
73 NZMJ 21 August 2020, Vol 133 No 1520
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

A comparison of the clinical 
features and outcomes of 

Takotsubo syndrome across 
� ve metropolitan hospitals 

in New Zealand
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Takotsubo syndrome (TS) (also known 
as apical ballooning syndrome) is an 
acute heart failure condition charac-

terised by acute but rapidly reversible left 
ventricular (LV) dysfunction with distinct 
wall motion abnormalities subtending more 
than one coronary artery territory.1–3 The 
prevalence of TS is 1.0–2.5% in patients pre-
senting with an acute coronary syndrome 
(ACS), and 12% in women presenting with 

an apparent anterior ST-elevation myocar-
dial infarction (STEMI).4–6 The condition 
tends to occur in postmenopausal women 
after a stressful event. The aetiology of TS 
remains unknown but is likely to be com-
plex with evidence for a role of the brain-
heart axis in its pathogenesis.7,8 Since the 
initial report by Japanese cardiologists 25 
years ago, TS has been increasingly rec-
ognised internationally. 

ABSTRACT
AIM: Takotsubo syndrome (TS) mimics acute coronary syndrome but has a distinct pathophysiology. This 
study aimed to compare and contrast the clinical presentation, management and outcomes of patients 
with TS in five large New Zealand hospitals.

METHODS: We identified 632 consecutive patients presenting to the five major tertiary hospitals 
in New Zealand (Middlemore Hospital, Auckland City Hospital, North Shore Hospital, Christchurch 
Hospital and Dunedin Hospital) between January 2006 and June 2018 and obtained clinical, laboratory, 
electrocardiography, echocardiography, coronary angiography and long-term follow-up data.

RESULTS: Six hundred and thirty-two consecutive patients with TS (606 women, mean age 65.0+11.1 years) 
were included. An associated stressor was identified in two-thirds of patients, and emotional triggers 
were more frequent than physical triggers (62.9% and 37.1%, respectively). Overall, 12.7% of patient had 
depression and 11.7% anxiety but this was more common in patients from Christchurch Hospital (20.4% 
and 23.4%, respectively). The in-hospital mortality among the five hospitals ranges between 0 to 2.0%. 
The mean follow-up was 4.9+3.4 years (median 4.4 years). Fi� y-four people died post-discharge, all but 
one from a non-cardiac cause. Forty patients had recurrent TS. Mortality post-discharge (p=0.63) and TS 
recurrence (p=0.38) did not di� er significantly among the five hospitals.

CONCLUSION: In this large New Zealand TS cohort, the clinical characteristics and presentation were 
similar among the five hospitals. A subset of patients had a complicated in-hospital course, but late deaths 
were almost all from non-cardiac causes and recurrence was infrequent. Mortality post-discharge and 
recurrence was similar between the hospitals.
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We have previously reported the clinical 
characteristics and outcomes of 100 
patients with TS in the Auckland region.9

Christchurch has reported 21 cases of TS 
triggered by the February 2011 Christchurch 
earthquake.10 However, data on the charac-
teristics between hospitals for homogeneity/
heterogeneity in the presentation of TS 
patients and their outcomes in New Zealand 
are still lacking. Therefore, this study 
aims to describe the clinical features and 
outcomes of patients with TS in a large New 
Zealand cohort.

Methods
Study population

The study population was prospectively 
identifi ed between January 2006 and June 
2018 from the three major public hospitals in 
the Auckland region (Middlemore Hospital, 
Auckland City Hospital and North Shore 
Hospital) and Christchurch Hospital except 
Dunedin Hospital where the study popu-
lation was retrospectively identifi ed. Only 
patients who underwent angiography (either 
cardiac CT angiography or invasive coronary 
angiography) were included in the study. 

TS was initially defi ned using the diag-
nostic criteria proposed by the Mayo Clinic 
group11 until 2018 when the International 
Takotsubo Diagnostic Criteria (InterTAK 
Diagnostic Criteria)12 was being proposed.

Patients’ data including baseline char-
acteristics, triggering factors (categorised 
as emotional or physical), cardiovascular 
risk factors, psychiatric illnesses, electro-
cardiography (ECG), echocardiography and 
angiography data were obtained at the time 
of the index admission. 

