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Background: Takotsubo Syndrome (TTS) is diagnosed in 1–2% of all patients presenting with acute coro-
nary syndrome. Next to the typical apical manifestation, other locations of left ventricular contraction
abnormality are possible, but their relationship to patient characteristics, clinical correlates as well as
long-term outcome are poorly understood.
Methods & results: We retrospectively analyzed 126 patients presenting TTS. Cases were categorized
according to left ventricular contraction abnormality patterns: typical apical pattern (71%, n = 89) vs.
atypical patterns (29%, n = 37). Cases with typical TTS showed significantly higher levels of troponin I
(3.12 ng/ml vs. 1.32 ng/ml, p = 0.013) and creatin kinase (CK) on admission (461 (±1207)U/l vs. 173
(±177) U/l, p = 0.03) as well as peak CK (973 (±2860)U/l vs. 301 (±328) U/l, p = 0.03) and more often ische-
mia related ECG changes (p = 0.02). Follow-up data was available for 85% of the patients. Median FU time
was 4.4 years (IQR 1.4–7.7 years). All-cause mortality during follow-up was 39%, with no significant dif-
ference between patients with typical or atypical TTS (43% vs. 29%, p = 0.17). In multivariate logistic
regression analysis, only anemia was predictive for long-term mortality (OR 3.93, 95%CI 1.02–2.08,
p = 0.015). The majority of surviving patients (69%) reported good quality of life, even though only
56% reported being symptom-free.
Conclusion: Patients with TTS have poor long-term prognosis with an overall mortality of 39.1% within
4 years and nearly half of all patients report persisting symptoms. Even though the apical contraction pat-
tern is associated with higher elevation of serum markers for myocardial damage, it was not associated
with higher long-term mortality.
� 2020 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Background

Takotsubo Syndrome (TTS) is defined by the presence of a left
ventricular wall motion abnormality which extends beyond a sin-
gle epicardial coronary artery perfusion territory and is transient in
most cases, the presence of new electrocardiographic abnormali-
ties or elevation in cardiac troponin levels, and the absence of
pheochromocytoma or myocarditis [1]. Thus, TTS is a potential
diagnosis of patients presenting with acute myocardial infarction
(AMI) or acute heart failure [2,3]. Contrary to patients with non-
obstructive coronary artery disease, TTS can either cause AMI or
can be caused by AMI [2,3]. TTS is diagnosed in 1–2% of all patients
presenting with AMI [4,5].
The short-term prognosis of TTS is comparable to other patients
presenting with acute coronary syndrome (ACS); the reported
intra-hospital death rate is 4% [5]. Available data on long-term
prognosis after TTS are inhomogeneous. While the largest registry
reports a relatively high mortality rate of 5.6% per patient-year of
follow-up, data in a smaller population showed a very good long-
term prognosis regarding survival (94% over 3.6 years) and recov-
ery of systolic left ventricular (LV)-function in all surviving patients
to a LV-EF > 50% [5,6]. The differences in these results might be
explained by differences in triggers in the populations. Lately data
of a cohort of 1613 patients with TTS showed a worse long-term
outcome for patients with physical trigger [7].

While most patients show the typical apical contraction abnor-
mality pattern, atypical contraction patterns (midventricular,
basal, or focal contraction abnormalities) can also be present [5].
Apical Ballooning is associated with a lower left ventricular ejec-
tion fraction on admission and with a higher prevalence of cardio-
genic shock. Lately, patients with a typical contraction abnormality
pattern are known to present more frequently with cardiogenic
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shock [8–10]. Until now, data on the influence of contraction pat-
tern on mortality is inhomogeneous. While the largest study failed
to reveal significant differences, a smaller study reports a signifi-
cantly higher 6-months mortality for patients presenting with
the apical ballooning pattern [8,9].

In our study, we, analyze the relationship between contraction
pattern and clinical characteristics, cardiac enzymes, long-term
outcome with a focus on mortality, rehospitalisation, repeated
coronary angiograms and persisting symptoms in a single-center
all-comer group.
2. Methods

We retrospectively analyzed 126 consecutive patients present-
ing with their first episode of within the years 2008–2019 in our
department. Patients were included in the registry on the basis
of the Mayo Clinic diagnostic criteria for TTS as follows: [1]

1. Transient hypokinesia, akinesia, or dyskinesia of the left ven-
tricular mid segments with or without apical involvement;
the regional wall motion abnormalities extend beyond a single
epicardial vascular distribution.

