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The use of immunosuppression in autoimmune
hepatitis: A current literature review
Angela Cropley, and Martin Weltman
Department of Gastroenterology and Hepatology, Nepean Hospital, New South Wales, Sydney, Australia

Autoimmune hepatitis (AIH) is an organ specific autoimmune condition which can manifest at any age of life. The
heterogeneous nature of this condition means that great variation can be seen in severity, progression of disease and
response to treatment within this patient group. Since the 1980s prednisolone and azathioprine have been used for
induction and remission of the disease and remain the mainstay of treatment. Other immunosuppressive agents have
been employed in difficult to treat cases. While there is less published data regarding these agents compared with the
conventional treatments of steroid and azathioprine, there is mounting evidence to support the use of mycophenolate
mofetil as a second-line agent. The calcineurin inhibitors, though less studied, additionally show promise. More data is
needed on the use of biological agents in refractory disease. This review focuses on our centre’s approach to treatment
of AIH in the context of a contemporary review of the literature. (Clin Mol Hepatol 2017;23:22-26)
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INTRODUCTION
Autoimmune hepatitis (AIH) is an uncommon though serious
and potentially life-threatening disease which requires prompt
recognition and treatment by experienced hepatologists. In cases
unresponsive to conventional treatment, achieving disease remission can be difficult and institutions may vary in their experience
and management of this challenging patient group. The object of
this review is to impart our experience in the use of immunosuppression in AIH as well as provide a global perspective in the form
of a current literature review.
Autoimmune hepatitis is an organ specific autoimmune disease
that manifests as a chronic inflammatory disease of the liver, typically characterized by periportal inflammation, elevated autoanti-

bodies and hypergammaglobulinemia. A variety of clinical presentations can be observed ranging from mild, almost subclinical
disease to fulminant hepatitis.1 While the pathogenesis is not fully
understood, the current hypothesis is that an environmental agent
is thought to trigger a dysregulated T-cell response against auto
antigens in genetically susceptible individuals. A relative paucity of
regulatory T-cells amongst an inflammatory milieu driven by effector T-cells sustains and potentiates the disease.2,3 The worldwide
prevalence varies and is 10-20:100,000 in Europe, as high as
43:100,000 in Alaskan populations and as low as 4-5:100,000 in
Singapore and Brunei.4,5 There is a female predominance of 3:1.6
Up to a third of patients present with established cirrhosis.6 A
further third present with acute icteric hepatitis, though the majority of patients have subacute disease.6 Younger patients may
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present in a more acute fashion when compared with the elderly.6
However the prevailing view is that asymptomatic and symptomatic patients should be treated in the same manner, as the disease
progression is similar in both groups.7

DIAGNOSIS
Clinical practice guidelines are available to aid the accurate diagnosis of AIH. The diagnosis is based on the presence of specific
autoantibodies, immunoglobulin levels and histology as well as
the absence of acute viral serology.8,14
The classical histological hallmark of AIH is interface hepatitis
characterised by inflammation and erosion at the junction of the
hepatic parenchyma with the portal tracts. Centrilobular lesions
and necrosis are present when the disease is severe and progressive. Acute cases may appear histologically indistinct to drug induced liver injury.9 Fibrosis and cirrhosis may already be evident in
subacute disease.8

TREATMENT INDICATIONS
Absolute indications for treatment are a serum AST greater than
10 times the upper limit of normal or an AST greater than 5 times
the upper limit of normal in conjunction with a serum globulin
level greater than 2 times the upper limit of normal. Bridging or
multi-lobular necrosis at presentation is an absolute indication for
treatment given the risk of progression to cirrhosis.10 Furthermore,
incapavitating systemic symptoms such as fatigue and arthralgia
are also considered absolute indications for treatment.10
There is less clarity on the outcomes of those patients who
present with mild or no symptoms, or mild histological, or laboratory features of disease. As there remains no clear certainty to
predict those with a mild disease course, the prevailing view is
that treatment is indicated in the vast majority of cases of AIH.
Treatment is certainly justified in all patients with evidence of active disease, whether clinical, histological or serological, and especially in those with advanced liver disease.8,10
The primary goal of treatment is the complete resolution of
symptoms and biochemistry, and the prevention of hepatocellular
damage. Furthermore, as AIH is a chronic disorder, the secondary
goal is that of prevention of progression of fibrosis leading to cirrhosis.8
Corticosteroids, in particular prednisolone (or prednisone), are
http://www.e-cmh.org

the key initial therapy and need to be introduced early on in the
affected individual. They are effective in 80% of patients with
AIH including vulnerable patient subgroup populations such as
cirrhotic patients and the elderly.11-13
The addition of azathioprine is almost always necessary and
often becomes the mainstay of long-term treatment with or without corticosteroids.8,10,14 However, about 10–20% of patients do
not respond adequately to conventional therapy or are intolerant
of azathioprine.11 Failure to respond is characterized by deteriorating liver biochemistry (mainly transaminases) and, in some patients’, rapid progression to cirrhosis. Consequently, alternative
therapeutic regimens have been used and will be discussed further in this review.

STANDARD TREATMENT
Prednisone
The utility of prednisone in AIH was demonstrated in seminal
trials published in the 1970s and 1980s. These studies demonstrated the profound long-term mortality reduction with prednisolone treatment and established its use for induction and
remission for AIH.15,16 However owing to significant side effects
with the use of steroids, an alternate agent was sought, particularly for long-term disease control. Subsequent research focusing on azathioprine demonstrated its use as an effective
steroid sparing agent for maintenance of disease remission17,18
and it is the most widely used agent for this purpose today.
Prednisone remains the mainstay of induction therapy and is
frequently commenced concurrently with azathioprine on diagnosis. Ideally, upon resolution of liver biochemistry and clinical
parameters, azathioprine is continued alone in the remission
period. However, this is not always achievable, and frequently
prednisone is continued at a low dose to sustain remission. We
try where possible to limit long-term prednisone use to 10 mg
or less daily in this setting in order to minimise potential steroid adverse effects.
International guidelines recommend induction prednisone of 1
mg/kg/day, up to a maximum of 60 mg/day, when used as the
sole agent.10 This dose is lowered to a maximum of 30 mg/day
when used concurrently with azathioprine.10,14 An alternate approach of administering an induction dose of 60 mg/day of
prednisone in conjunction with azathioprine has been demonstrated to achieve more rapid biochemical remission in non-cirrhotic patients.19 In practice, this more aggressive approach

https://doi.org/10.3350/cmh.2016.0089

23

Clin Mol Hepatol
Volume_23 Number_1 March 2017

would be suitable for those patients with more florid acute
hepatitis.
Our approach is to commence prednisone concurrently with
azathioprine for induction of remission in AIH. In patients with
severe acute hepatitis including those patients with fulminant
hepatitis intravenous hydrocortisone can be used at 100 mg IV
QID. Generally though, we commence oral prednisone 40-50 mg/
day in the adult patient. Azathioprine is commenced concurrently
at 1 mg/kg/day and is titrated depending on disease response. A
suboptimal improvement in clinical parameters and liver biochemistry may prompt further escalation to 2 mg/kg/day to a maximum dose of 200 mg/day. However, patients usually respond to
modest doses of 100 mg daily or less.
Commencing azathioprine at diagnosis allows a therapeutic
maximum to be reached by the time remission is achieved with
steroids and provides time for dosage adjustments prior to the
maintenance stage if patient response is indeed suboptimal.
We use 6-mercaptopurine in instances of intolerable gastrointestinal side effects due to azathioprine, as less side effects
have been observed with this agent. 6-Mercaptopurine has
been employed elsewhere with good effect in AIH.20
In contrast to inflammatory bowel disease, measurements of
thiopurine metabolites are not a useful guide to therapy in
AIH.21-23 Rather, clinical parameters and transaminase levels
guide therapy. In our centre, serial monitoring of mean corpuscular volume, liver function and full blood count is performed to
monitor for toxicity.
Oral budesonide is an alternative to prednisone and lessens
systemic steroid side effects. It can be given at doses of 3 mg
twice or thrice daily in combination with azathioprine.24 Our
experience with budesonide is limited largely secondary to it
being a more expensive alternative to prednisone.
There is some evidence that its efficacy does compare favourably with prednisone and patients experience significantly
less steroid side effects.24 On the whole though, there is a
paucity of literature in relation to the use of budesonide in AIH
particularly its use in patients with refractory disease.