In-hospital outcomes
We recorded in-hospital complications, 

including acute pulmonary oedema, cardio-
genic shock, use of invasive or non-invasive 
ventilation or intra-aortic balloon pump 
insertion and death. A composite endpoint 
was defi ned which included at least one of 
the above complications.

Late follow-up data was obtained by 
reviewing the medical records of each 
patient.

Post-discharge outcomes
The primary outcome was post-discharge 

mortality in those patients discharged 
alive. Each death was classifi ed as due to a 
cardiac or non-cardiac cause. We also report 
rehospitalisation for recurrence of TS, 
obtained by reviewing the medical records 
of each patient, or telephone interview with 
patients’ general practitioners. Recurrent TS 
was defi ned using the Mayo Clinic/InterTAK 
Diagnostic criteria, except that in most cases 
coronary angiography was not repeated.

The study was approved by the Health and 
Disability Ethics Committees as a clinical 
Audit (NTX/11/EXP/288).

Statistical analysis
Categorical data were summarised 

as frequency and percentage while 
continuous data were reported as mean 
and standard deviation (SD), or median 
and inter-quartile range (IQR). Comparison 
of categorical data between groups was 
performed by Chi-square test or Fisher exact 
test where appropriate. For continuous 
data, comparison between groups were 
performed by the non-parametric Krus-
kal-Wallis test due to data were not normally 
distributed. 

Log-rank tests were used to compare the 
Kaplan-Meier estimates of event rates of 
all-cause mortality and TS recurrence for the 
whole cohort.

All P-values reported were two tailed and 
P-value <0.05 was considered signifi cant. 
Data were analysed using SAS statistical 
package, version 9.4 (SAS Institute, Cary, 
NC). Survival plots were created using 
RStudio version 1.1.442.

Results
Total cohort
Patients characteristics (Table 1)

Of the 632 consecutive patients with TS 
included in this study, 606 (95.9%) were 
women and the mean age at presentation 
was 65.0+11.1 years. More than 80% were 
European, 10% were Maori, 4% were Pacifi c 
Islanders and 3.5% were Asian. Almost half 
of the patients had hypertension. Only 8.5% 
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patients were known to have prior cardio-
vascular diseases.

12.7% and 11.7% of patients had a prior 
history of depression or anxiety, and 12.2% 
and 4.3% were taking antidepressants/anti-
psychotics or benzodiazepines on admission.

Clinical presentation (Table 2)
The predominant symptom on admission 

was chest pain (80.2%), followed by 
dyspnoea (19%). 6.3% patients presented 
with new atrial arrhythmia (atrial fi bril-
lation, n=34) and 2.5% patients presented 
with ventricular arrhythmias (ventricular 
tachycardia, n=8). Seventy-three patients 
had radiological evidence of pulmonary 
oedema on admission. A stressful trigger 
(defi ned as an unusual emotional or physical 
stress occurring before symptom onset) 
was identifi ed in 73.7% patients. Emotional 
triggers were more frequent than physical 

triggers (62.9% and 37.1%, respectively). In 
26.3% of patients, TS occurred without any 
evident trigger.

One-third of patients had ST-segment 
elevation on their admission ECG. ST-de-
pression occurred only in 3.3% of patients 
with TS. More than half of the patients 
with TS had a signifi cant reduction in left 
ventricular (LV) systolic function either 
on transthoracic echocardiography or left 
ventriculogram during the acute phase: 
17.4% had low-normal LV function, 27.5% 
had mild LV impairment, and 55.1% had 
moderate/severe LV systolic impairment. 
Apical TS was identifi ed in 84.7% of patients, 
whereas the midventricular form was found 
in 7.7%, and basal and focal forms were 
diagnosed in 2.4% and 5.3%, respectively. 
Right ventricular involvement was seen in 
only 17.1% of patients with TS. All patients 

Table 1: Clinical characteristics of Takotsubo patients.

