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HEPATORENAL SENDROM

GIRIŞ

Hepatorenal sendrom (HRS), ciddi kronik kara-
ciğer hastalığı, özellikle ilerlemiş siroz ortamında 
ortaya çıkan, belirgin böbrek fonksiyonu bozuk-
luğu ile karakterize bir hastalıktır bununla birlikte 
akut karaciğer yetmezliği sırasında da ortaya çıka-
bilir (1, 2).

HRS’de, glomerüler filtrasyon hızı (GFR)’nda 
belirgin bir azalma ve serum kreatinin seviyelerin-
de bir artış olmasına rağmen, böbrek histolojisin-
de önemli değişiklikler olmaz ve böbrek fonksiyon 
bozukluğu ile giden çoğu hastalıktan bu şekilde 
ayrılır. Daha da önemlisi, HRS potansiyel olarak 
geri dönüşümlü bir durum olduğundan serum 
kreatinin ve GFR normal aralığa dönebilir. Bozul-
muş böbrek fonksiyon testleri vazokonstriktörlerin 
kullanıldığı farmakolojik tedaviyle düzeltilemezse 
karaciğer transplantasyonu yapılarak çoğu kez ke-
sin tedavi elde edilir. Az sayıda vakada ise kendi-
liğinden bir düzelme söz konusu olabilir. HRS’nin 
kısa dönemde prognozu genellikle kötüdür ve 
prognoz böbrek yetmezliğinin ve buna bağlı organ 
yetmezliklerinin geri dönüşümüne bağlıdır (3).

Spesifik tanı belirteçleri olmadığından HRS 
tanısını koymak güçlük arz edebilir. Ayrıca, kara-
ciğer hastalığı olanlarda HRS dışındaki nedenlere 

bağlı olarak; intravasküler volüm azalması, Akut 
tubuler nekroz (ATN), ilaç toksisitesi ve glomerü-
lointerstisyel hastalıklar nedeniyle de böbrek yet-
mezliği gelişebilir (4).

Tipik olarak HRS iki farklı klinikle ortaya çıkar. 
Tarihsel olarak tip 1 HRS olarak bilinen ilk klinik 
durumda, böbrek fonksiyonunda ani bir bozulma 
meydana gelir. Bu hastalar, Kidney Diseases Im-
proving Global Outcomes (KDIGO) (Tablo-1) ta-
rafından özetlenen (5) modern akut böbrek hasarı 
(ABH) kriterlerini karşılamaktadır ve bu nedenle 
bu HRS modeli artık ABH-HRS olarak bilinmek-
tedir. Ancak tip 1 HRS terimi klinik pratikte hala 
çok sık kullanılmaktadır.

Uzun yıllar, sirozlu hastalardaki ABH’yi ta-
nımlarken serum kreatinin düzeyinin >1,5 mg/dl 
olması önemseniyordu, artık ABH, başlangıçtaki 
kreatinin düzeyine göre ne kadar bir değişikliğin 
olduğu şeklinde bir temele dayandırılmaktadır (5, 
6). Bu nedenle, sirozdaki ABH artık serum kreati-
ninin başlangıçtaki ​​değerinden sapmasının ciddi-
yet derecesine göre dört aşamalı olarak sınıflandı-
rılmaktadır (5).

Klasik olarak tip 2 HRS olarak bilinen ikinci 
klinik durumda ise böbrek fonksiyonunda kronik 
bir bozulma vardır (7, 8); dolayısıyla bu hastalar, 



Hepatorenal Sendrom

1543

KAYNAKLAR
1.	 Ginès P, Schrier RW. Renal failure in cirrhosis. New Eng-

land Journal of Medicine. 2009;361(13):1279-90.
2.	 Wong F. The evolving concept of acute kidney injury in 

patients with cirrhosis. Nature reviews Gastroenterology 
& hepatology. 2015;12(12):711-9.

3.	 Ginès P, Solà E, Angeli P, et al. Hepatorenal syndrome. 
Nature Reviews Disease Primers. 2018;4(1):23.

4.	 Francoz C, Durand F, Kahn JA, et al. Hepatorenal synd-
rome. Clinical Journal of the American Society of Nephro-
logy. 2019;14(5):774-81.

