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Acute reversible myocardial injury with | A Schema of Takotsubo | [ B teft ventriculography \‘\
transient regional ventricular dysfunction ~

Estimated at 1-2% of ACS, risk of mortality . «
not dis-similar to ACS

Recurrence rate 2-4%

Diastolic pae %,
N

Reported after happy events too

~90% women (but men have worse
outcomes)

28% emotional triggers and 36% physical
triggers, 28% without evident trigger

Complications: heart failure (12-45%),
LVOT obstruction, mitral regurgitation
(SAM, functional), cardiogenic shock,
arrhythmias, thromboembolism, cardiac
rupture

Takotsubo
(Trapping pot)

De Chazal et al, JACC 2018, Templin et al, NEJM 2015, Manabe et al, INC 2019, Arcari et al, JACC 2022
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TABLE 1 Diagnostic Criteria for Stress Cardiomyopathy According to Heart Failure Association of the European Society of Cardiology, Mayo Clinic Criteria, and
InterTAK Diagnostic Criteria

Heart Failure Association-European Society of Cardiology Criteria

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

2. The regional wall motion abnormalities usually* extend beyond a single epicardial vascular distribution, and often result in circumferential dysfunction of the
ventricular segments involved.

3. The absence of culprit atherosclerotic coronary artery disease, including acute plaque rupture, thrombus formation, and coronary dissection or other pathological
conditions to explain the pattern of temporary LV dysfunction observed (e.g., hypertrophic cardiomyopathy, viral myocarditis).

4. New and reversible electrocardiography abnormalities (ST-segment elevation, ST-segment depression, LBBB,t T-wave inversion, and/or QTc prolongation) during
the acute phase (3 months).

5. Significantly elevated serum natriuretic peptide (BNP or NT-proBNP) during the acute phase.

6. Positive but relatively small elevation in cardiac troponin measured with conventional assay (i.e., disparity between the troponin level and the amount of
dysfunctional myocardium present).+

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

De Chazal et al, JACC 2018
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_ _ Methalist
agonists, stress echocardiography A A

Reported with us beta receptor

m Clinical Features on Admission of Patients With Stress Cardiomyopathy

Age HR MAP Killip Peak Tn- Max QTc Hemodynamic Ballooning EF
Patient # (yrs) Sex Drug Event (beats/min) (mm Hg) Class (ng/ml) (ms) Support Pattern (%)
1 46 M Dobutamine Dobutamine 92 55 1 0.17 475 None Apical 35
echo
2 51 F Dobutamine § Dobutamine 59 60 2 0.46 652 IABP Midventricular 35
echo
3 41 F Dobutamine § Dobutamine 63 77 1 4.1 477 None Midventricular 35
echo
4 30 F Epinephrine Suicide 88 55 4 0.47 499 Dopamine Apical 15
attempt
5 24 F Epinephrine Liposuction 100 55 3 3.2 540 Dopamine Apical 15
48 F Epinephrine Facelift 85 69 3 5.6 568 None Basal 35
7 44 F Epinephrine Keloid 136 67 3 12 471 Norepinephrine Basal 40
repair
8 20 M Epinephrine Colonoscopy 100 57 3 7.4 607 None Basal 40
9 54 F Epinephrine Vasovagal 100 121 1 4.4 504 None Basal 40
syncope

EF = ejection fraction by echocardiography; HR = heart rate; IABP = intra-aortic balloon pump; MAP = mean arterial pressure; Max QTc = maximum corrected QT interval; Tn-l = troponin-I.

