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Takotsubo syndrome (TS) is a poorly recognized heart
disease, characterized by a reversible heart failure, initially
regarded as a benign condition but recently associated with
severe clinical consequences [1]. A growing body of evi-
dence, in fact, seems to indicate that complications and gen-
der, play crucial role in the outcome of TS, and male sex is
more likely to show unfavourable outcome [2]. Stiermaier
et al. [3] evaluated long-term, 28-day and 1-year mortal-
ity in 286 TS patients matched for age and gender with
286 STEMI patients, with a mean follow-up of 3.8 ± 2.5
years. In TS patients, long-term mortality was significantly
higher compared with the matched STEMI cohort (24.7%
vs. 15.1%, hazard ratio [HR] 1.58, 95% confidence interval
[CI] 1.07–2.33; p = 0.02), whereas no significant difference
in the rates of 28-day and 1-year mortality were found [3].
In multivariable regression analysis, male sex was identified
as independent predictor ofmortality inTS patients, together
with high Killip class on admission, and diabetes mellitus [3].
Both United States (US) and European data confirmed sig-
nificant differences for in-hospital mortality (IHM). Results
from the National Inpatient Sample (NIS) database revealed
an almost 4-fold higher probability of IHM in males com-
pared to females (3.7% vs. 1.1%; p < 0.001) [4]. In particular,
males had more complications including cardiogenic shock,
ventricular fibrillation/tachycardia, and acute kidney injury
[4]. Similarly, data from the Spanish Registry for Takotsubo
Cardiomyopathy (RETAKO) reported a higher IHM (4.4%
vs. 10.2%; p < 0.01), as well a longer intensive care stay ((4.2
± 3.7) vs. (3.2 ± 3.2) days; p = 0.03) [5]. In a retrospective
study ofTTSpatients in SouthernCalifornia, followed-up for
5-year, recurrence of TTS and death were observed in 7.5%
and 16.2% of cases, respectively. In multivariate analysis,

male sex was associated with a significant risk of recurrence
or death (HR 2.52, 95% CI 1.38–4.60), even higher than that
of age (HR 1.56 per 10-year increase), pulmonary disease (HR
2.0), diabetes (HR 1.6), and chronic kidney disease (HR 1.58)
[6].

According to the National Health and Nutrition Examina-
tion Survey (NHANES) 2015–2018 data, the overall stroke
prevalence in the US was 2.7% [7]. The prevalence increases
with advancing age in both males and females, but each
year, ≈55000 more females than males have a stroke [7].
Takotsubo syndrome and stroke are linked events. On one
hand, they share common temporal frames of higher risk of
occurrence, especially during morning hours and Mondays
[8–11]. On the other, depending of the temporal profile
between the two clinical pictures, they may exhibit recip-
rocal etiological relationships. Data from the International
Takotsubo Registry showed higher rates of neurologic or
psychiatric disorders in TS than acute coronary syndrome
patients (55.8% vs. 25.7%, respectively, p < 0.001) [12].
Moreover, acute neurologic or psychiatric diseases, among
others, were independent predictors for in-hospital com-
plications [12]. A systematic review of studies involving
patients with spontaneous subarachnoid hemorrhage (SH)
found a high incidence of TS (4.4%), as well as a higher risk
of IHM (OR 2.6, 95% CI 1.16–5.85, p = 0.02) in patients
who developed TS [13]. Data from the US National In-
patient Sample, aimed to study the association between TS
and neurological diseases, confirmed a strongest associations
with SH (odds ratio [OR] 11.7; 95% confidence interval [CI]
10.2–13.4). When a sensitivity analysis included secondary
diagnoses of acute neurological diagnoses, an association was
found also for intracerebral hemorrhage (OR 1.3; 95% CI
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1.1–1.5), and ischemic stroke (OR 1.2; 95% CI 1.1–1.3) [14].
Jung et al. [15] observed that stroke patients strictly fulfilling
the TS diagnostic had a trend toward a higher mortality rate
and prevalence of insular involvement. Since analysis of
retrospective data of TS patients reported for stroke an event
rate of 2.8% after 30-day and 4.2% after 12-month, it has
been hypothesized that rapid improvement in left ventricle
(LV) morphology and function may facilitate the formation
of cardiac emboli, so increasing stroke risk [16]. Thus, an
algorithm based on echocardiographic, electrocardiographic
and laboratory data has been proposed, to evaluate when oral
anticoagulation should be considered for TS patients [17].
Outcome of TS may depend of LV recovery, that can occur
from hours to weeks. Patients without an early LV recovery
(cut-off: within 10-day after the acute event) were more of-
tenmale (12.6% vs. 5.2%; p = 0.011), and showed unfavorable
1-year outcome compared with patients with early recovery
(p=0.003) [18]. Interestingly, onmultiple logistic regression,
male sex, left ventricle ejection fraction (LVEF) <45%, and
acute neurologic disorders were associated with the absence
of early recovery [18].