Total
(n=632)

MMH
(n=151)

ACH
(n=130)

NSH
(n=82)

Christchurch
(n=201)

Dunedin
(n=68)

P-value

Gender
Female 606 (95.9) 143 (94.7) 123 (94.6) 79 (96.3) 197 (98.0) 64 (94.1) 0.41

Age (years)
Mean (SD) 65.0 (11.1) 61.4 (12.2) 65.6 (10.5) 66.1 (11.1) 66.5 (10.5) 66.5 (10.0) <.001

Ethnicity
European
NZ Māori
Pacific Islanders
Asian
Other

516 (81.6)
63 (10.0)
25 (4.0)
22 (3.5)
6 (0.9)

90 (59.6)
35 (23.2)
15 (9.9)
7 (4.6)
4 (2.6)

99 (76.2)
14 (10.8)
6 (4.6)
11 (8.5)
0 (0)

70 (85.4)
7 (8.5)
3 (3.7)
2 (2.4)
0 (0)

197 (98.0)
2 (1.0)
1 (0.5)
1 (0.5)
0 (0)

60 (88.2)
5 (7.4)
0 (0)
1 (1.5)
2 (2.9)

<.001

Hypertension 292 (46.2) 72 (47.7) 58 (44.6) 27 (32.9) 90 (44.8) 45 (66.2) 0.002

Dyslipidaemia 220 (34.8) 49 (32.5) 36 (27.7) 19 (23.2) 79 (39.3) 37 (54.4) <.001

Diabetes mellitus 72 (11.4) 27 (17.9) 18 (13.8) 7 (8.5) 16 (8.0) 4 (5.9) 0.02

Smoking status
Current smoker 69 (10.9) 21 (13.9) 16 (12.3) 9 (11.0) 18 (9.0) 5 (7.4)

<.001

Previous CVD 54 (8.5) 8 (5.3) 8 (6.2) 6 (7.3) 28 (13.9) 4 (5.9) 0.02

Depression 80 (12.7) 12 (7.9) 9 (6.9) 7 (8.5) 41 (20.4) 11 (16.2) 0.001

Psychosis 7 (1.1) 2 (1.3) 3 (2.3) 1 (1.2) 0 (0) 1 (1.5) 0.18

Bipolar disorder 4 (0.6) 1 (0.7) 0 (0) 1 (1.2) 2 (1.0) 0 (0) 0.77

Anxiety 74 (11.7) 6 (4.0) 8 (6.2) 8 (9.8) 47 (23.4) 5 (7.4) <.001

ACH, Auckland City Hospital; MMH, Middlemore Hospital; NSH, Northshore Hospital; CVD, cardiovascular disease.
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Table 2: Clinical presentation.

Total
(n=632)

MMH
(n=151)

ACH
(n=130)

NSH
(n=82)

Christchurch
(n=201)

Dunedin
(n=68)

P-value

Stressor on admission 466 (73.7) 115 (76.2) 92 (70.8) 61 (74.4) 146 (72.6) 52 (76.5) 0.79

Type of stressor
Emotional
Physical

293 (62.9)
173 (37.1)

78 (67.8)
37 (32.2)

48 (52.2)
44 (47.8)

32 (52.5)
29 (47.5)

104 (71.2)
42 (28.8)

31 (59.6)
21 (40.4)

0.01

Symptoms on admission

Chest pain 507 (80.2) 124 (82.1) 102 (78.5) 62 (75.6) 163 (81.1) 56 (82.4) 0.74

Dyspnoea 120 (19.0) 40 (26.5) 45 (34.6) 17 (20.7) 11 (5.5) 7 (10.3) <.001

Arrhythmia on admission
Atrial arrhythmia 40 (6.3) 9 (6.0) 5 (3.9) 4 (4.9) 20 (10.0) 2 (2.9) 0.11

Ventricular arrhythmia 16 (2.5) 6 (4.0) 3 (2.3) 3 (3.7) 2 (1.0) 2 (2.9) 0.34

ECG on admission

ST elevation 205 (32.4) 48 (31.8) 37 (28.5) 27 (32.9) 64 (31.8) 29 (42.6) 0.37

ST depression 21 (3.3) 1 (0.7) 5 (3.8) 0 (0) 11 (5.5) 4 (5.9) 0.02

LV function during acute phase
Normal/low normal
Mild
Moderate/severe

110 (17.4)
174 (27.5)
348 (55.1)

21 (13.9)
33 (21.9)
97 (64.2)

30 (23.1)
39 (30.0)
61 (46.9)

18 (22.0)
27 (32.9)
37 (45.1)

27 (13.4)
51 (25.4)
123 (61.2)

14 (20.6)
24 (35.3)
30 (44.1)

