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Dear Editor,

We thank Manzar for the questions raised on the ap-
plicability of centile approaches for serum creatinine
(SCr) in neonates treated with therapeutic hypothermia
(TH) for neonatal encephalopathy, as this enables us to
further explain the potential relevance and use of centile
approaches [1, 2].

We obviously confirm the neonatal SCr pattern sug-
gested by Manzar, albeit with the additional point that the
highest SCr at birth is observed in term neonates, with a
subsequent initial increase to peak SCr followed by a de-
crease over time [3]. In fact, it is because of this complex
SCr pattern in early neonatal life (first week of life) that
the Kidney Disease Improving Global Outcome (KDI-

GO) definition has some limitations and does not fully
capture the inter- and intra-patient variability over post-
natal age (PNA) [2, 4]. In contrast, the centile concept is
similar to Z-score growth curves to assess individual
weight trends (initial weight loss, subsequent increase).
Therefore, a given SCr can be at the 10th, 50th, or 90th
centile, while the same SCr concentration may be at a dif-
ferent centile when collected at different time points, and
the absence of an expected SCr decrease may reflect im-
paired GFR compared to the reference postnatal trend.
Using the published TH (1,136 cases, 4,724 SCr obser-
vations) and control (801 cases, 2,779 SCr observations)
datasets, we tried to further illustrate the different pat-
terns over PNA between both cohorts, applying the “res-
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Fig. 1. Based on the centiles (10th, 25th, 50th, 75th, and 90th) SCr values over PNA (day 1-day 7) previously re-
ported in the TH (1,136 cases, 4,724 SCr values) and the control (801 cases, 2,779 SCr values) group, the SCryy/
SCreontrols ratio has been calculated [2, 5]. Black continuous lines: P10, P50, and P90; grey discontinuous lines:
P25 and P75; black discontinuous line: line of “equal” ratio.

caling SCr biomarker approach,” described by Pottel et al.
[5]. In essence, we calculated the SCrry/Screontrols Tatio
(TH to controls) for 10th-25th-50th-75th-90th centiles as
published in the Neonatology paper and its supplement
[2]. In the event of “similar SCr values,X the centiles for
this ratio should be straight lines around 1. In the paper
of Pottel et al. [5], it was suggested that a ratio threshold
>1.33 reflects clinically relevant impairment (GFR <60
mL/min/1.73 m?, equal to chronic kidney disease, stage
3a onward). However, this approach was validated based
on the measured GFR or estimated GFR equations, vali-
dated in young children (from 2 years onward) but not
yet in neonates. Although this absolute threshold value is
not useful in the absence of validation for GFR equations,
the SCrry/Screontrols ratio can still be applied to compare
SCr observations between the cohorts.

Applying this approach, Figure 1 clearly illustrates that
TH cases compared to controls have ratios >1 (for all cen-
tiles) at birth, reflecting uniform renal impairment in the
first day of life in TH cases, with a subsequent trend to-
ward 1 from day 3 onward, reflecting a tendency to “nor-
malization.” However, the 75th and 90th centiles remain
far >1, at the end of the first week of life, so that an im-
portant minority of TH cases still display clinically rele-
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vant impaired GFR. In comparison, other subjects have
normalized, reflecting extensive variability in SCr and
GFR. In this way, we suggest that a SCr centile approach
may support clinical management, as it provides a tool for
renal precision medicine, tailored fluid and pharmaco-
therapy, and individualized follow-up [2].
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