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1. Abstract 
 
Autoimmune hepatitis (AIH) was identified as an entity by the Swedish 
professor Jan Waldenström in the 1950s. It was then denoted lupoid hepatitis, 
characterized by liver inflammation and most often affecting young women. 
During the years the diagnosis has become more defined (as the non A non B 
hepatitis has been identified as Hepatitis C) and now can be safely separated 
from other diseases with liver inflammation.  
Studies of epidemiological data and long term prognosis have been scarce in the 
literature. Within a collaboration between the university hospitals in Sweden, we 
collected what we believe is the largest cohort in the world of patients with AIH. 
Data from the medical records of 473 individuals was, after AIH-score 
calculations where the diagnosis was confirmed, collected in a data base, in 
which most of the analysis was done. Data from the Swedish national registers 
of cancer, death cause, and birth register was searched for these patients as well 
as controls. The aim of the thesis was to explore epidemiological and clinical 
outcome of AIH. 
The onset of AIH may be at any age, but the incidence seems to increase after 
50 years of age; 75% are females, the overall incidence (0.85/ 100,000 
inhabitants and year) and prevalence (11/100,000 inhabitants) are figures that 
are within the range of another but smaller Scandinavian study. Approximately 
30 % had cirrhosis already at diagnosis and 87% displayed at some time positive 
auto-antibodies indicating AIH (Smooth muscle ab and or antinuclear ab).   
Indications of future risk for liver transplantation or death is an advanced AIH at 
diagnosis with liver cirrhosis, decompensated liver disease, elevated PK INR as 
well as age. Acute hepatitis-like onset seems to carry a lower risk for later liver 
transplantation or death. Current Swedish national therapy traditions with 
immune suppression seem to be well tolerated. Five and ten years overall life 
expectancy does not differ from controls. Thirty-five women gave birth to 63 
children, for 3 after liver transplantation of the mother. Thirteen of the women 
had liver cirrhosis. Current pharmacological treatment seems to be safe both for 
the patient and the foetus. Thirty percent of the patients experienced flair after 
delivery. It has been supposed that there is an overrisk for hepatocellular cancer 
(HCC) associated with AIH. Our figures are the first in the world to be 
presented that confirms a twenty-three fold overrisk (95% Confidence Interval 
7.5-54.3) for hepatobiliar cancer. We found as well an overrisk of non-Hodgkin 
lymphomas of 13.09 (95% CI 4.2-30.6). 
 
Conclusion:  Our epidemiological results confirm that AIH is a fairly 
uncommon disease, and that many already at time of diagnosis have an 
advanced disease with liver cirrhosis. There is a clear overrisk for HCC and 
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lymphoma. For those women with AIH who become pregnant the prognosis for 
the child as well as for the mother is good, even for those women who already 
have compensated cirrhosis. There is a risk for relapse after delivery. The 
overall survival for AIH patients with current therapy is good. 
 
Key Words: Autoimmune hepatitis, epidemiology, cirrhosis, prognosis, 
thiopurines, pregnancy, breast feeding, relapse, hepatocellular cancer, 
lymphoma. 
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2. Abbreviations 
 
AASLD- American Association for the Study of Liver Diseases 

AIH-       Autoimmune hepatitis 

ALP-      Alkaline phosphates 

ALT-      Alanin aminotransferase 

ANA-     Anti-nuclear antibodies 

AMA-    Anti-mitochondrial antibodies 

ANCA-   Anti-neutrophile cytoplasmic auto-antibodies 

AST-      Aspartate aminotransferase 

HBV-     Hepatitis B virus 

HCC-     Hepato cellular cancer 

HCV-     Hepatitis C virus 

CRF-      Case record form 

γ-GT-     Gamma glutamyl transferase 

IBD-       Inflammatory bowel disease 

LC1-       Anti- liver cytosolic protein type 1 

LKM-     Liver kidney microsome 

Ltx-        Liver transplantation 

LM2-      Sub class of mitochondrial antibodies 

MFR-     Medicinska födsloregistret 

PBC-      Primary biliary cirrhosis 

PK INR- Prothrombine Concentration International Normalized Ratio  

PSC-       Primary sclerosing cholangitis 

SILK-     Svensk Internmedicinsk Lever Klubb 

SLA-      Soluble liver antigen 

SMA-     Smooth muscle antibodies 

6-MP-    6-mercapto purine 

6-TGN-  6 –Thioguanine Nucleoside 
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4. Background 
 
4.1 Introduction  
 
In 1950 Waldenström described a chronic hepatitis most often affecting young 
women (1). The syndrome has been given several different names such as 
chronic lupoid hepatitis or chronic active hepatitis. As the diagnosis has been 
more defined, and other causes of chronic active hepatitis have been possible to 
rule out such as hepatitis B, C and drug related hepatitis, the diagnosis of 
autoimmune hepatitis (AIH) has been more clear cut.  
Today we know that AIH still most often affects women, with a female 
predominance of 3:1, and that it may affect any age group. However, the age-
related incidence seems to be higher among adults or elderly. 
 
4.2 Anatomy, morphology and function of the liver 
 
The normal human liver weighs 1200-1500 g and is sheltered by the ribs in the 
upper right quadrant of the abdomen. It consists of a right and left lobe separated 
by the falciform ligament. The liver has a unique blood supply with the portal 
vein carrying venous blood from the intestine and the hepatic artery. The venous 
drainage goes to the hepatic veins and then to the caval vein. However, the 
anatomic and functional anatomy differs. If divided into functional anatomy, 
there is a left and right lob, but then divided right of the falciforme ligament. 
Furthermore the liver can be subdivided into 8 segments, all with separate 
branches of portal and arterial blood supply as well as bile drainage. 
 
Fig 1. Anatomy of the liver. With permission from Dr Bjarne Ardnor, Department of 
Surgery, Umeå university hospital. 
 

 

Numbers I-VIII, indicating the various liver segments. 
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The liver morphology is very complex. Traditionally the liver is histological 
divided into liver lobules; they are hexagonal shaped with a central vein and 
portal triads in the periphery. The lobules are separated by sheets of connective 
tissue (Fig 2). 
 
Fig 2- Liver lobule. 

 

Adopted from Colorado state university. 

Functionally, the liver is divided into liver acini each with terminal vessels of 
portal branch and hepatic artery as well as the finest bile canaliculi. Each acinus 
has its blood drained to a branch of the liver veins. The acini are themselves 
divided into three zones, where zone 1 is closest to the portal triad and has the 
best blood supply and zone 3 is nearest to the liver veins (Fig 3). 
 

Fig 3- Liver acinus 

Zone 3

Zone 2

Zone 1

Efferent vein

Vessel
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Hepatocytes comprise 60% of the liver parenchyma and are distributed 
throughout the acini with surfaces to the space of Disse, bile canaliculus and 
other hepatocytes. Other important cells worth mentioning are Kupffer cells 
(phagocytic cells) and stellate cells (fat storing cells). 
 
