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Hepatorenal Syndrome
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Table 1. Known and Postulated Mechanism that
may Contribute to the Renal Failure
of Liver Disease'?

1. Hormonal
. Activation of the renin-angiotensin system
. Alterations in renal eicosanoids
. Enhanced nitric oxide production
. Elevated plasma endothelin levels
. Endotoxemia
. Relative impairment of renal kallikrein pro-
duction
G. Diminished atrial natriuretic peptides
H. Vasoactive intestinal peptide
I. Glomerulopressin deficiency
II. Neural and hemodynamic
A. An increase in sympathetic nervous system
activity
B. Alterations in intrarenal blood flow distri-
bution

mTEHOOm >

A HAJD duplex Doppler 2SHHA A} FE2&
A =Rt Resistive index”} 0.70 o}t B$ A
g@o] #EHUTL LolEAA Y HAZ resistive
index’t ¥ BXEAAM A4 HRSS TANE7L
FolatA Eol F2E HAR wolsdAm Yot 0,

HE} I

ZHA 3 g2 A splanchnic vasodilation A7)
T Astell vl$ Fasich ] AHIFE Ay
&3 AR F7lstn A9 RAYL Fidd
ool #agch g APy diEEue ¥P
A Frrsled ol ¥ghe] AT wel renin-
angiotensin system™ ZAFAF EA4HE A
3 REZ #FHo] Utk Splanchnic circulation
o] FFAYL ZAdEY Hr]dlE nitric oxided]
ggo] Arsz Y2,

A A71F Aoz Eystn WA ojde
ulrlsln YAFSFAE gt BF AA=B)TE {4
Hol 8%&%Fe] vnA IS KA LdE A
F5E FARY A detMe sFuldFEe] 10
mEq °18gd #% AF Y.

HRSeA NEge) +3o % J¥FALE 54
Hoz ZAiAP Ady ANFHzdeL A
interlobar & proximal arcuate artery®] beading

& tortuosity?t #EHW IR o] HFsA
%3 HFe guex 2 2994 &t ®Xenon
washout technique® A¥HFHY i FEX
9 W3lg BoiFe] ¥Xenon 2BANME BFHF
23 449 #2422 HAZH. Para-
aminohippuric acid #4&, duplex Doppler %&
4502 x MYFFY 24vt SHEch

ol A¥He] BAY FHe=E ETS A
g gaAge ol Fuigte] yropzich whElA
B ATFAEL BExe AV|Folde Fukd AR
AA AR ANEH] YFE FTaHoZ A=
o8 ARbel] thatey A7} =i Iei(Table 1).

olE F HIEFSH ol #AHE dAEE
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1. Vasoconstrictor factors

1) Renin—angiotensin system

ARG Yol wEt A renino] BAAHoE
ERA43ER gol F787I= 3tA%F HRS #Ae
M A3NA reninol o] AAAE7) wWEelgtn W
o]Zt}l. Renin 71@<Q alpha-2-globulin®] &Ale]
oA BAdE A$dE ¥F reninol FRI7IE
#t}. Angiotensin® F713td A¥#HE FHAF|
GFRE ZaAZth 9B A angiotensin 1§ 59
o A¥8F L GFRe] A3 #HAde AREY
= A Frhstel mudJ

2) Sympathetic nervous system

A ge] AP W Fa¥FFol BASHE H
Al gEegAs ZAAS PR FANA
29 FFAAAE AA TR AFOE T
IRANAFAN AFEk 2 A3 A¥HPo] FFIn
GFRE zZr4sA gk dAz WA FHea4E o
4% AAAGER d7A VT Ao AN
norepinephrine®] 717} 7tA R 3 H2 & 7
o] ofyx AAte] oy GEYE FHHA
‘:]_l, 12, 13).

