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ADH: anti-diuretic hormone

ALT: aanine aminotransferase

AST: aspartate aminotransferase

BUN: blood urea nitrogen

Cr: cregtinine

GFR : glomerular filtration rate

IL-6: interleukin 6

MARS: molecular adsorbent recirculating system
NO: nitric oxide

NOS: nitric oxide synthase

NSAIDs: non-steroidal anti-inflammatory drugs
PRA: plasmarenin activity

PT: prothrombin time

RAAS: renin-angiotensin-aldosterone system
RIA: radioimmunoassay

SBP: spontaneous bacterial peritonitis

SSTR: somatostatin receptor

TIPS: trangugular intrahepatic portosystemic shunt
TNF: tumor necrosis factors,



oliguric rena failure

hepatorena syndrome 1-3

1994 International Ascites Club

endogenous vasoactive systems
glomerular filtration

rate, GFR



19 Frerichs  Hint

1956 Hecker  Sherlock

6 1960
GFR 7-12
effective
blood volume 13 1960 1970
LeVeen 14
1970 1990

endogenous

vasoactive systems
renin-angiotensin-aldosterone RAAS

anti-diuretic hormone ADH

10



prostaglandins bradykinin

15-23

24-26 1980
“periphera arteria vasodilatation theory” 27
1990 nitric oxide, NO

27-29

30-32

1



33,34

10%

39 2001

35,36

37,38



spontaneous
bacterial peritonitis, SBP
cardiac output 41,42
60 80 mmHg 43 systemic vascular
resistance RAAS
44,45

dilutional hyponatremia
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prerenal azotemia

14

10

hypovolemia

2

10



pathogenesis
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2 RAAS
16,49,50
a
b.
51
c. RAAS addosterone
angiotensin |1
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aminoglycosides

prostaglandins
21,22,52

E2 prostacyclin

17



6-0x0-PGFla 53,54

non-steroidal anti-inflammatory drugs, NSAIDs

95
b. Kalikrein-kinin kallikrein
kdlikrein
23
a NO 1990 NO
28,29,56
44,57-59
NO ?  nitric oxide
synthase, NOS NO 60
NOS
61,62
NOS 63,64
NOS
prostacyclin NO  prostacyclin
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prostacyclin - NO

nitrite
65 nitrate
66
microcirculation NO 28
L-arginine
natriuresis nitrate  nitrite 67
b. Natriuretic peptides
natriuretic peptides 68
natriuretic peptides receptor
69 acetylcysteine  natriuretic peptides
70
c. Endothdin-1 endothelin
71,72 endothelin
73

trangugular intrahepatic portosystemic shunt, TIPS

endothdin 74
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specific diagnostic tests

1 1.5 mg/dl

24 40 mi/min 2

aminoglycosides 3

4 500

1 500 2 10 meg!

5 5 130 mey/!
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dopamine 75 76,77 misoprostol
77  norepinephrine 78  metaraminol 79 fenoldopan

sadasin phentolamine dazoxiban  ocatpressin 80

48,81

82,83

1 2
TIPS 3 molecular adsorbent recirculating
system, MARS 4 1

1.
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volume expansion and vasocongtrictors

vasopressin - ornipressin  terlipressin  octreotide

a. Ornipressn

Ornipressin  vasopressin-| receptor agonist

30-32,75,84
abumin Ornipressin
RAAS
75,84
b. Terlipressin
Terlipressin vasopressin-| receptor agonist
85
5 15 RAAS
86,87
87 terlipressin ornipressin 2001
Ginés 88 terlipressin



c. Vasopressin

terlipressin ornipressin

vasopressin terlipressin
vasopressin vasopressin

terlipressn  89-91

o2
d. Octreotide
Octreotide somatostatin

somatostatin receptor | SSTR1 SSTR4

93,94
octreotide
95 octreotide midodrine
o -adrenergic agonist dopamine
RAAS 96
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3 ornipressin 4

3

2. TIPS
97,98
TIPS
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74,99-103
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tumor necrosis factors, TNF interleukin 6, IL-6
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Octreotide
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dopamine 2-4 my/kg/min 5 octreotide
100 ng 25 ng/hr 5 10 20
50 100
octreotide 5 dopamine 5
10
dopamine 2-4 mg/kg/min 10
octreotide  dopamine 10
alanine aminotransferase, ALT
aspartate aminotransferase, AST bilirubin
prothrombin time, PT abumin ammonia
blood urea nitrogen, BUN creatinine, Cr
plasma renin activity, PRA
aldosterone anti-diuretic hormone, ADH



24

6
5
10
£1 £ 40 meg/
5 1
5
PRA adosterone  ADH
radioimmunoassay, RIA PRA ADH
PRA3m ADH 10 ml EDTA 4
3000xg 15 plasma Aldosterone
3ml SST Ge 3000xg 15 serum
aldosterone SPAC-S Aldostorone Kit ( Daichii )
PRA plasmarenin activity RIA Kit ( Dia Sorin )

ADH ADH RIA Kit ( Dia Sorin )

31



ot Student’s t test

t Paired t test

. Kruskal-WalisANOVA

. Student-Newman-K euls method ANOVA p <0.05

. p <0.05 mean *SD
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10
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dopamine
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81,82 vasopressin
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dopamine