0.01

LV thrombus during acute phase 9 (1.4) 4 (2.7) 3 (2.3) 2 (2.4) 0 (0) 0 (0) 0.06

Normal coronary arteries 351 (55.5) 85 (56.3) 78 (60.0) 49 (59.8) 82 (40.8) 57 (83.8) <.001

Types of Takotsubo
Apical type
Mid ventricular type
Basal/reverse type
Focal type
Global hypokinesis

531 (84.7)
48 (7.7)
16 (2.4)
33 (5.3)
5 (0.8)

130 (86.1)
6 (4.0)
4 (2.6)
9 (6.0)
2 (1.3)

109 (83.9)
9 (6.9)
2 (1.5)
10 (7.7)
0 (0)

73 (89.0)
0 (0)
2 (2.4)
7 (8.5)
0 (0)

163 (81.1)
28 (13.9)
3 (1.5)
7 (3.5)
0 (0)

56 (82.4)
5 (7.4)
4 (5.9)
0 (0)
3 (4.4)

0.001

RV involvement
Yes
No

108 (17.1)
483 (76.4)

15 (9.9)
130 (86.1)

23 (17.7)
90 (69.2)

8 (9.8)
67 (81.7)

54 (26.9)
147 (73.1)

8 (11.8)
49 (72.1)

0.001*

Length of stay (days)
Median (IQR) 4 (3–6) 4 (3–7) 4 (3–5) 5 (3–8) 3 (2–5) 3.5 (2–6)

<.001

Pulmonary oedema on admission 76 (12.0) 21 (13.9) 19 (14.6) 9 (11.0) 22 (10.9) 5 (7.4) 0.55

Cardiogenic shock 15 (2.4) 4 (2.7) 5 (3.9) 2 (2.4) 1 (0.5) 3 (4.4) 0.12

Intubation 30 (4.7) 10 (6.6) 6 (4.6) 6 (7.3) 5 (2.5) 3 (4.4) 0.32

IABP insertion 3 (0.5) 1 (0.7) 0 (0) 1 (1.2) 0 (0) 1 (0.7) 0.19

CPAP ventilation 8 (1.3) 4 (2.6) 1 (0.8) 0 (0) 3 (1.5) 0 (0) 0.52

In-hospital death 6 (1.0) 3 (2.0) 1 (0.8) 0 (0) 2 (1.0) 0 (0) 0.73

In-hospital complications (at least one 
of the following: acute pulmonary oede-
ma, cardiogenic shock, use of invasive or 
non-invasive ventilation or intra-aortic 
balloon pump insertion, or death)

92 (14.6) 24 (15.9) 22 (16.9) 12 (14.6) 28 (13.9) 6 (8.8) 0.62

Values are n (%) unless otherwise stated.
*P-value excluded missing category
ACH, Auckland City Hospital; MMH, Middlemore Hospital; NSH, Northshore Hospital; CVD, cardiovascular disease IABP, intra-aortic balloon pump; CPAP, 
continuous positive airway pressure.
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underwent either invasive coronary angiog-
raphy (n=603) or CT coronary angiography 
(n=29) during the acute admission: 55.5% of 
patients had normal coronary arteries. 

On admission, 15.2% of the patients were 
taking beta-blockers, and 30.7% were taking 
either angiotensin-converting-enzyme inhib-
itors or angiotensin-receptor blockers. The 
rates of use of these two classes of drugs had 
increased at discharge (to 74.8% and 67.4%, 
respectively, Table 3).

Of the 626 patients discharged alive, 91.4% 
underwent follow-up transthoracic echo-
cardiography. Three died before having a 
follow-up transthoracic echocardiography. 
Eight percent of patients did not attend the 
follow-up echocardiography appointment. 
The median time of recovery imaging was 
56 days (range 2–2,256 days, mean 105+198 
days) from the day of index hospitalisation. 
Ninety-three percent of those who had echo 
(534/572) had full recovery of wall motion 

abnormalities and left ventricular function 
on echocardiography. One patient had wors-
ening left ventricular function as a result of 
embolisation of ventricular thrombus into 
coronary artery. The remaining patients had 
persistent regional wall motion abnormal-
ities and impaired left ventricular function 
but all had improved markedly compared to 
baseline studies.

