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Abstract: [Objective] To analyze the risk factors for in—hospital mortality in patients with Takotsubo Syndrome
(TTS).[Methods] Hospitalization data of consecutive patients with TTS from February 2009 to January 2022 were retro-
spectively collected and analyzed. Patients were divided into survival group and death group according to outcomes. The ba-
sic clinical information, triggering factors, laboratory examinations, electrocardiogram, echocardiography, complications
and treatments of the two groups were compared. Univariable logistic regression analysis was used to screen the possible
risk factors for in—hospital mortality in TTS patients, and multivariable logistic regression analysis was used to determine

the independent risk factors for in—hospital mortality in TTS patients.[ Results ] A total of 62 TTS patients were included in
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our study, including 21 males (33.9%) , 41 females (66.1%) and 26 postmenopausal women (41.9% ), with the mean age
of (55.6+16.2) years, and physical triggers were found in 50 patients (80.6%). 17 patients (27.4%) died while 45 pa-
tients (72.6%) survived during hospitalization. The death group had lower systolic blood pressure and left ventricular ejec-
tion fraction (LVEF) , higher incidence rate of syncope, higher level of N—terminal pro-B natriuretic peptide (NT-
proBNP) and hypersensitive troponin T (hs TnT) when compared with survival group (all P value <0.05). As for the trig-
gering factors, the proportion of TTS induced by neurologic disorders in the death group was higher than that in the survival
group (P<0.05). The death group had higher rates of cardiogenic shock, malignant ventricular arrhythmia, atrial fibrilla-
tion, and respiratory failure (all P value <0.05). Compared with the survival group, therapeutic dopamine, therapeutic
norepinephrine, hemodialysis and mechanical ventilation were higher in the death group (all P value <0.05). Univariable
logistic regression analysis suggested that syncope, NT-proBNP, LVEF, neurologic disorders, cardiogenic shock, malig-
nant ventricular arrhythmia, atrial fibrillation, respiratory failure, therapeutic dopamine, therapeutic norepinephrine, he-
modialysis and mechanical ventilation were potential risk factors for in—hospital mortality in TTS patients (all P value <
0.05). Multivariable logistic regression analysis indicated that neurologic disorders [ OR (95%CI)=5.651(1.195,26.715) ,
P=0.029] , atrial fibrillation [OR (95%CI) =6.217 (1.276, 30.298) , P=0.024) ] and therapeutic norepinephrin [OR
(95%C1)=8.847(1.912,40.949) , P=0.005] were independent risk factors for in—hospital mortality in TTS patients.[Con-
clusions ] Neurologic disorders, atrial fibrillation and therapeutic norepinephrin are independent risk factors for in—hospital
mortality in patients with Takotsubo Syndrome. Clinically, attention should be paid to the prevention and treatment of neu-
rologic disorders and atrial fibrillation; norepinephrine should be carefully used in patients with diagnosed TTS compli-
cated with hemodynamic instability.
Key words: Takotsubo syndrome; in—hospital mortality; risk factors
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Table 1 Basic characteristics of patients with TTS [(x +5),n(%)]

Vecskeloles Wzl G (2117 Srrell Cmry (=) iy P
Age /year 54.9+18.9 55.8x15.4 0.184 0.854
Female 13(76.5) 28(62.2) 1.118 0.290
Postmenopausal women 8(47.1) 18(40.0) 0.252 0.615
BMI /(kg/m®) 22.1+2.2 22.1+3.3 -0.022 0.983
SBP /mmHg 107.9+20.9 119.7+£19.9 2.056 0.044
DBP/mmHg 66.5+17.2 74.8+11.5 1.834 0.080
Hb/(g/L) 106.0+£16.6 113.1+24.1 1.123 0.266
ALB/(g/L) 34.3+7.4 34.3+4.4 0.004 0.997
Past history

Smoke 2(11.8) 6(13.3) 0.000 1.000

Hypertension 5(29.4) 16(35.6) 0.208 0.648

Diabetes 6(35.3) 12(26.7) 0.125 0.723

ettt 3(17.6) 6(13.3) 0.001 0.979

Renallinsuticioncy 2(11.8) 4(8.9) 0.000 1.000

The diagnostic criteria for hypertension is =2140/90 mmHg. TTS: Takotsubo syndrome; BMI: body mass index; SBP: systolic blood pressure;

DBP: diastolic blood pressure; Hb: hemoglobin; ALB: albumin.

A: Left ventriculography in diastole; B: Left ventriculography in
systole showing the apical ballooning pattern with akinesia of the mid-
apical segments and hyperkinesia of the basal segment during the acute
phase of TTS.