Alternative treatments to Corticosteroids and
Azathioprine
In cases of treatment failure with azathioprine or in the case
of drug intolerance, we use Mycophenolate mofetil (MMF). It
remains the most studied second line agent for the treatment
of AIH.10 It compares favourably with azathioprine as a first line
remission agent and is generally well tolerated.25 It can be giv24

en at doses of 1.5 to 2 g daily initially depending on patient
tolerance.10,26
There is increasing data to suggest that its role is largely in
patients who are intolerant to azathioprine, rather than in patients failing conventional treatment.27,28

OTHER AGENTS
The Calcineurin inhibitors, cyclosporine and tacrolimus have
been used in our centre for the treatment of isolated cases of
AIH refractory to conventional therapy with success. Cyclosporin is initiated at 2-5 mg/kg daily and Tacrolimus at 2-6 mg
daily. Their common mechanism is ultimate T-cell suppression.
As with the more commonly used agents, effectiveness of
treatment is monitored by serial measurements of liver biochemistry and the patient’s clinical picture. Repeat liver biopsy
is generally only required when response to therapy is totally
absent or disease progression or a superimposed insult to the
liver is suspected.
Cyclosporine has been employed elsewhere in disease refractory to steroids and azathioprine to achieve effective remission.29,30 However a common pattern observed in the published
data to date is the rapid recurrence of disease on dose reduction or cessation of this agent.8,31,32
Despite no reports of renal compromise in these studies of
cyclosporine in AIH, the potential of renal failure renders it a
less attractive agent for long-term remission. Similar renal effects are a potential consequence of tacrolimus use. However,
as with cyclosporine, it has been shown to be an effective remission agent in ours and other centres. Its use as a remission
agent has been supported by clinical trials.33,34
Other immunosuppressants have been less studied and published data are limited to small series and case reports. Our experience is limited with methotrexate and Rituximab. There is a
small amount of data to suggest effective remission with the
use of these agents elsewhere.35-37 There are understandably
concerns re using methotrexate to treat autoimmune liver disease as it is a known hepatotoxin. Interestingly, use of the biological agent infliximab has been associated with deranged liver function and positive autoantibodies, raising the question as
to whether it may precipitate AIH in other clinical contexts.38
The precise nature of this association has yet to be fully elucidated. 39 Despite this, as a therapeutic agent, it has been
shown to be effective in biochemical remission.40 The immuno-
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suppressants Sirolimus and Everolimus have also been used to
achieve partial or complete remission in patients who are refractory to conventional treatment.41,42 A possible role for their
use could be in those unable to tolerate calcineurin inhibitors.
The absolute numbers of patients failing conventional therapy is small, which ultimately limits worldwide expertise in the
treatment of this patient group. Our approach in this discrete
and challenging group of patients is to use MMF, and then to
employ cyclosporine or tacrolimus if MMF is not effective. Regular clinical review and monitoring of renal function is imperative. In our experience patients who remain refractory or have
severe fulminant hepatitis to treatment are best referred to a
transplant centre. If the disease remains non-fulminant then a
biologic agent can be employed and rituximab has been safely
employed and is the most studied biologic agent to date in
AIH. However, there is no real substantial data on the outcomes when using this agent.

2011;25:653-664.
3. Muratori L, Longhi MS. The interplay between regulatory and effector T cells in autoimmune hepatitis: Implications for innovative treatment strategies. J Autoimmun 2013;46:74-80.
4. Yang F, Wang Q, Bian Z, Ren LL, Jia J, Ma X. Autoimmune hepatitis:
East meets west. J Gastroenterol Hepatol 2015;30:1230-1236.
5. Boberg KM, Aadland E, Jahnsen J, Raknerud N, Stiris M, Bell H. Incidence and prevalence of primary biliary cirrhosis, primary sclerosing
cholangitis and autoimmune hepatitis in a Norwegian population.
Scand J Gastroenterology 1998;33:99-103.
6. Ansgar W, Mieli-Vergani G. Autoimmune hepatitis. J Hepatol 2011;
55:171-182.
7. Muratori P, Lalanne C, Barbato E, Fabbri A, Cassani F, Lenzi M, et al.
Features and progression of asymptomatic autoimmune hepatitis in
Italy. Clin Gastroenterol Hepatol 2016;14:139-146.
8. European Association for Study of the Liver. EASL clinical practice
guidelines: Autoimmune hepatitis. J Hepatol 2015;63:971-1004.
9. Washington MK. Autoimmune liver disease: overlap and outliers.
Mod Pathol 2007;20(Suppl 1):S15-S30.
10. Manns MP, Czaja AJ, Gorham JD, Krawitt EL, Mieli-Vergani G, Vergani D, et al. Diagnosis and management of autoimmune hepatitis.

