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British Association for the Study of the Liver

The 1995 Spring Meeting of the British Association for the Study of the liver was held at King's College, Chelsea 23-24
February 1995. The 19 abstracts selected for presentation by the Programme Committee are printed below.

Fulminant hepatitis on withdrawal of
chemotherapy in chronic carriers of
hepatitis C virus (HCV)

S VENTO, L GUELLA, F MIRANDOLA, L COSCO,
T FERRARO, E CONCIA (Department ofInfectious
Diseases, University of Verona; Infectious
Disease Unit, 'Pugliese' Hospital, Catanzaro,
Italy) Acute liver failure following withdrawal
of chemotherapy has been described in
patients with HBV related chronic liver dis-
ease; in contrast, no cases have been reported
so far in patients with HCV infection. We
describe two such cases.

Case 1. Forty year old man with a two year
history of chronic hepatitis C (genotype lb)
and non-Hodgkin's lymphoma treated for 10
weeks with adriamycin, cyclophosphamide,
vincristine, bleomycin, etoposide, pred-
nisolone. Two weeks after starting pred-
nisolone reduction from 50 to 10 mg daily,
fulminant hepatitis developed (ALT 6030
IU/L, AST 3575, bilirubin 17-2 mg/dl, pro-
thrombin 15% of normal, grade III coma).
Serum HCV-RNA was positive (102 genome
equivalents/ml); HBsAg, IgM anti-HBc,
HDV, HAV, CMV, EBV, HIV antibodies,
ANA, AMA, SMA, LKM were negative. The
patient died six days later; necropsy showed
massive hepatocyte necrosis.

Case 2. Thirty one year old man with a six
year history of chronic hepatitis C (genotype
2a) and Hodgkin's lymphoma treated with
four courses of doxorubicin, bleomycin,
vinblastine, dacarbazine. At the end of treat-
ment HCV-RNA was very high (108/ml);
ALT was 98 IUlL, AST 64. Twenty four days
after stopping treatment fulminant hepatitis
developed (ALT 3870, AST 3220, bilirubin
11-8 mg/dl, prothrombin 22%, grade II
coma). Serum HCV-RNA was reduced to
102/ml. Autoantibodies, HIV abs, HBsAg,
IgM anti-HBc, HDV, HAV, CMV, EBV were
negative. The patient recovered in 50 days
but HCV-RNA remained positive.

Massive liver cell necrosis can occur in
chronic carriers of HCV on withdrawal of
chemotherapy, suggesting an immune medi-
ated mechanism of hepatocyte damage.
Monitoring of aminotransferases is manda-
tory in HCV infected patients receiving
cytotoxic treatments.

Longitudinal genotype analysis and
quantification ofhepatitis C virus (HCV)
in haemophilic patients undergoing a-
interferon therapy

H L DEVEREUX, P T TELFER, D BROWN,
A MORRIS, G M DUSHEIKO, V C EMERY, C A LEE
(The Royal Free Hospital and School of
Medicine, Pond Street, London NW3 2QG)
Six major HCV genotypes have been
described so far and 1-3 are common in the
indigenous UK population. The aim of this
study was to assess the changes in viral load
and composition of the HCV quasispecies
in five haemophilic patients receiving a-
interferon therapy using the four methods
currently available for HCV genotyping -
RFLP analysis, type specific primers,

serotyping, and DNA sequencing. Patients 1
and 2 had low levels of viraemia, genotypes 1
and 3 respectively, and had a complete ALT
and PCR response to therapy. Patient 3 had a
higher level of viraemia, genotype 2, and had
a complete ALT response. Patient 4 had the
highest level of viraemia, genotypes 1+2, and
had a partial ALT response. Patient 5 had a
similar level of viraemia to patient 3, genotype
3, and had no response to therapy. The most
consistent genotype results were obtained
using RFLP analysis when compared with the
DNA sequence analysis, and showed that all
patients had mixed infections and that geno-
type changes occur frequently in patients
undergoing a-interferon therapy. This study
shows the difficulties in studying patients with
mixed HCV genotype infections, and that
frequent sampling is necessary to monitor
response to a-interferon therapy.

The use of hepatitis C virus (HCV)
quantitation in patients treated with
interferon

M M AHMED, B A B MARTIN, E ELIAS,
R HARRISON, K O'DONNELL, J SHAW,
D J MUTIMER (Liver Unit, Queen Elizabeth
Hospital, Birmingham, UK) We have
developed a method for quantitating HCV by
coamplifying a constant amount of viral
cDNA with varying amounts of a mutant
cDNA fragment (containing the lac operator
sequence) using multiple nested PCRs. The
mutant PCR products are detected
colorimetrically following capture onto
streptavidin coated microtitre wells. Target
cDNA levels are derived from a quantitation
curve.
Twenty two patients with chronic HCV

(RIBA positive) were treated with interferon
(IFN): 3 MU, three times a week for up to 12
months. Biochemical response to IFN was
divided into three types: longterm response
(LTR) with >6 months follow up, complete
response with relapse after treatment (CR/R),
and no/partial response (NR). Pretreatment
liver biopsy specimens were graded according
to a modified Knodell histological activity
index (HAI, range 0-13, 13 is worst).
Pretreatment serum samples were quantitated
for HCV. In seven patients, sequential serum
samples (once before treatment, four times
during treatment, and once after treatment)
were quantitated for HCV to monitor
virological response.
No correlation was found between pre-

treatment HCV cDNA levels and initial ALT
(r=-0 095), initial HAI (r=-0 44) or
pattem of biochemical response to IFN
(p=0-57, Kruskal-Wallis test). Sequential
HCV levels measured in seven patients
(3 LTR, 2 CR/R, and 2 NR) complemented
changes in ALT.

In conclusion, competitive PCR using a
mutant cDNA fragment and colorimetric
detection of the PCR products provides a
rapid, reproducible, and non-radioactive
method for HCV cDNA quantitation. HCV
cDNA levels may be used to monitor
response to IFN especially in patients who

have normal pretreatment ALT. We were
unable to show a relation between initial viral
load and biochemical response.

Incidence, character, and clinical
relevance of cryoglobulinaemia in
chronic hepatitis C virus (HCV) infection

V S WONG, W EGNER, T ELSIE, D BROWN,
G J M ALEXANDER (Departments of Histo-
pathology, Community Health & Radiology,
and University Department of Medicine,
Addenbrooke's NHS Trust, Cambridge) One
hundred and thirteen consecutive patients
with chronic HCV and varied histological
features were evaluated prospectively to deter-
mine the incidence, character, and clinical
relevance of mixed cryoglobulinaemia.
Twenty one of 113 (18.6%) patients had

cryoglobulinaemia at a concentration of 623
mg/l (controls <55 mg/l). Thirteen of 15
patients characterised had type III cryoglobu-
linaemia and two type II. IgGl was present in
cryoglobulins in 14/15, IgG3 in 11/15, IgG2
7/15, and IgG4 in 3/15 with warm IgM
rheumatoid factor present in 9/15.
Autoantibodies and rheumatoid factor were
rarely detected in serum and there was no
evidence of complement depletion.

Only two patients (with type II disease)
had evidence of systemic disease and renal
involvement, both had classic pathway
complement activation. There was no
evidence of renal disease or vasculitis or
complement consumption in any of the
remaining patients with cryoglobulinaemia.
Thus although cryoglobulinaemia is

common in chronic HCV infection and pre-
dominantly type III, evidence of systemic or
renal disease is rare. The cryoglobulins
comprised mixed IgG/IgM antibody, but it is
not certain whether they have anti-HCV
specificity.

Liver biopsy is essential in the assess-
ment of patients with chronic hepatitis C
virus (HCV)

V S WONG, S CARONIA, D G D WIGHT,
P D BRITTON, C PALMER, G J M ALEXANDER
(Departments of Histopathology, Community
Health & Radiology, and University Department
of Medicine, Addenbrooke's NHS Trust,
Cambridge) Chronic HCV is an important,
common cause of cirrhosis. To assess the role
of liver biopsy a prospective study of 140
patients seropositive for anti-HCV was
undertaken. In addition to a full history,
demographic, clinical, biochemical, and
ultrasonographic details were collated.
Fibrosis was scored 0-5. Each parameter
was determined by linear regression or x2
univariate analysis and by multiple regression
from among age, sex, estimated duration of
infection, clinical findings, ALT, and
ultrasound features and alcohol intake.