2. Absence of obstructive coronary disease or angiographic evi-
dence of acute plaque rupture.

3. New electrocardiographic abnormalities (either ST-segment
elevation and/or T-wave inversion) or elevation in cardiac
troponin.

4. No sign or evidence for pheochromocytoma or myocarditis

2.1. Types of TTS

Cases were categorized according to typical and atypical con-
traction abnormalities either in the LV angiogram or in echocardio-
graphy. A ‘‘typical” pattern was defined in the presence of an apical
contraction abnormality, whereas TTS was classified as ‘‘atypical”
in patients with midventricular, basal and focal contraction abnor-
malities. The apical type was characterized by hypo-, a- or dyskine-
sia of apical and midventricular segments of the anterior, septal,
inferior and lateral wall of the left ventricle, associated with hyper-
kinesia of basal segments. The ‘‘midventricular” type was classified
in the presence of a cuff-like hypo-, a- or dyskinesia of midventric-
ular segments, with normo- or hyperkinesia of basal and apical
segments. The patients were classified as the ‘‘basal” type in the
presence of a hypo-, a- or dyskinesia of basal segments and
normo- or hyperkinesia of midventricular and apical segments.
Whereas all these patterns imply left ventricular wall motion
abnormalities beyond a single epicardial coronary artery perfusion
territory, the ‘‘focal” type is diagnosed with the presence of only a
focal hypo-, a- or dyskinesia of any segment of the left ventricle the
laboratory, electrocardiographic and clinical criteria.
2.2. Laboratory and hemodynamic measurements

Troponin was measured with the Beckman Coulter troponin I
assay (99th percentile = 0.04 ng/ml for the European population
age 40–99 years).

Creatin-kinase (CK) was measured with the Beckman Coulter
assay for the quantitative determination of creatine kinase with a
cut-off of <=170U/l. Anemia was defined by hemoglobin
values < 12 g/dl for women and <14 g/dl for men according to
the WHO definition.

In case of a LV angiogram the pressure curve of the LV was doc-
umented and the LV end-diastolic pressure (LVEDP) as a correlate
for LV volume load was measured.
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2.3. Follow-up

Patients were systemically followed up by written or telephone
interview as well as review of medical records. Written informed
consent was provided by all patients with follow-up data.
Follow-up data comprised death, rehospitalisation due to heart
failure or ACS, coronary angiography as well as quality of life,
symptoms and echocardiographic data if available. In case of a
reported relapse, the primary episode was chosen for the start of
the follow-up period. The study conformed to the principles out-
lined in the declaration of Helsinki. The study was approved by
the ethics committee of the Friedrich Alexander University of
Erlangen-Nürnberg.

2.4. Statistical analysis

Chi-square and t-test were used to compare categorical and
continuous variables. We used Kaplan-Meier method to provide
survival estimates, which were assessed with a log-rank test. Bin-
ary logistic regression analysis was performed for association with
mortality for all variables with a significance of <0.05 in the uni-
variate analysis.
3. Results

We identified 126 patients (86% female, mean age
68 ± 11 years) at our hospital between 2008 and 2019. In only
14% (n = 17) an emotional trigger could be determined, whereas
50% (n = 63) showed a physical trigger such as stroke, thrombosis
or infection. If a trigger was present, male patients more frequently
reported a physical trigger (male 67% vs. female 47%); no male
showed an emotional trigger (vs. 16% in female, p = 0.04). 72% of
all patients showed ECG abnormalities including a complete left
or right bundle branch block of unknown onset, 65% showed ische-
mia related changes. 79% had elevated troponin I and 41% elevated
CK levels on admission. During the course of hospitalization, ele-
vated troponin and CK levels were observed in 89% and 64% of
all patients. All patients underwent coronary angiography, reveal-
ing significant coronary artery disease (coronary artery steno-
sis > 50%) in 16%. Intrahospital death occurred in 9% (n = 11).
36% (n = 4) patients died from cardiovascular causes (cardiogenic
shock caused by heart failure (n = 2), aortic stenosis (n = 1), resus-
citation due to heart failure (n = 1). The other 64% (died due to sep-
tic shock (n = 2), end-stage cancer (n = 2) or cerebral causes (n = 3).

