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ABSTRACT 

Autoimmune hepatitis (AIH) may present as acute or chronic hepatitis in the elderly. Advanced 

hepatic fibrosis and cirrhosis are common on first presentation in this population. In this review, 

we discuss the presentation, approach to diagnosis and management of AIH in the elderly. As 

poly-pharmacy is common in the elderly, careful medication use history is essential for detecting 

drug induced AIH-like hepatitis.  Steroid sparing or minimizing therapeutic regimens are preferred 

to treat AIH in the elderly. For the purpose of induction, budesonide or lower dose prednisone in 

combination with AZA regimens are preferred over high dose prednisone monotherapy due to 

higher risks of side effects of the later in elderly. Goal of maintenance therapy should be to achieve 

a full biochemical and histologic remission.  Bone density monitoring and interventions to prevent 

steroid-related bone disease should be implemented throughout the course of the disease. Liver 

transplantation should be considered in the elderly patient with liver failure or early hepatocellular 

carcinoma if there are no significant comorbidities or compromise in the functional status.  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Key Points 

• AIH should be suspected in elderly patients presenting with chronically elevated LFTs  
• Treatment is highly effective and results in survival benefit  
• Azathioprine with budesonide or prenisone are commonly utilized treatment regimens for AIH 
• Due to increased use of medications in elderly, drug induced autoimmune like hepatitis should be 

considered in the differential diagnosis of AIH 
• Patients on treatment for AIH should be on Calcium and Vitamin D and early referral for Bisphosphonates 

use is recommended for those with osteoprosis 
• Prednisone, budesonide and azathioprine are commonly used 
• Elderly patients with liver failure or early liver cancer should be referred for liver transplantation 

evaluation if they are in good functional status and have no significant co-morbidities. 

 



 

1. INTRODUCTION 

Autoimmune hepatitis (AIH) is an autoreactive chronic inflammatory liver disease.  Although it 

lacks a specific diagnostic marker, serologically it is associated with positive autoantibodies, 

primarily antinuclear antibody (ANA) and antismooth muscle antibody (ASMA) along with 

hypergammaglobulinemia. Histologically it is characterized by chronic hepatitis comprising mainly 

of plasma cell infiltrate. AIH has wide ranging presentations including acute elevation of liver 

enzymes, chronically elevated liver enzymes or in some cases “burnt out” cirrhosis which can 

affect the recognition of this disease.  Although AIH is considered a disease of children and adolescents, 

about 20% of adults with AIH develop the disease after age 60.(1-3) The male to female ratio is 1:3 

in elderly patient with AIH.(4) The confidence in reaching the diagnosis is often influenced by the 

absence of specific lab tests which may cause delay in diagnosis.  AIH-like hepatitis may also be 

triggered by certain toxins such as prescription medications and over the counter supplements. 

AIH must be considered in all patients of any age group with acute or chronically elevated 

transaminases. AIH is now recognized as a cause of graft dysfunction after orthotropic liver 

transplantation (OLTx).(5) 

 The definition of AIH in elderly has generally been described in most of the studies as AIH 

affecting patients >60 years of age.(7,15) Challenges of managing AIH in the elderly starts with 

reaching the diagnosis and extend to the choice and side effects of pharmacological management 

in lieu of comorbid conditions, frequent presentation with cirrhosis, and potential drug 

interactions.(6)   

This review addresses these challenges in managing AIH in the elderly and provides an outline 

of the diagnostic tools to reach an accurate diagnosis, indications for treating AIH, updated 

treatment regimens to induce remission, and strategies to manage difficult to treat patients. We 



will also highlight AIH-like hepatitis related to drugs used in elderly and also discuss the features 

of de novo AIH in elderly patients with prior history of liver transplantation for etiologies other than 

liver failure because of AIH.  

2. CLINICAL PRESENTATION   

Elderly patients frequently present with more advanced degrees of hepatic fibrosis and cirrhosis.(1-

3)  In a recent meta-analysis comparing 264 elderly patients with 592 younger patients with AIH, 

elderly patients were twice as likely to present without symptoms and 50% more likely to present 

with cirrhosis.(7)  Elderly patients may have acute or chronic presentations.  

