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Abstract
In autoimmune hepatitis, patients who are intolerant or with toxicity experience, non-responders, relapsers or refractory are challenging. Non-standard drugs are being tried to preemptively avoid corticosteroid-related side effects. Prognosis and quality of life of life rely on treatment optimization. Recently, emergence of powerful immunosuppressive agents, mainly from liver transplantation, challenged the supremacy of the corticosteroid regime and promise greater immunosuppression than conventional medications, offer site-specific actions and satisfactory patient tolerance. Successes in experimental models of related diseases have primed these molecular interventions. We performed a literature review on alternative treatments. Azatioprine intolerance is the principal indication for mycophenolate use but it can be used as a front-line therapy. Cyclosporine A and tacrolimus have been tested for non-responders or relapsers. Rituximab may be used as salvage therapy. Anti-tumor necrosis factor-alpha agents may be used for incomplete responses or non-responders. Methotrexate is possibly an alternative for induction of remission and maintenance in refractory patients. Cyclophosphamide has been included in the induction regimen with corticosteroids. Ursodeoxycholic acid action is mainly immunomodulatory. Non-standard treatments are coming slowly to the attention, but its use should be cautious performed by experienced centers.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Autoimmune hepatitis; Pharmacologic non-standard treatment; Immunosuppression; Azathioprine intolerance; Difficult-to-treat patients; Salvage therapy

Core tip: With our review we pretend to describe the non-standard pharmacologic treatments available for autoimmune hepatitis, the indications for its use and the main applications. Also, we pretend to enhance that those alternatives are only available guided by the experience in liver transplant patients and should be only used by experienced centers. The difficult-to-treat patients lead to the application of those therapies mainly as salvage treatments.

Casal Moura M, Liberal R, Cardoso H, Horta e Vale AM, Macedo G. Management of autoimmune hepatitis: Focus on pharmacologic treatments beyond corticosteroids. World J Hepatol 2014; 6(6): 410-418  Available from: URL: http://www.wjgnet.com/1948-5182/full/v6/i6/410.htm  DOI: http://dx.doi.org/10.4254/wjh.v6.i6.410

INTRODUCTION
Liver chronic inflammation, interface hepatitis (on histology), hypergammaglobulinemia, and autoantibodies presence are landmarks of autoimmune hepatitis (AIH)[1,2]. AIH is an immune-mediated liver disease, its etiology is unknown[3]. A loss of tolerance seems to be the principal immunologic explanation[3,4]. Women are more affected than men and it occurs across all ages. Men are diagnosed at 40 years of age and women at 50 years of age in median[5]. Prevalence and incidence data on AIH are still limited. In Western Europe and North America Caucasian people the estimated prevalence ranges from 50 to 200 cases per million[6]; the annual incidence in Northern Europeans is 1.9 cases per 100000 persons per year[1,2,7]. An acute presentation occurs in 25% of patients, fulminant presentation is rare but AIH should be considered as etiology in the study of acute liver failure[4]. In addition, the prognosis of disease is influenced by age (young patients having an increased risk), presence of cirrhosis, treatment response (as opposed to activity) and relapses. 

The clinical manifestations are heterogeneous. Unspecific symptoms like fatigue, lethargy, jaundice and right upper quadrant pain, are the most frequent clinical presentation. The complications of portal hypertension, i.e., ascites, esophageal varices, hypersplenism and encephalopathy, may ensue on the natural course of the disease. About 25% of patients present extrahepatic immune-mediated symptoms and diseases, arthralgia is the most frequent[4]. Clinical criteria were developed in 1993 and they help to establish the diagnosis when there isn’t a single clinical or biochemical test to affirm it[8,9]. These diagnostic criteria include hypergammaglobulinaemia; positivity for autoantibodies: anti-nuclear antibody (ANA), smooth muscle antibody (SMA) or anti-LKM1; typical histology; other causes of hepatitis (viral or toxic) should be excluded as well as other diseases with similar presentation of AIH[8,10]. The autoantibody profile helps to classify AIH: in type 1, SMA and ANA are present; on type 2 anti-LKM1 antibodies are present. Type 1 AIH affects adults and children, while type 2 AIH is mainly a disease of children and adolescents[11]. The scoring system for AIH has a sensitivity of 97% to 100%. In the presence of chronic hepatitis C, the specificity for excluding AIH relies between 66% to 92%[7,10]. 

