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Autoimmune hepatitis

1 Introduction

Autoimmune hepatitis (AlH) is a chronic inflammatory liver disease
that is associated with serological findings of certain autoanti-
bodies and elevated gamma globulin levels. Its prevalence in Europe
is around 15-25 per 100,000 inhabitants."? AIH affects about
three times as many women as men and can occur at any age."*
In 4-14% of cases, AlH presents concurrently with primary biliary
cholangitis (PBC) and in 2-8% of cases, it presents concurrently
with primary sclerosing cholangitis (PSC).>=8 In about 40% of
cases, AlH is associated with extrahepatic autoimmune diseases
or phenomena, most commonly with autoimmune thyroiditis®'®
(Table 1).

Prevalence of AIH in males versus females



Extrahepatic diseases
associated with AIH

Prevalence
[reference values]

Autoimmune thyroiditis

10-23%°™"

Ulcerative colitis 1-8%°"
Rheumatoid arthritis 2—-8%910.12
Sjogren syndrome 1-15%"°10.12
Celiac disease 1-2%31012
Systemic lupus erythematosus | 1-13%°"2
Type 1 diabetes 1-9%°"
Multiple sclerosis 0.4-1%?%1012
Vitiligo 1-2%°1°
Polymyalgia rheumatica 1%'°
Psoriasis 3%
Mixed connective 2.5%"
tissue disease

Raynaud'’s disease 1.6%°
Alopecia areata 1%?°

Table 1: Extrahepatic, immune-mediated diseases/phenomena that may occur

in association with AIH
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2 Clinical presentation and natural course

AlH is characterized by loss of immunological tolerance to hepato-
cytes in genetically predisposed patients leading to inflammatory
liver injuries which can result in the development of liver fibrosis
and ultimately in liver cirrhosis. Approximately 30% of patients
are asymptomatic at the time of diagnosis.>*''2 In these cases,
AlH is often diagnosed during investigation for unexplained
elevated liver enzymes on routine testing or testing performed
for other reasons. Frequently, clinical presentation of this disease
is non-specific and characterized by symptoms such as reduced
physical performance, fatigue, pain in the upper right region of
the abdomen, and/or arthralgia. In approximately 30% of adult
AlH patients, liver cirrhosis is already present at the time of diagno-
sis.24115 |In these patients, typical skin symptoms (such as spider
naevi or palmar erythema) may be detected, as well as in later
stages symptoms of liver dysfunction and portal hypertension,
such as hepatic encephalopathy, ascites, and esophageal varices
(Fig. 1). Approximately 25% of patients initially exhibit an acute
hepatitis with jaundice, which in rare cases can progress to
fulminant or even acute liver failure.216-'8

Autoimmune polyglandular syndrome type 1 (APS-1) is a form
of AIH which is found in about 10-18% of patients. APS-1 is
characterized by chronic mucocutaneous candidiasis, ectodermal
dystrophies, and immune-mediated tissue destruction of endo-
crine organs (hypoparathyroidism, adrenal insufficiency, and
hypogonadism).®'® In 22% of patients with APS-1 and AlH,
antinuclear antibodies (ANA) are detectable, but other autoanti-
bodies that can be found in AIH patients are not detected.®?°
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3 Diagnosis

The diagnostic criteria for AIH include the detection of certain
autoantibodies, elevated immunoglobulin G (IgG) levels, a cor-
responding liver histology, and the exclusion of viral hepatitis.
In routine laboratory diagnostics, increased transaminase levels
are usually observed, with alanine aminotransferase (ALT) levels
being higher than aspartate aminotransferase (AST) levels in the
absence of advanced fibrosis/cirrhosis (AST:ALT < 1). If cirrhosis

is present, the ratio may reverse and a De Ritis ratio of > 1
(AST:ALT > 1) may be observed. Furthermore, elevated total gamma
globulin levels may be detected in the serum electrophoresis.