The combination of male sex and history of neurologic
disorder has been chosen as independent predictors of in-
hospital complications, together with right ventricular in-
volvement and LVEF, to build up a validation score for TS
(German and Italian Stress Cardiomyopathy [GEIST] prog-
nosis score) [19]. This score assigned 20 points each for male
sex and history of neurologic disorders, and 30 points for
right ventricular involvement, and then subtracting the value
in percent of LVEF (decimal values between 0.15 and 0.70)
[19]. The validation study included 1007 consecutive patients
from the GEIST registry (11%males), comparedwith 946 pa-
tients (13%males) from theRETAKOregistry, as the external
score validation. An admission risk score was developed
using a stepwise multivariable regression analysis from the
two registries, and in-hospital complications were defined
as death, pulmonary edema, need for invasive ventilation,
and cardiogenic shock. Overall rate of in-hospital compli-
cations was 23.3% (death, 4.0%; pulmonary edema, 5.8%;
invasive ventilation, 6.4%; and cardiogenic shock, 9.1%) [19].
Stratification into three risk groups (<20, 20–40, and >40
points) classified patients as having low, intermediate or high
risk (40.9%, 44.3%, 14.8%, respectively), and the observed
in-hospital complication rates in the three risk groups were
12.7%, 23.4%, and 58.8%, respectively) [19]. This risk stratifi-
cation is important, since after follow-up (2.6-year), patients
with in-hospital complications had significantly higher rates
of mortality than those without complications (40% vs. 10%,
p = 0.01) [19]. Thus, in the presence of a combination of
male sex and stroke, it is very likely that a patient is classified
as high-risk, needing treatment in the intensive care.

Since the dawn of the XX century, some epidemiological
observations indicated different patterns among males and
females either for health and mortality, as summarized by
Judith Lorber and Lisa Jean Moore in the statement “women
get sicker, but men die quicker” [20]. Takotsubo syndrome,
benign disease for females but life-threatening for males,

is a perfect topic for gender-specific medicine, a novel eye
looking at the differences among males and females in terms
of prevention, signs and symptoms, therapy, and outcome of
different diseases, in the view of a personalized and optimized
comprehensive approach.

Abbreviations

CI, confidence intervals; GEIST, German and Italian Stress
Cardiomyopathy; HR, hazard ratio; IH, intracerebral hemor-
rhage; IHM, in-hospital mortality; LV, left ventricle; LVEF,
left ventricle ejection fraction; NHANES, National Health
and Nutrition Examination Survey; NIS, National Inpatient
Sample; OR, odds ratio; RETAKO, Spanish Registry for
Takotsubo Cardiomyopathy; SH, subarachnoid hemorrhage;
STEMI, ST elevation myocardial infarction; TS, Takotsubo
syndrome; US, United States.

Author contributions

RC and RM conceived the idea, analyzed the available litera-
ture, wrote the paper.

Ethics approval and consent to participate

Not applicable.

Acknowledgment

We thank Isabella Bagnaresi for technical assistance.

Funding

This research received no external funding.

Conflict of interest

The authors declare no conflict of interest.

References
[1] Ghadri JR, Wittstein IS, Prasad A, Sharkey S, Dote K, Akashi

YJ, et al. International Expert Consensus Document on Takotsubo
Syndrome (Part I): Clinical Characteristics, Diagnostic Criteria, and
Pathophysiology. European Heart Journal. 2018; 39: 2032–2046.

[2] Manfredini R, Cappadona R, Fabbian F. Is Takotsubo Syndrome still
a Benign Disease? Complications (and Gender) Make the Difference.
Angiology. 2019; 70: 795–796.

[3] Stiermaier T,Moeller C,Oehler K,Desch S, Graf T, Eitel C, et al. Long-
term excess mortality in takotsubo cardiomyopathy: predictors, causes
and clinical consequences. European Journal of Heart Failure. 2016; 18:
650–656.

