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Editorial

Early prediction of  acute kidney injury 
by machine learning: Should we add 
the urine output criterion to improve 

this new tool?
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Different studies relating to the prediction 
of  the development of  acute kidney 
injury (AKI) by machine learning appear 
in the literature. A study was realized by 
Martinez et al. on the early prediction of  
AKI with a machine learning classification 
system that relies on vital signs, chief  
complaints, medical history, and active 
medical visit and laboratory result to predict 
the development of  AKI Stages 1 and 2 
in the next 24 to 72 hours. They include 
a large population examining altogether 
91,258 samples. The performance of  their 
algorithm was characterized by an area 
under the curve (AUC) up to 0.81 (95% 
confidence interval 0.80 to 0.82). They 
used the kidney disease improving global 
outcome (KDIGO) Stage 1 and 2 criterion 
based only serum creatinine.[1] A second 
study carried out on the prediction of  the 
development of  AKI following cardiac 
surgery by machine learning performed 
on 671 patients succeeded in achieving 
an AUC of  0.843 (95% CI 0.778–0.899). 
The criterion used is an increase in serum 
creatinine according to KDIGO.[2]

It is surprising that only serum creatinine was 
chosen to diagnose AKI. A retrospective 
study of  1,376 intensive care unit (ICU) 
patients showed that the AKI incidence 
was only 20% using the KDIGO criterion 
based on serum creatinine alone. This 
incidence rose up to 38% when the urine 
output criterion was used in addition to 
serum creatinine. For the urine output 
criterion, the median AKI detection delay 
was 13 h, while for the serum creatinine 
criterion, this delay was 24 h.[3] A four-
month prospective study involving 260 

patients showed a 24% incidence of  
AKI using the renal injury failure loss of  
kidney end-stage renal failure (RIFLE) 
criterion based on serum creatinine, and 
this incidence increased to 45% when 
combining serum creatinine together 
with the urine output. The delay in AKI 
diagnosis was estimated to be 1 day when 
not using the urine criterion.[4] Another 
prospective study, this time using acute 
kidney injury network (AKIN) criterion, 
showed an incidence of  AKI of  28% when 
using serum creatinine. This incidence rose 
up to 55% when using the urine output 
criterion.[5] In view of  these data, the use 
the urine output criterion does permit to 
detect more and earlier AKI. We are well 
aware that, in current practice, it is difficult 
to monitor urine output in non-ICUs. 
This makes more difficult the use of  urine 
output for the diagnosis of  AKI. Likewise, 
the urine output is influenced by the body 
fluid volume of  the patient and by the use 
of  diuretics. These reasons explain that 
many studies have been based solely on 
the value of  blood creatinine. However, 
adding these diagnostic criteria seems 
important to us for future investigations in 
order to improve the performance of  these 
machines learning systems.
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