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Abstract
Non-classical manifestations of autoimmune hepatitis 
can delay diagnosis and treatment. Our aims were to 
describe the clinical phenotypes that can confound the 
diagnosis, detail scoring systems that can ensure their 
recognition, and outline advances in treatment that 
can improve their outcome. Prime source and review 
articles in English were selected through Medline from 
1970-2008 and assimilated into personal libraries 
spanning 32 years. Acute severe or asymptomatic 
presentations and atypical histological findings, 
including centrilobular zone 3 necrosis and concurrent 
bile duct changes, are compatible with the diagnosis. 
Cholangiographic abnormalities may be present in 
children and adults with the disease, and autoimmune 
hepatitis must be considered in patients without 
autoantibodies or with antimitochondrial antibodies and 
no other cholestatic features. Asymptomatic patients 
frequently become symptomatic; mild disease can 
progress; and there are no confident indices that justify 
withholding treatment. Two diagnostic scoring systems 
with complementary virtues have been developed to 
evaluate patients with confusing features. Normal liver 
tests and tissue constitute the optimal end point of 
treatment, and the first relapse is an indication for long-
term azathioprine therapy. Cyclosporine, tacrolimus and 
mycophenolate mofetil are promising salvage therapies, 

and budesonide with azathioprine may be a superior 
frontline treatment. We conclude that the non-classical 
phenotypes of autoimmune hepatitis can be recognized 
promptly, diagnosed accurately, and treated effectively.
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INTRODUCTION
Autoimmune hepatit is was init ial ly perceived as 
a self-perpetuating, inflammatory liver disease in 
young amenorrheic women with hirsutism, acne and 
cirrhosis[1-3]. The validity of  this classical phenotype was 
subsequently strengthened by technological advances 
that excluded a viral cause for the condition[4] and by 
studies that implicated perturbations of  the immune 
system in its pathogenesis[5-8]. The clinical phenotype 
expanded as the concept of  autoimmunity was applied 
broadly to liver diseases of  unknown cause and as the 
requirement for 6 mo of  disease activity was eliminated 
from its definition[9,10]. Autoimmune hepatitis still lacks 
an etiological agent and disease-specific laboratory test, 
but its designation now applies to patient populations 
far more diverse and numerous than the original patients 
with “lupoid hepatitis”[11].

Autoimmune hepatit is must be considered in 
all individuals with acute and chronic hepatitis of  
undetermined cause and with graft dysfunction after 
liver transplantation[11]. Acute[12-15], acute severe[16-19], 
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and asymptomatic[20-22] forms have been described; 
prog ress ion to c i r rhos i s may be indo lent and 
unsuspected[23-25]; transitions between active and inactive 
disease may occur spontaneously[26,27]; concurrent 
immune diseases may obscure the diagnosis [28,29]; 
serological markers may be variably expressed and absent 
at presentation[30-32]; histological findings may include 
centrilobular zone 3 necrosis[33-37] or concurrent biliary 
changes[38-42]; and different ethnic groups may have non-
classical clinical phenotypes[43-47]. The identification of  
autoimmune hepatitis in diverse clinical situations is 
critical since prompt institution of  corticosteroid therapy 
can be life-saving[48-50].

Corticosteroids alone or a lower dose in combination 
with azathioprine induce clinical, laboratory and 
histological improvement in 80% of  patients within  
3 years[51,52]. Ten- and twenty-year survivals exceed 80%[24], 
and hepatic fibrosis is reduced or prevented[53-56]. These 
therapeutic successes are counterbalanced against adverse 
outcomes that justify the continued pursuit of  new drugs 
and regimens. Nine percent of  treated patients deteriorate 
despite compliance with corticosteroid schedules 
(treatment failure)[57,58]; 13% develop treatment-related side 
effects that compel premature withdrawal of  medication 
(drug toxicity)[59]; and 9% improve but not to a degree 
to justify discontinuation of  the medication (incomplete 
response)[59]. Furthermore, 50%-86% of  patients who 
enter remission relapse after drug withdrawal and require 
re-treatment[27,51,60-64].

The diagnostic criteria of  autoimmune hepatitis 
have been codified by an international panel[9,10], and 
scoring systems can establish the diagnosis in difficult 
cases[9,10,65,66]. The re-definition of  treatment goals[67-70] 
and the revision of  current treatment strategies[71-75] 
promise to improve results. The emergence of  
powerful immunosuppressive agents, mainly from 
the transplantation arena, promises to strengthen the 
treatment repertoire[76,77], and the clarification of  critical 
pathogenic pathways make site-specific molecular 
interventions feasible[76,78,79]. The clinical spectrum of  
autoimmune hepatitis has expanded, but the diagnostic 
instruments and therapeutic options have also improved.

The objectives of  this review are to describe the non-
classical clinical phenotypes of  autoimmune hepatitis, 
detail the diagnostic instruments that can ensure their 
recognition, and introduce the evolving treatment 
strategies. Classical syndromes are the cornerstones of  
clinical practice, but variations from the classical are 
its realities. The changing spectrum of  autoimmune 
hepatitis and its treatment underscores the importance 
of  the disease and the vigor of  the investigative effort 
that it has generated.

NON-CLASSICAL CLINICAL PHENOTYPES
Autoimmune hepatitis is defined as a self-perpetuating 
inflammation of  the liver of  unknown cause that is 
characterized by interface hepatitis on histological 
e x a m i n a t i o n , hy p e r g a m m a g l o b u l i n e m i a , a n d 
autoantibodies[80]. The diagnosis has great latitude since 

no features are disease-specific. The phenotypes that 
satisfy the definition of  autoimmune hepatitis but are 
outside the boundaries of  classical disease have acute 
severe presentations, few or no symptoms, atypical 
histological findings, absent or variant serological 
markers, concurrent cholangiographic changes, male 
gender, and non-Caucasian backgrounds.

