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INTRODUCTION

Fulminant hepatic failure (FHF) is a severe disease with
devastating consequences; the incidence is high in China.
Before the availability of liver transplantation, the mortality
rale was more than 80%12. The advent of liver
transplantation revolutionized the outcome of FHF(E4,
However, many patients were unwilling to accept liver
transplantation until very late, hence most of them died
because of donor shortage and urgency of the disease®>™. To
overcome the problems, we performed orthotopic liver
transplantation (OLT) in combination with artificial liver
support (ALS) in the treatment of FHF in the past 2 years
with satisfactory results. Our experience was reported below.

PATIENTS AND METHODS

Patients

All eight patients were male with a mean age of 40 (range 32
-49) all had hepatitis B with acute absolute liver failure on
admission. These patients had a history of hepatitis for 7 days
to 12 weeks, with acute onset of severe hepatic disfunction,
rapidly progressive jaundice, abdominal distention, asthenia,
ascites, coagulopathy and encephaopathy. Two of them were
complicated with acute hepatorenal syndrome and acute
necrotizing pancrestitis respectively. Seven patients had stage
II-IV coma All 8 patients received artificial liver support

for 2-20 times before transplantation.

Artificial liver support therapy

All patients received artificial liver support treatment with
Plasmaflo KM8800 (Kuraray Co. Japan). Plasma exchange
(PE), hemodiafiltration (HDF) or bilirubin absorption were
singly or jointly selected to treat the patients respectively®.
On the first treatment, anconeus venous or femorali
catheterization was established. Plasma exchange given was
2000mL - 4000mL, plasma transfusion or plasma substitute
of 2500 mL - 4500 mL and albumin infusion of 20g-40g
each time. The rate of plasma seperation and the flow rate of
plasma exchange were controlled at the speed of 20-30mL/
min and 60-100mL/min, respectively. The whole course
took 3-5 hours.

Procedure of liver transplantation

The 8 patients underwent orthotopic liver transplantation
under veno-venous bypassi®®, of whom 7 underwent
standard orthotopic liver transplantation® and 1 modified
Piggyback liver transplantation!s. The transplantation was
successfully performed with a median anhepatic phase of 78
minutes and operation lasted averagely 5 hours and 30
minutes, but the 2 patients with preoperative renal failure had
oliguria during operation. An average bleeding of 5600mL
(2000mL-10000mL) was recorded during the operation and
the blood lost was collected with Cellsaver.

RESULT

Recipient’s survival

All patients became conscious soon after liver transplantation
and one in stage IV coma also awoke 2 hours postoperatively.
Six of 8 recipients have survived for 2-20 months with good
hepatic function, of whom 3 had returned to normal work for
more than 18 months. Three days after transplantation, 2
patients died of multi-organ failure (MOF), one with acute
necrotic pancreatitis that was unnoticed. Acute rejection
occurred in one patient who recovered after anti-rejection
treatment of methylprednisolone.

Effect of artificial liver support on FHF

After treatment with artificial liver support the ascites and
coagulopathy, decreased serum bilirubin declined,
encephalopathy relieved and hepatic function improved
(Table 1).
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Table 1 Changes of hepatic function before and after ALS
Treatment N ALT(UZL) AST(U/L) TBil(umol/L) IBil(umol/L) PT(second)
Before 8 125.4+55.9 132.0+42.9 559.2+209.3 310.8+151.8 40.9+6.7
After 8 120.3+35.5 119.0+29.6 423.7+157.0 252.3+118.5 36.7+6.2
t 0.574 1.336 6.187 4.206 1.959
P >0.50 >0.20 <0.001 <0.005 >0.05
DISCUSSION Fishbein TM, Guy SR, Sheiner PA, LeLeiko NS, Birnbaum A,

