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Outline



• AKI: 50% of hospitalized patients with 
cirrhosis and in 58% of this patients in ICU.

• Hepatorenal syndrome (HRS): renal 
hypoperfusion due to renal vasoconstriction. 

• AKI etiology in cirrhosis patients 
– Hypoperfusion from hypovolemia: 50% 
– Intrinsic causes (e.g., ATN) : 30% 
– HRS: 15 - 20%
– Postrenal obstruction: < 1%

Background



• KDIGO-AKI: 
– SCr >= 0.3 mg/dl (26.5 μmol/L) within 48 hrs 
– SCr >= at least 1.5 times the baseline level within 

7 days

• HRS: No threshold value for the SCr level (1.5 
mg/dl), earlier woman, elderly, sarcopenia.

• HRS-AKI (Type 1): SCr >= 2.5 mg/dl (221.0 
μmol/L) within 2 weeks.

• HRS-CKD (Type 2): chronic course, > 2 weeks
• Urine output criteria: sensitive, poor 

prognosis.

Definitions of AKI and HRS







• Cirrhosis: distortion of the liver architecture (fibrosis 
and nodules) → increased intrahepatic resistance and 
vascular tone → portal hypertension → activation of 
vasodilators in the splanchnic circulation (the most 
important: NO) → progressive splanchnic and 
systemic vasodilatation

• Intestinal dysbiosis, bacterial overgrowth, and altered 
tight-junction proteins → increased of bacterial 
translocation → vasodilatation → reduction in the 
effective arterial blood volume → activation of 
neurohumoral systems(RAAS, sympathetic, and 
arginine–vasopressin systems)

Pathophysiology (1)
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• Activation of neurohumoral systems (RAAS, 
sympathetic, AVS) -> Na, water retention and 
ascites formation -> dilutional hyponatremia.

• Progressive vasodilatation -> vasoconstrictive 
systems (mainly renin and angiotensin) → 
renal vasoconstriction → renal hypoperfusion

• Cirrhotic cardiomyopathy: A relative 
decrease in cardiac output(C.O.) in this high 
C.O. HF → decreased renal perfusion.

Pathophysiology (2)



• HRS-AKI: reduced renal blood flow → decrease in 
GFR and a prerenal type that does not respond to 
volume expansion. 

• Mechanism of renal vasoconstriction in patients 
with cirrhosis 
– decrease production of vasodilators (prostaglandins)
– local release of vasoconstrictors such as endothelin

• Precipitating factors 
– rapid fluid loss (e.g., diuresis or GI bleeding)
– worsening vasodilatation by drugs (e.g., ACEI)
– systemic inflammatory response (e.g., infection)

Pathophysiology (3)



• The serum creatinine(Scr) level: overestimate
– decreased production: liver disease, protein 

calorie malnutrition, and muscle wasting)
– dilutional effect: fluid overload, ascites

• 24 hrs-CCr : collection error or increased 
tubular secretion of Cre as the GFR declines

• EGFR based on Cre and/or Cystatin C
– overestimate the true GFR by 10 to 20 ml
– especially in eGFR < 40 and/or ascites

Assessment of Kidney Function



• HRS-AKI (from ATN)
– FENa < 0.1%
– FEUrea < 21%
– Urine albumin <  44 mg/dl
– Urine NGAL -> uncertain cut-off value

• Discontinue the nephrotoxic agents: diuretics, 
vasodilators, nonselective beta-blockers, NSAIDs

• Treat/rule out infection: SBP
• Volume expansion: crystalloids vs. albumin

→ 24 - 48 hrs, in hypo/euvolemic patients

• Paracentesis + IV albumin: removal < 5 L

Diagnostic Workup and Management
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• Pharmacologic therapy: Terlipressin + 
Albumin

• Transjugular intrahepatic portosystemic shunt 
(TIPS): a pooled response of 93%

• Renal-replacement therapy: AEIOU

• Liver transplantation: treatment of choice

Treatment of HRS



• Changes in the SCr level correlate inversely 
with changes in MAP induced by 
vasoconstrictors.

• Regimen: vasoconstrictor + albumin
– Terlipressin (vasopressin analogue): first-line

• IV bolus/Continuous Infusion: similar efficacy
• increased incidence of pulmonary edema

– Norepinephrine: similar efficacy with Terli
– Octreotide + midodrine: low efficacy

Pharmacologic therapy
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FDA: 1 mg Q4-Q6H IV
EASL: Con.: initial 2 mg/day

0.5-3 mg/hr
(6.25 - 37.5 cc/hr)
Goal : + MAP > 10
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• Simultaneous liver and kidney transplantation

• Kidney biopsy may assist in establishing the 
diagnosis and determining the reversibility of 
kidney dysfunction and the need for 
simultaneous liver and kidney transplantation

• Priority to patients with persistent, severe 
kidney dysfunction after liver transplantation 
to a kidney transplant within the first year.

Liver transplantation



• Diuretics: BW loss <1 lb (0.45 kg)/day
• Lactulose: dose to defecation BID-TID
• Prevention of variceal hemorrhage
• IV albumin infusions: 4 - 6 g/L of ascites 

– Lower AKI rates and mortality of SBP
– No long-term use (increased pulmonary edema)

• Avoid nephrotoxic agents

→ e.g., beta-lactam antibiotics and 
proton-pump inhibitors cause allergic 
interstitial injury.

Prevention of AKI



• Design: prospective, interventional, multicenter, 
open-label RCTs in UK

• N=777 (380 Albumin : 397 standard care)
• Population: Hospitalized patients with 

decompensated cirrhosis, acute complications, 
serum albumin < 3g/dl (2.32 g/dl in average)

• Exclusion: advanced HCC associated with a life 
expectancy of < 8 weeks and the receipt of 
palliative care.

• Intervention: 20% human albumin infusion : 100 
cc/hr since day 1 to 3

• Goal: to serum albumin >= 3.5 g/dl within 3 days 
after admission

• Follow 15 days

同場加映: 長期白蛋白輸注



• The primary endpoint was a composite of 
– infection from any cause
– kidney dysfunction
– death in hospitalized patients between trial day 3 

and day 15
– the date of discharge (if before day 15)
– the date on which the patient was MBD (if before 

day 15)

• Median dose of albumin group: 200 g 
albumin (10g/50cc/bot)

• No benefit / superior to standard care in UK
• Increased pulmonary edema/respiratory 

failure in albumin group

同場加映: 長期白蛋白輸注
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• The extent to which the presence of systemic 
inflammation or underlying kidney parenchymal 
damage limits the efficacy of treatment in patients 
with HRS-AKI remains unknown. 

• Urinary biomarkers
– differential diagnosis of AKI
– guide vasoconstrictor therapy
– predict the reversibility of AKI after liver transplantation.

• The amount of albumin for the prevention and 
treatment of AKI and HRS-AKI

• Use of point-of-care ultrasonography to guide fluid 
repletion.

Conclusions



Take home messages

• Definition of HRS-AKI (type 1) /CKD (type 2)

• Terlipressin/Norepinephrine + Albumin

• Urinary biomarkers



Thank you!