Acute severe presentations
The diagnosis of  autoimmune hepatitis is no longer 
restricted by a time requirement for disease activity[9,10]. An 
acute severe or fulminant presentation can reflect de novo 
inflammation[12-15] or the spontaneous exacerbation of  a 
previously unsuspected chronic disease[81]. An acute or 
abrupt onset occurs in 40% of  patients with autoimmune 
hepatitis[14,81,82], whereas an acute severe presentation is 
rare[83] (Table 1).

The acute form can be differentiated from the chronic 
form by laboratory features [higher serum aspartate 
aminotransferase (AST) and alanine aminotransferase 
(ALT) levels, total serum bilirubin concentration, and 
serum γ-glutamyl transpeptidase level] and by histological 
findings (more frequent centrilobular zone 3 necrosis 
with plasmacytic infiltration and bile duct injury), but 
its recognition in individual cases relies mainly on an 
awareness that acute severe autoimmune hepatitis is 
possible[84].

Corticosteroid therapy suppresses inflammatory 

Table 1  Non-classical phenotypes of autoimmune hepatitis

Non-classical 
phenotype

Salient features

Acute severe 
disease

Corticosteroids effective in 36%-100%[49]

Protracted treatment can be complicated by infection[49]

High mortality if no better within 2 wk of therapy[85]

MELD score ≥ 12 identifies 97% of treatment failures[58]

Asymptomatic 
mild hepatitis

Common (25%-34%) but unstable state[20-22,87-89]

Symptoms develop in 26%-70%[20,21]

Progression possible if untreated[20-22,87]

Improves quickly with therapy[22]

Atypical 
histological 
features

Centrilobular necrosis is an early acute form[18,33-37,92]

Transition to interface hepatitis possible[35]

Coincidental biliary changes lack cholestatic profile[41]

Fatty changes may co-exist[58,94]

Absent or 
variant 
serological 
markers

Seronegativity possible in 13%[31]

Other features and treatment outcome similar[31,32,100]

Non-standard autoantibodies possible[101-104]

Conventional autoantibodies may be expressed later[30]

Screen for celiac disease[105-108]

Concurrent 
cholangio-
graphic 
changes

Abnormal cholangiograms in 44% with CUC[116]

Poor outcome if biliary changes and CUC[121-124]

MRC abnormalities in 8% adults without CUC[117]

MRC abnormalities may be associated with fibrosis[119]

Male gender 0.2-0.5 cases/100 000 per year[127,128]

Low frequency of concurrent immune diseases[130-132]

No diversity of HLA DRB1*04 alleles[130-132]

Better survival than women[136]

Non-
Caucasian

Cholestatic features may be common[45,141-143]

Male predominance possible[47]

Socioeconomic factors important[137,138,146,147]

MELD: Model of End Stage Liver Disease; MRC: Magnetic resonance 
cholangiography; CUC: Chronic ulcerative colitis; HLA: Human leukocyte 
antigen.
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activity in 36%-100% of  patients with acute severe 
presentations[49], whereas delay in treatment can result in a 
poor outcome[51,83] (Table 1). Immediate survival and the 
need for urgent transplantation depend on the rapidity and 
nature of  the response to corticosteroids[50,85,86]. Failure to 
improve at least one laboratory abnormality reflective of  
liver inflammation or function, especially a pre-treatment 
hyperbilirubinemia, within 2 wk indicates that liver 
transplantation should be considered[85]. Relentless pursuit 
of  an unachievable benefit from corticosteroid therapy 
can be complicated by infection and the lost opportunity 
for a successful transplantation[49].

The Model of  End Stage Liver Disease (MELD) 
can be used to identify individuals with autoimmune 
hepatitis who are likely to fail corticosteroid therapy and 
require liver transplantation[58] (Table 1). MELD scores 
≥ 12 points at presentation have a sensitivity of  97% 
and specificity of  68% for treatment failure, and patients 
with such scores warrant close scrutiny and preparedness 
for liver transplantation. A MELD score ≥ 12 points 
at presentation captures all problematic patients, but it 
does not preclude their salvation through prompt and 
vigorous corticosteroid treatment.

Asymptomatic mild presentations
Autoimmune hepatitis is asymptomatic in 25%-34% of  
patients at presentation[20-22], and retrospective analyses 
have estimated that 25%-85% of  individuals have mild 
disease[20-22,87-89] (Table 1). These presentations contrast 
with those described in the classical treatment trials in 
which selection criteria focused on severe symptomatic 
and immediately l i fe-threatening disease [51,90,91]. 
Treatment guidelines have been promulgated for the 
individuals with severe disease, but they remain arbitrary 
and inconsistent for those with mild disease[80]. These 
difficulties reflect in part the lack of  a codified definition 
of  mild autoimmune hepatitis and uncertainty about its 
natural history.

Untreated mild autoimmune hepatitis has a better 
outcome than severe disease, but it does not have a 
benign prognosis (Table 1). Cirrhosis develops in 49% 
of  untreated patients within 15 years[87]; liver failure and 
hepatocellular carcinoma are possible[22]; asymptomatic 
pa t ients become symptomat ic in 26%-70% of  
instances[20,21]; and 10-year mortality exceeds 10%[21,22]. 
Spontaneous resolution is possible, but untreated 
patients with mild autoimmune hepatitis improve less 
commonly (12% vs 63%, P = 0.006) and more slowly 
than treated patients, and they have a lower 10-year 
survival (67% vs 98%, P = 0.01)[22].

