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The constant need to reduce the variability of clinical 
practice and to improve the quality of care of the patients 
and their outcomes have led to the increasing emphasis on 
evidence-based medicine. When there is a paucity of robust 
data on a specific topic or there are conflicting conclusions 
from available studies, clinical practice recommendations 
may prove helpful  to f i l l  the gap and assist  with 
clinical decision-making. There are a variety of such 
recommendations, such as consensus statements, practice 
guidelines, and position statements, each with a specific 
set of methodology and objectives. Position statements are 
comprehensive documents meant to elucidate, justify, and 
recommend a particular approach to a clinical problem. 
These papers often present a detailed understanding of the 
issues in question, discuss the pros and cons of the available 
options, and provide the rationale for the position that is 
set forth. Like other forms of clinical practice consensus, 
position statements innately provide information on the 
level of evidence and the strength of what the panel of 
experts agrees on. There are several consensus group 
methods by which these statements can be developed. 
Delphi is a systematic process to create and measure 
consensus, which is particularly well suited where input is 
required from a large number of geographically dispersed 

experts. 
The use of albumin in patients with cirrhosis reflects a 

common clinical scenario in which some of the findings 
of the available studies have been conflicting and there is 
substantial variability in practice worldwide. As such, it is a 
perfect example where clinical practice recommendations 
are needed to fill the current knowledge gap until the 
data generated by future studies can answer key questions 
surrounding the use of albumin in this setting. It is within 
this context that Bai et al. recently published a position 
statement by an international panel of experts on the use 
of albumin infusion for cirrhosis-related complications (1).  
The panel was comprised of 33 investigators from 19 
countries in five continents. A three-round Delphi 
consensus process was performed to condense the input 
of the group and develop the position statement. They 
provided 12 position statements for several cirrhosis-
related complications such as hepatorenal syndrome, 
hepatic encephalopathy, and hyponatremia. The median 
rating of the evidence on these specific topics was 5 out of 
5 (agreement between 88 and 100 percent), and there was 
an excellent degree of consensus among the participants 
(reported “very high” for four statements, and “high” for 
the rest). 
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The main advantage of this position statement is that it 
encompasses input from a large group of experts who are 
representatives of several countries and regions in the world. 
Moreover, the methodology that has been used to develop 
these statements (i.e., Delphi) is well established and widely 
used due to its reliability and the potential to prevent undue 
dominance by specific individuals and group conformity. 
Finally, the high level of agreement among these experts on 
what they set forth as recommendations for clinicians increases 
their reliability and is likely to lead to their wider acceptance.  

What could be considered a shortcoming of this work is 
that it provides yet another set of recommendations that is 
added to all previous guidelines, consensus statements from 
academic societies, and associations from a variety of countries. 
However, due to its recent publication, it is obviously 
more up-to-date and takes into consideration the findings 
from more recent studies (e.g., ATTIRE) compared with 
previously published statements (2). The panelists have taken a 
conventional retrospective approach. As such, the paper lacks 
info on emerging concepts and questions and does not provide 
what may be considered a more futuristic view.

One of the strongest indications of albumin infusion in 
the setting of cirrhosis is the management of hepatorenal 
syndrome. There is growing evidence on the contribution of 
the heart to this clinical scenario, albeit to a variable extent 
(3-5). It is postulated that a subset of patients diagnosed 
with hepatorenal syndrome may indeed have concomitant 
cardiorenal syndrome as an adjunct or predominant 
underlying mechanism linking the liver to the kidney beyond 
splanchnic arterial pooling and maladaptive neurohormonal 
activation (hence the term hepatocardiorenal syndrome). 
In this integrated model, the involvement of the heart in 
cirrhosis (cirrhotic cardiomyopathy) contributes to clinical 
or subclinical cardiocirculatory dysfunction that can initiate 
the pathophysiologic pathways leading to impairment in 
renal function and urinary sodium excretion (cardiorenal 
syndrome). With regard to albumin infusion, there are 
two implications for this new model. First, albumin’s 
properties beyond volume expansion (e.g., anti-oxidative 
and anti-inflammatory) may be responsible for reversing the 
mechanisms involved in cirrhotic cardiomyopathy hence 
improving renal function through the effect on cardiac 
function. This would explain why similar salutary cardiac 
effects are not observed with other solutions that expand 
intravascular volume (e.g., starch and normal saline) (6).  
Second, if cardiorenal syndrome is the predominant 
underlying pathway in a subset of these patients, not only 
should all such patients undergo cardiac evaluation to 