CONCLUSION

Hepatology 2010;51:2193-2213.
11. Jothimani D, Cramp ME, Mitchell JD, Cross TJ. Treatment of autoim-

Autoimmune hepatitis is an organ specific disease that demonstrates heterogeneity in clinical presentation and disease
trajectory. Clinical course is dependent on individual responses
to current therapy. While the conventional treatment with steroids and azathioprine is effective in the vast majority of cases,
a small proportion of cases fail or do not tolerate standard
therapy. To date, the alternative regimes for AIH in this small
patient group understandably lack solid prospective data.
However MMF is a promising agent and evidence for its efficacy is mounting. We feel it is the most suitable second line
agent in refractory disease. Cyclosporin and tacrolimus are also
reasonable alternatives. More data is needed into biological
therapy before recommending these agents for difficult to treat
disease except for salvage therapy.

14. Gleeson D, Heneghan MA. British Society of Gastroenterology

Conflicts of Interest

17. Soloway RD, Summerskill WH, Baggenstoss AH, Geall MG, Gitnićk

mune hepatitis: a review of current and evolving therapies. J Gastroenterol Hepatol 2011;26:619-627.
12. Chen J, Eslick GD, Weltman M. Systematic review with metaanalysis: clinical manifestations and management of autoimmune
hepatitis in the elderly. Aliment Pharmacol Ther 2014;39:117-124.
13. Roberts SK, Therneau TM, Czaja AJ. Prognosis of histological cirrhosis
in type 1 autoimmune hepatitis. Gastroenterology 1996;110:848-857.
(BSG) guidelines for management of autoimmune hepatitis. Gut
2011;60:1611-1629.
15. Cook GC, Mulligan R, Sherlock S. Controlled prospective trial of corticosteroid therapy in active chronic hepatitis. Q J Med 1971;40:159-185.
16. Kirk AP, Jain S, Pocock S, Thomas HC, Sherlock S. Late results of
the Royal Free Hospital prospective controlled trial of prednisolone
therapy in hepatitis B surface antigen negative chronic active hepatitis. Gut 1980;21:78-83.
GL, Elveback IR, et al. Clinical, biochemical, and histological remission

The authors have no conflicts to disclose.

of severe chronic active liver disease: a controlled study of treatments
and early prognosis. Gastroenterology 1972;63:820-833.

REFERENCES

18. Summerskill WH, Korman MG, Ammon HV, Baggenstoss AH. Prednisone for chronic active liver disease: dose titration, standard dose,

1. Vierling JM. Autoimmune hepatitis and overlap syndromes: diagno-

and combination with azathioprine compared. Gut 1975;16:876-883.

sis and management. Clin Gastro Hep 2015;13:2088-2108.
2. Liberal R, Longhi MS, Mieli-Vergani G, Vergani D. Pathogenesis

19. Schramm C, Weiler-Normann C, Wiegard C, Hellweg S, Müller S,

of autoimmune hepatitis. Best practice and Research Clin Gastro

Lohse AW. Treatment response in patients with autoimmune hepati-

http://www.e-cmh.org

https://doi.org/10.3350/cmh.2016.0089

25

Clin Mol Hepatol
Volume_23 Number_1 March 2017

tis. Hepatology 2010;52:2247-2248.

closporine therapy in patients with steroid resistant autoimmune

20. Sebode M Schramm C. Which Alternative for Difficult-to-Treat Patients? Dig Dis 2015;33(Suppl 2)83-87.

hepatitis. Am J Gastroenterol 1999;94:241-248.
31. Person JL, McHutchison JG, Fong TL, Redeker AG. A case of

21. Heneghan MA, Allan ML, Bornstein JD, Muir AJ, Tendler DA. Utility
of thiopurine methyltransferase genotyping and phenotyping, and
measurement of azathioprine metabolites in the management of
patients with autoimmune hepatitis. J Hepatol 2006;45:584-591.

cyclosporine-sensitive, steroid-resistant, autoimmune chronic active
hepatitis. J Clin Gastroenterol 1993;17:317-320.
32. Jackson LD, Song E. Cyclosporin in the treatment of corticosteroid
resistant autoimmune chronic active hepatitis. Gut 1995;36:459-461.