5.	 Angeli P, Ginès P, Wong F, et al. Diagnosis and manage-
ment of acute kidney injury in patients with cirrhosis: 
revised consensus recommendations of the International 
Club of Ascites. Gut. 2015;64(4):531-7.

6.	 Nadim MK, Kellum JA, Davenport A, et al. Hepatorenal 
syndrome: the 8 th international consensus conference of 
the Acute Dialysis Quality Initiative (ADQI) Group. Cri-
tical Care. 2012;16:1-17.

7.	 Arroyo V, Gines P, Gerbes AL, et al. Definition and diag-
nostic criteria of refractory ascites and hepatorenal synd-
rome in cirrhosis. Hepatology. 1996;23(1):164-76.

8.	 Alessandria C, Ozdogan O, Guevara M, et al. MELD 
score and clinical type predict prognosis in hepatorenal 
syndrome: relevance to liver transplantation. Hepatology. 
2005;41(6):1282-9.

9.	 Garcia-Tsao G, Parikh CR, Viola A. Acute kidney injury 
in cirrhosis. Hepatology. 2008;48(6):2064-77.

10.	 Khemichian S, Nadim MK, Terrault NA. Update on He-
patorenal Syndrome: From Pathophysiology to Treat-
ment. Annual Review of Medicine. 2025;76(1):373-87.

11.	 Tandon P, James MT, Abraldes JG, et al. Relevance of 
new definitions to incidence and prognosis of acute 
kidney injury in hospitalized patients with cirrhosis: a 
retrospective population-based cohort study. PLoS One. 
2016;11(8):e0160394.

12.	 Huelin P, Piano S, Solà E, et al. Validation of a staging sys-
tem for acute kidney injury in patients with cirrhosis and 
association with acute-on-chronic liver failure. Clinical 
Gastroenterology and Hepatology. 2017;15(3):438-45. e5.

13.	 Piano S, Rosi S, Maresio G, et al. Evaluation of the Acu-
te Kidney Injury Network criteria in hospitalized pa-
tients with cirrhosis and ascites. Journal of hepatology. 
2013;59(3):482-9.

14.	 Belcher JM, Garcia-Tsao G, Sanyal AJ, et al. Association 
of AKI with mortality and complications in hospitalized 
patients with cirrhosis. Hepatology. 2013;57(2):753-62.

15.	 Fagundes C, Barreto R, Guevara M, et al. A modified acu-
te kidney injury classification for diagnosis and risk stra-
tification of impairment of kidney function in cirrhosis. 
Journal of hepatology. 2013;59(3):474-81.

16.	 Amathieu R, Al-Khafaji A, Sileanu FE, et al. Significance 
of oliguria in critically ill patients with chronic liver dise-
ase. Hepatology. 2017;66(5):1592-600.

17.	 Martín–Llahí M, Guevara M, Torre A, et al. Prognostic 
importance of the cause of renal failure in patients with 
cirrhosis. Gastroenterology. 2011;140(2):488-96. e4.

18.	 Allegretti AS, Ortiz G, Wenger J, et al. Prognosis of acute 
kidney injury and hepatorenal syndrome in patients with 
cirrhosis: a prospective cohort study. International jour-

nal of nephrology. 2015;2015(1):108139.
19.	 RW S. Peripheral arterial vasodilation hypothesis: a pro-

posal for the initiation of renal sodium and water retenti-
on in cirrhosis. Hepatology. 1998;8:1151-7.

20.	 Iwakiri Y, Groszmann RJ. The hyperdynamic circulation 
of chronic liver diseases: from the patient to the molecule. 
Hepatology. 2006;43(S1):S121-S31.

21.	 Bernardi M, Trevisani F, Gasbarrini A, et al. Hepatorenal 
disorders: role of the renin-angiotensin-aldosterone sys-
tem. Seminars in liver disease; 1994: © 1994 by Thieme 
Medical Publishers, Inc.

22.	 Henriksen JH, Møller S, Ring-Larsen H, et al. The sym-
pathetic nervous system in liver disease. Journal of hepa-
tology. 1998;29(2):328-41.

23.	 Gluud LL, Christensen K, Christensen E, et al. Systematic 
review of randomized trials on vasoconstrictor drugs for 
hepatorenal syndrome. Hepatology. 2010;51(2):576-84.