Abraham et al, JACC 2009
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Emotional Stress Physical Stress
+ Negative (and positive) « Trauma/Surgery
. ] emotions * Medications
* An increase in cerebral blood flow Sl » Intoxication Risk Factors

* Drug withdrawal

» Female sex

* Post-menopause

» Schizophrenia
 Anxiety/Depression

; » Asthma/Chronic obstructive
\( Hyp°thalamus pulmonary disease

Pltmtarg_// V, « Diabetes
/ \ » Chronic medications

« Substance abuse disorders
I

in the hippo-campus, brainstem,
and basal ganglia

* Norepinephrine and NPY are
stored in the pre-synaptic

terminations of the post- Dystuncion
ganglionic sympathetic system. i
Chronic
Microvascular
. Dysfu.nction
» Spillover 01_‘ NE and I\!PY from cat bt i ;
pre-synaptic terminations at e — CO:énnga;;egow
. . . eserve
myocardial level >> a direct toxic |

effect and/or epicardial and
microvascular dysfunction

Medina de Chazal, H. et al. J Am Coll Cardiol. 2018;72(16):1955-71.
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Typical pattern, 75-80% of patients
29 year old man admitted with a stroke due to vertebral
artery dissection
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Mid-ventricular ballooning pattern, 10-20% .
64 year old man undergoing sinus surgery, developed SVT and Meth(dISt
hypertensive emergency during extubation, EKG with ?ST changes, e U LA CENTER
angiography without CAD
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Basal or inverted pattern, <b5% of cases .
- 25-year-old male with a methamphetamine overdose Meth(dlSt

DEBAKEY HEART &

- elevated troponin, EKG with T wave inversions, no CAD VASCULAR CENTER




Echocardiography Methalist
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Mid ventricular SAX pical ventricular SAX
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LVEF improved to 39%, No LV scar or infarction
follow up echocardiography showed normalization of LVEF and LV wall motion




Biventricular Involvement . .
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- 60 year old lady with liver cirrhosis, HTN, diabetes, who presented with
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altered mental status.
- EKG with TWI. Mild Troponin elevation. Cath without obstructive disease

Evaluate for RV involvement I
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Workup and differentiation against ACS ‘ethalist

DEBAKEY HEART &
VASCULAR CENTER

TABLE 3 InterTAK Diagnostic Score

Criteria Points
Female 25
Emotional trigger 24
Physical trigger 13
Absence of ST-segment depression 12
Psychiatric disorders N
Neurologic disorders 9
QTc prolongation 6

Diagnosis (Cutoff Value [Range 0-100])

=50 <31
Takotsubo Acute coronary syndrome
(Specificity 95%) (Specificity 95%)

De Chazal, JACC 2018



What about cardiac MRI in stress cardiomyopathy?
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CMR at Presentation Follow up CMR 4 weeks later




Findings on CMR
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Table 3. Cardiovascular Magnetic Resonance (CMR) Imaging Characteristics at Acute Presentation and Follow-up?

Baseline With No Baseline With
Baseline Follow-up Follow-up Follow-up
Characteristics (n = 239) (n=81) (n =158) (n =158)
Ballooning pattem, No. (%)

Apical 197 (82) 68 (84) 129 (82) 0
Midventricular 40 (17) 11 (14) 29 (18) 0
Basal 2(1) 1(1) 101 0
Biventricular 81 (34) 21 (26) 60 (38) 0

LV ejection fraction,
mean (SD) [95% Cl], %

47.7 (11.1) [47.1-50.3]

48.8 (12.1) [47.4-51.2]

47.5 (9.6) [45.9-49.7] 66.3 (6.6) [64.1-68.2)

LV end-diastolic volume,
mean (SD) [95% CI], mL

133.9 (28.9) [129.5-138.3]

131.5 (28.2) [125.1-137.9]

135.5 (29.3) [130.4-140.6] 118.2 (25.2) [113.0-123.2]

LV end-systolic volume,
mean (SD) [95% CI], mL

68.8 (22.4) [65.0-72.3]

67.1(21.7)[61.8-71.5]

70.3 (23.1) [65.3-73.4] 43.2 (15.0) [40.3-45.9]

Pleural effusion, No. (%) 79 (33) 23 (28) 56 (35) 10

Pericardial effusion, 102 (43) 30 (87) 72 (46) 4 (2)
No. (%)

IThrombi, No. (%) 42 | 0 4 (3) 0

Abbreviations: Cl, confidence interval; LV, left ventricular.

aComparisons between baseline and follow-up CMR results were performed only in patients with both CMR scans (at acute presentation and at follow-up). 2 <<.001 for all comparisons.