The liver is central in the synthesis of various essential proteins (e.g. acute phase 
proteins, proteins engaged in the coagulation cascades, albumin), lipid 
metabolism, cholesterol synthesis, gluconeogenesis and storage of glucose, 
detoxification and metabolism of various endogenous or exogenous products. 
To assess the liver function in clinical practice, PK INR (K vitamin dependent 
coagulation factors) and albumin can be examined. PK INR reveals the liver 
function for the last 2-3 days and albumin reveals that of the last 3 weeks. ALT 
or AST reflects actual hepatocellular damage; however, the residual mass of 
hepatocytes must be taken into account if the liver already is cirrhotic. ALP and 
γ-GT are markers for cholestatic liver disease, i.e. due to bile obstruction. ALP 
is a plasma membrane enzyme in various tissues; in cholestasis its activity is 
induced and, therefore, serum levels are elevated.  Blood exams of γ-GT may 
also be elevated due to “enzyme induction” secondary to anti-epileptically drugs 
and alcohol. 
 
4.3 Autoimmunity and liver diseases 
 
Autoimmunity is defined by when the immune active cells of the body for 
unclear reasons attack their own tissue. Examples of diseases where 
autoimmunity is involved are rheumatoid arthritis, diabetes mellitus, celiac 
disease, thyroid diseases, atrophic gastritis, vasculitis and some liver diseases.  
The mechanism and trigger for this self destruction is unclear. However, 
genetical factors are present in that various human leukocyte antigen (HLA) is 
present at a higher frequency or dominate in some of these diseases. Hormonal 
factors must have a role, in that most autoimmune diseases affect women in 
higher frequency than men.  Autoimmune diseases are often present in the 
family history.  
Autoimmune liver diseases are characterised of a broad clinical spectrum at 
onset, from asymptomatic, acute or as chronic liver disease. Symptoms are often 
vague such as fatigue, myalgia or pruritus. Most likely these diseases all have an 
autoimmune pathogenesis, although the underlying mechanisms still are not 
known (2, 3).  
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4.3.1 Autoimmune hepatitis (AIH) 
 
The aetiology of AIH is still unknown even if various causes have been 
discussed during the years. For example viruses such as measles, 
cytomegalovirus and Epstein-Barr or drugs such as nitrofurantoin and non-
steroid anti-inflammatory drugs (NSAID). Autoimmune causes or disorders in 
immune regulation must be suspected as some of the cornerstones of the 
diagnosis are elevated IgG and auto-antibodies such as smooth muscle 
antibodies (SMA) and/ or anti-nuclear antibodies (ANA). Still the etiological 
mechanism is unclear but a defect in cell mediated immunity is discussed (4). 
 
4.3.2 Primary Biliary Cirrhosis (PBC) 
 
PBC is a chronic cholestatic liver disease most often affecting women beyond 
middle age. The female to male predominance is 9:1. The pathological 
mechanism is unclear but there is a progressive destruction of intrahepatic bile 
ducts, which may lead to fibrosis and ultimately to cirrhosis. The diagnosis is 
based on elevated IgM, anti-mitochondrial anti-bodies (AMA and especially 
M2-antibodies), cholestatic liver tests (elevated ALP and γ-GT) and vanishing 
bile ducts on liver histology. Prevalence figures varies and a north-south 
gradient have been discussed, with a prevalence in Scandinavia of 9.2-
16.9/100,000. Worldwide the prevalence spectrum is 2-40 /100,000 
(2, 3, 5-8). 
 
 
4.3.3 Primary sclerosing cholangitis (PSC) 
 
PSC is the third autoimmune liver disease, with a prevalence about half of that 
described for AIH and PBC, i.e. approximately 2-8.5/100,000. Most studies of 
PSC prevalence are approximations from reports that 3-5% of inflammatory 
bowel disease (IBD) patients have or develop PSC. The diagnosis of PSC is 
based on cholestatic liver tests, typical pattern on cholangiogram, and onion 
shaped pattern around bile ducts on liver histology (2, 5, 9, 10). 
 
4.3.4 Overlap syndromes 
 
Overlap syndromes or variant syndromes are present when a patient displays 
features of two autoimmune liver diseases. It is described for AIH/PBC as well 
as for AIH/PSC. It is reported to be present between 12 -18% of all autoimmune 
liver diseases. In children overlap syndrome has been claimed to be even more 
frequent where almost half of the children with AIH had an abnormal 
cholangiogram indicating PSC. Clinically an AIH/PBC overlap should be 
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suspected when an AIH patient shows signs of cholestatic liver parameters as 
well as present positive AMA antibodies, or a PBC patient with histological 
features of AIH. It has been discussed that there might be a continuum of the 
variant syndrome from classical AIH to PBC. A third overlap syndrome may be 
that with concomitant small duct PSC and autoimmunity i.e. features of AIH and 
PSC but a negative cholangiogram has been discussed (11-14). 
 
4.4 Diagnostic criteria for AIH 
 
The initial presentation of AIH varies from acute hepatitis like with markedly 
elevated aminotransferases (ALT/AST), jaundice and elevated prothrombine 
time or PK INR via slightly elevated aminotransferases but without clinical 
overt evidence of liver disease, to a decompensated liver disease with ascites 
and variceal bleeding.  
The diagnosis of AIH is established by ruling out other causes of active chronic 
liver diseases such as HCV and HBV (hemochromatosis, Wilson´s disease, α1-
antitrypsin deficiency, drug induced liver injury (DILI)) and by measurement of 
auto-antibodies (which are detectable in the majority of patients), elevated IgG 
and liver histology.  Furthermore, a response with rapid fall of transminases 
after treatment with corticosteroids also characterizes AIH. Other typical 
features of AIH are presence of other autoimmune conditions. 
In 1999, Alvarez et al. in the International AIH Group published a review of 
diagnostic criteria for AIH, which had been discussed for a couple of years. The 
scoring system ”revised scoring system for diagnosis of AIH” has  13 features 
(including gender, liver laboratory tests, auto-antibodies, IgG, for viral hepatitis 
markers, drug/alcohol history, liver histology, HLA subtype, other autoimmune 
diseases, and response to therapy), all with various scores. Summing up the 
different parameters a pre- or post- treatment score is obtained and the patient 
can be classified as a probable or definite AIH (or not AIH).This scoring system 
has been calculated to have an accuracy of at least 90% for probable or definite 
AIH. All studies of AIH have after this publication used the scoring system (15). 
Recently simplified diagnostic criteria for AIH was published, which may be 
used in future studies as well as in clinical setting. Cut off values for this score is 
≥6 for probable and ≥7 for definite AIH (16), Table 1. 
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Table 1, Simplified diagnostic criteria for AIH. Adopted from Hennes, 
Hepatology, 2008. 
 