In-hospital outcomes (Table 2)
During the index hospitalisation, 12% 

of patients had radiological evidence 
of pulmonary oedema on admission. 
Thirty patients were intubated, of whom 
three required intra-aortic balloon pump 
(IABP) insertion. Eight patients required 
continuous positive pressure airway (CPAP) 
ventilation. Fifteen patients with TS (2.4%) 
were in cardiogenic shock during the index 
admission. Six patients (1.0%) died during 
the index admission. Ninety-two patients 
(14.6%) had at least one of the in-hospital 

Table 3: Medications on admission and on discharge.

Total
(n=632)

MMH
(n=151)

ACH
(n=130)

NSH
(n=82)

Christchurch
(n=201)

Dunedin
(n=68)

P-value

Admission medications
Aspirin
Clopidogrel
Warfarin
NOAC
Statins
Beta-blockers
ACE inhibitors/ARB
Calcium channel blockers
Antidepressants/antipsychotics
Benzodiazepines

141 (22.3)
10 (1.6)
13 (2.1)
7 (1.1)
156 (24.7)
96 (15.2)
194 (30.7)
71 (11.2)
77 (12.2)
27 (4.3)

36 (23.8)
1 (0.7)
4 (2.7)
2 (1.3)
39 (25.8)
25 (16.6)
46 (30.5)
20 (13.2)
13 (8.6)
3 (2.0)

17 (13.1)
0 (0)
4 (3.1)
1 (0.8)
30 (23.1)
16 (12.3)
41 (31.5)
12 (9.2)
13 (10.0)
3 (2.3)

22 (26.8)
0 (0)
1 (1.2)
1 (1.2)
21 (25.6)
12 (14.6)
24 (29.3)
8 (9.8)
11 (13.4)
5 (6.1)

49 (24.4)
8 (4.0)
3 (1.5)
2 (1.0)
47 (23.4)
32 (15.9)
55 (27.4)
20 (10.0)
29 (14.4)
11 (5.5)

17 (25.0)
1 (1.5)
1 (1.5)
1 (1.5)
19 (27.9)
11 (16.2)
28 (41.2)
11 (16.2)
11 (16.2)
5 (7.4)

0.08
0.03
0.84
1.00
0.93
0.88
0.32
0.51
0.35
0.19

Discharge medications†
Aspirin
Clopidogrel
Warfarin
NOAC
Statins
Beta-blockers
ACEi/ARB
Calcium channel blockers
Antidepressants/antipsychotics
Benzodiazepines

439 (70.1)
91 (14.5)
29 (4.6)
17 (2.7)
402 (64.2)
468 (74.8)
422 (67.4)
57 (9.1)
72 (11.5)
26 (4.4)

102 (68.9)
9 (6.1)
8 (5.4)
7 (4.7)
102 (68.9)
108 (73.0)
93 (62.8)
14 (9.5)
14 (9.5)
4 (2.7)

81 (62.8)
6 (4.7)
7 (5.4)
3 (2.3)
78 (60.5)
90 (69.8)
82 (63.6)
8 (6.2)
13 (10.1)
2 (1.6)

57 (69.5)
15 (18.3)
4 (4.9)
1 (1.2)
55 (67.1)
58 (70.7)
55 (67.1)
7 (8.5)
9 (11.0)
6 (7.3)

137 (68.8)
42 (21.1)
7 (3.5)
6 (3.0)
119 (59.8)
153 (76.9)
134 (67.3)
21 (10.6)
27 (13.6)
11 (5.5)

62 (91.2)
19 (27.9)
3 (4.4)
0 (0)
48 (70.6)
59 (86.8)
58 (85.3)
7 (10.3)
9 (13.2)
3 (4.4)

0.001
<.001
0.92
0.36
0.25
0.08
0.02
0.74
0.75
0.20

ACH, Auckland City Hospital; MMH, Middlemore Hospital; NSH, Northshore Hospital; NOAC, non-vitamin K antagonist oral anticoagulants; 
ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blockers.
† Discharge medication for those patients discharged alive from index admission.
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complications (defi ned as acute pulmonary 
oedema, cardiogenic shock, use of invasive 
or non-invasive ventilation or intra-aortic 
balloon pump insertion, or death). 

Post-discharge outcomes (Figure 1 
and 2, Table 4)

Six hundred and twenty-six patients were 
discharged alive after the index hospi-
talisation. The mean follow-up time was 
4.9+3.4 years (median 4.4 years). 8.6% of 

the patients (54/626) died after hospital 
discharge, only one from cardiac causes. 
One patient developed heart failure as 
a result of embolisation of ventricular 
thrombus into coronary artery. 