3.1. Typical vs. Atypical contraction patterns

71% of the cases (n = 89) presented with a typical apical con-
traction abnormality. Atypical patterns were present in 29%
(n = 37): a midventricular type was present in 25 (20%), while
the basal type was present in 2 (2%) and a focal type in 10 (8%)
patients (Fig. 1). Among all cases, 19% (n = 24) presented the ECG
pattern of an acute ST-elevation myocardial infarction, 68%
(n = 85) with NSTE-ACS, 14% (n = 18) in cardiogenic shock includ-
ing cardiopulmonary resuscitation (n = 8;6%) and heart failure
NYHA IV (n = 10; 8%).

Baseline, clinical and laboratory characteristics of the cases with
a typical and atypical contraction abnormality pattern are shown
in Table 1. Cases with typical vs. atypical location of the contrac-
tion abnormality showed no differences in cardiovascular risk fac-
tors or clinical parameters such as sex, age, global systolic left
ventricular function on admission and prior to discharge (typical
43% (+�11) vs. atypical 46%(+�12); p = 0.29). or triggering factors
for TTS. Coronary artery disease was infrequent in both groups
(57% vs.49%; p = 0.35). Cases with typical TTS showed significantly



Fig. 1. Prevalence of the different contraction abnormality patterns of TTS.

Table 1
Typical and atypical TTS.

Typical Atypical P

N = 89 N = 37
Female 85% (76) 86% (32) 0.87
Age (years) 68 (11) 65 (12.0) 0.19
BMI (kg/m2) 24.7 (4.1) 24.7 (4.9) 0.94
Hypertension 66% (59) 54% (20) 0.15
Diabetes 16% (14) 5% (2) 0.10
Prior PCI 6% (5) 0% (0) 0.14
Prior CABG 1% (1) 0% (0) 0.52
Clinical presentation
Identifyable trigger 63% (56) 65% (24) 0.95
- Emotional 13% (12) 14% (5) 0.98
- Physical 49% (44) 51% (19)

Heart Rate* (bpm) 83 (21) 84 (17) 0.70
Heart Rate > 90 bpm 36% (32) 35% (13) 0.98
RR systolic < 90 mmHg 3% (3) 11% (4) 0.12
Echocardiography
EF on admission * (%) 33 (11) 36(12) 0.25
EF prior discharge* (%) 43 (12) 46 (11) 0.29
EF discharge – EF on admission (%) 10 (2) 13 (14) 0.27
Improving LV-EF prior discharge (yes) 65% 68% 0.81
ECG: Ischemia related changes 67% (63) 51% (19) 0.04
- ST-elevation 20% (18) 16% (6) 0.006
- ST depression 2% (2) 8% (3)
- T-wave inversion 48% (43) 27% (10)

Clinical presentation 0.05
- STEMI 20% (18) 16% (6)
- NSTEMI 52% (46) 65% (24)
- Unstable AP 17% (15) 0% (0)
- Heart Failure 6% (5) 14% (5)
- CPR 7% (6) 5% (2)

Coronary angiography
LVEDP* (mmHg) 21 (8) 19 (9) 0.48
LVEDP > 15 mmHg 81% 60% 0.06
Coronary Arteries 0.34
- No CAD 43% (38) 51% (19)
- Stenosis < 50% 38% (34) 41% (15)
- Stenosis > 50% 19% (17) 8% (3)

EF angio* (%) 36 (+/�12) 35 (+�13) 0.92
Laboratories
Troponin I (ng/ml) admission* 3.12 (5.62) 1.32 (2.14) 0.013
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a higher rate of ischemia related ECG changes (67% vs. 51%;
p = 0.04). Patients with a typical contraction pattern had a trend
to present more often as STEMI and showed higher levels of tro-
ponin I (3.12 ng/ml vs. 1.32 ng/ml, p = 0.013), CK on admission
(461 (±1207)U/l vs. 173 (±177) U/l, p = 0.03) as well as peak CK
(973 (±2860)U/l vs. 01 (±328) U/l, p = 0.03) and a intrahospital
death did not differ between the two groups (Table 1).
Troponin I (ng/ml) maximum * 8.35 (16.40) 5.19 (17.13) 0.35
CK (U/l) on admission* 462 (1208) 173 (177) 0.03
CK (U/l) maximum* 974 (2860) 301 (328) 0.03
HB (g/dl)* 12.8 (1.9) 13.3 (1.8) 0.20
Leukocytes (103/ml)* 11.0 (5.3) 10.7 (6.7) 0.76
Intrashospital death 8% (7) 11% (4) 0.59

