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Abstract

Cardiotoxicity due to tumoricidal drug use is defined as
an asymptomatic reduction in Left Ventricular (LV) Ejection
Fraction (EF) of >10% to <55% or as a reduction of the LVEF of
>5% to <55% with symptoms of Heart Failure (HF). The
implementation in routine practices the highly tumoricidal
anthracycline drugs, taxanes, and trastuzumab cause progressive
LV dysfunction and symptomatic HF in dose-dependent manner.
Despite there is potent reversibility of tumoricidal drug-induced
cardiotoxicity, this adverse effect frequently consists continuously
and might lead to limited response to medical treatment and
worse survival sufficiently. The aim of the mini review is
consideration the clinical evidence that supports the use of cardiac
biomarkers for early detection of cardiotoxicity. The review is
reported that the identification of cancer patient with increased
risk of early cardiotoxicity would allow not only prevention and
diagnosis of chemotherapy related cardiotoxicity but also
administration of optimal dose and duration of chemotherapy.
The predictive role of brain natriuretic peptides, cardiac troponins

and inflammatory biomarkers (C-reactive protein) is discussed.
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Introduction

Cardiotoxicity —as  resulting in  anti-neoplastic
chemotherapy, radiation therapy, and targeted agents is well
recognized and frequently considered an expected adverse effect
[1]. The implementation in routine practice the highly tumoricidal
anthracycline drugs, taxanes, and trastuzumab cause progressive
Left Ventricular (LV) dysfunction and symptomatic Heart Failure
(HF) in dose-dependent manner [2, 3]. The improved survival rate
raises the likelihood that patients will experience wide spectrum
cardiotoxicity: from asymptomatic diastolic dysfunction to acute
severe HF [4]. Although reversibility of tumoricidal drug-induced
cardiotoxicity is possible [5, 6], in generally, this adverse effect
frequently consists continuously and might lead to limited
response to medical treatment and worse survival sufficiently [7,
8]. Despite the majority of patients with LVEF decline from
cancer therapy could achieve full LVEF recovery and complete
their cancer therapy, there is no consensual agreement regarding
strategy to management cardiac dysfunction in this patient
population [9]. Additionally, there are no developed clinical
guidelines for early detection of cardiotoxicity too. It has been
suggested that biomarkers, most prominently brain natriuretic
peptides (BNPs), cardiac troponins and inflammatory biomarkers
(C-reactive protein, soluble ST2, galectin-3) might have utility to
stratify the patients at risk of potential cardiac dysfunction at
early stage before clinically manifestation [10, 11]. The aim of
the mini review is consideration the clinical evidence that
supports the use of cardiac biomarkers for early detection of
cardiotoxicity.
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Definition of Cardiotoxicity

According Cardiac Review and Evaluation Committee
criteria cardiotoxicity due to tumoricidal drug use is generally
characterized by an asymptomatic reduction in LVEF of >10% to
<55% or, less often, as a reduction of the LVEF of >5% to <55%
with symptoms of HF [12]. The cardiac dysfunction associated
with anthracycline therapy leads to significantly decline of LVEF
and frequently associates with asymptomatic and symptomatic
HF, whereas trastuzumab-induced cardiotoxicity is most often
reversible upon discontinuation of treatment and initiation of
standard medical care for HF [13, 14].
Molecular Pathogenetic Mechanisms Underlying
Anthracycline-Induced Cardiac Toxicity

It is well known that pivotal role in anthracycline-
induced cardiotoxicity belongs to oxidative stress, which
mediates worse of myofilament protein synthesis, destroying
structured protein, and cytoskeleton, and as well as apoptosis of
cardiac myocites [15-17]. Therefore, anthracycline is able to
suppress reparative capable of cardiac myocites via inhibition of
cardiac progenitor cells mobbing and differentiation [18, 19]. It
has been suggested that calcium overload resulting in alterations
in cardiac myocites metabolism leads to ultra structural changes
in cytoskeleton and mediates development of asymptomatic
myocardial dysfunction and subsequently clinically manifested
HF [20, 21]. Thus, molecules that are able reflect these multiple
faces of pathophysiology of cardiotoxicity are considered potent
surrogate candidates in biomarkers with diagnostic and predictive
value.
Brain Natriuretic Peptides

Because of assessment of the LVEF fails to detect subtle
alterations in cardiac function in chemotherapy-treated patients,
BNPs could predict future cardiac dysfunction. Current clinical
guidelines serve measurement of BNP as a marker of
biomechanical stress for diagnostic and predictive value in
generally population patients at high risk of HF development and
in those who have acute or symptomatic chronic HF with volume
overload [22-25]. Theoretically, cardiac dysfunction as result in
chemotherapy might reflect in stretching of cardiac wall and
secretion of BNP in circulation. However, the received results
were controversial and frequently relate to treatment regime, the
adjuvant setting and concomitant therapy. Sawaya et al. [26]

reported that NT-proBNP did not predict cardiotoxicity patients

treated with anthracyclines and trastuzumab. Fallah-Rad et al.
[27] were not able to find sufficient changes in serum
concentrations of troponin T, C-reactive protein, and BNP among
trastuzumab-treated patients with human epidermal growth factor
receptor Il-positive (HER2") breast cancer.