24.	 Krag A, Bendtsen F, Henriksen JH, et al. Low cardiac 
output predicts development of hepatorenal syndrome 
and survival in patients with cirrhosis and ascites. Gut. 
2010;59(01):105-10.

25.	 Wong F. Cirrhotic cardiomyopathy. Hepatology internati-
onal. 2009;3(1):294-304.

26.	 Nazar A, Guevara M, Sitges M, et al. LEFT ventricular 
function assessed by echocardiography in cirrhosis: rela-
tionship to systemic hemodynamics and renal dysfuncti-
on. Journal of hepatology. 2013;58(1):51-7.

27.	 Ruiz-del-Arbol L, Monescillo A, Arocena C, et al. Circu-
latory function and hepatorenal syndrome in cirrhosis. 
Hepatology. 2005;42(2):439-47.

28.	 Kew M, Varma R, Williams H, et al. Renal and intra-
renal blood-flow in cirrhosis of the liver. The Lancet. 
1971;298(7723):504-10.

29.	 Maroto A, Ginès A, Saló J, et al. Diagnosis of functi-
onal kidney failure of cirrhosis with Doppler sonog-
raphy: prognostic value of resistive index. Hepatology. 
1994;20(4):839-44.

30.	 Sort P, Navasa M, Arroyo V, et al. Effect of intravenous 
albumin on renal impairment and mortality in patients 
with cirrhosis and spontaneous bacterial peritonitis. New 
England Journal of Medicine. 1999;341(6):403-9.

31.	 Barreto R, Fagundes C, Guevara M, et al. Type-1 hepa-
torenal syndrome associated with infections in cirrhosis: 
natural history, outcome of kidney function, and survival. 
Hepatology. 2014;59(4):1505-13.

32.	 Uriz J, Ginès P, Cárdenas A, et al. Terlipressin plus albu-
min infusion: an effective and safe therapy of hepatorenal 
syndrome. Journal of hepatology. 2000;33(1):43-8.

33.	 Moore KP, Taylor GW, Maltby NH, et al. Increased pro-
duction of cysteinyl leukotrienes in hepatorenal syndro-
me. Journal of hepatology. 1990;11(2):263-71.

34.	 Moore K, Wendon J, Frazer M, et al. Plasma endot-
helin immunoreactivity in liver disease and the hepa-
torenal syndrome. New England Journal of Medicine. 
1992;327(25):1774-8.

35.	 Wong F, Moore K, Dingemanse J, et al. Lack of renal 
improvement with nonselective endothelin antagonism 
with tezosentan in type 2 hepatorenal syndrome. Hepa-
tology. 2008;47(1):160-8.

36.	 Arroyo V, Ginés P, Rimola A, et al. Renal function ab-
normalities, prostaglandins, and effects of nonsteroidal 



GASTROENTEROLOJI TEXTBOOK

1544

anti-inflammatory drugs in cirrhosis with ascites: an 
overview with emphasis on pathogenesis. The American 
journal of medicine. 1986;81(2):104-22.

37.	 Elia C, Graupera I, Barreto R, Solà E, Moreira R, Huelin P, 
et al. Severe acute kidney injury associated with non-ste-
roidal anti-inflammatory drugs in cirrhosis: A case-cont-
rol study. Journal of hepatology. 2015;63(3):593-600.

38.	 Stadlbauer VP, Wright GA, Banaji M, et al. Relationship 
between activation of the sympathetic nervous system 
and renal blood flow autoregulation in cirrhosis. Gastro-
enterology. 2008;134(1):111-9. e2.

39.	 Albillos A, Lario M, Álvarez-Mon M. Cirrhosis-associa-
ted immune dysfunction: distinctive features and clinical 
relevance. Journal of hepatology. 2014;61(6):1385-96.

40.	 Cazzaniga M, Dionigi E, Gobbo G, et al. The systemic 
inflammatory response syndrome in cirrhotic patients: 
relationship with their in-hospital outcome. Journal of 
hepatology. 2009;51(3):475-82.

41.	 Jalan R, Schnurr K, Mookerjee RP, et al. Alterations in the 
functional capacity of albumin in patients with decom-
pensated cirrhosis is associated with increased mortality. 
Hepatology. 2009;50(2):555-64.