A “safe” subset of  patients with non-aggressive 
autoimmune hepatitis who require no therapy cannot be 
reliably identified, and the clinical threshold for starting 
corticosteroid therapy cannot be so high that all patients 
with mild or asymptomatic disease are excluded (Table 1). 
Mild autoimmune hepatitis can improve spontaneously, 
and this prospect may dampen therapeutic zeal , 
especially if  measured against the possibility of  serious 
treatment-related complications[22]. A dictum to do 
no harm, however, that focuses more concern on the 

treatment than the disease may be incorrect.
The aggressive potential of  mild autoimmune 

hepatitis at presentation, the inability to predict outcome 
by clinical parameters, the expected rapidity of  the 
treatment response, and the safety of  current treatment 
regimens favor a proactive management strategy[22]. Until 
randomized clinical trials are performed comparing 
treatment against no treatment, the management 
strategy in patients with mild disease should lean toward 
conventional therapy. Mild asymptomatic autoimmune 
hepatitis is a non-classical phenotype, but it should not 
be regarded or managed as a different disease.

Atypical histological features
The histological hallmark of  autoimmune hepatitis is 
interface hepatitis, but other histological findings are 
compatible with the disease[9,10] (Table 1). Centrilobular 
zone 3 necrosis (Figure 1) is probably an early form 
of  autoimmune hepatitis that is detected mainly in 
patients with an acute onset[18,33-37,92]. Successive liver 
tissue examinations have disclosed transition of  the 
centrilobular zone 3 pattern of  necrosis to that of  typical 
interface hepatitis during the course of  the disease[35]. 
This non-classical finding may suggest an acute viral or 
toxic injury, but the diagnosis of  autoimmune hepatitis 
should not be discounted.

Concurrent biliary changes, including isolated 
destructive cholangitis (Figure 2), may also be found 
in patients with otherwise classical autoimmune 
hepatitis[38-42] (Table 1). These patients do not have a 
cholestatic clinical or laboratory profile, and successive 
tissue examinations have not disclosed persistence or 
progression of  the biliary injury[41]. The biliary changes 
probably reflect collateral damage associated with an 
exuberant inflammatory process rather than a transition 
state to a cholestatic disease or variant syndrome. The 
biliary changes should not alter the diagnosis or the 
treatment strategy.

Fatty changes (Figure 3) may also be present at 
accession or after corticosteroid therapy[58,93,94] (Table 1). 
Non-alcoholic fatty liver disease (NAFLD) is a common 
finding in the general population, and it may be associated 
with autoantibodies and hypergammaglobulinemia[94-97].  
Both conditions can co-exist, and corticosteroid 
therapy can ameliorate the autoimmune hepatitis and 
intensify the NAFLD[58,94]. The presence of  coincidental 
fatty change should not discourage the diagnosis or 
treatment of  autoimmune hepatitis, but it compels an 
accurate diagnosis. Worsening of  the laboratory indices 
during therapy justifies liver tissue examination and 
reassessment of  the treatment strategy[58,94]. Progressive 
fatty change can be a cause of  treatment failure[58].

Absent or atypical serological markers
Antinuclear antibodies (ANA), smooth muscle antibodies 
(SMA), and antibodies to liver kidney microsome type 
1 (anti-LKM1) are the classical serological markers of  
autoimmune hepatitis[98,99]. These antibodies are not 
pathogenic or disease-specific, and their expression can 
vary in individual cases and in different geographical 
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regions and ethnic groups. Thirteen percent of  white 
North American adults with classical features of  
autoimmune hepatitis lack ANA, SMA, and anti-LKM1[31] 
(Table 1).

Seronegative patients with autoimmune hepatitis 
have a non-classical phenotype, and they constitute an 
“autoantibody-negative autoimmune hepatitis”[31,32,100]. 
These patients are indistinguishable from those with 
classical disease, including their HLA profiles, and they also 
respond to corticosteroid therapy[31,32,100] (Table 1). Twenty 
percent may express non-standard autoantibodies, such 
as antibodies to soluble liver antigen (anti-SLA)[101,102] or 
atypical perinuclear anti-neutrophil cytoplasmic antibodies 
(atypical pANCA)[103,104], and others may express SMA, 
ANA or both later in their course[30]. Some corticosteroid-
responsive patients remain seronegative throughout their 
disease, and they may await discovery of  their signature 
autoantibody[31,32,100]. All such patients must be screened for 
celiac disease by testing for immunoglobulin A antibodies 
to tissue transglutaminase or endomysium[105-108].

Antimitochondrial antibodies (AMA) can be present in 

8%-35% of  patients with otherwise classical autoimmune 
hepatitis, and they define another non-classical serological 
phenotype[108-112]. These coincidental AMA are not 
associated with cholestatic features, histological findings 
of  biliary injury, or different response to corticosteroid 
therapy[110-113]. They may persist for as long as 27 years in 
the absence of  primary biliary cirrhosis (PBC)[111]; they 
may disappear spontaneously; or they may appear late 
in the course of  the disease without apparent clinical 
relevance[112]. Severe inflammatory activity may result 
in modification of  the mitochondrial antigens through 
oxidative stress and facilitate the production of  AMA 
which in turn can disappear when the inflammatory stress 
subsides[114]. AMA in the absence of  cholestatic laboratory 
or histological features should not dissuade the diagnosis 
of  autoimmune hepatitis or compel a different treatment 
strategy. The “serological overlap” with PBC does not 
constitute a hybrid disease or pathological process in 
transition.

