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Hepatorenal syndrome-acute kidney injury (HRS-AKI) is a functional 
renal dysfunction that occurs in patients with cirrhosis and ascites. 
It results from reduced renal perfusion due to hemodynamic 
alterations in arterial circulation, particularly splanchnic vasodilation 
and the overactivity of endogenous vasoactive systems.1,2,3 
Hepatorenal syndrome predicts poor survival and has an even 
worse prognosis than many metastatic cancers.4 

Volume expansion with human albumin combined with 
terlipressin to counteract splanchnic vasodilation is the cornerstone 
of treatment for HRS-AKI.5 This therapy has been shown to improve 
renal function but carries the risk of respiratory failure and death, 
particularly in patients with acute-on-chronic liver failure (ACLF).6 
Proposed mechanisms include circulatory overload due to 
albumin and mobilization of fluid from the portal and splanchnic 
circulations. Additionally, terlipressin reduces the cardiac index (CI) 
due to an increase in afterload in the absence of inotropic effect, 
compounded by the presence of cirrhotic cardiomyopathy (CCM) 
in this patient population.7 These factors highlight the importance 
of monitoring patients with HRS undergoing combined albumin 
and terlipressin therapy for treatment response and the risk of 
pulmonary oedema. Traditionally, chest X-rays have been used 
to diagnose pulmonary edema. However, with the availability of 
portable ultrasound machines, point-of-care ultrasound (POCUS) 
is increasingly used for cardiac and pulmonary evaluation.

In this issue of IJCCM, Gupta et al. present the results of a single-
center observational study investigating the utility of POCUS lung 
ultrasound (LUS) scores and chest radiography-based radiographic 
assessment of lung edema (RALE) scores for assessing outcomes 
in patients with HRS-AKI treated with terlipressin plus albumin.8

This study included 102 patients with HRS-AKI receiving 
terlipressin and albumin. Nearly two thirds of the patients had 
ACLF while the remaining third had decompensated cirrhosis. 
The researchers observed a significant worsening of the day 3 LUS 
score in terlipressin nonresponders. Similarly, non -survivors had no 
improvement in the LUS score on day 3 along with a worsening in 
the RALE score. Worsening of both the LUS score and RALE scores 
were independently associated with mortality. Nearly one fourth 
of the patients in the study were terlipressin nonresponders, and 
these patients had a lower survival rate compared to responders 
(26.9% vs 63.2%). 

Interestingly, nonresponders received a higher dose of 
terlipressin compared to responders (6.2 mg/day vs 2.47 mg/day) 
but there was no difference in the dose between survivors and 
non survivors. 

One of the key limitations of the study, as rightly pointed out 
by the authors, is the lack of cardiac POCUS and inferior vena 
cava (IVC) ultrasound data. In a recent study involving a similar 
patient population, Premkumar et  al. evaluated predictors of 
non-response to terlipressin and mortality.9 They observed that 
CCM defined as the presence of systolic or diastolic dysfunction 
in patients with cirrhosis in the absence of alternative cardiac 
pathology, was independently associated with poor terlipressin 
response and unfavourable survival outcomes. Responders 
showed more than a 20% increase in CI at 72 hours, while 
nonresponders experienced a similar decrease in CI. Additionally, 
significantly higher LUS scores were observed in nonresponders 
at 48 and 72 hours.9

While POCUS LUS can detect lung injury and help predict 
poor survival, incorporating cardiac systolic and diastolic function 
data along with IVC ultrasound measurements could help predict 
which patients are at risk of developing pulmonary edema earlier, 
allowing clinicians to provide individualized care. Venous excess 
ultrasound (VExUS ) can help quantify venous congestion and guide 
volume expansion with albumin. Intrarenal Doppler is preferred 
in the presence of cirrhosis, as hepatic and portal vein Doppler 
measurements can be unreliable.10

In conclusion, the use of POCUS LUS and quantitative 
radiology through the RALE score can help identify patients 
with poor responses to terlipressin and predict poor survival 
outcomes. Further incorporation of echocardiography and VExUS  
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in the management of these patients may help provide more 
individualized care. 

Or c i d

Amol T Kothekar  https://orcid.org/0000-0002-7751-1314
Keyurkumar B Shah  https://orcid.org/0009-0003-8297-0771

Re f e r e n c e s 
	 1.	 Nadim MK, Garcia-Tsao G. Acute kidney injury in patients with 

cirrhosis. N Engl J Med 2023;388(8):733–745. DOI: 10.1056/
NEJMra2215289.

	 2.	 Arroyo V, Gines P, Gerbes AL, Dudley FJ, Gentilini P, Laffi G, et  al. 
Definition and diagnostic criteria of refractory ascites and 
hepatorenal syndrome in cirrhosis. International Ascites Club. 
Hepatology 1996;23(1):164–176. DOI: 10.1002/hep.510230122.

	 3.	 Angeli  P,  Garcia-Tsao G, Nadim MK , Parikh CR . News in 
pathophysiology, definition and classification of hepatorenal 
syndrome: A step beyond the International Club of Ascites (ICA) 
consensus document. J Hepatol 2019;71(4):811–822. DOI: 10.1016/j.
jhep.2019.07.002. 

	 4.	 Patidar KR, Belcher JM, Regner KR, St Hillien SA, Simonetto DA, Asrani 
SK, et al. Incidence and outcomes of acute kidney injury including 
hepatorenal syndrome in hospitalized patients with cirrhosis in 

the US. J Hepatol 2023;79(6):1408–1417. DOI: 10.1016/j.jhep.2023. 
07.010. 

	 5.	 Nadim MK, Kellum JA, Forni L, Francoz C, Asrani SK, Ostermann M, 
et al. Acute kidney injury in patients with cirrhosis: Acute Disease 
Quality Initiative (ADQI) and International Club of Ascites (ICA) joint 
multidisciplinary consensus meeting. J Hepatol 2024;81(1):163–183. 
DOI: 10.1016/j.jhep.2024.03.031.

	 6.	 Wong F, Pappas SC, Curry MP, Reddy KR, Rubin RA, Porayko MK, et al. 
Terlipressin plus albumin for the treatment of type 1 hepatorenal 
syndrome. N Engl J Med 2021;384(9):818–828. DOI: 10.1056/
NEJMoa2008290. 

	 7.	 Møller S, Henriksen JH. Cirrhotic cardiomyopathy. J Hepatol 
2010;53(1):179–190. DOI: 10.1016/j.jhep.2010.02.023. 

	 8.	 Amara V, Kulkarni AV, Gupta A, Venishetty S, Sripathi SR, Reddy LSK, 
et al. Point-of-care ultrasonography in patients with hepatorenal 
syndrome: A single center observational study. Indian J Crit Care 
Med 2024;28(11):1015–1022.

	 9.	 Premkumar M, Kajal K, Reddy KR, Izzy M, Kulkarni AV, Duseja 
AK, et  al. Evaluation of terlipressin-related patient outcomes in 
hepatorenal syndrome-acute kidney injury using point-of-care 
echocardiography. Hepatology 2024;79(5):1048–1064. DOI: 10.1097/
hep.0000000000000691.

	 10.	 Koratala A. Point-of-care ultrasonography in cirrhosis-related acute 
kidney injury: How I do it. World J Crit Care Med 2024;13(2):93812. 
DOI: 10.5492/wjccm.v13.i2.93812. 

https://orcid.org/0000-0002-7751-1314
https://orcid.org/0009-0003-8297-0771

	_GoBack
	_Hlk179639918
	_Hlk179643579
	_Hlk179926816