6.4% (40/626) of patients, all women, expe-
rienced recurrent TS, none of which were 
fatal. In 26 of the 40 patients with TS recur-
rence, the subsequent events involved stress 
triggers (physical triggers, n=5; emotional 

Figure 2: Recurrence of Takotsubo syndrome post-discharge.

Figure 1: Kaplan-Meier curves showing post-discharge survival in Takotsubo patients.
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triggers, n=21). These 26 patients had their 
fi rst recurrence of TS 23 days to 3,323 days 
after the initial event.

Comparison between hospitals 
Demographic (Table 1)

The majority of TS cases were females 
in all hospitals and there were only minor 
differences in the mean age of patients. 
The distribution of patients by ethnicity 
was representative of New Zealand popu-
lation without predominance of a particular 
ethnic group.

Cardiovascular risk factors
There were some relatively minor differ-

ences in the risk factors between the 
hospitals. There were more diabetes and 
smokers in Middlemore and Auckland 
whereas dyslipidaemia and hypertension 
were more common in Dunedin.

Psychiatric disorders
12.7% and 11.7% of patients had a prior 

history of depression or anxiety but this 
was more common in Christchurch patients 
(20.4% and 23.4%, respectively). The high 
prevalence of psychiatric disorders in 
Christchurch was also refl ected by the fact 
that a substantial number of patients were 
taking antidepressants/antipsychotics (n=29) 
and benzodiazepines (n=11) on admission.

Clinical presentation (Table 2)
Chest pain was the predominant symptom 

on admission in all hospitals. The rates 
of preceding stressor, ST-elevation on 
admission ECG, clinical heart failure and 
moderate/severe LV systolic impairment 
were similar. The distribution of the type of 
TS was also similar among the hospitals.

Compared with pre-admission, there was 
a similar increase in prescribing of aspirin, 
beta-blocker, ACE inhibitors and statins on 
discharge in all hospitals (Table 3). 

 In-hospital outcomes (Table 2)
The rates of in-hospital complications 

among the hospitals did not differ signifi -
cantly (p=0.37). The in-hospital mortality 
rate for TS patients is comparable among the 
fi ve hospitals (p=0.73).

Post-discharge outcomes (Table 4)
There were no differences in the 

mortality (p=0.63) and recurrence risks 
(p=0.38) in TS patients after discharged 
among the fi ve hospitals. 

Discussion
To our knowledge, this cohort is the 

largest series of TS patients published to 
date in Australasia and one of the largest 
internationally. Our series was similar to 
prior published series1,5,13,14 in terms of 
characteristics of the patient population. 
The distribution of patients by ethnicity 
was similar to that of New Zealand patient 
presenting with ACS without predominance 
of a particular ethnic group.15 There were 
no signifi cant differences in the baseline 
demographics in TS patients among the fi ve 
hospitals.

There was a high prevalence of 
depression and anxiety in our TS cohort. 
Of interest, the prevalence of depression 
and anxiety were higher in Christchurch. 
Following the major Christchurch and 
Kaikoura earthquakes, Christchurch 
Hospital has seen unprecedented case 
clusters of TS.10 Two extensive overviews 
of American TS cohorts found that anxiety 
and chronic stress were both associated 
with signifi cantly higher odds of developing 
TS.16,17 Depression has also been reported 
to be associated with higher odds of devel-
oping TS.18 The increased prevalence of 
premorbid psychiatric diagnoses, partic-
ularly anxiety disorders and depression 

Table 4: Post-discharge outcomes.

Total
(n=632)

MMH
(n=151)

ACH
(n=130)

NSH
(n=82)

Christchurch
(n=201)

Dunedin
(n=68)

P-value

Total death
Death (non-cardiac)
Death (cardiac)
TS recurrence

54 (8.6)
53 (8.5)
1 (0.2)
40 (6.4)

14 (9.5)
13 (8.8)
1 (0.7)
12 (8.1)

11 (8.5)
11 (8.5)
0 (0)
8 (6.2)

10 (12.2)
10 (12.2)
0 (0)
7 (8.5)

13 (6.5)
13 (6.5)
0 (0)
12 (6.0)

6 (8.8)
6 (8.8)
0 (0)
1 (1.5)

0.63
0.65
0.68
0.38

ACH, Auckland City Hospital; MMH, Middlemore Hospital; NSH, Northshore Hospital; TS, Takotsubo syndrome.
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in TS patients suggests a potential link 
between neuropsychiatric disorders and TS. 
In particular, the Canterbury earthquakes 
had signifi cant adverse impact on mental 
health, which could account for the high 
incidence observed.