42.	 Bernardi M, Moreau R, Angeli P, et al. Mechanisms of 
decompensation and organ failure in cirrhosis: from pe-
ripheral arterial vasodilation to systemic inflammation 
hypothesis. Journal of hepatology. 2015;63(5):1272-84.

43.	 Solé C, Solà E, Morales-Ruiz M, et al. Characterization 
of inflammatory response in acute-on-chronic liver fai-
lure and relationship with prognosis. Scientific reports. 
2016;6(1):32341.

44.	 Moreau R, Jalan R, Gines P, et al. Acute-on-chronic liver 
failure is a distinct syndrome that develops in patients 
with acute decompensation of cirrhosis. Gastroentero-
logy. 2013;144(7):1426-37. e9.

45.	 Wiest R, Lawson M, Geuking M. Pathological bacteri-
al translocation in liver cirrhosis. Journal of hepatology. 
2014;60(1):197-209.

46.	 Fasolato S, Angeli P, Dallagnese L, et al. Renal failure and 
bacterial infections in patients with cirrhosis: epidemio-
logy and clinical features. Hepatology. 2007;45(1):223-9.

47.	 Terra C, Guevara M, Torre A, et al. Renal failure in pa-
tients with cirrhosis and sepsis unrelated to spontaneous 
bacterial peritonitis: value of MELD score. Gastroentero-
logy. 2005;129(6):1944-53.

48.	 Terg R, Gadano A, Cartier M, et al. Serum creatinine and 
bilirubin predict renal failure and mortality in patients 
with spontaneous bacterial peritonitis: a retrospective 
study. Liver International. 2009;29(3):415-9.

49.	 Durand F, Graupera I, Gines P, et al. Pathogenesis of he-
patorenal syndrome: implications for therapy. American 
Journal of Kidney Diseases. 2016;67(2):318-28.

50.	 Pereira G, Guevara M, Fagundes C, et al. Renal failure 
and hyponatremia in patients with cirrhosis and skin and 
soft tissue infection. A retrospective study. Journal of he-
patology. 2012;56(5):1040-6.

51.	 Navasa M, Follo A, Filella X, et al. Tumor necrosis factor 
and interleukin-6 in spontaneous bacterial peritonitis in 
cirrhosis: relationship with the development of renal im-
pairment and mortality. Hepatology. 1998;27(5):1227-32.

52.	 De Las Heras D, Fernández J, Ginès P, et al. Increased 
carbon monoxide production in patients with cirrhosis 

with and without spontaneous bacterial peritonitis. He-
patology. 2003;38(2):452-9.

53.	 Such J, Hillebrand DJ, Guarner C, et al. Nitric oxide in 
ascitic fluid is an independent predictor of the develop-
ment of renal impairment in patients with cirrhosis and 
spontaneous bacterial peritonitis. European journal of 
gastroenterology & hepatology. 2004;16(6):571-7.

54.	 Thabut D, Massard J, Gangloff A, et al. Model for 
end-stage liver disease score and systemic inflammatory 
response are major prognostic factors in patients with 
cirrhosis and acute functional renal failure. Hepatology. 
2007;46(6):1872-82.

55.	 Arroyo V, Moreau R, Kamath PS, et al. Acute-on-chronic 
liver failure in cirrhosis. Nature reviews Disease primers. 
2016;2(1):1-18.

56.	 Clària J, Stauber RE, Coenraad MJ, et al. Systemic inf-
lammation in decompensated cirrhosis: characterization 
and role in acute-on-chronic liver failure. Hepatology. 
2016;64(4):1249-64.

57.	 Wasmuth HE, Kunz D, Yagmur E, et al. Patients with 
acute on chronic liver failure display ‘sepsis-like’immune 
paralysis. Journal of hepatology. 2005;42(2):195-201.

58.	 Liver EAFTSOT. EASL clinical practice guidelines on the 
management of ascites, spontaneous bacterial peritonitis, 
and hepatorenal syndrome in cirrhosis. Journal of hepato-
logy. 2010;53(3):397-417.

59.	 Cardenas A, Ginès P, Uriz J, et al. Renal failure after upper 
gastrointestinal bleeding in cirrhosis: incidence, clinical 
course, predictive factors, and short-term prognosis. He-
patology. 2001;34(4):671-6.

