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Abstract

Objectives—Assess trends in hospitalizations and outcomes for Takotsubo cardiomyopathy
(TTC).

Background—There is a paucity of nationally representative data on trends in short- and long-
term outcomes for TTC.

Methods—We reported hospitalization rates, in-hospital, 30-day, 1-year mortality, and all-cause
30-day readmission for Medicare fee-for-service beneficiaries with a principal and secondary
diagnosis of TTC from 2007 to 2012.

Results—Hospitalizations for principal or secondary diagnosis of TTC increased from 5.7 per
100,000 person-years in 2007 to 17.4 in 2012 (p for trend <0.001). Patients were predominantly
female and of white race. For principal TTC, in-hospital, 30-day, and 1-year mortality was 1.3%
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(95% Confidence interval [CI] 1.1-1.6), 2.5% (95% CI 2.2-2.8), and 6.9% (95% Cl 6.4-7.5), and
30-day readmission rate was 11.6% (95% CI 10.9-12.3). For secondary TTC, in-hospital, 30-day,
and 1-year mortality was 3% (95% CI 2.7-3.3), 4.7% (95% Cl 4.4-5.1), 11.4% (95% CI 10.8-
11.9), and 30-day readmission was 15.8% (15.1-16.4). Over time, there was no change in
mortality or readmission for both cohorts. Patients =85 years had higher in-hospital, 30-day, and 1-
year mortality, and 30-day readmission. Among principal TTC patients, male and non-white
patients had higher 1-year mortality than their counterparts, while in secondary TTC, the mortality
was worse at all 3 time points. Non-white patients had higher 30-day readmission for both cohorts.

Conclusions—Hospitalization rates for TTC are increasing, but short- and long-term outcomes
have not changed. At 1 year, 14 in 15 patients with principal TTC and 8 in 9 with secondary TTC
are alive. Older, male, and non-white patients have worse outcomes.

UNSTRUCTURED ABSTRACT

We assessed hospitalization rates and outcomes for Medicare fee-for-service beneficiaries with a
principal and secondary diagnosis of TTC from 2007 to 2012. Hospitalizations for principal or
secondary diagnosis of TTC increased from 5.7 per 100,000 person-years in 2007 to 17.4 in 2012
(p for trend <0.001). For principal TTC, in-hospital, 30-day, and 1-year mortality was 1.3% (95%
Confidence interval [CI] 1.1-1.6), 2.5% (95% CI 2.2-2.8), and 6.9% (95% CI 6.4—7.5). For
secondary TTC, in-hospital, 30-day, and 1-year mortality was 3% (95% CI 2.7-3.3), 4.7% (95%
Cl 4.4-5.1), and 11.4% (95% CI 10.8-11.9). Older, male, and non-white patients had worse
outcomes.

Keywords
stress cardiomyopathy; apical ballooning syndrome; mortality; readmission

INTRODUCTION

Takotsubo cardiomyopathy (TTC), also known as stress cardiomyopathy or apical
ballooning syndrome, is a rare, but increasingly recognized cardiac syndrome that mimics
acute myocardial infarction (AMI).(1) It is frequently triggered by an acute medical illness
or intense emotional or physical stress, predominantly affecting elderly women. TTC is
usually characterized by transient systolic dysfunction of segments of the left ventricle in the
absence of angiographic evidence of obstructive coronary artery disease (CAD) or acute
plaque rupture.(2)

Our knowledge regarding outcomes of patients with TTC is largely limited to case series due
to the rarity of the disease.(3-5) These studies suggest that the short-term prognosis for this
enigmatic condition is favorable, with most patients surviving the acute episode and
experiencing recovery of ventricular function. However, wide variation (0-8%) in in-hospital
mortality rates have been reported(6) and there is a paucity of nationally representative data.
Further, little is known about longer term clinical outcomes, including mortality and
readmission, following TTC, or trends in hospitalizations and outcomes.

