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Background: Significant diversity in disease severity has been identified for autoimmune disorders
among different ethnic groups but there is a lack of data on autoimmune hepatitis (AIH) in populations
other than those of European Caucasoid (EC) or Japanese extraction.
Aims: To assess the clinical features, response to therapy, and eventual outcome in AIH patients of
non-EC ethnicity.
Methods: A retrospective review of a regularly updated database of patients with AIH referred to liver
outpatient clinics at King’s College Hospital, London, since 1983.
Results: Twelve patients were identified (10 female; six African, five Asian, one Arabic; median age
at presentation 30 years (range 12–58)) who satisfied international criteria for type 1 (11 cases) or
type 2 (one case) AIH. Nine (75%) had cholestatic serum biochemistry and three (25%) had mild bil-
iary changes on liver biopsy without definitive features of primary biliary cirrhosis or cholangiographic
evidence of primary sclerosing cholangitis. Four showed a complete biochemical response to standard
prednisolone with or without azathioprine therapy, three partial, and five no response. Four have
required liver transplantation for intractable disease. By comparison with 180 EC patients with definite
AIH attending during the same period, the non-EC patients were younger (p<0.05), presented with
cholestatic biochemistry (p=0.014), and morphological biliary features more frequently (p<0.0005)
and showed a poorer initial response to standard therapy (p<0.0005).
Conclusions: Clinical expression of AIH in non-EC patients seems to differ in important respects from
that in EC or Japanese patients. Management of such patients is challenging and may require alterna-
tive or more aggressive treatment strategies.

Autoimmune hepatitis (AIH) is a rare disease occurring
predominantly in women which is characterised by the
morphological changes of interface hepatitis on liver

biopsy, hypergammaglobulinaemia, elevated serum amino-
transferases, and circulating autoantibodies.1 Affected indi-
viduals often have concurrent extrahepatic autoimmune
disorders. Although the pathogenesis is unclear, AIH is
thought to have a basis in aberrant autoreactivity to
hepatocytes in genetically susceptible individuals. The condi-
tion is frequently associated with inheritance of the HLA
A1-B8-DR3 haplotype and with the DR3 and DR4 allotypes in
northern European Caucasoid patients.1–7 AIH is notably
heterogeneous with respect to its clinical expression and labo-
ratory features. Onset is typically associated with non-specific
symptoms such as fatigue, right upper quadrant pain, and/or
malaise but a significant proportion of patients either present
with an acute hepatitis or have no obvious clinical evidence of
liver disease.1 The majority of patients are peri- or postmeno-
pausal females but AIH can present at any age and also affects
males.1 Most patients show a characteristically rapid response
to immunosuppressive therapy and the disease can usually be
maintained in remission on low doses of prednisolone or on
azathioprine alone.1 8

Almost all of the current knowledge of both the natural
history and management of AIH has derived from studies on
patients of European Caucasoid (EC) or Japanese extraction.
The condition is not exclusive to these ethnic groups but there
is very little information available about the disease in
patients of other ethnic backgrounds. However, it has been our
impression that the manifestations of AIH in non-EC patients
attending our clinics tend to be more severe and the disease
activity more difficult to control than in EC patients. In other
autoimmune diseases, such as systemic lupus erythematosus
and type 1 diabetes mellitus, significant differences have been

identified both in the clinical features and severity of disease
between African Americans and whites.9–16 Analogous data
exist for rheumatoid arthritis in which differences in the
manifestations of the disease in patients of African American,
North Indian, or Pakistani origin compared with whites have
been reported.17 18 To investigate whether such racial differ-
ences may also apply in AIH, we have undertaken a systematic
review of EC and non-EC patients referred to our outpatient
clinics between 1983 and 1999 with respect to their presenting
features, response to therapy, and outcome.

MATERIALS AND METHODS
Interrogation of a regularly updated database on AIH patients
identified a total of 27 non-EC patients with suspected AIH
who had been referred to the liver outpatient clinics at King’s
College Hospital during the period 1983–1999. Fifteen
patients were excluded due to: concomitant hepatitis B virus
infection, overlap syndrome (with primary sclerosing cholan-
gitis (PSC) or with primary biliary cirrhosis (PBC)), history of
potentially hepatotoxic drug use, inadequate documentation
received on referral, and/or loss to follow up. The remaining 12
patients (10 females, two males) comprised the study cohort
(table 1).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abbreviations: AIH, autoimmune hepatitis; ALP, serum alkaline
phosphatase; AMA, antimitochondrial antibodies; ANA, antinuclear
antibodies; anti-LKM1, type 1 antiliver-kidney microsomal antibodies;
AST, serum aspartate aminotransferase; EC, European Caucasoid; HCV,
hepatitis C virus; IAIHG, International Autoimmune Hepatitis Group;
MMF, mycophenolate mofetil; OLT, orthotopic liver transplantation; PBC,
primary biliary cirrhosis; PSC, primary sclerosing cholangitis; SMA,
antismooth muscle antibodies; UDCA, ursodeoxycholic acid.