2.1 Acute presentation 

Acute onset AIH may present as any other form of acute hepatitis with jaundice and other 

prodromal symptoms which could be confused with a viral illness. It could also present as 

fulminant liver failure.(8) Acute onset AIH can be de novo acute inflammatory process or acute 

exacerbation of a chronic process.(9, 10) Upon biopsy of the liver in patients presenting with acute 

onset of AIH, panacinar hepatitis or centrilobular (zone 3) necrosis can be the only finding and 

may mislead the diagnosis.(11, 12)  However, serial biopsies in such cases have shown transition 

into classic interface hepatitis.(13)  The reported incidence of acute AIH is 47-71% in elderly 

patients.(14) 

2.2 Chronic presentation:   

Elderly patients commonly present with advanced fibrosis and cirrhosis and may have signs of 

decompensated liver disease such as ascites.(1,2,7) This suggests a more indolent form of chronic 

inflammation in these patients. Often this may be diagnosed as a part of work up for fatigue which 

is the commonest complaint found in 86% patients.(4)  

Other nonspecific symptoms include upper abdominal discomfort in nearly 50% of patients and a 



third may present with anorexia and polymyalgia, while 25-34% patients may be asymptomatic 

on presentation.(15)  

It should be noted that presence or absence of symptoms does not correlate with histologic grade 

of inflammation or stage of fibrosis. Hence, the decision to treat AIH should not rest on presence 

or absence of symptoms, but rather factor in biochemical, serologic and histologic markers of 

inflammation.   

2.3 Coexisting Diseases: 

Awareness of possible diseases that tend to occur in patients with AIH is important as they may 

influence the presentation, choice and potential side effects of therapy. Common coexisting 

diseases with AIH include celiac disease, autoimmune thyroiditis, Grave’s disease, and 

rheumatoid arthritis.(16, 17)   

Elderly patients with celiac disease may not present with typical malabsorptive symptoms such 

as diarrhea, weight loss or abdominal pain.(18)  Micronutrient deficiency leading to osteoporosis 

may be the main complaint.(19, 20) Osteoporosis should be a strong reason to minimize or avoid 

systemic steroids in these AIH patients. AIH and other autoimmune cholestatic disorders are also 

more frequent in celiac disease than the general population.(21, 22)  An entity called celiac hepatitis 

is a chronic rise in transaminases which may respond to gluten free diet. However, the 

concomitant AIH may require immunosuppressive treatment.  

 

Concurrent thyroid disorders or rheumatic conditions are more often seen in elderly patients with 

AIH than in adults younger than 30 of age (42 %. versus 13 %, p= 0.006).(13) This may be 

explained by the presence of HLA-DRB1-04 which occurs more commonly in older white North 

American and Northern European patients.(2,15) This particular HLA type is associated with more 

diverse antigenic peptides that predispose to concurrent autoimmune diseases found in elderly.(15, 

23) 



Primary Sclerosing Cholangitis (PSC) or Primary Biliary Cholangitis (PBC) may be coexisting in 

patients with autoimmune hepatitis.(24-26) It should also be remembered that 5% of patients with 

AIH may have positive Antimitochondrial antibody (AMA) with absence of biliary changes 

defined as “serologic overlap” with no clinical implications.(27-32) An unusually high alkaline 

phosphatase (ALP) should trigger investigation for an alternate diagnosis such as PBC or PSC 

as well as true overlap syndrome or mechanic biliary obstruction since only 21% of patients with 

true AIH have serum ALP more than twice the upper limit of normal and no patient with classic 

disease has serum ALP more than four times normal.(33)  

 
3. Drug induced liver injury presenting as AIH-like disease 

Drug induced liver injury (DILI) should be considered in the differential diagnosis of AIH.(34-39) 

Differentiating drug induced AIH-like hepatitis from classic AIH is often a challenge as unlike 

certain viral triggers for liver injury where specific serologic testing is available, diagnosis of this 

entity largely depends on clinical presentation and clinical judgement. AIH-like liver injury due to 

DILI may have one of the three following presentations: (1) A syndrome mimicking clinical, 

biochemical and serologic features of AIH which subsides after drug discontinuation; (2) Initiating 

autoimmune response to hepatobiliary antigens resulting in classic AIH; or (3) unmasking 

subclinical AIH.(34, 35)  

 

 

Although DILI may present at any age, the triggering medication may be of different class based 

on the age group. For example, Nitrofurantoin used for urinary tract infection in elderly females is 

a possible AIH trigger compared to Minocycline used for acne in younger females (Table.1) 