Accordingly, we assessed trends in hospitalization rates and outcomes for TTC in the United
States among Medicare fee-for-service beneficiaries between 2007 and 2012. We evaluated
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in-hospital, 30-day, and 1-year mortality, 30-day readmission, and risk-adjusted trends in
these outcomes. We also evaluated trends in length of stay (LOS) and discharge disposition.
Finally, we assessed differences in outcomes by sub groups of age, sex, and race.

As TTC can present both as an acute coronary syndrome or occur in conjunction with an
acute medical illness, we reported outcomes separately for principal and secondary
diagnosis of TTC. We reasoned that hospitalizations with a principal diagnosis of TTC more
likely represent primary coronary presentations of TTC, while hospitalizations with a
secondary diagnosis of TTC more likely represent cases where there was a significant acute
medical illness that was the primary reason for admission, and TTC was precipitated by the
acute medical illness. This distinction is important, as outcomes for secondary diagnosis of
TTC are likely to be driven by the primary reason for hospitalization.

METHODS
Study population

We used Medicare inpatient claims data and Medicare enrollment data from the Centers for
Medicare & Medicaid Services (CMS) to identify all Medicare fee-for-service (FFS)
beneficiaries aged 65 years or older hospitalized with a principal or secondary diagnosis of
TTC in an acute-care hospital in the United States from January 1, 2007 to December 31,
2012 using the International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) code 429.83. As the specific ICD-9-CM code for TTC was
introduced in October 2006, we used only data from 2007 onward. Although there is no
worldwide consensus on the diagnostic criteria for TTC, most criteria for diagnosing TTC
require the absence of obstructive CAD or angiographic evidence of acute plaque rupture.
(2,7) Thus, we included only those patients in our study sample who underwent coronary
angiography (ICD-9-CM codes 37.22, 37.23, 88.55, 88.56, and 88.57) and did not receive
revascularization therapy (i.e., percutaneous coronary intervention [ICD-9-CM codes 36.01,
36.02, 36.05, 36.07, 36.09, or 00.66] or coronary artery bypass grafting [ICD-9-M codes
36.1x]). This method has been used previously.(8) For the hospitalization analysis, the unit
of analysis was at the Medicare fee-for-service beneficiary level; for reporting patient
characteristics and the outcome analysis, the unit of analysis was at the patient level. Thus, if
a patient had >1 admission for TTC during the year, we randomly selected 1 hospitalization.
Institutional review board approval was obtained from the Yale University Human
Investigation Committee.

Patient characteristics

We examined patients’ age, sex, race (white, black, other) as well as common comorbidities
and trends in the demographic and clinical profiles separately for patients with a principal
and secondary diagnosis of TTC. Comorbidities included those used in risk-adjustment
models of 30-day mortality measures for AMI and heart failure.(9,10) They were identified
from secondary discharge diagnosis codes in the index hospitalization for TTC as well as
principal or secondary diagnosis codes of all inpatient hospitalizations up to 1 year prior. For
patients hospitalized in 2007, comorbidities were assessed using in-patient claims data from
2006.
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Hospitalization rates and outcomes

We reported hospitalization rates separately for principal diagnosis, secondary diagnosis,
and any diagnosis (principal or secondary) of TTC. We calculated the annual rate of
hospitalization for TTC by dividing the number of hospitalizations with a discharge
diagnosis of TTC by the corresponding person-years for all fee-for-service Medicare
beneficiaries in that year, in order to account for new enroliment, disenrollment, or death
during an index year.

We reported outcomes separately for principal and secondary diagnosis of TTC. We
evaluated the following outcomes associated with these hospitalizations: all-cause in-
hospital and 30-day mortality; LOS; proportion discharged to home; all-cause 30-day
readmission rates; and 1-year mortality and reported trends in these outcomes. To permit
complete follow-up, we restricted the 1-year mortality analysis to 2011 discharges and the
30-day all-cause readmission analysis to November 30, 2012 discharges. Among strata of
age, sex, and race (white vs. non-white), we only reported outcomes for the entire time
period combined. For patients admitted with a secondary diagnosis of TTC we listed the top
10 principal diagnoses.