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
Dr I G McFarlane, Institute
of Liver Studies, King’s
College Hospital, Denmark
Hill, London SE5 9RS, UK;
ian.mcfarlane@kcl.ac.uk

Accepted for publication
3 July 2001
. . . . . . . . . . . . . . . . . . . . . . .

713

www.gutjnl.com



Six patients were of African or Afro-Caribbean ethnic back-
ground, five were of Asian origin (India or Pakistan), and one
was Arabic (Kuwait). Seven were born in the UK and five were
immigrants who had lived in the UK for 7–19 years prior to
accession. All were seronegative for markers of concurrent
hepatotropic viral infections (hepatitis B surface antigen,
hepatitis C virus antibody (anti-HCV), and RNA (HCV-RNA),
as well as for IgM antibodies to hepatitis A virus, Epstein-Barr
virus, and cytomegalovirus), and for antimitochondrial
antibodies (AMA). All patients had normal serum levels of
ferritin, ceruloplasmin, copper, and α1 antitrypsin. Careful
anamnesis revealed no recent history of hepatotoxic drug
usage (including herbal remedies) or excessive alcohol
consumption. Eleven fulfilled the criteria for a diagnosis of
definite AIH and one for probable AIH according to the Inter-
national Autoimmune Hepatitis Group (IAIHG) scoring
system.1 Age at presentation ranged from 12 to 58 years
(median 30). Ten presented with antinuclear (ANA) and/or
smooth muscle (SMA) antibodies and one had type 1
liver-kidney microsomal antibodies (anti-LKM1). The 12th
patient was seronegative for these antibodies at presentation
but had thyroid microsomal and thyroglobulin autoantibodies
(with normal thyroid function tests) and became ANA
positive (at 1:40) three months after starting therapy. Four
patients had a history of other concomitant disorders:
Sjogren’s syndrome, psoriasis with lichen ruber planus,
non-insulin dependent diabetes, and alopecia areata with
non-insulin dependent diabetes. Of six non-EC patients who
were HLA typed, one was DR3 positive and four had DR4 (one
with the A1-B8-DR4 haplotype).

All patients underwent ultrasound and/or computerised
tomography scanning of the abdomen, and liver biopsy. Liver
biopsies were reviewed by one of the authors (BCP) with par-
ticular attention to features of interface hepatitis (portal and
periportal lymphoplasmacytic infiltration, and periportal
piecemeal necrosis), lobular necroinflammation, and any
other features (particularly biliary changes) that might be
suggestive of other aetiologies of chronic hepatitis. Semiquan-
titative histological assessment of the severity of chronic
hepatitis was performed according to Batts and Ludwig,19

whereby necroinflammatory activity is graded as: 0, none; 1,
minimal or patchy; 2, mild; 3, moderate; and 4, severe, and
extent of fibrosis is staged as: 0, none; 1, portal only; 2,
periportal; 3, septal; and 4, cirrhosis. Five patients had estab-
lished cirrhosis at presentation.

Autoantibody tests were performed by the hospital’s clinical
immunology laboratory. Sera were initially screened at 1:10
dilution and positive samples were titrated to negativity in
doubling dilutions. ANA, SMA, anti-LKM1, and AMA were

tested for by indirect immunofluorescence on sections of
rodent liver, kidney, and stomach. Thyroid autoantibodies
were detected by commercial particle agglutination assays
(Serodia AMC and ATG; Fujirebio, Tokyo, Japan).

