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akotsubo syndrome (TS) (also known
I as apical ballooning syndrome) is

characterised by acute but usually rap-
idly reversible left ventricular (LV) dysfunc-
tion with distinct wall motion abnormalities,
predominantly affecting postmenopausal
women.? At presentation TS typically
mimics acute myocardial infarction (MI).
The reported frequency of TS is 1.0-2.5% in
patients presenting with suspected acute MI,
and 12% in women presenting with anterior
ST-elevation myocardial infarction (STEMI).!
The incidence of TS has been increasing
internationally, likely a consequence of an
improved awareness of the existence of this
syndrome and easier access to early echo-
cardiography and coronary angiography.>*
Recent international reports suggest that
1-3% of patients (up to 6-9% if only women
are considered) with suspected acute coro-
nary syndrome (ACS) have TS.3®

This study describes the incidence of TS
in New Zealand in comparison to MI. Two
hundred and fifty-nine TS patients presented
to five of the major tertiary hospitals in New
Zealand (Middlemore Hospital, Auckland
City Hospital, North Shore Hospital, Christ-
church Hospital and Dunedin Hospital)
between January 2015 and June 2018 were
included. Only patients who underwent
angiography (either cardiac CT angiography
[n=27] or invasive coronary angiography
[n=232]) were included. TS was defined
using the International Takotsubo Diagnostic
Criteria (InterTAK Diagnostic Criteria).5
TS cases were subdivided according to the
presentation ECG—ST-elevation TS (STE-TS)
or non-ST-elevation TS (NSTE-TS).”

The MI cohort comprised of all patients
who presented to the participating hospitals

with acute MI between over the same time
period. A total of 11,900 of patients (8,405
men and 3,495 women) with STEMI and
non-ST-myocardial infarction (NSTEMI) were
identified. The data was extracted from the
All New Zealand Acute Coronary Syndrome
Quality Improvement (ANZACS-QI) registry.?
This registry captured almost all New
Zealand public hospital coronary angiog-
raphy procedures, including those associated
with an acute coronary syndrome (ACS)
diagnosis.® Only patients who had coronary
angiography were included to ensure compa-
rability with the TS cohort.

The demographic characteristics of the TS
and MI populations are summarised in Table
1; 96.1% (n=249) of the TS patients were
women (n=249, 96.1%) with median age of 66
years (IQR 57-73 years). They were slightly
younger than MI females. Majority of both
cohorts were European. Two-thirds of female
TS cohort presented without ST-segment
elevation and they had less conventional
cardiovascular risk factors compared to
the female MI cohort. A stressful trigger
(defined as an unusual emotional or physical
stress occurring before symptom onset) was
identified in 190 patients (73.4%); 117 had
an emotional stressor and 73 reported a
physical stressor (defined as medical condi-
tions that trigger TS).

A reduced left ventricular ejection fraction
(LVEF), defined as LVEF<50% was noted in
84.3% of TS women on admission but in only
28.5% of women with MI. More than half of
women with TS had LVEF<40% on admission.
Thirty-one female TS patients had coronary
artery disease documented on either
invasive coronary angiography (n=6) or CT
coronary angiography (n=25). Of note, 19.9%
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Table 1: Clinical characteristics of patients with Takotsubo syndrome versus patients with myocardial infarction.

Female P-value Malet

TS Ml TS Ml

(n=249) (n=3,495) (n=10) (n=8,405)
Age <.001
Median (IQR) 66 (57-73) 69 (59-77) 55 (53-73) 64 (55-72)
Ethnicity <.001
European 196 (78.7) 2,492 (71.3) 8(80.0) 6,038 (71.8)
Maori 33(13.3) 330 (9.4) 1(10.0) 531 (6.3)
Pacific Islanders 10 (4.0) 337(9.6) 1(10.0) 640 (7.6)
Asian 10 (4.0) 336 (9.6) 0 (0) 1,196 (14.2)
Hypertension <.001
Yes 130 (52.2) 2,233 (63.9) 3(30.0) 4,637 (55.2)
No 119 (47.8) 1,262 (36.1) (70.0 3,768 (44.8)
Diabetes <.001
Yes 32(12.9) 960 (27.5) 1(10.0) 1,983 (23.6)
No 217(87.1) 2,535 (72.5) 9(90.0) 6,422 (76.4)
Dyslipidaemia* <.001
Yes 96 (61.4) 1,294 (37.0) 4(40.0) 3,667 (43.6)
No 153 (38.6) 708 (20.3) 6 (60.0 1,862 (22.2)
Missing data - 1,493 (42.7) - 2,876 (34.2)
Current smoker <.001
Yes 26 (10.4) 748 (21.4) 4(40.0) 2,090 (24.9)
No 223 (89.6) 2,747 (78.6) 6 (60.0) 6,315 (75.1)
Prior CVD <.001
Yes 22 (8.8) 955 (27.3) 1(10.0) 2,478 (29.5)
No 227(91.2) 2,540 (72.7) 9(90.0 5,927 (70.5)
Type of ACS/TS 0.196
STEMI/ STE-TS 82 (32.9) 1,016 (29.1) (40.0 2,816 (33.5)
NSTEMI/ NSTE-TS 167 (67.1) 2,479 (70.9) (60.0 5,589 (66.5)
Stressor on admission - - -
Yes 181 (72.7) 9(90.0)
No 68 (27.3) 1(10.0
Type of stressor - - -
Emotional 113 (45.4) 4(40.0)
Physical 68 (27.3) 5(50.0)
No stressor 68 (27.3) 1(10.0)
Angio findings <.001
Normal/mild disease 218 (87.6) 696 (19.9) 9 (90.0) 659 (7.8)
1-2 vessel disease 29 (11.6) 1,986 (56.8) 1(10.0 5,045 (60.0)
3VD/LMS 2(0.8) 813(23.3) (0) 2,701 (32.1)
LVEF assessment* <.001
Normal (EF>50%) 39 (15.7) 1,793 (51.3) 2(20.0) 3,881 (46.2)
Mild (40-49%) 68 (27.3) 526 (15.1) 2(20.0) 1,590 (18.9)
Moderate/severe (<40%) 142 (57.0) 471 (13.5) 6 (60.0) 1,479 (17.6)
No EF available - 705 (20.2) - 1,555 (18.5)

*The missing data has been excluded in the comparison.