Statistical analysis

RESULTS

Annual hospitalization rates were expressed as per 100,000 person-years. We calculated
hospitalization rates for TTC overall and for the first (2007) and last (2012) year of the
cohort. To simplify presentation, we assessed patient demographics, clinical characteristics,
and outcomes of unique patients hospitalized for TTC in 2-year intervals. Rates of mortality,
readmission, and proportion discharged to home were expressed as percentages. LOS was
represented in days. We used the Mantel-Haenszel chi-square test to determine the
significance of temporal changes in hospitalization rates, patient characteristics, and
outcomes. In addition, we fitted a linear mixed-effects model with a logit link function and
hospital-specific random intercepts, adjusting for patient demographics and comorbidities,
as in the CMS mortality measures,(9-11) to estimate temporal changes in rates of 30-day
and 1-year mortality. For 30-day readmission, we conducted a survival analysis to calculate
the proportion of patients who were readmitted for any cause to an acute care hospital,
censoring those who died before readmission. We constructed a Cox proportional hazards
model to assess the change in the readmission rate over time. We fitted separate models for
each outcome. All models included an ordinal time variable, ranging from 0 to 5,
corresponding to each year of the study period, after the visual inspection of crude rates
revealed a linear pattern. All statistical tests were 2-sided at a significance level of p<0.05.
All analyses were performed with SAS version 9.3 64-bit (SAS Institute, Cary, North
Carolina).

Hospitalizations

Overall, there were 9,442 hospitalizations with a principal diagnosis of TTC from 2007-
2012. Of those, there were 8,090 (85.7%) hospitalizations contributed by 8,068 unique
Medicare beneficiaries in which the patient underwent an angiogram but did not receive
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revascularization therapy (from here on called the principal TTC cohort). The annual
number of principal TTC hospitalizations increased from 634 in 2007 to 2008 in 2012 and
the corresponding incidence of TTC increased from 2.3 hospitalizations per 100,000 person-
years in 2007 to 7.1 in 2012 (p for trend <0.001).

From 2007-2012, 26,048 hospitalizations were associated with a secondary diagnosis of
TTC. Of those, there were 11,971 (46%) hospitalizations, contributed by 11,898 unique
Medicare beneficiaries, in which the patient with a secondary diagnosis of TTC underwent
an angiogram but did not receive revascularization therapy (from here on we call this the
secondary TTC cohort). The annual number of secondary TTC hospitalizations increased
from 944 in 2007 to 2921 in 2012, and the corresponding incidence of TTC increased from
3.4 hospitalizations per 100,000 person-years in 2007 to 10.3 in 2012 (p for trend <0.001).

Combined, the incidence of TTC hospitalizations with principal or secondary diagnosis of
TTC where the patient underwent an angiogram but did not receive revascularization therapy
increased from 5.7 hospitalizations per 100,000 person-years in 2007 to 17.4 in 2012 (p for
trend <0.001).

Patient characteristics

Outcomes

Patients were predominantly female (94.3% for principal TTC and 90.3% for secondary
TTC) and of white race (92.6% for principal TTC and 90.3% for secondary TTC) in both
principal and secondary TTC, but patients with secondary TTC were more likely male and
non-white (P<0.001 for both). Cardiovascular risk factors were common and increased over
time. A large proportion had a prior diagnosis of atherosclerotic disease (46.1% among
principal TTC and 47.5% among secondary TTC) (Table 1).

Overall, the in-hospital mortality rate for the principal TTC cohort was 1.3% (95%
Confidence interval [CI] 1.1-1.6) and the 30-day mortality rate was 2.5% (95% CI 2.2-2.8).
The average LOS was 4+3.3 days. The majority of patients were discharged to home [73.6%
(95% CI 72.7-74.6)]. Within 30 days of discharge, 11.6% (10.9-12.3) of patients were
rehospitalized. The 1-year mortality was 6.9% (95% CI 6.4-7.5). Outcomes by study year
are shown in Table 2. There was a significant decrease over time in the LOS (p<0.001) and
the proportion of patients discharged directly to home (p=0.045). In the risk-adjusted model,
there was no significant difference in 30-day and 1-year mortality, or in 30-day readmission
between 2007-2008 and 2011-2012 (Figure 2).