Furthermore, it is also well known that certain medications such as tumor necrosis factor-alpha 

inhibitors may unmask or exacerbate an already pre-existing AIH.(40, 41)   

TABLE 1:  



  

 

The elderly are at increased risk for drug toxicity due to increased frequency of chronic illnesses 

in this population which leads to utilization of multiple drugs.(42, 43) Cytochrome monooxygenase 

activity, particularly CYP3A levels decline in the elderly,(43) also polypharmacy,(44) renal 

insufficiency,(34) and diminished hepatic blood flow(43) are possible contributing factors to 

diminished drug metabolite clearance and increase drug toxicity in elderly.(35)  

 

Clinicians should take an extensive history of prescription and over the counter medications 

used in past few months prior to liver enzymes elevation.  Other clues which may point to DILI 

as a trigger for AIH include rash, fever and eosinophilia as seen in 20% to 30% of the cases.(45-

48) 

 

 

TABLE 2:  

 

 

Drug induced AIH- like hepatitis usually resolves within 1 to 3 months after the offending 

medication is discontinued.(34, 45, 49, 50) This is in contrast to classic AIH where inflammation 

continues after drug withdrawal.(44) In cases where corticosteroids were started due to severity 

of the disease and DILI remains a strong suspicion, the response of either drug induced 

autoimmune like hepatitis or classic AIH may be excellent, yet an important clue as drug being 

the cause of liver injury is the relapse of the disease after stopping steroids in cases of classic 

AIH.(51, 52) In some cases, however, particularly with biologic response modifiers (interferons, 

tumor necrosis factor antagonists), the AIH appears to have been triggered rather than caused 



by the drug and can be sustained unless long term immunosuppressive therapy is started.(53) 

 

4. DIAGNOSIS OF AIH 

4.1 Serologic markers 

Antinuclear antibody (ANA) and Anti-smooth muscle antibody (ASMA) constitute 96% of the 

antibodies present in patients with AIH. Anti-LKM antibody is often noted in European patients 

and is only present in a small proportion of the patients in North America. Absence of either 

antibody does not rule out the diagnosis of AIH in the correct setting. Patients who are 

seronegative may have positive antibodies at a later time.(54-58) Also autoantibodies can be present 

with increasing propensity in otherwise healthy elderly individuals.(59-62)  

Titers of autoantibodies have poor correlation with disease activity and treatment response. We 

do not recommend following the titers with treatment.  

ANA and ASMA are the first antibodies with immunoglobulins G which should be checked in 

patients with suspicion for AIH. In patients who test negative for these antibodies and suspicion 

for AIH remains high, checking anti-Soluble liver Antigen (Anti-SLA)(52, 63-66) and perinuclear anti 

neutrophil cytoplasmic antibody (pANCA) is done next.(67, 68) However, Anti-SLA antibody is 

more commonly found in association with conventional antibodies.(69-72) If present Anti-SLA 

antibody points to more severe disease and worse outcomes. 

 

4.2 Diagnostic criteria of AIH:  

Two diagnostic criteria (Table. 3) are being validated and used to help with the diagnosis of AIH. 

The International Autoimmune Hepatitis Group (IAIHG) revised diagnostic criteria for AIH 

published in 1999(11) and validated simplified diagnostic criteria published in 2008(44) are 



complimentary to each other.  In a large retrospective study, the specificities of the revised 

diagnostic criteria and simplified diagnostic criteria were observed to be the same 97.9% and 

97%, respectively.(73) However, the former is considered more accurate in patients with atypical 

features of AIH. (74,75) Conversely, both are equally useful to diagnose AIH in patients with typical 

features of AIH. 

 

TABLE 3 

 

5. TREATMENT 

The treatment indications and endpoints for AIH are the same as for young adults. The American 

Association for the Study of Liver Disease (AASLD) guidelines(67) for treatment of AIH place the 

indications for treatment in 3 categories (Table.4): 

5.1 Absolute indications for treatment: Three studies have shown that an AST level of at 

least ˃ 10 times upper limit of normal, or at least 5 times upper limit of normal with gamma 

globulin levels of more than two fold pose high mortality (60%) at 6 months without treatment.  