Median age was 36-5 (range 15-77) with
106 men. Risk factors were: intravenous drug
use in 87 (62%), blood transfusion in 37
(24%), haemophilia in four (3%), and
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unknown in 16 (11 %). In 114 the mean
maximum estimated duration of infection was
11 years (range 1-33). Excessive alcohol
intake was found in 60 (42%). Most (75%)
were asymptomatic, but only 10% were
without fibrosis; grade 1, 11%; grade 2, 41%;
grade 3, 21%; grade 4, 10%; grade 5, 7%.

Univariate analysis showed increasing age
and abnormal ultrasound features were
weakly associated with grade 4 or 5 fibrosis
(p<0.05). However, by multiple regression
analysis we could not identify any factors
which could predict the degree of fibrosis.
The inability to determine severity by

conventional clinical assessment, bio-
chemistry or ultrasound shows that biopsy is
critical for patient management; this policy
has particular implications for a haemophiliac
population.

DNA haplotypes of CA dinucleotide
repeats associated with the Wilson's
disease gene

P A MORRIS, D CURTIS*, 0 W QUARRELL*,
M S TANNER (University Department of
Paediatrics and *Centre for Human Genetics,
Children's Hospital, Sheffield S10 2TH)
The gene for Wilson's disease (WD) has
recently been sequenced and to date 29
mutations identified. A number of micro-
satellite markers around the WD locus show
linkage disequilibrium. We have used three
highly polymorphic markers (D13S314,
D13S301, D13S296) with non-random dis-
tribution on chromosomes carrying a WD
mutation in other populations. To correlate
haplotypes with mutations in the British
population we have established allele
frequencies and haplotypes in 20 information
families.
Frequencies differ from data in the more

D13S314 D13S301 D13S296

Allele Frequency Allele Frequency Allele Frequency

8 0.01 2 0-14 1 0-01
9 0-06 3 0.04 2 0-02
10 0-20 4 0.37 3 0.07
10a* 0-14 5 0-14 4 0.35
11 0-14 6 0-18 5 0-11
1la* 0-13 7 0.05 6 0-11
12 0-25 8 0-06 7 0-18
12a* 0-06 10 0-01 8 0-13
13* 0-01 13* 0-01 10* 0-01

13* 0-01

*Alleles not previously identified in other populations.

heterogeneous North American populations.' 2
Most common haplotypes in our popula-

tion are 12-4-7, 12a-4-7, and 10-4-4,
accounting for 25% of total. Locus D 13S314
shows a different allele frequency to published
data and not the expected haplotype distribu-
tion. Haplotypes of British WD alleles are

being analysed at present, which means that
in future asymptomatic affected siblings could
be diagnosed and penicillamine therapy
started earlier to reduce liver damage by
copper accumulation.

1 Petrukin, et al. Nature Genet 1993; 5: 338-43.
2 Thomas, et ad. Am Hum Genet 1994; 54: 71-8.

IgG Subclass distribution of anti-
neutrophil cytoplasmic antibodies in
primary sclerosing cholangitis and
ulcerative colitis

D S BANSI, R W CHAPMAN, K A FLEMING*

(Department of Gastroenterology and *Nuffield
Department ofPathology & Bacteriology, Oxford

Radcliffe Hospital, Headington, Oxford OX3
9DU) Perinuclear antineutrophil cytoplasmic
antibodies (ANCA) are found in primary
sclerosing cholangitis (PSC) and ulcerative
colitis (UC) and are predominantly of IgG
class. The aim was to study IgG subclass
distribution of ANCA in PSC and UC.
Patients: 33 PSC (23 male, mean age 56) and
35 UC (15 males, mean age 51) were studied.
Twenty eight PSC had UC, four had Crohn's
colitis, and one had PSC only. The IgG
subclass distribution was determined by an
alkaline phosphatase method using mono-
clonal antibodies, HP 6001 for IgGI, HP
6002 for IgG2, HP 6050 for IgG3, and SK 44
for IgG4 (Sigma Immunochemicals).
Four PSC and 3 UC tested over time showed

IgGI IgG2 IgG3 IgG4

UC (n=35) 91% 3% 14% 0%
PSC only (n= 1) 0% 0% 100% 0%
PSC+Crohn's (n=4) 100% 25% 50% 25%
PSC+UC (n=28) 96% 14% 25% 11%
All PSC (n=33) 94% 15% 30% 12%

no modification ofANCA IgG subclass.
In conclusion the ANCA IgG subclass dis-

tribution in PSC and UC differs from that in
vasculitides, in which IgGI and IgG4 pre-
dominate. Compared with UC, PSC sera
show an increase in the IgG2, IgG3, and
IgG4 subclasses. This suggests there may be
differences in immune regulation and possibly
a different antigenic species.

T-celi responses to mycobacterial
extract (tuberculin-PPD) in patients
with primary biliary cirrhosis (PBC)

D E J JONES, 0 F W JAMES, A G DIAMOND,
M F BASSENDINE (Department of Medicine,
University of Newcastle upon Tyne) It has been
suggested that mycobacteria may play a
potential pathogenic part in PBC.1 To
examine this hypothesis we have undertaken a
study to compare the T-cell proliferative
responses to tuberculin-PPD (prepared from
heat treated products of growth and lysis of
mycobacteria) in 60 PBC patients and 58
controls (33 chronic liver disease and 25
normal).
Mean stimulation index (SI) in response to

PPD was 21-9±26-9 for PBC patients,
46-5±89 for normal controls, and 26-8+50
for chronic liver disease controls (NS).
Positive responses (SI>2-95=mean control
+2 SD) were seen in 44/60 patients, 17/25
normal controls, and 27/33 chronic liver
disease controls (p=NS).

There is no difference in the frequency and
magnitude of proliferative responses to PPD
in PBC patients and controls. These data fail
to confirm previous work suggesting
generalised impairment of T-cell responses in
PBC. In addition, it makes it highly unlikely
that chronic infection with mycobacteria
plays any part in the aetiology of PBC.
1 J'Hepatol 1994; 21: 673-7.

The role of radiological intervention as
the first line treatment ofhepatic outflow
obstruction

A E A MAHMOOD, S OLIFF, A MENDOZA, R WEST,
J BUCKELS, E ELIAS (The Liver & Hepatobiliary
Unit, Queen Elizabeth Hospital, Edgbaston,
Birmingham, UK) Re-establishment of con-
ventional hepatic venous outflow is the most
physiological outcome of all therapeutic

modalities for treating hepatic outflow
obstruction (HOO). We have recently used
radiological intervention (RI) in an attempt to
achieve this in all new patients presenting
with HOO. Thirteen patients with HOO were
treated with balloon angioplasty or stent
placement. The mean age at presentation was
38-6 years (range 21-65). Hepatic
venography showed IVC block in four, all
hepatic veins blocked in five, and single or
two hepatic veins block in four patients. Mean
LFTs values; AST 328, bilirubin 54 9, alka-
line phosphatase 401, and albumin 31. Two
patients were treated with stent placement,
nine patients with balloon angioplasties
(range 2-3/patient), and two patients were
treated with both. This was achieved by a
caval approach in 10 but transhepatic percu-
taneous puncture was necessary to gain access
to a segment of hepatic vein for recanalisation
and subsequent dilatation in three patients.
Clinical and biochemical improvement was
seen in nine patients (70%). Mean follow up
was 2-8 years (range 0.5-8). Radiological
intervention was unsuccessful in relieving
hepatic outflow obstruction in four patients.

Radiological intervention can be success-
fully used as the sole treatment of HOO
with a favourable longterm prognosis.
Furthermore, it provides a more physiological
method of relieving hepatic outflow
obstruction compared with other therapeutic
modalities.