Eitel et al JAMA 2011
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Basal myocardium Middle myocardium Apical myocardium

Eitel et al JAMA 2011
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Delayed enhancement on CMR

Before quantitative assessment Quantitative assessment of myocardial necrosis and fibrosis
Threshold >3 SD above mean signal intensity Threshold >5 SD above mean signal intensity
of normal myocardium of normal myocardium

Eitel et al JAMA 2011
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Table 4. Cardiovascular Magnetic Resonance Imaging Tissue Characteristics at Acute Presentation and Follow-up?®

Baseline With Baseline With
Baseline No Follow-up Follow-up Follow-up
Characteristics (n=199) (n = 60) (n=139) (n=139)
Focal edema, No. (%) 162 (81) 45 (79) 117 (84) 2(1)
Elevated T2 Sl ratio, No. (%)P 169 (85) I 49 (82) 120 (86) 4 (3)
T2 Sl ratio, mean (SD) [95% Cl] 2.3(0.5)[2.2.-2.4] 2.3(0.5)[2.1-2.4] 2.4 (0.5) [2.3-2.9] 1.7 (0.3) [1.6-1.8]
{cutoff level, =1.9)
Elevated EGE ratio, No. (%)° 114 (70) 28 (72) 86 (B89) B (5)
EGE ratio, mean (SD) [95% Cl] 55(3.1)[5.0-6.1] 5.2 (2.7) [4.4-8.0] 5.8 (3.3)[5.0-6.9] 3.3 (1.3) [2.9-3.6]
{cutoff level, =4)
Elevated EGE ratio and T2 Sl ratio, 110 (67) 27 (89) 83 (86) 2(2)
No. {%]°
Any LGE, No. (%) 1(1) 21 (13) 1(1)

LGE =5 SD, No. {%)¢ 0 0 0

L Cl, , early gadolinium enhancement; LGE, late gadolinium enhancement; S, signal intensity.
f‘P <,001 for all comparisons.
b Assessed in 199 patients (79%) at acute phase and 139 patients at follow-up,
CAsscsscd in 164 patients (64%) at acute phase and 125 patients at follow-up.

d Assessed in 239 patients (93%) at acute phase and 158 patients at follow-up.

Eitel et al JAMA 2011
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15 Patients with stress CM underwent
CMR and LV biopsy

cardiac MRI revealed LGE in five
patients, completely reversed at follow-
up

All patients showed a significant
Increase of collagen-1 compared with
control tissue

The amount of collagen-1 was
significantly higher in LGE positive
patients

Rolf et al EHJ 2009
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e No randomized trials

* Treatment of complications
—Heart failure
—LVOT obstruction
— RV dysfunction



Role of medical therapy

101 w/o ACE inhibitor or ARB
g4 el
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No. at risk Month
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No. at risk Month
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100+

80

60

Patients (%)

40

204

04

No. of Patients 1750 786

— MACCE
— Death
Recurrence
— Stroke or TIA
— Ml
I I T T T T T T 1
2 3 5 6 7 10
Year
570 431 300 191 126 71 38 17 9

Templin et al NEJM 2015
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Cath: no CAD, Echo consistent with ‘Methalist
stress CM A

CMR at Presentation Late Gadolinium
Enhancement
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CMR at Presentation Follow up CMR 4 weeks later
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On further questioning: A/lethfdlsf

EEEEEEEEEEEE
AAAAAAAAAAAAAA

The patient took multiple pills of a keto
supplement: The total caffeine content in
the pills was around 30 cups of coffee!
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