Similarly, bridging necrosis or multilobular necrosis at presentation progress to cirrhosis in 

82% of untreated patients with 45% mortality in 5 years.(76-78) Incapacitating symptoms such 

as fatigue and arthralgia with hepatic inflammation are also absolute indications for treatment.   

1. 5.2 Uncertain Indications: Patients with mild laboratory abnormality and histologic 

findings may have excellent immediate survival without treatment.(79, 80) Patients with 

inactive cirrhosis and are asymptomatic may also have favorable immediate survival 

without treatment.(81,82)  Similarly, asymptomatic patients without cirrhosis and evidence of 

inactive disease (mild elevation of transaminase) have 10 year survival exceeding 80%.(81) 



Use of treatment in these patients should be weighted based on comorbidities, degree of 

inflammatory activity and stage of fibrosis. 

2. 5.3 No indications: Treatment is not indicated in patients with burnt out cirrhosis, in 

absence of inflammatory activity, and lack of symptoms, as the risk of drug induced side 

effects such as worsening of diabetes, vertebral compression fractures, severe cytopenia 

and osteoporosis is significantly elevated in elderly patients. 

TABLE 4:  

 

5.4 Goals of treatment:  

The primary goal of therapy in AIH is to achieve remission.(67, 83, 84) For practical purposes induction 

of remission is distinguished from maintenance of remission.  

The AASLD practice guidelines(67) define goals of remission as (a) normalization of 

transaminases, total bilirubin, gamma globulin and (b) absence of inflammatory activity on liver 

biopsy. Secondary endpoints include prevention of progression of fibrosis to cirrhosis and reversal 

of cirrhosis to a lower stage of fibrosis, an outcome which has been well documented with 

treatment of AIH.(85, 86) 
 
 

 

5.5 Treatment endpoints: 

There is no prescribed maximum or minimum duration of treatment.  Conventional treatment is 

continued until remission, treatment failure, incomplete response or drug toxicity.(12, 87) 



Treatment goal should be to achieve biochemical and histologic remission.  Nearly 90% of adults 

notice improvements in the serum AST, bilirubin and gamma-globin levels within 2 weeks.(88) It 

should be noted that resolution of liver tests abnormalities and histologic inflammation rarely 

occurs in less than 1 year. The probability of remission diminishes after 2 year.(89-91) It is also 

important to recognize that histologic improvement lags behind clinical and laboratory 

improvement by 3-8 months.(92,93) Therefore, hasty withdrawal of therapy is discouraged as it may 

result in relapse of AIH. Cessation of therapy could be considered in patients who attained long 

term (18-24 months) remission, but confirmation of absent histological inflammatory activity prior 

to stopping therapy is essential to reduce the risk of relapse.(13, 85, 92, 93)   

Elderly patients aged ˃60 years are more likely to respond to steroid treatment than young adults 

(95% vs 76% respectively; p=0.03).  Rate of remission (61% vs. 59%) also occur with equal 

frequency in both groups.(2) 

Despite reports of lower risk for AIH relapse with withdrawal of therapy after long remission, 

relapse could have detrimental effects on liver function and progression of liver disease in the 

elderly who frequently present with advanced fibrosis. To minimize these risks and make informed 

decisions about the risk of therapy cessation, we use liver biopsy to ensure histological remission 

before withdrawal of therapy. The overall health status of the elderly patients and complexity of 

comorbidities should be taken into account with these decisions. 

5.6 Drug related complications: 

Initial treatment regimens are well tolerated in elderly and post-menopausal women do 
not have statistically significant drug related side effects.(92, 93) However, use of steroids 
to treat the relapse in post-menopausal women is associated with higher cumulative 
frequency of drug related complications (77% vs. 48% respectively, p ˂ 0.01). This 
includes vertebral compression (23% vs. 7%, p= 0.05) and lumbar spine densities below 
the spontaneous fracture threshold (85% vs. 22%, p= 0.0002).(94) In this regard it is 
worth emphasizing that although the individuals with osteoporosis are at the highest 
relative risk of fracture, majority of fractures occur in patients who have osteopenia and 



hence assessment of risk factors independent of bone mineral density be considered in 
these patients. Both men and women over age 50 are at risk for fractures due to these 
secondary risk factors which include chronic liver disease and hypogonadism, latter 
may happen in patients with advanced liver disease, prolonged steroid exposure and 
older age. (LORRAINE A. FITZPATRICK . Mayo Clin Proc, May 2002, Vol 77) 

Additionally, this is worth emphasizing that risk of mortality with hip fractures (The components of 

excess mortality after hip fracture. Kanis JA, Oden A, Johnell O, De Laet C, Jonsson B, Oglesby 

AK . 2003;32(5):468); Meta-analysis: excess mortality after hip fracture among older women and 

men. Haentjens P, Magaziner J, Colón-Emeric CS, Vanderschueren D, Milisen K, Velkeniers B, 

Boonen S Ann Intern Med. 2010;152(6):380.  

