & Ghadri JR ATVB 2020
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Takotsubo Syndrome: Long-Term Outcome

9.9% per patient year

100-
5.6% per patient year
0 1.8% per patient year
1.7% per patient year
€ w 0.3% per patient year
&

— MACCE

— Death
Recurrence

~— Stroke or TIA

— MI

No. of Patients 1750 786 570 431 300 191 126 71 38 17 L]

Templin C*, Ghadri JR* et al. N Engl J Med. 2015
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Takotsubo Syndrome: Recurrence

Change of TTS Types Change of Stress Factors
I3 S

Kato K et al. & Templin C. JACC 2019
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Takotsubo Syndrome: Outcome depends on Triggers

CENTRAL ILLUSTRATION InterTAX Claseifcation
Cassk Takotsubo syndrome reated to emotional stress
(P e A e e F——
Class s Takotsubo physical actvi or proceduces L. —
Class i Takotsubo syrdrome secandary to neurologic disarders B
Classill:  Takotsubo syndrome without an dentifiable triggering factor
oo
G, L. et o3 G ool 208720) 57482 nooe
o o
- W

Ghadri JR et al. JACC 2018
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Takotsubo Syndrome — A microvascular ACS

EorTONS PAGE

Symptom
Is takotsubo syndrome a microvascular acute
coronary syndrome? Towards of a new definition Wi
Thermas P, Lischer* and Chcian Tarmgln Diagnosis
ECG
B o] [ o] [ cume] e cx o]
¥ N e Baviese e | [ Jrecaymana | [ T Srem s
R | i | (ot | [y | 22

B e ][] (][]

e ponsw | [ caosens | [cxnsen | [srozim |

Liischer TF & Templin C. Eur Heart J. 2016
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me - Therapeutic Management

Takotsubo Syndrome: InterTAK Diagnostic Criteria

23.10.2023

Mild TTS wio signs of HF*# Heart Failure/Pulmonary Edema**
logy Table | International Takotsubo Diagnostic Criteria (Inter TAK Diagnostic Criteria)
foratleastd s
Lvoto? Lvoto? 1 Pavents show transient” (eft ventricula (hypolanesia, akinesi. o dyskinesia) presenting as apical ballooning or midventricular. basal.
orfocat vl motion sbnormmalies, At venricula ivoivement can be present, Beses these egionsl wall mation panterms, trinations be-
™ ves I ves ool ypes can exist alty usua beyonda Sarnion, bawerer, e
casescan exit where the regoral wall me the subtended myocarsal terriary of ey atery (foat
Consider Diretos Consider: Consider: :
+'ACE infibitor or ARB Nitrogiycerine IV fuid IV fuid TTS)
< Pocker -Shortacting pbkcker | BPo90mmHg 8P <90mmg - Short acting -bocker L An emotianal physical.or combined symdroma avent, bt s ot chigetory
3 g Gorders e, subirachacid haemorbafe. Rrcke/ T K chac ) wll a3 pheadhromocyoma ey v a8
- akctsto syndrome.
o 4 New ECG abnormalities are present (ST-segment elevaton, ST-segment depression, T-wave inversion, and Qe prolongation): however. rare
N Persistant shock? L g epe epr L4 8 X
cates it it any ECG chnges
*Avoid: Ives s Levels of eardiac biomarkers (troponin and creatine ki
(I3 e common,
“Aoraine . |
+ Noradrenaline - (ongoing) Congestion? ‘Shock and severe pulmonary failure? SO COPEgERCIER Xt U
+ Dobutamine e pomenery 7 myocard
Hiinone
+ Isoproterenol Yes. & Postmencpausal women are predominantly affected.
erTAK Thrombus Risk Score: Lvoto? ves [ e [RE—
Apica type 2poins aapred
Prio vasouar sorcer 15 poms B
WECadm > 10x 10°celsid 1 ponts o
S Lpont v Ghadri JR et al. Eur Heart J. 2018
points anticoaguiation Consider > Levosimendan Impella. VA-ECMO
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Takotsubo Syndrome: Change of Knowledge
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Vielen Dank!

Epidemiology.

Provious notion
Tebotsuoa cardiomyopathy
[E—
sapan
Asian dascont
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ety

Trggering factors

Emotonsi riggers
Nogatve Mo everés
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Absanc of neurdogic iy

Morphological variants

ApialBatooning

Benion prognosis

Cammann VL et al. Curr Atfferoscler Rep. 2021
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Takotsubo Syndrome — Proposed Relationship Between Risk Profile and

Degree of Sympathetic Stimulation Needed to Precipitate TTS

Neormal High
Profile A Profile B
Low Risk Medium Risk
€., young healthy person e ——
Profile € Profite D
Medium Risk High Risk
9 o4,
iy depression, on SNRI
USZ ozt

i

i

I

Wittstein IS. JACC 2020
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