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o ete] | Decompensated Cirrhosis

Serum ascites albumin gradient (SAAG)

— T~

SAAG = 1.1 SAAG < 1.1
Portal hypertensive ascites Neon-portal hypertensive ascites
Ascites protein<2.5 Ascites protein>2.5 Ascites protein<2.5 Ascites protein>2.5
Sinuscidal PHT Post-sinusoidal PHT Kidney disease Peritoneal diseases
- Cirrhosis - Heart problem - NS - Malignancy
- Alcoholic hepatitis - Early BCS - Tuberculosis
- Late BCS - VOD - Pancreatitis

Figure 1, Differential diagnosis of ascites, The serum—ascites albumin gradient (SAAG) is high ()1.1 g/dL) when the
source is hepatic sinusoids and low when the source is other than sinusoids, Ascites total protein is high ()25 g/dL)
when ascites is coming from normal leaky sinusoids or from the peritoneum, PHT, portal hypertension; BCS,
Budd—Chiari syndrome; VOD, veno—occlusive disease; NS, nephrotic syndrome,

7ot S5t 5 F=RFEY o9 9l 23K (post—sinusoidal) EHAYFIFA = SAAGT} 1. 15}
SR B FTO] 2.5 g/dL oo i HolN (A Bael Aoz} sick 7 v by Bl
A8 BOHlolA] MPASHE Bk Tl 5} B8 A lexudate) 2 SAAGE 1.1 VTR vopale)
(low gradient ascites), 3HH A5t E SAAGZ} WHR|W <= Thalo] 9 5 g/dL n|Rte 2 U= HojlA 7hd
of =go]

7 Bao 7S %‘Jﬁ%ﬂ olof ute Fyshgo|rt.” HGa B AR A
7131 7Vol| A] nitric oxide £2] I HE| =7 AR o] YA o] EAlE|o] 888 Nk (effective arte—
rial volume)o] ZAFTHLE 2) 57] o= Wadye] ePEeke HutEsre] B SR fag Aol

¢
¢}

Two key factors in the pathogenesis of ascites in LC

— ~

Arteriolar resistance
(vasodilataion)

|

Effective arterial l
_ blood volume
Portal hypertension .' l

(HVPG = 10 mmHg)

Intrahepatic resistance'

Activation of RAA axis
& SNS activity Figure 2. Proposed pathogenesis of ascites formation in

l liver cirrhosis, LC, liver cirrhosis; HVPG, hepatic venous
pressure gradient; RAA, renin—angiotensin—aldosterone
axis; SNS, sympathetic nervous system; Na, natrium,

Ascites +«——| Na & water retention
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AE A Ale =57 7F 414 Tk 2kt 7\1 A4l e 5w W UEF WiEd &7 Hakz 3
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AU Z oA d=2HE ARgol ofsto] S AW e AAske 2HE A g S
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Py ol AlE AUERES, LdEES, (M
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o] 121125 mmolL, 9919 B9 olicAl Aol A% 2l
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2fateh. 4171 ool HMYSHA(L 4 mg/dL ool WA A% Z7FH A9 oluwAS FHstiL Ao F7

AAOE BHARE EAbt UMY 5 Qleh, WA B FAA] AL TE, olwA| rhg So| Sua
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Y=2HE DA
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a3}H2o|c} " Spironolactone HH1717F A 2-g-0] 27| WiEo] 24 ko] EDs7|7tA|E 3~4%U0] A
dok, B ko] v 4= o)Ak BIokE4] 2d 3 M| spironolactone T o ® £Ho| Zhgsitl A
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Q) 79 A\ 5ol WHg T ZPs Aol ok, e} 24417 29w RIRIRE o] 414 gk el Bk
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Ao] ok 2] o5 45 TS TeAstolof gk, TAY USUZZoNAS] ZE S Lehps
Z|HEZ transtubular potassium gradient (TTKG, urine/plasma [K]/urine/plasma [osmolality])7} =4,
oS SR WU FolieTEEO] Hg0 2 ol Uil o] ATE LM} o] HEY BrvE
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ol A5 AUEFUEE £6] T WL 1akelA) Wolof gl FoliA|e] Ml WAL 4
Aol AT 3t ol EIHO| AT, AUY BoAE 25]3 furosemided] oJg B4
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Hl-§AT SR tigt A7t o] FojAoF & Ao AARith