*Mean (standard deviation); BMI, body mass index; HR, heart rate; RR, blood
pressure; EF, ejection fraction; STEMI, ST-segment elevation myocardial infarction;
NSTEMI, non-ST-segment elevation myocardial infarction; AP, angina pectoris; TTS,
tako-tsubo-syndrome.
3.2. Follow-up

Follow-up data was available for 84% (107/127). Median FU
time was 4.4 years (IQR 1.4–7.7 years). Death occurred in 39%
(42/107), cardiovascular death in 22% (23/107). Death occurred
in 10% (n = 11) intra-hospital, in 10% (n = 11) within 30 days and
in 14% within 1 year after primary admission (Fig. 2). All patients
who presented after cardiopulmonary resuscitation (CPR) died
during follow-up, leading to a significant difference of survival
probability depending on the clinical presentation (p = 0.004).
Patients who died during follow-up had a trend to higher cardiac
enzymes during primary hospitalization (Table 2). Re-TTS occurred
in 10% (typical 8%, atypical 13%, p = 0.51) and was not associated
with higher mortality (p = 0.40). In univariate analysis, male sex
(OR 3.27 (95CI (1.01–11.58) Fig. 3A), patients after CPR (OR 1.24
(95%CI 1.07–1.43), patients with anemia (OR 5.67 (95% CI 2.06–
15.58), Fig. 3B), with physical trigger (OR 2.53 (95% CI1.14–5.64);
p = 0.018; Table 2, Fig. 3C) and with carcinoma (OR 10.67 (95%CI
1.24–91.25), Fig. 3D) were more likely to die during follow-up. In
the logistic multivariate regression analysis including these
parameters, only anemia (OR 3.93 (95%CI 1.02–2.08), p = 0.015)
showed independent significant influence on long-term mortality.

71% (76/107) of the patients originally presented with typical
and 29% (31/107) with atypical contraction patterns. Neither
rehospitalisation (typical 13% vs atypical 7%, p = 0.66) nor death
(typical 43% vs. atypical 29%, p = 0.17) re-TTS (typical 8% vs. typical
13% p = 0.39) or cardiovascular death (typical 26% vs. atypical 10%,
p = 0.05) differed significantly between patients with typical and
3

atypical TTS. Combining the endpoints CV death and rehospitalisa-
tion patients with typical TTS showed a significantly higher risk
(typical 39% vs. atypical 17%, p = 0.02; see Table 3).

The questionnaire on quality of life was completed by 91% of
the patients alive at the time of follow-up (59/65; 39 typical, 20
atypical). 44% of the patients still claimed to suffer from dyspnea
or angina. 39% reported dyspnea NYHAI, 22% NYHA II and 15%
NYHA III. 1 patient claimed to have dyspnea caused by emotional
stress. 73% were free of angina, only 1 patient claimed to experi-
ence angina during emotional stress. No differences could be seen
in any of the symptoms regarding the different contraction pat-
terns. Quality of life was stated to be ‘‘good” in 69% (n = 41),
‘‘ok” in 27% (n = 16) and ‘‘bad” in 3% (n = 2).

14% reported at least one further episode or symptoms of AMI.
20% underwent coronary angiography during the follow-up period,
while in only one patient a percutaneous coronary intervention
(PCI) was performed. A recurrent episode of TTS was diagnosed
in 9% (n = 10) with a median time of 4.5 years (IQR 2.9–5.5) from
the first episode. In case of recurrence 80% (n = 8) showed a typical



Fig. 2. Kaplan-Meier-Analysis: Overall survival of the cohort.

Table 2
Parameters of patients who were still alive vs. patients, who died during follow-up.

