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Clinical Course And Outcomes of AKI In Patients With Cirrhosis









Cirrhosis with ascites is a 
sine qua non in the 

diagnosis of HRS
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Evidence of intravascular volume 
depletion

Assessment of response to fluid resuscitation 

should be completed within 24 h

To ensure early diagnosis and initiation 
of treatment for HRS-AKI

Journal of Hepatology. 2024;81(1):163-83.



Where volume status
is equivocal and/or difficult to assess

a fluid challenge (250–500 ml of crystalloid or 
1–1.5 g/kg of 20–25% albumin

Journal of Hepatology. 2024;81(1):163-83.
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Strong evidence for an alternative 
explanation should be sought 

• Septic shock 

• Acute glomerular injury

• Obstruction

• Nephrotoxin-induced AKI 



might be related to comorbidities in the patient and pre-existing CKD 
and/or proteinuria 

does not rule out HRS-AKI 

Isolated proteinuria 

Journal of Hepatology. 2024;81(1):163-83.
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HRS for less than 
90 days 

HRS more than 
90 days 



HRS AKI is most often precipitated by 

Spontaneous bacterial 
peritonitis (SBP) 

Variceal 

bleed 

Large volume paracentesis 

(LVP) without sufficient 
albumin administration



Large volume paracentesis (LVP) 

6–8 g for every liter over 5 L of ascites removed 

20–25% albumin

Hepatology. 2012;55(4):1172-81.



Spontaneous bacterial peritonitis 
(SBP) 

20 % albumin

1.5 g/kg on day 1 and 
1.0 g/kg on day 3

N Engl J Med. 1999;341(6):403-9



Not recommend albumin in patients 
with decompensated cirrhosis 

The prevention of AKI in patients with non-SBP infections

Solely to maintain a serum albumin concentration >3.0 g/dl

Journal of Hepatology. 2024;81(1):163-83.



Serum Creatinine in Cirrhosis

• Diagnosis of AKI may be missed or 
delayed:

• Reduced muscle mass 

• Interference with bilirubin

• Increased volume of distribution in the 
setting of fluid overload

Liver Int. 2018;38(4):654-64





Serum Cystatin C

• CysC allows for earlier diagnosis of AKI in patients with cirrhosis. 

• Useful prognostic marker for renal outcomes and mortality.

Earlier

Liver Int. 2018;38(4):654-64.



Hydration solution in AKI and Cirrhosis

Crystalloids 

In cases of volume depletion

preferentially balanced solutions

Lactated ringers or PlasmaLyte

J Hepatol. 2023;79(1):240-6.



The first-line option?

Vasoconstrictive + 

albumin
• Terlipressin

• Norepinephrine

• Midodrine + octreotide

Treatment of HRS AKI

20–25% albumin (20–40 g/day) 



Terlipressin is the most effective 
drug treatment for HRS.



Terlipressin

• Acts as a V1 receptor agonist, which 
leads to vasoconstriction, particularly in 
the splanchnic circulation.

• The most serious side effects are related 
to vasoconstriction with a risk of 
myocardial infarction and intestinal 
ischemia.

Increasing the dose of terlipressin every 24 h 
if SCr has not decreased by 25% from baseline

• Dose: IV boluses at starting dose of 1 to 2 mg 
every four to six hours

Clin J Am Soc Nephrol 14: 774–781, 2019. doi: https://doi.org/10.2215/CJN.12451018



Norepinephrine

• Similar rates of hepatorenal syndrome 
reversal to terlipressin.

• Central line placement and admission to 
an ICU are needed for administration. 

• IV at a dose of 0.5–3 mg/hr. Increasing 
the dose of norepinephrine every 4 h if 
MAP has not increased by 10 mmHg 
from baseline 



Hepatology. 2015;62(2):567-74.

midodrine and octreotide 
plus albumin 

Terlipressin plus albumin 

significantly more effective than 

in improving renal function in 
patients with HRS

70.4%

28.6%



The first-line option?

Vasoconstrictive + 

albumin
• Terlipressin

• Norepinephrine

• Midodrine + octreotide

Treatment of HRS AKI

There is no improvement in transplant-free survival.

Vasoconstrictors should seen as a bridge to transplantation or renal 
recovery, rather than a definitive cure.



Does not improve survival in hepatorenal syndrome.

Renal replacement therapy

In patients unresponsive to drug treatment and with 
volume overload, uremia, or electrolyte derangements. 

It should be reserved for use as a bridge to transplantation when 
transplantation is an option.

Short term mortality in patients with cirrhosis and AKI who are 
ineligible for transplantation approaches 90%.
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