3 g B4 A= P

g Epet o 9ol BijAd Ao ® AstA| Sojvh= 1A s Yulsketl, e UEE ARt
ASFH24AE 2RUEE0 mEq), E3F A o7t S8HE 4= JlojA AUEFEE Sl WS | sh
AFA O TE0] ABkE o] QS 4= qlnh ERRte R T Etstolu Alo]dFof o ge Tk A= A
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o] L W2 Fo] g wilof AlAste] EHE W stttk Aol AL A & E U o]
A 7o 2 o] FshHA fraddafo] Zhaste] oA ofi7F EAYS 4= qlofA] ofof thgl ofdo] I a5}
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Table 1, Diagnostic criteria of refractory ascites

Diuretic—resistant Diuretic—intractable

Definition Lack of response to sodium restriction and Failure to control due to development of diuretic—induced
maximum doses of diuretics for at least 4 days complications

Rermark Loss of body weight{200 g/day and urinary Hepatic encephalopathy, Renal failure®, Hyponatremia*,

sodium excretion(50 mEqg/day Hypo— or hyperKaIemia1=

" Increase in serum creatinine by greater than 100% to a value above 2 mg/dL,
" Decrease in serum sodium concentration by greater than 10 mEg/L to a level lower than 125 mEg/L,
" Decrease of serum potassium concentration to less than 3 mEg/L or increase to more than 6 mEg/L.

o HEE Hiido] AFFET 22 o|Al-AF/d(diuretic—resistant) 2} o|A| FA-GO 2 S &
S ARESH] o]HE o)k A-E-5-4d(diuretic—intractable) 8] T 7} |7} QItHE 1). GAA B A=
< i AE ROl AR TR0l FEe] QlaL, °] F 1/3 Fee Al2¥ ST A7l &
3t7 ot

HAG H ARRE Al Toldle aRstolof sh, holdle vhe & }le AdRolek Lvp vHE AR

A7ARAW 7H) Bz ol (tranSJugular intrahepatic porto—caval shunt, TIPS), &7 -3 o<l
( HZo] Al Aleo] & 783 WHol7]= S|k
W R0 2 AapsloloRsto R A vjalstelof Siois ol ek Q12 %6 LE At ANl

G Selh A9 £ $4 S BAL IS LYPE Aasioloh B Aol 5tk obgel %4
Faxow gusel A B 0] G 4SS L Ado] o2y,

TIPS B4 2ol AT} AR BES AN A o] Yok S wao] oo
TIPS Fofl BUAGIA e nitric oxideS} 2 RREY Bo| FuAR fUHAN B Ao] T
Zrassto] 7o) oJgt AAIE Fate= Abe(systemic hyperdynamic circulation)”} 23|38 ol3ld 4= qiclkar
ShG}, ol2|et ehS ofof dek Ao g IR Tl i 4= qlem 7)sol $£4] & ks Al
HEe) whd o ik, webA] 7ol Xggst A, WHEA Rl IR, Hiew Etolu AlF o] Sl

A= Ales "she Zlo] vighAsit), TIPS o= ARIE X5, 7MW &/d(pseudoinitam growth),

it

me) BOR 9 % 9l7] WBe] 71421 Shelo] Wasic
AW PVSE WA WY $1F SO AAel FyFol HA ok Ao ¥ A e et

AUEEE ST A7t OPZ ASFAL =3t o)A ARG = WA 4 S}, AUEFEESO| A=
MRl 9 a0 IHHULE Sfulat], o UL O olARAIT R, HNEFT S0l 3
Z W Z7h Hlet, TR ofF Bl THAEHaotemia) 2 ARl B A9 W] As
S8 Z(terminal hyponatremia)©]ghil dtc} *