3) Arginin vasopressin(AVP)

AVPE A¥#IL £FA7IY E5E g 1A
W gl ¥F =V FUtEn AeAxsr A8
%% GFR 9o #ag 847 9o g4 Ao,
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4) Endothelin(ET)

ETE 783 3552 A2A 222 5 AVP
'} angiotensin I $¢ d#$F2E2F2 A3d Ca™°
#IE ¢S AT ET7E ot A =4
2 ket o|E A7IA ET 849 8L o
AR gk a2y APFEAM A 2|
el 8% ETe #4AsAW¢ 8% ETe FdstA
Z7tetts RIS ¢o= ET 2383 Z:
84 AGERAL o] AT AYFo|h®,

5) Adenosine

o2 Y#AA M= 28 adenosined AEHL
7383 $£&AY2 angiotensin 1o g TAHFY
9] ¥kg-& ZFNAA GFRE ZTaAZIth A9
adenosine ¥4 AW F5E A2 a7t F
7AstAY d4ZY AR F74gth HRSOAM &
og AEF7E FUkstn A¥FHEel ZAEHER ade-
nosine?] Aol T/HE Aoz FAHHAYW ofx A
B34 FAE o

6) Eicosanoids

A gol AP wEtAy B/ prostag-
landin®tt ¥#HF3A thromboxaneo] didoz
o ®o| F/8td AHYE FL¥ steAE Utk
Arachidonic acid® tIAHMIE% 20-HETEx 4%
9 dRE A3 FEHAI|EY AR AN o
59 8% Mol A3 FrkHL EFE W
T AFdE 53 el FIvkEvx ok EF 8F
20-HETE %4& NEFZY #Zae do] 3o o
Eo| 7tAge Aol uiet A7)F Aol BAY 7t
FAo] golrdH®,

7) Endotoxin

ZFHHAE WAL WSA7F HAF GHANE
el AdRZ AASA gol NER FF #AY
%4 ¢9lod endothelin, false neurotransmitter, A
ol npANAA A3 FE dFE gloh A3
2AAAAE 7+ sinusoidal pressure’t 7F8HH
hepatorenal reflex”t 715l wel #43% € +
QJp?.

2. Vasodilator factors

1) Prostaglandins
Bz F2ubgk 7A@ @xA indomethacin E
+ ibuprofen & 53" GFRH AdFFe] &

A3 it 28y 749 AxRE #2119 AU
AF Axd =t zolrt 9o £2UARIE A3}
© GFRE ®o| ZAaud™ 14wz g2 Nge

22 99 prostaglanding A4tsl=d ol dFY
RAZIHoR GEFo s o] 7jde] HIAFHA 4
g N71% Feirt 2dlE 4+ Aok "ok ¥
2 vzd & 248 IARET FAAME £UE
AF7 AskA ¥owl wakA prostaglandin 4
AA A o A7)5ete AAHA G’

2) Nitric oxide(NO)

HRSelAM NOY gk digh FAFAd dF= o}
7 gtk ¥E Bk AW FdAMe NO syn-
thase AEZE Fd3dH RBYAHSZ prostag-
landin®) §Ade] F7isty] wWES A¥EHFFH GFR
o Edig w3yl gl 28y NO synthase A
A3 vz R0 2] AFAE 4 FA3E EA
3 N¥P £33 GFRY #4E 2.

3) Natriuretic peptide family

7)o = atrial natriuretic peptide, brain na-
triuretic peptide, urodilantin Fol ¥X¥ggul 173
W FHo|x HS-142-1E natriuretic peptide 583
Ast BE 25 Adsid gt #Agle] @A
AY8H F£5& Yozl Natriuretic peptide7t ojd]
A F2 RHEA A dRA Fon HA=R
HRSOA oA 7lodsterzE QFFoc ),

F4 Er 2Un¥gEe Fud w4 Ie @
A e R AA M WP crea
tinine®] 1.5mg/dL °lg2eE ZF7isin, the &9
A7)s Ao o] gE A$ HRSoz JAE
% 9lon 8% AUgFEst 10mEq/L ©3dA &
AERAEE 849 aRRd ¥ A 7¥3 H
nhgag . o) A 8L TAFAY olmAF

£ FuUsigdx Avlse] JEHA ¥ow HRSY
7bsAdol B& =

HRS 9] Zw7]&& Table 29} Zth o g
FoN F7]1Ze] EF wEx)ojol HRSE ATy +
1=

HRS9| Ago]= Aoiztie] o AMA A2A,
AFANG, WBY, FAALTIAL, T2 FE
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Table 2. Diagnostic Criteria of Hepatorenal
Syndrome According to the Interna-
tional Ascites Club®