60.	 Bernardi M, Caraceni P, Navickis RJ, et al. Albumin in-
fusion in patients undergoing large-volume paracen-
tesis: a meta-analysis of randomized trials. Hepatology. 
2012;55(4):1172-81.

61.	 Salerno F, Gerbes A, Ginès P, et al. Diagnosis, preventi-
on and treatment of hepatorenal syndrome in cirrhosis. 
Postgraduate medical journal. 2008;84(998):662-70.

62.	 Isakova T, Nickolas TL, Denburg M, et al. KDOQI US 
commentary on the 2017 KDIGO clinical practice guide-
line update for the diagnosis, evaluation, prevention, and 
treatment of chronic kidney disease–mineral and bone 
disorder (CKD-MBD). American Journal of Kidney Dise-
ases. 2017;70(6):737-51.

63.	 Schrier RW, Shchekochikhin D, Ginès P. Renal failure in 
cirrhosis: prerenal azotemia, hepatorenal syndrome and 
acute tubular necrosis. Nephrology Dialysis Transplantati-
on. 2012;27(7):2625-8.

64.	 Francoz C, Nadim MK, Durand F. Kidney biomarkers in 
cirrhosis. Journal of hepatology. 2016;65(4):809-24.

65.	 Belcher JM, Garcia-Tsao G, Sanyal AJ, et al. Urinary bio-
markers and progression of AKI in patients with cirrho-
sis. Clinical Journal of the American Society of Nephrology. 
2014;9(11):1857-67.

66.	 Ariza X, Sola E, Elia C, et al. Analysis of a urinary biomar-
ker panel for clinical outcomes assessment in cirrhosis. 
PloS one. 2015;10(6):e0128145.

67.	 Belcher JM, Sanyal AJ, Peixoto AJ, et al. Kidney biomar-
kers and differential diagnosis of patients with cirrhosis 
and acute kidney injury. Hepatology. 2014;60(2):622-32.

68.	 Decavele A-SC, Dhondt L, De Buyzere ML, et al. Increa-
sed urinary neutrophil gelatinase associated lipocalin in 



Hepatorenal Sendrom

1545

urinary tract infections and leukocyturia. Clinical Che-
mistry and Laboratory Medicine. 2011;49(6):999-1003.

69.	 Maiwall R, et al. Cystatin C predicts acute kidney injury 
and mortality in cirrhotics: a prospective cohort study. 
Liver International. 2018;38(4):654-64.

70.	 Markwardt D, Holdt L, Steib C, et al. Plasma cystatin C is 
a predictor of renal dysfunction, acute-on-chronic liver 
failure, and mortality in patients with acutely decompen-
sated liver cirrhosis. Hepatology. 2017;66(4):1232-41.

71.	 Poca M, Concepción M, Casas M, et al. Role of albu-
min treatment in patients with spontaneous bacterial 
peritonitis. Clinical Gastroenterology and Hepatology. 
2012;10(3):309-15.

72.	 Thévenot T, Bureau C, Oberti F, et al. Effect of albumin in 
cirrhotic patients with infection other than spontaneous 
bacterial peritonitis. A randomized trial. Journal of hepa-
tology. 2015;62(4):822-30.

73.	 Guevara M, Terra C, Nazar A, Solà E, Fernández J, Pavesi 
M, et al. Albumin for bacterial infections other than spon-
taneous bacterial peritonitis in cirrhosis. A randomized, 
controlled study. Journal of Hepatology. 2012;57(4):759-
65.

74.	 Fernández J, Navasa M, Planas R, et al. Primary prophy-
laxis of spontaneous bacterial peritonitis delays hepatore-
nal syndrome and improves survival in cirrhosis. Gastro-
enterology. 2007;133(3):818-24.

75.	 Mandorfer M, Bota S, Schwabl P, et al. Nonselective β blo-
ckers increase risk for hepatorenal syndrome and death 
in patients with cirrhosis and spontaneous bacterial peri-
tonitis. Gastroenterology. 2014;146(7):1680-90. e1.

76.	 Singh V, Ghosh S, Singh B, et al. Noradrenaline vs. terlip-
ressin in the treatment of hepatorenal syndrome: a rando-
mized study. Journal of hepatology. 2012;56(6):1293-8.