For the secondary TTC cohort, in-hospital mortality, 30-day mortality, and 1-year mortality
were 3% (95% Confidence interval [CI]: 2.7-3.3), 4.7% (95% CI: 4.4-5.1), and 11.4% (95%
Cl: 10.8-11.9). Within 30 days of discharge, 15.8% (15.1-16.4) of patients were re-
hospitalized. There was no significant difference in 30-day and 1-year mortality or 30-day
readmission between 2007-2008 and 2011-2012. There was a significant decrease over time
in the proportion of patients discharged directly to home (p=0.001) (Table 2).

Outcomes by strata of age, sex, and race are shown in Table 3. In both principal and
secondary TTC cohorts, older patients (=85 years) had higher rates of mortality (in-hospital,
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30-day, and 1-year) and readmission, longer LOS, and were more likely to require post-acute
care services compared with their counterparts. In the principal TTC cohort, both male and
non-white patients had no appreciable difference in short-term mortality compared with their
counterparts, but had higher 1-year mortality. In the secondary TTC cohort, male and non-
white patients had higher mortality at all 3 time points compared with their counterparts.

Among the secondary TTC cohort, the top-10 principal diagnoses by 3-digit ICD-9-CM
codes were AMI (58.2%), heart failure (4.3%), other disease of the lung (which includes
respiratory failure) (4.2%), other forms of chronic ischemic heart disease (3.1%), septicemia
(3.0%), cardiac dysrhythmias (2.5%), chronic bronchitis (2.0%), symptoms involving
respiratory system and other chest symptoms (1.5%), pneumonia (1.0%), and conduction
disorders (0.9%).

In the secondary TTC cohort, a substantial proportion of patients were coded with a
principal diagnosis of AMI and it is likely that these patients are similar to those in the
principal TTC cohort. Thus, as a sub-analysis of the secondary TTC cohort, we reported
outcomes separately for those with a principal diagnosis of AMI and all other principal
diagnoses. Patients with principal diagnoses other than AMI had much higher mortality at
all 3 time points and higher readmission rates, while those coded as AMI in the principal
diagnosis had mortality rates comparable to those in the principal TTC cohort (Table 4).

During the cohort construction, a notable observation was that a substantial proportion of
hospitalizations coded for a secondary diagnosis of TTC did not have obstructive CAD
excluded by angiography (54%), and over time there was an increasing trend of such coding
(from 42.5% in 2007 to 57.7% in 2012, P for trend <0.001). The outcomes for these patients
(in-hospital mortality of 7.0% [6.5-7.5], 30-day mortality of 11.9% [11.2-12.5], and 1-year
mortality of 24.5% [23.6—-25.3]) were much worse than for those in the secondary TTC
cohort.

Among hospitalizations coded with a principal diagnosis of TTC, 14.3% did not have
obstructive CAD excluded by angiography. The outcomes for these patients were in-hospital
mortality of 3.0% [2.7-3.3], 30-day mortality of 4.7% [4.4-5.2], and 1-year mortality of
11.4% [10.8-11.9].

DISCUSSION

To our knowledge, this is the largest nationally representative study of post-discharge
outcomes up to 1 year among patients hospitalized with TTC as well as the first to provide
information on trends in hospitalizations and outcomes nationwide. We found that among
Medicare fee-for-service beneficiaries, hospitalizations for both principal and secondary
diagnosis of TTC increased 3-fold from 2007-2012. For the principal TTC cohort, the
outcomes were excellent. In-hospital mortality was low, with almost all patients surviving
the acute episode. These patients continued to do well after discharge: 1-year mortality rates
were low, and only 1 in 10 patients were re-hospitalized within 30-days of discharge. There
was no change in outcomes over time. The secondary TTC cohort had worse outcomes
compared with the principal cohort. Excluding those who were coded with a principal
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diagnosis of AMI, the mortality of the remainder of the secondary cohort was nearly 3 times
worse than that of the principal cohort. In both the principal and secondary cohorts older,
male, and non-white patients had worse outcomes. We also found that a large proportion of
patients were being coded with a secondary diagnosis of TTC who did not undergo
angiography.

