
Malignancy predicts short-term mortality in
Takotsubo: insights from a meta-analysis of 125 359
patients

Takotsubo syndrome (TTS) is an acute and usually reversible
ventricular contractility disorder with unclear pathophysiol-
ogy. While TTS is commonly triggered by a sudden physical
or emotional event, at least 30% of TTS case reports are un-
related to preceding trigger factors. Recent registry data sug-
gest a relationship between malignancy and TTS.1 We
conducted a systematic review with meta-analysis to further
explore the link between cancer and TTS.

This meta-analysis was conducted according to guidance
from the Cochrane Handbook of Systematic Reviews and is
reported according to PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses)2 and MOOSE
(Meta-Analysis of Observational Studies in Epidemiology)
recommendations.3 Two independent reviewers systemati-
cally searched databases until October 10, 2020. Studies were
excluded if (i) they were review articles, case reports, letters
to the editor, and conference papers; (ii) the estimates were
presented without standard errors or other information that
allowed calculation of standard errors; and (iii) they included
<20 patients. For statistical analysis, patients were divided
into two groups: malignancy and non-malignancy. The main
primary outcome was in-hospital or 28-day mortality. The
detailed study methodology and patient characteristics are
included in the Supporting Information, Figures S1, S2, S3,
S4; Tables S1, S2.

Finally, three retrospective and three prospective studies
with a total of 125 359 patients were included, from
which malignancy was reported in 8539 (6.8%) patients
(Figure 1A). Emotional stress was a less common factor to in-
duce TTS in patients with malignancy (18%) compared with
controls (29%, OR 0.59, 95% CI 0.43–0.83, P = 0.002),
whereas physical stressors more often provoked TTS in pa-
tients with malignancy (51% vs. 37%) (OR 1.74, 95% CI
1.28–2.37, P = 0.0004). Amongst symptoms, dyspnoea was
present in 53.5% of patients with malignancy compared with
44.6% of controls (OR 1.46, 95% CI 1.14–1.87, P = 0.003) and
chest pain in 61% of patients with malignancy compared to
73% of controls (OR 0.63, 95% CI 0.48–0.82, P < 0.001).
There was a lower prevalence of diabetes in TTS patients with
malignancy (19% vs. 21%, OR 0.9, 95% CI 0.85–0.95,
P < 0.001). Current tobacco use had no impact on the inci-
dence of TTS in either group. The most important differences
between both groups were related to in-hospital outcomes
assessed in five included studies of 125 205 patients
(Figure 1B). TTS patients with malignancy had a higher
in-hospital or 28-day risk of death (OR 2.34, 95% CI 1.3–
4.19, Z = 2.85, P = 0.004) than controls. Higher demand for
mechanical respiratory support was observed in TTS patients
with malignancy (22.6% vs. 14.8%, OR 1.67, 95% CI 1.58–1.76,
P < 0.001) (Supporting Information, Table S3).
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Figure 1 Forest plot of in-hospital or 28 day mortality in malignancy and not malignancy group. The centre of each square represents the weighted
odds ratios for individual trials, and the corresponding horizontal line stands for a 95% confidence interval. The diamonds represent pooled results.
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To the best of our knowledge, we present the largest anal-
ysis evaluating the impact of malignancy on mortality in TTS.
Recent meta-analyses examining the malignancies and
outcomes in TTS reported a 2.08-fold to 2.23-fold increase
in mortality rate.4,5 Our study confirmed these findings
documenting malignancy as a powerful predictor of
in-hospital death in TTS. In line with previous studies, we
found no impact on the occurrence of cardiogenic shock
and a higher need for respiratory support in TTS patients with
malignancy.4–6 Although no significant differences in
life-threatening arrhythmias or length of in-hospital stay
were previously reported, there was an increased risk of
in-hospital and follow-up events (i.e. mortality and hospital
readmission for cardiovascular disease). However, this obser-
vation included only a total of 440 patients at follow-up with
its unknown duration. On the contrary, our in-depth analysis
included a greater representation of patients with cardiopul-
monary resuscitation, cardiogenic shock, respiratory support,
life-threatening arrhythmias, ECG results, drugs use at admis-
sion, and associated risk factors (i.e. smoking, hypertension,
hyperlipidaemia, and overweight).

In conclusion, the co-existence of malignancy substan-
tially deteriorated the short-term prognosis of TTS patients.
We acknowledge that the lack of information regarding the
type, stage, or treatment of cancer is a limitation of our
meta-analysis, which might have influenced the outcomes.
Nevertheless, our meta-analysis draws attention to the
potential mutual relationship between TTS and malignancy.
Both entities may at least partly share the same pathophys-
iological background, including elevated concentrations
of pro-inflammatory cytokines and catecholamines.7

Further studies to assess the hypothetical association be-
tween malignancy and TTS are required to determine
whether TTS might be seen as a paraneoplastic phenome-
non in patients with malignancy and whether the risk of
malignancy is higher in patients after a TTS episode.
Altogether, it is important to raise the oncological vigilance
of the clinicians to the potential co-existence of both
entities.

Supporting information

Additional supporting information may be found online in the
Supporting Information section at the end of the article.

Figure S1. The PRISMA flow diagrams demonstrates the path-
way leading to final article selection in our systematic review.
Figure S2. Forest plot of female gender in malignancy and not
malignancy group. The center of each square represents the
weighted odds ratio for individual trials, and the correspond-
ing horizontal line stands for a 95% confidence interval. The
diamonds represent pooled results.

Figure S3. Forest plot of patients age in malignancy and not
malignancy group. The center of each square represents the
weighted mean difference for individual trials, and the corre-
sponding horizontal line stands for a 95% confidence interval.
The diamonds represent pooled results.
Figure S4. Forest plot of left ventricle ejection fraction at ad-
mission in malignancy and not malignancy group. The center
of each square represents the weighted mean difference for
individual trials, and the corresponding horizontal line stands
for a 95% confidence interval. The diamonds represent
pooled results.
Table S1. Characteristics of included studies.
Table S2. Patient characteristics at admission in the included
studies.
Table S3. Characteristics of in-hospital events.
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