77.	 Sharma P, Kumar A, Shrama BC, et al. An open label, 
pilot, randomized controlled trial of noradrenaline 
versus terlipressin in the treatment of type 1 hepatore-
nal syndrome and predictors of response. Official jour-
nal of the American College of Gastroenterology| ACG. 
2008;103(7):1689-97.

78.	 Cavallin M, Piano S, Romano A, et al. Terlipressin given 
by continuous intravenous infusion versus intravenous 
boluses in the treatment of hepatorenal syndrome: a ran-
domized controlled study. Hepatology. 2016;63(3):983-
92.

79.	 Cavallin M, Kamath PS, Merli M, et al. Terlipressin plus 
albumin versus midodrine and octreotide plus albumin 
in the treatment of hepatorenal syndrome: a randomized 
trial. Hepatology. 2015;62(2):567-74.

80.	 Boyer TD, Sanyal AJ, Wong F, F et al. Terlipressin plus al-
bumin is more effective than albumin alone in improving 
renal function in patients with cirrhosis and hepatorenal 
syndrome type 1. Gastroenterology. 2016;150(7):1579-89. 
e2.

81.	 Premkumar M, Kajal K, Reddy KR, et al. Evaluation of 
terlipressin-related patient outcomes in hepatorenal sy-
ndrome-acute kidney injury using point-of-care echocar-
diography. Hepatology. 2024;79(5):1048-64.

82.	 Bortoluzzi A, Ceolotto G, Gola E, Set al. Positive cardi-
ac inotropic effect of albumin infusion in rodents with 
cirrhosis and ascites: molecular mechanisms. Hepatology. 
2013;57(1):266-76.

83.	 Ortega R, Gines P, Uriz J, et al. Terlipressin therapy with 
and without albumin for patients with hepatorenal sy-
ndrome: results of a prospective, nonrandomized study. 
Hepatology. 2002;36(4):941-8.

84.	 Neri S, Pulvirenti D, Malaguarnera M, et al. Terlipres-
sin and albumin in patients with cirrhosis and type I 
hepatorenal syndrome. Digestive diseases and sciences. 
2008;53:830-5.

85.	 Solanki P, Chawla A, Garg R, et al. Beneficial effects of 
terlipressin in hepatorenal syndrome: a prospective, ran-
domized placebo-controlled clinical trial. Journal of gast-
roenterology and hepatology. 2003;18(2):152-6.

86.	 Facciorusso A, Chandar AK, Murad MH, et al. Com-
parative efficacy of pharmacological strategies for ma-
nagement of type 1 hepatorenal syndrome: a systematic 
review and network meta-analysis. The lancet Gastroente-
rology & hepatology. 2017;2(2):94-102.

87.	 Alessandria C, Ottobrelli A, Debernardi-Venon W, et al. 
Noradrenalin vs terlipressin in patients with hepatorenal 
syndrome: a prospective, randomized, unblinded, pilot 
study. Journal of hepatology. 2007;47(4):499-505.

88.	 Rodriguez E, Henrique Pereira G, Solà E, et al. Tre-
atment of type 2 hepatorenal syndrome in patients 
awaiting transplantation: Effects on kidney function 
and transplantation outcomes. Liver Transplantation. 
2015;21(11):1347-54.

89.	 Angeli P, Volpin R, Gerunda G, et al. Reversal of type 1 
hepatorenal syndrome with the administration of midod-
rine and octreotide. Hepatology. 1999;29(6):1690-7.

90.	 Wong F, Pantea L, Sniderman K. Midodrine, octreotide, 
albumin, and TIPS in selected patients with cirrhosis and 
type 1 hepatorenal syndrome. Hepatology. 2004;40(1):55-
64.

91.	 Narahara Y, Kanazawa H, Taki Y, et al. Effects of terlip-
ressin on systemic, hepatic and renal hemodynamics in 
patients with cirrhosis. Journal of gastroenterology and 
hepatology. 2009;24(11):1791-7.

92.	 Brinch K, Møller S, Bendtsen F, et al. Plasma volume ex-
pansion by albumin in cirrhosis. Relation to blood volu-
me distribution, arterial compliance and severity of dise-
ase. Journal of hepatology. 2003;39(1):24-31.