TP values for comparison between men with TS and men with Ml are not given due to the small number of men with TS.

ACS, acute coronary syndrome; TS Takotsubo syndrome; CVD, cardiovascular disease; STEMI, ST elevation myocardial infarction;
NSTEMI, non-ST elevation myocardial infarction; STE-TS, ST elevation Takotsubo syndrome; NSTE-TS, Non ST elevation Takotsubo
syndrome; 3VD; 3 vessels disease; LMS, left main stem disease, LVEF, left ventricular ejection fraction.
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of women with a diagnosis of MI had no
obstructive coronary artery disease (defined
as <50% epicardial coronary stenosis in all
major epicardial coronary arteries).

The numbers of women with TS and MI in
five of the major tertiary hospitals in New
Zealand are presented in Table 2. Between 1
January 2015 and 30 June 2018, 259 patients
(249 females and 10 men) had TS. Over
this period, 3,495 women and 8,405 men
presented with MI. The proportions with TS,
of those with MI or TS, were therefore 6.6%
for women and 0.1% for men. Two-thirds
of the female TS patients (n=167) presented
without ST-segment elevation. The
proportion of TS in women with NSTEMI/
NSTEACS was 6.3%, and in women with
STEMI/STE-TS was 7.5%. Overall, 2.2% of

the MI/TS cohort had TS. The InterTAK
investigators reported an overall preva-
lence of 4.1% in an ACS registry in Zurich
hospitals?® and the incidence of TS in women
with suspected MI has been found to be
5.9-7.5%.1! Even in this contemporary New
Zealand MI cohort, women were three

times more likely than men to have non-ob-
structive coronary artery disease. At least
some of those patients may have been
misdiagnosed as ACS, particularly if echo-
cardiography was delayed. TS diagnosis
requires identification of typical LV wall
motion abnormalities, which are relatively
transient. If imaging is delayed and they
have resolved, the default diagnosis is likely
to be MLI. If a third of these 696 women were
reclassified as TS it would nearly double our
estimated number with TS.

Table 2: Numbers of MI and TS cases and the proportion with TS—female sub-cohort and overall cohort

(female and male).

Hospitals Female All

TS MI % TS TS MI % TS

(n=249) (n=3,495) (n=259) (n=11,900)
Auckland
ST-segment elevation 14 160 8.0% 14 691 2.0%
Non-ST-segment elevation 28 361 7.2% 29 1,211 2.3%
All 42 521 7.5% 43 1,902 2.2%
Middlemore
ST-segment elevation 21 185 10.2% | 23 728 3.1%
Non-ST-segment elevation 52 471 9.9% 55 1,644 3.2%
All 73 656 10.0% 78 2,372 3.2%
North Shore
ST-segment elevation 10 229 4.2% 11 890 1.2%
Non-ST-segment elevation 11 677 1.6% 12 2,138 0.6%
All 21 906 2.3% 23 3,028 0.8%
Christchurch
ST-segment elevation 27 258 9.5% 27 929 2.8%
Non-ST-segment elevation 58 598 7.5% 59 1,943 2.9%
All 85 856 7.8% 86 2,872 2.9%
Dunedin
ST-segment elevation 10 184 5.2% 11 594 1.8%
Non-ST-segment elevation 18 372 4.6% 18 1,132 1.6%
All 28 556 4.8% 39 1,726 2.2%

TS, Takotsubo syndrome; MI, myocardial infarction.
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The proportion with TS varies among the
five hospitals, ranging between 2.3-10.0%.
The proportion of women with STEMI/
STE-TS who had TS was 4.2-10.2%, and
of those with NSTEMI/NSTE-ACS it was
1.6-9.9%. Of note, the proportion of women
at Middlemore Hospital with TS was 10.0%.
This seems high compared to the other four
hospitals. Because Middlemore Hospital
has had an active interest in TS for many
years and maintains a prospective registry,
it is likely that very few TS diagnoses are
missed, which may in part account for the
higher proportions. The proportion of TS/
MI patients with TS in Christchurch hospital
was 7.8%. Following the major Christchurch
and Kaikoura earthquakes, Christchurch
Hospital has seen unprecedented case
clusters of TS, which accounts for the higher
level observed.!?

Two extensive overviews of American
TS cohorts found that anxiety and chronic
stress were both associated with significantly
higher odds of developing TS.'3!* Depression

has also been reported to be associated with
higher odds of developing TS. The increased
prevalence of premorbid psychiatric diag-
noses, particularly anxiety disorders and
depression in TS patients suggests a potential
link between neuropsychiatric disorders

and TS. In particular, the Canterbury earth-
quakes had significant adverse impact on
mental health, which could account for the
high incidence observed.

It is difficult to estimate the frequency of
TS in the general population. Indeed, the
true incidence of TS may still be underesti-
mated because TS may be misdiagnosed as
ACS. Tt is still unclear if the extent to which
the growing numbers increase in incidence
compared with prior reports reflects an
increasing awareness of this syndrome by
clinicians or if it is in fact a true rise in its
incidence. Nevertheless, it is worth remem-
bering that TS is not rare and heightened
awareness of this condition will likely lead
to a higher reported incidence.
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