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Hepatorenal syndrome (HRS) is characterized by severe renal arterial vasoconstriction
without other underlying pathology. As for the worsening renal function, and it can be reversible
after undergoing standard treatment. HRS develops in patients with decompensated cirrhosis
who have marked circulatory dysfunction due to splanchnic arterial vasodilatation resulting in
deterioration of the cardiac function as well as the renal function. HRS can present in patients
with acute liver failure. There are 2 types of clinical presentations of HRS: Type-1 HRS is
characterized by acute renal failure and rapid deterioration of renal function as well as the
other major organs dysfunction. Bacterial infection is the common precipitating cause of
HRS. Type-2 HRS is characterized by slowly progressive renal failure and usually presents in
cirrhotic patients with refractory ascites. Prognosis for both types of HRS is notably poor and
liver transplantation is the only definitive treatment that assures long-term survival. However,
various therapies that restore renal function can provide a bridge to liver transplantation, for
example albumin plus vasoconstrictors, transjugular intrahepatic portosystemic shunt (TIPS)
and extracorporeal albumin dialysis. Each treatment regimen has different level of evidences
fo support. This review provides an updated overview of the mechanisms, the diagnosis and
current management of HRS.
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Acute kidney injury in Cirrhosis
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2. Liver transplantation
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mi’Nﬁ 2. Baseline Characteristics ﬂﬂﬂ@lﬂ')ﬂ HRS 509 718 AINN1939UTIN series AN ] AN Minimum, Age, Child-Pugh Score/Class az MAP

First Author N Age Sex % Child-Pugh MAP Serum Serum Urine Output Urinary
Year (n HRS-2)  (years) (% Male) Alcoholic Score (mmHg) Creatinine Sodium (mL/day) Sodium
Cirrhosis mg/dL (mEqg/L) (mEqg/day)
(%alc hep) (Wmol/L)

Angeli '99 (33) 5(0) 62 - 40 1/4 (B/C) 76 5(442) 130 680 5
Study group

Angeli '99 (33) 8(0) 61 - 375 1/7 (B/C) 79 3.6(319) 128 479 6.6
Controls

Gulberg '99 (39) 7(0) 50 57 57 0/7 (B/C) 74 >2(>177) 124 425 7

Mulkay '01 (40) 12 (0) 54 68 75 (42) 2/10 (B/C) 76 3.4 (301) 127 500 7

Moreau '02 (23) 99 (0) 56 71 90 (26) Most C 78 2.9 (257) 127 - -

Colle '02 (41) 18 (0) 47 72 89 (39) 13 75 3.2(283) 127 655 -

Halimi ‘02 (42) 18(2) 60 73 78(22) 11 82 3.2(283) 131 489 16

Duvoux '02 (43) 12 (0) 54 58 67 11 65 3.9 (345) 125 638 8

Solanki ‘03 (44) 12 (0) 51 75 - >9 76 2.9 (257) - 627 -
Study group

Solanki ‘03 (44) 12 (0) 53 67 - >9 74 2.2 (195) - 569 -
Control group

Kiser '05 (45) 19(1) 52 68 - 11.5 61 4.5 (398) 128 - -
Group 1

Kiser '05 (45) 16 (8) 47 63 - 1.2 71 3.6(319) 133 - -
Group 2

Kiser '05 (45) 8(2) 51 50 - 11 61 3(265) 132 - -
Group 3

Alessandria '05 (15) 41 (0) 56 88 46 11 71 3.9 (345) 122 - -

Ruiz del Arbol '05 (14) 12 (0) - - - 12 70 4.3 (381) 124 - -
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El'l‘i’Nﬁ 2. Baseline Characteristics ﬂﬂd@ﬂ'aﬁl HRS 509 9181 A1NN1399UTM series AN 7] M1 Minimum, Age, Child-Pugh Score/Class waz MAP (7)

First Author N Age Sex % Child-Pugh MAP Serum Serum Urine Output Urinary
Year (n HRS-2)  (years) (% Male) Alcoholic Score (mmHg) Creatinine Sodium (mL/day) Sodium
Cirrhosis mg/dL (mEq/L) (mEg/day)
(%alc hep) (Umol/L)
Neri '08 (46) 26 (0) 59 38.5 11.5 11.5 72 2.8 (248) 126 571 -
Study group
Neri '08 (46) 26 (0) 60 42 15.4 11.2 68 2.9 (257) 126 620 -
Control group
Sanyal ‘08 (47) 56 (0) 51 73 52 (36) 12 76 4 (354) 131 - -
Study group
Sanyal '08 (47) 56 (0) 53 70 52 (36) 1 77 3.9(345) 132 - -
Control group
Martin-Llahi ‘08 (48) 23 (6) 59 70 61 10 73 3.6(319) 124 607 -
Study group
Martin-Llahi '08 (48) 23 (5) 55 56.5 83 11 68 4.1 (363) 129 596 -
Control group
Median (IQ range)* Total N 54 (51-59) 68 (57-72) 57 (40-78) 11.2 (11-12) 74 (68-76) 3.6 (2.9- 4.0) 127 (125 - 131) 596 (489 - 638) 7 (6-12)
509 (24) 319 (257 - 354)