A unique feature of TC is a preceding 
emotional or physical stressor, although 
in some cases, precipitant stressors have 
not been identifi ed. Presentation was 
preceded by a physical or emotional stressor 
in two-thirds of our patients, but in the 
remaining third there was no identifi able 
pre-event stressor despite specifi c enquiry 
after the diagnosis was made. Emotional 
triggers were more frequent than physical 
triggers (62.9% and 37.1% respectively). 
Reassuringly, the rates of preceding stressor 
were similar among the fi ve hospitals.

Patients with TS have an in-hospital 
mortality rate similar to that of patients with 
an MI.19 In addition, adverse events due to 
haemodynamic instability (eg, acute heart 
failure or cardiogenic shock) may occur in 
up to one-fourth of patients, even during the 
fi rst hours after clinical onset. Almost 12% 
of our patients had pulmonary oedema at 
admission and there was a subset of patients 
who were critically ill at presentation 
requiring inotropic support, intubation and/
or intra-aortic balloon pump. This fi nding 
was similar to the North American and 
European cohorts,20 illustrating the previ-
ously underestimated risk of complications 
during the acute phase of TS and highlights 
the need for concise clinical evaluation, 
monitoring and management. Despite the 
relatively high adverse events reported 
during the acute phase, the rates of in-hos-
pital complications did not differ signifi cant 
among the fi ve hospitals. 

Of the patients with TS discharged alive, 
8.6% died during follow-up, with all but one 
of the 54 deaths from non-cardiac causes. 
This is consistent with other local and 
international studies which have reported 
that late mortality after TS is largely due to 
non-cardiac causes9,19,21,22 and appears to be 
related to the presence of comorbid disease 
rather than the TS event itself. Forty of our 
surviving patients experienced recurrent 
and remarkably similar TS episodes. 
There were no signifi cant differences in 
the late mortality and recurrence rates for 
TS patients in our cohorts among the fi ve 
hospitals, albeit with only small event rates.

There was no clear consensus about the 
appropriate treatment of patients with TS. 
New Zealand guidelines recommend routine 
post-discharge use of dual antiplatelet 
therapy, either clopidogrel or ticagrelor, 
statins, ACE inhibitors or ARB and beta 
blockers in patients without contraindica-
tions or intolerance after ACS presentations, 
with the aim of reducing further events.23,24

Because TS patients are frequently started 
on the same therapy on the basis of 
suspected ACS, there was marked increase 
in prescribing aspirin, beta-blocker, ACE 
inhibitors and statins on discharge among 
the fi ve hospitals. To our knowledge, there 
are no data to support the use of particular 
medication regimens in patients with TS.

Study limitations
Despite prospectively capturing all 

patients presenting with TS in four major 
hospitals in New Zealand over 12 years, it 
is possible that some TS cases in the partic-
ipating hospitals were not diagnosed, were 
hospitalised in other specialty departments, 
did not undergo catheterisation, which 
would imply underestimation of the true 
number of TS cases that occurred over the 
study period. However, it is likely that such 
cohort will continue to form an important 
source for research on TS in the future. In 
addition, we were unable to provide results 
of cardiac biomarkers such as troponin 
because of the different assays used in the 
different centres. 

Conclusion
This study represents the largest TS cohort 

published to date in Australasia and also one 
of the largest internationally. Our clinical 
fi ndings support previously published 
series. A subset of patients had a compli-
cated in-hospital course but the in-hospital 
mortality for patients diagnosed with TS 
was similar among the fi ve major hospitals. 
The late mortality and recurrence rates for 
TS patients who survived the index event 
also did not differ signifi cantly among the 
hospitals. TS is a relatively recently described 
condition, its aetiology is poorly understood 
and it is probably still underdiagnosed.6 This 
cohort reassures us that TS presentations are 
similar across New Zealand and comparable 
to international experience. Establishment of 
this cohort will allow further investigation of 
this novel condition.
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