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Takotsubo Syndrome in the Context of Transmural Acute Myocardial Infarction:

Prevalence and How to Differentiate?

Luiz Eduardo Fonteles Ritt,?
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Escola Bahiana de Medicina e Saude Publica,’ Salvador, BA - Brazil
Hospital Cdrdio Pulmonar,? Salvador, BA - Brazil

Jodo Paulo Soares Costa,’
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Takotsubo syndrome (TTS) is characterized by acute
and reversible cardiac dysfunction. Because of clinical
similarities between TTS and acute coronary syndrome,
their differential diagnosis is a challenge.

To describe the prevalence of TTS among patients
suspected of ST-elevation myocardial infarction
(STEMI) and compare the clinical profile of TTS with
that of STEML

A retrospective analysis of medical records was
performed on patients diagnosed with TTS with ST
elevation (cases) and patients diagnosed with STEMI
(controls) at Cardio Pulmonar Hospital, Bahia, Brazil,
between 2011 and 2017. For each case, four controls were
randomly selected. Categorical data were compared
using Pearson’s chi-square and Mann-Whitney tests.

Six patients had a confirmed diagnosis of TTS,
corresponding to 3.2% of the patients suspected of
STEMI. All TTS cases were female; ejection fraction was
lower in TTS than in STEMI (35.5 vs. 56.0%; p = 0.018);
patients with STEMI had higher peak troponin levels
(9.4 vs. 2.2 ng/mL; p = 0.033), and neuropsychiatric
disorders were more common in the TTS group (50.0 vs.
12.5%; p = 0.04). The median InterTAK diagnostic score
was 60.5 (interquartile range 43.0 67.0) in cases and 24
(interquartile range 18.0-39.5) in controls (p < 0.001).
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TTS differed from STEMI in that it was more prevalent
in females and was associated with emotional or physical
stress, neuropsychiatric disorders, lower ejection fraction,
and lower peak troponin levels.

Introduction

Takotsubo syndrome (TTS) is characterized by
transient left ventricular dysfunction culminating in
acute cardiac dysfunction. It is frequently preceded by
emotional or physical stress.'?

The most common symptoms at presentation are chest
pain and dyspnea. Because the presentation of TTS is similar
to that of acute coronary syndrome (ACS), the differential
diagnosis is difficult, especially from ST-elevation
myocardial infarction (STEMI). Absence of coronary artery
disease in the affected area must be confirmed to establish
the diagnosis of TTS.? To facilitate the diagnosis of TTS, the
European Society of Cardiology has recently developed the
InterTAK diagnostic score, a promising tool that estimates
the probability of a TTS event.?*

The aim of this study was to analyze the prevalence of
TTS among patients suspected of STEMI and to compare
the clinical profiles of TTS and STEMI patients.

Methods

Study design and sample

This was a nested case-control study. We evaluated
the medical records of patients with ST-elevation ACS
admitted to Cdrdio Pulmonar Hospital, Salvador, BA,
Brazil, between 2011 and 2017, who received a final
diagnosis of TTS (cases) or STEMI (controls). For each
case, four controls were randomly selected.
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Inclusion criteria

Patients with ST-elevation and suspicion of ACS at
admission, who were subsequently diagnosed with TTS
according to Mayo Clinic criteria,® were included in the
case group.

Patients with ST-elevation and suspicion of ACS at
admission, who were subsequently diagnosed with STEMI
according to the Universal Definition of Myocardial
Infarction,® were included in the control group.

Exclusion criteria

Patients with a previous diagnosis of heart failure,
those without coronary angiography, and patients with
cardiorespiratory arrest at admission were excluded
from the study.

Statistical analysis

Normally distributed continuous variables are
described as mean * standard deviation (SD), and non-
normally distributed continuous variables are expressed
as median and interquartile range (IQR). Categorical
variables are presented as percentages. The Student’s
t-test (parametric) or the Mann-Whitney test (non-
parametric) was used for comparison of continuous
variables. Categorical variables were compared using
Pearson’s chi-square test and or the Fisher’s exact test
when appropriate. A value of p <0.05 was considered to
denote statistical significance.

Ethical aspects

The project was approved by the Research Ethics
Committee of Santa Izabel Hospital (CAAE no.
76922117.0.0000.5520). Written informed consent was
not required given the retrospective nature of the study.

Results

We evaluated 183 cases of suspected STEMI, six
(3.2%) of them diagnosed with TTS. Comparison of
demographic and clinical variables between cases and
controls is shown in Table 1.

TTS patients had a higher frequency of previous
emotional stress (50.0 vs. 12.5%; p = 0.04), higher
prevalence of depressive disorders (50.0 vs. 12.5%;
p = 0.04), lower peak troponin levels (2.20 vs. 9.43 ng/
mL; p = 0.033), lower ejection fraction (35.5 vs. 56.0%;

p = 0.018), and longer QTc intervals (516ms vs. 452
ms; p = 0.01) than STEMI patients. Also, TTS patients
had significantly higher InterTAK scores (60.5 vs. 24.0;
p <0.001), figure 1.