[4] Lemor A, Ramos-Rodriguez AJ, De La Villa R, Hosseini Dehkordi
SH, Vazquez de Lara F, Lee S, et al. Impact of gender on in—hospital
outcomes in patients with Takotsubo syndrome: a nationwide analysis
from 2006 to 2014. Clinical Cardiology. 2019; 42: 13–18.

[5] Pérez-Castellanos A,Martínez-SellésM,Mejía-Rentería H, AndrésM,
Sionis A, Almendro-Delia M, et al. Tako-tsubo Syndrome in Men:
Rare, but with Poor Prognosis. Revista Espanola DeCardiologia. 2017;
71: 703–708.

[6] Lau C, Chiu S, Nayak R, Lin B, LeeMS. Survival and risk of recurrence
of takotsubo syndrome. Heart. 2021; heartjnl-2020-318028.



3

[7] Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS,
CallawayCW, et al. HeartDisease and Stroke Statistics-2021Update: A
Report From the American Heart Association. Circulation. 2021; 143:
e254–e743.

[8] Citro R, Previtali M, Bovelli D, Vriz O, Astarita C, Patella MM, et al.
Chronobiological Patterns of Onset of Tako-Tsubo Cardiomyopathy:
a multicenter Italian study. Journal of the American College of
Cardiology. 2009; 54: 180–181.

[9] Manfredini R, Boari B, Smolensky MH, Salmi R, la Cecilia O, Maria
Malagoni A, et al. Circadian variation in stroke onset: identical
temporal pattern in ischemic and hemorrhagic events. Chronobiology
International. 2005; 22: 417–453.

[10] Manfredini R, Citro R, Previtali M, Vriz O, Ciampi Q, Pascotto M,
et al. Monday preference in onset of takotsubo cardiomyopathy. The
American Journal of Emergency Medicine. 2010; 28: 715–719.

[11] Manfredini R, Casetta I, Paolino E, la Cecilia O, Boari B, Fallica E, et al.
Monday preference in onset of ischemic stroke. the American Journal
of Medicine. 2001; 111: 401–403.

[12] Templin C, Ghadri JR, Diekmann J, Napp LC, Bataiosu DR, Ja-
guszewski M, et al. Clinical Features and Outcomes of Takotsubo
(Stress) Cardiomyopathy. The New England Journal of Medicine.
2015; 373: 929–938.

[13] Elgendy AY, Elgendy IY, Mansoor H, Mahmoud AN. Clinical
presentations and outcomes of Takotsubo syndrome in the setting
of subarachnoid hemorrhage: a systematic review and meta-analysis.
European Heart Journal Acute Cardiovascular Care. 2018; 7: 236–245.

[14] Morris NA, Chatterjee A, Adejumo OL, Chen M, Merkler AE,
Murthy SB, et al. The Risk of Takotsubo Cardiomyopathy in Acute
Neurological Disease. Neurocritical Care. 2019; 30: 171–176.

[15] Jung JM, Kim JG, Kim JB, Cho K, Yu S, Oh K, et al. Takotsubo-Like
Myocardial Dysfunction in Ischemic Stroke: a Hospital-Based Registry
and Systematic Literature Review. Stroke. 2016; 47: 2729–2736.

[16] Abanador-Kamper N, Kamper L, Wolfertz J, Vorpahl M, Haage P,
Seyfarth M. Temporarily increased stroke rate after Takotsubo syn-
drome: need for an anticoagulation? BioMed Central Cardiovascular
Disorders. 2018; 18: 117.

[17] Santoro F, Stiermaier T, Guastafierro F, Tarantino N, Eitel I, Brunetti
ND. Oral anticoagulation in high risk Takotsubo syndrome: when
should it be considered andwhen not? BioMedCentral Cardiovascular
Disorders. 2019; 18: 205.

[18] Jurisic S, Gili S, Cammann VL, Kato K, Szawan KA, D’Ascenzo F, et al.
Clinical predictors and prognostic impact of recovery of wall motion
abnormalities in Takotsubo syndrome: results from the International
Takotsubo Registry. Journal of the American Heart Association. 2019;
8: e011194.

[19] Santoro F, Núñez Gil IJ, Stiermaier T, El-Battrawy I, Guerra F, Novo
G, et al. Assessment of the German and Italian Stress Cardiomyopathy
Score for Risk Stratification for in-hospital Complications in Patients
with Takotsubo Syndrome. The Journal of the American Medical
Association Cardiology. 2019; 4: 892–899.

[20] Lorber J, Moore LJ. Gender and the Social Construction of Illness. 2nd
edn. Plymouth, United Kingdom: AltaMira Press. 2002.


	Abbreviations
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest

