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e Definition of acute liver failure (ALF)
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What is ALF

e “A complex

after a catastrophic insult to the liver manifesting
In development of a

e Synonymous with fulminant hepatitis, fulminant
hepatic failure, fulminant liver failure

7

IliIness that evolves

within a of time.”




Lack of Universal Definition

e Trey C et al': Fulminant hepatic failure (FHF) as
“onset of altered mental status within 8 weeks of
In an otherwise healthy individual
with no previous history of liver disease.”

e Bernuau J et al?; FHF reserved for
encephalopathy within of
. subfulminant FH between

» O Grady et al®: based on jaundice-to-
encephalopathy interval, hyperacute: within
, acute: between , and subacute:
between

1) N Eng J Med 1968;6:648~651

2) Hepatology 1986; 6:648~651
@ 3) Lancet 1993; 342: 273~275 /
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AASLD Recommendation

e Evidence of coagulation abnormality, usually
an and any degree of
In a patient without preexisting
cirrhosis and with an iliness of <
duration

* Wilson’s disease, vertically-acquired HBV,
autoimmune hepatitis may be included.

o , a better overall term,
encompass all durations up to 26 weeks.

Polson J et al: Hepatology 2005; 41: 1179~1197




74 FHERSRE 2 BRK 53 HA

ER R 7~ #A A9 Ak fE EEG %4t  Flapping tremor

I AL BRAR MBLRAECLIEARETY < = o o
HAHRRAAREEE » BRAUE L &

II HE o CHARARLERKRS R BERTER 4 =+ 4
FEHEZTAER  HEMZIBMAREHR

111 EF—AasE BTz BEHEL O HIERR + +
B BASE AL » ¥R AT AR B

vV B ik + -

EEG : Electroencephalogram

AR ET e e 2007
{ ‘ y




e
Qutline

 Etiology of ALF
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UK & US: Acetaminophen

Table 1 Selected Reports of Worldwide Etiology of Acute Liver Failure

(-

Etiology
Drug-Induced

Study Reference n Acetaminophen Nonacetaminophen Viral Seronegative
UK 1973-1990 O'Grady,?® 943 53% 7% 19% 17%

King's, London Sallie et al*®
UK 1991-1997 Ellis et al” 999 70% 5% 5% 7%

King's, London
India 1991-1996 Dhiman et alé 204 0% 7% 91% 2%
USA 1994-1996 Schiodt et a0 295 20% 12% 17% 15%
USA 1998-2001 Ostapowicz et al® 308 39% 13% 12% 17 %

Bernal W. Semin Liver Dis 2003 (23)3: 227-237.




US: Acetaminophen
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Em Died before transplantation
= Transplantation
3 Transplantation-free survival
@ Transplantation-free survival rate

Ostapowicz, G. et. al. Ann Intern Med 2002;137:947-954 /




East: Viral Hepatitis

Table 1 Etiology of Acute Liver Failure in the Far East

Etiology Hong Kong Taiwan Japan India
Hepatitis B 79% 63% 22% 31%
Hepatitis C NA NA NA NA
Hepatitis A NA NA 12% 2%
Hepatitis E NA NA NA 38%
Seronegative hepatitis NA NA NA 24%
Drug reactions NA NA 14% 5%
Unknown etiology MNA NA 62 % MNA

NA, not available

Cheng V C et al; Semin Liver Dis 2003 (23)3: 217-26




90% of viral hepatitis related
fulminant hepatitis were HBs Ag (+)?

e 93.8% liver transplantation for ALF
were HBYV related in NTUH?

e 81.25% fulminant and subfulminant
hepatitis were HBV associated:
coinfection with HDV, HCV or
reactivation of CH-B3

1) Chu CM et al; Infection 1990; 18:200-3
2)  Wu YM et al; Trans Proc 2004; 36:2226~7

@ 3) Wu JC et al; Hepatology 1994;19: 836~40
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e Treatment of ALF




Treatment of ALF

* Intensive care, monitoring

e Specific treatment
e Acetaminoph
 HBVS nucleotide analogues
e Autoimmune hepatitis: corticosteroid
e Pregnancy-associated: delivery

e Dialysis

e Charcoal hemoperfusion, exchange plasmapheresis

e Liver transplantation




N-acetylcysteine in non-acetaminophen-induced ALF

Table 1 | NAC treatment for acute liver failure not due to paracetamol overdose'®

Outcome Grade 1 or 2 hepatic All grades of hepatic Overall

encephalopathy encephalopathy P value
Placebo (n=56) NAC (n=58) Placebo (n=92) NAC (n=81)

Survival at 21 days (%) 75 79 66 70 0.283

Survival at 1 year (%) 61 72 57 63 0.195

Transplant-free survival at 1 year (%) 18 45 18 35 0.008

Proportion of patients transplanted 52 28 48 32 0.035

at 1 year (%)

Abbreviation: MAC, N-acetylcysteine.