explore subclinical cardiac dysfunction, but consideration 
should also be given to the unnecessary use of albumin 
for them, which can have detrimental effects. This subject 
has attracted increased scrutiny, particularly following 
results from the CONFIRM trial, which suggested an 
increased incidence of respiratory complications among 
patients administered both terlipressin and albumin for 
the treatment of hepatorenal syndrome (7). The increased 
afterload associated with terlipressin, coupled with its 
potential direct impact on pulmonary vasculature, is 
believed to be a contributing factor, while the augmentation 
of preload by albumin is deemed to play a significant role 
in this phenomenon. Interestingly, in a recent study, the 
majority of patients diagnosed with hepatorenal syndrome 
by conventional clinical criteria were found to have 
elevated cardiac filling pressures (8). Notably, intravenous 
diuretics, instead of albumin infusion, was associated with 
improvement of renal function in these patients.   

Therefore, to ensure the prudent utilization of this 
double-edged sword, an objective assessment of fluid status 
at the bedside is imperative. Point-of-care ultrasound 
(POCUS) is increasingly recognized as a valuable resource 
for fulfilling this need. It constitutes a clinician-performed 
focused ultrasound examination aimed at addressing 
clinical questions at the bedside and guiding immediate 
management. While it’s important to recognize that 
POCUS isn’t a panacea, its strategic deployment within 
the appropriate clinical framework significantly aids in 
narrowing down the differential diagnosis and carefully 
selecting patients who would benefit from albumin and 
those at risk of complications. In brief, a quick POCUS of 
the kidneys aids in excluding obstructive nephropathy, a rare 
but potentially reversible condition when promptly treated. 
Additionally, scenarios such as an obstructed Foley catheter 
or mistaking pelvic ascites for a full bladder by automated 
bladder scanners are not uncommon, and POCUS facilitates 
the diagnosis of such cases (9). Simultaneously, ascites and 
signs of increased abdominal pressure can be assessed, 
prompting therapeutic paracentesis to improve renal 
perfusion. Subsequently, we can evaluate a patient’s fluid 
tolerance. Put simply, if there is increased extravascular 
lung water or sonographic indication of elevated right 
atrial pressure, the potential risks associated with albumin 
administration may outweigh the benefits. Lung ultrasound 
surpasses auscultation in detecting extravascular lung water 
and exhibits higher sensitivity than chest radiography for 
detecting cardiogenic pulmonary edema (10). Additionally, 
anteroposterior chest radiographs in cirrhotic patients 
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failed to identify approximately 40% of effusions visible 
on ultrasound in one study (11). The inferior vena cava 
(IVC) serves as a standard parameter for estimating right 
atrial pressure on echocardiography and can be readily 
performed at the bedside. IVC POCUS has revealed 
the misclassification of acute kidney injury in a cohort 
of patients diagnosed with hepatorenal syndrome based 
on clinical criteria (12). However, IVC may not always 
be reliable in cirrhosis due to local structural alterations 
and intraabdominal hypertension compressing the vessel. 
In such cases, internal jugular vein ultrasound serves as a 
reasonable alternative, which has shown to outperform 
IVC in estimating right atrial pressure in cirrhotic  
patients (13). Even in patients with normal lung and IVC 
POCUS, if focused cardiac ultrasound demonstrates elevated 
cardiac output typically assessed using left ventricular 
outflow tract Doppler, the utility of albumin as a volume 
expander becomes questionable. Furthermore, evidence 

of elevated left ventricular filling pressures, assessed using 
transmitral Doppler and mitral annular tissue Doppler (E/e’),  
places the patient at high risk of developing pulmonary 
edema. High-output cardiac failure is relatively common 
in cirrhotic patients and is often underrecognized (14),  
as most physicians limit their thought process to ‘preserved 
or low left ventricular ejection fraction’ when considering 
cardiac function. POCUS also enables the assessment of 
gross valvular abnormalities (e.g., mitral regurgitation 
leading to pulmonary edema) and Doppler assessment of 
venous congestion, further guiding the management (15). 
Figure 1 depicts our proposed conceptual framework for 
utilizing POCUS in evaluating a patient with cirrhosis and 
acute kidney injury. In conclusion, albumin can play a dual 
role as an ally and an adversary if not carefully employed in 
cirrhosis. Future research endeavors should leverage tools 
like POCUS to investigate the most effective utilization of 
albumin in these medically complex patients.
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3 Focused cardiac ultrasound and VExUS

Figure 1 A conceptual framework for using POCUS in the evaluation of cirrhosis and acute kidney injury. A-lines, horizontal artifacts 
signifying normal lung ultrasound; B-lines, vertical artifacts suggestive of interstitial edema. IJV collapse point denotes narrowing/collapse 
of the venous column demonstrated by ultrasound, analogous to the highest point of venous pulsations on the inspection method. POCUS, 
point-of-care ultrasound; IVC, inferior vena cava; IJV, internal jugular vein; EF, ejection fraction; LV, left ventricle; E/e', ratio of the early 
transmitral diastolic wave velocity and the mitral annular tissue velocity in early diastole; VExUS, venous excess ultrasound (Doppler-assisted 
venous congestion assessment); LVOT VTI, left ventricular outflow tract velocity time integral; RV, right ventricle. 