Additional verification of the AIH diagnosis is achieved through
guantitative measurement of IgG levels, as well as the detection
of antinuclear antibodies (ANA), antibodies against smooth muscle
actin (SMA), liver kidney microsome type 1 (LKM-1), and soluble
liver antigen/liver-pancreas antigen (SLA/LP)."%" The latter are very
specific for AIH and can be found in up to 30% of patients.22"22
Anti-SLA/LP antibodies are more commonly observed in combi-
nation with ANA and/or SMA, and can be found without simul-
taneous detection of other antibodies in approximately 10%

of cases.?'-?3 Depending on the autoantibody profile, it is possible
to distinguish between AIH type 1 (ANA, anti-SMA, and/or
anti-SLA/LP antibodies) and AlH type 2 (antibodies against LKM-1
or, more rarely, against LKM-3 and/or against liver cytosol
[anti-LC1]).2'° The majority of patients (about 75%) will have
AlH type 1.2" AlH type 2 generally affects younger patients and,
in comparison to AlH type 1, is more frequently associated with
a fulminant course of the disease.'%-242



ANA (and anti-SMA) can also occur in other liver diseases, such
as viral hepatitis, steatohepatitis, or drug-induced liver injury
which can be explained by neoantigen expression and activation
of the immune system.'2¢ Anti-LKM antibodies have also been
reported in other liver diseases such as chronic hepatitis C virus
infection.?”28 However, these antibodies differ from the LKM-1
antibodies found in AIH in regard to their recognizing target an-
tigens.'®2° In the case of an acute/fulminant presentation, auto-
antibodies and elevated IgG levels may also be missing.*°

If elevated cholestasis parameters are detected (alkaline phos-
phatase [AP], gamma-glutamyltransferase [GGT] and possibly
bilirubin), it is necessary to consider liver diseases such as PBC,
PSC or IlgG4-cholangiopathy, as well as the possibility of drug-
induced liver injury — for instance cholestatic hepatitis caused
by azathioprine.

A liver biopsy should be performed to confirm the diagnosis,

and to exclude other or clarify coexisting liver diseases (e.g. PBC).
Although there are no pathognomonic histological criteria for
AlH, typical histological changes may be detected. These include
lymphocytic or lymphoplasmacellular infiltrates at the portal-
parenchymal interface (interface activity). However, the absence
of plasma cells (in about a third of cases) does not exclude AIH.3'
Liver histology may also show necroses and regeneration phe-
nomena such as rosette formation (several hepatocytes surround-
ing a bile canaliculus) and the presence of neoductuli (Fig. 2)."°
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Fig. 2: Microscopic image of a liver biopsy from a patient with AlH, depicting elevated
numbers of plasma cells and rosette formation, 400-fold magnification

The diagnosis “autoimmune hepatitis” is always an exclusion diag-
nosis. It is based on clinical, histological and serological findings.
Diagnostic scores can be helpful in verifying the AIH diagnosis.'
A diagnostic scoring system for assessing the likelihood of AlH
was created and later revised by the International Autoimmune
Hepatitis Group (IAHG). This scoring system uses the following
diagnostic criteria: sex, ratio of alkaline phosphatase to trans-
aminases, lgG/gamma globulin, autoantibodies, viral hepatitis
markers, medications, drug abuse, alcohol consumption, genetic
factors, other autoimmune diseases, liver histology, and response
to immunosuppressive treatment.?> A simplified scoring system
based on the detection of autoantibodies, IgG elevation, liver
histology, and the exclusion of viral hepatitis is considered com-
parable to the IAHG scoring system (Table 2).3% This less complex
system can be used to verify AIH diagnosis in a clinical setting.

10



Variable Limit value Points
ANA or SMA* > 1:40 1
> 1:80 2
or LKM antibodies* > 1:40 2
or SLA/LP antibodies* | Positive 2
IgG > upper normal limit 1
> 1.1 x upper limit 2
of normal
Liver histology Consistent with AlH 1
Typical of AIH 2
No viral hepatitis Yes 2
*Maximum number of points for all antibodies: | 2
Score > 6: Probable AIH
Score > 7: Definite AIH

Table 2: Simplified score for determining the likelihood of AlH3233
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4 Drug treatment