Alive Died P

N = 65 N = 42
Age* (years) 68 (11) 70 (10) 0.35
BMI* (kg/m2) 24.5 (4.2) 25.4 (4.0) 0.31
Female 92% (60) 78.5% (33) 0.04
Male 8% (5) 21% (9)
HR > 90 bpm 31% (20) 41% (17) 0.36
RR systolic < 90 mmHg 3% (2) 12% (5) 0.10
HR > 90 bpm & RR systolic < 90 mmHg 2% (1) 7% (3) 0.17
Laboratory Measurements
Troponin I (ng/ml) admission* 2.18 (3.78) 2.39 (5.16) 0.81
Troponin I (ng/ml) maximum* 6.19

(12.90)
9.94
(23.35)

0.30

Creatinkinase (U/l) on admission * 206 (187) 452(833) 0.025
Creatin (U/l) maximum * 421 (745) 930 (1816) 0.049
Hemoglobin (g/dl) * 13.5 (1.4) 12.4 (2.1) 0.04
- Anemia 11% (7) 38% (16) <0.001

Leukocytes 10.3 (5.3) 12.3 (6.4) 0.09
Echocardiography
EF on admission* (%) 36 (10) 31 (12) 0.45
EF prior discharge* (%) 46 (11) 41 (9) 0.06
Laevocardiography
EF angio (%) 36 (12) 34 (13) 0.21
Typical contraction pattern 66 (43) 79 (33) 0.17
Indication for angiography 0.004
- STEMI 19% (12) 21% (9)
- NSTEMI 62% (40) 38% (16)
- Unstable AP 11% (7) 14% (6)
- Heart Failure 9% (6) 7% (3)
- CPR 0% (0) 18% (8)

Identifyable trigger 57% (37) 74% (31) 0.08
- Emotional 15% (10) 10% (4) 0.07
- Physical 42% (27) 64% (27)

Carcinoma 2% (1) 14% (6) 0.009
Re-TTS 11% (7) 7% (3) 0.53

*Mean (standard deviation); BMI, body mass index; HR, heart rate; RR, blood
pressure; EF, ejection fraction; STEMI, st-segment elevation myocardial infarction;
NSTEMI, non-st-segment elevation myocardial infarction; AP, angina pectoris; TTS,
tako-tsubo-syndrome.

L. Gaede, A. Herchenbach, M. Tröbs et al. IJC Heart & Vasculature 32 (2021) 100708
contraction pattern, 20% (n = 2) an atypical contraction pattern.
One patient showed typical contraction pattern in the primary
and an atypical in the recurrent episode, whereas 1 patient showed
4

atypical contraction pattern in the primary and typical contraction
pattern during relapse. Four patients showed an emotional trigger
for the repeat episode, 3 patients a physical and in 3 no trigger
could be identified. Compared to the primary episode, the kind of
trigger changed in 4 cases.
4. Discussion

Our analysis of an all-comer cohort of patients presenting with
TTS shows:

(1) Patients with TTS show a high in-hospital and long-term
mortality. Anemia was the only independent predictor of
long-term mortality.

(2) The majority of patients with TTS present with the typical
contraction pattern. Patients with a typical contraction
abnormality showed higher levels of cardiac enzymes, but
without significant higher intra-hospital or long-term
mortality.

(3) Symptoms persist in nearly half of the patients independent
on the initial contraction abnormality pattern. Another epi-
sode of TTS occurred in nearly every 10th patient within
the follow-up period of 4.4 years.

TTS is a severe condition with a high mortality – not only in the
acute phase, but also in the long-term. The mortality rate of our
cohort even exceeds previously published data [5,7,11]. In spite
the commonly used term ‘‘broken heart syndrome”, a minority of
patients in our as well as in other registries with TTS shows an
emotional trigger [5]. To the contrary, in our cohort the majority
of patients presented with a physical trigger. Physical triggers con-
tain critical illnesses such as neurological disorders, bone fractures
or sepsis and are known to be unfavorable for the patients‘ out-
come [7,12]. In the latest data on patients with TTS with a focus
on the trigger, a physical trigger and especially carcinoma were
associated with worse long-term outcome [7]. Thus, the high per-
centage of physical triggers of various prognosis (e.g. sepsis, malig-
noma) might partly explain the high mortality in our cohort. Other
reasons for the very high mortality rate in our cohort could be the
higher percentage of male patients as well as the relatively low LV-
EF on admission. Both are known to be of unfavorable outcome
[5,7,8,11]. However, none of these was an independent predictor
for death. Instead, the only independent predictor for mortality
in our cohort was anemia. Anemia is associated with frequent
and severe comorbidities including cancer and therefore higher
risk of mortality within the population [13]. Thus, anemia was also
shown to be unfavorable for patients presenting with ACS [14]. Our
data - as previous studies- again shows analogies in the outcome of
patients with TTS and with ACS [5,7,15].