All values are expressed as mean values except for Mulkay (median values).

* Median (IQ range) of studies; MAP, mean arterial pressure; alc hep, alcoholic hepatitis; 1Q, interquartile.
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Patient with cirrhosis and acute renal failure (abrupt

increase in creatinine by = 1.5 fold from baseline)

v

y

® Dizgcontinue: diuretics, lactulose, vasodilators,
potential nephrotoxing
® |nvestigate and initiate treatment (if present)

for infection, blood or fluid losses

®  Albumin IV (1 g/Kg of body weight QD or BID

History of shock
(seplic or hypovolemic),

nephrotoxing, contrast

v

Treat as ATN

V v

A\

i
H
i
i

* Granular or epithelial
cases in urina?

®  Urine biomarkers of ATN?

Improvement in Mo
creatinine improvement
\I{ in creatinine
Continued
therapy ® No granular or epithelial

casts in uring?

> 10 cmH,0

® (Central venous pressure

V

Treat as HRS"

519 4. uwINeNIe approach yileduudininaglaaadunau

HRS 1NAa1N splanchnic ag systemic vasodilatation
fﬂ’mmim‘umuN@ﬂﬂiﬁmﬂﬂuéﬂw HRS ‘17{1;%?11
vasoconstrictor 1941 albumingenaues 3 41 Wi

ﬁmifl.ﬁm%u‘*ﬂmﬁﬁ mean arterial pressure, glomerular
filtration rate, serum sodium, urine output LAY
urine sodium uﬂﬂ@’mﬁff\‘iwuﬁmmm@wm serum
creatinine WAL plasma renin activity (mm\‘i‘ﬁl 3) Ay
AINN1TTILTINNANITANEIUBE 12 uncontrolled

studies lugilae HRS 258 $18la3u vasoconstrictor

ﬁ;'mﬁ/ﬁ_l albumin WU complete response (ﬁmmmm
?Jﬂ\‘lﬂlﬁﬁéu creatinine ‘lefﬂilﬂfal’] 1.5 mg/dL) ;ﬂﬂﬂz 60
(156 AN 258 91¢8l) LL@:ﬁéﬂfaﬂ;@mz 65 (110 a1n
169 718) 1%% terlipressin Tmmﬁ@uqmmﬁ/ﬂﬁﬁwu
HRS recurrence LENAIULOLYD9 responders
(;ﬂﬂ@: 22 438 16 AN 72 318) ﬂl’] median survival
dszanns 41 Su (feufy 14 Sulunguiilalafu

A135nE1) (AN3197 4)°



AN 3. N9ilasuuilasues Mean Arterial Pressure, Parameters 1849 Renal Function waz Plasma Renin Activity Tu

Studies Aa1NN1T W Vasoconstrictors + Albumin 811097 3 944

Prospective Proof-of-Concept

Author (Year) Vaso-constrictor n MAP Serum Serum Glomerular Urine Urine Plasma Renin
(mmHg) Creatinine Sodium Filtration Output Sodium Activity
(mg/dL) (mEq/L) Rate (cc/day) (mEq/L) (ng/mL/h)
(cc/min)
Guevara‘98 (69) Or 4 69— 83 3507 122131 941 450 - 1383 27 19—-0.8
T 20% L77% T 7% T 356% T 207% T 250% 1 96%
Gulberg "99 (39) OR 7 7489 27" 124 — 7 146 —36.9 425— 911 7—30 -
T 20% T 153% T 112% T 329%
Angeli'99 (33) O+M 5 7697 5—18 130 > 139 104 —46.1 680 — 1540  5—46 17 =>4
T 28% 1 64% T 7% T 343% T 126.5% T 820% L77%
Uriz’01 (64) T 9 68—80 39515 122131  8—24 710 - 1115 37 2335
T 18% 161.5% T 7% T 200% T57% T 133% 1 85%
Mulkay’01(40) T 12 76 —87 3416 127 =135 11 —33 500 — 1160 7 — 38 -
T14.5% 1 53% T 6% T 200% T 132% T 443%
Ortega’02 (63) T 13 7079 36—15 123— 131 10— 30 571 —>1057 3—9 20 — 4
T13% 1 58% T6.5% T 200% T 85% T 200% 1 80%
Duvoux'02 (43) N 12 6573 3916 125 — 131 15— 43t 638 — 1982 8 —52 565 — 164T
T12% 1 59% T 5% T187% T211% T 550% L71%

All values are expressed as mean values except for Mulkay (median values). Changes in bold lettering were statistically significant.

