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Acute heart failure (AHF) is one of the leading caus-
es of hospitalization in people over 65 years of age 
worldwide, with an in-hospital mortality rate of up 
to 7%. Despite notable advances in pharmacological 
and device-based management, optimizing diuretic 
treatment remains one of the most complex and least 
standardized clinical aspects. (1-3)

For decades, the evaluation of diuretic response 
has been based on indirect parameters such as body 
weight, total diuresis, water balance, and clinical as-
sessment of congestion. However, these indicators 
have low sensitivity and specificity, especially in pa-
tients with advanced HF, refractory congestion, or 
impaired renal function. (1-3) In this context, urinary 
sodium measurement emerges as a tool both for as-
sessing diuretic efficiency (4-11) and for guiding de-
congestive treatment. (12-16)

The recent position paper "Urinary sodium analy-
sis: The key to effective diuretic titration?", published 
by Meekers et al. in the European Journal of Heart 
Failure, (17) presents a detailed and critical review of 
the renal mechanisms involved in water and salt re-
tention in patients with AHF, therapeutic options in 
cases of diuretic resistance (DR), and the role of uri-
nary sodium in monitoring and therapeutic guidance 
in these patients. 

Patients with significant neurohormonal activa-
tion, chronic or acute renal impairment due to con-
gestion and reduced renal perfusion, as well as those 
with hypoalbuminemia and chronic use of furosem-
ide, experience greater water and salt retention and 
less effective diuretic treatment. (15,16) This condi-
tion, known as DR, can occur in up to 40% of cases 
of AHF and undoubtedly constitutes a therapeutic 
challenge. In these patients, a combination of diuret-
ics to block sodium reabsorption in different sectors of 
the nephron could be beneficial, requiring careful and 
individualized evaluation of congestion and diuretic 

response. (15,16) It is then when multiparametric as-
sessment of congestion and measurement of diuretic 
efficacy expressed by natriuresis become essential.

The document provides a review of the main stud-
ies that demonstrated benefits in terms of deconges-
tion from the combination of diuretics in patients 
with DR.

The ADVOR (intravenous acetazolamide 500 mg/
day vs. placebo) and CLOROTIC (hydrochlorothiazide 
25-100 mg/day adjusted for renal function vs. placebo) 
studies have shown that adding these drugs to intra-
venous furosemide in patients with DR is associated 
with increased diuresis, natriuresis, weight loss, and 
successful clinical decongestion, with no impact on 
mortality or readmissions for HF, and with  increased 
risk of worsening renal function and hypokalemia 
with hydrochlorothiazide. (18,19)

Mineralocorticoid receptor antagonists could be 
useful in patients with acute HF and DR, as demon-
strated by the ATHENA study, (20) although they 
have a slower onset of action and are therefore prob-
ably not useful in patients who require aggressive and 
rapid decongestion due to the clinical severity of their 
condition. The possibility of using gliflozins in pa-
tients with acute HF is also noteworthy, as they have 
demonstrated an adequate safety and efficacy profile 
in various studies, (21-24) although their diuretic ac-
tion also begins at approximately 48 hours. (25) Al-
though dapagliflozin was not superior to metazolone 
in patients with AHF and DR in the DAPA-RESIST 
study, (26) it should be noted that gliflozins provide 
additional modest diuresis and have long-term car-
dio- and nephroprotective effects. (27) It is possible 
that both drugs, antialdosterone agents and gliflozins, 
will be reserved for patients with AHF and DR with 
a certain degree of compensation or possibly close to 
discharge.

Given the complexity of decongestive treatment, 
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urinary sodium measurement emerges as a direct, 
quantifiable, and dynamic tool for assessing the actu-
al natriuretic effect of intravenous diuretics, allowing 
for objective evaluation of the therapeutic response in 
the first hours after administration. In addition, there 
is significant evidence supporting the association be-
tween natriuresis in patients with AHF and in-hos-
pital evolution and outpatient follow-up at 6 months 
after the event. (4-11)

The use of urinary sodium in spot samples, gener-
ally 2 hours after diuretic administration, is an early 
marker of response and may allow for more agile and 
personalized treatment titration, thus reducing clini-
cal variability in congestion management, medical in-
ertia, and risk of failure during decongestion. (15,16) 
Diuretic titration is recommended if the urinary so-
dium concentration is <70 mmol/L, bearing in mind 
that other cut-off points such as 50 meq/L are less sen-
sitive in detecting patients with DR, and of course tak-
ing into account a urinary volume of less than 100-150 
mL/h. (17) In a recently published study in Argentina, 
a single measurement of natriuresis 2 hours after a 
40 mg intravenous bolus of furosemide upon hospital 
admission, with a cutoff point of 70 meq/L, was associ-
ated with worse in-hospital outcomes (DR, persistent 
congestion, use of more aggressive decongestion ther-
apies and inotropes, and cardiovascular death). (11)