Concurrent cholangiographic changes
Concurrent cholangiographic changes have been 
descr ibed in ch i ldren [115] and adul ts [116,117] w i th 
autoimmune hepatitis, and these findings constitute 
another non-classical clinical phenotype (Table 1). The 

Figure 1  Centrilobular zone 3 necrosis. Inflammation and hepatocyte 
drop out are present around a terminal hepatic venule in conjunction with 
hepatic plate thickening, architectural disorganization, and rosette formation.  
Centrilobular (perivenular) zone 3 necrosis can be an early acute form of 
autoimmune hepatitis that can transform to interface hepatitis (HE, × 200).

Figure 2  Concurrent pleomorphic cholangitis. Lymphocytes and histiocytes 
surround, infiltrate and damage an interlobular bile duct. Bile duct injury in the 
absence of cholestatic clinical and laboratory manifestations may represent 
collateral injury that is transient (HE, × 400).

Figure 3  Steatosis. Macrovesicular steatosis is the predominant histological 
feature after corticosteroid treatment. Fatty changes may be present before or 
during corticosteroid treatment and perpetuate or extend the laboratory indices 
of liver inflammation (Trichrome stain, × 40).

Figure 4  Histological features of a Turkish patient with the “overlap 
syndrome” (autoimmune hepatitis and primary biliary cirrhosis) 
characterized by heavy portal infiltration with lymphocytes and plasma 
cells (A) and bile ductular proliferation and ductopenia (B) (HE, × 200).

A B
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emergence of  magnetic resonance cholangiography 
(MRC) as a safe, effective and non-invasive mechanism 
by which to assess the biliary system[118] has indicated 
that cholangiographic changes that resemble primary 
sclerosing cholangitis (PSC) occur in 8% of  adults 
with autoimmune hepatitis[117]. These changes occur 
predominately in women who typically lack inflammatory 
bowel disease, and they are associated with histological 
features that reflect increased lobular activity rather than 
biliary injury[117].

The nature and significance of  the biliary changes 
by MRC remain unclear since most adults with these 
changes respond to corticosteroid therapy[117]. The 
possibility of  a disease process other than typical 
PSC or an unusual but nonspecific biliary distortion 
induced by fibrosis cannot be discounted (Table 1). 
Recent prospective studies have indicated that while 
adults with autoimmune hepatitis have a high frequency 
of  intrahepatic biliary changes by MRC (24%), the 
occurrence of  PSC is rare (2%)[119]. Furthermore, the 
frequency of  biliary changes by MRC in adults with 
autoimmune hepatitis is similar to that in patients 
with cirrhosis of  a non-biliary and non-autoimmune 
nature. Hepatic fibrosis rather than the nature of  the 
liver disease may be the most important parameter 
independently associated with the biliary changes[119].

Cholangiographic abnormalities by endoscopic or 
intrahepatic cholangiography are present in 44% of  
adults with autoimmune hepatitis and inflammatory 
bowel disease[116,120], and patients with these changes 
are typically refractory to corticosteroid therapy[121-124] 
(Table 1). This is the non-classical phenotype that has 
immediate clinical relevance, and its discovery impacts 
on the diagnosis, treatment, and outcome. Biliary 
studies should be performed mainly in adult patients 
with inflammatory bowel disease or recalcitrance to 
corticosteroid therapy[121,125]. Not all biliary changes 
have independent pathological significance or clinical 
importance[126].

Male gender
Autoimmune hepatitis does occur in white northern 
European men[127,128], and its development in this gender 
constitutes another non-classical phenotype (Table 1). 
Women with autoimmune hepatitis outnumber men with 
the disease by more than three-fold[129], and estimates 
of  the incidence of  autoimmune hepatitis in northern 
European men ranges from 0.2-0.5 cases per 100 000 
persons per year[127,128]. The existence of  an important 
clinical distinction between men and women with 
autoimmune hepatitis is still unsettled, but clearly the 
experiences over the decades have not identified a striking 
difference between the genders.

White North American women with autoimmune 
hepatitis are distinguished from men with autoimmune 
hepatitis and the same ethnicity by having higher 
frequencies of  concurrent immune diseases (34% vs 
17%, P = 0.05) and HLA DRB1*04 (49% vs 24%, P 
= 0.007)[130-132] (Table 1). Women with HLA DRB1*04 
also have higher frequencies of  concurrent immune 

diseases than women without HLA DRB1*04 (52% vs 
22%, P < 0.000001) as do men with HLA DRB1*04 
compared to men without HLA DRB1*04 (26% vs 4%, 
P = 0.002)[129,132]. These findings suggest that the clinical 
phenotype is driven by the genetic predisposition of  the 
host as well as the gender[129,133].

Retrospective surveys have suggested gender-based 
differences in disease behavior and treatment outcome, 
but results have been discrepant[134-136]. Differences in 
age at presentation (39 years vs 49 years, P = 0.06) and 
the frequency of  relapse after drug withdrawal (71% 
vs 55%, P = 0.06) have not reliably distinguished men 
from women with autoimmune hepatitis. The higher 
frequency of  HLA A1-B8-DRB1*03 in men who relapse 
(50% vs 23%, P = 0.003) and greater mortality in women 
than men (P = 0.02) have been contrasting features in 
some experiences, and these findings require further 
examination[135,136] (Table 1).

The principal clinical concern related to gender is 
that the diagnosis of  autoimmune hepatitis might be 
overlooked in men. Gender may be a surrogate marker 
that signifies different antigenic exposures, hormonal 
effects on immune responsiveness, chromosomal 
imbalances that favor loss of  self-tolerance, and genetic 
predispositions for immunocyte activation[132]. The 
diagnosis of  autoimmune hepatitis in men should trigger 
the same treatment strategies and monitoring schedules as 
in women.

Non-Caucasians
Racial background can affect the clinical phenotype of  
autoimmune hepatitis, and diagnostic criteria developed 
mainly in white northern European and North American 
populations may not apply in different ethnic groups and 
geographical regions (Table 1). Black North American 
patients have cirrhosis at presentation more commonly 
than white North American patients (85% vs 38%)[43,137,138]. 
Japanese patients typically have mild, late onset disease[139]. 
South American patients are younger than white North 
American counterparts, and they have more severe 
laboratory abnormalities at presentation[140]. Alaskan 
natives have a higher frequency of  acute icteric disease, 
asymptomatic illness, and advanced fibrosis at accession 
than non-native patients[44]. Aboriginal North Americans 
have disproportionately high frequencies of  immune-
mediated disorders, cholestatic features, and advanced 
disease at presentation[141-143]. African, Asian and Arab 
patients have a higher frequency of  biliary changes on 
histological examination than white northern European 
patients[45], and patients from Somalia are frequently men 
with rapidly progressive disease[47] (Table 1).

The variations in clinical phenotype suggest that 
genetic background and geographical location affect 
occurrence and behavior of  the disease[129,133]. Indigenous 
etiological agents or population-dependent genetic factors 
may modulate susceptibility to autoimmune hepatitis, 
determine targets of  the immune response, and affect the 
vigor of  the inflammatory reaction[144,145]. Socioeconomic 
status, healthcare access, and quality of  care are other 
factors that must be analyzed when assessing discrepancies 
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in disease occurrence and outcome among different racial 
groups[137,138,146,147] (Table 1).

TURKISH PERSPECTIVE
The importance of  recognizing the diverse manifestations 
of  autoimmune hepatitis in different regions and ethnic 
groups is illustrated by the appearance and behavior 
of  the disease in Turkey. Autoimmune hepatitis in 
this region has a character that aligns with the disease 
of  white northern Europeans and North Americans, 
but it can be difficult to recognize if  only the western 
phenotype is considered.

Autoimmune hepatitis is a relatively rare disorder in 
Turkey when compared with chronic viral hepatitis, but it 
is still the most common autoimmune liver disease[148,149]. 
Its high prevalence in women is not unusual, but its 9:1 
female-to-male ratio[148,149] exceeds the female propensity 
(3:1 female-to-male ratio) in North America[129]. The 
age of  occurrence in adults (age ranges, 18-59 years; 
mean age, 42 years) is as broad as elsewhere[150], but 
there are many patients with signs of  hepatitis who 
are negative for viral markers and the conventional 
autoantibodies[149]. These patients are typically designated 
as having “cryptogenic chronic hepatitis”, but they 
respond well to treatment with corticosteroids and 
azathioprine. Other liver diseases must be carefully 
excluded, especially in men and those who lack the 
conventional autoantibodies, and the diagnosis must 
be supported by the demonstration of  compatible liver 
enzyme abnormalities, serum immunoglobulin G (IgG) 
elevation, and histological findings. The presence of  
periportal lymphoplasmacytic infiltration in liver tissue 
is an important clue to the diagnosis, and all patients 
in whom there is a suspicion of  autoimmune hepatitis 
should undergo liver tissue examination.

As in other regions, the features of  autoimmune 
hepatitis may be intermixed with those typical of  
other liver diseases, especially the cholestatic disorders 
(“overlap syndromes”), and the diagnosis must be 
secured by expert histological interpretation and 
cholangiographic studies (Figure 4)[148,151,152]. In Turkey, as 
elsewhere, liver tissue examination is the most important 
tool in directing the diagnosis, and a second examination 
of  the liver tissue after institution of  treatment provides 
a comparison that can support or change the original 
impression.

Concurrent immune diseases, such as autoimmune 
thyroiditis[153], celiac disease[154], Sjogren syndrome[155], 
autoimmune diabetes [155], and various rheumatic 
conditions[156], can accompany the autoimmune hepatitis 
of  Turkey, but unlike the disease in other regions, 
the liver disease in Turkey can frequently be linked 
to different triggers, including indigenous infections 
[prolonged hepatitis A virus (HAV) infection[157] and 
brucellosis[158]] and medicinal agents (Echinacea[159], 
doxycycline[158], estrogen[160], cyproterone acetate[160], and 
ornidazole[161]). A genetic basis for the liver disease and 
its immune manifestations has not been well studied 
in Turkey, but the classical HLA phenotype, A1-B8-

DRB1*03, of  western countries does not appear to be 
an important susceptibility factor in this area[162].

Corticosteroid therapy remains the mainstay of  
treatment in Turkey, but azathioprine, ursodeoxycholic 
acid and budesonide have been added to the list of  
available and effective drugs. Combination therapy is 
the preferred regimen, and budesonide is gaining favor 
over prednisolone in combination with azathioprine. 
An example of  tailoring the treatment strategy to the 
population base is the practice of  maintaining individuals 
in remission on low dose prednisolone (4 mg on alternate 
days) either alone or in combination with azathioprine 
long-term. By recognizing the regional variations in 
the clinical phenotype and tailoring therapy to suit the 
prevalent disease behavior, autoimmune hepatitis in 
different regions and ethnic groups can be diagnosed 
promptly and treated successfully in a cost-effective, low 
risk manner.

NEW DIAGNOSTIC INSTRUMENTS
New diagnostic instruments have evolved that have 
the flexibility to accommodate atypical features of  
autoimmune hepatitis and the sensitivity and specificity 
to ensure accurate diagnosis of  the non-classical 
phenotypes. A diagnostic scoring system that was 
promulgated mainly as a research tool in 1993[9] was 
revised in 1997[10] to exclude cholestatic syndromes. A 
simplified diagnostic scoring system was added in 2008 
to ease clinical application[65], and both systems can 
now be exploited to strengthen the diagnosis in difficult 
cases[66].

Original revised diagnostic scoring system
The revised original diagnostic scoring system developed 
by the International Autoimmune Hepatitis Group 
(IAIHG) evaluates 13 clinical components and renders 
27 possible grades[10] (Table 2). It is a comprehensive 
template that grades each component of  the disease, 
including gender, laboratory manifestations of  liver 
inf lammation and cholestasis, the conventional 
autoantibodies, viral markers, epidemiological risk factors 
such as drug or alcohol exposures, HLA phenotype, 
concurrent immune diseases, novel autoantibodies, 
and individual histological features. It also grades the 
treatment response, and a score can be rendered before 
and after treatment.

A pre-treatment score of  10 points or higher or a 
post-treatment score of  12 points or higher indicates 
the likelihood of  autoimmune hepatitis[10] (Table 2).  
No single test or finding defeats or ensures the diagnosis 
of  autoimmune hepatitis if  other components are 
sufficiently strong to outweigh it. The Receiver Operating 
Characteristic (ROC) curve for the revised original scoring 
system shows that the minimum pre-treatment score of  
10 points has a sensitivity of  100% and a specificity of  
73% for autoimmune hepatitis. A pre-treatment score of  
15 points or higher has a specificity of  greater than 90% 
for autoimmune hepatitis[66].

The principal virtues of  the revised original scoring 
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system are that it ensures the systematic assessment of  
all key features of  the disease and it is not compromised 
by a missing or atypical feature[66]. The revised original 
diagnostic scoring system is most useful in evaluating 
patients with few or atypical findings of  autoimmune 
hepatitis, including the variant syndromes, because of  its 
comprehensive nature. It quantifies the strength of  the 
diagnosis, and it is a valuable research tool that ensures 
comparable study populations within clinical trials.

Simplified diagnostic scoring system
The simplified diagnostic scoring system eases clinical 

application by evaluating only 4 clinical components, 
and it has been validated in diverse ethnic groups and 
liver diseases[65] (Table 3). The simplified scoring system 
is based on the presence and level of  autoantibody 
expression by indirect immunofluorescence, serum IgG 
concentration, compatible or typical histological features, 
and the absence of  viral markers. It does not grade 
treatment response.

The ROC curve for the simplified scoring system 
shows that a minimum score of  6 points has a sensitivity 
and specificity of  90% for the diagnosis of  autoimmune 
hepatitis[66] (Table 3). Scores of  7 points or higher are 
nearly 100% specific for the diagnosis of  autoimmune 
hepatitis with only a small decrease in sensitivity. The 
virtues of  the simplified scoring system are the ease of  
its clinical application, and its combined high sensitivity 
and specificity for the diagnosis[66]. It is especially useful 
in excluding autoimmune hepatitis in patients with other 
distinct conditions who have confusing concurrent 
immune features. The revised original scoring system 
has greater sensitivity for the diagnosis, whereas the 
simplified system has superior specificity and accuracy.

NEW TREATMENT STRATEGIES
New treatment strategies for autoimmune hepatitis 
are evolving as current regimens are being used more 
effectively and new drugs are being exploited in selected 
situations. The non-classical phenotypes of  autoimmune 
hepatitis are managed in the same fashion as the classical 
phenotypes, and they benefit similarly from these 
advances.

Table 2  Revised original pre-treatment scoring system[10]

Variable Result Points Variable Result Points
Gender Female +2 HLA DR3 or DR4 +1
AP:AST (or ALT) ratio > 3 -2 Immune disease Thyroiditis, colitis, others +2

   < 1.5 +2
γ-globulin or IgG level above normal    > 2.0 +3 Other markers Anti-SLA, actin, LC1, pANCA +2

1.5-2.0 +2
1.0-1.5 +1
   < 1.0   0

ANA, SMA, or anti-LKM1 titers      > 1:80 +3 Histological features Interface hepatitis +3
        1:80 +2 Plasmacytic +1
        1:40 +1 Rosettes +1
     < 1:40   0 None of above -5

Biliary changes -3
Other features -3

AMA Positive -4 Treatment response Complete +2
Relapse +3

Viral markers Positive -3
Negative +3

Drugs Yes -4 Pretreatment aggregate score
No +1 Definite diagnosis > 15

Probable diagnosis 10-15
Alcohol          < 25 g/d +2 Post-treatment aggregate score

          > 60 g/d -2 Definite diagnosis > 17
Probable diagnosis 12-17

AP: AST (or ALT) ratio: Ratio of alkaline phosphatase level to aspartate or alanine aminotransferase level; Anti-SLA: Antibodies to soluble liver antigen; Anti-
LC1: Antibodies to liver cytosol type 1; pANCA: Perinuclear anti-neutrophil cytoplasmic antibodies; IgG: Immunoglobulin G; ANA: Antinuclear antibodies; 
SMA: Smooth muscle antibodies; Anti-LKM1: Antibodies to liver/kidney type 1; AMA: Antimitochondrial antibodies; HLA: Human leukocyte antigen.