 

 

 as well as vertebral fractures (Mortality after all major types of osteoporotic fracture in men and 
women: an observational study. Center JR, Nguyen TV, Schneider D, Sambrook PN, Eisman JA 
Lancet. 1999;353(9156):878. ) is much higher in men than in women. Hence, both genders are 
at risk of bone loss and subsequently fractures and be monitored closely.  

Incidence rate of extrahepatic neoplasm in patients treated with AZA is 1 per 194 patient-years. 

The probability of tumor occurrence is 3% after 10 years which is 1.4 fold higher than that in age 

and sex matched controls. The risk of extrahepatic malignancy was not affected by age or 

sex.(95)  

The most important AZA associated side effect is cytopenia which occurs with overall frequency 

of 46% however severe cases where treatment cessation is necessary occur in 6% of patients 

(NEW REFERENCE, ASK CATHY TO PUT IT CZAJA AJ, CARPERNTER HA. THIOPURINE 

METHYLTRANSFERASE DEFICIENCY AND AZATHIOPURINE INTOLERANCE IN 

AUTOIMMUNE HEPATITIS. DIG DIS SCI 2006;51:968-975. This risk is of significance in elderly 

patients because as mentioned previously incidence of cirrhosis at the time of diagnosis is 

higher in this group. Additionally in patients who developed relapse and required long term use 

of AZA to maintain remission, the risk of myelosuppression and lymphopenia is 7% and 57% 



respectively while the risk of malignancy of various cell types has been reported in 8% of 

patients. However,  the association with the low dose of AZA used for long-term maintenance of 

remission in AIH remains uncertain.(96)  

In a recent retrospective analysis on the use of mycophenolate mofetil (MMF) in patients with 

AIH 25% developed adverse events, however serious adverse events occurred in only 2.7% 

patients, all of whom had cirrhosis.(84) Caution should be used and close monitoring is advised 

when MMF is considered in patients with cirrhosis.  

In a recent study evaluating the efficacy and safety of MMF and tacrolimus as second line 

therapy in patients with AIH, 12.5% (10/80) patients using tacrolimus (FK) developed side 

effects requiring therapy withdrawal. Most common was neurologic side effects in 4 patients 

followed by hypertension and generalized edema in 2 and gastrointestinal side effects in 2 

patients. Renal failure was rare and noted in only one patient.(85)  

A regular maintenance regimen to avoid bone disease should also be strongly considered in 

elderly patients receiving initial corticosteroid treatment.(13,30,124) This should include regular 

weight-bearing exercise, calcium (1-1.5 g/d), vitamin D3 (400-800 U/d), and consideration to 

add alendronate (70 mg/wk) as adjuvant therapy. Annual bone densitometry should be done in 

all elderly patients which may help decision on adjuvant bone regimens mentioned above.(15, 97, 

98)  

 

  

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828597/#B13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828597/#B30
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2828597/#B124


5.7 Is treatment in elderly of any benefit? 

The majority of patients (80-85%) will respond to therapy.(99)  Although the rate of complete 

response, partial response and treatment failure is comparable to younger patients the relapse 

rate after treatment cessation is lower in  the elderly than the younger counterparts (odds ratio 

0.38).(7) 

Another advantage of therapy is the possibility in reduction of fibrosis along with controlling the 

inflammation.  In one study on patients with mean age of 45 years, 56% patients followed for 55 

+/- 9 months had improvement in fibrosis.(100) 

These advantages of treatment favor initiation of treatment in elderly when indicated. Figure.1 

shows the suggested treatment algorithm for treating AIH in the elderly.  