The prevalence of TTC reported in prior studies is approximately 1-2% of all patients
presenting with an initial diagnosis of either an acute coronary syndrome or AMI.(2,12) In
our study, in 2012, the incidence of principal TTC among Medicare fee-for-service
beneficiaries was 7.1 per 100,000 person-years which, when compared with the
hospitalization rate for AMI in the same population in 2010-2011 of 816 per 100,000
person-years,(13) is about 0.9%. Adding the patients in the secondary TTC cohort who were
coded as AMI for the principal diagnosis field, this proportion rises to 1.6%, which is similar
to that observed in the prior case series of TTC.(2,14,15) We found that over the study
period, the incidence of TTC steadily increased. This is likely due to both increased
recognition of the syndrome and increased recognition of the specific ICD code for TTC,
which was introduced in October 2006.(16)

TTC affects postmenopausal women disproportionately,(8,17) for reasons that remain
unclear, and 94% of our principal TTC cohort was female. A lower proportion of patients
with TTC (46.1%) had a history of atherosclerotic disease compared with that reported for
patients hospitalized with AMI (73.4%).(13) In fact, studies of angiographic findings in TTC
patients have reported a 40-80% prevalence of CAD.(18,19) Although a lower incidence
than in AMI, this is still a substantial burden of CAD and one that would be expected, given
that TTC occurs commonly in the elderly. This has important implications for the diagnosis
of TTC, emphasizing the frequent co-existence of CAD with TTC and the need for careful
assessment of the characteristics and distribution of echocardiographic and angiographic
findings for a diagnosis of TTC.

Our method of isolating a cohort with a principal diagnosis of TTC who underwent
angiography but did not undergo revascularization therapy provides a high degree of
specificity to identify true TTC hospitalizations. Further, this cohort likely represents the
classic coronary presentations of TTC in which the outcome is driven largely by TTC
instead of a primary acute illness. The other important advantage of this approach is that the
secondary diagnosis field in administrative data often represents a prior history of the
condition rather that the condition occurring in the same hospitalization. Consequently, it is
possible that some hospitalizations with a secondary diagnosis of TTC may in fact represent
a prior history of the illness. However, our requirement of angiography without
revascularization therapy should help minimize this bias in the secondary TTC cohort.

There is one prior national-level study, using data from the Healthcare Cost and Utilization
Project,(20) which examined in-hospital outcomes for TTC. However, this study did not use
the additional criteria, such as receipt of cardiac catheterization and the absence of
revascularization, used in our study to reliably identify TTC, and thus the outcomes may not
be robust. Exclusion of obstructive CAD or acute plaque rupture by angiography is a
prerequisite for diagnosing TTC.(2,7) Further, it did not provide long-term outcomes.
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We found outcomes for our principal TTC cohort to be excellent, with almost all patients
surviving to discharge. Our observed in-hospital mortality rate of 1.3% in the principal TTC
cohort is on the lower end of the entire spectrum of reported rates (0-8%) in case series on
TTC.(6,21) In contrast to outcomes for principal TTC in 2011-2012, the in-hospital
mortality for AMI in 2010-2011 for the white-female subgroup, which is the demographic
for TTC and thus more comparable, was 6 times higher (Figure 1).(13) Further, 3 in 4
patients were discharged directly to home without the need for post-acute care services.
These patients continued to do well after discharge, with only 1 in 9 needing to be re-
hospitalized within 30 days compared with 1 in 5 who were post-AMI. The long-term
outcomes of TTC were excellent; in 2012, only 1 in 15 patients with TTC did not survive to
1 year, compared with 1 in 4 patients with AMI.(13) In summary, although TTC closely
mimics AMI, the outcomes are vastly better. Studies show that patients who survive an acute
episode of TTC typically recover ventricular function within weeks to months.(5)