Or, ornipressin,; O+M, octreotide plus midodrine; T, terlipressin; N, noradrenaline.

* In responders, serum creatinine 4.6 —1.3 ( d 72%) and serum sodium 124 — 134 (T 8%).
t Calculated by MDRD.

+ ng/L
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Terlipressin

Terlipressin Sifn vasopressin analogues
LL@zLﬂum‘ﬁlLﬁ@ﬂl%@éf;ﬂﬁ@hﬂﬁﬁﬂﬂﬁ HRS Tns
Terlipressin wlu prohormone 124 lysine-vasopressin
(triglycy! lysine vasopressin) (gﬂ‘ﬁl 5) wisannenil
NNUABALABAAN glycyl residues AZYNUANABANAIN
prohormone 1ag endothelial peptidases ¥inln
prolonged release 184 lysine-vasopressin %ﬂLﬂu
A3RY half-life 104 terlipressin yinlmgnunnlmen
Tnannsuneanlananenialnglusdulvenlngnis
MEIALINNUREAA DAMBENADLTI R UaNAINTIE
wWun13an systemic toxicity 28981ENAS (gﬂﬁ 6)
Terlipressin i affinity ﬁ@%ﬁ V1 LWALV2 receptors &1
Terlipressin ‘Vfﬂﬁ;lﬁm splanchnic Wa¥ extrarenal
vasoconstriction ‘Emmmwﬁtumlm V1 receptors Gadl
unfinanuie Banreaaenidanuadly splanchnic
region @I\m@l‘;ﬁmmmmmaﬂm splanchnic blood
flow LAY portal pressure Mﬁﬂmﬂlﬁm‘ﬁ 30 U7
MNanA0ALAEARN axiinn9lf NT uIesANALAen
nazaumunlumaeslden s SRR
#ala, cardiac output, hepatic venous pressure
gradient WAy portal venous blood flow anas
74n1780A9T04 portal pressure aanalvannIae
hyperdynamic circulation VI°11£LWI3J effective
circulatory volume Wa¥ renal perfusion pressure

u@ﬂ@ﬁﬂﬁﬂﬁiﬂizﬁiju V2 receptor A1NgN
terlipressin vl water reabsorption i renal
collecting ducts Taensifinanuanaed aquaporin-2
water channels 11 apical plasma membrane @JFJI’NVL:?
fmuerariiniialnid s lwdennlug dagung
e ¢
PNAGUALTREN Terlipressin A2 0.5 - 1.0
mg NN 4 - 6 Falue wazaNInRNTEIAEN LA
2 mg N 4 %ﬂim WU HRS reversal ;@mz 25 - 80

109y euasan1aFuen 7 - 15 44 uazdl short-term

anzlanegainlsanunds 391

sk

survival AT

2819 lsfimNNNAAINTBIATEIEN Terlipressin
anauana i ulugtasunazae Inaanisauiy
ITAUANIUNINTRN liver failure Tagiiloedidl Child-

4 X ¥ ¥ 4 X

Pugh score Ngeaualanaslaenlusuini g
2819 lsfimuauua Terlipressin azlafuunnlug sl
waziaidey undalulafuniseysifiann the Food and
Drug Administration (FDA) 284uszinAauigaiisnn

9, 10) ¥ = =
NAUWNLAENNBDIANWL

g niulalunnsdnen HRS'
Tmannnslaen terlipressin taun a1n13taanesann
2 X o o ? Y o4 A g?
WaTu1e9 nnniedeniniresanls, neads, rawla
= o ¥ = o > a o ¥ d”

plagy, alarnaaen, Walawmuindaey, natuile
Walaanalaen, livedo reticularis, Anfa11mLaen,
cutaneous necrosis ANWILAANYT, ANALTATINGS,
bronchospasm Lumau®