Inflammatory activity at the onset of disease and cirrhosis are the main determinants of natural history and prognosis of AIH. Without treatment, mortality of 90% in 10 years is expected when a 5- to 10-times elevation of aspartate aminotransferase and a twofold increase of -globulins are present. Cirrhosis occurs in 17% within 5 years of the diagnosis in patients periportal hepatitis and in 82% of patients with bridging necrosis or necrosis of multiple lobules[2]. At diagnosis, 58% of mortality is expected within 5 years of diagnosis[2,4]. 

The diagnostic criteria may be too strict when applied to diverse ethnic groups because heterogeneous clinical phenotypes and outcomes may be present[12-14] which may be determined by antigenic exposure, variations in immune response, genetic predisposition and cultural, social and economic factors[14]. The diagnosis may be delayed as the institution of corticosteroid treatment[14]. 

The human leukocyte antigen (HLA) profile also determines the clinical outcome of AIH: HLA DR3 is associated with more severe disease; HLA DR4 is associated with onset at a later age and a more benign outcome of AIH[4]. The HLA-DRB1 locus, specially the alleles HLA-DR3 (DRB1*0301) and DR4 (DRB1*0401) are related to AIH type 1 susceptibility in European populations and North Americans and the strongest genetic associations contributing to the diagnosis of AIH and are included in the IAIHG revised diagnostic scoring system[15]. Genetic profile determines the response to treatment: those who do not respond to corticosteroid treatment have usually DRB1*0301 alleles[15]. Also, clinical manifestations and prognosis may be determined by genetic profile.

AIH, if left untreated, may lead to cirrhosis, liver failure and even death[16]. Survival is increased when immunosuppressive therapy is used. Initially, induction of remission is the main goal[4]. Corticosteroid regimens are effective[2,17]. Prednisolone, alone or in association to azathioprine leads to symptom improvement, laboratory and histologic manifestations of liver inflammation within 6-12 mo in the majority of patients[4,18]. Standard therapy leads to complete biochemical response in 77% in 6 mo[19], improves hepatic fibrosis[18] and 20-year life expectancy is increased in 80%[20].

Early recognition and treatment of the disease, treatment until complete resolution of inflammation, prevention of complications of treatment and early identification and treatment of problematic patients may improve the outcomes of current therapy[21]. Main prognostic determinant is the response to corticosteroid therapy: rapid disease progression is expected when the treatment is delayed or deferred[17].

Between those 23% that do not respond, 5% are intolerant or present toxicity, 7% are non-responders or have refractory disease and the remain 10% have incomplete responses[2]. The relapses after drug withdrawal are frequent (50%-86%)[2,22]. Other efficient treatments are needed. Complete biochemical remission determines the outcome[23] and, therefore, optimization of treatment has implications on prognosis and quality of life[2]. Liver transplantation supersedes empirical drug therapy in decompensated patients[21].

PHARMACOLOGIC TREATMENT OF AIH

The recognition of the response of AIH to immunosuppression changed its prognosis[24,25]. Immunosuppressive treatments should be established immediately, especially in the presence of severe disease[24].
The goal of AIH treatment includes: induction of remission; maintenance of remission; prevention of the establishment of cirrhosis and complications using the lowest possible dose of medication[11,15]. AIH has a good response to immunosuppressive treatment with 80% of remission rate[15,26].
According to the American Association for Study of Liver Diseases guidelines treatment is indicated for patients with established diagnosis of AIH, elevation of aminotransferase activities [≥ 5 times upper normal limit-(ULN)], rises of immunoglobulin G ( ≥ 2 times upper normal value) and presence of interface hepatitis or necroinflammatory activity (Ishak score 4-6)[2,16]. If untreated, high mortality of 60% at 6 mo is expected when serum aspartate aminotransferase (AST) levels of 10 times the ULN or more than 5 times the ULN especially if associated with serum -globulin level more than twice the ULN. Also, in 82% there is progression from bridging necrosis or multilobular necrosis at presentation to cirrhosis, associated with 45% mortality within 5 years[2,16]. Corticosteroid treatment is indicated in the presence of these findings[2,16]. Treatment should also be started in the presence of incapacitating, such as fatigue and arthralgia[2].

Standard therapy may be not an option if coticosteroids, azathioprine or other immunosuppressive therapies are contraindicated by itself or by patient risk factors. The treatment doesn’t alter the outcome in patients with decompensated liver cirrhosis on waiting list for liver transplantation or in those with cirrhosis without inflammatory activity[6].

The outcomes of therapy include: remission, relapse, treatment failure, and stabilization[11]. Normal inflammatory parameters and histology is necessary to assume remission. Histological remission should be differentiated from biochemical remission (complete normalization of aminotransferase levels including IgG). Treatment should definitely be considered in any patient with proven AIH, histological activity and a more than marginal elevation of aminotransferase levels, not only in patients with levels greater 5 × ULN. In 65% to 75% of patients after 24 mo on standard therapy remission is achieved[11,27]. Relapse is defined as a flare in aminotransferase levels with symptoms under treatment, following the minimum dose of maintenance therapy, or after withdrawal. Relapse occurs in about 50%; loss of remission in 42% within 6 mo of treatment withdrawal and in 80% after 3 years; progression to cirrhosis occurs in 38% and liver failure in 14%[11,17]. Retrospective analysis indicates that loss of remission or relapse occurs in virtually all patients with AIH in long-term remission when immunosuppressive therapy is discontinued[28]. Treatment failure should be assumed when there is progression of symptoms, non-improvement of histological parameters and deterioration of serologic features during standard therapy. In case of treatment failure, diagnosis should be reconsidered to exclude an overlap syndrome with primary sclerosing colangitis or primary biliar cirrhosis or different etiologies[11]. Partial remission corresponds to stabilization of the disease[11].

STANDARD PHARMACOLOGIC TREATMENT

The standard initial treatment of AIH includes the corticosteroids only or combined with azathioprine. Combination therapy is the first choice and low-dose of prednisolone (30 mg/d) with 1 mg/kg azathioprine are used in the induction phase[11]. In the United States, 50 mg is used for azathioprine, but in Europe a dose of 1-2 mg/kg bodyweight is used[2]. Alternatively, monotherapy may be used, with 60 mg of steroid and reductions of 10 mg/wk to maintenance dose of 20 mg for at least 6 mo, and further reduction until lowest dose in 2.5 mg decrements. Maybe the initial prednisolone dose in combination therapy should be considered since the percentage of response is higher. There are no differences in the remission induction. Combined treatment is preferred because it allows to decrease the dose of the prednisone dose to below 10 mg and reduces the steroid side effects[6].
Standard therapy is the best option unless contra-indicated and may be especially useful by reducing corticosteroids side-effects in older patients, in patients with osteoporosis, metabolic syndrome or psychiatric lability[6]. Monotherapy with steroids is the best treatment option in patients with hematological abnormalities or a proven homozygous deficiency of thiopurine methyltransferase because azathioprine causes hematological side effects such as leukopenia or anemia[6]. Thiopurine methyltransferase (TPMT) is an enzyme responsible for the conversion in one of azathioprine to 6-mercaptopurine (active metabolite) and in 6-methyl mercaptopurine or 6-thiouric acid (inactive metabolites)[12]. In patients with azathioprine intolerance, lower TPMT activity is documented but measurements of TPMT activity cannot be used to identify those patients[29]. Pre-treatment TPMT testing provides some certain of the presence of risk for azathioprine toxicity and strengths physician confidence in the treatment regimens[12]. Allopurinol may safely and effectively optimize thiopurine therapy in patients with intolerance and/or nonresponse due to an unfavourable thiopurine metabolism and this is another option in order to maintain the standard treatment[30].

Corticosteroids are the first option of treatment in all populations, but its use should be individualized in the presence of cholestatic features[14].