The outcomes for the secondary TTC cohort were, expectedly(6), worse compared with
those of the principal TTC cohort. An important and surprising finding was that nearly 3 in 5
patients with a secondary diagnosis of TTC were coded as AMI for the principal diagnosis.
These patients are either being coded as AMI in the principal diagnosis field incorrectly, or
possibly intentionally for billing purposes. These patients are likely clinically similar to the
principal TTC cohort, and we found their outcomes to be similar to those of the principal
TTC cohort. Future studies of TTC using administrative data may want to account for this
observation when defining principal versus secondary TTC. Excluding patients with a
principal diagnosis of AMI, 1 in 15 patients of the remainder of the secondary TTC cohort
did not survive the hospitalization and 1 in 6 did not survive to 1 year. However, this is lower
than the in-hospital mortality reported in prior studies for TTC secondary to acute medical
conditions (10%).(6) Respiratory conditions such as respiratory failure, bronchitis, and
pneumonia, and sepsis were the most common acute conditions among secondary TTC
patients.

Older patients were at higher risk for adverse outcomes in both principal and secondary TTC
cohorts, as were non-white and male patients, which warrants further study and increased
attention to these sub-groups of TTC. There is some evidence that males presenting with
TTC tend to have higher disease acuity,(22,23) and a previous meta-analysis has shown that
they may be at higher risk of mortality. Our study using nationally representative data
corroborates this observation. Further, we observed that over the study period, there was no
change in outcomes for TTC. The optimal medical regimen for TTC is not defined and there
are no controlled data available. The management is largely supportive and patients are
usually treated with standard medications for left ventricular systolic dysfunction.

Our study has several limitations. First, we studied Medicare fee-for-service beneficiaries,
which limits the generalizability of the findings to younger populations. Nevertheless, TTC
usually affects the elderly, a population captured in our cohort. Second, we relied on ICD-9-
CM codes to identify TTC. To our knowledge, there are no validation studies for this ICD
code (429.83). However, the code has good face validity as the code description reads
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‘takotsubo syndrome’ and is unlikely to be coded incorrectly. To improve the specificity of
TTC, we limited the study cohort to those who underwent cardiac catheterization only. This
method has been used previously.(8) Third, it is possible that cases of TTC may have been
coded incorrectly as only AMI and we may underestimate the incidence of TTC. On the
other hand, cases with true acute coronary syndromes but minimal angiographic findings,
which were unrecognized by the physicians, may lead to over-coding of TTC. Fourth, there
may be patients in the secondary TTC cohort in whom the secondary diagnosis of TTC may
represent a prior history of the condition rather that the condition occurring in the same
hospitalization.

CONCLUSIONS

Among Medicare fee-for-service beneficiaries, hospitalization rates for TTC are increasing
over time. Although the syndrome mimics AMI at presentation, we found short- and long-
term outcomes of principal TTC to be excellent compared with those for AMI, with nearly
all TTC patients surviving to discharge and 14 in 15 surviving to 1 year. Patients with
secondary TTC had worse outcomes, likely driven by their primary acute medical condition.
Older, male, and non-white subgroups were more vulnerable for adverse outcomes after
TTC.
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PERSPECTIVES
Competency in Medical Knowledge

Hospitalization rates for Takotsubo cardiomyopathy (TTC) are increasing in the United
States. This condition predominantly affects women, of white race. Short- and long-term
outcomes of primary TTC are excellent, with 14 in 15 patients surviving to 1 year.
Outcomes for TTC secondary to other medical conditions are worse and 8 in 9 survive to
1 year. Older, male, and non-white patients have worse outcomes.

Competency in Patient Care

Although frequently precipitated by an episode of stress, short- and long-term outcomes
for principal TTC are excellent. Making patients aware of their good prognosis is
important to avoid further stress from the illness. Outcomes for secondary TTC are worse
and largely driven by the primary acute medical condition.