AINNITTILIILNITANEITEY 5 randomized
controlled trials luyilae HRS #la%u Terlipressin
299AL albumin WauAUNTATY albumin aa1gLAEN
w38 placebo W1 HRS reversal genanlunguil
1a5U Terlipressin (54 a1n117 318130308AY 46)
WauiunguALAN (13 AN 117 savidesenas 11)
(A13197 5) @

uil A.@. 2000 Jaun Uriz wazanse lavn

= . A o= a a

NNTAN®I pilot study WeaAne1Usz@NnEnnuaz
ANUaaasitasnglaen Terlipressin $uiiL albumin
lugiag HRS 9 918 (type-1 HRS = 6 318, type-2
HRS = 3 718) Wu2N9 MM Terlipressin 0.5 - 2 mg
NNRBAREAAIYN 4 Falie sanfiunsly albumin
nanaanldenna 1 g/kg ludulsnuas 20-40 g/d
Tududanndunan 9 51 (5 - 15 51) M ludinnranas
Y89ANTFN creatinine (3.9+0.7 W 1.3 £0.1 mg/dL,
P < .001, mean + SE) uaz N HRS reversal (AT5N
creatinine ¥a8nN31 1.5 mg/dL) 7 lu 9 318 wananil
o o ” | ) X P ~ X
g1 lu circulatory function ATRIALNNNTINNTULD

MAP (68 + 2 11J4 80 + 4 mmHg, p <0:0.05) WAZ
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suppression 184 vasoconstrictor systems activity i 3.5 + 2 ng/ml Nh wag 373 = 98 pg/ml AN
(plasma renin activity Lae plasma norepinephrine aeL, P < .01) VLNWUﬁBgﬂ’Jm’mblmﬁ intestinal,

anAIAIN 23 £ 12 ng/ml Nh Uaz 1549 + 373 pg/ml myocardial %38 distal ischemia "

=} =

Cys-Tyr-Phe-Gin-Asn-Cys-Pro-Lys-Gly-NH,

GLY-Gly-Gly Terlipressin

51 5. Tneas1ee38n terlipressin

Cirrhosis

v

Portal (sinusoidal) hypertension

v

NO mediated splanchnic vasodilation |<€----- 7;1 ---------- Terlipressin
Decreased effective arterial blood volume Splanchnic and systemic
r ’ vasoconstriction
Hyperdynamic circulation

T v

Activation of neurchumoral system Increased effective arterial
o - blood vol
(RAAS, SNS, ADH) 7‘/ volume

AK \

Renalvasnsonslrﬂnn P 744 ...... Increased renal perfusion

Sodium and water retention 4{

-.I,a Increased glomerular
Decreased renal blood flow filteration rate

v

Hepatorenal syndrome

51 6. WenBrillnges hepatorenal syndrome waznalNN1988NgME284 terlipressin
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m1519% 5. Clinical Outcomes 284N195NEALE Terlipressin (391711 Albumin) 114 Randomized Controlled Trials.

AuthorYear Definition of Group n Complate Days to Achieve CR HRS Median
Complete Response (median and range) Recurrence Survival
Response (CR) n (%) (%) (days)
Solanki'03 (44) “Improvement in Terlipressin 12 5(42) 15? “Some” 8.5
renal function” Control 12 0 (0) - - 9.0
Neri '08 (46) lscr<1s mg/dL Terlipressin 26 21 (81) NA NA 90*
Control 26 5(19) NA NA 15
Sanyal '08 (47) lscr<15 mg/dL Terlipressin 56 19 (34) 6 (2-14) 1/19 (5) 24
without dialysis Placebo 56 7(13) 3(2-7) 1/7 (14) 31
Martin-Llahi ‘08 [ 1(48) | sCr<1.5 mg/dL Terlipressin 23 9 (39) 11 (6-16) 1/10(10) 27%t
Control 23 1(4) NA NA 19% T

sCr, serum creatinine; NA, not available.
#Terlipressin-responders only.

T Three-month survival.

