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EDITORIAL COMMENT

Skip Soft Definitions and

Focus on Hard Endpoints*

Juan C. Lopez-Mattei, MD, Nicolas Palaskas, MD, Cezar Iliescu, MD

nthracycline cardiotoxicity (AC) is one of the

most concerning cancer therapeutic adverse

events and can be a limiting factor in treating
hematological malignancies, breast cancers, and
other solid tumors (1-3). One of the “holy grails” of
cardio-oncology is to be able to predict which patients
will develop cardiotoxicity. Several studies have
identified clinical variables associated with increased
risk of AC (4-9); however, several different defini-
tions of AC have been proposed. Early definitions
used clinical evidence of heart failure (HF) as per
Von Hoff et al. (10), but this has changed to various
arbitrary left ventricular ejection fraction (LVEF) cut-
offs (11,12), elevations in troponin levels (7), and more
recently changes in global longitudinal strain (GLS)
(11). Unfortunately, there is not a clear consensus on
a standardized definition for either clinical or for
research purposes. The mechanism of AC is likely
multifactorial, including impairment in mitochon-
drial function, increased burden of free radicals (12),
a genetic component, and potentially alterations in
topoisomerase 2-beta expression, which increase
myocyte apoptosis (13). It has been suggested that pa-
tients with traditional cardiovascular risk factors may
have less contractile reserve, making them more
vulnerable to develop left ventricular systolic
dysfunction with anthracycline use (14). This has
been shown by many studies of AC prediction,
despite limitations in a lack of consensus defining AC.
In the study by Kang et al. (15) published in this
issue of JACC: CardioOncology, the investigators took
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on the task of developing a risk score to predict
symptomatic HF related to AC by using retrospective
data on 450 patients with acute myelocytic leukemia
and acute lymphocytic leukemia. In this cohort, 40
(8.9%) patients developed symptomatic HF over a
median follow-up of 16 months, with consideration
for noncardiac death as a competing event. Using a
multivariable Fine and Gray’s subdistribution hazard
regression model analysis, they found 6 baseline
variables to be predictive of symptomatic HF. The
investigators developed a 21-point risk score using
these variables, each weighted based on their clinical
relevance: age >60 years (1 point), cumulative
anthracycline dose =250 mg/m? (2 points), presence
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of AML (4 points), pre-existing cardiovascular disease
(4 points), baseline LVEF <50% (4 points), and
baseline GLS absolute value of >-15% (greater
impairment) (6 points). With this risk score, they
were able to separate the patient population into low
(0 to 6 points; risk: 0.9%), moderate (7 to 13 points;
risk: 18.8%), or high risk (14 to 21 points; risk: 65%) to
develop symptomatic HF following treatment with
anthracycline. Some of these baseline risk factors,
such as age, cardiovascular disease, and anthracy-
cline dose are present in the American Society of
Clinical Oncology Clinical Practice Guideline of Pre-
vention and Monitoring in Survivors of Adult Cancers
(16). The authors acknowledged the need to validate
this score in a separate prospective cohort. Of note,
chronic HF was part of the pre-existing cardiovascular
disease definition, but because symptomatic HF
endpoint was not categorized as either a new event or
an exacerbation, the accuracy of risk estimation in
patients without pre-existing HF may be affected.
One of the strengths of this study is the use of
symptomatic HF as an endpoint, rather than sub-
clinical AC. Other approaches used to improve on the
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FIGURE 1 Vulnerability to Develop Symptomatic Heart Failure With Exposure to Anthracycline
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Baseline CV risk factors and disease and impaired myocardial mechanics, as quantified by GLS, seem to identify vulnerable patients who could develop symptomatic HF
following treatment with anthracycline. ACCF/AHA HF stages from Yancy et al. (22). ACCF = American College of Cardiology Foundation; AHA = American Heart

Association; CV = cardiovascular; GLS = Global longitudinal strain; HF = heart failure; NYHA = New York Heart Association.

outcome definition were the exclusion of septic pa-
tients with a decline in left ventricular systolic func-
tion, use of noncardiac death as a competing risk, and
deeming transfer to hospice as noncardiac death.
Studying these populations can be difficult if cancer
morbidity and competing cancer-related death are
not separated from cardiovascular outcomes. For
example, it is well known that cancer patients can be
more prone to develop stress-induced cardiomyopa-
thy, a phenomenon that may be seen in hematological
malignancies in the presence of sepsis (17,18).
Anthracycline use in clinical practice in the setting
of a low baseline LVEF is quite uncommon (baseline
prevalence of LVEF <53% was 7% in this cohort), and
perhaps the inclusion of this covariate could be less
useful in widespread clinical practice, but in tertiary
centers with complex and selected cases, this may
occur more often. LVEF was an important risk
predictor, but less so in comparison with GLS.

Limitations of LVEF derived from echocardiography
should be kept in mind given the wider interobserver
variability (19). GLS continues to be more robust than
LVEF in these types of clinical studies (20,21). It
weighted the most in this risk score, which is
congruent with the hypothesis that baseline vulner-
ability from subclinical impairment of myocardial
mechanics before treatment with anthracycline in-
creases the risk of toxicity (Figure 1) (22). The work by
Kang et al. (15) is a move in the right direction, with
regard to studying AC by using well-established and
clinically relevant cardiovascular endpoints such as
symptomatic HF.
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