Variable Cut off Points 
ANA or SMA ≥1/40 1 
ANA or SMA  
or LKM 
or SLA 

≥1/80 
≥1/40 
Positive 

2 
Maximum points for 
antibodies are 2. 

IgG >upper limit 
>1.1 upper limit 

1 
2 

Liver histology Compatible with AIH. 
Typical AIH 

1 
2 

Absence of HCV/HBV  2 
 
4.4.1 Auto-antibodies 

Anti nuclear antibodies (ANA) is detectable in 65 % of patients with AIH-1, and 
without concomitant smooth muscle antibodies (SMA) in 15% of the cases. The 
immunofluorescence pattern of ANA can be homogenous (35-58%) or speckled 
(21-34%), however no specific liver antigen or liver specific ANA has been 
found and therefore sub typing of ANA is of limited value (17). 
In 35 % of patients SMA is the only antibody to be found in AIH-1 cases and is 
combined with ANA in almost half of the cases. SMA is directed against actin. 
Clinically, SMA often is the only positive (and in low titres) antibody in 
children with AIH. During immunosuppressive therapy ANA as well as SMA 
may be undetectable. However, neither antibody titres nor disappearance are 
prognostic markers for AIH (17, 18). Therefore, it has been concluded that 
neither ANA nor SMA are involved in the pathogenesis of AIH (19). ANA as 
well as SMA may be present in HBV or HCV infected patients. SMA is 
detectable in 7% of the normal population. 
Perinuclear anti neutrophil cytoplasmic auto-antibodies (p-ANCA) has been 
reported to be prevalent in 40-96% of AIH-1 cases but not in AIH-2. ANCA 
analysis is not recommended in the routine clinical setting (20, 21). 
Anti soluble liver antigen (anti –SLA) has an approximate 30% overlap with 
ANA or SMA. It was shown that anti SLA and anti liver pancreas (anti-LP) is 
the same antibody. It may be detected in 5% of the cases of negative ANA or 
SMA (19).This antibody has not been demonstrated in patients with AIH-2 (21). 
Anti liver-kidney microsome antibodies (anti LKM-1 auto-antibodies) are 
directed against cytochrome P450 2D6, and is a specific marker for AIH-2. 
However, it is present as well in up to 10% of HCV patients, and may in that 
case be an indicator for a more careful approach when planning for treatment 
with interferon-alpha, as that may unmask or trigger AIH-2 (21). 
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Anti- liver cytosolic protein type 1 (anti-LC1) is a second marker for AIH-2 and 
may be a marker of disease activity, but its role in the clinic is yet to be found. 
Other auto-antibodies have been described but are not used in the clinical 
setting. 
 
4.4.2 Liver histology 
 
Liver biopsy may strengthen the possibility of AIH diagnosis although there are 
no pathognomonic features. Four histological features speaking in favour of 
AIH :  

1. Portal and periportal infiltrate of leucocytes/plasma cells.  
2. Interface hepatitis (piecemeal necrosis), i.e. destruction of hepatocytes 

between inflammatory infiltrates and hepatocytic tissue. 
3. Bridging necrosis, i.e. development of fibrotic tissue between portal tracts 

secondary to hepatocytic necrosis; and finally progress of fibrosis to 
eventual development of cirrhosis. As many as one third may already 
have cirrhosis at diagnosis (22, 23) ( Paper I). 

4. Another feature mentioned is rosetting where the hepatocytes instead of 
lying in straight columns from the portal vessels towards the hepatic 
venolus they becomes clustering in ball or rosette like formations. 

 
4.4.3 Subgroups 
 
According to different autoantibody pattern, AIH has been divided into 
subgroups. 
AIH-1 is characterized by the presence of ANA and/or SMA representing the 
majority of cases (80%). It has female predominance, is associated with other 
autoimmune diseases and seldom does an acute onset occure. Twenty-five 
percent have cirrhosis at diagnosis (24). 
AIH-2 is characterized by the presence of LKM-1 antibodies. It is claimed to 
affect 20% of AIH patients in Europe but only 4 % in the USA. Also in AIH-2 
there is a female predominance (95%) and other autoimmune syndromes are 
frequent. AIH-2 is described to more oftenly affect young people (average age at 
diagnosis is 10 years) and may have a fulminant course. Treatment is often more 
complex and failures are more frequent (13, 24). 
 
AIH-3 is characterized by the presence of anti-SLA anti-bodies or anti liver –
pancreas antigen. There is a discussion whether  AIH-3, which in many ways 
behaves like AIH type 1, instead of constituting a separate subgroup should 
belong to that group as its clinical characteristics are that of AIH-1 (21, 25) (24). 
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4.5 Epidemiology 
 
There are limited epidemiological data on AIH. Previous studies have been 
small and the cohorts have been recruited over a decade. The most cited 
epidemiological study is from Norway where the incidence and prevalence of 
AIH were 1.9/100,000 inhabitants and 16.9/ 100,000 inhabitants, respectively. 
Their epidemiological calculations were carried out on 25 AIH patients (5). 
Lower figures have been described in Spain (13 patients), with an annual 
incidence of 0.83/100,000 and prevalence of 11.61/100,000 (26). 
In Western Europe and North America the incidence has been estimated to 0.1-
1.2 cases per 100,000 (24). A much higher point prevalence of 42.9/100,000 was 
reported from non-Caucasian Alaska natives (47 patients) (27).    
 
4.6 Treatment 
 
 The cornerstone of AIH treatment is corticosteroids with an initial dose of 30-
40 mg prednisolone daily, which later on is tapered. However, recommendations 
for duration of steroid therapy and which aminotransferase levels can be 
accepted varies a lot (22, 28, 29). Some authorities have argued for that steroid 
treatment can be stopped after a couple of years, and when ANA and IgG are 
normal and no signs of active inflammation are seen on liver histology. As AIH 
is known to often relapse after drug withdrawal, and as multiple relapses are 
associated with a poorer outcome, one may argue for a more aggressive initial 
therapy or longer or even lifelong treatment with immune modulating drugs (4), 
(30). Only 20% of patients have a sustained long term remission after drug 
withdrawal (28). 
 
Initial standard therapy is considered to be corticosteroids with or without 
azathioprine (24). However, in the literature azathioprine has been suggested for 
those patients who have not achieved remission with 20 mg steroids or have 
experienced severe steroid side effects. Other immune modulating drugs have 
been tested but the evidence and documentation of those in larger trials are 
scarce.  In approximately 10% of the patients liver transplantation is the only life 
saving option (28).  
 