1 ~30% of patients had type 2 HRS.
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Tuila.A. 2002 Ortega R wazAmlavn
N12AN®1TAA nonrandomized prospective study
Iuiﬂqa HRS 21918 (type-1 HRS 16 918, type-2
HRS 5 91¢)) Tmfﬂ‘; terlipressin 0.5-2 mg 7n 4 %Qim
NMaeAEens aunszitale complete response
(ﬁ{ﬁﬁ?i‘l/m creatinine < 1.5 mg/dL) M??‘ﬂuﬁu 15 9%
‘Emﬂmﬂfm 13 mﬂm‘u albumin 37A%) ‘Wur;"]r;jﬂ'qa
12 978197n 21 918l (ifﬂﬁl@z 57) Ncomplete response
Taenslnalbumin i predictive factor a8NLAEN
209N19LNA complete response (8MTINITLNA
complete response;mmz?? luﬂ@:llﬁvl,;?u terlipressin
sourualbumin Wisuusasay 25 ngwilay
terlipressin fﬂﬂINLam, = .03) u'ﬂﬂ‘ﬂ’mﬁluﬂém
a5y terlipressin 39011 albumin €44 arterial
pressure ﬁLﬁln\l%uLLmﬁ suppression U248 renin-
aldosterone system Ium\im\?ﬂjﬁﬂu‘wumﬂﬂaﬂu
uilasvaniilunguiilafu terlipressin atnaiies
Fauanean albumin T28R unaT laannIsln
terlipressin a8N9T AL Wumiﬂﬁmﬂu%ﬁmm HRS
;ﬂﬁl@z 17 mﬂdﬂiﬂlfmﬁlﬁ complete responseLqu
3mgﬂql’1mafﬁm complete response &uWUWARLINAS
AU PIrenTanuazdnIINIng LTt 1109 HRS
mvwmmﬁﬂmwuiﬁﬂﬂﬂ "2

Tuida.A. 2008 Martin-Llahi M wazAue
1AYiAN3ANEILLL randomized controlled, open-
label luﬂ;‘ﬂlfm HRS 46 :‘wﬁlﬁﬁlﬁ?u creatinine
> 1.9 mg/dL uusiTunguiilau albumingauiy
terlipressin (1 - 2 mg Vlﬂwafﬂmﬁ'ﬂmmo’]nﬂ 4 <.N.
AUNIIANTSY creatinine < 1.5 uazlaAu 15 §u)
119U 23 AL UAZNQNTLASL albumineenaiAen 23 A
Taea Zﬂ@imﬂ;a‘?ﬂ albumin 1 g/kgluiuusn uay
40 g/d luTumean anuamsAnEwLalunguitlasy
albumingaufi terlipressin finevinauaesladiu 10
an 23 au Aniusesias 43.5 (Inel 9 AU complete
response ABIINITANAIIAIANTIN creatinine < 1.5

mg/dL) daulunguinlafu albumin asnaAeainis

Chula Med J

Naruredlnfau 2 an 23 AW Aalusatay 8.7
02) (sUN 7)

a

Taea 2 ﬂ@wumsmmummﬂfmmﬂu type-1

(1 Aud complete response) (P

HRS NguAZIaLAT 60 LAY 3BUAT 50 ANGIAL
TnegLheaauInnasneuauesiizung 6 g/d uazls
HANUANGNTDTTEZ1IA" TUNN9FNIUDITS 2 N
(7+5 fﬁ/uluﬂqummvu albumin $9NMU terlipressin
uaz 8 + 5 Sulunquinladu aloumineenaiden, P=.74)
Taeann multivariate analysis wuiladafi Juane
NIAALALAIABTNEI Aa baseline urine volume,
' No L & ¥
ANT5H creatinine, FNNaudAREAT19 UaznIglueN
terlipressin aa9lafinnlugilon 10 ABTIRaUAUDY
ABNTHASL albumin 99NAL terlipressin Hiea 1 AN
(90818210) N recurrence 184 renal failure 91 18 41
WA AE terlipressin luAUERIIN990ATINT 3
waunuan luiauuanase s lded1Aun1eana
52U 2 NgN (388ay 27 lunguitasu albumin
9umL terlipressin uazsasaz 19 lunguinlaiu albumin
A a SO :
(P = 7)) walH e uiuIzuINg N nBUAUDIAD
N195N® UANg N INAIUANENABNITFNHY NAY
WLRINgRNANIsAaUAuaRan1sinE Tuaiazlefu
. oAyt e = !
terlipressin ¥salu Hlan1asesdinf 3 WHeuNINNN
nauilumauauasnanisinenwililtd Ay (sasay
58 Weuiusasay 15, P = .003) laea1n multivariate
. ! o Ao ' Aaa A a
analysis WUINTARENANARAN930ANTIAN 3 LADU
Afa baseline MELD score WAZ N1IABUAUAIAED
o dI 1 v p 1
n95nEn (UM 8) TUUIHAT 1AL INLAN
cardiovascular complication (myocardial infarction,
intestinal ischemia, WA%/%78 circulatory overload
Wnau 10 AW Tungud lafuen albumin saniy
terlipressin \Wiauiy 4 A Tunguiladuus albumin
(P = .108) nsAnmHAsAgLaIN1sIneN terlipressin
AU albumin a1xngngaalunisvinauzeslnfaay
Tuyilae HRS s lufinama overall survival 71 3 Lhau
aanglafimuarsiaenla Terlipressin Tugiag HRS