All patients were initially treated according to the standard
therapeutic protocol of King’s College Hospital with pred-
nisolone (0.5 mg/kg/day) with or without azathioprine (1–2
mg/kg/day) as first choice therapy. Other immunosuppressive
drugs (tacrolimus, cyclosporin, and/or mycophenolate
mofetil), or ursodeoxycholic acid (UDCA) were introduced
when necessary as indicated below. The IAIHG scoring system
was applied to features at presentation as directed,1 and was
reapplied subsequently for confirmation when it was possible
to include assessment of response to therapy. According to this
system, scores of 10–15 before institution of therapy define
“probable” and >15 indicate “definite” AIH and, when
outcome of treatment is included, the corresponding values
are 12–17 and >17, respectively. Complete response to therapy
and relapse were defined according to the revised IAIHG
criteria.1 As these do not include definitions of other possible
outcomes, the original IAIHG criteria were used to define
“partial response” and “no response”.20

Findings in non-EC patients were compared with those in
180 consecutive EC patients (136 female) with definite AIH
referred to our clinics during the same period. The study was
undertaken under the supervision of the local ethics
committee in accordance with the 1996 Helsinki Declaration
guidelines.

Statistical analysis
The Mann-Whitney U test was applied for comparison of con-
tinuous variables, and the χ2 test with Yates’ correction for
small numbers or Fisher’s exact test (as appropriate) were
used for comparing dichotomous variables. A two tailed prob-
ability (p) value of less than 0.05 was considered significant.

RESULTS
Eleven patients presented with typical symptoms and/or signs
associated with AIH (table 2). In six of the 11 patients, includ-
ing one (No 9, table 3) with cirrhosis, onset was acute and
severe, with a short history (6–28 days; median 14) of increas-
ing jaundice (in five) and rapid deterioration of biochemical
liver tests. Three of these developed encephalopathy, two had
ascites, and one (No 10) had haematemesis. In five patients
(including four with cirrhosis) onset was insidious, with
ascites in one and haematemesis in another. The remaining
patient (No 6) was completely asymptomatic. Her liver disease
was revealed by the finding of splenomegaly and abnormal
biochemical liver tests during investigation of repeated
miscarriages.

Table 1 Demographic, clinical, biochemical, and immunological data for the 12 patients at presentation

Patient
No M/F

Ethnic
origin Age (y)

Acute
onset

AST
(<50 IU/l)

Bilirubin
(<20 µmol/l)

ALP
(<130 IU/l)

IgG
(<18 g/l) ANA SMA LKM

1 F African 39 Yes 1803 22 232 25.3 1:10 1:160 Neg
2 M African 16 Yes 2181 320 360 60.0 1:640 Neg Neg
3 F African 13 No 601 59 618 42.3 1:40 1:640 Neg
4 F Arabic 13 Yes 1576 400 657 37.7 Neg* Neg* Neg*
5 F African 28 No 579 43 262 29.2 1:1280 1:1280 Neg
6 F Asian 33 No 191 227 466 22.7 1:20 1:80 Neg
7 F African 32 No 980 90 647 70.7 Neg 1:160 Neg
8 F African 12 Yes 850 280 850 36.0 Neg Neg 1:640
9 F Asian 19 Yes 847 469 186 46.8 1:40 1:320 Neg
10 F Asian 51 Yes 1259 246 318 41.3 1:40 1:40 Neg
11 M Asian 47 No 108 26 315 23.2 Neg 1:80 Neg
12 F Asian 58 No 140 45 203 33.3 Neg 1:40 Neg

AST, aspartate aminotransferase; ALP, alkaline phosphatase—upper reference limits in parentheses; ANA, antinuclear antibodies; SMA, smooth muscle
autoantibodies; LKM, type 1 antiliver-kidney microsomal antibodies.
*Presented with thyroid microsomal and thyroglobulin autoantibodies, became seropositive for ANA at 1:40 three months after starting
immunosuppressive therapy.
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Nine patients (75%) presented with serum alkaline
phosphatase (ALP) activities greater than twice the upper
normal limit (130 IU/l). One of these (No 3, table 3) also had
biliary changes (pericholangitis, apparent ductopenia, ductu-
lar proliferation) and a second (No 8) had evidence of mild
cholestasis in their liver biopsies either at presentation or sub-
sequently but no definitive features of PSC or PBC. In both,
cholangiography revealed only very minor abnormalities
attributable to their underlying extensive fibrosis or cirrhosis
and there was no evidence of PSC. In three others cholangiog-
raphy showed no abnormalities. Examination of the explanted
livers in those who underwent orthotopic liver transplantation
(OLT; see below) also revealed no evidence of PBC or PSC. One
patient (No 9) whose ALP at presentation was only slightly
abnormal (186 IU/l) but whose liver biopsy showed mild peri-
cholangitis and copper associated protein deposition has not
yet had cholangiography but her ALP is still only 225 IU/l three
years later.

Three of the six patients (Nos 1, 4, and 8) with an acute
onset had a complete response to standard immunosuppres-
sive therapy with prednisolone (plus azathioprine in one). Of
the remaining three, one (No 10) deteriorated rapidly and
required emergency OLT but died 10 days postoperatively from
multiorgan failure. The second (No 2), who admitted to
defaulting therapy, also deteriorated and his disease could not
be controlled on restarting prednisolone. He subsequently did
not respond to addition of either first tacrolimus (2 mg/day) or
later mycophenolate mofetil (MMF, 2 g/day). Following
plasmapheresis his condition slowly improved and during the
next 12 months there was gradual normalisation of his serum
aspartate aminotransferase (AST) and bilirubin on 20 mg/day
of prednisolone with MMF (2 g/day), although his ALP and
gammaglutamyl transferase have remained elevated (336 IU/l
and 418 IU/l, respectively). The third patient (No 9) showed
some improvement initially on 40 mg/day of prednisolone but
required addition of tacrolimus and UDCA to achieve
complete normalisation of her liver biochemistry over the fol-
lowing five months but, shortly thereafter, she relapsed when
prednisolone was reduced to 15 mg/day. Tacrolimus was
changed to MMF without any effect and after three months
she underwent plasmapheresis which resulted in some
improvement. However, despite high doses of prednisolone

(20–30 mg/day) with MMF (2 g/day) her disease activity
remains suboptimally controlled three years after diagnosis,
although she is clinically asymptomatic.

Of the six patients with an insidious onset (Nos 3, 5, 6, 7, 11,
and 12), including four with cirrhosis (Nos 3, 6, 11, and 12),
one (No 6) showed a complete response to prednisolone and
azathioprine. Two others (Nos 3 and 7) initially had a partial
response, with marked improvement in AST activity but with-
out normalisation of biochemical parameters after one year.
One of these (No 3) has since shown a complete response after
two years. The other (No 7) continues to require 20–30 mg/day
of prednisolone with tacrolimus (2–4 mg/day) to maintain
symptomatic remission. Of the remaining three patients who
had no initial response to standard therapy, one (No 5) had an
eight month trial of cyclosporin (serum level 100–200 µg/l)
which was unsuccessful. Prednisolone was restarted at 30
mg/day but there has been little improvement in her liver bio-
chemistry after five years and she is still periodically sympto-
matic despite receiving 20 mg/day of prednisolone with
azathioprine (50 mg/day), tacrolimus (2 mg/day), and UDCA
(600 mg/day), and is now cirrhotic (Child’s B). The second
patient (No 11) also showed little improvement in liver
biochemistry after three years while continuing on 30 mg/day
of prednisolone, at which point he was listed for OLT and
started on tacrolimus (2 mg/day). Despite this, while awaiting
OLT he died in the setting of spontaneous bacterial peritonitis,
encephalopathy, and gastrointestinal bleeding. The third (No
12) had significant deterioration and required OLT three
months after diagnosis. She remains alive seven years
post-transplant.

Of the four patients (three with acute and one with insidi-
ous onset) who initially had a complete response to standard
therapy, one (patient No 1, table 3) has relapsed clinically and
biochemically on each of three occasions over six years when
attempts were made to reduce her steroid dose below 10
mg/day. She continues in clinical and biochemical remission
on this dose but has refused a further liver biopsy. The second
(No 4) continued in remission for four years on 7.5 mg/day of
prednisolone alone but then her biochemical liver tests gradu-
ally became abnormal. Despite increasing the steroid dosage
and starting tacrolimus (2 mg/day), she continued to deterio-
rate and eventually required OLT. She survived this procedure
but died three years later of sepsis on a background of chronic
graft rejection. The third patient (No 6) was asymptomatic for
14 years after withdrawal of prednisolone despite two minor
biochemical relapses (which resolved spontaneously) but
became cirrhotic. Very recently she suddenly decompensated,
necessitating OLT. The fourth (No 8) had three clinical and
biochemical relapses over 27 years when attempts were made
to reduce her prednisolone dose below 7.5 mg/day. She has
continued in remission on this dose for the past nine years but
has developed cirrhosis (Child’s A) and portal hypertension.

Analysis of the data for the 180 European (EC) patients
revealed that median age at presentation was 45 years (range
3–79), 42.6% presented with an acute hepatitic illness, 35.0%
had ALP activities greater than twice the upper normal limit
but only one (0.6%) had biliary features on liver biopsy, 28.6%
had cirrhosis, 95.0% showed a complete initial response to
standard therapy, 4.4% had a partial response, and one (0.6%)
showed no response. During the period of study, six (3.3%)
required OLT for end stage disease, 15 (8.3%) died of liver fail-
ure after a median of 12 years (range 1–28), and 22 (12.2%)
died of causes unrelated to their liver disease (median
duration 10.5 years (range 3–32)). Patients with liver related
deaths or requiring OLT for end stage disease were signifi-
cantly younger (median age 45 years (range 17–89)) than
those dying of liver unrelated causes (median 70.5 years
(range 24–89); p=0.007).

Although the proportion of EC patients who required OLT
or died of liver failure (21/180; 11.7%) was much lower than in
the non-EC group (4/12; 33.3%), this difference was not

Table 2 Symptoms and signs at presentation in the
12 patients

Patient No

1 2 3 4 5 6 7 8 9 10 11 12

Lethargy + + + + + + +
Malaise + + +
Abdominal pain + + +
Nausea + + + +
Vomiting + + +
Diarrhoea +
Pruritus +
Anorexia + + + +
Weight loss +
Rigors +
Epistaxes + +
Miscarriages + +
Arthralgia +
Jaundice + + + + + + +
Ascites + + +
Peripheral oedema +
Encephalopathy + + + +
Haematemesis + +
Fever +
Hepatomegaly + + + +
Splenomegaly + + + + + + +
Anaemia + + + +
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statistically significant (p=0.080). There were also no signifi-
cant differences between EC and non-EC patients in the pro-
portions presenting acutely or with cirrhosis. However, by
comparison with EC patients, the non-EC group were signifi-
cantly younger (p<0.05), a significantly higher proportion
presented with more than twofold elevations in ALP (p<0.02)
and biliary changes on liver biopsy (p<0.0005), and a signifi-
cantly lower proportion showed a complete initial response to
standard therapy (p<0.0005).

DISCUSSION
Non-European Caucasoid (non-EC) patients represent a
minority of cases of AIH seen in clinical practice in the UK but
with the increasingly multiracial nature of our society it is
likely that the numbers will increase. To date there have been
no substantive data to guide management of such patients
and the present study points to some noteworthy caveats.
Firstly, the 12 non-EC patients described here presented with
a severe form of liver disease that was compatible in all
respects with international criteria for a diagnosis of AIH1 but,
by comparison with EC AIH patients attending our clinics, a
high proportion had biochemical or histological changes sug-
gestive of an underlying cholangiopathy. Despite this, choles-
tatic features were not of sufficient magnitude to affect the
scoring for AIH using a system which has been previously
validated1 and, more recently, has been shown to have a high
degree of specificity for excluding PSC.21 Additionally, the mild
biliary changes observed in liver biopsies from three patients
are not uncommonly associated with severe fibrosis or
cirrhosis1 (which all three had at presentation) and none of
the patients had AMA or histological or cholangiographic evi-
dence of either PBC or PSC. Therefore, this cohort did not
appear to constitute cases of “overlapping” syndromes
variously described as autoimmune cholangitis, autoimmune
cholangiopathy, or (in children) autoimmune sclerosing
cholangitis1 22 23; but we cannot exclude the possible involve-
ment of some other aetiological factor (for example, an
unidentified virus or toxin). Secondly, the non-EC patients
were significantly younger at presentation and had a
significantly poorer initial response to standard immunosup-
pressive therapy than our EC patients. Importantly, the doses
of corticosteroids and the requirement for second line agents
such as cyclosporin, tacrolimus, or MMF to achieve or
maintain remission was greater in the non-EC group.

Consistent with these findings are preliminary results from
a single North American centre reported at a recent Single

Topic Conference of the American Association for the Study of
Liver Disease24 showing that, at diagnosis, African American
patients with AIH were younger and had a significantly higher
frequency of cirrhosis (86% v 33%) compared with Cauca-
soids, although the study did not take account of the possible
impact of socioeconomic factors. The latter are unlikely to
have influenced the findings in the present study because all
UK residents have unrestricted access to free health care. Cul-
tural factors may however be important. For example, patients
may have been slow to seek medical attention when they first
felt unwell or may not have described their symptoms
sufficiently to their family practitioners to immediately raise
suspicions of liver disease. Thus delay in diagnosis and treat-
ment might have resulted in progression of their disease to an
advanced stage which can be difficult to control with standard
therapy.1 Additionally, non-responsiveness due to non-
compliance (or only partial compliance) with therapy cannot
be excluded because patients were not continuously super-
vised taking their medication, and it is worth noting that one
patient was known to default.

On the other hand, racial differences in the severity of other
autoimmune diseases and responses to immunosuppressive
therapy are now well recognised. Several studies have shown
significant differences in age at presentation, frequency and
nature of complications, and responses to treatment between
patients of different ethnic backgrounds with systemic lupus
erythematosus.9–13 Similarly, a higher mortality and higher rate
of complications have been reported in African Americans
with type 1 diabetes than in whites, even when account is
taken of differences in socioeconomic background.14–16 In
rheumatoid arthritis patients of African American, North
Indian, or Pakistani origin, different manifestations of the
disease are apparent compared with whites.17 18 These include
objective differences in the degree of joint destruction and
subjective diversity in pain scores, and the observation that
patients of North Indian or Pakistani origin have more severe
symptoms and require more analgesics.17 18 It seems likely that
at least some of these differences may relate to genetic varia-
tions in the metabolism of the immunosuppressive agents
used to control the diseases, evidence for which comes
predominantly from studies in the transplant setting. For
example, racial differences in the pharmacokinetics of
methylprednisolone have been demonstrated, with blacks
reportedly being more resistant to standard doses (and there-
fore requiring higher doses to prevent allograft rejection) than
whites25 and Koreans showing a larger volume of distribution

Table 3 Histological findings at presentation, HLA data, and outcome following standard steroid therapy in the 12
patients

Patient
No

Liver histology HLA

Outcome
IAIHG
scoreGrade Stage

Biliary
changes A B DR

1 3 0 No na na na Complete response + relapse 20
2 4 3 No na na na No response. Still requires multiple therapy after 3 y. 19
3 3 4 Yes 1, 10 7, 17 4, 13 Partial response. Complete response after 2 y. 18
4 4 0 No 3, 28 18, 35 4, 11 Complete response + relapse. OLT after 4 y. Died 3 y

post-OLT.
21

5 4 0 No na na na No response. Still requires multiple therapy after 5 y. 19
6 3 4 No 1, 24 8, 39 4, 4 Complete response. No relapse. Recent OLT (after 14 y). 21
7 4 0 No na na na Partial response. Still requires multiple therapy after 10 y. 19
8 3 3 Yes 1, 2 35, 35 7, 13 Complete response + relapse 25
9 2 4 Yes na na na Partial response. Still requires multiple therapy after 4 y. 21
10 4 0 No 1, 32 51, 51 3, 7 No response. Emergency OLT. Died 10 days post-OLT . 16
11 0 4 No na na na No response. Listed for OLT 3 y later but died pre-OLT. 14
12 1 4 No 1, 2 5, 7 4, 11 No response. OLT after 3 mo. Still alive 7 y post-OLT. 16

Histological grading and staging according to Batts and Ludwig,19 as described in patients and methods.
Biliary changes include one or more of the following: pericholangitis, apparent ductopenia, ductular proliferation, copper associated protein deposition,
cholestasis.
na, data not available; OLT, orthotopic liver transplant; IAIHG score, International Autoimmune Hepatitis Group score (including scoring for initial
response to therapy).1 20
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of the drug than blacks, lower clearance rates than whites, and
a longer drug half life than both blacks and whites.26

Data on azathioprine metabolism in different races are some-
what conflicting, with some studies reporting lower27 and others
higher28 conversion of the drug to inactive metabolites in those
of African origin than in Caucasoids. However, racial differences
in the pharmacokinetics of the other immunosuppressive
agents (tacrolimus, MMF, and cyclosporin) that were used in
our patients have been described. African-American renal allo-
graft recipients reportedly require a 37% higher mean dose of
tacrolimus to achieve and maintain equivalent blood concentra-
tions of the drug than Caucasoid patients29 and a significant
reduction in bioavailability of tacrolimus in blacks compared
with non-blacks has been demonstrated, both in healthy
individuals and in renal allograft recipients.30 This has also been
noted for cyclosporin,31 while MMF has been shown to be less
effective for reducing the risk of acute renal allograft rejection in
African-Americans than in Caucasoids.32 33

For patients with AIH, failure to respond to conventional
therapy usually results in fairly rapid development of cirrhosis
and an increased likelihood of a requirement for liver
transplantation. In the transplant arena, the consequences of
racial differences in drug metabolism translate into chronic
rejection and graft loss. Non-European liver allograft recipi-
ents have been shown to have inferior graft survival compared
with European recipients at one, two, and three years after
transplantation, with chronic allograft rejection developing in
12.6% of non-European recipients versus 5.9% of
Europeans.34 Similarly, in kidney transplant recipients, chronic
rejection and graft loss are significantly more likely in African
American recipients than in Caucasoids.35 36