Immunosuppressive treatment prolongs the survival of patients
with AIH.3* AIH patients with moderate or severe inflammatory
activity, or patients with mild inflammatory activity and symptoms
or risk factors such as relevant fibrosis/cirrhosis, should therefore
receive treatment.?'® From a histological perspective, clinically
relevant inflammatory activity is present in case of a modified
hepatitis activity index according to Ishak (mHAI) of > 4-6/18
points.21%35 Elevated transaminase and IgG levels are surrogate
markers for inflammatory activity. It remains unclear whether
patients with low activity and no risk factors benefit from immu-
nosuppressive treatment.>'® An argument for immunosuppressive
treatment in this situation may be that the natural course of AlH
is generally progressive.3® In addition, fluctuating transaminase
levels may lead to underestimation of inflammatory activity.?”
Therefore, immunosuppressive treatment can be considered
even in the case of lower disease activity, in order to prevent AlH
flares and thus possible fibrosis progression, until the dynamics
of the disease can be assessed over time."®

The aim of the treatment is to induce and maintain complete bio-
chemical remission (normalization of transaminase levels and IgG)
and histological remission (mHAI < 3/18 points), preventing pro-
gression towards liver cirrhosis and associated complications.’2°
Histological remission generally lags behind biochemical remission
by several months, and biochemical remission does not always
occur in conjunction with complete histological remission.36:38.33

12



4.1 Therapies for remission induction and maintenance

Prednisone/prednisolone should be used for the induction of
remission. In patients without advanced fibrosis/cirrhosis, treat-
ment with budesonide can be used instead (see below).

Prednisone/prednisolone treatment can be performed as mono-
therapy (60 mg/day or 0.5-1 mg/kg bw/day), or as a combination
therapy of prednisone/prednisolone (30 mg/day) and azathio-
prine (50 mg/day).>'°"” For remission induction, monotherapy with
azathioprine alone is not sufficiently effective.3* After beginning
the prednisone/prednisolone treatment, azathioprine at an initial
dose of 50 mg/day should be added in timely manner. The azathio-
prine treatment should then be increased to 1-2 mg/kg bw/day
according to treatment response and possible side effects.’® Com-
pared to prednisone/prednisolone monotherapy, fewer steroid-
specific side effects can be expected with the combination therapy,
which is based on a lower initial prednisone/prednisolone dose,
while its efficacy is comparable. However, higher prednisone/
prednisolone doses (up to 1 mg/kg bw/day), which should lead
to a faster remission induction, may also be justified in combina-
tion therapy.'® During steroid therapy, osteoporosis prophylaxis

is recommended.'®

In patients without advanced fibrosis/cirrhosis, and particularly

in patients with an increased risk profile for steroid-related

side effects — such as diabetes or osteoporosis — budesonide

(3 x 3 mg/day) in combination with azathioprine (1-2 mg/kg
bw/day) can be used instead of prednisone/prednisolone for
remission induction.'®4° Budesonide has a more favorable side
effect profile than prednisone/prednisolone, which can be attrib-
uted to its high first-pass effect in the liver and the associated
lower systemic steroid level. In a multicenter, phase 2b study
coordinated in Germany, the efficacy and incidence of side effects
of budesonide (initial dose: 3 x 3 mg/day) in combination with
azathioprine (1-2 mg/kg bw/day) were compared with prednisone
(initial dose: 40 mg/day) in combination with azathioprine
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(1-2 mg/kg bw/day).?® The primary end point — complete biochem-
ical remission without steroid-related side effects — was more
frequently achieved in the budesonide group (47%) than in the
prednisone group (18.4%). After 6 months of treatment, there
was an option to switch from prednisone to budesonide, which
significantly reduced prednisone-related side effects from 44.8%
to 26.4% after an overall treatment period of 12 months (Fig. 3).4°
This study demonstrates that budesonide in combination with
azathioprine is suitable for the induction and maintenance of
remission, and is associated with fewer steroid-related side effects.
However, budesonide should not be used for patients with ad-
vanced fibrosis/cirrhosis, because of an enhanced risk of reduced
hepatic metabolism and increased toxicity as well as reports

of portal vein thrombosis and other complications.*'42

50 p < 0.002
g
£ 40
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(months 1-6) (months 7-12)

Fig. 3: Patients who received a 6-month combination therapy with prednisone (40 mg/day
with subsequent gradual dose reduction to 10 mg/day) and azathioprine (1-2 mg/kg
bw/day) showed a significant reduction in steroid-specific side effects 6 months after
switching to a combination therapy with budesonide (3 x 3 mg/day, after remission:
reduction to 2 x 3 mg/day) and azathioprine (1-2 mg/kg bw/day).*°



When azathioprine is used, potential side effects such as blood
count changes and hepatotoxicity, as well as the occurrence of
pancreatitis, must be considered (Table 3). If azathioprine is not
tolerated due to side effects (which is the case for approx. 10%
of patients), therapy can be switched to mycophenolate mofetil
(up to 2 g/day).>'°%43 Alternatively, treatment with 6-mercapto-
purine (active metabolite of azathioprine) can also be attempted,
as some patients tolerate this substance despite azathioprine
intolerance. 2104445

In the case of a fulminant course of the disease, short duration
treatment with high-dose intravenous steroids can be attempted,
but the risk of infections has to be weighed. When AIH occurs

as acute liver failure, a liver transplantation center must be imme-
diately contacted.!®

Therapeutic response is assessed by monitoring aminotransferase
and IgG serum levels. The prednisone/prednisolone dose is grad-
ually reduced depending on the treatment response. The aim

is to taper prednisone/prednisolone after biochemical remission
is achieved and to maintain remission with azathioprine (up to

2 mg/kg bw/day) alone or in combination with the lowest required
dose of prednisone/prednisolone. As an alternative for patients
without liver cirrhosis, and especially in cases where the risk

of steroid-related side effects (Table 3) should be avoided, bude-
sonide (2 x 3 mg/day) can be combined with azathioprine for
remission maintenance.'®4° For patients with azathioprine intoler-
ance and low disease activity, low-dose prednisone/prednisolone
monotherapy can be considered.?
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Potential side effects of AlH treatment

Prednisone/prednisolone Azathioprine

Cushing'’s syndrome Leukopenia,
thrombocytopenia

Osteoporosis/osteopenia Anemia

Diabetes mellitus Nausea, vomiting

Weight gain, edema Diarrhea

Liver steatosis Pancreatitis

Glaucoma, cataract Liver damage

Table 3: Possible side effects of prednisone/prednisolone or azathioprine treatment

Discontinuation of maintenance treatment should be attempted,
at the earliest, two years after complete biochemical remission
has been achieved (preferably with monotherapy).?'° Performing
a liver biopsy prior to treatment withdrawal can help to determine
the risk of relapse. Patients with persistent histological inflamma-
tory activity are at high risk of relapsing after discontinuation of
treatment and should therefore continue treatment.2'94¢ A liver
biopsy prior to treatment discontinuation is particularly advisable
for patients who have lower tolerance to a repeated remission
induction therapy following a relapse.? A relapse is possible even
years after treatment discontinuation and successful remission;
regular laboratory monitoring is therefore required for the rest
of the patient’s life."%4

16



4.2 Management of patients with inadequate response
or non-response to standard therapy

Approximately 10% of patients exhibit no response to the standard
immunosuppressive treatment.?'° In the case of treatment failure,
compliance should be verified and the presence of co-existing
liver diseases should be clarified. In patients with no response, or
sub-optimal response, longer treatment (at least 4 weeks) with
higher doses of prednisone/prednisolone (60 mg/day) and aza-
thioprine (up to 2 mg/kg bw/day, if tolerated) can be performed
or alternative immunosuppressive drugs can be used.?'° Patients
who do not respond sufficiently to initial budesonide treatment
should be switched to prednisone/prednisolone treatment.2°