The drugs used for immune modulating purposes are often the same as those 
used to prevent rejection after liver transplantation. As many of the patients with 
AIH are females and diagnosed during their reproductive period of life, 
discussions of pregnancy and childbirth have to be undertaken. Some patients 
have already developed cirrhosis, others will be on immune modulating drugs, 
and moreover others may already have been subjected to liver transplantation. 
Most drugs used are categorised according to foetal toxicity during pregnancy 
and risk of child toxicity during breastfeeding. Those used for maintenance of 
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remission as well as after liver transplantation are all categorised as only to be 
used  under strict indication after risk evaluation during pregnancy, and most of 
them are not recommended to be taken during breast feeding (31) (Paper III). 
 
There is a well-known association between liver disease and osteoporosis as 
well as for corticosteroids and osteoporosis (32). We have not found any 
recommendations of treatment for osteoporosis in AIH, although there are 
reports of few side effects of long term use of corticosteroids (!) (33).  
Treatment of osteoporosis in chronic liver disease as well as post transplant is 
based on evidence from post menopausal osteoporosis. There is a lack of 
treatment trials (32, 34). 
 
4.7 Prognosis 
 
The natural course has previously been reported to be as bad as 5 and 10 year 
survival of 50% and 10%, respectively, but with modern therapy the overall 
survival of AIH patients has improved and  is estimated to be 80-93% (22, 35). 
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5. Aims of the thesis 
  
• To investigate the epidemiological features of AIH in Sweden, how AIH 

is diagnosed, and drug treated and outcome; as well as life expectancy, 
causes of death and co-morbidity.  

 
• To calculate risks for various cancers compared to the Swedish back-

ground population. 
 
• To study standpoints and outcome of pregnancies in fertile women with 

AIH.  
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6. Patients and methods 
 
6.1. Collection of data  
 
In 1999 a decision by the SILK group was taken to perform a study on AIH in 
Sweden. A protocol was produced, revised several times, and finalized in 
February 2001. After approval of the ethics committee the study was started. We 
decided to search medical records of AIH patients back in time as long as 
possible.  
In all we believe that the cohort studied encountered half to two thirds of all 
Swedish AIH patients and probably all who are liver transplanted. In five of the 
university hospitals (Malmö, Lund, Linköping, Örebro and Umeå) we believe 
that all the diagnosed patients for the years from the early 1990s and until 2003 
were encountered. Protocols of patients suspected to have AIH was filled in 
during from 1999 to 2004. A giant effort to scrutinize these medical reports, 
many having AIH since the 1970s, entering the information into a standardized 
protocol was carried out (paper I and II). 
We have searched in the national registers of Malformations and Swedish 
Medical Birth register (paper III), Cancer Register (paper IV) and Swedish cause 
of death register (papers II, III and IV), for patients within the database as well 
for controls. 
 
6.2 Data base 
 
All retrieved data were entered into a database, based on FileMaker Pro version 
7 (FileMaker, Inc, USA), and later transferred to SPSS version 12 (Statistical 
Package for the Social Sciences, SPSS Inc, USA), which was used for statistical 
analyses (paper I-IV). Over 500 cases were initially entered. Internal validation 
was done by re-entering the figures in the database twice for 10% of CRFs. 
When errors were identified the records were corrected before the final analyses. 
The errors were found to be less then 2%. 
 
6.3 AIH-score 
  
In clinical studies the AIH diagnosis often is established with the aid of the 
international AIH group’s criteria. These consist of scores including gender, 
serum biochemistry of aminotransferases versus alkaline phosphates, IgG, 
autoantibody titres, viral hepatitis markers, alcohol or other drugs, HLA type, 
response to therapy, and liver histology. Depending on the scores one can 
classify patients as having a definite /probable or no AIH (paper I). 
The AIH score was developed to give a uniform definition of AIH in medical 
studies (15). Our study was retrospective and in several cases the diagnosis was 
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established years before the study started and for that reason not all data were 
possible to retrieve. All patients were categorised and treated as AIH patients at 
their hospital, found through searching in out and in-patient registers during the 
recent years. In some cases the initial data from the time of diagnosis were 
scarce but during the follow up the diagnosis became settled according to the 
criteria of AIH. For the purpose of the present study we constructed a modified 
AIH score (Table 2).  
Our modified revised AIH score, calculated from the known data at the time of 
diagnosis, we used the original cut off levels for diagnosis (definite AIH ≥17 for 
post treatment calculations and probable AIH>11). One-hundred sixty-one 
patients scored less than 17; therefore these patients not reaching enough scores 
were manually re-evaluated. One hundred and forty-four patients had scores 
between 11 and 17, i.e. consistent with probable AIH. Patients with AIH scores 
below 11 (“not AIH”) were also manually re-evaluated. During this re-
evaluation the medical history, subsequent liver biopsies, and laboratory 
findings were scrutinized. For some patients the initial data were scarce, 
whereas the later medical history strongly suggested AIH. Subsequently, in 17 
cases follow-up data confirmed the diagnosis (paper I). Out of 513 protocols 
filled in, 473 protocols were received for further analysis.  
 
6.4 Subgroup analyses 
 
All patients known at each hospital were included in the study. We do believe 
that these 473 patients constitute one third to half of the AIH patients in Sweden.  
They for epidemiological reasons were divided into those from the primary 
catchment area and those who were referrals from other hospitals. 
Epidemiological calculations were based on university hospitals catchments 
areas of Malmö, Linköping, Lund, Örebro and Umeå, with a total of 187 
patients, of which 110 were diagnosed between 1990 and 2003 and 9 were 
deceased (paper I). 
 The primary catchment areas of Malmö, Linköping, Lund and Umeå university 
hospitals cover approximately 715,000 individuals and with Örebro an 
additional 125,000. 
When we started to analyze the material it was obvious that there were 
differences of recruitment of patient within the database, where there were 
surprising differences, with respect to overall survival (paper II).  
We later decided to exclude the patients from Örebro from further analyses of 
prognosis, cancer epidemiology and outcome calculations due to that we found 
that the historical retrieval of patients was not sufficient (paper II).  
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Table 2. Modified AIH score (I). 

 
Parameters  Original 

score 
Revised AIH 
Score 

Comment 

Gender Woman            +2 +2 Men 0 
ALP/ALT or  AST 
ratio 

<1.5 
 1.5-3.0 
>3.0 

+2 
0 
-2 

+2 
0 
-2 

At diagnosis, alternatively before or 6  
months after 

IgG levels above 
normal 

>2 
1.5-2 
1-1.5 
<1 

+3 
+2 
+1 
0 

>32              +3 
24-32           +2 
16-24           +1 
<16                0 

IgG levels translated to g/l measured at 
diagnosis, alternatively before or 6  months 
after 
 

ANA/SMA/ 
LKM-1 

>1:80    
1:80       
1:40       
<1:40    

+3 
+2 
+1 
0 

>1/100           +3 
1/25-1/100    +1 
 

Only scores used once for the highest titre, 
different titre steps at different hospitals, 
and therefore a revised score. At diagnosis, 
alternatively before or 6  months after 

AMA  Positive -4 -4  
Hepatitis Ag pos 
or Anti- HCV pos 

Positive  
Negative 

-3 
+3 

-3 
+3 

 

Drugs, history of 
recent use of 
known or 
suspected 
hepatotoxic drugs 

Negative 
Positive 

+1 
-4 

+1 
-4 

All received +1, all patients were classified 
as AIH patients and followed for years at 
their clinic and patients where drug abuse 
was suspected are assumed to not have 
been encountered. 

