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Summary

Liver Transplantation (LT) is an effective treatment for patients with end-stage liver
disease including autoimmune hepatitis (AIH). Indication for LT for AIH does not differ
basically from other liver diseases including both acute and chronic types of disease
progression, although it is reported to be an infrequent indication for LT worldwide due to
the therapeutic advances of immunosuppression. The outcome following LT is feasible, with
current patient and graft survival exceeding 75% at 5 years. Recurrent and de-novo AIH
posttranslant has also been reported; and this seems to have important clinical implications
because its management differs from the standard treatment for allograft rejection. In this
review, we discuss the characteristics of AIH, focusing on the indication for LT and issues
raised following LT.
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1. Introduction

Autoimmune hepatitis (AIH) is a chronic or acute
hepatitis which is characterized by hepatocyte injury
by an autoimmune process (/). It generally includes
the appearance of circulating autoantibodies such
as anti-nuclear antibody (ANA) and anti-smooth
muscle antibody (SMA), and high serum globulin
concentrations mainly with elevation of IgG (2).
AIH usually responds to immunosuppression (mainly
corticosteroid with or without azathioprine), and
its prognosis has been reported to be comparatively
good (2,3). However, there are a group of patients
which develop into decompensated liver cirrhosis or
fulminant hepatic failure (FHF) despite aggressive
medical treatment; liver transplantation (LT) is still a
last resort for those with end-stage liver disease due to
AIH for those refractory to such immunosuppressive
therapy (4-7). Even though LT is considered to
be the only therapeutic option for those with liver
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failure due to AIH, this disease can recur after LT,
with the recurrence rate ranging from 17 to 41% (8).
Posttransplant de novo autoimmune hepatitis has also
been described, although it is still an unsolved question
whether it is a true autoimmune disease or a type of
rejection (9). The diagnosis of recurrent and de novo
AIH is often challenging, and it is usually treated
by increasing or re-introducing immunosuppressant
(mainly corticosteroid) (10).

The scope of this review is to: (A) overview
the indications and outcomes of patients with end-
stage AIH; and (B) discuss the characteristics of its
recurrence and de novo AIH in the allograft for better
understanding of both improving liver transplantation in
this setting and better understanding of the pathogenesis
of the primary, recurrent and de novo AIH.

2. Indication of liver transplantation for chronic and
acute liver failure due to autoimmune hepatitis

The majority of patients (more than 75%) with AIH are
presented with chronic disease (//-13). Its diagnostic
criteria have been standardized and validated by the
International Autoimmune Hepatitis Group (IAIHG)
and is widely used (/4). On the other hand, although
several useful prognostic models are proposed in
other autoimmune liver diseases such as primary
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biliary cirrhosis and primary sclerosing cholangitis
(15), there are no useful prognostic tools available
in AIH. Thus, the indication for LT based on the
prognosis of the native liver in the AIH setting should
be evaluated similarly as other non-autoimmune liver
diseases; LT is usually indicated in patients with
chronic decompensated liver disease with a Model
for End-Stage Liver Disease (MELD) score of > 15
(16). Complications of hepatopulmonary syndrome,
portopulmonary hypertension and hepatocellular
carcinoma with or without an elevated Child-Pugh
score can be other factors in consideration for the
timing of LT and a MELD exceptional point (/7-21).

In contrast, fewer cases with AIH are presented with
acute hepatitis, and a subset of these meet the criteria
for acute liver failure (ALF). Because the number of
"acute AIH" cases are few, it is usually difficult to
propose optimal and simplified diagnostic criteria in this
setting (22,23). Further studies are strongly warranted
to find reliable biomarkers capable of defining AIH as
the pathogenic process related to the development of
ALF. Indeed, diagnosis of AIH in acute phase is based
on serological markers such as autoantibodies, absence
of viral/alcoholic/drug-induced etiology, physician's
(clinical) experience, and when possible histopathological
features (23). Especially severe coagulopathy induced by
ALF often makes the decision to perform liver biopsies
difficult, but finding the characteristics of central zonal
perivenular hepatitis, a feature infrequently observed in
chronic AIH is reported to be useful in acute hepatitis by
AIH (24). However, in real clinical situations, the rapid
and significant deterioration of patients with ALF forces
physicians to decide whether the immunosuppressive
therapy or urgent LT should be considered, before
sufficient information for the diagnosis of AIH is
obtained (7,11).

The important issues in management of ALF by
ATIH are: (A) establishing an appropriate diagnosis;
(B) evaluation of risks and potential benefits
of immunosuppressive therapy; and (C) urgent
consideration for LT (25). As per the currently available
data, universal application of imunosupressant (mainly
corticosteroids) in ALF by AIH should be cautiously
considered or even avoided, because of the risk of
active infection/sepsis that might deprive a chance for
LT which often could be the only curative treatment for
this population (/7). The critical issues in this decision
are the selection of candidates for steroid therapy and
the timing of withdrawal of steroids in viewing the

possibility for LT. There are reports mentioning that
a higher MELD score (such as greater than 24 or 28
points) was associated with poor response to steroid
therapy (/7,12). In addition, those receiving but not
responding to steroids immediately (within 3 days)
following its initiation showed a poor outcome (25).
Thus, it can be argued that patients with ALF caused by
AIH and severe deterioration should not receive steroids,
and that immunosuppression should be discontinued
and urgent LT becomes crucial if responses to such
immunosuppressants are not confirmed promptly after
introduction (7,25).

3. Incidence of liver transplantation and its outcome

AIH is a relatively rare indication for LT; around
4-6% of transplantations in United States have been
for AIH (26). European Liver Transplant Registry
(ELTR) reported that 991 cases (3%) of all the 39,196
liver transplants performed in Europe from 1988 to
2001 were for those with AIH (27). Sixty of 5,510
(1%) living-donor liver transplantations (LDLT) were
performed for patients with AIH between 1989 and
2009 in Japan (28).

The outcome following LT has been reported to
be successful, since the development of the modern
regimen of immunosuppressants which consists of
the combination of corticosteroid and tacrolimus/
cyclosporine A with or without mycophenolate mofetil
(MMF), with 1- and 5-year graft survival rates of 84%
and 75%, respectively, and 5- and 10-year patient
survival rates of 80-90% and 75%, respectively (2,29).
Especially as an important prognostic factor, recurrent
AIH following LT and de novo autoimmune hepatitis,
which are further discussed below, should be paid
attention to (8,9).

In recipients who received LT with decompensated
cirrhosis, there should be awareness for the development of
osteoporosis. As AIH is predominantly in postmenopausal
women with long-term use of corticosteroids, its risk is
considered to be enormously high. The measurement of
bone mineral density as well as the early initiation of
medications such as vitamin D, calcium preparations or
bisphosphonate, even before LT, is essential (30,31).

4. Diagnosis of recurrent autoimmune hepatitis, its
risk factors and management

Despite receiving successful LT, several LT centers

Table 1. Diagnostic criteria of recurrent autoimmune hepatitis (34-36)

- Liver transplantation for confirmed diagnosis of autoimmune hepatitis
- Elevated transaminases

- Hyper-gammaglobulinemia (elevation of IgG)

- Presence of autoantibodies (ANA, SMA and/or Anti-LKM1)

- Compatible histopathology(interface hepatitis, portal inflammation and/or lymphoplasmacytic inflammatory infiltrates)

- Response to corticosteroid
- Exclusion of differential diagnostic considerations
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have reported recurrent AIH posttransplantation (8,32),
since the first report by Neuberger et al. in 1984 (33).
However, there are no specific biomarkers to diagnose
recurrent AIH. Currently proposed diagnostic criteria
for recurrent AIH are shown as Table 1; it is essential to
distinguish from other etiologies causing liver damage
such as rejection, drug induced liver injury, biliary
problems and viral hepatitis (34-36).

Recurrence rate of AIH posttransplant has been
reported to be 17-41% (Table 2) (5,34,37-46), but they
might have been influenced by diagnostic criteria,
immunosupressants, follow up period, and the timing
of liver biopsy especially between biopsy per protocol
versus when clinically indicated.

Several risk factors of recurrent AIH have been
proposed, but the clinical validity is still controversial
(47). Although this is still controversial, the status of
human leukocyte antigen DR3 (HLA-DR3) or HLA-
DR4 were associated with a risk of recurrence in some
research (33,40,48,49). 1t has been reported that the
incident rate of rejection following LT is higher in AIH
patients than non-autoimmune disease, although the

Table 2. Published series of recurrent autoimmune hepatitis
following liver transplantation

Time to
recurrence
(median, mo)

Cases Recurrence
Auth Y
uthors ear () rate (%)