S 99 Qlo] WAL AUEUZL) /182 18 BAIA SERAF 147 HSA A arginine
vasopressin (AVP)& A1 Qo217 Z4akslo] BIARSLA AV Hul7h 27ksto] MhAlsle Ao 2
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Table 2. Diagnostic criteria of hepatorenal syndrome

— cirrhosis with ascites

— serum creatininty1.5 mg/dL

— No improvement in serum creatinine (decrease to a level of {1.5 mg/dL) after at least 2 days with diuretic withdrawal
and volume expansion with albumin,
The recommended dose of albumin is 1 g/kg of body weight per day up to a maximum of 100 g/day

— Absence of shock

— No current or recent treatment with nephrotoxic drugs

— Absence of parenchymal kidney disease as indicated by proteinuriay500 mg/day,
microhematuria (¢50 RBC/high power field) and/or abnormal renal ultrasonography

Fgo] Z7kElo] Szt Boha S0l o AlajAA slag AUEEY
Mo YEFS Fojoidl o8]d SRAR/} 451 4 ok WA ofke
p=[elif=ien 2:7]‘/\]7;] ADH

% § =2 -1 0
H] 2 W AERY 272 % BaiE 31 AUERUS o] o) B 4 slek el Ak}
1 ol BRoAIL Zrol4] F AIGEA 4, AR, T

T

o

Z|2o]| vasopressin 2 receptor £90] Z—_-_%]'Zﬂ(vaptans) 7} AUEEEZ WA £8o| k= Hi17} glo ’30,31

MEE AT =A== S A] gt Tolvaptan (Otsuka America Pharmaceutical Inc,)2 AUEEES A
FAR ula FDA 391 Wofon; W 3 =5 thifo =& gt Ao ope=a _r7} ocl;u} g Qsll ARE
A-E AUEF IS A ol etate] A AefollA] | 2 shof] AR 212 Harskar glow, 4
fo] Wo| Erk= EAME 71E 4= glch 2ol satavaptan (Sanofi— Aventls)O] A 3xjo] B
2-o| anprt °‘Eh_—’ BEE k™ T8 satavaptanS JHFEE W% W ANFES S7HAZICHL

sle] 1 19l WA 37t FmEc)

5

HAIZTTS HWE 1P ol A Aol SiEEH &4 glo] 715 Ao Whalshs Ao R A|Eae)
AIE 71 S Qojq AIFH o 7104l Tefstofof Fitt, 7w BAle ofa 71X Uele] oJsA 417
o] AP 4 Qon 7HEF | o] Faslt), ARzI0] Eo| Ylo] StelE Aot Ul YnS
B SR STl AL WIS Lejste] uEA) W QR Sojrl Mmo| F5o| vl TIPS
2 pejel7)E gk 7holAe AEE A V0T 4 Qi SUT ARYOT A AA 7} 1ol Afo]
oledgre mAmR 7Pssk 2710 7kol4le Al Ao HigkAlsith

1) 734 SRlojlA vbgsis AlELAo] Yol 7hd

273 BellA] @ adlobel o] F7bske 49k B A fB0R e 4 9tk WA B 724
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ARAO| A7) AR A9 B4 AABTIAeke] 7o) Fa%te, granular cast7} TREAG 21

LR R AEEo] 1.0% o[ARQ] A9, T AN WA Aol Bolek 2t WA £37F AE A9 34

AARIAR) K 0] oLt Hrhalel hEEe ohlel, Bl {HIEFRol SAErhE o] o) oluAlE
FEsh, A% 1 ke 169 SRHE 100 g/day) & Folstel Wk S/ LE Brskn @Y
Zfoteldlo] 1,5 mg/dL ofsk2 WA 9 A9 FFE 2wl st
2) TAEFZY I