Table 3  Simplified scoring system of the International 
Autoimmune Hepatitis Group[65]

Variable Result Points
Autoantibodies
   ANA or SMA ≥ 1:40 +1
   ANA or SMA ≥ 1:80 +2
   Antibodies to liver kidney microsome type 1 ≥ 1:40 +2
   Antibodies to soluble liver antigen Positive +2
Immunoglobulin level
   Immunoglobulin G   > UNL +1

        > 1.1 ULN +2
Histological findings
   Morphological features Compatible +1

Typical +2
Viral disease
   Absence of viral hepatitis No viral markers +2
Pretreatment aggregate score
   Definite diagnosis   ≥ 7
   Probable diagnosis   6

ULN: Upper limit of normal.
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Improvements in current treatment strategies
The ideal end point of  initial corticosteroid therapy 
has now been defined[67-70]; the treatment adjustments 
after relapse and incomplete response have been 
formalized[71-73]; and vaccination against hepatitis A 
(HAV) and hepatitis B (HBV) viruses prior to therapy 
has been proposed[74]. These improvements constitute 
advances in the current treatment regimens (Table 4).

Corticosteroid therapy should be continued until 
the clinical, laboratory and histological features of  
autoimmune hepatitis have fully resolved (Table 4)[67-70]. 
Relapse after drug withdrawal is the most common 
management problem in autoimmune hepatitis, and this 
occurrence can be reduced by continuing treatment until 
liver tests and tissue are normal[59,70,163]. Patients who 
sustain remission after treatment withdrawal have better 
laboratory indices and liver tissue examinations at the 
time of  drug withdrawal than patients who relapse, and 
treatment until complete resolution of  the inflammatory 
features is the ideal end point of  therapy.

Sixty percent of  patients who achieve an ideal 
treatment end point still relapse after drug withdrawal, 
and 40% of  treated patients are unable to achieve full 
resolution of  their disease[70]. The relentless pursuit of  
an ideal but unachievable treatment end point in these 
individuals can result in drug-related side effects[59,62]. 
Patients with relapse after drug withdrawal, incomplete 
response to convent iona l t rea tment , and dr ug 
intolerances must be managed differently[125].

Repeated relapse and re-treatment is associated with 
a progressive increase in the cumulative frequencies 
of  cirrhosis, requirement for liver transplantation, and 
death from hepatic failure[64]. The preferred management 
strategy after the first relapse is to institute treatment 
with long-term fixed dose azathioprine (Table 4)[71,73]. 
Prednisone and azathioprine are re-started until clinical 
and laboratory resolution is achieved. The dose of  
azathioprine is then increased to 2 mg/kg daily as the 
dose of  prednisone is withdrawn. Azathioprine is then 
continued indefinitely as a chronic maintenance therapy. 
Eighty percent of  patients are able to sustain remission 
in this fashion over a 10 year period of  observation. 
Patients who improve during treatment but not to a 
degree to satisfy remission criteria (incomplete response) 

can also be managed by this regimen[125].
Vaccination against HAV and HBV is an important 

adjunct to conventional treatment (Table 4). Susceptibility 
to infections with HAV (51%) and HBV (86%) is high 
in patients with autoimmune liver disease, and the 
incidence of  these infections is 1.3-1.4 per 1000 person-
years[74]. Vaccination frequencies are only 11% for HBV 
and 13% for HAV in these patients, and the response to 
the HBV vaccine is poor or absent in most individuals 
vaccinated during immunosuppressive therapy[74]. These 
observations suggest that pre-treatment vaccination 
for HAV and HBV is under-utilized in autoimmune 
liver disease and that outcomes can be improved by 
early vaccination to prevent viral super-infection and 
mortality.

Advances in pharmacological options
Treatment options have increased in autoimmune 
hepatitis as new drugs with targeted immunosuppressive 
actions have been used empirically[76,164] and a third 
generation corticosteroid has been evaluated by 
randomized clinical trial[75]. None of  these treatments has 
been incorporated into standard management algorithms, 
but they constitute an evolving armamentarium that 
promises to improve outcomes by either interrupting 
critical pathogenic pathways or eliminating intolerances 
to the current medications.

The calcineurin inhibitors (cyclosporine[165-169] and 
tacrolimus[170-172]) have been used as frontline and 
salvage therapies in children[173-175] and adults[165-172] with 
autoimmune hepatitis, and these multiple small clinical 
experiences have supported their efficacy and tolerance 
(Table 4). Additional clinical trials are necessary to 
determine their target population, dosing schedule, and 
safety profile.

