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Early identification and treatment of acute kidney injury (AKI) 
still poses a challenge in the ever-evolving field of critical care 
medicine.1 As part of a recent study on “Role of spot urine sodium 
in a furosemide stress test (FST) in volume overloaded critically ill 
patients with AKI”, there are some interesting findings concerning 
this clinical dilemma.2 In this study, which concerned mainly 
volume-overloaded critically ill patients with early-stage AKI, a 
novel strategy for the risk stratification of disease progression is 
proposed.

The study’s significance lies in its practical approach to 
addressing a common clinical dilemma of identifying which subsets 
of patients with early AKI will progress to more severe stages. The 
authors suggested that alteration of urine spot sodium (USS) and 
urine spot sodium creatinine ratio (USSCR) after FST may be valid 
predictors of AKI progression, which, from a clinician’s perspective, 
could be an improved risk stratification indicator. Diagnostic tools, 
including many biomarkers, are unfortunately not sufficiently 
specific for reliable prediction.3 This aligns with the consensus 
recommendations developed by Ostermann M et al., that damage 
markers and functional biomarkers alone are insufficient and should 
be integrated with clinical data to enhance diagnostic accuracy 
and patient care.4

The prospective study examined 50 critically ill patients 
with volume overload and AKIN stage I or II kidney injury. The 
methodology involved the administration of a standardized 
dose of furosemide (1 mg/kg) followed by careful monitoring of 
various parameters, including hourly urine output, spot sodium 
measurements, and sodium-creatinine ratios. This approach was 
based on previous research by Koyner JL et al., while adding the 
novel element of combining FST with spot sodium measurements.5

The findings reveal several important insights. Perhaps most 
significantly, the study demonstrated that hourly urine output 
in the first 2 hours post-FST, combined with maximum changes 
in USSCR within 6 hours, could effectively differentiate between 
progressive and non-progressive AKI. This observation aligns with 
earlier work by Chawla et al., who found that urine output response 
to FST could predict AKI progression and concluded that post-FST 
reduced urine output was a good predictor for progression of AKI, 
and an optimal cut-off value of < 200 mL within the first 2 hours was 
found to possess high sensitivity at 87.1% and specificity at 84.1%.6

However, the results also challenge some initial assumptions. 
Although the researchers hypothesized that changes in sodium 
levels would be related to the progression of AKI, they found that 
USSCR was a more reliable predictor than USS alone. These findings 

suggest that the relationship between sodium excretion and kidney 
function is more complex than previously thought.7 

The strength of the study lies in its practical application 
and the simplicity of the measures involved. In resource limited 
settings, it would be helpful to have a risk stratification method 
based on tests that can be performed with minimal effort and 
cost. This research deserves appreciation as it concentrates on the 
practical biomarkers, which can be measured with relative ease. 
The implementation of USS and USSCR presents a novel strategy 
for the early identification of patients with impending deterioration 
of renal function. Also, the design of the study permits real-time 
visualization of renal response to diuresis, promising the possibility 
of timely interventions aimed at improving patients’ outcomes.

There are also broader implications of this study besides its 
short-term results. First, it sheds light on the injury and stress 
testing of the kidneys, which may be applicable in understanding 
the mechanisms behind the worsening of AKI. Second, it provides a 
more structured approach to risk stratification that promotes better 
decision-making on the need for monitoring and intervention 
by clinicians. The implications of this research go beyond the 
immediate findings. It expands current knowledge regarding 
kidney stress testing during early injury and its potential relevance 
to the mechanism of AKI progress.8 Moreover, it proposes a realistic 
framework for risk-stratification, that might assist in the proper 
selection of monitoring and intervention strategies.

Nonetheless, it is important to note some limitations. The 
study is limited both by its size and follow-up period. Although 
the sample size of 50 patients is too small to make generalizations 
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so as to implement it into regular clinical practice. Similarly, a 
follow-up period of only three days may miss important long-term 
consequences. Moreover, according to the authors themselves, the 
fixed timings for the collection of spot samples may not be sufficient 
to represent the full kinetics of electrolyte excretion. 

Looking ahead, several questions arise that need to be 
explored. Would it be more accurate to predict outcome changes 
with continuous monitoring of electrolytes as opposed to using 
spot measurements? What are the implications of these particular 
results in different patient cohorts or different variants of AKI? 
Can this in turn be used in conjunction with other markers for 
the development of superior predictive capabilities? Also, it has 
to be noted that furosemide is a highly protein-bound drug and 
is secreted in the proximal tubule, and its site of action is in the 
Na-K-Cl2 cotransporter in the proximal limb of the ascending 
loop of Henle. The secretion of furosemide is largely inhibited by 
hypoalbuminemia, acidosis and drugs like cephalosporins making 
it ineffective in certain group of patients.9 Further, the research 
also raises important considerations regarding fluid management 
in critically ill patients.10 The study population included patients 
with fluid overload. It reflects the growing awareness that excessive 
fluid intake alone can lead to poor outcomes in critical illness.11 
The model-based prediction of AKI advancement would enable 
the clinicians to assess more accurately the advantages and 
disadvantages of employing strategies aimed at fluid therapy.12 

From a practical standpoint, this study offers clinicians a 
potentially valuable tool for early risk stratification in AKI. The 
combination of FST response criteria with topical sodium creatinine 
ratio may help identify high-risk patients who may benefit from 
more intensive follow-up or earlier intervention.13 However, like 
other clinical tools, these findings must be interpreted in the 
broader context of the individual patient’s condition, and integrate 
it with other clinical and laboratory parameters. There are advances 
in the field of critical care nephrology, and this study is one of those 
advancements as it pertains to looking to improve predictability 
in AKI outcomes. Although further validation is needed in a larger 
multicenter trial, but the findings suggest a promising approach 
to risk stratification that combines physiological testing with 
easily available laboratory measurements. As we move forward, 
it will also be important to validate these findings in a variety of 
patient populations and clinical settings. Developing standardized 
protocols for FST and electrolyte monitoring may help ensure the 
applicability of these findings across institutions.14 Additionally, 
future research might explore whether this approach could 
be used to guide therapeutic interventions or modify clinical 
outcomes. 

In conclusion, the analysis of USS and USSCR following FST 
brings new perspectives in AKI progression analysis in patients 
in the intensive care unit. There are challenges that still need to 
be addressed, but the findings highlight the potential of these 
biomarkers to aid in diagnosis and treatment at an earlier stage. 
As researchers continue to build upon this work, exploring larger 
cohorts and refining methodologies will be crucial in equipping 

clinicians with effective tools to manage AKI in vulnerable 
populations. The journey toward improved outcomes for critically 
ill patients with AKI is ongoing, but studies like this one provide a 
valuable foundation for future advancements.
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