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Sirs:

We received a letter about our recently published article [1]. 
Plaza-Florido et al. have suggested evaluations due to the 
importance of heart rate (HR) in the assessment of cardiac 
autonomic modulation with heart rate variability (HRV). 
The suggestions were about the influence of HR on HRV, 
which could impact our observed results.

In fact, we did not include HR as one of the predictor 
covariates in the multivariate models. No HR-adjustments 
were performed in the statistical analyses, as they proposed. 
However, we performed the exact same protocol of HRV 
measurement and analysis in all subjects, regardless of one’s 
HR. As HR has been suggested as predictor of mortality in 
both healthy [2] and cancer patients [3], HR was used in 
our subsequent study as dependent variable in a regression 
model (See on page 930). The results showed that advanced 
breast cancer (β = − 0.13, p < 0.001) and BMI (β = 0.007, 
p = 0.015) were associated with resting heart rate (R2 = 0.24, 
p < 0.001).

We understood the concern pointed out by the authors and 
re-ran the analyses predicting patients’ HRV, corrected for 
HR. In this new analysis, after controlling for HR, menopau-
sal status was no longer associated with RMSSD (R2 = 0.19, 
p = 0.001; advanced breast cancer β = −0.006, p = 0.017; 
age β = −0.0007, p < 0.001; menopausal status β = 0.007, 
p = 0.08), and advanced stage was no longer associated 
with SDNN (R2 = 0.10, p = 0.006; advanced breast cancer 
β = −0.004, p = 0.120; age β = −0.0004, p < 0.003). After 
controlling for HR, the fact that tumor stage is no longer cor-
related with SDNN while it is still correlated with RMSSD 
could be partly explained by the fact that HR is mostly sym-
pathetically driven, and SDNN is a global index (i.e. para-
sympathetic and also sympathetically driven). In contrast, 
RMSSD is more purely a vagal parasympathetic index, thus 
its prediction may be less affected by controlling for HR [4]. 
Therefore, controlling for HR did not alter our main finding 
that cancer severity is related to lower vagally dependent 
HRV. This is in line with two studies showing that HRV 
may have a stronger prognostic role in cancer than does HR. 
One study on HRV and the colon cancer tumor marker CEA 
found that while HR only tended to predict future CEA lev-
els, HRV was a significant and independent predict of CEA 
[5]. In the study by De Couck et al. [6], the prognostic role of 
HRV was not adjusted for HR because among all confound-
ers, only stage, radiotherapy, hormonal treatment, age and 
baseline prostate-specific antigen (PSA) were related to PSA 
levels, and HR did not predict PSA.

We are thankful for the letter. This discussion extends 
perspectives for future investigations.
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