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We wrote this letter to the editor in response to the 
commentary by Hoste et al., and Meersch et al., on our trial 
“The effect of early Renal Replacement Therapy guided 
by plasma Neutrophil Gelatinase Associated Lipocalin 
on outcome of Acute Kidney Injury: a feasibility study 
(EARLY-RRT)” trial which was recently published in the J 
Crit Care (1). In brief, we divided the study into two phases, 
triage and interventional phase, running subsequently. As 
a guide for triage to renal replacement therapy (RRT), 
we measured plasma neutrophil gelatinase associated 
lipocalin (pNGAL) at the enrollment time. Forty patients 
with pNGAL ≥400 ng/mL (high pNGAL group) were 
randomized to ‘early’ or ‘standard’ group. Patients with 
pNGAL <400 ng/mL (n=20) were defined as low pNGAL 
group. The triggering pNGAL selected acute kidney injury 
(AKI) patients with more severity of illness and worse 
clinical outcome. However, in high pNGAL group, early 
RRT did not result in different 28-day mortality from the 
standard group. The median numbers of day free from 
mechanical ventilation were significantly higher in the early 
RRT group.

We delighted to learn that Hoste et al., and Meersch 
et al. do agree that the strongest point in our study is 

the concept of the study and the study design. Although 
dialysis was established over six decades, the issue of 
early versus standard RRT in AKI remains unsolved. 
Indeed, nearly sixty studies have been conducted on 
this issue the majority of these studies are observational 
design, which favored early RRT. However, these 
studies might have selection bias as some AKI patients 
who did not receive RRT due to either self-recovery or 
death, would not be recruited. Moreover, some residual 
confounders, inhomogeneous baseline, and diversity in 
general and RRT practice, which are usually neglected in 
observational study, may affect the results rather than the 
intervention per se. In 2017, there were 6 meta-analyses  
(2-8) and 3 major randomized controlled trials (AKIKI, 
ELAIN, IDEAL-ICU) (9-11) which aimed to test the 
benefit of early RRT and showed the conflicting results. 
Of note, most of the previous studies did not use the risk 
stratification strategy to identify the high-risk AKI patients 
with poor renal self-recovery. Because RRT is not the 
benign procedure. We strongly do believe that screening 
the high-risk patients will help us to exclude low risk AKI 
patients from unnecessary RRT exposure. Therefore, we 
have conducted the first feasibility study to explore the 
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optimal timing of RRT initiation guided by a novel AKI 
biomarker. 

To response for the concern from Meersch et al. 
regarding the severity of our patients which is quite low. 
In fact, in the interventional trial (high pNGAL group), 
the mean values of APACHE II score and SOFA score, and 
pNGAL levels were 18, 9, and 972 ng/mL which are in 
the moderate severity. Regarding to the concerning of the 
efficacy of CRRT in our study, the mean duration of CRRT 
in our study was 16 hours. In this regard, Uchino et al.,  
reported that on average at least 16 h per day of CRRT 
was required to maintain creatinine and urea concentration 
for each 24-h cycle (12). Therefore, CRRT without 
anticoagulant in our study was still effective.

We chose pNGAL for many reasons. Firstly, it is one 
of most robust AKI biomarkers which was tested and 
validated. Secondly, we can use pNGAL as a point of care 
testing. Thirdly, we reported the capability of pNGAL in 
predicting renal recovery in a cohort of severe AKI from 
pneumonia (13). Currently, we do not have the standard 
cutoff point for pNGAL in predicting renal recovery. We 
selected the pNGAL cutoff point at 400 ng/mL because at 
this cutoff point valued show the high specificity and high 
positive predictive value (14). We agree with the comment 
from Meersch et al. that high cutoff point (>600 ng/mL) 
might show the higher specificity. However, if we chose the 
higher cutoff point, this mean that the timing of early RRT 
will be delayed, too. In our study, we clearly demonstrated 
that all AKI patients in the low pNGAL group (pNGAL 
<400 ng/mL) did not require any RRT. This suggest 
that pNGAL is a reliable marker to triage AKI patients. 
However, we agree with the comment from Hoste et al. 
and Meersch et al. that pNGAL is not the perfect marker 
and we still need to find out the more reliable biomarkers. 

Recently, we published the study “early versus standard 
initiation of renal replacement therapy in furosemide 
stress test non-responsive acute kidney injury patients 
(the FST trial)” (14). We used the furosemide stress test 
(FST) to identify the high risk for AKI progression. FST 
was performed followed the previous study by Chawla 
et al. by injection 1 mg/kg of furosemide in furosemide-
naive patients (or 1.5 mg/kg in previous furosemide users) 
in patients who were admitted in intensive care unit (ICU) 
and were diagnosed as AKI by the KDIGO criteria (15). 

The outcomes were compared between patients who 
passed urine <200 mL (FST-nonresponsive) and ≥200 mL  
(FST-responsive) in 2 hours. The survival rate was 
significantly higher among FST-responsive patients. Then, 
FST-nonresponsive patients were randomized to start RRT 
within 6 hours (early group) or when any conventional 
indication for RRT was met (standard group). Again, there 
were no differences in mortality and dialysis dependence 
at 28 days, renal recovery, and ICU-free day between early 
and standard RRT. Of note, only 6/44 (13.6%) of FST-
responsive patients subsequently underwent RRT. We were 
able to select a group with a 45/60 (75%) RRT rate in the 
standard RRT group of FST nonresponders. It is tempting 
to speculate that FST can be used to stratify patients who 
have low risk for AKI progression and RRT requirement. 

After the results of the aforementioned major RCTs, 
it seems likely that early RRT strategy is still need more 
evident to support and “wait and see” strategy should be the 
optimal approach to use for current practice. However, as 
mentioned by AKIKI study team, active monitoring high 
risk AKI patients is still very crucial. Data from AKIKI trial, 
FST trial and IDEAL-ICU trial showed that the highest 
mortality (61.8%, 64.4%, and 68%, respectively) was found 
among patients in the “wait and see” (standard) group who 
received RRT. However, this finding may reflect a subgroup 
of patients with more severe underlying disease. We cannot 
conclude that death was related to the delay in RRT or that 
earlier initiation of RRT would provide a survival benefit. 
But we strongly believe that we need some tools/markers 
to monitor the high-risk patients for AKI progression if 
we will use “wait and see” approach. Based on our finding 
from EARLY-RRT trial and FST trial, we proposed to use 
pNGAL and FST as one of the markers to use for active 
surveillance high risk AKI patients. 

In summary, the issue of early and standard RRT is 
still debatable as there are no consensus criteria, indicator 
or time point to start RRT. Although our studies could 
not define the optimal point for RRT initiation, we have 
proposed two interventions to designate safety margin for 
the “wait and see” strategy. Both pNGAL <400 ng/mL and 
FST-responsiveness can indicate a good prognosis of AKI 
which the need for RRT is less likely. However, these tests 
need to be validated with larger sample size before clinical 
application (Figure 1).
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