Whether the cases described here are broadly representative
of AIH in non-EC patients is unclear. Selection bias is a possi-
bility but, as a tertiary referral centre, we tend to see patients
with disease at the more severe end of the spectrum and, since
this also applies to our EC patients, the two populations are
probably reasonably comparable in terms of patients present-
ing with severe disease. Indeed, apart from the features men-
tioned above, there were no other significant differences
between the two groups. Although this is a relatively small
series, the present findings point to the importance of consid-
ering race as a factor in the diagnosis and management of the
condition. In particular, non-EC patients may require greater
levels of immunosuppression from an early time point after
diagnosis. The present data also emphasise a need for more
information about AIH in different racial groups and for fur-
ther investigation to determine whether differences are
related to cultural, environmental, or genetic factors.

. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
T Zolfino, M A Heneghan*, S Norris, P M Harrison, B C Portmann,
I G McFarlane, Institute of Liver Studies, King’s College Hospital, London
SE5 9RS, UK

*Present address: Division of Gastroenterology, Box 3923, Duke
University Medical Center, Durham, NC 27710, USA

REFERENCES
1 International Autoimmune Hepatitis Group report: review of criteria for

diagnosis of autoimmune hepatitis. J Hepatol 1999;31:929–38.
2 Seki S, Kiyosawa K, Ota M. Association of autoimmune hepatitis with

HLA-Bw4 and DR4 in Japanese patients. Hepatology 1990;12:1300–4.
3 Donaldson PT, Doherty DG, Hayllar KM, et al. Susceptibility to

autoimmune chronic active hepatitis: Human leukocyte antigens DR4 and
A1-B8-DR3 are independent risk factors. Hepatology 1991;13:701–6.

4 Toda G, Zeniya M, Watanabe F, et al. Present status of autoimmune
hepatitis in Japan—correlating the characteristics with international
criteria in an area with a high rate of HCV infection. J Hepatol
1997;26:1207–12.

5 Donaldson PT, Albertini RJ, Krawitt EL. Immunogenetic studies of
autoimmune hepatitis and primary sclerosing cholangitis. In: Krawitt EL,
Wiesner RH, Nishioka M, eds. Autoimmune Liver Diseases, 2nd edn.
Amsterdam: Elsevier, 1998;141–65.

6 McFarlane IG. Pathogenesis of autoimmune hepatitis. Biomed
Pharmacother 1999;53:255–63.

7 Czaja AJ, Donaldson PT. Genetic susceptibilities for immune expression
and liver cell injury in autoimmune hepatitis. Immunol Rev
2000;174:250–9.

8 Johnson PJ, McFarlane IG, Williams R. Azathioprine for long-term
maintenance of remission in autoimmune hepatitis. N Engl J Med
1995;333:958–63.

9 Molina JF, Molina J, Garcia C, et al. Ethnic differences in the clinical
expression of systemic lupus erythematosus: a comparative study between
African-Americans and Latin Americans. Lupus 1997;6:63–7.

10 Reveille JD, Moulds JM, Ahn C, et al. Systemic lupus erythematosus in
three ethnic groups: I. The effects of HLA class II, C4, and CR1 alleles,
socioeconomic factors, and ethnicity at disease onset. LUMINA Study
Group. Lupus in minority populations, nature versus nurture. Arthritis
Rheum 1998;41:1161–72.

11 Alarcon GS, Roseman J, Bartolucci AA, et al. Systemic lupus
erythematosus in three ethnic groups: II. Features predictive of disease
activity in its early course. LUMINA Study Group. Lupus in minority
populations, nature versus nurture. Arthritis Rheum 1998;41:1173–80.

12 Alarcon GS, Friedman AW, Straaton KV, et al. Systemic lupus
erythematosus in three ethnic groups: III. A comparison of characteristics
early in the natural history of the LUMINA cohort. LUpus in MInority
populations: NAture vs. Nurture. Lupus 1999;8:197–209.

13 Petri M. The effect of race on incidence and clinical course in systemic
lupus erythematosus: The Hopkins Lupus Cohort. J Am Med Womens
Assoc 1998;53:9–12.

14 Tull ES, Barinas E. A twofold excess mortality among black compared
with white IDDM patients in Allegheny county, Pennsylvania. Pittsburgh
DERI Mortality Study Group. Diabetes Care 1996;19:1344–7.