AAIZFE ARA B S50} g ol ujeh i 7bE L), 27 ool B4 Ziejoteldlo] 2u) o)y
A%51o] 2.5 me/dLE WAL 2042 Zefoteldl Hgol 50% o4 daste] 20 mL/min PlHOR B
492 19012} sha, 84 aeioteldo] 15 me/dLg WA vlwA NS AEE 498 2golen o
o 139 B9 A o
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T AVl oS SRkt @A S7FE AL, ofof wek Zhol 4] ti7] o] A} AN ES HAaA Rt Hilke
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TS gIste] 3Ad Cephalosmrin FolsiALY At Wi@Fo] FHkE 9= hydrocortisong AHE-3|

1
2 4 Ut 5571 AR A9 g Foel 3 di xR 24T = ok, (IS ks Al
goHgFo] vrhgh *JEHO]P—E %’Sx&}‘]—'ﬂ%}% Z7sto] AgS Frtsk= Zlo] vttt

oE 22

PSS WAE T et 4l fa s 7Havt HofstaR o|23 o2 H4l S 5A17|aL
2R ZekA] 7| A8 S-S GrEsts e R7F Yashy, AAR ofg] Aol gelEgich T du
2 A 2= vasopressin -FAFA| Q] terlipressin®] @o] HLE]Q 1, somatostatin -S-AA| (octreotide) 2} al—
pha—adrenalin 2}-8-A|(midodrine, noradrenaline) 5= AR F o] WA| Yt} I4=A4| AR Alo&= 3

G4 dES(RIE 13%)& Aol Fo]oF 313, vasopressin fAFAQ] ornipressine Eih= ot @4 F

Bgoz o ol ARSI etk BUSIAE LU BEIAE W) B} SRk Basl Qo
T2 o= =& Octreotides WAEH 22 GEolA T U Foj= §1p7) glon 4] BHE Fo

Al A5 Hol= Ao R A A Qlth Dopamine®|l} prostaglanding ©]-&3t

L Ao wHEo] o oAb 2HE|| ok=r} !

A9 ARSHLS oS3 2t} Terlipressine 0,5~1 mg 4~6A|7tntc}t AMFASH=H|, &3 3
ofejdo] 1.2 mg/dLE2 Fad W7HA] 2 mgl 2 Tt 5~15Y b FoJqlt). Norepinephrine- AJHg:
0.5~3 mgS AU FUTO =N BREWLS 10 mmblg Se}H B Zefobe]do] 1.2 mg/dLO R 743
| 7}A] G-A]3tt), Midodrined} octreotideE -8 4~ Q)+=1|, midodrine2 27| 7.6 mg t.i.d. & FA+ &
ofshan HFEMTo] 15 mmHg o1} 4% 4] S A9 12,5 mg t.1.d 7k 2SI, octreotide= 100 g
& 1% Al ¥ o FAreka Bal wek 200 g7 S S ATk YRUS AF 1 ke 1 g R ol
Fol3lal o]ojA] 315 20-40 g& AWMFEAREITE AR WS 4-10 mmHgE §-A|5H 4A|7F 282 100 mL
oA} X&E EF=E S}

AR 71 ol AL ER: ML terlipressind} U3l HEAHOR of vk S04 Falr} glow], 5
18 TP TR AE B m bolekan oreia gleh. " ool 18 ZAEFEoIA] AR kS o5
£ d 714 Xz @3 Wefuit #e] vk HuEglen] ¥ 8 F dxEE AR 301341 Bt def
T M x
HAH A7 67%09 WHH, 10 mg/dL o]l 3% ARE EIZE QURAeE A= 3YA Hat Feto]
5 mmHg o4 A5 9= 73%, THA] -2 A-9+= 36%014 vEg-o] I%lal, @3 A oteldo] 1 mg/dL
oV At A= 80%, 1A Ht = 36%0ll AT REg-o] YERdT, ISt EEARf A terlipressin
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