 
Alcohol 

 
<25 g/d 
>60 g/d 
 

 
+2 
-2 

 
No abuse  +2 
Not known 0 
Suspected abuse  
-2 

 
We have used other alcohol g/day levels 

Liver histology Interface hepatitis 
Predominant 
lymphoplasmacytic 
infiltrates 
Rosetting 
None 
Biliary changes 
Other changes 

+3 
+1 
 
+1 
-5 
-3 
-3 

+3 We have only asked for septa building, 
fibrosis, cirrhosis and interface hepatitis.  

Other autoimmune 
diseases in patient 
or first degree 
relatives 

 +2 +2 In the CRF we asked for thyroid disease, 
diabetes mellitus, IBD, celiak disease, 
Sjögren syndrome, SLE 
sarcoidosis, psoriatic disease, 
glomerulonefritis, arthritis, or other 
autoimmune diseases. 

Other auto-
antibodies 

P-ANCA, Anti-LCI 
Anti –SLA, Anti 
ASGPR, Anti-LP, Anti 
–sulfatide 

+2 +2 +2  if more than titre  1/40-1/100 for these 
ab as well as ENA-ab 

HLA DR3 or 4  +1 +1 Not tested, all receives 1 score 
 
Response to 
therapy 

 
Complete response  
Relapse 

  
+2 
+3 

 
Scores if  response or relapse 
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As can be seen in table 3, patients from the primary catchment areas of each 
University hospital are listed regardless of whether the patients are alive or liver 
transplanted/dead at the end of the study. When we closed the database in 2003 
39 of 54 events in the patients of the primary catchment area, came from 
Linköping, Lund, Malmö or Umeå. 
 
 
 
Table 3. Patients from the primary catchment area, grouped after outcome. 
 
University Hospital No of patients from the 

primary catchment area 
Alive Liver transplanted or dead 

Sahlgrenska, Gothenburg 
 
Sahlgrenska, Östra 
 
Karolinska, Huddinge, 
department of infectious 
diseases. 
 
Karolinska, Huddinge, 
department of medicine 
 
Karolinska, Solna 
 
Linköping 
 
Lund 
 
Malmö 
 
Umeå  
 
Uppsala 
 
Örebro 
 

32 
 
25 
 
46 
 
 
 
46 
 
 
17 
 
43 
 
54 
 
32 
 
34 
 
27 
 
24 
 

27 
 
22 
 
43 
 
 
 
44 
 
 
17 
 
34 
 
45 
 
19 
 
26 
 
26 
 
23 

5 
 
3 
 
3 
 
 
 
2 
 
 
0 
 
9 
 
9 
 
13 
 
8 
 
1 
 
1 

Total no 380 326 54 
 
 
Therefore, we made a subgroup of the patients from these university hospitals, 
where we believe that we retrieved all patients from the actual hospitals that 
were alive as well as deceased. Out of the original 473 patients, we describe two 
cohorts, the AIH cohort of 473 patients (all) and a sub-cohort of 163 patients, 
enrolled from epidemiological stabile regions with full enrolment and defined 
back-ground population (paper I, II and IV) (fig 4). 
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Fig 4. Characteristics of the AIH cohort and sub-cohort.  
 

473 cohort

259 patients

from 7 University 

clinics

214 patients from 

4 University clinics

42 referrals

14 dead or Ltx

8 dead

8 Ltx

39 dead or Ltx

34 dead

7 Ltx

10 dead or Ltx

6 dead

15 dead or Ltx

13 dead

3 Ltx
217 PCA

163 sub -cohort

PCA

51 referrals

6 Ltx

 
PCA -primary catchment area, LTX- liver transplanted. Endpoints of the 
study are either LTX or LTX/death. 
 
In the database there were 128 women diagnosed with AIH during their fertile 
period and were not too old at the time of the study. A questionnaires were sent 
out in spring 2005, and we received 82% responses (paper III) (Fig 5) 
(appendix). 
The Swedish Cancer Register (was updated to the end of 2003) and Swedish 
Register for Death Cause (updated to the end of 2002) were searched. The 
coverage of cases was close to 98% (36). In the latter register we searched for 
cause of death, concomitant causes of death and date of death (37). The analyses 
for the cohort of 473 patients were matched to national controls with respect to 
gender and age. The sub-cohort analysis was matched the same way, but the 
expected cancers were calculated to the whole region (län) and not just for the 
primary catchment areas. 
Due to the fact that we only had the complete personal numbers of 467 patients, 
only these were matched to the Swedish Cancer Register. One-hundred and 
eight malignancies were found when excluding semi malignant tumours such as 
fibroadenomas of the breast and basaliomas, sixty-nine malignancies remained 
for which 25 malignancies occurred prior to diagnosis of AIH (prevalent 
cancers) and 44 after the diagnosis (incident cancers) (paper IV).   
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Fig 5. Recruitment of women for study III. 
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Swedish birth  and 
Swedish death 
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6.5 Questionnaire 
 
A questionnaire discussing thoughts, strategies concerning child bearing and 
breastfeeding was developed. Colleagues in the paediatric as well as the 
obstetric departments at Umeå University hospital were consulted for validation 
of the questionnaire (paper III). See appendix. 
 
6.6 Statistics 
 
AIH scores were calculated of the parameters known at the time of diagnosis. 
When data were missing values prior to diagnosis or within 6 months after 
diagnosis were utilised if available. Analyses of auto-antibodies were performed 
on data generated prior to or at the time of diagnosis (paper I). Endpoints were 
either liver transplantation or death (paper II and III). 
The analyses used were a t-test for comparison between groups, Mann Whitney 
U test for comparing ordinal scales, Chi-2 test, and Fisher`s exact test, when 
appropriate Kaplan Meier and log rank test. A two-sided p-value less then 0.05 
was regarded statistically significant (paper I, II, III and IV).  
For the cancer statistical analyses the expected number of cases used to calculate 
standard incidence ratios (SIRs) were obtained by age- and calendar-specific 
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person-years in the cohort with the corresponding matched incidence in the 
entire Swedish population (paper IV).  
 