Figure 1:  

5.8 Treatment regimens 

The 2010 AASLD guidelines recommend two regimens to be utilized for induction and 

maintenance of remission. (1) prednisone only; (2) prednisone in combination with AZA. Up to 

44% of patients develop steroid related serious side effects with prednisone monotherapy. A lower 

number of patients (~10%)  would still experience prednisone related serious side effects in AZA+ 

prednisone combination regimen. Hence, a third regimen containing budesonide in combination 

with AZA has been studied in comparison to the prednisone with AZA regimen and is now being 

recommended by several experts.(83,101) In elderly patients our practice has been to use later two 

regimens to minimize or avoid steroids associated complications.  

1. 5.8.1. Corticosteroid monotherapy: Prednisone alone can be started at the 

standard dose of 60 mg daily. Once the liver enzymes start to improve, dose should 



be tapered down to an individual dose sufficient to maintain a remission from 20 

mg daily onward, reduction should be done by 5 mg every week until 10 mg/day is 

achieved. AZA can be added after week 4 to optimize immunosuppression. This 

strategy helps decrease the need for steroids and side effects related to steroids.  

Situations where steroid monotherapy is the regimen of choice include patients 

with cytopenia (often seen in patients with cirrhosis), TPMT deficiency or 

malignancy. Due to increased prevalence of frailty, osteoporosis and higher 

predisposition to delirium and increased steroid toxicity in this population, this 

regimen is not the preferred first line option to treat AIH in the elderly in our 

practice. We also avoid the use of prednisone in doses higher than 30 mg daily in 

patients with known underlying osteoporosis or poorly controlled diabetes. 

5.8.2. Combination of prednisone and AZA: Another regimen to initiate treatment with is 

combination of prednisone 30 mg daily with AZA 50 mg daily, with prednisone is then be 

tapered by 5 mg weekly after the end of week 2 (figure 1). A systemic review of randomized 

controlled trial showed equivalent results for induction of remission with prednisone alone or 

prednisone plus AZA regimen.(102) 

5.8.3. Combination of budesonide and AZA: This strategy takes advantage of the first-pass 

metabolism of budesonide by the liver,(101,102) which reduces the risk of systemic steroid 

toxicity.(103) In a randomized, controlled double blinded multicenter phase 2b trial of 

budesonide,(67) 203 non-cirrhotic patients, age 10-70 years with AIH received either AZA (1-

2mg/kg/day) plus either prednisone (40 mg a day tapering to 10 mg a day or budesonide (9 

mg a day) for 6 months. Patients who achieved complete biochemical response by 3 months 

and at the investigator's discretion, those not in remission by 6 months could proceed to part 



two of the study, a 6-month, open-label segment in which all patients received AZA and 

budesonide. At 6 months, more patients in the budesonide group than in the prednisone group 

achieved the primary endpoint: complete biochemical response (normalization of liver 

enzymes) (60.0% vs. 38.8%; P=0.001), and the absence of steroid-specific adverse effects, 

such as moon face, acne, buffalo hump, diabetes, and striae (47.0% vs. 18.4%; P<0.001). At 

12 months, 95 (54.8%) of 173 patients who completed part two of the study achieved complete 

response; rates of complete response were similar between patients originally randomized to 

budesonide or prednisone. 

This regimen offers significant advantage in providing induction of remission compared to 

other regimen containing prednisone with AZA, however at a much less rate of side effects. 

One major disadvantage of this regimen use is that it is unknown whether this regimen is 

effective in maintaining remission beyond 12 months because the primary efficacy endpoint 

was determined at 6 months. Also, budesonide is significantly more expensive than 

prednisone and may not be covered by all insurance plans.  

Since its reported use 20 years ago, several small studies as well as case reports have  been 

published regarding the use of budesonide. However, in these studies where budesonide was 

used as monotherapy, the clinical and biochemical remission rate was 9% to 58%.(104-109) Not 

all these studies reported steroids specific side effects consistently. However, an average of 

30% of patients developed overall steroids related side effects. Another limitation of these 

studies is that the numbers were small and some used older definition of AASLD for 

biochemical remission (ALT<2 x the upper limit of normal. Hence, due to the marginal efficacy 

if any with budesonide alone, it should not be used as monotherapy.(110)  Budesonide is 

contraindicated in patients with cirrhosis because  portal systemic shunting and abnormal 

hepatic metabolism prevent complete hepatic first-pass extraction, reduce therapeutic 

efficacy, and cause systemic steroid side effects.(111) Since elderly patients are more often 



diagnosed with cirrhosis than their younger counterparts; budesonide should not be used for 

induction with AZA unless cirrhosis is ruled out either with imaging or with liver biopsy. Also, 

budesonide should never be used in patients with cirrhosis for maintenance due to lack of 

evidence in long term effectiveness to maintain remission.  