Prados et al.(37) 1998 27 33 30
Milkiewicz et al.(38) 1999 47 28 29
Ratziu et al.(39) 1999 25 20 24
Reich et al.(5) 2000 32 25 15
Gonzales-Koch et al.(40) 2001 41 24 52
Yusoff et al.(41) 2002 12 17 n/a
Heffron et al.(42) 2002 52 17 39
Molmenti et al.(34) 2002 55 20 n/a
Renz et al.(43) 2002 37 32 24
Duclos-Vallee et al.(44) 2003 17 41 30
Vogel et al.(45) 2004 28 32 12
Montano-Loza et al.(46) 2009 46 24 30

Table 3. Published series of de novo autoimmune hepatitis
following liver transplantation

Median time
Cases Frequency

Authors Year () %) tXI[]l_? (nrfl\:))
Kerkar et al.(55) 1998 180 4 24
Gupta et al.(56) 2001 115 5 102
Hernandez et al.(57) 2001 155 2.5 61
Miyagawa-Hayashino ez al.(58) 2004 633 2.1 37
Venick et al.(59) 2007 619 6.6 84
Eguchi et al.(60) 2008 72 5.6 18 (mean)
Cho et al.(61) 2011 149 2.7 78 (mean)

impact of rejection for recurrent AIH is not certain (5,32).
Interestingly it is suggested that acute (fulminant) AIH
is less likely to recur than chronic presentation following
LT (5). Primarily the immunosuppressive regimen
does not seem to have great impact on recurrence rate
(50). However, caution should be exercised when
tapering patients off immunosuppression, especially
corticosteroids, because recurrence has been associated
with its discontinuation (29,30,51).

For recurrent AIH, mostly a re-introduction or an
increase in the dose of corticosteroids and azathioprine
is applied, and the response to this treatment is
usually reasonable (40,52). For those refractory to the
treatment, an alternative attempt, such as conversion
to cyclosporine from tacrolimus (53), conversion to
sirolimus from cyclosporine (54) or the addition of
MMF (35), should be applied. However, there have
been cases that required re-transplantation due to
recurrence of AIH (38,39).

5. De-novo autoimmune hepatitis

A clinical entity with clinical, serologic, and histologic
features resembling AIH may develop in adults and
children undergoing LT for end-stage liver disease
other than ATH, which is called de novo AIH (9).
De novo AIH was first reported in pediatric cases in
1998 (55), followed by several adult cases shown in
table 3, with frequencies ranging 2.1-6.6% (55-61).
Clinical manifestations of de novo AIH are usually
similar to those of recurrent AIH, namely characterized
by an infiltrate rich in plasma cells with interface
hepatitis and perivenular necro-inflammation as well
as elevated serum gammaglobulin (high 1gG) and
positive autoantibodies (62). In 2006, Banff working
group proposed the diagnostic criteria for de novo AIH
(Table 4) (36). However in some cases, serum IgG or
autoantibodies can be normal (67), and such variations
make the understanding and the diagnosis of de novo
hepatitis challenging.

As a risk factor developing de novo AIH, the
appearance of autoantibodies post-LT (63), repeated
cellular rejection (58,59), positive HLA DRB1*03 (64),
positive anti-GSTT1 (65), and cyclosporine compared
to tacrolimus (66) have been reported. Importantly,
there have been several publications regarding de novo
hepatitis during or after interferon-based anti-HCV
treatment for recurrent hepatitis C posttransplantation
(67-69). However, its pathophysiology is still uncertain,
and it is still controversial whether de novo AIH
represents a specific type of rejection or a form of

Table 4. Diagnostic criteria of de novo autoimmune hepatitis by Banff Working Group (36)

- Interface hepatitis with portal lymphocytic infiltrates
- Significant titers (> 1:160) of ANA, SMA, or Anti-LKM1
- Hyper-gammaglobulinemia

- Exclusion of virus-induced or drug-related hepatitis and late acute or chronic rejection
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hepatitis related to auto- or allo-immunity (9).

Once diagnosed as de novo AIH, treatment with
corticosteroids alone or in combination with azathioprine
or MMF should be considered in addition to the basic
immunosuppressive regimen (55,64,70). Development
of cirrhosis and either death or requirement for
retransplantation have been observed without successful
immunosuppressive treatment for de novo AIH; however,
well treated patients seem to be spared from progressive
disease (56,64,70).

6. Conclusion

The indication for LT in patients with end-stage liver
disease due to AIH is similar to those other than AIH,
and its outcome seems reasonable. However, recurrent
and de novo AIH have been a growing concern; further
studies are strongly awaited to reveal their clinical
characteristics and pathophysiology.
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