7. Results and discussion 
 
This thesis tries to comprise most aspects of AIH from epidemiological figures 
to aspects on prognostic factors. In the modern literature there are two larger 
cohorts described; one from Kings College in Great Britain (29, 38-41) and 
another from Toronto in Canada (2, 22). From Germany there are two recent 
papers originating from Mainz (11), and Hannover respectively (24, 28) within 
the same topics as ours; from these most of our comparisons are made. 
The present study is retrospective and therefore has the disadvantage of that not 
all laboratory parameters, biopsies, visits are carried out at scheduled times.  
 
7.1 Epidemiology 
 
The incidence and prevalence figures were calculated from the primary 
catchment areas of the university hospitals of Malmö, Lund, Linköping, Umeå 
and as well Örebro, for which 110 patients received the diagnose AIH during the 
years 1990-2003;  9 patients were deceased. Data from patients’ below18 years 
of age for year 2003 could not be retrieved. During these years there was a 
stable incidence and a tendency for the prevalence to be levelling off, indicating 
the actual prevalence in these areas. The annual incidence of AIH was 
0.85/100,000 (with a 95% confidence interval (CI) of 0.69-1.01) in our cohort 
and the point prevalence at 2003 was 10.93 /100,000 (with a 95% CI of 8.77-
13.09) (Fig 6). Men had an annual incidence of 0.47 and prevalence of about 
6.2/100,000, whereas women had an incidence of 1.2 and prevalence of 
15/100,000. 
Figure 6 below may need some further clarification; the epidemiological 
calculation starts on the first of January 1990 where there were no new AIH 
patients in the database. During 1990, one patient received AIH diagnosis and 
the incidence and (point-) prevalence that year were calculated just under 
1/100,000. From 1990 and on the lower line shows the annual incidence 
fluctuating from between zero and two. The prevalence is slowly rising, some 
years it is unchanged (due to less patients diagnosed or patients dying). When 
the point-prevalence curve becomes stable the true prevalence is seen. In our 
calculations the true prevalence may not have been reached but we believe that 
it is included within the confidence interval (paper I). 
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Fig 6. Incidence and prevalence in an AIH cohort of Malmö, Lund, 
Linköping, Örebro and Umeå. 
 

 

 
Our epidemiological figures resemble those of Boberg et al. from Norway, and 
are very close to those from Southern Spain. The strength of our data is the 
highest number of patients included so far (5, 26). 
 
7.2 Clinical presentation 
 
A wide range of symptoms and signs are present in AIH at diagnosis, from 
asymptomatic to patients with a fulminate liver failure (paper I).  
The median time of follow-up was almost 9 years (range 1-45 years), when not 
taking into account those who were diagnosed the last 12 months. Mean age at 
diagnosis was 43 years (range 4.5-84 years) and three out of four were females. 
A bimodal age pattern was noted, one peak in the late teens and another in 
middle age. The bimodality has been discussed and thought to be due to referral 
bias to tertiary health care. However, when looking at patients from the primary 
catchment areas, there was a similar pattern but less clear; the bimodality was 
not seen for men. The age correlated incidence rose from childhood to the age of 
70 (fig 7). 
Various precipitating events have been discussed during the years, i.e. virus 
known to affect the liver, pharmaceutical or herbal drugs.  In the AIH cohort 
there were a few cases when viral infections and in particular Non Steroid Anti 
Inflammatory Drugs (NSAIDs) were suspected to have precipitated the onset.  
However, no claim of relationship was possible due to small patient groups and 
lack of control group. 
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Fig 7. Age at diagnosis of AIH for men and women in primary catchment 
areas, respectively (paper I). 
 
 

 

 
Only 15 (3%) reported liver disease in the family but as many as 66 (14%) had a 
family history of some type of autoimmune disease (such as diabetes, thyroid 
disease, rheumatoid arthritis etc). 
 
The majority of patients, 262 (55%), presented with signs of liver disease. We 
have not subdivided our patients in asymptomatic (25%) and symptomatic 
(75%) cases as Feld et al (22) did, but only 12% of our patients were 
asymptomatic at diagnosis. Fatigue, however, was noted in 61% of the patients 
at diagnosis, which together with other symptoms rendered the same proportions 
of symptomatic/asymptomatic patients as noted by Feld et al (22). 
 
Younger patients (<40 years old) had higher levels of ALP, ALT, INR, and IgG 
at diagnosis. However, the differences were only statistically significant for ALP 
and ALT levels. There were no significant differences according to gender 
except for ALT and ALP. No differences regarding symptoms or prevalence of 
cirrhosis were seen in the respective age groups. 
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Laboratory parameters at presentation varied widely, as described earlier, 
depending on if the patient had clinical liver symptoms and /or jaundice at 
diagnosis, or was diagnosed “en passant”, as a symptomatic or an asymptomatic 
patient, and also depending on age at onset (22, 38). Almost all patients (97%) 
had increased ALT levels, 43% had Albumin less than 35 g/L,  87% had IgG 
values above 15 g/L, 57% had  INR above 1.2, 74% had ALP values above 4.6 
µkat/L and 58% had abnormal bilirubin values above 24 µmol/L. Nearly 80% of 
the patients had either or both ANA and SMA at the time of diagnosis, whereas 
87% had either ANA, SMA or both at some time during the follow up, which is 
about what was found earlier (15) (38). Six patients were found to have LKM 
antibodies, indicating that they had AIH type 2, which was reported to cause 
20% of AIH in Europe and 4% in the US (42, 43). In Sweden few AIH type 2 
cases have been reported, but perhaps more would be found if testing becomes 
more widespread (44). Only a minority of our patients (n=48) were tested for 
LKM1 antibodies, but six of these were positive (13%).  
 
Reflecting the Nordic epidemic situation on viral hepatitis, no patient was 
HBsAg positive, whereas 5 displayed presence of anti-HCV antibodies for 
which 3 of these also were HCV RNA positive.  
 
The finding of cirrhosis in 33% of the patients (of those of the eighty-four 
percent, 398/473 who had been subjected to a liver biopsy within one year of 
diagnosis) is about what has been reported earlier. As expected, significantly 
higher values of IgG, PK INR, but lower levels of ALT and albumin as well as 
signs of ascites and oesophageal varices were found in these patients. Such 
findings indicate reduced functional liver mass. Moreover, some patients had 
signs of decompensated liver disease at diagnosis, most often ascites (7%). Few 
presented with encephalopathy or variceal bleeding (2%), symptoms recorded 
with a similar frequency in a recently published study from King´s College 
Hospital (38). The results described in our cohort appear similar to findings in 
AIH cases in Canada as published in 2005 (22).   
 
