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Recently, Nadim et al. [1] redefined hepatorenal syn-
drome-acute kidney injury (HRS-AKI) in patients with
cirrhosis, highlighting the distinct pathophysiological
complexities compared to AKI in non-cirrhotic patients.
These alterations include hemodynamic disturbances
in the arterial circulation, portal hypertension, height-
ened activity of endogenous vasoactive systems, and
systemic inflammation, all which worsen with cirrhosis
disease progression. In addition, as cirrhosis advances,
the transition from a hyperdynamic circulatory state
to progressive decline in cardiac reserve owing to cir-
rhotic cardiomyopathy results in decreased cardiac out-
put, which may contribute to renal hypoperfusion and,
thus, precipitate HRS—AKI [2]. Nadim et al. [2] further
note that hypoperfusion from hypovolemia accounts for
approximately half of AKI cases in patients with cirrho-
sis, intrinsic causes (e.g., acute tubular necrosis) account
for around 30%, and HRS accounts for 15-20%, with < 1%
attributable to postrenal obstruction. However, cirrhotic
cardiomyopathy—the predominant cardiac manifesta-
tion in these patients—often overlaps with congestive
heart failure and pulmonary hypertension, which affect
up to 60% of patients with cirrhosis [3, 4]. This overlap
presents diagnostic challenges, as both reduced arterial
perfusion and venous congestion contribute to decreased
kidney function, though the role of congestion in HRS
remains less defined. For example, a study of 127 patients
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with HRS—AKI undergoing right heart catheterization
showed that~60% had elevated right atrial pressures
(>10 mmHg), elevated pulmonary capillary wedge pres-
sure (>15 mmHg), or both [4]. This finding challenges
current guidelines for HRS, which often assume volume
depletion and recommend albumin administration and
diuretic discontinuation.

Point-of-care ultrasound (PoCUS) has gained inter-
est as a tool for noninvasive hemodynamic assessment,
offering the ability to estimate elevated right and left
heart filling pressures. In addition to ruling out hydro-
nephrosis and assessing chronic kidney disease (CKD)
severity through parenchymal evaluation, ultrasound
can also be used to identify pulmonary or venous con-
gestion (indicating fluid intolerance) and assess fluid
responsiveness by estimating stroke volume and cardiac
output through the velocity-time integral of the left ven-
tricular outflow tract [5]. These measurements are par-
ticularly valuable for distinguishing between low stroke
volume or high cardiac output states, as seen in cirrhotic
cardiomyopathy [5].

A recent study found that 21% of cirrhotic patients with
AKI, clinically considered adequately volume-repleted
and classified as HRS-AKI, showed evidence of intravas-
cular volume overload on PoCUS [6]. This finding sug-
gests that in a significant number of patients with AKI
and cirrhosis, congestion observed via PoCUS, or chest
imaging may indicate an acute cardiorenal syndrome
physiology rather than HRS—AKI (Fig. 1). These imag-
ing modalities could be invaluable for characterizing AKI
phenotypes in patients with combined cardiac, hepatic,
and renal dysfunction, and for guiding individualized
treatment approaches, including decongestion through
negative fluid balance, paracentesis, or optimized heart
failure/pulmonary  hypertension-directed  therapies
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Fig. 1 Prevalence and overlap of acute kidney injury (AKI) pheno-
types in patients with cirrhosis and cardiorenal syndrome. This figure
illustrates the estimated prevalence of hepatorenal syndrome-AKI
(HRS-AKI), acute cardio-renal syndrome (CRS), and acute cardio-
hepato-renal syndrome. While the prevalence of HRS-AKI [S1, 2]

and CRS [S2-54] is relatively well-defined, the exact prevalence of
acute cardio-hepato-renal syndrome remains unknown, though it

is estimated to affect 20-60% of inpatients with cirrhosis and AKI [4,
S5], highlighting the diagnostic challenges across these overlapping
syndromes

(Fig. S1). Notably, targeted decongestion, aimed at restor-
ing renal perfusion pressure, may reverse kidney dysfunc-
tion, providing insights into AKI reversibility, enhancing
the likelihood of renal recovery, mitigating AKI-to-CKD
transition, and ultimately improving clinical outcomes.
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