Discussion

The data presented in this study, on a population of
patients suspected of STEMI in Brazil, are in agreement
with the literature and large multinational registries.’? The
prevalence of TTS (3.2%) was higher than that reported in
other studies, probably because the study population was
composed only of suspected cases of STEMI.

Most international Takotsubo registries®*® have
collected data on patients with clinical manifestations
of ACS, including STEMI and non-STEMI patients.
Our study focused exclusively on patients within
the spectrum of STEMI, because the need for a rapid
diagnosis and rapid initiation of reperfusion therapy in
STEMI cases makes the differential diagnosis from TTS
a challenge. Early recognition of TTS can help avoid
unnecessary procedures in these patients.

Among the variables that differed significantly
between cases and controls, we highlight gender,
emotional and/or physical stress, neuropsychiatric
disorders, and prolonged QTc interval — all of them
compose the InterTAK score, a diagnostic tool that
estimates the probability of a TTS event, with good
sensitivity and specificity.? Although each of these
characteristics is not specific of TTS, when taken together,
they strongly suggest TTS.? There was a high prevalence
of coronary artery disease (50%) in the TTS group, which
was not associated with left ventricular dysfunction. This
prevalence was higher than that reported in international
registries and may be related to the mean age of the case
group (72.5 + 7.2 years). In this age range, some degree
of coronary atherosclerosis is expected.

A recent expert consensus statement on TTS?
recommended the use of the InterTAK score only for
patients suspected of TTS with non-ST elevation ACS.
However, the good performance of the tool in our study
suggests that it may also be used in suspected cases of
STEMI, as sometimes the coronary pattern alone is not
sufficient to differentiate between myocardial infarction
with normal coronary arteries, myocarditis, and TTS,
even in the absence of coronary obstruction.

The limitations of our study include its retrospective
nature and the lack of a clinical follow-up. The small
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Table 1 - Comparison of demographic and clinical variables between patients diagnosed with Takotsubo syndrome and

acute myocardial infarction*

Characteristic Takotsubo syndrome (n = 6) Acute myocardial infarction (n = 24) p value t
Age, years 725+7.2 65.3+13.3 0.109
Female, n (%) 6 (100%) 8 (33.3%) 0.003
Isolated chest pain, n (%) 2(33.3%) 14 (58.3%) 0.025
Emotional and/or physical stress, n (%) 3(50.0) 3 (12.5%) 0.040
InterTAK score 60.5 (43.0 - 67.0) 24.0 (18.0 - 39.5) <0.001
Heart rate, bpm 74 (68 — 84) 74 (65 - 83) 0.667
Systolic blood pressure, mmHg 128 (113 - 145) 140 (112 - 158) 0.672
Body mass index, kg/m? 22.85(21.9-27.1) 28.40 (24.9 -29.4) 0.050
QTc interval, ms 516.5 (475.0 — 550.0) 452 (429.0 - 468.5) 0.010
Peak troponin value, ng/mL 2.2 (0.69 - 3.66) 9.43 (3.19 - 30.00) 0.033
Peak CK-MB value, ng/mL 9.65 (4.40 — 24.60) 46.75 (14.35 — 80.00) 0.065
Left ventricular ejection fraction, % } 35.5 (30.0 - 40.0) 56.0 (45.0 - 64.0) 0.018
Coronary artery disease, n (%) 3 (50.0%) 24 (100%) <0.001
Systemic arterial hypertension, n (%) 3 (50.0%) 18 (75.0%) 0.232
Smoker, n (%) 0 (0%) 2 (8.3%) 0.208
Diabetes mellitus, n (%) 0 (0%) 8 (33.3%) 0.099
Dyslipidemia, n (%) 5(83.3%) 11 (45.8%) 0.100
Neuropsychiatric disorders, n (%) 3 (50.0%) 3 (12.5%) 0.040

* Continuous data are presented as mean + standard deviation (parametric) or as median (interquartile range) (non-parametric); T Means were compared
using the Student’s t-test, medians using the Mann—Whitney test, and percentages using the Pearson’s chi-square test; 1 Left ventricular ejection fraction

was calculated from echocardiogram results.

number of patients, although inherent to the low
prevalence of this condition, limits the drawing of
conclusions. On the other hand, our focus on patients
suspected of STEMI is a strength of our study. In Brazil,
future studies with clinical follow-up that include a large
number of patients of this subgroup and analyze data
from multicenter registries are necessary to increase the
knowledge of TTS.

Conclusions

The prevalence of TTS among patients initially
suspected of STEMI was 3.2%. The clinical profile of
TTS differed from that of STEMI in that it was more
prevalent in women and was associated with emotional
and/or physical stress, neuropsychiatric disorders, lower

ejection fraction, lower peak troponin levels, and higher
InterTAK scores.
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Figure 1 - Comparison of InterTAK scores between patients diagnosed with Takotsubo syndrome and patients diagnosed with ST-

elevation myocardial infarction.
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