Major criteria

1. Low GFR, as indicated by serum creatinine
greater than 1.5mg/dL or 24 hour creatinine
clearance lower than 40mL/min.

2. Absence of shock, ongoing bacterial infection,
fluid losses and current treatment with neph-
rotoxic drugs.

3. No sustained improvement in renal function
(decrease in serum creatine to 15mg/dL or
less or increase in creatinine clearance to 40
mL/min or more) following diuretic withdrawal
and expansion of plasma volume with 1.5 liters
of a plasma expander

4. Proteinuria lower than 500mg/day and no
ultrasonographic evidence of obstructive uropa-
thy or parenchymal renal disease.

Additional criteria

1. Urine volume lower than 500mL/day

2. Urine sodium lower than 10mEq/L

3. Urine osmolality greater than plasma osmo-
lality

4. Urine red blood cell than 50/HPF

5. Serum sodium concentration lower than 130

mEq/L

AL TAE AT T3 A AF
< zhdstoepnt gt
778 @AE aminoglycoside A AANE, WA
z2GA, H8F, £ JAZH ¥R FF 34 A=
FAAE AFge AAT HYE A= Ao Fas)
o 83 AolEd g5l F33] Fod 9 g4y
¥ Utk HRSoz Qg Arite Ao ¥ o
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o] 2% oldoln HYPME =& JHAL 437}
83 A FFHAAT AN E FE A
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o] 1% olFtZ FA" F AU 4T Fdo] W
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HRSE A4 g dFoz AFe
oz Aol 1Y ARF ¢
olwAl E uaHZol=Y 2FA Sol od 4%
#F7} 228 $E vk WA HRSS 9% o
e olHE AEAH B Fu & AYniso
2T A71%0) 3EHA Wolof HRSoZ VY F
,\1‘5}3 23)'
HRS® z¥dde ARde 4Fe FAHsed
H° Faso F4 AxdAng e A4 A%
£¢ 719Ho)xet HRSSY Aol dAFE o o
W} R @A7F ARAe] AR F £Fu ALY
st wch b4 HFol ¥ Furse o AR@
29T 7S FHFo) AFLdo] o

ESLE
2901}

a2

3¥ZE @xlellA HRSE Hz3 EF gHFe
2 BFARE A4 A9 7-15%7F FEEh A
g FAFoz RAL wWAE FAEL 50% 71
7ol HRSE 7ZA¥slAl €l Table 3€ HRSY #
‘%‘_}°'X}':9— 7led Aot FARH Z 4z W

£ Yehfl= 4£7AE9Y bilirubin, albumin, pro-

thrombin time, Child-Pugh classification & ¥
A=A gevh

d4d oz HRSE Hi, ¥4 834} w¢ ¢
29% 4R Ygs Fo| EFlH ¥ creatinine
ARHo g Asertt A creatinine 7§ e}
85 0.lmg/dL A=HL F537= sy LR
T AAFol HAY =EAE ot IEHI| xS A
FHe Az AFRHAL 3 Y, A =
A3 ol Tl g Ay LAEHIIE ok
594 AT BE99E& HRSES 23z A%
LAz ARAEe] Qe Al o @ AdAyEu
ge] #7171z gt

22999 B4E B9E 1AW AXE dydezd
AgH AT HRSLS 19 18%, 53U 39% ol A
At Hastgot ALUdE g ¥4 8
dBYEt 2o 827 838 A9

AgF 2 AZFAsT e gee 27 38
B2 A FREAR Y243 biliary cirrhosis?) 7
SolEe vuy =g RasHct LA biliary
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Table 3. Parameters Associated with a High
Risk of Hepatorenal Syndrome Devel-
opment in Nonazotemic Cirrhotic Pa-
tients with Ascites?