Fulminant hepatic failure progresses rapidly with high
mortality and liver transplantation has emerged as an effective
therapy for whom do not responded to the standard
treatment(*>1€, Al patients with FHF must be considered as
potential transplantation candidates'”®, At King's College
Hospital in England, the criteria used for liver transplantation
are dependent on the cause of FHF%2%, |n patients with
paracetamol-induced FHF, a pH of less than 7.3 a 24 hours
or more after overdose, with concurrent presence of a serum
creatinine level greater than 300 pmol/L (>3.4 mg/dL),
hepatic encephalopathy of grade Il or 1V, and a prothrombin
time greater than 100 seconds are considered indications for
liver transplantation. In non-paracetamol-induced FHF, the
decision is based on the occurrence of three of the following: a
prothrombin time greater than 50 seconds; jaundice
proceeding to encephal opathy more than 7 days; non-A, non-
B hepatitis or drug-induced hepatitis, age younger than 10
years or older than 40 years;, hilirubin level greater than
300 pmol/L (>17.5 mg/dL); or an isolated finding of
prothrombin time of greater than 100 seconds. The indications
of 8 patients in our group met with the criteria of King's
College Hospital. But in China, where brain death has not
been accepted as a criterion for human death, most of the
patients with FHF died before the organ became available
because not only of the organ donor shortage but also of the
rapidity of the course. Thus, it is necessary to develop
artificial liver support system as a bridge to cross over to liver
transplantation!??3. In our study, 8 patients with FHF
underwent artificial liver support, then 6 of them survived the
most critical period and returned to normal life. Liver
transplantation plus artificial liver support creates a new
avenue for treatment of FHF.

Artificial liver support system can remove the toxic
substances by way of plasma exchange!®, hemodialysisi?¥,
hemo-infiltration®! and absorption?®, in order to substitute
the hepatic function of detoxication®”*. Perhaps ALS can
remove the toxic substances causing encephalopathy, improve
the patients’ consciousness, prevent and treat multi-organ
failure®=, Why ALS is effective in preventing brain edema
is also unelucidated, perhaps by change in permeability of the
blood-brain barrier and by raising the osmolality of neural
cellg®*3*¥. ALS, particular the hemodialysis, may prevent
the brain edemal®™4l. Our experience showed that
pretransplant ALS may not only help the patients to tide over
critical period but also increase the chance for liver the
transplantation

REFERENCES

1 Shakil AO, Mazariegos GV, Kramer DJ. Fulminant hepatic fail-
ure. Surg Clin North Am, 1999;79:77-108

2 Riegler JL, Lake JR. Fulminant hepatic failure. Med Clin North
Am, 1993;77:1057-1083

3 Emre S, Schwartz ME, Shneider B, Hojsak J, Kim-Schluger L,

10

11

12

13

14

15

16

17

18

19

20

21

22

Suchy FJ, Miller CM. Living related liver transplantation for acute
liver failure in children. Liver Transpl Surg, 1999;5:161-165
Pitre J, Soubrane O, Dousset B, Ozier Y, Baudin F, Devictor D,
Bernard O, Houssin D, Chapuis Y. How valid is emergency liver
transplantation for acute liver necrosis in patients with multiple-
organ failure? Liver Transpl Surg, 1996;2:1-7

Ting PP, Demetriou AA. Clinical experience with artificial liver
support systems. Can J Gastroenterol, 2000;14(Suppl):79D-84D
Riordan SM, Williams R. Extracorporeal support and hepato-
cyte transplantation in acute liver failure and cirrhosis. J
Gastroenterol Hepatol, 1999;14:757-770

Chen SC, Mullon C, Kahaku E, Watanabe F, Hewitt W, Eguchi
S, Middleton Y, Arkadopoulos N, Rozga J, Solomon B,
Demetriou AA. Treatment of severe liver failure with a
bioartificial liver. Ann N Y Acad Sci, 1997;831:350-360

Jiang YS, Chen YM, Yao JL, Li XJ, Zeng CH, Deng Y, Deng LX,
Lu WL. Evaluation of the therapeutic effect of artificial liver
support system on severe viral hepatitis. Zhonghua Neike Zazhi,
2000;39:115-117