1 Yo 1 1
Tnaanzlumemdugilaefisatgnonesiu?
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m]
0.8+
:
E, Terlipressin + albumin
0.6 f
° :
o
= P<.05
B 04
8
g
[
0.2
J_,_li Albumin
0.0 . O R L s e A e o | : .
o 2 4 6 8 10 12 14 16
Days
Patients at risk:

_ 2 22 19 17 14 12 12 1 10
------------- 22 21 18 18 17 16 16 15 15

519 7. Inverse Kaplan-Meier curves iVailsziiticumulative incidence 28an15M19u283laMiATY WL median time
209n13vuLed i haulug e laiy terlipressin #anfiu aloumin @8 11 54 (95% Cl: 6.1-15.9).

1.04

08 |

® 08
E Responders
.g o8l | os MELD s 28
z
E 0.4 o T os
] . P = .0001
= 1 TS :  Nonresponders o
0.2 0.2
P < .003 buawey MELD > 28

00— —— tH—rr
0 10 20 30 40 50 &0 70 B0 9 0 10 20 30 40 S50 60 TO 80 90

Patients at risk:
12 10 9 B &8 &8 8 7 7 ¥ 22 19 17 16 14 13 11 10 9 8
34 17 13 12 10 9 6 5 4 3 22 6 3 2 2 2 2 2 2 2

1% 8. Probabilityna survival i 3 months LHaLLIANNImprovement 284 renal function 3¥119lAFUNNIINE (gtlne)

waY base-line MELD score (31291)
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Tufl A 2008 Sanyal uazAnzlasinnns
AnsuUL prospective, randomized, double-blind,
placebo-controlled, multicenter clinical trial (35
medical centers AaNaLUINT 30 LL‘v%\i, ey 2 LL‘wlx‘i
wazdaiTe 3 um) lugtan type-1 HRS 4w 112 Ay
LL‘L;GLﬂuﬂ@:NﬁVL;?‘LI albumin f;:fmﬁ"u terlipressin (1 mg
NNUADALADARYN 6 Fola uavazifisaunaen iy
2 mg NNNABALRBAAINN 6 9 pAnT3 creatinine
AARILBENAN3BEA 30 AN baseline LR 4 sy
56 AU uazNgNT InFLUA albumin 56 AL taagLios
#a 2 nquazlafy albumin 100 g/d Tusuusn uas
25 g/day luiuﬁmiﬂ@uéuqmmﬁﬂm sseiziaa I
engagana 14 41 lunsinenillafiany treatment
success AB NNIAAAITBY serum creatinine i:ﬂﬂﬂfalﬁ
1.5 mg/d F5ul 14 2 Afenatuetnees 48 4ol
Tne/llasunnsyin hemodialysis, 1uf recurrence 184
HRS type-1 HRSNALAUT 14 uazluidedin Baseline
characteristic 7891lszanas 2 ﬂ@:ngﬁmﬁqﬁu

mmmmﬁu LL%Q@QusLMﬂA AMNUBANDEDN TAIAINN

© Censored

1.0 7
c -
s 049 i
©
c 0.8
S .
[V 0.7
E -
= 064
E —
= 044
—
s .
o 039
E -
2 024
g -
0 0.1 :

0.0 4

—— Terlipressin

Chula Med J

AaanlaFamuenIaLd ﬂmfgu‘luﬂ@mvlmu terlipressin
mﬂqwummm creatinine mﬂﬂfm 7 mg/dl 'ﬂf;l 6 AL
mumﬂfmluﬂ@wimmm albumlnmm"nim creatinine
vREn 7 mg/dl )n9gl mnmmsﬂﬂmwmﬂuﬂ@m
Flasuen terlipressin $9u/U albumininnan 3 §i
i treatment success 7I5uA 14 uaz HRS reversal
laseeay 38.9 LAYIREAY 52.8 aufUTetay 17.9
uazseeas 17.9 lunauitlasuua albumin ANaaL
(P = .05 uaz P = .002 ANNAI&L) ANE5U creatinine
A5 14 A3uan baseline FLuﬂ@:u‘ﬁVLﬁ: terlipressin
(-0.7 mg/dL) Lﬁmﬁﬂuﬁunﬁuﬁig%ﬂm albumin
(0 mg/dl) (P =
type1 111 19 918 (;ﬂﬂ@$5.3) Gluﬂ@:u terlipressin