Multicentre trial of octreotide versus
injection sclerotherapy (IS) for acute
variceal haemorrhage

S A JENKINS1, R SHIELDS1, R SUTTON1,
A N KINGSNORTH1, M DAVIES2, E ELIAS2,
A J TURNBULL3, M F BASSENDINE3, 0 F W
JAMES3, J P IREDALE4, S K VYAS4, M J P ARTHUR4
(1Royal Liverpool University Hospital, 2Queen
Elizabeth Hospital, 3Freeman Hospital,
4Southampton General Hospital) The role of
octreotide in the treatment of variceal
haemorrhage remains controversial. We
conducted a multicentre trial to assess the use
of 50 pg/h intravenous octreotide for 48 hours
to control variceal haemorrhage. Consecutive
patients with endoscopically confirmed
variceal haemorrhage were randomised to
either octreotide (n=73) or emergency IS
(n=77). Overall control of bleeding was not
significantly different between octreotide
(85%) and IS (82%) over the 48 hour trial
period (relative risk of rebleeding 0-83; 95%
CI 0-38, 1-82). Octreotide was as effective as
IS irrespective of the severity of the liver
disease, and in those actively bleeding at
endoscopy. Mortality during the 48 hour trial
period was identical in the two groups, but
more patients died in the octreotide group
during 60 days of follow up, although this did
not reach statistical significance (relative risk
of dying at 60 days 1.91; 95% CI 0.97, 3-78;
p=006). The results of this study show that
intravenous octreotide is as effective as IS in
the control of acute variceal haemorrhage.
However, in view of the trend towards an
increased 60 day mortality in the octreotide
group, further trials are necessary to evaluate
its safety in variceal bleeding.

Functional assessment of liver allografts
using CT perfusion imaging

R SINNATAMBY, K A MILES, M P HAYBALL, C J
WATSON, G J M ALEXANDER (Department of
Radiology, Medical Physics, Surgery and
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University Department of Medicine,
Addenbrooke's NHS Trust, Cambridge) To
quantitate arterial and portal perfusion of
liver allografts, CT perfusion imaging studies
were performed in 16 subjects. Hepatic
arterial and portal perfusion were calculated
and functional perfusion images constructed.
Perfusion was correlated with outcome,
measured as survival of patient or allograft,
chronic rejection (confirmed histologically),
anastomotic failure, and liver biochemistry.
On four occasions renal perfusion was
evaluated.

Combined arterial and portal perfusion
greater than 0-6 ml/min/ml was associated
with good allograft function in six (of six)
patients. All nine patients with reduced perfu-
sion had abnormal liver function. Of these,
three subsequently developed chronic rejec-
tion and two suffered biliary anastomotic
failure. Functional images showed regional
variations in perfusion. Significant reduction
in renal cortical perfusion was associated with
cyclosporin toxicity.
CT perfusion imaging enables non-

invasive measurement of hepatic arterial and
portal perfusion, combined with high spatial
resolution. Measured perfusion is shown to
correlate with allograft function and clinical
outcome. Functional images show regional
perfusion abnormalities. This technique may
allow early detection of chronic rejection.
Perfusion CT should become a valuable tool
in functional assessment of liver transplant
patients.

The plasminogen activating system in
hepatic lipocytes and its modulation by
retinoic acid

H LEYLAND, R C BENYON, S K VYAS, M J P
ARTHUR (University Medicine, University of
Southampton) Urokinase plasminogen
activator (uPA) generates plasmin, a process
inhibited by plasminogen activator inhibitor
(PAI-I). Plasmin degrades extracellular
matrix directly and by activation of metallo-
proteinases MMP-1 and MMP-3. As
lipocytes are important in matrix homeo-
stasis in the liver, their contribution to
plasmin generation was assessed. Lipocytes
(>98% pure) were prepared from rat liver
and cultured on plastic. Northern blot
analysis showed that mRNA for PAI-I
(3-2 kb), uPA (2-6 kb), and uPA recep-
tor (uPAR) (1-4 kb) were expressed
constitutively by lipocytes cultured for 3, 7,
14, or 21 days (n=3). PAI-I (55 kD) and
uPA (48 kD) protein were both secreted by
cultured lipocytes as shown by zymographic
analysis of media. Chromogenic assay of
uPA in media gave the following results
(uPA pg/ml/gg DNA, n=3): 3 days
undetectable, 7 days 165±36; 14 days
30±17; 21 days 6±9. As lipocytes contain
retinoids and release them on activation, the
effect of exogenous retinoic acid (RAc) on
uPA secretion was assessed. Secretion of
uPA by 14 day old lipocytes incubated with
1 gum RAc for 24 hours was significantly
greater than untreated controls (controls
185 ±78 pg/mr uPA, treated 477 ± 124 pg/ml
uPA, p<Om.01, n=7). We conclude that
hepatic lipocytes express mRNA for uPAR,
uPA, and PAI-I and synthesise uPA and
PAI-I during primary culture on plastic.
Upregulation of uPA synthesis by retinoic
acid may have implications in matrix
remodelling in sites of lipocyte activation
where high concentrations of retinoids may
be achieved.