Finally, Meekers et al. present a possible algorithm 
for the therapeutic management of diuretics based on 
urinary sodium in patients with acute HF and DR, 
which attempts to summarize the evidence on the ben-
efits of using tubular blockade and of three important 
studies that demonstrated significant improvements 
in natriuresis and diuresis when following therapeu-
tic guidelines based on urinary sodium (ENACT-HF, 
PUSH-AHF, and EASY-HF). (28-30)

This is a pragmatic algorithm for managing diu-
retic therapy and assessing congestion, with fewer 
urinary sodium measurements but a more aggressive 
and early approach to tubular blockade than other 
previously proposed algorithms. (15,16) Although 
this would possibly reduce hospital stay and achieve 
greater success in decongestion, it necessarily implies 
closer control of blood volume status, tissue conges-
tion, and the possible adverse effects of these drugs. In 
addition, the greater benefit of combining acetazola-
mide with thiazides is emphasized due to its better 
renal safety profile, as evidenced in the ADVOR and 
CLOROTIC trials, (18,19) although the choice must 
undoubtedly be personalized based on renal function 
and electrolyte and acid-base imbalances.

It is important to recognize that the available evi-
dence, while promising, still lacks randomized clinical 
trials demonstrating a direct impact of this strategy 
on hard clinical outcomes such as mortality or read-
missions. Furthermore, the usefulness of measuring 
natriuresis after 24-48 hours has not yet been demon-
strated, so this strategy would be limited to the first 
day of hospitalization. Finally, serial measurement of 

natriuresis as a routine tool presents logistical and ed-
ucational challenges, especially in centers with limited 
resources or no experience with standardized moni-
toring protocols. Therefore an institutional strategy 
including interdisciplinary training and adaptation of 
laboratory systems is required. to enable rapid and re-
liable analyses 

Clinical trials are underway to evaluate the influ-
ence of dietary sodium and fluid intake on urinary 
sodium concentration and the role of urinary sodium 
concentration in later stages of decongestion.

In conclusion, Meekers et al.’s work reevaluates 
an underutilized tool in clinical practice that will po-
tentially transform the management of congestion in 
patients with acute HF. We are facing a potential para-
digm change, in which basic physiology returns to the 
center of clinical decision-making. The challenge now 
is to validate this strategy in prospective studies and 
facilitate its adoption in a safe and cost-effective man-
ner. The remaining question is when and how to sys-
tematically integrate natriuresis measurement into 
our therapeutic algorithms.
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Decompensated heart failure: diuretics are necessary, but not sufficient
LUCRECIA MARÍA BURGOS1,  , NICOLE GOULD1,  , ENRIQUE FAIRMAN1, 
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Congestion is a constant feature in the clinical course 
of patients with heart failure (HF). Its presence not 
only marks the onset of acute symptoms, but also per-
sists—clinically or subclinically—during stable phases 
and even after hospitalization. This chronicity of the 
congestive state has consolidated the role of diuretics 
as a mainstay of treatment for decades. However, re-
cent advances in understanding the pathophysiology 

of HF compel us to question whether we are treating 
the consequence rather than the cause.

FROM PATHOPHYSIOLOGY TO CLINICAL PRACTICE: THE 
CENTRAL ROLE OF SODIUM APPETITE
Congestion, far from being a purely hemodynamic or 
volume phenomenon, is the clinical manifestation of a 
renal sodium appetite condition which is mediated by 
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multiple interrelated mechanisms: activation of the 
renin-angiotensin-aldosterone system (RAAS), sym-
pathetic stimulation, non-osmotic vasopressin secre-
tion, resistance to natriuretic peptides, and a persis-
tent proinflammatory environment. These processes 
not only perpetuate water and salt retention but also 
promote disease progression.

In this context, the administration of diuretics—
especially loop diuretics—provides rapid symptomatic 
relief through forced excretion of sodium and water. 
However, it does not modify the underlying pathophys-
iological mechanisms and may even exacerbate them 
by inducing compensatory neurohormonal activation. 
The stimulation of renin secretion by hypovolemia or 
by chloride transport blockade in the macula densa is 
a clear example of this response. In the long term, this 
activation promotes diuretic resistance, creating a vi-
cious cycle of increasing doses and decreasing efficacy.