5.9 Maintenance of remission 

Remission is maintained with either prednisone alone or AZA monotherapy or a combination of 

prednisone with AZA. One study showed combination of prednisone and AZA was superior in 

maintaining remission however the drug induced complications were higher in cirrhotic patients 

(25%) than in non-cirrhotic patients (8%).(67) In another study AZA monotherapy was as effective 

as continuation of low dose steroids and AZA.(102) Based on concern for long term use of steroids, 

higher probability of response in elderly we prefer AZA monotherapy to maintain remission.  

Efficacy and safety of longer term use of budesonide and AZA longer than 12 months has not 

been studied in detail. However, to answer the efficacy of long term use of budesonide in patients 

with AIH, Peiseler et al recently published their data on the largest cohort of AIH patients (60 

patients)  on long term (mean 31 months) budesonide.(112) Budesonide was used as second line 

therapy in combination with either AZA or other immunosuppressive agents on patients who were 

either intolerant or dependent on prednisone. Long term remission was noted in only 40% of 

patients thereby doubling the initial remission rate. Bone density remained stable in majority of 

the patients. However, budesonide had to be switched back to prednisone in 23% of patients due 

to insufficient disease control or due to side effect in 13% of patients. One positive finding was 

that all 13 patients with full biochemical response on prednisone who were switched to 

budesonide either due to side effects or dependence on prednisone remained in biochemical 

remission. Since this was a retrospective study all the side effects related to budesonide were not 



recorded.  

 

Every attempt should be made to taper the prednisone to the lowest dose possible in monotherapy 

regimen or to discontinue prednisone when using dual therapy with AZA after achieving the 

remission. Typically average time to reach the complete biochemical and histologic remission in 

elderly is 18 months.(90,94)  If this is not accomplished with standard dose AZA of 50 mg a day we 

recommend titrating the dose of AZA to up to 2 mg/kg/day and monitoring the blood count while 

attempting to wean off the steroids.(96)  

Hypoxanthine phoribosyltransferase leads to the production of 6 thioguanine nucleotide (6TGN) 

from 6MP which is formed as a result of  non-enzymatic conversion of AZA. The 6TGN has 

immunosuppressive properties. TPMT and xanthine oxidase enzymatically convert 6-MP to 6-

thiouric acid and 6-methylmercaptopurine nucleotide (6-MMP), respectively.  6-TGN levels are 

indicators of patient adherence and useful for individualizing AZA doses.(113) In a minority of 

nonresponders to AZA, 6-MP is preferentially metabolized by xanthine oxidase to non-

immunosuppressive 6-thiouric acid. Allopurinol which is an inhibitor of xanthine oxidase can 

redirect 6-MP metabolism to produce immunosuppressive 6-TGN.(114) Hence, TPMT testing 

should be performed before labelling a patient a non-responder and considering the switch to an 

alternative regimen.  

 

5.10 Treatment failure and incomplete response  

Treatment failure is defined as worsening of AST or bilirubin, ongoing or worsening 

histologic activity on liver biopsy or new onset ascites and hepatic encephalopathy.(87) 



Fortunately, the incidence of treatment failure is less common in elderly patients than their 

young counterparts (5% vs 24%, respectively; p = 0.03).(2) 

Incomplete response to therapy is defined as inability to achieve complete biochemical and 

histologic remission with conventional doses of prednisone or AZA. 

Before resorting to alternative therapies, compliance with prescribed regimen should be 

assessed. Compliant patients who are non-responders to conventional immunosuppression could 

be treated with intensified and accelerated doses of conventional therapy. Checking thiopurine 

metabolite levels such as 6 TGN can prove useful in guiding therapy.  