The use of alternative immunosuppressive drugs, such as calcineu-
rin inhibitors (cyclosporine A or tacrolimus), should be discussed
with a liver center.'® These drugs are used as second-line treat-
ment for AIH, taking into account the possible side effects such
as infections, changes in blood count, metabolic disorders, renal
failure, and risk of developing malignoma. Compared with calci-
neurin inhibitors, there is less experience with other alternative
immunosuppressive medications for the treatment of AlH patients
non-responding to standard therapy. There is some evidence that
mTOR inhibitors such as sirolimus and everolimus may induce
remission in this situation.*®4° In particularly difficult cases, anti-
TNFo antibody treatment may be considered.>® However, it should
be noted that there have also been reported cases of AlH induced
by administration of infliximab.>'>2 There are also indications
that anti-CD20 antibodies could be a successful rescue therapy
for AIH.53
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5 Prognosis

For the majority of AIH patients, the prognosis is good —
largely dependent on a positive response to immunosuppressive
treatment.>*>> However, patients who fail to respond to long-
term therapy have an increased risk of disease progression and
cirrhosis development. AlH progression towards liver cirrhosis
can be accelerated by co-existing liver diseases. AlH cirrhosis is
associated with higher liver-related mortality and higher overall
mortality.'®'3¢ The risk of developing hepatocellular carcinoma
in AlH cirrhosis is 1-2% per year.2%”>8 Monitoring of AlH cirrhosis
patients by abdominal ultrasound is recommended at 6-month
intervals.?1°

18



6 Summary

Autoimmune hepatitis (AlH) is a chronic, autoimmune-mediated
liver disease which, if untreated, can progress to cirrhosis. It is
characterized by elevated transaminase levels, elevated IgG levels,
and the occurrence of typical autoantibodies and histological
changes. AlH responds well to immunosuppressive treatment in
the majority of cases. As with other chronic liver diseases, AlH
symptoms are non-specific or may be absent.

The standard therapy is prednisone/prednisolone in combination
with azathioprine. For patients without liver cirrhosis, budesonide
instead of prednisone/prednisolone can be used in combination
with azathioprine. The side effects of prednisone/prednisolone
treatment can be reduced by switching to budesonide, due to its
high first-pass effect. In patients who do not respond to standard
therapy, alternative immunosuppressive agents used in rheumatol-
ogy and transplantation medicine may be considered. However,
these treatments have only been tested in small case series with
a heterogeneous patient population, and they should therefore
be used in an individually tailored manner after consultation with
a liver center.

19



Autoimmune hepatitis

7 References

1. Gleeson D, Heneghan MA. British Society of Gastroenterology (BSG) guidelines for
management of autoimmune hepatitis. Gut. 2011;60(12):1611-29.

2. European Association for the Study of the Liver. EASL Clinical Practice Guidelines:
Autoimmune hepatitis. J Hepatol. 2015;63(4):971-1004.

3. de Boer YS, van Gerven NM, Zwiers A, Verwer BJ, van Hoek B, van Erpecum KJ, et al.
Genome-wide association study identifies variants associated with autoimmune
hepatitis type 1. Gastroenterology. 2014;147(2):443-52.e5.

4. Grgnbak L, Vilstrup H, Jepsen P. Autoimmune hepatitis in Denmark: incidence,
prevalence, prognosis, and causes of death. A nationwide registry-based cohort study.
J Hepatol. 2014;60(3):612-7.

5. Gheorghe L, lacob S, Gheorghe C, lacob R, Simionov |, Vadan R, et al. Frequency and
predictive factors for overlap syndrome between autoimmune hepatitis and primary
cholestatic liver disease. Eur J Gastroenterol Hepatol. 2004;16(6):585-92.

6. Boberg KM, Chapman RW, Hirschfield GM, Lohse AW, Manns MP, Schrumpf E.
Overlap syndromes: the International Autoimmune Hepatitis Group (IAIHG) position
statement on a controversial issue. J Hepatol. 2011;54(2):374-85.

7. Abdalian R, Dhar P, Jhaveri K, Haider M, Guindi M, Heathcote EJ. Prevalence of
sclerosing cholangitis in adults with autoimmune hepatitis: evaluating the role of
routine magnetic resonance imaging. Hepatology. 2008;47(3):949-57.

8. Lewin M, Vilgrain V, Ozenne V, Lemoine M, Wendum D, Paradis V, et al. Prevalence
of sclerosing cholangitis in adults with autoimmune hepatitis: a prospective magnetic
resonance imaging and histological study. Hepatology. 2009;50(2):528-37.