@ Lee WM et al; Gastroenterology, in press
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Lamivudine in acute hepatitis B
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[n conclusion, although lamivudine caused a greater
decrease in HBV DNA levels in patients with acute hep-
atitis B, it did not produce significant biochemical and
clinical improvement compared to that in patients who

received the placebo.

Kumar M et al; Hepatology 2007;45:97-101
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Molecular adsorbent recirculating system (MARS) in ALF
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Mitzner SR et al; ASAIO J 2009, 498-502
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Establish diagnosis of FHF
{encephalopathy, T PT, liver iliness)

.

Evaluate etiology |

autcimmune or HSV are
likely etiologies

|

Assess severity f

Consider transjugular
liver biopsy : especially if

* Acetaminophen : history, blood level
if present : N-acetylcysteine

Consider empiric M-acetyloysteine in
idiopathic FHF

* Drug-induced : history

* Viral : check hep A, B HSV,EBY

if HSW/EBY present @ IV acyclovir

= Autoimmune | check serologies,

if positive, consider steroid therapy
*Wilson's disease : check
ceruloplasmin, 24 hr urine copper,
aptho exam for KF rings

* Mushroom poisoning : history and
amanita levels, if present : penicillin
and silibinin

* Acute fatty liver of pregnancy : rapid
delivery of infant

Admit to ICU for stzge
2 encephalopathy

|

"Severe” cases | establish absence of
contra-indications to QLT

L

“Mild” cases ;| can ba managed in a
comimunity setting

l

Close monitoring for evidence of
deterioration

} T~

Mo contra-indications - early transfer to
liver transplantation center

}

Stage 3 encephalopathy : ICP monitoring
and immediate listing for OLT

When donor organ available :
final reassessmant of
prognosis

Gastroenterol Clin North Am 32 (2003) 1195-1211

l / intensive support

Contra-indications - continued
intensive support

—_

( Recoveary 1ikel)>or
%) contra-

indications : ongoing

Recovery unlikely and no
contra-indications : OLT

/




g
Qutline

e Determinants of ALF outcome and models for
selection of liver transplantation




/ Table 1. Variables That Correlate With Outcome in Patients

With Fulminant Hepatic Failure

Yariabla

Chr it coonm e

Clinical

Serological

Functional
Phy=siological

Histolaogical
Momholagical

Apge

Degree of encephalopathy

Rate of development of encephalopatiny
Etialogy

Intracerebral hypertension

Bilirukin

Creatinine

Clotting varables, such as IMNR, Factor Wwi=2
Lactatels®

Phosphate11

Ketomne Body ratiols

AlFa-fetoproteinl=

GC proteinl®

Valimne®

pH

Pre-albuwrmin

Chalinesterase

MELD scoreil™

Galactose elimination capacityls
APACHE lI=

Hepatic artery resistance index changesi?
Degreae of liver cell necrosisid

Liver volumel™

(-,
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Models to select patients for transplantation

» King’s College Criteria

e Clichy Ciriteria

e Edinburgh’s biochemistry model
e MELD Score




King's College criteria for liver transplantation

Acetaminophen Non-acetaminophen
pH < 7.3 (irrespective of grade of PT = 100 s (INR > 6.5)
encephalopathy) (irrespective of grade of encephalopathy)
or all three of the following or any three of the following
Grade ITI-1V encephalopathy Age < 10 or =40y
PT = 100 s (INR > 6.5) Etiology: non-A, non-B hepatitis; halothane;
Serum creatining > 300 pmol/L Idiosyncratic drug reaction; Wilson's disease
(3.4 mg/dL) Period of jaundice to encephalopathy > 7d

PT = 50 s(INR > 3.5)
Serum bilirubin > 300 umol/L (17.5 mg/dL)

@ O’ Grady JG et al; Gastroenterology 1989;97:439- 455j




Validation of KCH Criteria (I)

TABLE 3

Reappraisal of King's College Hospital criteria in fulminant hepatic failure patients seen at Birmingham during 1990-94. Separate analysis has
been done for values noted on arrival at the Liver Unit, Birmingham, and the peak values noted during the course of the illness (values are
expressed as percentages)

Values on admassion to Queen Elizabeth Hospital Peak values during admission to Queen

Elizabeth Hospital
Positive MNegative Predictive Positive MNegative Predictive
predictive value predictive value accuracy predictive value predictive valve accuracy
1. KCH criieria for acetaminophen-induced fulminant hepatic failure
{a) pH <7.25 23 59 64 75 60 66
{b) pH <7.30 86 62 68 77 64 70
(¢} Prothrombin time =200 5, creatimne =300 B 05 TG T2 T3
umol/l and encephalopathy grade 3 or more 83
(d) Either (b) or (c) 88 65 71 73 71 72
2. KCH criteria for non-acetaminophen-induced fulminant hepatic failure
(a) Prothrombin time =100 s 100 32 8 100 37 52
(b) Any three of following: age <l0 or >40 44 6 65 17 a2
years, unfavorable etiology, jaundice >7 days
before onset of encephalopathy, prothrombin
time >30 s and bilirubin =300 pumol/ 17
{c) Either (2) or (b) 79 50 68 68 25 6l

