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LETTER TO THE EDITOR

Reply to: High levels of plasma biomarkers 
at 24 h were found to be strong predictors 
of 90-day mortality: beware of some potential 
confounders!
Toni Jäntti1* , Veli‑Pekka Harjola2, Mikko Haapio3 and Johan Lassus1 

© The Author(s) 2021. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco 
mmons. org/ licen ses/ by/4. 0/.

To the Editor,

We wish to thank Honore et  al. [1] for their interest in 
our article [2] and raising a caveat concerning the possi-
ble effect of renal replacement therapy (RRT) on proen-
kephalin (P-PENK) and neutrophil gelatinase-associated 
lipocalin (P-NGAL) levels in plasma. As suggested by 
Honore et al., this confounding could lead to an underes-
timation of the association of early P-PENK and P-NGAL 
levels with mortality so that if true, the association 
described in our article could in reality be even stronger. 
However, as the removal of solutes by RRT is affected 
also by factors other than molecular weight (such as 
charge, albumin binding capability, the type of membrane 
and RRT technique used) whether a molecule is removed 
from plasma by RRT and to which extent is difficult to 
predict and should be empirically tested. One small study 
performed in septic patients with AKI did not detect 
NGAL (or KIM-1) in the dialysate of continuous RRT [3], 
but data on the effect of RRT on plasma levels of the bio-
markers in our study are mostly lacking.

In our study the time of onset of RRT was recorded 
in 17/22 patients and only 7 patients (5% of all patients 
included in our study) had RRT performed within 24 h of 

study baseline. Considering the small number of patients 
in the study who had RRT within 24  h of baseline, we 
believe that this would not affect the overall results.

Specifically for patients undergoing continuous RRT, 
using P-PENK, P-NGAL or any other biomarker that 
could be removed from circulation by RRT as a risk 
marker might lead to an underestimation of risk and 
should be interpreted with caution. We completely agree 
with Honore et al. that studies assessing the performance 
of prognostic biomarkers in this specific patient group 
are lacking and should be targeted for future studies.

Abbreviations
P‑PENK:: Plasma proenkephalin; P‑NGAL:: Plasma neutrophil gelatinase‑associ‑
ated lipocalin; RRT:: Renal replacement therapy.
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