9. Wong GW, Yeong T, Lawrence D, Yeoman AD, Verma S, Heneghan MA. Concurrent
extrahepatic autoimmunity in autoimmune hepatitis: implications for diagnosis, clinical
course and long-term outcomes. Liver Int. 2017;37(3):449-57.

10. Strassburg CP, Beckebaum S, Geier A, Gotthardt D, Klein R, Melter M, et al.
[Practice guideline autoimmune liver diseases - AWMF-Reg. No. 021-27].
[Article in German] Z Gastroenterol. 2017;55(11):1135-226.

11. Werner M, Prytz H, Ohlsson B, Almer S, Bjornsson E, Bergquist A, et al. Epidemiology
and the initial presentation of autoimmune hepatitis in Sweden: a nationwide study.
Scand J Gastroenterol. 2008;43(10):1232-40.

12. Muratori P, Granito A, Quarneti C, Ferri S, Menichella R, Cassani F, et al. Autoimmune
hepatitis in Italy: the Bologna experience. J Hepatol. 2009;50(6):1210-8.

13. Feld JJ, Dinh H, Arenovich T, Marcus VA, Wanless IR, Heathcote EJ. Autoimmune
hepatitis: effect of symptoms and cirrhosis on natural history and outcome.
Hepatology. 2005;42(1):53-62.

14. Roberts SK, Therneau TM, Czaja AJ. Prognosis of histological cirrhosis in type 1
autoimmune hepatitis. Gastroenterology. 1996;110(3):848-57.

15. Ngu JH, Gearry RB, Frampton CM, Stedman CA. Predictors of poor outcome
in patients with autoimmune hepatitis: a population-based study. Hepatology.
2013;57(6):2399-406.

20



16. Takahashi H, Zeniya M. Acute presentation of autoimmune hepatitis: Does it exist?
A published work review. Hepatol Res. 2011;41(6):498-504.

17. Manns MP, Czaja AJ, Gorham JD, Krawitt EL, Mieli-Vergani G, Vergani D, et al.
Diagnosis and management of autoimmune hepatitis. Hepatology. 2010;51(6):2193-213.

18. Stravitz RT, Lefkowitch JH, Fontana RJ, Gershwin ME, Leung PS, Sterling RK, et al.
Autoimmune acute liver failure: proposed clinical and histological criteria. Hepatology.
2011;53(2):517-26.

19. Ahonen P, Myllarniemi S, Sipild |, Perheentupa J. Clinical variation of autoimmune poly-
endocrinopathy-candidiasis-ectodermal dystrophy (APECED) in a series of 68 patients.
N Engl J Med. 1990;322(26):1829-36.

20. Obermayer-Straub P, Perheentupa J, Braun S, Kayser A, Barut A, Loges S, et al. Hepatic
autoantigens in patients with autoimmune polyendocrinopathy-candidiasis-ectodermal
dystrophy. Gastroenterology. 2001;121(3):668-77.

21. Manns M, Gerken G, Kyriatsoulis A, Staritz M, Meyer zum Buschenfelde KH. Charac-
terisation of a new subgroup of autoimmune chronic active hepatitis by autoantibodies
against a soluble liver antigen. Lancet. 1987;1(8528):292-4.

22. Stechemesser E, Klein R, Berg PA. Characterization and clinical relevance of liver-
pancreas antibodies in autoimmune hepatitis. Hepatology. 1993;18(1):1-9.

23. Kanzler S, Weidemann C, Gerken G, Lohr HF, Galle PR, Meyer zum Buschenfelde KH,
et al. Clinical significance of autoantibodies to soluble liver antigen in autoimmune
hepatitis. J Hepatol. 1999;31(4):635-40.

24. Gregorio GV, Portmann B, Reid F, Donaldson PT, Doherty DG, McCartney M, et al.
Autoimmune hepatitis in childhood: a 20-year experience. Hepatology. 1997;25(3):541-7.

25. Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado EL, et al.
International Autoimmune Hepatitis Group Report: review of criteria for diagnosis of
autoimmune hepatitis. J Hepatol. 1999;31(5):929-38.

