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Dear editor and colleagues,

We appreciate the insightful comments on our article
“Age-Dependent Reference Values for hs-Troponin T and
NT-proBNP and Determining Factors in a Cohort of Healthy
Children (The LIFE Child Study)” [1], as well as the oppor-
tunity to respond.

While we agree with Drs. Rodriguez-Gonzalez and Cas-
tellano-Martinez that the Zlog values for NT-proBNP and
the formula provided by Palm et al. [2] are interesting, we
did not discuss their study separately because we already
reviewed the underlying pooled data from four studies [3]
that was used to generate the Zlog values.

We want to clarify that our percentiles are continuously
estimated by age, not using age intervals. The data tables
show point estimates for selected ages to illustrate the age
dependency.

It is important to have reliable neonatal reference values;
unfortunately, our study design excluded children below
3 months of age. The same applies to full echocardiographic
studies, which were performed in some but not all study
participants (hence, data not used).

While we have been unable to obtain the external data-
set for validation, we transformed our NT-proBNP values
utilizing the formula by Palm et al. [2]. The resulting Zlog
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scores showed a strong linear dependency compared to our
standard deviation scores (SDS) [1] (R?=0.86, i.c., 86%
explained variance from linear model) but also some devia-
tion from each other with a strong age dependency of the
Zlog values and distinct differences between SDS and Zlog:
children in the first year of life had SDS greater than Zlog
values; for girls, Zlog were considerably greater than SDS
from the age of 3; for boys, Zlog were considerably greater
than SDS between 4 and 12 years and lower from the age
of 15 (Fig. 1). As expected, there was no age dependence of
the SDS values, because the references originated from the
same data. A real test was not feasible because of lacking
external data. The differences between the Zlog scores and
our SDS could be explained by the different cohort com-
positions: patient vs. healthy cohort, non-consideration of
sex (especially since we found significant sex differences),
and assumption of a functional relationship that might be
too strong.

In conclusion, we found the model by Palm et al. similar
but not entirely fitting to our dataset! since there was still
a strong age dependency after transformation, as well as
sex differences. Further validation of both studies as well as
discussion regarding whether Zlog values or SDS would be
more clinically useful is warranted.

! We put the references to an R package (https:/cran.r-project.org/
package =childsds) to make them easily usable.
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Fig. 1 Differences between SDS
(standard deviation scores) and
Zlog utilizing the formula by
Palm et al. [2] of NT-proBNP
values of the LIFE Child dataset
[1]. Children in the first year of
life had greater SDS than Zlog. !
Girls (red) had considerably
greater Zlog than SDS from

3 years of age, while in boys
(blue) Zlog were consider-
ably greater than SDS values
between 4 and 12 years, but
lower from the age of 15. Dif-
ferences could be explained by
the different cohort composi-
tions, differentiation in males -1
and females, and too high

assumption of a functional

relationship
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