5.11Management of treatment failure 

One strategy to manage treatment failure is to increase the dose of prednisone to 60 mg daily or 

increase AZA dose to up to 150 mg daily in combination with prednisone 30 mg daily for one 

month.(67) Once the transaminases improve, prednisone dose should be decreased very gradually 

by 5mg weekly while monitoring the transaminases and Immunoglobulins to guide the pace of 

taper down to a dose of 10 mg daily while monitoring the labs monthly. With this strategy, 70% 

patients experience biochemical and symptomatic improvement, although only 20% are able to 

achieve histologic remission.(67) 

5.12 Management of Incomplete response 

In such patients increasing the dose of AZA to up to 2mg/kg daily should be attempted. Long term 

low dose corticosteroid therapy involves a gradual decrease in the prednisone dose by 2.5 mg 

per month until the lowest level (ideally 5-10 mg daily) is achieved or steroids can be safely 

discontinued and the serum ASA or ALT remain stable.(67) 



5.13 Alternate therapies for management of AIH in patients with intolerance, treatment 

failure or incomplete response to conventional therapies.  

Mycophenolate mofetil (MMF) is the prodrug of mycophenolic acid. Its efficacy in the management 

of AIH as an alternate therapy has been studied in smaller studies. Overall, patients who failed to 

respond to AZA were unlikely to achieve remission after switching to MMF. In contrast, MMF and 

mycophenolic acid appear to be effective for patients intolerant of AZA.(115-118) In a recent 

retrospective study of 105 patients who were switched to MMF,(119) 60% achieved biochemical 

remission on MMF therapy with a median follow up period of 25 months. Response rates between 

patients who were switched because of inefficacy of standard therapy or treatment 

intolerance were similar (57% vs 62%, respectively; P=0.63). Subjects with cirrhosis had a lower 

treatment response rate compared with those without cirrhosis, with biochemical remission 

achieved in 47% and 66% of subjects, respectively (P = .07).   

Another recent retrospective study of 201 patients followed in 19 centers who were either unable 

to tolerate the first line therapy (steroids or AZA) or had no response to conventional therapy were 

either treated with MMF or with tacrolimus (FK).(120) Complete biochemical response was defined 

per AASLD guidelines. Overall response rate in patients who were unable to tolerate first line 

therapy showed similar (69.4% vs 72.5%, p= 0.63) complete biochemical remission to either MMF 

or FK. However, significantly more non-responders to conventional therapy achieved biochemical 

remission with FK compared to MMF (56.5% vs 34%, respectively; P = 0.029). The rates of 

complete response were significantly lower in non-responders than in patients intolerant to 

conventional therapy, both for patients treated with MMF and for patients treated with FK (P < 

.001). Hence for patients who have failed conventional therapies consideration should be given 

to switch to MMF or FK as second line therapy. Treatment with FK may achieve higher rate of 

biochemical remission in those with suboptimal response to conventional therapy compared to 



MMF.  

 

 

5.14 ORTHOTROPIC LIVER TRANSPLANTATION IN ELDERLY: 

OLTx for AIH provides excellent 5-year and 10-year survivals of >70% for adults with AIH.(121-123)  

In a European study, 5 year survival after OLTx for AIH in 827 patients was 73%. Interestingly 

five-year survival after OLT for AIH varied inversely with age, 78% (95% confidence interval, 

70%–86%) for ages18–34 vs 61% (95% confidence interval, 51%–70%) for age >50 years. This 

is likely due to the higher rate of infections after transplant in older patients transplanted with AIH 

(HR1.8;P=.002).(122)  

Only 6% of liver transplants performed in the US are done in patients with AIH.(124) When an 

elderly patient is considered for liver transplantation, the patient’s functional status and other 

comorbidities should be thoroughly considered in the decision to determine candidacy for 

transplant. We emphasize overall health and functional status as indicators of patient’s 

physiological age and place less emphasis on patient’s chronological age in determining 

candidacy for liver transplant. 

 

6. CONCLUSION  

AIH should be considered in patients older than 60 who present with acute or chronic hepatitis. 

Elderly patients with AIH frequently present with advanced hepatic fibrosis and cirrhosis. 

Diagnosis of AIH can be made with accuracy by using one of the two diagnostic criteria. Treatment 

of AIH in elderly should be based on the strict criteria set by AASLD guidelines. High doses of 

prednisone are avoided when possible. Preferred treatment options in the elderly are the 

combinations of prednisone with AZA or budesonide with AZA. These regimens require less 



cumulative dose of steroids than prednisone monotherapy. Elderly patients with liver failure or 

early hepatocellular carcinoma should be considered for liver transplantation if in good functional 

status and have no significant comorbidities.  
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