Clinical evidence supports this view. Trials such 
as DOSE-AHF (Diuretic strategies in patients with 
acute decompensated heart failure), (1) ADVOR (Ac-
etazolamide in acute decompensated heart failure with 
overload), (2) and CLOROTIC (Combining loop with 
thiazide diuretics for decompensated heart failure), (3) 
have shown that, although diuretic intensification im-
proves symptoms and volume, it is not associated with 
a reduction in mortality or rehospitalization rates. 
Moreover, strategies such as ultrafiltration have not 
shown sustained benefits and may be associated with 
adverse renal events, as observed in the CARRESS-
HF study (Ultrafiltration in decompensated heart fail-
ure with cardiorenal syndrome).(4) In parallel, urinary 
sodium has emerged as a useful tool to guide treat-
ment response, as shown in the PUSH-AHF (Prag-
matic urinary sodium-based algorithm in acute heart 
failure) (5) and ENACT-HF (Protocolized natriuresis 
guided decongestion improves diuretic response: the 
multicenter ENACT-HF study) studies. (6) Strategies 
focused exclusively on volume removal have failed to 
improve mid-term clinical outcomes.

A PARADIGM SHIFT: TREATING THE CAUSE, NOT JUST THE 
SYMPTOMS
The new approach proposed by Biegus et al. (7) is 
based on a simple but disruptive idea: decongestion 
should focus on correcting the mechanisms that cause 
it. In this model, diuretics are necessary for acute vol-

ume control, but their use must be accompanied—and 
ideally followed—by the rapid implementation and es-
calation of disease-modifying treatment or Guideline 
Directed Medical Therapy (GDMT).

Recent studies support this paradigm. The 
STRONG-HF trial (Safety, tolerability, and efficacy 
of up titration of guideline directed medical therapies 
for acute heart failure) (8) demonstrated that an in-
tensive strategy of early titration of angiotensin II 
receptor blockers and neprilysin inhibitors (ARNI), 
beta-blockers, and mineralocorticoid antagonists in 
the post-discharge period significantly reduced clini-
cal events at 90 days, with a lower requirement for 
diuretics. Similar findings were observed in the EM-
PULSE (Empagliflozin in patients hospitalized for 
acute heart failure) study with empagliflozin, (9) and 
PIONEER (Angiotensin Neprilysin inhibition in acute 
decompensated heart failure) (10) studies, and the 
PARAGLIDE-HF (Out-of-Hospital Initiation of Sa-
cubitril/Valsartan Versus Valsartan in patients with 
mildly reduced or preserved ejection fraction and wors-
ening heart failure) study with sacubitril/valsartan. 
(11) These treatments not only improved congestion 
in a more sustained manner, but also reduced hospi-
talization and the need for subsequent symptomatic 
intervention. (Table)

THE VULNERABLE PHASE: AN OPPORTUNITY TO 
INTERVENE
Three key stages in the evolution of HF may be con-
sidered: the stable phase, acute decompensation, and 
the vulnerable phase after discharge. The latter, his-
torically neglected, is where the greatest risk of events 
is concentrated. It is also a critical therapeutic win-
dow for consolidating decongestion and modifying the 
course of the disease. At this point, intensification of 
GDMT is more effective than any diuretic combina-
tion.

The message is clear: it is not enough to "remove 
water." Just as in myocardial infarction we do not limit 
ourselves to treating pain, in HF we should not be sat-
isfied with treating edema. The future of treatment 
for decompensated HF is moving toward integrating 
decongestion as a necessary goal, but subordinate to a 
strategy that prioritizes intervention on pathophysiol-
ogy. In this way, we can achieve more lasting control, 
with fewer events and a better prognosis. (Figure)

Classic paradigm 
(focused on diuretics)

Current paradigm 
(focused on pathophysiology)

Objective Rapid relief of symptoms Modify the course of the disease

Strategy Scale up diuretic doses Early GDMT initiation and tritration

Effect Transient natriuresis Sustained reduction in Na+ appetite

Outcome No change in events Lower risk of hospitalization and death

GDMT: guideline directed medical treatment

Table. Paradigms in the treatment of congestion



ARGENTINE JOURNAL OF CARDIOLOGY / VOL 93 Nº 5 / OCTOBER 2025390

SNS AND RAAS ACTIVATION

REDUCTION OF MORTALITY AND 
REHOSPITALIZATION

VASOCONSTRICTION

SODIUM AVIDITY

INTRAVASCULAR CONGESTION

TISSUE CONGESTION

DI
UR

ET
IC

S

NOT DEMONSTRATED

- -
-
-
+

+ +

NEUROHORM
ONAL BLOCKADE

-

-
- -
- -
- -

ESTABLISHED

Figure. Mechanisms of action and effects of diuretic treatment versus neurohormonal blockade

RAAS: renin angiotensin aldosterone system; SNS: sympathetic nervous system
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