26. Heneghan MA, Yeoman AD, Verma S, Smith AD, Longhi MS. Autoimmune hepatitis.
Lancet. 2013;382(9902):1433-44.

27. Nishioka M, Morshed SA, Kono K, Himoto T, Parveen S, Arima K, et al. Frequency
and significance of antibodies to P4501ID6 protein in Japanese patients with chronic
hepatitis C. J Hepatol. 1997;26(5):992-1000.

28. Bortolotti F, Vajro P, Balli F, Giacchino R, Crivellaro C, Barbera C, et al. Non-organ spe-
cific autoantibodies in children with chronic hepatitis C. J Hepatol. 1996;25(5):614-20.

29. Klein R, Zanger UM, Berg T, Hopf U, Berg PA. Overlapping but distinct specificities
of anti-liver-kidney microsome antibodies in autoimmune hepatitis type Il and
hepatitis C revealed by recombinant native CYP2D6 and novel peptide epitopes.
Clin Exp Immunol. 1999;118(2):290-7.

30. Sonthalia N, Rathi PM, Jain SS, Surude RG, Mohite AR, Pawar SV, et al. Natural
history and treatment outcomes of severe autoimmune hepatitis. J Clin Gastroenterol.
2017;51(6):548-56.

31. Czaja AJ, Carpenter HA. Sensitivity, specificity, and predictability of biopsy inter-
pretations in chronic hepatitis. Gastroenterology. 1993;105(6):1824-32.

32. Hennes EM, Zeniya M, Czaja AJ, Pares A, Dalekos GN, Krawitt EL, et al. Simplified
criteria for the diagnosis of autoimmune hepatitis. Hepatology. 2008;48(1):169-76.

21



Autoimmune hepatitis

33. Yeoman AD, Westbrook RH, Al-Chalabi T, Carey |, Heaton ND, Portmann BC, et al.
Diagnostic value and utility of the simplified International Autoimmune Hepatitis Group
(IAIHG) criteria in acute and chronic liver disease. Hepatology. 2009;50(2):538-45.

34. Murray-Lyon IM, Stern RB, Williams R. Controlled trial of prednisone and azathioprine
in active chronic hepatitis. Lancet. 1973;1(7806):735-7.

35. Ishak KG, Zimmerman HJ. Morphologic spectrum of drug-induced hepatic disease.
Gastroenterol Clin North Am. 1995;24(4):759-86.

36. Soloway RD, Summerskill WH, Baggenstoss AH, Geall MG, Gitni¢ck GL, Elveback IR,
et al. Clinical, biochemical, and histological remission of severe chronic active liver
disease: a controlled study of treatments and early prognosis. Gastroenterology.
1972,63(5):820-33.

37. Dufour JF, Zimmermann M, Reichen J. Severe autoimmune hepatitis in patients with
previous spontaneous recovery of a flare. J Hepatol. 2002;37(6):748-52.

38. Summerskill WH, Korman MG, Ammon HV, Baggenstoss AH. Prednisone for chronic
active liver disease: dose titration, standard dose, and combination with azathioprine
compared. Gut. 1975;16(11):876-83.

39. Czaja AJ, Wolf AM, Baggenstoss AH. Laboratory assessment of severe chronic
active liver disease during and after corticosteroid therapy: correlation of serum
transaminase and gamma globulin levels with histologic features. Gastroenterology.
1981;80(4):687-92.

40. Manns MP, Woynarowski M, Kreisel W, Lurie Y, Rust C, Zuckerman E, et al. Budesonide
induces remission more effectively than prednisone in a controlled trial of patients
with autoimmune hepatitis. Gastroenterology. 2010;139(4):1198-206.

41. Mederacke I, Helfritz F, Puls F, Ringe KI, Klempnauer J, Manns MP, et al. Budd-Chiari
syndrome after treatment with budesonide in a cirrhotic patient with autoimmune
hepatitis. Ann Hepatol. 2012;11(1):143-4.

42. Hempfling W, Grunhage F, Dilger K, Reichel C, Beuers U, Sauerbruch T. Pharmaco-
kinetics and pharmacodynamic action of budesonide in early- and late-stage primary
biliary cirrhosis. Hepatology. 2003;38(1):196-202.