Changes in tissue hepatocyte growth
factor concentration in liver disease

G W CURRY1 2, A MARKER3, K J HILLAN2 4
A D BEAITIE1 ( 1 Southern General Hospital and
2Department of Pathology, Western Infirmary,
Glasgow; 3Department of Histopathology,
Kings College, London; 4Genentech Inc, S San
Francisco, CA) Hepatocyte growth factor
(HGF) is thought to play a central part in liver
regeneration. Serum HGF concentrations are
increased in many liver diseases. HGF is also
found sequestered in the extracellular matrix.
Concentrations of HGF within tissue during
injury may more accurately reflect its contri-
bution to cell proliferation and tissue repair in
vivo.

Liver tissue from 27 livers (six normal
controls, five paracetamol overdose (POD),
eight cirrhosis, eight hepatocellular carcinoma
(HCC)) removed at, or before, transplanta-
tion was homogenised and analysed by sand-
wich type ELISA specific for human HGF to
quantify total tissue HGF concentration.

HGF (SD)
Liver sample (ng/mg protein) 95% CI Significance

Normnal
controls 1-045 (0.79) 0-222 to 1-869

POD 5-760 (3.70) 1-170 to 10-360 p=0-0081t
Cirrhosis 3.300 (3.02) 0.770 to 5 830 p=001 18t
HCC 1-063 (1-18) 0-076 to 2-051 p=0-6514t

p=0.02391

tCompared with normal liver; tcompared with cirrhotic liver.

Hepatic HGF concentrations increase in
disease states, which are accompanied by cell
proliferation, supporting the view that HGF
is important for liver regeneration in vivo.
These results mirror those obtained for serum
HGF concentrations, but there are significant
differences. Normal liver contains significant
concentrations of tissue HGF despite low cell
turnover. HCCs show a biphasic spread of
tissue HGF concentrations, with a subset of
HCCs having very low values of tissue HGF,
which may point to a role for HGF in
hepatocarcinogenesis.

Increased liver regeneration after
Kupffer cell depletion

R A BOULTON, M R ALISON*, M GOLDING*,
C SELDEN, S PEREIRA, M J HUDSON*, H J F
HODGSON (Department of Gastroenterology and
*Histopathology, Royal Postgraduate Medical
School, London W12 ONN) Kupffer cells have
been implicated as both positive and negative
modulators of hepatic growth but are func-
tionally impaired in liver failure. In this
experiment we have depleted Kupffer cells in
vivo using liposome mediated delivery of
dichloromethylene bisphosphate (CI2MBP).
Hepatocytes remain undamaged and thus
the role of Kupffer cells in modulating
hepatocyte proliferation can be assessed.
Male rats received PBS-liposomes or
CI2MBP liposomes and 24 hours later under-
went partial hepatectomy (PHx).
Bromodeoxyuridine (BRdU) was given every
five hours until death at 24 hours post-PHx.
Liver tissue was immunostained using anti-
ED2 (to detect Kupffer cells) and anti-BRdU
antibodies. Sections were assessed and scored
by a single blinded observer. Two thousand
hepatocyte nuclei were counted and scored in
random fields centred on terminal portal
tracts. Kupffer cells were eliminated in the
CI2MBP liposome treated animals as judged
by ED2 staining. At 24 hours post-PHx the
mitotic index and BRdU labelling in Kupffer
cell depleted animals were higher than in PBS

treated control. Results expressed as mean
(SEM): Mitotic index 6-4 (1-7) v 3-2 (0.8):
BRdU labelling index 63-3 (6.7) v 50-6 (4.5)
p=0037. In conclusion, it was found that
Kupffer cell depletion accelerates liver
regeneration.