22. Hindorf U, Jahed K, Bergquist A, Verbaan H, Prytz H, Wallerstedt S,

33. Than NN, Wiegard C, Weiler-Normann C, Fussel K, Mann J, Hodson

et al. Characterisation and utility of thiopurine methyltransferase

J, et al. Long-term follow-up of patients with difficult to treat type 1

and thiopurine metabolite measurements in autoimmune hepatitis. J

autoimmune hepatitis on Tacrolimus therapy. Scand J Gastroenterol

Hepatol 2010;52:106-111.

2016;51:329-336.

23. Ferucci ED, Hurlburt KJ, Mayo MJ, Livingston S, Deubner H, Gove

34. Tannous MM, Cheng J, Muniyappa K, Farooq I, Bharara A, Kappus M,

J, et al. Azathioprine metabolite measurements are not useful in

et al. Use of tacrolimus in the treatment of autoimmune hepatitis: a

following treatment of autoimmune hepatitis in Alaska Native and
other non-Caucasian people. Can J Gastroenterol 2011;25:21-27.

single centre experience. Aliment Pharmacol Ther 2011;34:405-407.
35. Burak KW, Swain MG, Santodomingo-Garzon T, Lee SS, Urbanski

24. Manns MP, Woynarowski M, Kreisel W, Lurie Y, Rust C, Zuckerman

SJ, Aspinall AI, et al. Rituximab for the treatment of patients with

E, et al. Budesonide induces remission more effectively than pred-

autoimmune hepatitis who are refractory or intolerant to standard

nisone in a controlled trial of patients with autoimmune hepatitis.
Gastroenterology 2010;139:1198-1206.

therapy. Can J Gastroenterol 2013;27:273-280.
36. Al-Busafi SA, Michel RP, Deschenes M. Rituximab for refrac-

25. Zachou K, Gatselis NK, Arvaniti P, Gabeta S, Rigopoulou EI, Koukoulis GK, et al. A real-world study focused on the long-term efficacy of
mycophenolate mofetil as first-line treatment of autoimmune hepatitis. Aliment Pharmacol Ther 2016;43:1035-1047.

tory autoimmune hepatitis: a case report. Arab J Gastroenterol
2013;14:135-138.
37. Sultan MI, Biank VF, Telega GW. Successful treatment of autoimmune hepatitis with methotrexate. J Pediatr Gastroenterol Nutr

26. Zachou K, Gatselis N, Papadamou G, Rigopoulou EI, Dalekos GN.
Mycophenolate for the treatment of autoimmune hepatitis: prospective assessment of its efficacy and safety for induction and maintenance of remission in a large cohort of treatment-naive patients. J
Hepatol 2011;55:636-646.

2011;52:492-494.
38. Borman MA, Urbanski S, Swain MG. Anti-TNF-induced autoimmune
hepatitis. J Hepatol 2014;61:169-170.
39. Weiler-Normann C, Herkel J, Schramm C, Lohse AW. Reply to: “antiTNF-induced autoimmune hepatitis”. J Hepatol 2014;61:170-171.

27. Jothimani D Cramp ME, Cross TJ. Role of mycophenolate mofetil for

40. Weiler-Normann C, Schramm C, Quaas A, Wiegard C, Glaubke C,

the treatment of autoimmune hepatitis-an observational study. J

Pannicke N, et al. Infliximab as a rescue treatment in difficult-to-

Clin Exp Hepatol 2014;4:221-225.

treat autoimmune hepatitis. J Hepatol 2013;58:529-534.

28. Czaja AJ. Diagnosis and management of autoimmune hepatitis: current status and future directions. Gut Liver 2016;10:177-203.

41. Ytting H, Larsen FS. Everolimus treatment for patients with autoimmune hepatitis and poor response to standard therapy and drug

29. Malekzadeh R, Nasseri-Moghaddam S, Kaviani MJ, Taheri H, Kamalian
N, Sotoudeh M. Cyclosporin A is a promising alternative to corticosteroids in autoimmune hepatitis. Dig Dis Sci 2001;46:1321-1327.

alternative in use. Scand J Gastroenterol 2015;50:1025-1031.
42. Chatrath H, Allen L, Boyer TD. Use of sirolimus in the treatment of
refractory autoimmune hepatitis. Am J Med 2014;127:1128-1131.

30. Fernandez NF, Redeker AG, Vierling JM, Villamil FG, Fong TL. Cy-

26

https://doi.org/10.3350/cmh.2016.0089

http://www.e-cmh.org