TTS is widely associated with the typical wall motion abnormal-
ity of apical ballooning- present in ¾ of our cohort. Patients with
typical contraction pattern show more frequent ischemia related
changes in the ECG. ST segment elevation infarction was previously
shown to be more frequent in patients with typical TTS [9]. In our
cohort, patients with typical contraction pattern show higher
levels of troponin on admission, higher CK on admission and higher
peak CK than patients with atypical patterns. This finding is differ-
ent from previous studies, reporting poorer LV-function, higher
BNP levels, but no differences in ischemic enzymes [9]. Whereas
previous data revealed discrepant data on mortality in dependence
of the contraction pattern [8,9], our data showed no difference in
in-hospital and long-term outcome.

In our cohort the majority reports persisting symptoms. Inter-
estingly, patients with different contraction pattern did not differ
in the extent of chronic symptoms. TTS was lately revealed to be



Fig. 3. Kaplan-Meier Survival Analysis: Sex (A), Anemia (B), Trigger (C), Carcinoma (D).

Table 3
Long-term outcome of patients with typical and atypical contraction abnormality
pattern.

Typical Atypical P

N = 76 N = 31
Death 43% (33) 29% (9) 0.17
CV Death 26% (20) 10% (3) 0.05
Rehospitalisation (alive) 13% (10) 7% (2) 0.66
CV Death & Rehospitalisation 39% (30) 17% (5) 0.02
Re-TTS 8% (6) 13% (4) 0.39

CV, cardiovascular, TTS, takotsubo-syndrome.
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more a chronic than an acute disease [16–18]. In animal models,
histological abnormalities persist despite echocardiographic nor-
malization of the LVEF [19]. In fact, even though wall motion
abnormalities may resolve, inflammation and myocardial dys-
function seem to be persisting in patients with TTS [17,18]. The
high rate of persisting symptoms in our cohort supports the
notion of a chronic disease and is in agreement with data from
a smaller cohort [20]. It once again raises the question if
microvascular dysfunction might persist after the acute phase
5

and thus, permanent medication could be off use for these
patients. Until now data on that showed, that microvascular dys-
function resolves after the acute event [21]. In case of clinical
recurrence the pattern of wall motion abnormalities differs in a
considerable percentage of the patients [22]. In our cohort, this
percentage was 20%. This variability shows, that not only a cer-
tain region of the myocardium is vulnerable in patients with
TTS. Rather, the tendency for TTS is present within the whole
myocardium appearing in acute regional phases. This strengthens
the theory of TTS as a chronic condition and also matches to our
main finding, that the contraction pattern does not influence
long-term prognosis regarding mortality.

The poor long-term prognosis and the categorization as a
chronic disease as well as the high percentage of patients with per-
sisting symtpoms show the need for a closer follow up and a spec-
ified treatment of the patients. In the past, initial treatment
following the diagnosis of TTS was adopted from the treatment
for acute heart failure or AMI. However, data on the efficacy of such
treatment, including beta-blockers and ACE inhibitors, are scarce –
both regarding recovery of LV function and avoiding the recurrence
of TTS [5,16].
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4.1. Limitations of the study

Despite the recommendation by the guidelines, we cannot pro-
vide MRI results of each patients due to low capacity at our center.
Additionally, the study – as any study providing details on out-
come of patients with TTS – cannot exclude the influence physical
triggers on the outcome of the patients. This trigger – partly severe
co-morbidities - might be a high bias. Still, multivariate analysis
could not reveal a single morbidity despite anemia with direct
influence on mortality.

5. Conclusion

Patients with TTS have poor long-term prognosis. Contraction
pattern at presentation had no influence on overall long-term
morality despite higher cardiac enzymes. Overall, mortality in
patients presenting with TTS approaches 40% within 4 years, nearly
half of the surviving patients show persisting symptoms, and
recurrence rate is approximately 10%. Thus, TTS needs to be seen
as a serious – maybe even- chronic condition andsfuture studies
should focus on the potential need for specific long-term therapy.
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