Immunoglobulin A response to a 140 kDa
gut protein in alcoholic liver disease

A C DOUDS, A G LIM, J D M LEWIS,
*T A POULTON, J D MAXWELL (Departments of
Medicine and *Immunology, St George's Hospital
Medical School, London SW17 ORE) Immuno-
globulin A is characteristically increased in
alcoholic liver disease (ALD). It has been pos-
tulated that gut bacterial antigens or changed
hepatocyte membrane proteins may account
for this humoral immune response. We have
investigated the frequency and specificity of
this IgA response against putative gut and liver
antigens using immunoblotting.
Human liver and gut aspirates were disag-

gregated to yield protein fractions. These
were resolved using 7-5% SDS polyacry-
lamide gel electrophoresis and transferred
onto nitrocellulose. Blots containing liver or
gut proteins were then probed for IgA
responses using serum samples from 10
normal controls, 22 ALD, and 10 primary bil-
iary cirrhosis (PBC) patients. Reactivities
were detected using an enhanced chemilumi-
nescence system.

Seventeen ALD patients (77%, p<0-0001)
showed an IgA response to a 140 kDa gut
protein. No other significant IgA responses
were detected to gut or liver proteins in ALD
or PBC.

In conclusion, IgA antibodies are frequently
detected to a 140 kDa gut protein, a response
specific to ALD. The IgA response against gut
antigens may account for the hypergamma-
globulinaemia characteristic of ALD.

Identification of an acetaldehyde modi-
fied 200 kD antigen in liver tissue of
patients with alcoholic liver disease

L A RAMSAY, J G KENNA, J KOSKINAS,
M E ALLISON, G J M ALEXANDER (St Mary's
Hospital, London, Hippokration General
Hospital, Athens and University Department of
Medicine, Addenbrooke's NHS Trust,
Cambridge) Acetaldehyde, a metabolite of
alcohol, binds to the e-amino groups of lysine
residue of proteins to form highly immuno-
genic adducts. It has been shown that serum
samples from most patients with alcoholic
liver disease contains IgA that binds to a 200
kD cytosolic liver protein modified by
acetaldhyde in vitro.
To discover if acetaldehyde modified

proteins might be present in liver tissue, we
have analysed liver tissue from 39 patients
undergoing diagnostic liver biopsy. Twelve
proved to have alcoholic liver disease. Liver
tissue was western blotted using rabbit poly-
clonal antisera raised against acetaldehyde
modified proteins. In particular, a 200 kD
antigen was detected in 10/12 (83%) of those
with alcoholic liver disease in contrast with
5/27 (18%) without histological features of
alcoholic liver disease (p<0-001).

Circulating IgA antibody was detected in
5/7 (7 1%) patients with alcoholic liver disease
and 3/22 (14%) controls (p<0 05). All five
patients positive for both antigen and anti-
body had alcoholic liver disease; in contrast
1/17 (6%) was negative for both and had
alcoholic liver disease.
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These data support the hypothesis that
acetaldehyde modified proteins are immuno-
genic and are present in liver tissue of patients
with alcoholic liver disease.