Anand et al; J Hepatology 1997;26: 62~68




Validation of KCH Criteria (Il

Table 4. Diagnmr_lc Hn:cu:a.cy of KinE'S Cn]lege Hu:-spital Criteria

Survival
Criteria—+ Criteria— Sensitivity Specificity PRV MNPV FA
Acetaminophen
pH =7.20
KCH 1722 — 0.49 0.99 0.95 — 0n&1
Pittsburght 4713 475 .80 0.50 0.69 0,20 0.72
Pittsburgh (+0OLT)f 4716 4410 0.67 0.50 0.75 0.40 0.62
INE. =6.5, serum creatinine 3.4 mg/dL, grade II[-IV encephalopathy
KCH Af15 — 0.45 0.94 067 — 0.83
Pittsburgh 0/8 11714 073 1 1 0.79 (.86
Pittsburgh (+0OLT) 01z 11720 0.4a7 1 1 0.55 0.72
Monacetaminophen
IMNE =6.5
KCH 0715 — 0.34 1 1 — 0.46
Pittsburgh 1/42 13726 0.76 0.93 0.98 0.50 0.79
Pittsburgh (+0OLT) 1/82 13/58 0.64 0.93 0.99 0.2z 067
Any 3 of 5 variables§
KCH 1/28 — 0.83 0.0 0.96 — 0.92
Pittsburgh 4/44 10724 0.74 0.71 0.91 0.42 0.74
Pittsburgh (+OLT) 4/94 10/48 0.70 0.71 0.96 0.21 0.70

Abbreviations: PPV, positive predictive value; MNPV, negative predictive value; PA, predictive accuracy; KCUH, King's College Hospital
Study.
*Survival according to fulfillment (+) or lack of fulfillment (-} of King’s Callege Hospital's eriteria (number survived/group total).

Shakil et al; Liver Transpl 2000;6:163-9 /




Clichy Criteria

* Age, presence of HBsAg, serum AFP and
serum factor V were independent prognostic
factors.

e Factor V < 20% in pt < 30 y/r old
Factor V < 30% in pt 30 y/r or older

e Single etiology and measurement of factor V

» Weaker performance than KCH criteria in
validation study

Bernuau et al; Hepatology 1986; 6: 648~651
Bernuau et al; Hepatology 1991; 14: 49A

/




Edinburgh Biochemistry Criteria

e 0.5(albumin [g/L]) - 2*(lactate [mmol/L]) - 36*(valine [mmol/L]) -

38*(pyruvate[mmol/L

» Established on admission regardless of etiology and patients’

demographics

TABLE 6. Comparison between the two sets of criteria

Biochemical criteria

Biochemical criteria +ve
Biochemieal criteria —ve

Pogitive predictive malu@ negative predictive walue sensitivity speclﬂmt}

KCH criteria on admission

KCH criteria +ve
KCH criteria —ve

Positive predictive valu negative predictive value@ sensitivity SpECiﬂEC[t-}'

KCH criteria overall

BUH enteria +ve
KCH criteria —ve

Pogitive predictive valu negative predictive value apecificity nsit-ivl't,j,'

Poor prognosis
32
3

Poor prognosis
12
21

Poor prognosis
29

Good prognosis
3
21

Good prognosis
2
24

Good prognosis
4
20

Biochemical criteria on admission had better positive and negative predictive values, sensitivity, and specificity than the KCH criteria on

admission and overall in our study population.
KCH, King's College Hospital; +ve, positive; —ve, negative.

Dabos et al; Transplantation 2004, 77:200~205/
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MELD Score

e 9.57*log,(
11.20*log,

mg/dL) + 3.78*log, (

+

mg/dL) +

6.43 (constant for

e Originally developed to predict TIPS outcome
e Currently used for allocation of liver graft to adult cirrhotic

patients in US.

A (n = 330) NA (N =412)

PPV NPV PPV NPV
MELD >30 |52 82 81 41
INR> 3 48 72 82 35
Bil> 17.5 60 64 85 46
INR+BI 64 63 90 47
>20.5

Malinchoc M et al, Hepatology 2000; 8: 851~858/




Problems left

 What are the epidemiologic features of ALF in Taiwan?

e From hepatitis to live failure: who will or will not
progress? what treatments make difference?

 How well current prognostic models work?

e Any undiscovered prognostic factors?




To Transplant or Not

Selection of patients and timing of transplantation...
literally life and death decisions...usually with

Inadequate information and too little time.




Thank you for attention!