Translational Outlook

Further study is required to elucidate why male and non-white patients have
comparatively poorer outcomes than their counterparts.
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Figure 1.
The figure contrasts the outcomes for the principal TTC (Takotsubo cardiomyopathy) cohort

with a comparable group of white, female Medicare fee-for-service beneficiaries with acute
myocardial infarction. On the x-axis is percentage mortality. On the y-axis are 2 stacked
bars, 1 for each condition, showing in-hospital, discharge to 30-day and 31-365 day
mortality. Data for Takotsubo cardiomyopathy are for 2011-2012 and data for acute
myocardial infarction are for 2010-2011.
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Figure 2.

Adjusted trends in outcomes

Risk-adjusted trend in 30-day mortality, 1-year mortality, and 30-day readmission for
principal TTC cohort.
The figure is divided vertically into 3 panels (1-year mortality, 30-day mortality, and 30-day
readmission). On the vertical axis are the 3 time periods (2007-2008, 2009-2010, 2011-
2012, with 2007-2008 serving as reference). Within each panel, the strength of effect is
shown along the horizontal axis with the vertical dotted line demarcating an odds ratio (OR)
of 1 (i.e., no difference in the risk adjusted outcome compared with 2007-2008); estimates
to the right (i.e., >1) are associated with a greater likelihood of the outcome, while those to
the left (i.e., <1) indicate a reduced likelihood of the outcome. Each dot represents the point
estimate of the effect of that time period in the model, while the line shows the 95%
confidence interval (CI).
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Outcomes, by 2-year intervals and combined years, for principal and secondary TTC cohort.

Table 2

2007-2008 2009-2010 2011-2012 Total
Principal
No. of patients 1540 2733 3795 8068
In-hospital
mortality 1.8(1.2-2.6) 1.2(0.9-1.7) 1.1(0.8-1.5) 1.3(1.1-1.6)
30-day mortality 3.1(2.3-4.1) 2.1(1.6-2.7) 2.6(2.1-3.1) 2.5(2.2-2.8)
1-year mortality 6.8(5.6-8.1) 6.3(5.4-7.3) 7.4(6.6-8.3) 6.9(6.4-7.5)
Length of stay, 4.3(3.7) 4.03.2) 3.8(3.2) 4(3.3)
days (SD) *

Discharged home *

75.3 (73.1-77.5)

73.9 (72.3-75.6)

72.7 (71.3-74.1)

73.6(72.7-74.6)

30-day readmission

12.2(10.5-13.8)

11.9(10.7-13.8)

11.2(10.2-12.2)

11.6(10.9-12.3)

Secondary
No. of patients 2561 4009 5328 11898
In-hospital
mortality 2.5(1.9-3.2) 3.6(3.1-4.3) 2.7(2.3-3.2) 3(2.7-3.3)
30-day mortality 4.3(3.5-5.2) 5.2(4.5-5.9) 4.6(4.1-5.2) 4.7(4.4-5.1)

1-year mortality

10.5(9.3-11.7)

11.3(10.4-12.4)

11.8(11-12.7)

11.4(10.8-11.9)

Length of stay,
days (SD)

5.9(5.3)

5.9(5.2)

5.7(4.8)

5.8

Discharged home *

62(60.1-63.9)

58.7(57.2-60.2)

57.8(56.5-59.2)

59(58.1-59.9)

30-day readmission

16.4(15-18)

15.8(14.7-17)

15.3(14.4-16.4)

15.8(15.1-16.4)

SD: Standard deviation

TTC: Takotsubo cardiomyopathy

*
P for trend <0.05
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Table 4

Outcomes for patients with a secondary diagnosis of TTC with a principal diagnosis of AMI versus all other
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principal diagnoses, combined years

All other
principal
AMI diagnoses
N 6925 4977
In-hospital mortality *  1.9(1.6-2.3) 4.5(3.9-5.0)
30-day mortality * 3.3(2.9-3.7) 6.8(6.1-7.5)

1-year mortality* 8.0(7.4-8.7)

16.0(15.0-17.0)

30-day readmission * 13.7(12.8-14.5)

18.7(17.6-19.8)

TTC: Takotsubo cardiomyopathy
AMI: Acute myocardial infarction

*
P <0.05
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