15 Arfken CL, Reno PL, Santiago JV, et al. Development of proliferative
diabetic retinopathy in African-Americans and whites with type 1
diabetes. Diabetes Care 1998;21:792–5.

16 Lipton R, Good G, Mikhailov T, et al. Ethnic differences in mortality from
insulin-dependent diabetes mellitus among people less than 25 years of
age. Pediatrics 1999;103:952–6.

17 McDaniel DO, Alarcon GS, Pratt PW, et al. Most African-American
patients with rheumatoid arthritis do not have the rheumatoid antigenic
determinant. Ann Intern Med 1995;123:181–7.

18 Griffiths B, Situnayake RD, Clark B, et al. Racial origin and its effect on
disease expression and HLA-DRB1 types in patients with rheumatoid
arthritis: a matched cross-sectional study. Rheumatology (Oxford)
2000;39:857–64.

19 Batts KP, Ludwig J. Chronic hepatitis. An update on terminology and
reporting. Am J Surg Pathol 1995;19:1409–17.

20 Johnson PJ, McFarlane IG. Meeting report: International Autoimmune
Hepatitis Group. Hepatology 1993;18:998–1005.

21 Kaya M, Angulo P, Lindor KD. Overlap of autoimmune heptitis and
primary sclerosing cholangitis: an evaluation of a modified scoring
system. J Hepatol 2000;33:537–42.

22 McNair ANB, Moloney M, Portmann BC, et al. Autoimmune hepatitis
overlapping with primary sclerosing cholangitis in five cases. Am J
Gastroenterol 1998;93:777–84.

23 Mieli-Vergani G, Vergani D. Immunological liver diseases in children.
Semin Liver Dis 1998;18:271–9.

24 Czaja AJ, Manns MP, McFarlane IG, et al. Autoimmune hepatitis: The
investigational and clinical challenges. Hepatology 2000;
31:1194–200.

25 Ward M, Lazda VA, Gaddis PJ, et al. In vitro response to
immunosuppressive agents in blacks. Transplant Proc 1993;25:2470–1.

26 Kang CM, Ahn JH, Khang KW, et al. Pharmacokinetic characteristics of
methylprednisolone in Korean renal transplant recipients. Transplant Proc
1999;31:2759–60.

27 McLeod HL, Lin JS, Scott EP, et al. Thiopurine methyltransferase activity
in American white subjects and black subjects. Clin Pharmacol Ther
1994;55:15–20.

28 Chocair PR, Duley JA, Sabbaga E, et al. Fast and slow methylators: do
racial differences influence risk of allograft rejection? Q J Med
1993;86:359–63.

29 Neylan JF. Racial differences in renal transplantation after
immunosuppression with tacrolimus versus cyclosporine. FK506 Kidney
Transplant Study Group. Transplantation 1998;65:515–23.

30 Fitzimmons WE, Berkersky I, Dressler D, et al. Demographic
considerations in tacrolimus pharmokinetics. Transplant Proc
1998;30:1359–1364.

31 Lindholm A, Welsh M, Alton C, et al. Demographic factors influencing
cyclosporine pharmacokinetic parameters in patients with uremia: Racial
differences in bioavailability. Clin Pharmacol Ther 1992;52:359–71.

32 Neylan JF. Immunosuppressive therapy in high-risk transplant patients:
dose-dependent efficacy of mycophenolate mofetil in African-American
renal allograft recipients. U.S. Renal Transplant Mycophenolate Mofetil
Study Group. Transplantation 1997;64:1277–82.

33 Schweitzer EJ, Yoon S, Fink J, et al. Mycophenolate mofetil reduces the
risk of acute rejection less in African-American than in Caucasian kidney
recipients. Transplantation 1998;65:242–8.

34 Devlin JJ, O’Grady JG, Tan KC, et al. Ethnic variations in patient and
graft survival after liver transplantation. Identification of a new risk factor
for chronic allograft rejection. Transplantation 1993;56:1381–4.

35 Flechner SM, Modlin CS, Serrano DP, et al. Determinants of chronic
renal allograft rejection in cyclosporine-treated recipients. Transplantation
1996;62:1235–41.

36 Katznelson S, Gjertson DW, Cecka JM. The effect of race and ethnicity
on kidney allograft outcome. Clin Transpl 1995;9:379–94.

Autoimmune hepatitis in non-European non-Caucasians 717

www.gutjnl.com


