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To the Editor,

Many thanks to the authors for their important comments to 
our paper entitled “Cardioprotective effect of metformin against 
doxorubicin cardiotoxicity in rats” published in the Anatolian 
Journal of Cardiology 2015 as Epub ahead of print (1). It is of great 
importance to detect cardiotoxicity as early as possible in patients 
receiving cardiotoxic chemotherapy. This would make it possible 
to minimize cardiotoxicity-associated mortality and morbidity.

The role of cardiac biomarkers such as cardiac troponins 
and natriuretic peptides in the prediction of chemotherapy-in-
duced cardiotoxicity has been investigated in animal models and 
clinical studies. These studies have focused on the early detec-
tion of cardiotoxicity and/or the relative sensitivities of the avail-
able biomarkers for the prediction of cardiotoxicity. 

As you indicated, our study could have achieved more sig-
nificant results if troponins had also been studied in conjunction 
with brain natriuretic peptide (BNP). Although some studies have 
not reported significant chemotherapy-induced elevations in tro-
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ponin levels, many others have reported that troponin levels are 
elevated during chemotherapy, a phenomenon that was corre-
lated to the extent of the impairment of left ventricular systolic 
performance. Some other similar studies have provided evidence 
for a correlation between higher troponin levels and low left ven-
tricular ejection fraction. Cardinale et al. (2) determined troponin I 
levels before, during, immediately after, and one month after che-
motherapy in 703 cancer patients. The percentage of patients with 
persistently negative troponin I levels was 70%, that of patients 
with troponin elevation only in early evaluation was 21%, and that 
of patients with troponin elevation in both early and late evalua-
tions was 9%. During a 3.5-year follow-up, adverse cardiac events 
were reported in 1%, 37%, and 84% of the subjects, respectively. 
These results suggest that troponin I can be used to determine 
the risk of cardiotoxicity both during and after chemotherapy.

Brain natriuretic peptide has a prognostic value in heart 
failure. Many studies scrutinizing chemotherapy-induced car-
diotoxicity have provided evidence of increased BNP levels in 
subjects with impaired myocardial function. Sandri et al. (3) ex-
amined N-terminal proBNP levels before, at the onset of, and 72 h 
after chemotherapy in 52 cancer patients. They reported a strong 
correlation between persistent N-terminal proBNP elevation at 
an early period after chemotherapy and cardiac dysfunction. 

There are a limited number of studies examining the role of 
BNP and troponins combined. In an experimental rat model where 
they administered intravenous 2 mg/kg doxorubicin for 8 weeks, 
Koh et al. (4) reported that the increase in BNP and troponin levels 
and the reduction in fractional shortening (FS%) were significant 
through 6th to 12th weeks, with the reduction in FS% being sig-
nificantly negatively correlated to increases in BNP and troponin 
T levels. They also reported that the increase in troponin T level 
preceded that in BNP level and the decrease in FS%. Sawaya et 
al. (5), in a study involving 43 breast cancer patients receiving 
anthracycline and trastuzumab, found that troponin I and longi-
tudinal strain were predictive of cardiotoxicity, whereas ejection 
fraction and N-terminal proBNP failed to predict cardiotoxicity.

In conclusion, there is some evidence that elevated troponin 
levels and persistent BNP elevation during chemotherapy are the 
risk factors for cardiotoxicity. We are of the opinion that whether 
an increase in troponin I levels precedes the one in BNP levels 
should be further tested by experimental and clinical studies.
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