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Letters
Takotsubo Stress
Cardiomyopathy

“Good News” in Cancer Patients?
Takotsubo stress cardiomyopathy (TSC) is a clinical
condition that mimics acute coronary syndrome
(ACS). It has been extensively studied in the general
population; however, few cases have been reported in
cancer patients. The recent study by Tornvall et al. (1)
prompted us to perform an additional analysis on TSC
in cancer patients. The institutional review board
approved the study.

In the present study, we compared mortality in
cancer patients with TSC with non–ST-segment eleva-
tionmyocardial infarction (NSTEMI) as a control group.
We included all patients with presumed NSTEMI from
the cardiac catheterization laboratory database at a
tertiary cancer center over a 6-year period (December
2008 to December 2014). Patients were identified that
fulfilled the diagnostic criteria for TSC: 1) suspected
ACS with chest pain, electrocardiography changes, or
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elevation of cardiac enzymes; 2) transient left ven-
tricular wall motion abnormalities extending beyond
a single epicardial vascular distribution; 3) absence
of coronary stenosis that could have caused ACS,
according to angiography; and 4) no clinical evidence
of myocarditis or pheochromocytoma (2). Patient de-
mographic characteristics, cancer type, atherosclerosis
risk factors, and triggering factors were obtained from
electronic medical records. For every patient with
TSC, 2 control subjects diagnosed with NSTEMI who
matched for age, sex, cancer diagnosis, and cardio-
vascular risk factor were selected from the database.

The cause of death was investigated and classified
as cardiac (resulting from an acute myocardial
infarction, sudden cardiac death, or other cardiovas-
cular causes) or cancer related (those occurred in
hospice or palliative care). Follow-up data and out-
comes were obtained by team members through
clinical visits, medical records, or telephone in-
terviews. The cause of death was ascertained by re-
view of the available medical records.

Overall survival (OS) (time interval from procedure
to death or last follow-up), cancer-specific survival
(time interval from procedure to cancer-related death
or last follow-up), and cardiac-specific survival (time
interval from procedure to cardiac-related death or
last follow-up) were calculated, and the Kaplan-Meier
method and log-rank test were used to compare them
between the 2 disease groups. Univariate Cox pro-
portional hazards regression analyses were conduct-
ed to identify variables that were associated with OS.
Multivariable analysis was not performed due to
small number of events.

Of 275 patients identified, 30 patients who met the
inclusion criteria for TSC and 60 matched control
NSTEMI patients were included. In the TSC group,
73% were women and the mean age was 65 � 9 years.
The underlying cancer was solid tumors in 76% of
patients and hematologic malignancies in 24%. The
triggering factor was identified as the cancer therapy
in 57% of patients (surgery in 33%, chemotherapy in
17%, and radiation in 7%), acute illness in 13% of pa-
tients, and emotional stress in 30% of patients.
Baseline ejection fraction was significantly different
between the 2 groups (p ¼ 0.0002).

Although patients in the NSTEMI group had better
OS than did those in the TSC group, the difference was
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not statistically significant (p ¼ 0.2335) (Figure 1).
Likewise, patients in the NSTEMI group had better
cancer-specific survival than did those in the TSC
group, but the difference was not statistically signifi-
cant (p ¼ 0.1530). Univariate Cox regression showed
that none of the variables were significantly associated
with OS (all p values >0.05). For patients in the TSC
group, OS was compared between 2 types of cancer
diagnoses (hematologic tumors and solid malig-
nancies), and a significant difference was not detected
(p ¼ 0.9328).

Our study showed that more than 10% of patients
with cancer who exhibited clinical characteristics of
NSTEMI had TSC. Differentiating between the 2 clinical
entities is evenmore important in patients with cancer
than in the general population because this allows
early discontinuation of lowmolecular weight heparin
and P2Y12 inhibitors, which could prevent periopera-
tive or chemotherapy-related bleeding complications.

A higher rate of TSC was found in post-menopausal
women (67%), with an average age of 65 years, who had
minimal cardiovascular risk factors. Previous studies
have suggested that the association of TSC with ma-
lignancies could be due to cancer treatment rather
than the cancer per se (1). Our results support these
findings, showing that surgical procedures were the
most common trigger of TSC, followed by emotional
stress, chemotherapy, other illness, and radiation.

The non–statistically significant difference in
survival rates found between patients with cancer in
the TSC and NSTEMI groups with similar clinical
characteristics suggests that this clinical syndrome is
less benign than previously thought, and TSC may
represent a detrimental event that affects the overall
prognosis of patients with cancer.
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Risk Factors for Major
Bleeding in Rivaroxaban
Users With Atrial
Fibrillation
Rivaroxaban is a novel oral anticoagulant indicated to
reduce the risk of stroke and systemic embolism in
patients with nonvalvular atrial fibrillation (NVAF).
Although results from pooled analyses have shown
that novel oral anticoagulants are associated with
significant reductions in stroke, intracranial hemor-
rhage, and mortality when compared to warfarin, all
anticoagulants carry a risk of bleeding, including
major bleeding (MB) (1). As many rivaroxaban users
do not experience MB, MB may be associated with
specific clinical characteristics, in addition to rivar-
oxaban exposure. Our purpose was to assess MB risk
factors using a nested case-control design, within an
ongoing safety study cohort of rivaroxaban-treated
NVAF patients (2).

Using data obtained from the U.S. Department of
Defense health insurance program (not the Veterans
Administration), cases (rivaroxaban users with MB)
were selected by a validated claims-based algorithm
that approximates the clinical trial’s MB definition
(3). Incidence density sampling was used to identify
5 controls (rivaroxaban users without MB) for each
case. Controls had the same year of cohort entry and
were at risk for a MB at the time of each matched
case’s event (index date). MB risk factors included
demographics and comorbidities from 12 months prior
to the index date. Odds ratios and 95% confidence in-
tervals were calculated frommultivariable conditional
logistic regression models to quantify effect size.

Overall 542 cases and 2,710 controls were identi-
fied. Hypertension, or its treatment, occurred in
almost all patients, suggesting a potentially unique
characteristic of this population. Cases were older
(p < 0.0001), with more comorbidities, including any
cerebrovascular event, heart failure, coronary heart
disease, vascular disease, renal disease, hospitaliza-
tion for bleeding, claims for bleeding, seizures,
chronic obstructive pulmonary disease, and anemia
(p < 0.0001 for all). Cases had higher mean
CHADS2, CHA2DS2-VASc, and modified HAS-BLED
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