Zhu XF, Chen GH, He XS, Lu MQ, Wang GD, Cai CJ, Yang Y,
Huang JF. Orthotopic liver transplantation to treat patients
with fulminant hepatitis-B. Zhonghua Qiguan Yizhi Zazhi, 2000;
21:173-174

Vickers C, Neuberger J, Buckels J, McMaster P, Elias E. Trans-
plantation of the liver in adults and children with fulminant
hepatic failure. J Hepatol, 1988;7:143-150

Devlin J, Wendon J, Heaton N, Tan KC, Williams R.
Pretransplantation clinical status and outcome of emergency
transplantation for acute liver- failure. Hepatology, 1995;21:
1018-1024

Reddy KS, Johnston TD, Putnam LA, Isley M, Ranjan D. Pig-
gyback technique and selective use of veno-venous bypass in
adult orthotopic liver transplantation. Clin Transplant, 2000;14
(4 Pt 2):370-374

Meerman L, Zijlstra JG, Schweizer JJ, Verwer R, Slooff MJ,
Haagsma EB. Acute liver failure: spontaneous recovery or
transplantation? Scand J Gastroenterol, 1997;223(Suppl):55-59
McCashland TM, Shaw BW Jr, Tape E. The American experi-
ence with transplantation for acute liver failure. Semin Liver
Dis, 1996;16:427-433

Lee WM. Management of acute liver failure. Semin Liver Dis,
1996;16:369-378

Devictor D, Desplanques L, Debray D, Ozier Y, Dubousset
AM, Valayer J, Houssin D, Bernard O, Huault G. Emergency
liver transplantation for fulminant liver failure in infants and
children. Hepatology, 1992;16:1156-1162

Hammer GB, So SK, Al-Uzri A, Conley SB, Concepcion W, Cox
KL, Berquist WE, Esquivel CO. Continuous venovenous
hemofiltration with dialysis in combination with total hepate-
ctomy and portocaval shunting. Bridge to liver transplantation.
Transplantation, 1996;62:130-132

Mitchell I, Bihari D, Chang R, Wendon J, Williams R. Earlier
identification of patients at risk from acetaminophen-induced
acute liver failure. Crit Care Med, 1998;26:279-284

Pauwels A, Mostefa-Kara N, Florent C, Levy VG. Emergency
liver transplantation for acute liver failure. Evaluation of Lon-
don and Clichy criteria. J Hepatol, 1993;17:124-127

O’Grady J. Management of acute and fulminant hepatitis A.
Vaccine, 1992;10(Suppl 1):S21-23

Butler A, Friend PJ. Novel strategies for liver support in acute
liver failure. Br Med Bull, 1997;53:719-729

Watanabe FD, Mullon CJ, Hewitt WR, Arkadopoulos N, Kahaku
E, Eguchi S, Khalili T, Arnaout W, Shackleton CR, Rozga J,
Solomon B, Demetriou AA. Clinical experience with a bioartificial
liver in the treatment of severe liver failure. A phase I clinical
trial. Ann Surg, 1997;225:484-491,491-494



568 ISSN 1007 - 9327 CN 14 - 1219/ R

World J Gastroentero

August 2001 Volume 7 Number 4

23

24

25

26

27

28

29

30

31

32

33

Rozga J, Podesta L, LePage E, Hoffman A, Morsiani E, Sher L,
Woolf GM, Makowka L, Demetriou AA. Control of cerebral
oedema by total hepatectomy and extracorporeal liver support in
fulminant hepatic failure. Lancet, 1993;342:898-899

Yoshiba M, Inoue K, Sekiyama K, Koh |. Favorable effect of
new artificial-liver support on survival of patients with fulminant
hepatic failure. Artif Organs, 1996;20:1169-1172

Okamoto K, Kurose M, lkuta Y, Ogata K, Harada T, Takeda
K, Sato T. Prolonged artificial liver support in a child with
fulminant hepatic failure. ASAIO J, 1996;42:233-235