.009) uazdAnng relapse 184 HRS

waz 1 M 7 98 (14.3%) Iuﬂ@;ll placebo waLdle
NRERIIN1TTRATAAT 180 TunaanuanludiAdw
uananaiueenediladndty (seuaz42.9 lunquilasy
terlipressin iituiusenas 37.5 lunquillagvaen

= 893) (U 9) lunemsennalunguiid HRS

a

" v . . “ o
reversal lunnazlnsu terlipressin vigaly A8msnng

=== Placebo

0D @D 0000

| T T L) T
1 14 30 60 90
P-yvalua (0830 (D.247)  (D.958) B

1
180
{0LB35)

Survival (Days)

gﬂﬁ 9. Kaplan—Meier plot 284 overall survivalauils 180 44
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=

700T3A7 180 dU ganangui lud HRS reversal

(gﬂﬁ 10) AMFAALATLAENANNNNTFNHNUBINIED
nawlumeiy Insnannapasasuligianiely 7 5u
LINBBINITTNHY UWASWUHAT19LA 89T A ULIITN
Neanaaeiunisluen 5 au (sesaz 9) lunguilasu
terlipressin Wauiu 1 A (seaaz 2) Tunquilay
¥ = dl a é’ i !
g1vaen NaTIaAssAnATulaLn nonfatal MI 1 91,
non-sustained SVT 1 918, respiratory distress 2 71¢,
respiratory acidosis 1 918, arrhythmia 1 978l (placebo),
AF 1 378, livedo reticularis 1 $18 NNAN®ITHAY
a31/91 terlipressin @110t NN1sVINUa el
Hilag type-1 HRS Taaassluennaiiiesiuasauas
o X 'y gy n

3 fuanlyl enslsfinulungunian serum creatinine
FuauNINNT 7 mg/dl lndy lafineuauesnesn
WAZIRATARN 3 T3 aNHAsINaAwUzL NN
AT NHNFALALINIFNTRTIASELALAN serum creatinine
fivlugennninaansszdanisinen teripressin luglae
~ p o o

mdulsanasniaanialaguiss wazaasszdelunig
Tnenluauiaige (8 mg/d) @UNITLRNNITNIY

llVLllsjadbld A o = (1)
AR LR ENINAREIT LANHNALNNBARATINITTIAATIAR

o Censorad

Survival Distribution Function

——HRS Reversal —

anzlanegainlsanunds 397

Tudm.A. 2011 Thomas D. Boyer, Arun J.
Sanyal uazAmz lnunmeyateenisdnunludl
A.A. 2008 M uAinAsAnEUR AN au1Tade
uﬁ%nwmumumm’@mﬂﬁ Terlipressin ?I’J:Hﬂv‘i_l
albumin UazMNAMLANTUsIaINTTI At uu AN
hemodynamic funnslasuutlasaas renal function
annuanisAnEnLITadediduane HRS reversal
A8 baseline serum creatinine NA1IAR FATINILAA
HRS reversal iuﬂéuﬁﬁ%ﬁ%u creatinine < 3 mg/dl

Aasaaaz 50 (Cl 26 -74) Tunquitladyu terlipressin

[
=

Weuiusenay 33 (Cl 10 - 65) lunguinladiiplacebo,
o ~ ' Adaaoe L

8m31N197AA HRS reversallunguinil@iu creatinine
3 -5 mg/dl An seaay 31 lunquinlady terlipressin
(CI 15 - 51) \Wiauiuseaaz 9 (CI 2 -24) lunguitlady

o a ' Adaao

guaan, 4a31N19ia HRS reversal Tunquiddsu
creatinine >5 mg/dl ARREAY 11 (Cl 0 -48) luﬂqu
a5y Terlipressin Wauiusesaz 0 (C1 0 - 31) Tu
nquil lafuguaan azwiulaaiAuLAnAN9I89
87311941 A HRS reversal azgaqalunguidss

creatinine 3 - 5 mg/dl (absolute difference 7at1as 22)

— No HRS Reversal

HRS Reversal

WEEDD o® - -0
Mo HRS Reversal

m— T T T
1 14 30 60 80
0.02%

Pynlin (0.002) (0.018)  (0U0AT) [

T
180

(Ory

Survival (Days)