Hepatotoxicity induced by non-steroidal
anti-inflammatory drugs

L T WADE, J G KENNA, J CALDWELL (Department
of Pharmacology and Toxicology, St Mary's
Hospital Medical School, London) Certain non-
steroidal anti-inflammatory drugs (NSAIDs)
cause very rare but severe hepatotoxicity. It
has been suggested that covalent modification
of endogenous proteins by NSAIDs or their
metabolites, or both, is responsible for this
toxicity. In view of this, we have used an
immunochemical approach to investigate
modification of hepatic proteins by the
NSAIDs diclofenac, sulindac (which may
cause hepatotoxicity), and ibuprofen (which
is not hepatotoxic). Specific antisera were
produced by immunisation of rabbits with
KLH conjugates of the drugs. Subcellular
fractions prepared from livers of mice dosed
intraperitoneally with these drugs (diclofenac
100, 200, 300 mg/kg, ibuprofen 50, 100, 200
mg/kg or sulindac 25, 50, 100 mg/kg) were
analysed for expression of NSAID modified
proteins using SDS PAGE and western blot-
ting. A novel polypeptide antigen of 1 10 kDa
was expressed in livers of mice dosed with
sulindac or diclofenac. In contrast, a 60 kDa
polypeptide antigen was expressed in livers of
mice dosed with ibuprofen. The antigens
were concentrated primarily in the plasma
membrane fraction of liver homogenates.
The identification and functional characteri-
sation of these target polypeptides is under
investigation currently.

Acknowledgements: This work was
supported by the Wellcome Trust.

Earlier identification of patients at risk
from paracetamol induced liver failure

I MITCHELL, J WENDON, D BIHARI, R CHANG,
R WILLIAMS (Institute of Liver Studies, King's
College Hospital, London SE5 and Department
of Intensive Care, Guy's Hospital, London SE1)
Prognostic indicators for paracetamol
induced liver failure used in specialist centres
are unfamiliar to others. We have assessed the
APACHE II system, used routinely in general
intensive care in estimating their initial death
risk, and compared it with the O'Grady
criteria.

Variables for APACHE II were collected
daily until death or discharge from
1 November 1993 to 31 October 1994 with
hospital outcome as the endpoint. Of the 105
patients studied (mean age 30± 11 years, mean
ICU admission APACHE II score 10±7-5),
18 died (mortality 17%) and eight underwent
liver transplantation, ofwhom six survived.

As the estimated APACHE II risk of death
was 1.64% we derived a new coefficient for
drug overdose using our cohort of patients
giving an estimated risk of death of 17-14%.
Using the new coefficient, 23 patients were
identified on the day of admission with a risk
of death >25%; 15 died and eight survived
conferring a sensitivity of 83.3%, a specificity
of 90-8%, and a false positive rate of 34-8%.
The O'Grady criteria identified 16 patients
on the day of admission, 12 died, and four
survived giving a sensitivity of 66-7%, a
specificity of 95.4%, and a false positive
rate of 25%. With further validation the
recalibrated APACHE II system may prove to

be a useful tool in identifying patients for early
transfer and transplantation.

Effect of temporary liver support with
the extracorporeal liver assist device
(ELAD) on plasma hepatocyte growth
factor in acute liver failure

Y MIWA, A J ELLIS, R D HUGHES, P G LANGLEY,
J A WENDON, ROGER WILLIAMS (Institute of
Liver Studies, King's College School ofMedicine
and Dentistry, London SE5 91J) The Hepatix
ELAD is currently under evaluation in the
treatment of patients with acute liver failure.
The aim of this study was to investigate the
effects of ELAD treatment on plasma
hepatocyte growth factor (HGF), the most
potent stimulator of liver regeneration.
Plasma HGF, as measured by ELISA, was
already increased in both 12 ELAD treated
patients (7*61 ±SE 1-72 ng/ml) and nine con-
trol patients (9-82±4-09 ng/ml, normal range
0-0.5 ng/ml). After six hours of treatment
with ELAD, plasma HGF increased greatly
(30 5_6-19 ng/ml, p=0-001) and then
decreased towards the initial values by 48
hours (11-4±2-41 ng/ml). In the control
group, no significant increase in plasma HGF
was seen at six hours (6-82+2-02 ng/ml) or
subsequently during the 48 hour period. No
HGF was detected in the filtrate from the cell
compartment of the bioreactor, showing that
the patient rather than the device was the
source ofHGF. There was a significant corre-
lation between plasma HGF and plasma
thrombin-antithrombin complexes, suggest-
ing a link to activation of coagulation. HGF is
a heparin binding growth factor and it is likely
that heparin given as an anticoagulant for
ELAD perfusion is involved in the effects
observed.
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