HepatoBiliary Surgery and Nutrition, Vol 13, No 3 June 2024 539

© HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2024;13(3):536-539 | https://dx.doi.org/10.21037/hbsn-24-220

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Hepatobiliary Surgery and Nutrition. 
The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-24-220/coif). 
Abhilash Koratala has received research funding from 
KidneyCure and the American Society of Nephrology’s 
William and Sandra Bennett Clinical Scholars Grant. The 
other author has no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Bai Z, Méndez-Sánchez N, Romeiro FG, et al. Use of 
albumin infusion for cirrhosis-related complications: 
An international position statement. JHEP Rep 
2023;5:100785.

2.	 China L, Freemantle N, Forrest E, et al. A Randomized 
Trial of Albumin Infusions in Hospitalized Patients with 
Cirrhosis. N Engl J Med 2021;384:808-17.

3.	 Kazory A, Ronco C. Hepatorenal Syndrome or 
Hepatocardiorenal Syndrome: Revisiting Basic Concepts 
in View of Emerging Data. Cardiorenal Med 2019;9:1-7.

4.	 Izzy M, VanWagner LB, Lin G, et al. Redefining Cirrhotic 
Cardiomyopathy for the Modern Era. Hepatology 
2020;71:334-45.

5.	 Wu HHL, Rakisheva A, Ponnusamy A, et al. 
Hepatocardiorenal syndrome in liver cirrhosis: 
Recognition of a new entity? World J Gastroenterol 
2024;30:128-36.

6.	 Bernardi M, Caraceni P, Navickis RJ, et al. Albumin 
infusion in patients undergoing large-volume paracentesis: 
a meta-analysis of randomized trials. Hepatology 
2012;55:1172-81.

7.	 Wong F, Pappas SC, Curry MP, et al. Terlipressin plus 
Albumin for the Treatment of Type 1 Hepatorenal 
Syndrome. N Engl J Med 2021;384:818-28.

8.	 Pelayo J, Lo KB, Sultan S, et al. Invasive hemodynamic 
parameters in patients with hepatorenal syndrome. Int J 
Cardiol Heart Vasc 2022;42:101094.

9.	 Koratala A, Bhattacharya D, Kazory A. Point of care renal 
ultrasonography for the busy nephrologist: A pictorial 
review. World J Nephrol 2019;8:44-58.

10.	 Chiu L, Jairam MP, Chow R, et al. Meta-Analysis 
of Point-of-Care Lung Ultrasonography Versus 
Chest Radiography in Adults With Symptoms of 
Acute Decompensated Heart Failure. Am J Cardiol 
2022;174:89-95.

11.	 Rendón-Ramírez EJ, González-Villarreal M, Muñoz-
Espinoza LE, et al. Pleural Effusions Identified by 
Point-of-Care Ultrasound Predict Poor Outcomes 
in Decompensated Cirrhosis. Ultrasound Med Biol 
2021;47:3283-90.

12.	 Velez JCQ, Petkovich B, Karakala N, et al. Point-of-
Care Echocardiography Unveils Misclassification of Acute 
Kidney Injury as Hepatorenal Syndrome. Am J Nephrol 
2019;50:204-11.

13.	 Leal-Villarreal MAJ, Aguirre-Villarreal D, Vidal-Mayo JJ, 
et al. Correlation of Internal Jugular Vein Collapsibility 
With Central Venous Pressure in Patients With Liver 
Cirrhosis. Am J Gastroenterol 2023;118:1684-7.

14.	 Reddy YNV, Melenovsky V, Redfield MM, et al. High-
Output Heart Failure: A 15-Year Experience. J Am Coll 
Cardiol 2016;68:473-82.

15.	 Koratala A, Reisinger N. Point of Care Ultrasound in 
Cirrhosis-Associated Acute Kidney Injury: Beyond Inferior 
Vena Cava. Kidney360 2022;3:1965-8.

Cite this article as: Koratala A, Kazory A. Albumin use in 
cirrhosis: a nephrology viewpoint on key considerations and 
cautionary notes. HepatoBiliary Surg Nutr 2024;13(3):536-539. 
doi: 10.21037/hbsn-24-220

https://hbsn.amegroups.com/article/view/10.21037/hbsn-24-220/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-24-220/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