43. Hennes EM, Oo YH, Schramm C, Denzer U, Buggisch P, Wiegard C, et al. Mycophe-
nolate mofetil as second line therapy in autoimmune hepatitis? Am J Gastroenterol.
2008;103(12):3063-70.

44. Pratt DS, Flavin DP, Kaplan MM. The successful treatment of autoimmune hepatitis
with 6-mercaptopurine after failure with azathioprine. Gastroenterology.
1996;110(1):271-4.

45. Hubener S, Oo YH, Than NN, Hubener P, Weiler-Normann C, Lohse AW, et al. Efficacy
of 6-mercaptopurine as second-line treatment for patients with autoimmune hepatitis
and azathioprine intolerance. Clin Gastroenterol Hepatol. 2016;14(3):445-53.

46. Czaja AJ, Carpenter HA. Histological features associated with relapse after corticoster-
oid withdrawal in type 1 autoimmune hepatitis. Liver Int. 2003;23(2):116-23.

47. Czaja AJ. Late relapse of type 1 autoimmune hepatitis after corticosteroid withdrawal.
Dig Dis Sci. 2010;55(6):1761-9.

48. Chatrath H, Allen L, Boyer TD. Use of sirolimus in the treatment of refractory
autoimmune hepatitis. Am J Med. 2014;127(11):1128-31.

22



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Ytting H, Larsen FS. Everolimus treatment for patients with autoimmune hepatitis and
poor response to standard therapy and drug alternatives in use. Scand J Gastroenterol.
2015;50(8):1025-31.

Weiler-Normann C, Schramm C, Quaas A, Wiegard C, Glaubke C, Pannicke N, et al.
Infliximab as a rescue treatment in difficult-to-treat autoimmune hepatitis. J Hepatol.
2013;58(3):529-34.

Borman MA, Urbanski S, Swain MG. Anti-TNF-induced autoimmune hepatitis.
J Hepatol. 2014;61(1):169-70.

Rosner S, Schad A, Kittner J, Rahman F, Worns MA, Schuchmann M, et al. [Drug-induced
liver injury with an autoimmune phenotype following anti-TNF therapy - presentation
of cases and review of literature]. [Article in German] Z Gastroenterol. 2014;52(1):58-63.

Burak KW, Swain MG, Santodomingo-Garzon T, Lee SS, Urbanski SJ, Aspinall Al, et al.
Rituximab for the treatment of patients with autoimmune hepatitis who are refractory
or intolerant to standard therapy. Can J Gastroenterol. 2013;27(5):273-80.

Delgado JS, Vodonos A, Malnick S, Kriger O, Wilkof-Segev R, Delgado B, et al.
Autoimmune hepatitis in southern Israel: a 15-year multicenter study. J Dig Dis.
2013;14(11):611-8.

Kanzler S, Lohr H, Gerken G, Galle PR, Lohse AW. Long-term management and
prognosis of autoimmune hepatitis (AlH): a single center experience. Z Gastroenterol.
2001;39(5):339-48.

Verma S, Gunuwan B, Mendler M, Govindrajan S, Redeker A. Factors predicting
relapse and poor outcome in type | autoimmune hepatitis: role of cirrhosis development,
patterns of transaminases during remission and plasma cell activity in the liver biopsy.
Am J Gastroenterol. 2004;99(8):1510-6.

Yeoman AD, Al-Chalabi T, Karani JB, Quaglia A, Devlin J, Mieli-Vergani G, et al.
Evaluation of risk factors in the development of hepatocellular carcinoma in
autoimmune hepatitis: Implications for follow-up and screening. Hepatology.
2008;48(3):863-70.

Wong RJ, Gish R, Frederick T, Bzowej N, Frenette C. Development of hepatocellular
carcinoma in autoimmune hepatitis patients: a case series. Dig Dis Sci. 2011;56(2):578-85.

23









FALK FOUNDATION e.V.

Leinenweberstr. 5
ia_ﬂQ 79108 Freiburg
'FOUNDATION eV,
Germany

BU7e 7-12/2018 POP