Increases of both aminotransferases and ALP, which may indicate an overlap 
syndrome was suspected in 59 cases (12%) at some time during the follow up.  
Overlap syndromes have been reported in varying frequencies. Hence, Schramm 
et al reported that approximately 18% of patients with an autoimmune liver 
disease presented with features of a second autoimmune liver disease (11). Czaja 
has shown concomitant other liver diseases in 12 % of the patients with AIH 
(14). In a review article Feld et al claim that the most common overlap 
syndrome was found between PSC and AIH (2). According to a British study 
this seems to be especially frequent in children since 49% of children diagnosed 
with AIH had a cholangiogram compatible with a PSC diagnosis (12). 
Furthermore, in a Dutch study AIH was found in 8% of patients with PSC (45). 



  28 

Ten percent of AIH-PBC overlap has been reported in patients with AIH or 
PBC, whereas AIH-PSC overlap syndrome was found in 6-8% (46) 
 
Other concomitant autoimmune disorders were frequent. With a broad definition 
(but not taking non-insulin dependent diabetes mellitus into account) 232 (49 %) 
patients had one or more other autoimmune syndrome diagnoses, in particular 
joint symptoms and thyroid disease, which was higher than reported earlier 
(34%) (38). 
 
7.3 Treatment and complications 

Therapy traditions of AIH differ. The basis for the immune modulating 
treatment is extracted from three trials from 1971 to 1974 (47-49). Later studies 
have “indicated” that patients with cirrhosis also respond to corticoid-steroid 
treatment (35). 
In the current American Association for the Study of Liver Diseases (AASLD) 
practice guidelines a rather conservative approach to start of pharmacotherapy 
can be seen as well as a recommendation that drug withdrawal should be 
attempted at remission. This may be due to the lack of studies in the category of 
patients with less severe disease as well as of fear for drug adverse effects (50) 
(Table 4).  When corticosteroid treatment is recommended higher doses (60 mg 
Prednisolone) than we used in our study are suggested. 
In Sweden the therapy tradition is more active at diagnosis and far more 
restrictive to withdrawal as most patients have a treatment which is suggested to 
be lifelong in many cases (paper II). 
 
 
Table 4. Adopted from AASLD therapy recommendations 

Absolute indication for therapy 

AST/ALT> 10 times the upper normal limit 

AST/ALT> 5 times the upper normal limit and γ-globulin ≥2 fold the upper 

normal limit 

Bridging necrosis 

Relative indications for therapy 

Symptoms of fatigue, arhralgia, jaundice. 

Treatment may not be indicated in patients with inactive cirrhosis 
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Ninety percent of our patients were prescribed corticosteroids (mean dosage of 
36 mg, range 2.5-90 mg) and 15% had a concomitant treatment with 
azathioprine from diagnosis. Sixty percent had a complete remission within the 
first year of treatment (normal transaminases) and another 28 % had a partial 
remission (defined as transaminases <5 times the upper normal level (UNL).  
 
Almost 2/3 has had or still was on thiopurine treatment during follow-up. All 
thiopurine side effects in our material are all well known, and are not higher 
than expected. When looking at adverse events of therapy it is noted that those 
related to corticosteroids dominated, whereas the more acute and severe were 
caused by thiopurine treatment (bone marrow depression and pancreatitis). The 
side effects did not differ between cirrhotic and non-cirrhotic patients (paper II). 
 
Relapses are frequent when pharmacotherapy is withdrawn, 50% will have an 
exacerbation within 6 months and 70% within 3 years (24) (51). Prolonged 
corticosteroid treatment has long-term severe side effects, and it is therefore 
suggested to introduce thiopurines early after diagnosis (50). Three out of four 
patients in our cohort tolerated thiopurine treatment, which could be expected 
from population based pharmacogenetic studies in which 10% have reduced 
thiopurine methyltransferase (TMPT) (heterozygote genotype) activity to 50% 
and 1/300 (homozygote genotype) have lack of detectable activity (52-54). 
Concerning the TMPT phenotype, and calculating that 30 % of the patients have 
cirrhosis at the time of diagnosis and 70% have fibrosis, the value of 
pretreatment TMPT genotyping is dubious which also Henhegan concluded 
In Sweden lower doses of azathioprinee (0.5 - 1 mg/kg) are used compared with 
1.5-2.5 when treating Inflammatory Bowel Disease and what is recommended in 
the literature (13, 24, 50, 53). 
 
During the course of the disease the most predominant symptom was fatigue, 
which was more frequent at diagnosis but a constant finding throughout the 
follow-up (30%), followed by abdominal pain and fever. The most predominant 
sign was jaundice.  
Laboratory parameters during follow-up revealed that mean values of ALT were 
less than twice the upper normal limit. Mean values of IgG, albumin, and 
bilirubin were normalised within 6 months after diagnosis and start of therapy, 
and were within the normal range throughout follow-up. 
These findings confirm earlier reports that normal aminotransferases are reached 
within 3-6 months, and further that histological remission is said to occur within 
3-6 months (24). Biopsies to confirm histological remission are not performed in 
the ordinary clinical setting. However, it is stated in the literature that 87 % of 
patients reach histological and biochemical remission within 3 years of 
treatment (24)(paper II). 
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Table 5. Symptoms and signs during follow-up 
 

(Study 
population) 

(473) 
Diagnosis %         

 (385) 6 
months 
%         

(367)  
1 year %         

( 347)  
2 years 
%         

(262) 
 5 years 
%         

(172) 
10 years 
%         

(473) 
 Ever %         

Fatigue 69        30      28      23     30     32     80     
Fever 11        3         3         1.5    2       5       26     
Abdominal pain 33        9         8         8.6    9.6    1.4    53     
Jaundice 47       6         4         4.7    2       2       59     
Pruritus 14        2         3        5       4       4       22     
Ascites 7          2         0.3     0.3    0.4    3       15    
Oesophageal 
varices 

6          5        5         6       9       11       18     

Variceal 
bleeding 

8  cases 4 3 4 6 8 30 
9.9%    

Encephalopathy 6 cases 5 1 1 1 1  22 
7.3%   

 
 
The frequency of osteopenia was 112 (24%) and the number of fractures (44) 
was high. Yet, only 49% of the patients were reported to receive treatment for 
osteoporosis, most often with calcium and vitamin-D (186 patients). 
Bisphosphonates were added in 39 patients and 6 patients received oestrogen. 
In all the complications suggestive of corticosteroids dominated, as seen below 
(table 6). 
 
 
Table 6. Complications due to therapy (paper II). 
 
Adverse drug reaction N Suspected drug 
Pencreatitis 8 Thiopurine 
Leucopenia 21 Thiopurine 
Thrombocytopenia 18 Thiopurine 
Hepatitis/cholestatic lab 
values 

17 Thiopurine 
Corticosteroids 

Diabetes type 2 52 Corticosteroids 
Hypertension 37 Corticosteroids 
Cushing habitus 107 Corticosteroids 
Weight gain>10 % 83 Corticosteroids 
Osteopenia 112 Corticosteroids 
Fractures 44 Corticosteroids 
Depression 24 Corticosteroids 
Kidney problem 2  
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7.4 Outcome 
 
Historically the natural course of AIH has been described with high morbidity 
and mortality. However, for a chronic disease, which today with modern 
therapy, the prognosis is relatively good and therefore a broader aspect of 
outcome should be used. In the coming sections we describe some of our 
outcomes (paper II, III and IV).  
 