E1 TTSERMEMHNEZERME
Fig.1 Left ventriculography of TTS in the acute phase
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Table 2 Clinical characteristics of patients with TTS [n (%), M(P~P,)]
Variables Death Group (n=17) Survival Group (n=45) tx’1Z P
Triggering factors
Emotional triggers 1(5.9) 6(13.3) 0.142 0.706
Physical triggers
Neurological disorders 7(41.2) 6(13.3) 4.214 0.040
Sepsis 4(23.5) 6(13.3) 0.344 0.557
Pheochromocytoma 0(0.0) 6(13.3) 1.216 0.270
Other serious diseases/operation 5(29.4) 16(35.6) 0.208 0.648
No triggers 0(0.0) 5(11.1) 0.829 0.362
Symptoms and signs
Chest distress/pain 7(41.2) 30(66.7) 3.332 0.068
Shortness of breath 10(58.8) 29(64.4) 0.167 0.683
Syncope 4(23.5) 1(2.2) 4.955 0.026
Rales 8(47.1) 18(40.0) 0.252 0.615
Laboratory test
NT-proBNP/(pg/mL) 24 540(11 722,35 000) 11782(2898,28 118) -2.503 0.012
CK-MB/(U/L) 35.8(11.5,69.1) 17.0(11.5,35.5) -1.105 0.269
hs TnT/(pg/mL) 775.0(435.5,143 2.0) 163.0(42.3,280.1) -3.653 <0.001
ECG
ST-segment elevation 2(11.8) 12(26.7) 0.831 0.362
ST-segment depression 8(47.1) 14(31.1) 1.371 0.242
T-wave inversion 8(47.1) 28(62.2) 1.165 0.280
Echocardiography
Typical 14(82.4) 34(75.6)
Atypical 3(17.6) 11(24.4) 0.053 0818
RV involvement 1(5.9) 1(2.2) - 0.476
LVEF 32.5+11.8 41.0+13.8 2.239 0.029
Complications
Acute heart failure 2(11.8) 7(15.6) 0.000 1.000
LVOTO 0(0.0) 5(11.1) 0.829 0.362
Cardiogenic shock 7(41.2) 3(6.7) 8.461 0.004
Malignant ventricular arrhythmia 9(52.9) 6(13.3) 8.505 0.004
AF 7(41.2) 5(11.1) 5.349 0.021
Respiratory failure 8(47.1) 6(13.3) 6.215 0.013
Treatments
Therapeutic dopamine 11(64.7) 14(31.1) 5.787 0.016
Therapeutic dobutamine 8(47.1) 10(22.2) 2.587 0.108
Therapeutic norepinephrine 14(82.4) 14(31.1) 13.082 <0.001
Hemodialysis 6(35.3) 3(6.7) 6.005 0.014
Mechanical ventilation 12(70.6) 16(35.6) 6.115 0.013
IABP 1(5.9) 0(0.0) - 0.274
ECMO 2(11.8) 0(0.0) - 0.072

TTS: Takotsubo syndrome; NT-pro BNP: N—terminal pro—B-type natriuretic peptide; CK-MB: creatine-kinase myocardial band; hs TnT: hy-
persensitive troponin T; ECG: electrocardiogram; RV: right ventricular; LVEF: left ventricular ejection fraction; LVOTO: left ventricular outflow

tract obstruction; AF': atrial fibrillation; IABP: intra—aortic balloon pump; ECMO: extracorporeal membrane oxygenation.
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A: Apical left ventricular long—axis view and four—chamber view
obtained by echocardiography showing the apical ballooning pattern
with akinesia of the mid—apical segments and hyperkinesia of the basal
segment during the acute phase of TTS. B: Apical left ventricular long—
axis view and four—chamber view obtained by echocardiography show-
ing the recovery of left ventricular function one month later.
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Fig.2 Dynamic changes of echocardiography in a TTS

patient
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A: Normal ECG on admission; B: ECG taken in the acute stage showing ST-segment elevation in leads V, to V, (the maximum magnitude of the ele-

vation was nearly 0.7 mv); C: ECG taken one week after the acute stage revealing that ST—segments elevation had fallen to the baseline and deep T—

wave inversions appeared; D: ECG taken four weeks after the acute stage manifesting that T-wave inversions were gradually resolved.
B3 RE16ITTS BF CREMNZHTEE

Fig. 3 Dynamic evolution of electrocardiogram of the same TTS patient
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Table 3 Univariable logistic regression analysis of patients with TTS
Variables b S, Waldx? P OR OR 95%CI
SBP -0.031 0.016 3.785 0.052 0.969 (0.939,1.000)
Syncope 2.606 1.162 5.030 0.025 13.538 (1.389,131.962)
NT-proBNP 0.000 0.000 5.319 0.021 1.000 (1.000,1.000)
hs TnT 0.001 0.000 3.610 0.057 1.001 (1.000,1.001)
LVEF -0.051 0.024 4.430 0.035 0.950 (0.906,0.996)
Neurological disorders 1.515 0.660 5.275 0.022 4.550 (1.249,16.578)
Cardiogenic shock 2.282 0.775 8.682 0.003 9.800 (2.147,44.726)
Malignant ventricular ar-
chythmia 1.990 0.655 9.240 0.002 7312 (2.027,26.376)
AF 1.723 0.684 6.344 0.012 5.600 (1.465,21.400)
Respiratory failure 1.754 0.655 7.181 0.007 5.778 (1.602,20.840)
Therapeutic dopamine 1.401 0.601 5.434 0.020 4.060 (1.250,13.185)
Therapeutic norepineph=—, . 0.713 10.727 0.001 10.333 (2.554,41.802)
rine
Hemodialysis 2.033 0.784 6.723 0.010 7.636 (1.643,35.503)
Mechanical ventilation 1.470 0.617 5.683 0.017 4.350 (1.299,14.569)

TTS: Takotsubo syndrome; SBP: systolic blood pressure; NT—pro BNP: N-terminal pro—B-type natriuretic peptide; hs TnT: hypersensitive

troponin T5; LVEF: left ventricular ejection fraction; AF: atrial fibrillation.
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Table 4 Multivariable logistic regression analysis of patients with TTS

Variables b s, Waldx? P OR OR 95%CI
Constant -3.184 0.782 16.591 <0.001 - -
Neurological disorders 1.732 0.793 4775 0.029 5.651 (1.195,26.715)
AF 1.827 0.808 5.114 0.024 6.217 (1.276,30.298)
Therapeutic norepinephrine  2.180 0.782 7777 0.005 8.847 (1.912,40.949)

TTS: Takotsubo syndrome; AF: atrial fibrillation.
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