However, as the combination treatment fails, other drugs have been tried although its use requires further validation[24].

In fulminant hepatic failure and in en-stage liver disease, transplantation is the treatment of choice. Post-transplantation AIH recurrence may occur[24].

ALTERNATIVE CORTICOSTEROID REGIMEN-BUDESONIDE

Budesonide is glucocorticoid from the next-generation, more than 90% has first pass hepatic clearance and metabolites don’t have glucocorticoid activity[31]. These pharmacological properties seem to predict less secondary effects. In non-cirrhotic patients, treatment combination between budesonide and azathioprine may be an alternative in uncomplicated AIH with mild disease[32,33] or with conditions that may be worsened by prednisone treatment like hypertension, osteopenia, diabetes and obesity[34]. 

In corticosteroids refractory or dependent AIH patien​ts may not be used as a rescue treatment. The budesoni​de regimen normalized serum AST and alanine aminotransferase (ALT). Budesonide histological resolution and persistent response is unknown[34].

NON-STANDARD PHARMACOLOGIC TREATMENT

There are some difficult-to-treat patients for whom newer immunosuppressive agents, usually employed as anti-rejection drugs, have been tried with variable success. Immunosuppression with non-standard drugs is being tried to avoid corticosteroid side effects (13%) but are being used specially as superior regimens to corticosteroid treatment[21]. The use of such regimens has to be weighed and data available comes only from few small studies or case reports[15]. Other treatments considered are: mycophenolate mofetil (MMF)[35-43], cyclosporine A (CyA)[44,45], tacrolimus (FK506)[46-49], ritximab[50], anti-tumor necrosis factor-alpha (TNF-) agents[51], methotrexate[52], cyclophosphamide and ursodeoxycholic acid (UDCA)[53] (Table 1). These non-standard treatments application is not widespread and they are not included into any standard management algorithm[15]. 

Only recently has the emergence of powerful immunosuppressive agents, mainly from liver transplantation, challenged the supremacy of the corticosteroid regimens[22,54]. Drugs outside of the standard repertoire now promise greater immune suppression than conventional medications, offer site-specific actions and satisfactory patient tolerance[22,54]. Site-specific molecular treatments are also possible because of improved understanding of the central pathogenic disease pathways and technological advances that now enable modulation of these pathways[22,54]. Furthermore, successes in experimental models and in other autoimmune diseases have primed these molecular interventions for study in AIH[22,54].

Importantly, publication bias may be considered since there is, probably, underreport of studies with negative results. Also, target populations, dosing schedules, safety profiles and monitoring strategies are not yet clear; adjunctive therapy with corticosteroids is still required; the standard algorithms do not include already the risks and expense of these drugs[55]. Newer agents are much more expensive than the standard treatment irrespectively of the generic use (as recently available generic MMF may attenuate this problem) and this may be a limitation to the accessibility to these treatments.

MMF

MMF, is most frequently used in patients with refractory AIH or azathioprine intolerance but it may be used as a first choice treatment[16,22,35,38,40,41]. It acts as a purine antagonist.
MMF is hydrolyzed by to mycophenolic acid by liver esterases and acts as reversible noncompetitive inhibitor of inosine monophosphate dehydrogenase: it selectively impairs the synthesis of nucleotides based on purines, inhibits the new synthesis of DNA, impairing proliferation of activated lymphocytes. The thiopurine methyltransferase pathway does not interfere on the activation or elimination of lymphocytes[16,22].

De novo synthesis of purines, in contrast with other cells, is essential for B and T cell proliferation: this is why MMF exerts its cytotoxicity specially on these cell populations[4].

According to eleven small single-centre experiences, MMF is effective in difficult-to-treat patients in doses ranging from 0.5 g/d to 3 g/d[22,35]; 2 g/d in divided doses was the most used regimen, initially with corticosteroids[16]. 

Recent studies[43,56-58] showed that 47% of the patients had positive response and 53% showed no response or drug intolerance[22]. From 11 studies, 40% of the patients included achieved complete corticosteroid withdrawal and 15% experimented treatment-ending side effects[22]. MMF treatment was more efficient in patients where it was used because of azathioprine intolerance than in patients who where treated for refractory liver disease (58% vs 12%)[57,58]. Nonresponders were mainly children with AIH and sclerosing cholangitis[56].

MMF has been used as first choice therapy in naive patients. MMF was used in 59 previously untreated AIH patients for up to 92 mo: 88% showed normal aminotransferase and gamma-globulin serum levels (within three months) and 12% showed partial response[59]. Corticosteroids withdrawn occurred within eight months in 58% and 3% presented serious side effects. MMF can be administered effectively and safely as a front-line treatment, but the reasons for preferring this treatment as a front-line strategy are unclear[22].

The most common side effects of treatment with MMF in AIH patients have been gastrointestinal discomfort (nausea, diarrhea and abdominal pain) (11%), rash (including skin cancers) (7%), fatigue (7%) and leukopenia (1%)[57]. The frequency of side effects has ranged from 3% to 33%[57,59] and the frequency of treatment-ending complications has been as high as 13%[57].

The differences between the costs of MMF and azathioprine may be important[60]; treatment ending side effects occur in 3% to 13%[57,59]; most patients require continuous corticosteroid therapy; the duration of treatment is indefinite; and is more efficient as a salvage therapy in patients with azathioprine intolerance than in patients with steroid-refractory liver disease[57,59]. MMF has a limited and evolving off-label role in AIH, and its use as a salvage therapy for azathioprine intolerance is currently its most effective application[22].

Data about histological remission are poor and further studies are needed before recommend MMF as a first-line treatment for AIH[16]. MMF is contraindicated in pregnancy[16,22].

Calcineurin inhibitors

CyA and FK506 are calcineurin inhibitors that alter phosphatase activity, interfere with lymphocyte T proliferation blunting cell-mediated immune responses. Cyclosporine and FK506 have each been used in AIH patients, primarily as salvage therapies for steroid-refractory disease[22,54].
Calcineurin activates nuclear factor-B via a pathway dependent on phosphatase activity. The activated nuclear factor binds to promoter regions of interleukin-2 (IL-2) gene increasing transcription of IL-2. In turn, IL-2 stimulates the cell cycle by binding to IL-2 receptor, and lymphocytes proliferate by a type 1 cytokine pathway[22,54]. In difficult-to-treat AIH patients calcineurin inhibitors have been used as a rescue treatment[15].

CyA: CyA is a calcineurin inhibitor extracted from the tolypocladium inflatum and cylindrocarpum lucidum[11]. It has been used, since 1985, mainly as a rescue therapy but also in relapsing or non-responsive AIH[22]. There are no long-term reports on safety but results in these situations seem promising[16]. Ten studies[22,44,61] showed that 93% of the 133 patients included within 26 years had a positive response, and 7% showed no response or drug intolerance[22].

Serum aminotransferases and histological activity index scores decreased over 6 mo in an open label trial of 19 patients[16,44].

In a multicenter study, 32 children were included and CyA was administered as monotherapy for 6 mo (200-250 ng/mL levels). Then, prednisolone and azathioprine were given in low doses for 1 mo and stopped after[62]. Alanine aminotransferase activity levels normalized in 25 patients by 6 mo and in all patients by 1 year of treatment. There was a trend to improvement of Z-scores for height during treatment[62].

Between 1994 and 2000, 84 children where recruited from five centers, CyA was administered during 6 mo in doses similar to that previously described; after 6 mo, patients with AST/ALT levels lower than 2-ULN started standard therapy. Aminotransferase levels were normal in 94% of patients, 72% within the first 6 mo of treatment[16]. 

In all studies, CyA adverse effects seem to be mild and transient and standard therapy is not related with relapse during follow-up[16,44,62].

The data are encouraging and CyA might be considered an alternative therapy to steroids in patients who do not achieve a complete remission. However, side effects are a serious problem and include: dyslipidemia, hypertension, renal failure, infection, hirsutism and malignancy[16].

FK506: FK506, macrolide lactone antibiotic, acts as a potent immunosuppressive agent on CD4+ T-helper cells[11]. FK506 and CyA have similar mechanisms of action however, FK506 binds to a different immunophilin (FK-binding protein) leading to the inhibition of lymphokine synthesis (IL-2, IL-3 and IFN-), IL-2 receptor expression and the generation of cytotoxic T cells[6]. FK506 has been used as a rescue therapy since 1995[22]. Experience with this drug is reported in three studies, 41 patients were included within 16 years: 98% presented a positive response; 2% presented no response or treatment-ending drug intolerance[22,46,49]. There are no controlled trials on the use of FK506 in AIH[11]. In a preliminary trial, 21 patients were treated with FK506 (drug levels of 0.6-1.0 ng/mL): biochemical improvement was documented after 3 mo[46]. Although the reported results are encouraging, more extensive studies are warranted before FK506 can be recommended as a safe and useful agent in AIH[11]. Remission can be achieved with FK506 for most patients, only or combined with corticosteroids. All series are limited by a short time of follow-up[16].
The success of the calcineurin inhibitors as a salvage therapy for AIH has been impressive, but the overall reported clinical experience with these agents has been lacking. Calcineurin inhibitors still lack a uniform dosing schedule, an acceptable safety profile and an established monitoring protocol for AIH despite their longstanding empirical use in this disease. Efforts to launch large, multicentre, clinical trials have been frustrated by low patient recruitment. Calcineurin inhibitors remain empirical, off-label treatments reserved for steroid-refractory disease and even in these cases should be used with caution and only in experienced centres[22].
Rituximab
Rituximab is an anti-CD20 chimeric monoclonal antibody, a surface marker expressed on B cells, from early pre-B to memory B lymphocytes. Treatment with rituximab leads to B cell depletion through both complement- and antibody-dependent cellular cytotoxicity[63]. Initially developed for the treatment of B-cell lymphoma, rituximab has since proven effective for the treatment of autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematosus or autoimmune haemolytic anemia[64], suggesting it might also be effective in patients with AIH.
Treatment with rituximab has been reported as effective in patients with Epstein Barr virus infection associated with lymphoproliferative disease secondary to azathioprine[64], in a patient with concurrent diagnoses of B cell lymphoma[65] and steroid resistant AIH/primary biliar cirrhosis overlap syndrome, in patients with concomitant idiopatic thrombocytopenic purpura, cryoglobulinemic glomerulonephritis, or Evans syndrome. Isolated AIH refractory to standard treatment in 6 patients was studied in a phase 1 study: they were treated with rituximab (1000 mg at days 1 and 15)[66]. All patients were maintained on stable doses of prednisolone plus azathioprine for at least 1 mo before and 3 mo after rituximab infusions, after which steroids were tapered. Biochemical remission was achieved by all patients by week 12, with good tolerance to treatment with no serious adverse event being reported during the 72-wk follow-up[66]. Although these results are promising and the toxicity profile is favourable, controlled clinical trials are needed before rituximab can be recommended as an alternative treatment in AIH[11].

Anti-TNF- agents

TNF- is a pro-inflammatory cytokine known to be implicated in the pathogenesis of AIH[67]. Additionally, genetic polymorphisms in the TNF promoter region have been identified in patients with AIH type 1, associated with a poorer response to corticosteroid therapy and higher incidence of cirrhosis[68,69]. Infliximab, etanercept and adalimumab are anti-TNF- agents commonly used for treatment of immunemediated diseases such as rheumatoid arthritis, psoriasis and inflammatory bowel disease[11]. Soluble and transmembrane forms of TNF- are neutralized by anti-TNF- agents. It also seems to have pro-apoptotic effect on activated lymphocytes. Its effect in AIH is explained by the impairment of activated lymphocytes activity[51].
Weiler-Normann et al[51] reported the first series of AIH patients treated with infliximab in a single centre. This retrospective study included 11 AIH patients who did not achieve remission with a standard immunosuppressive regimen upon diagnosis, and who also failed to respond to other alternative treatments, including cyclosporine, FK506 and cyclophosphamide. Patients were given infusions of infliximab at a dose of 5 mg/kg at weeks 0, 2 and 6, and then every 4 to 8 wk depending on response. After 3 infusions of infliximab, all patients showed a decrease in the levels of transaminases and of IgG; normalisation of transaminases and IgG levels was observed in 8 and 6 patients respectively. Of the 5 patients in whom a liver biopsy was performed after treatment, all showed reduction of inflammation, as expressed by a modified histological activity index. Some cautions in the use of this agents in AIH must be present since treatment with infliximab has been associated with the induction of severe de novo AIH in some patients treated for other diseases[51,70].