1% 10. Overall survival m@qgﬂqaﬁﬁ HRS reversal Lﬁﬂﬂﬁ’u@.ﬂ'mﬁimﬁ HRS reversal (luanaglafunisinunnae

terlipressin vizaly)
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1anaINHNNIAN L8 MAP #a3a1n ta3u terlipressin
TulmTadaueTaes HRS reversal aanalafinnulunguid
HRS reversal a7 terlipressin A¥WUANTIANTLL
MAP agsiitdadAtyauiunauiuing  dadand
nama overall survival 1 1809uann multivariate
analysis lawn alcoholic hepatitis (P = .003), T53
creatinine (P < .001), Child-Pugh score (P = .01)
= P ' . X '
nsAnEItAIagaNTAd LT 189N IAALAUDIA S
. , . X Aa oA !
Terlipressin wazifadauataeslan1asendam ApAN
serum creatinine lFNAY N34 terlipressin alm
dszlonulugaangquidl renal failure luszazuan
(5N creatinine < 5 mg/dl) NITLANT WIS MAP

asenaiada g FuNI9nA HRS reversal Wy

77

Mean MAP (mmHg)
]

~ =
-
-

m

85 -

83 4 . —

81 |
79 e

[ ]
77
75 1

Mean MAP {mmHg)

73 4
71 4

Chula Med J

MAP Lﬂl&ﬁf;%ﬁwm hyperdynamic circulation %ﬂ
uadavdnnaniaiia HRS reversal (gﬂ‘ﬁ 11) 1%
Lise LG uazane lavh meta-analysis 194
randomized trials 284 vasoconstrictor drugs ffllﬂ
HRS type 1 vi78 type 2 w1917 lA31 vasoconstrictor
gunsnaasmsanaieieufiunnslalad vasocon-
strictor 1728 1A%1 albuminatnaiAn (78/134 (;ﬂm: 58)
Feuiy 99/134 (30610574) RR, 0.82; 95% Cl, 0.7 -
0.96) (gﬂ‘ﬁ' 12) uﬂﬂmﬂﬁﬁqwuéﬁmﬂﬁ terlipressin
390/ albumin WauAuA1sl albumineg1aiAen
anunsaiinlanianisngainHRS (RR 3.8, 95% C,
2.21-6.39) LazinnIvueesl ATy (RR, 2.0, 95%ClI,

1.11 - 3.62) (g1ln 13) ™

-#- HRS Revarsal
Mo HRS Raversal

Day

#- HRS Ravarsal
No HRS Reversal

C 1 2 3 4 5 6 7T 8 9 10 11 12 13 14

Day

5191 11. Mean arterial pressure lugilaeflaiy (A) Terlipressin 438 (B) 811880 TDLYAUAAZAAUARANTNARRE MAP

averaged ANNNT e 4 ATIAATU LAY TANAULATIAS LY Terlipressin/ NMaan 2 1.
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Tﬂ?;lm;‘ﬂLLZ:Q"Q’]ﬂ‘MZ\]’]F;Iﬂ’]iﬁﬂ‘]}f’]‘wufll’m’]ﬂﬂ;
terlipressin 29870 albumin Adszlaauluniaifiy
Use@nininniavineruaedls 11105 uAue
terlipressin fuuzth A 0.5 - 1.0 mg 10 4 - 6 2l
uae mmimﬁ'muﬁwmmﬁmm 2 mgYn 4 T
3uLl albumin 1 g/kg TUFULINANARE 20-40

g/kg luiuma < 1 Tnagnispauauasi 3 44 wunis

s ©
anzlanegainlsanunds

399

{1 HRS reversal 1a882 25 - 80Tu14 7-15 Juusn

(7

nsluen terlipressin AR3ENFAILAKINENILAD serum

2

creatinine AIAUAURLNIN 5 mg/dl

1Y '

wazsrdanisin
enluyihandlsanaanimeniala wnlamuindsmny
Tsavaviin Teageanlilnes lsanaenidansoulans

Tsavaanidanansd uazyilosgeang

Treatment Control
Trial Events Total Events Tolal Weight RelativeRisk 95% CI Relative Risk 95% CI
Resohmion of Hepatorenal Syndrome
Martir-Liahi 2008 8 n 1 1 139% 9.00[1.24, B5.41) T —
Neri 2004 no® 5 16 386% 4200187, 9.44) -
Sanyal 2008 19 56 T 56 395% L71[1.24,5.94) -
Solanki 2003 5 12 0 12 79% 11.00[067,179.29) e —
Total (95% Cly 1" 17 100.0% 176[2.21, 6.39] &
Total events 54 13
Heterogenedly P= 0%
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