The purine antagonists (6-mercaptopurine[176] and 
mycophenolate mofetil[177-181]) have also been effective in 
some patients refractory to conventional corticosteroid 
regimens (Table 4). 6-mercaptopurine has reduced 
disease activity in patients unresponsive to azathioprine, 
and should be considered as a salvage therapy[176]. 
Intolerances to azathioprine based on thiopurine 
methyltransferase deficiency contraindicate its use, and 
the drug should not be administered to patients with 

Table 4  Therapeutic advances in autoimmune hepatitis

Advance Nature Attribute

Improved current therapy Initial therapy until resolution of liver tests and tissue Prevention of  relapse after drug withdrawal[70]

Long-term azathioprine therapy after relapse or incomplete response Prevention of disease progression[71,73,125]

Pretreatment vaccination for viruses Protection against morbidity of concurrent 
viral infection[74]

New drugs Calcineurin inhibitors (cyclosporine, tacrolimus) Salvage therapy[150-157]

Purine antagonists (6-mercaptopurine, mycophenolate) Salvage therapy[161-166]

Budesonide (combined with azathioprine) Effective and safe front line therapy[75]

Potential molecular interventions Synthetic blocking peptides Block autoantigen presentation[186,187]

Cytokine manipulations Promote anti-inflammatory effects[188]

T cell vaccination Eliminate cytotoxic liver-infiltrating clone[189]

Oral tolerance (high or low dose regimen) Reduce immune response (low dose) or induce 
anergy (high dose)[190,191]

Mesenchymal stem cells (human bone marrow-derived) Replace damaged hepatocytes[200]
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azathioprine-related side effects[182].
Mycophenolate mofetil is independent of  the 

thiopurine methyltransferase metabolic pathway, and 
several small experiences have indicated that it can 
be effective in problematic patients[177-181] (Table 4). 
Improvement occurs in 39%-84% of  patients who 
tolerate the drug, but the intention to treat is thwarted 
in 34%-78% of  patients because of  drug intolerances 
(nausea, vomiting, pancreatitis, rash, alopecia, deep 
venous thrombosis, diarrhea and failure to normalize liver 
tests)[180,183,184]. Mycophenolate mofetil is another promising 
alternative drug in the treatment of  autoimmune hepatitis, 
but only a minority of  problematic patients may reap its 
benefits[183-185].

Budesonide is a third generation corticosteroid that 
has been used empirically as frontline[186-188] and salvage[189] 
therapy in autoimmune hepatitis (Table 4). Its high first-
pass clearance by the liver and its breakdown to inactive 
metabolites promised to improve efficacy and safety 
compared to conventional corticosteroid regimens[190]. Its 
advantage, however, was never fully realized until it was 
evaluated by randomized clinical trial in 203 treatment-
naïve patients with autoimmune hepatitis[75]. Budesonide 
in combination with azathioprine has been found to be 
superior to prednisolone and azathioprine in normalizing 
the serum ALT level (47% vs 18%, P < 0.00001) and 
reducing the frequency of  steroid-related side effects 
(28% vs 53%, P = 0.0001) after 6 mo of  treatment[75]. The 
frequency of  histological improvement and the durability 
of  the results are unknown, but the findings suggest 
that budesonide may be an alternative, more effective, 
and safer frontline regimen than a prednisone-based 
schedule. Budesonide has not been effective as a salvage 
therapy in patients with severe disease on long-standing 
corticosteroid treatment[189], and corticosteroid-induced 
side effects are still possible, especially in patients who 
have been treated previously with prednisone[189] or who 
have cirrhosis[189,191].

Var ious other dr ugs (cyc lophosphamide [192], 
methotrexate[193], rapamycin[194], rituximab[195], intravenous 
immunoglobulin[196], deflazacort[197], and ursodeoxycholic 
acid[198]) have been proposed for use in autoimmune 
hepatitis, and their number reflects the need for better 
salvage therapies in the treatment of  autoimmune 
hepatitis (Table 4). Prospective and scientifically rigorous 
collaborative studies are needed to expand the therapeutic 
repertoire and comprehensive analyses are required to 
demonstrate that these incremental improvements in 
outcome are cost-effective[199,200].

Site-specif ic molecular inventions, including 
antigen-blocking synthetic peptides[201,202], cytokine 
manipulations[203], T cell vaccination[204], and oral tolerance 
regimens[205,206], become feasible when the critical 
pathogenic mechanisms of  the disease are clarified[207-209], 
and confident animal models of  the human disease 
are developed[210-214] (Table 4). Mesenchymal stem cells 
from human bone marrow that can differentiate into 
functional hepatocytes have the potential to rescue 
individuals from liver failure, reduce reliance on whole 
organ transplantation, and obviate the complications 

of  whole organ rejection and drug toxicity[215] (Table 4).  
The treatment options for autoimmune hepatitis are 
already plentiful and effective, but the drive for further 
improvement must be continuous and vigorous.

CONCLUSION
Autoimmune hepatit is can have acute severe or 
asymptomatic presentations, centrilobular zone 3 
necrosis, concurrent bile duct damage or non-alcoholic 
fatty changes on histological examination, absent 
or atypical serological markers, cholangiographic 
abnormalities, and variable clinical phenotypes related to 
gender or ethnicity. These non-classical manifestations 
do not alter the management strategy, but they require 
prompt recognition and confident diagnosis. The revised 
original diagnostic scoring system of  the IAIHG is 
useful in evaluating patients with few or atypical findings 
of  autoimmune hepatitis because of  its comprehensive 
nature. The simplified diagnostic scoring system is useful 
in excluding autoimmune hepatitis in patients with other 
distinct conditions who have confusing concurrent 
immune features because of  its high specificity. Current 
treatment regimens have been improved by pursuing 
resolution of  liver tests and liver tissue prior to drug 
withdrawal, instituting long-term azathioprine therapy 
after the first relapse, and vaccinating against HAV 
and HBV prior to treatment. Cyclosporine, tacrolimus, 
6-mercaptopurine, and mycophenolate mofetil are 
promising salvage therapies, whereas budesonide in 
combination with azathioprine may be a superior 
frontline therapy to prednisone and azathioprine.
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