For all the above reasons, while more studies are warranted to evaluate the efficacy and tolerability of infliximab in AIH, this type of treatment should be considered in defined cases and administered only in specialised centres[11,70].

Cyclophosphamide

For the induction of remission in combination with steroids cyclophosphamide was used in the dose of 1-1.5 mg/kg per day[71]. Cyclophosphamide use is highly experimental because of the potential severe hematological side effects[6].
Methotrexate

Methotrexate is an antagonist of folate metabolism, it has anti-inflammatory and immunomodulating properties. Bone marrow suppression and mucosal ulceration at higher doses are the principal side-effects but it is generally well tolerated[52].
A once-weekly dose is reported as induction and main​tenance regimen in two case reports. Fibrogenic effect might enable its long-term use[72].

UDCA

UDCA may have immunomodulatory functions. It is a hydrophilic bile acid that changes HLA-1 antigen expression on cellular surfaces and suppresses the production of immunoglobulin. Non-controlled studies show improvement in histology features, in clinical presentation and biochemical parameters. A reduction of fibrosis wasn’t established in four AIH type 1 patients. Its role in AIH treatment is not yet established[6,53]. UDCA monotherapy is effective for some Japanese AIH patients, may have a role during the taper of corticosteroids for prevention of early relapse but is not recommended on patients with high-grade inflammatory activity or poor residual capacity of liver[73].
CONCLUSION
In AIH, identification of efficient salvage treatment options is urgently needed for the difficult-to-treat patients: those who experience intolerance or toxicity, non-responders, relapsers or with refractory disease. Also, non-standard drugs are being tried as superior drugs to corticosteroid regimens and to minimize its side effects. Optimization of treatment plays a major role in long-term prognosis and quality of life for patients with AIH. Recently, the emergence of powerful immunosuppressive agents, mainly from liver transplantation, challenged the supremacy of the corticosteroid regime and promise greater immunosuppression than conventional medications, offer site-specific actions and satisfactory patient tolerance. Successes in experimental models and in other autoimmune diseases have pointed these molecular interventions for study in AIH. Some encouraging results were described, but the establishment of these non-standard drugs as alternative treatments has evolved slowly and they weren’t already included into a standard management algorithm. Therefore, those treatments should be used with caution and only in experienced centers.
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Table 1  Non-standard immunosuppressive drugs used in autoimmune hepatitis


Non-standard pharmacologic treatments


�
Studies


�
Indications


�
Contra-indications


�
Outcomes


�
�
Mycophenolate mofetil, 0.5 to 3.0 g/d


�
�
�
�
�
�
   Purine antagonist (inhibits inosine 


   monophosphate dehydrogenase, limits 


   purine nucleotides, impairs lymphocyte 


   proliferation)�
146 mo, 7 patients[35]


119 mo, 8 patients[39]


141 mo, 15 patients[40]


161.5 mo, 26 patients[56]


126 mo, 59 naïve-patients[59]�
Azatioprine


Intolerance


Refractory AIH


Front-line therapy�
Pregnancy


Hypersensitivity to mycophenolate mofetil, mycophenolic acid or mycophenolate sodium�
Salvage[22,35-43,56]:


47% overall improvement


58% azathioprine intolerance


12% refractory disease


53% failure or side effects


40% steroid withdrawal


3%-33% Serious side effects


Front-line[59]:


88% complete response


12% partial response


58% steroid withdrawal


3% serious side effects�
�
Cyclosporin, 2 to 5 mg/kg per day


�
�
�
�
�
�
   Calcineurin inhibitor


   (impairs NF-B, reduces IL-2 and 


   lymphocyte proliferation)�
6 mo, 19 patients[44]


3 mo, 5 patients[45]�
Refractory AIH


Relapsing AIH


Non-responding AIH�
Rheumatoid arthritis and psoriasis: abnormal renal function, uncontolled hypertension, malignancies


Psoriasis: under PUVA, UVB therapy, methotrexate


Hypersensitivity to cyclosporin or to polyoxyethylated castor oil


Pregnancy�
Composite results[22,44,45]:


93% improvement


7% failure/side effects�
�
Tacrolimus, 0.075 to 4 mg/kg twice a day


�
�
�
�
�
�
   Calcineurin inhibitor


   (impairs NF-B, reduces IL-2 and 


   lymphocyte proliferation)�
12 mo, 21 patients[46]


25 mo, 11 patients[48]


18 mo, 9 patients[49]�
Refractory AIH


Relapsing AIH


Non-responding AIH�
Hypersensitivity to tacrolimus


Pregnancy�
Composite results[22,46,49]:


98% improvement


2% failure/side effects�
�
Rituximab, 1.0 g, two doses 15 d apart1


�
�
�
�
�
�
   Anti-CD20 (B-cell depletion, impairs 


   type 2 cytokine pathway, interferes 


   with antibody-dependent cell-mediated 


   cytotoxicities)�
5 mo, 6 patients[66]


case reports;


data from studies for hematological malignancies, rheumatoid arthritis�
Refractory AIH


 Relapsing AIH


Non-responding AIH�
Type 1 hypersensitivity or anaphylatic reaction to murine proteins


Progressive multifocal leukoencephalopathy�
Biochemical improvement


�
�
Infliximab, dose of 5 mg/kg at weeks 0, 2 and 6, and then every 4 to 8 wk1


�
�
�
�
�
�
   Anti-TNF- (neutralizing soluble 


   transmembrane forms of TNF- 


   impairing cytotoxic type 1 cytokine 


   pathway)�
Case reports


�
Refractory AIH


 Relapsing AIH


Non-responding AIH�
Heart failure NYHA class Ⅲ/Ⅳ


Hypersensitivity to infliximab or murine proteins�
Biochemical improvement


�
�
Cyclophosphamide, 1 to 1.5 mg/kg per day


�
�
�
�
�
�
   Alkylating agents (covalent binding and


   crosslinking to deoxyribonucleic 


   acid-DNA, ribonucleic acid-RNA 


   and proteins)�
95 mo, 94 patients with long-term auto-immune hepatitis[71]


�
Refractory AIH


 Relapsing AIH


Non-responding AIH�
Hypersensitivity to cyclophosphamide, urinary outflow obstructions, severe myelosuppression, severe renal or hepatic impairment, severe immunossupression


Pregnancy�
91% complete remission


�
�
Methotrexate, 7.5 mg/wk


�
�
�
�
�
�
   Purine antagonist (inhibits the binding of 


   dihydrofolic acid)�
Case reports[52]


�
Refractory AIH


�
Hypersensitivity


Breast-feeding


Pregnancy�
Biochemical and histologic improvement


�
�
Ursodeoxycholic acid, 13 to 15 mg/kg per day


�
�
�
Hypersensitivity


�
�
�
   Immunomodulation (epimer of 


   chenodeoxycholic acid)�
6 mo, 37 patients[53]


�
In addition to other immunosuppressive strategies


�
Unremitting acute cholecystitis, cholangitis, biliary obstruction, gallstone pancreatitis, biliary-gastrointestinal fistula, allergy to bile acids


�
Biochemical improvement


Corticosteroid dose reduction�
�
1Careful is needed in women of childbearing age since those treatments have uncertain effects on reproduction and are presumable teratogenic. AIH: Autoimmune hepatitis; NF-B: Nuclear factor kappa B; TNF-: Tumor necrosis factor-alpha; IL-2: Interleukin-2; UVB: Ultra-violet B; PUVA: Psoralen and ultra-violet A.