71 dopamine

113-115 dopamine
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dopamine 5
10

dopamine
81,93 5 15
10
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1 octreotide
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20 ml/min
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>30 1 >30 1 <20 1
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[4]*

1.5mg/d 24
40 ml/min
1.5
15mg/dl 24 40 ml/min
500 /
500
10 meg/l
50
130 meg/l




4.
VaYaYoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYVaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYa

p
(n=6) (n=6) (n=6) (n=6)
TRV VR VR /R VE VX /A VR VR VE VX VK VR VE VX /X VE VR VE /X A VA VE VX /X VR VE VX /X V& VR VE /X /X VX VX /)
550+124 507+123 500+84 517+93 N.S.
/ 5/1 6/0 5/1 5/1
B 3 3 3 3
C 2 1 1 1
1 2 2 2
(g/dL) 24+01 2403 23+03 23+02 NS
(mg/dL) 128+31 139+60  116+38 133+34 NS
() 205+15 212+29  184+09 187+21 NS
ALT (UIL) 604 +184 488+170 538+179 612+187 N.S.
AST (U/L) 572 +195 755+309 613+174 57.8+143 N.S.
(mg/dL) 492+90 448+125  403+29 497+57 NS
(mg/dL) 30+03  29+02 31+04 32+03 NS

VaYaYaYa¥aYaYaYaYaYaYaYaYaYaYaYaYaYa Yoo YVaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYa

N.S. =
aminotransferase

ALT = aanine aminotransferase AST = aspartate



5.
VaYaYoYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYaYVaYaYVaYaYaYaYaYaYaYaYaYVaYaYaYaYaYaYaYaYa

p
(n=6) (n=6) (n=6) (n=6)
Y430 Y0V Vs Yo Ya Yo Yo Yo Yo Yo Yo Yo Yoo Ya Y% %% ¥a¥a ¥ ¥ Y Y Y Yo Yo Yo Yo Yo Yo Yo Yo Yo Y
(mg/dL)  -12.77 -14.00 12.673P 11.83%"  0.009
(mg/dL) -0.88 -1.30°¢ 1.92 ¢d 2.02%¢ < 0.001
180+24 243+126 262+166 207+66 N.S.
/
30 6/0 5/1 412 2/4
6 3/3 3/3 1/5 0/6
Y430 YsYs YoV Yo Yo Yo Yo Yo Vo Yo Yo Yo Yo Ya%a %% ¥ ¥ Y Y Y Y Y Yo Yo Yo Yo Yo Yo Yo Yo Yo Y
a p <0.05 b p
<0.05; c p <0.05;d p

<0.05



MARS

TIPS
dopamine
misoprostol
1
MARS=molecular absorbent recirculating
system
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Background  Hepatorenal syndrome (HRS), a clinical condition that
occurs in cirrhotic patients with advanced hepatic failure and porta
hypertension, is characterized by impaired renal function and marked
abnormalities in the arterial circulation and activity of the endogenous
vasoactive systems. The prognosis of HRS is very poor and there is no
satisfactory medical treatment. According to the arterial vasodilatation
theory, splanchnic vasodilatation (due to portal hypertension) has been
considered to be the start point of HRS. Therefore, volume expansion and
vasoconstrictors has become the mainstay of therapy for HRS. We
conduct this study to evaluate the additional benefit of low dose to a
regimen that included octreotide and plasma volume expansion.

Methods From July 2000 to March 2002, cirrhotic patients with type |
hepatorenal syndrome are considered to be candidates of this study. The
enrolled patients would be divided into 4 groups to receive different
regimens. Group 1: intravenous (1V) infusion of dopamine 2-4ng/kg/min
for 5 days and then gave IV octreotide in the following 5 days with a
bolus dose of 100 mand then 50 my/hr. Group 2: octreotide for 5 days and
then dopamine for the next 5 days, the dosages were the same as those of
the Group 1. Group 3. dopamine for 10 days. Group 4: supportive
treatment, neither dopamine nor octreotide was given.

Results Totaly, 24 patients (6 in each group) were enrolled into this
study. Among these groups, there was no significant difference in age,
etiologies of liver disease, baseline liver functions and baseline renad

functions. After the treatment, the BUN level significantly decreased in



groups 1 and 2 but increased in groups 3 and 4. There was no difference
in reduction of BUN level between groups 1 and 2. The serum creatinine
decreased significantly in groups 1 and 2 but increased in groups 3 and 4,
however, the reduction of creatinine level in group 2 was significantly
more than in group 1. In both groups, the improvement of renal function
was only seen during the administration of octreotide. Plasma renin
activity, aldosterone and antidiuretic hormone were all decreased in
parallel to the improvement of rena function. The 30-day survivals in
groups 1 to 4 were 100% (6/6), 8% (5/6), 67% (4/6); and 33% (2/6),
respectively.

Conclusons  Our study showed that the combination of octreotide,
low-dose dopamine and albumin infusion is an effective and safe regimen
for the treatment of HRS. The duration of treatment should be at least 10
days. Only administration of dopamine could not improve patient’s renal
function, but could transiently increase urine amount and the excretion of

sodium from urine. Further investigation is necessary.
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