Previous episodes of ascites

Absence of hepatomegaly

Poor nutritional status

Moderately reduced GFR

Moderately increased BUN
Moderately increased serum creatinine
Low serum sodium

High serum potassium

Low urinary sodium excretion

Low baseline plasma osmolality

High baseline urine osmolality

High plasma renin activity

Low arterial pressure

Reduced free water excretion after water load
Increased plasma norepinephrine
Presence of esophageal varices

=B ol ARFH BEU(bile salt)o] AT =4
€ ZFANF|n A¥HE FAATe g€ BAS
e Aoz FAHsn AT,

gxte] I T wel HRS9) ddde 27142
T28 + gIHTable 4).

13 HRSt 8438 g5y #H@ 8% BUN,
creatinine2 Z7Z} 90mg/dL® 4mg/dLel olEd}.
oy o2 AFH ds] LIXEE Folt dA}
A e Al grh 43e4 HAEE @AM
Z vehdy sz vad 343 ot o]F
3 o 50%c B5EF 2 glo] HRS7 Yehd
o Uexee gl AEEd, 433EY, 939
Bzl £ F9 FEA4ETH #A7 A9 52
A Aed Bude A9 3AE9 15%7F HRS
of whx)Al Gy,

0% HRSE ¥5%9 HIHY GFRe A7t
EAoln] HF BH BUN, creatininee 2zt 50
mg/dL, 2mg/dLel °o]2t} H|EAH 7}7|Fe] BRESF
o] glo} F= o)Al ¥R ¥ IAAH BV}
g o 2 BA7F At

X B

-]

Agd IAM B I BFE THE Y
o]

g A #xeA e 34 HRSY 2A47s4e

Table 4. Clinical Classification of Hepatorenal
Syndromeza)

Type 1. Hepatorenal syndrome
Rapidly progressive reduction of renal
function as defined by a doubling of
the initial serum creatinine to a level
greater than 2.5mg/dL or a 50% reduc-
tion of the initial 24 hour creatine
clearance to a level lower than 20
mL/min in less than two weeks

Type II. Hepatorenal syndrome
When the renal failure does not have
rapidly progressive course.

At 7)o 99 EE fEdAt € F e 4
B38E Fohlol AAH Folopat AP FA4S
i 5 gt JH gwbFRl sflese HiFge
E5E AAE o g3¢nn 5o ¥FFE =9
FE ZA2E ol HRSS #4&e ¥Ena el
Ack. £ B BFE U 3FE ERlA
S2EHHe 5ol w& Hele ez 3
AAE Foste A= FWFTE disted cjexe
2E =8 8 Qi

1. BES X2

1) Vasodilators

GFRe] Aoz ZAse AW z7de
AAZBA AAAA clonidineg ARFWoZ FA3E
24 GFRE 25%7A%E F/H4 & dov A&3
o8 FATRAIAE A FA BEEE WA /A
A% GFRE A&Hoz §AHA gecp?

Prostaglanding® X &3 og71x A FFA A
7} A ERAYE BAAY EHoz AEEH
g gy DAWEFA AN BTE miso
prostol £ FAAW T+ AFAWZ prostglandinS
FEdA dAH 3 Eoxz BFER A7]Fe] FAH
Ae > P

A&F9] dopamin BF 9A NBFFL At &
g X7t GFRL 3857 > ®,

Endothelin A receptor Z%#9l BQ123& ¥4
3ty HRS #xlolAM A7Fe] FHEHJ: Rix
glo} 3F controlled study7l ¥ed Aeg A
%D}IG).
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2) Vasoconstrictors

Norepinephrine, metaraminol, angiotensin II
T BULFAE BFE U 2143 gROA F
A3H FRAFe] FrEtn FUAYge] FHR car-
diac indext #AFch vt AA LFoz wy)
1 AMgEAAE AERFH GFRol gAHozw
FEdt ol o] ARFFAF AEBIAE JTL
ALY @FEAZ ALHon FABHY g7
W7oz Agztac

ol T EZEN FAMG ornipressin® FEZ sp-
lanchnic circulation® %%A|ZIt}. Ornipressing
FYE EAE @RNA FAsH Pasuiel 44
311 BA renin A X9 norepinephrine FE=7}
243 AEFE3 GFR) F7ksw Ad¢ wid
T 2% Fste T BS AX 2 A% &84 9
7150l HFEHA dAFojct. YHAME ornipre-
ssin, norepinephrine 5& A¥# J% &9 do-
pamine®]t} prostacycling &7 F4371x sge
Y gA A&HoZ A7i%E JBANE £ A9
HRS #Adx d#FAA oA albuming orni-
pressin® &7 3¥ F¢ AMR-39E& WelE renin-
angiotensin system¥ IFAAAY A=} A
3l5 atrial natriuretic peptide® ¥u]=ko] Z7}3)
Aok zEv Ad71sel BA3 EHRE gten
HYEAY H248 i XNBE Fohlool e #@x)
= BAEe] F971 gasgt®,

