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LETTER TO THE EDITOR

Response by Caravaca Pérez et al to Letter Regarding Article, “Potential  
Role of Natriuretic Response to Furosemide Stress Test During Acute  
Heart Failure”

Pedro Caravaca Pérez , MD, PhD; Jorge Nuche , MD; Juan Carlos López-Azor , MD, PhD; Rafael Salguero-Bodes , MD;  
Fernando Arribas Ynsaurriaga, MD, PhD; Juan F. Delgado , MD, PhD

In Response:
We appreciate Dr Beldhuis et al1 interest in our work 

and thank them for their enriching comments. We think 
that the questions raised are pertinent and allow us to 
explain our work in more detail.

We agree that the assessment of diuretic response, 
especially natriuresis, has become a fundamental 
element in decision-making and risk stratification in 
acute heart failure (AHF). Diuretics are not only the 
first-line treatment in AHF but can also be used for 
other purposes in this context. Furosemide’s pharma-
cokinetic and pharmacodynamic characteristics make 
it an ideal tool to dynamically assess tubular integ-
rity, which has proven helpful in different scenarios 
(acute renal failure, chronic kidney disease, and renal 
transplantation).2

Natriuresis is a useful biomarker in AHF with several 
applications including therapeutic-guidance (adjust-
ment of diuretic treatment), prognosis assessment 
and risk stratification, and diagnostic value (tubular 
dysfunction).3 However, current studies on this subject 
suffer from a marked variability in the evaluation of 
natriuretic response to furosemide (different furose-
mide doses or the way of administration and timing for 
natriuresis quantification) making it difficult to com-
pare studies and then generalize their results. There-
fore, the furosemide stress test seeks to protocolize 
the assessment of natriuresis with a simple proce-
dure, aiming to facilitate its translation to daily clini-
cal practice. Thus, the furosemide stress test could be 
considered a diagnostic test for diuretic resistance by 
measuring patients’ natriuretic response to controlled 
exposure to a prespecified dose of furosemide. The 
maximal natriuretic response evaluates tubular func-
tion and reserve, a recently described parameter that 

seems to have a promising role for deepening cardio-
renal interaction. In our humble opinion, the term furo-
semide stress test would be appropriate since it is a 
functional test assessing tubular reserve and diuretic 
resistance by administrating high doses of furosemide 
that stimulate active sodium secretion. Therefore, we 
propose using the furosemide stress test not only for 
guiding diuretic dosage but also to identify patients 
with diuretic resistance that could benefit from a more 
aggressive diuretic regimen since the first hours after 
admission.

As Beldhuis et al pointed out, the next challenge is 
to clarify whether natriuresis-guided diuretic treatment 
is actually a solid therapeutic target improving clinical 
events in AHF; or whether it is only a risk marker reflect-
ing a more advanced stage of the disease.4

Although we understand that the semantic inter-
pretation of the term stress test may generate con-
troversy or give rise to different interpretations, we 
believe that both Dr Beldhuis and ours are comple-
mentary and value various aspects that enrich and 
emphasize the potential applications of natriuresis 
assessment in AHF.
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