Stange J, Mitzner SR, Klammt S, Freytag J, Peszynski P, Loock
J, Hickstein H, Korten G, Schmidt R, Hentschel J, Schulz M,
Lohr M, Liebe S, SchareckW, Hopt UT. Liver support by extra-
corporeal blood purification: a clinical- observation. Liver
Transpl, 2000;6:603-613

Rozga J, Demetriou AA. Artificial liver. Evolution and future
perspectives. ASAIO J, 1995;41:831-837

Higgins RM, Goldsmith DJ, MacDiarmid-Gordon A, Taberner
D, Venning MC, Ackrill P. Treating paracetamol overdose by
charcoal haemoperfusion and long-hours high-flux dialysis.
QJM, 1996;89:297-306

Arkadopoulos N, Detry O, Rozga J, Demetriou AA. Liver assist
systems: state of the art. Int J Artif Organs, 1998;21:781-787
Kamohara Y, Rozga J, Demetriou AA. Artificial liver: review
and Cedars-Sinai- experience. J Hepatobiliary Pancreat Surg, 1998;
5:273-285

Rakela J, Kurtz SB, McCarthy JT, Krom RA, Baldus WP, McGill
DB, Perrault J, Milliner DS. Postdilution hemofiltration in the
management of acute hepatic failure: a pilot study. Mayo Clin
Proc, 1988;63:113-118

Bismuth H, Figueiro J, Samuel D. What should we expect from a
bioartificial liver in fulminant hepatic failure? Artif Organs, 1998;
22:26-31

Hirasawa H, Sugai T, Oda S, Shiga H, Matsuda K, Ueno H,

34

35

36

37

38

39

40

41

Sadahiro T. Efficacy and limitation of apheresis therapy in critical
care. Ther Apher, 1997;1:228-232

Matsubara S. Combination of plasma exchange and continuous
hemofiltration as temporary metabolic support for patients with
acute liver failure. Artif Organs, 1994;18:363-366

Yoshiba M, Sekiyama K, Iwamura Y, Sugata F. Development
of reliable artificial liver support (ALS)-plasma exchange in
combination with hemodiafiltration using high-performance
membranes. Dig Dis Sci, 1993;38:469-476

Detry O, Arkadopoulos N, Ting P, Kahaku E, Watanabe FD,
Rozga J, Demetriou AA. Clinical use of a bioartificial liver in
the treatment of acetaminopheninduced fulminant hepatic
failure. Am Surg, 1999;65:934-938

Abouna GM, Ganguly PK, Hamdy HM, Jabur SS, Tweed WA,
Costa G. Extracorporeal liver perfusion system for successful
hepatic support pending liver regeneration or liver
transplantation: a pre-clinical controlled trial. Transplantation,
1999;67:1576-1583

Matthew HW, Basu S, Peterson WD, Salley SO, Klein MD.
Performance of plasma-perfused, microencapsulated
hepatocytes: prospects for extracorporeal liver support. J Pediatr
Surg, 1993;28:1423-1427,1427-1428

Sussman NL, Chong MG, Koussayer T, He DE, Shang TA,
Whisennand HH, Kelly JH. Reversal of fulminant hepatic
failure using an extracorporeal liver assist- device. Hepatology,
1992;16:60-65

Chen SC, Mullon C, Kahaku E, Watanabe F, Hewitt W, Eguchi
S, MiddletonY, Arkadopoulos N, Rozga J, Solomon B,
Demetriou AA. Treatment of severe liver failure with a
bioartificial liver. Ann N Y Acad Sci, 1997;831:350-360

Xue YL, Zhao SF, Zhang ZY, Wang YF, Li XJ, Huang XQ,
Luo Y, Huang YC, Liu CG. Effects of a bioartificial liver support
system on acetaminophen-induced acute liver failure canines.
World J Gastroentero, 1999;5:308-311

Edited by Wu XN