93.	 Domenicali M, Baldassarre M, Giannone FA, et al. Postt-
ranscriptional changes of serum albumin: clinical and 
prognostic significance in hospitalized patients with cirr-
hosis. Hepatology. 2014;60(6):1851-60.

94.	 Boyer TD, Sanyal AJ, Garcia-Tsao G, et al. Predictors of 
response to terlipressin plus albumin in hepatorenal sy-
ndrome (HRS) type 1: relationship of serum creatinine to 
hemodynamics. Journal of hepatology. 2011;55(2):315-21.

95.	 Velez JCQ, Nietert PJ. Therapeutic response to vasocons-
trictors in hepatorenal syndrome parallels increase in 
mean arterial pressure: a pooled analysis of clinical trials. 
American journal of kidney diseases. 2011;58(6):928-38.

96.	 Rodríguez E, Elia C, Solà E, et al. Terlipressin and albu-
min for type-1 hepatorenal syndrome associated with 
sepsis. Journal of hepatology. 2014;60(5):955-61.

97.	 Piano S, Schmidt H, Ariza X, et al. Impact of Acu-
te-on-Chronic Liver Failure (ACLF) on response to treat-
ment with terlipressin and albumin in patients with type 
1 hepatorenal syndrome. Digestive and Liver Disease. 
2017;49(1):e54.



GASTROENTEROLOJI TEXTBOOK

1546

98.	 Acevedo J, Fernández J, Prado V, et al. Relative adrenal 
insufficiency in decompensated cirrhosis: relationship to 
short-term risk of severe sepsis, hepatorenal syndrome, 
and death. Hepatology. 2013;58(5):1757-65.

99.	 Mitzner SR, Stange J, Klammt S, et al. Improvement of he-
patorenal syndrome with extracorporeal albumin dialysis 
MARS: results of a prospective, randomized, controlled 
clinical trial. Liver transplantation. 2000;6(3):277-86.

100.	Bañnares R, Nevens F, Larsen F, et al. 1184 Extracorporeal 
liver support with the Molecular Adsorbent Recirculating 
System (MARS) in patients with acute-on-chronic liver 
failure (AOCLF). The RELIEF trial. Journal of Hepatology. 
2010(52):S459-S60.

101.	Angeli P, Bernardi M, Villanueva C, et al. EASL Clini-
cal Practice Guidelines for the management of patients 
with decompensated cirrhosis. Journal of hepatology. 
2018;69(2):406-60.

102.	Zhang Z, Maddukuri G, Jaipaul N, et al. Role of renal 
replacement therapy in patients with type 1 hepato-
renal syndrome receiving combination treatment of 
vasoconstrictor plus albumin. Journal of critical care. 
2015;30(5):969-74.

103.	Wong F, Leung W, Al Beshir M, et al. Outcomes of pa-
tients with cirrhosis and hepatorenal syndrome type 1 
treated with liver transplantation. Liver Transplantation. 
2015;21(3):300-7.

104.	Trawalé JM, Paradis V, Rautou PE, et al. The spectrum 
of renal lesions in patients with cirrhosis: a clinicopatho-
logical study. Liver international. 2010;30(5):725-32.

105.	Boyer TD, Sanyal AJ, Garcia-Tsao G, et al. Impact of li-
ver transplantation on the survival of patients treated 
for hepatorenal syndrome type 1. Liver transplantation. 
2011;17(11):1328-32.

106.	Chok KS, Fung JY, Chan SC, et al. Outcomes of living 
donor liver transplantation for patients with preoperative 
type 1 hepatorenal syndrome and acute hepatic decom-
pensation. Liver Transplantation. 2012;18(7):779-85.

107.	Goldaracena N, Marquez M, et al. Living vs. deceased do-
nor liver transplantation provides comparable recovery 
of renal function in patients with hepatorenal syndro-
me: a matched case–control study. American Journal of 
Transplantation. 2014;14(12):2788-95.

108.	Martin EF, Huang J, Xiang Q, et al. Recipient survival 
and graft survival are not diminished by simultaneous 
liver-kidney transplantation: an analysis of the united 
network for organ sharing database. Liver transplantati-
on. 2012;18(8):914-29.