Contrary, Cil et al. [28] have found a closely association
between higher NT-proBNP levels and reduced LVEF in
asymptomatic  breast cancer patients after doxorubicin
administration. Authors have shown that NT-proBNP could be an
early indication of subclinical acute anthracycline cardiotoxicity.
Urun et al. [29] have believed that women with HER2* breast
cancer treated with trastuzumab could early stratify at risk of
cardiotoxicity with of NT-proBNP (> 300 ng/ml). Moreover,
Horécek et al. [30] have reported that transient elevation of NT-
proBNP may indicate acute subclinical cardiotoxicity in
anthracycline-treated patients with acute myeloid leukemia. Thus,
it seems to be that NT-proBNP could be useful in the early
detection of anthracycline cardiotoxicity [31], while trastuzumab-
induced cardiotoxicity is probably not defined by measurement of
serum NT-proBNP [32].

High-sensitivity cardiac troponins

The results regarding predictive value of high-sensitivity
cardiac troponins in anthracycline and trastuzumab cardiotoxicity
are controversial. This controversial relates that anthracyclines,
even in higher cumulative doses, do not usually cause detectable
acute injury to cardiomyocyte structure. Indeed, Horacek et al.
[32] reported that high-sensitivity cardiac troponin T was not
elevated in patients treated for acute leukemia with anthracycline,
although serum level of NT-proBNP was elevated sufficiently
and could be useful in the early detection of anthracycline
cardiotoxicity. In another study, in contrast to BNP, elevated
high-sensitivity cardiac troponin 1 level was proposed an
independent predictor of the development of cardiotoxicity at 6
months in cancer patients treated with anthracyclines and
trastuzumab [25]. Additionally, there are evidences regarding that
the early increase in high-sensitivity cardiac troponin | might
offer additive information about the cardiotoxicity risk in cancer
patients undergoing doxorubicin and trastuzumab therapy [33-
35]. Overall, biochemical markers of structural and functional
myocardial damage, such as cardiac troponons, might have utility
in cardiotoxicity monitoring in doxorubicin- and trastuzumab-

treated individuals.

Volume 2 ¢ Issue 2 » 116

WWW.aperito.org


http://www.aperito.org/

Citation: Alexander E Berezin (2015), Prognostication of Early Cardio toxicity in Anti-Neoplastic Chemotherapy: The Role of Biological

Markers. Heart Health Open Access 2:116

http://dx.doi.org/10.14437/2378-7716-2-116

Page 30f 5

High-sensitivity C-reactive protein

High-sensitivity C - reactive protein (hs-CRP) is
discussed a predictive biomarker of increased risk of
cardiotoxicity among cancer patients treated with anthracycline
and trastuzumab [36]. Onitilo et al. [37] reported that elevated hs-
CRP (>3 mg/L) predicted decreased LVEF with a sensitivity of
92.9% and specificity of 45.7% in patients with early HER2*
breast cancer. Interestingly, author found that the maximum hs-
CRP value was observed a median of 78 days prior to detection of
cardiotoxicity by decreased LVEF, and those with normal levels
were at lower risk for cardiotoxicity. This result opens a
perspective to regular monitoring of hs-CRP level for identifying
women with early-stage breast cancer at low risk for
asymptomatic trastuzumab-induced cardiotoxicity. In contrast,
Lipshultz et al. [38] did not find closely association increased hs-
CRP with any echocardiographic variables in doxorubicin-treated
subjects with acute lymphoblastic leukemia, although cardiac
troponin T and NT-proBNP were related to an abnormal LV
thickness-to-dimension ratio, suggesting LV remodeling. In
general, definitive validation studies are required to fully establish
clinical utility of hs-CRP in cancer patients as biomarker of
cardiotoxicity.
Future Perspectives

Because of biomechanical stress biomarkers (BNP, NT-
proBNP), markers of myocardial injury (cardiac troponis) and
inflammation (hs-CRP) are not specific for cardiotoxicity and
might not help to sufficiently individualize treatment by
immediately identifying cardiac injury and HF, novel biomarkers
are discovered widely. It has been suggested that several cardiac
biomarkers reflected inflammatory reactions and oxidative stress,
i.e. growth differentiation factor-15, myeloperoxidase, and
galectin-3, could useful for prediction of the risk of early
cardiotoxicity. Probably, biomarkers of angiogenesis (placental
growth factor), vascular remodeling (soluble fms-like tyrosine
kinase receptor-1) might be demonstrated the benefit in this
setting too. In this context, more investigations are required to
consolidate our knowledge regarding utility of biomarkers of
cardiotoxicity in cancer patients.
Conclusion

One can suggest that the identification of cancer patient
with increased risk of early cardiotoxicity would allow not only

prevention and diagnosis of chemotherapy related cardiotoxicity

but also administration of optimal dose and duration of

chemotherapy. However, the determining optimal biomarker(s)

for risk stratification strategy is not completely clear and requires
more investigations.
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