2. 3N =

1) Peritoneovenous shunt

Ede B4E ANsPon FHRUE ks
Fol F718tL FAYYH] FUlste AExFge] F
7Agth @549 AR A4 Ag wjde]
F71EHEA dRBReME ABFFY GFRol F71
71z vk g #AE9 YEE dFAIAE
Eag e,

2) Portosystemic shunt

Portacaval €82 9% HRS A A N75L
JEAIZIE AT Y HAJFAANE &
ZAe fldx wWEe Yvtd X8z olgHAE o
o 284 ojEd WHe R Y Wte #BaAT
¥ 79 W HRSE <% += cka @
AAF &¥e XNBEHOZ portasystemic shunt

T RBEeNE ¥ BAE g4geR & d7d o
H E¥EA E49F HRSY gA1go] fosiA o
g 9. a2y 34 HFo] el wAstm A
HHQ $zte] JEELE FIAANA £k
Heole ¥y BiAgdos FAREYL B
Al7lE #W¥ o2 transjugular intrahepatic porta-
systemic shunt(TIPS)e] #AHE Rox 9u} o]=
ARNE T 223 BYHE F& stentES Y
3 7l E9AE Alolo] Ajlal: WHoz TN
7 stente] HHZ} s EF FWFoig ol
Agdelz €735 TIPSE IH X4 wLstx
e A=AAF 59 XM APHD 2k HRS
Aol TIPS #44L 3 d8A A goy
47 AFME TIPSE AN#3d 250 GFRo] 2
o) F7hetn 6-8Fe) AA Hal &vlg wjdel Fvh
e 5 Az A7leel AEHATG: o a2y
A7150] FEHA gL FAEL 65U =5 Ags)
@t TIPSE Al HRS 459 3709 A&
&2 7B% AL 6714 12709 AEEL Z7 68
3 56%ATH* . TIPSe] #8449 datde o3
A9 A7t aE FFHoEE olye] Ay
g F S "rkA dAPHen A F gk

3) Dialysis

HRSA T4 AFEAHoz Iyl QI Ao
i Jovt 4R AN FAFTA L A PaiEA
A7)%Fe] HEHE A¢E gtk a8y g2 ARA
d vde HRAYd TAY B g§9FHHez
BaAste o] NE7 u AGERE IRA
A5 viet AAE7] GEe] A Hogwt o|gsn
Ak 2t B4 Ee JFGEQ Egd ARAFe)
ENEAE Yo HIFHow BAL AP} o=
7150 HEHWA A7|FE o] 3EHI wFo]
0P gdgatdoz BAYY BAAME A4 ¥
Joe Aoz AHgs 9ok

4) Liver transplantation

olA e olgHogE M AVee BF A
A3AE £ glemz ogEHQ Xgejyt W
HRS #2olA o2& F33tn o]4xFd) Ui
oz A7lse] As=EY 30% olde) A= @R
¢ BAHXEE Pojor Hrh 0T o)AF Ar|HA
3+ HRS $lo] ztelag 28 MR o 4
o oA ATl Ast® BAIA  cyclo-
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o]AF  48-72A|3to] AF}EA A|Fe] 3
cyclosporin & F937]% go}, o] o ¥
e o 657 FAH FA A7ey HES AY
A T ® 7% A Aol A% A
3tEo] WrNRHoR P A&EHog RAMG
daz 3o

FAA Y HFHA= Bt
HRS %=zt WESL v$ Fo} 3‘4 AEEo] 60
%ol ol&r}) olzd AHE&LE HRSo| flo] oL
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