7.4.1 Pregnancies 
 
As well as for other aspects of AIH there is a lack of studies about AIH and 
pregnancy, bearing in mind that many women with AIH will have their disease 
during a shorter or longer time of their fertile period. Historical studies describe 
risks of foetal death in up to 50%, premature delivery in 30% of cases, and high 
rates of caesarean sections (55, 56).   
In recent years there have been three papers about AIH and pregnancy. The 
studies differ in aspect of collection of cohorts, definitions of miscarriages and 
therapy traditions (57-59). These studies included a fewer number of 
pregnancies than the present study, where we studied 35 women and 63 
pregnancies, whereof 2 had been subjected to liver transplantation (paper III). 
Twelve had performed a legal abortion, 8 after recommendations by their 
consultant physician.  
Our study was based on questionnaire as well as analyses from national 
databases where the unique personal number was matched for features of the 
deliveries as well as for death. We therefore had a different approach to the 
problems of pregnancy and breastfeeding in that we asked the women instead of 
only analysing their medical records. 
 In 33 (52%) pregnancies the women asked for advice from their physician 
before conception. When in contact with their doctor 29 received the advice to 
make pharmacological adjustments, another 29 were advised to continue with 
unchanged therapy, whereas one advised to refrain from pregnancy.  
Data were encountered from the 58 deliveries registered in the MFR (until the 
end of year 2003). No significant differences to the control group with respect to 
the duration of pregnancy 278 (229 to 302) days, and the mean birth weight 
3341 (1040-5200) g was observed. In the British study there are no figures 
presented about the weight of the babies, whereas the length of the pregnancies 
appear to be in the same range as ours. However, in the German study there are 
differences in many aspects from definitions and analyses of outcome to birth 
weight (57, 58). 
 
Twenty-three previous miscarriages were reported. Eight women failed to 
become pregnant (9.6%). Amenorrhea and anouvulation is frequent in cirrhotic 
women, probably due to changes in hormonal balance, which may explain the  
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Table 7. Actual immunosuppressive treatment during pregnancy and 
breastfeeding in the SILK cohort (paper III).  
  
 During 

pregnancy 
(n=63) (%) 
 

During 
lactation 
(n=55) (%) 

 
No immune 
modulating drugs 
 

 
15 (23.8) 

 
13   (23.6) 

 
Steroids 
 

33    (50,8) 32   (56,4) 

 
Steroids and AZA 
 

9    (14.3) 6     (10.9) 

 
AZA 
 

3    (4,8)  2      (3,6) 

 
Cyclosporine and 
steroids 
 

2    (3.2) 1      (1.8) 

 
Tacrolimus and 
steroids 
 

1   (1.6)  

 
AZA -azathioprine. 
 
figures as well as that this is self reported and that miscarriage and failure to be 
pregnant is less taboo in Sweden.  
 
Twenty-three women reported that they actively had chosen not to have 
children.In 7 pregnancies (4 individuals) the women were told to stop therapy 
with azathioprine. One woman stopped azathioprine during breast feeding and 
another stopped lactating when she began therapy with azathioprine.  In 12 
pregnancies the foetuses were exposed to azathioprine and 8 children were 
exposed to azathioprine during lactation. However, few of the women could 
recall the actual doses of their immune suppression. Seven out of 61 (11.5%) 
children were not breastfed.  
 
When considering pharmacotherapy during pregnancy, the effects to the foetus 
must be considered in regard to the mother’s health becoming worse and 
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therefore risk the pregnancy. The traditions of pharmacotherapy differ. 
Corticosteroids are considered safe during pregnancy as well as in breast feeding 
(< 20 mg prednisolone).  For azathioprine, there is a tradition from transplanted 
patients as well as from IBD that it is safe to be used during pregnancy although 
there may be a slight increase in anomalies.  Foetus lacks the enzyme inosinate 
pyrophosphorylase that converts azathioprine to 6-MP which protects in early 
pregnancy. However 6-TGN has been measured in slightly lower concentrations 
in red blood corpuses from newborns compared to their mothers and therefore 
fetal bone marrow depression is possible. For IBD 2-2.5 mg/kg/day for 
azathioprinee and 1-1.5 mg/kg/day for 6-MP with a dose reduction towards 
delivery has been discussed (60-62). 
 
In AIH the azathioprine doses most often are lower than that in IBD patients. 
Similar to IBD patients they have had their azathioprine for a long time and are 
known to tolerate it before conception, and from that we conclude as having 
TPMT activity within the normal phenotypic range. Theoretical there may be a 
rational for TPMT genotype testing before conception or if there are frequent 
miscarriages to rule out the risk of the foetus of having the gene combination of 
no or reduced TPMT activity. 
 
Today there is no current consensus for breast feeding, and the 
recommendations and traditions differ. However measurements of milk samples 
in women with azathioprine therapy have shown low concentrations of 6-MP 
and when measured in the neonate it has not been detected and hence signs of 
immune suppression not been seen in the neonates (63, 64). Therefore, in 
normal doses (<200 mg azathioprine) breast feeding should be considered safe. 
 
Three planned caesareans were performed because of a narrow pelvis and 
another 7 due to acute non hepatic complications. The reason for the more 
frequent procedures (16%) of caesarean sections compared to controls (6.5%) is 
unclear. In some aspects the controls may be “historic”, as the frequency in 
Sweden was around 10% in 1990 and 16% in 2001(65), moreover 20% in 
Stockholm county 2006 (66)). 
The caesarean figures were even higher in the German cohort, 15/35 but less in 
the British where only one out of 31 a caesarean was performed  (57, 58). 
 
In our study, one child was stillborn, one required emergency care after delivery 
and 10 displayed signs of distress. In the British study one severely disabled 
child was reported he was delivered in an emergency caesarean at week 28 (57, 
58). 
Nine women with AIH and children were registered both in the MFR and 
Swedish Causes of Death register. Only one woman died in her fertile age (35 
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years) seven years after delivery. She died of liver failure while waiting for liver 
transplantation. 
The differences in the outcomes for the mothers, in these studies, as well as for 
the children may be explained by differences in the composition of the cohorts. 
However, it can not be explained either by the fact of de novo AIH nor by that 
13 out of 35 women had cirrhosis in our study, whereas 7 out of 18 in the British 
study and 4 out of 22 in the German study.  The number of patients with 
azathioprine was less in our study. We also included 2 liver transplanted in our 
cohort. Our cohort resembles the British cohort in many aspects (which we have 
noted several times), they had 2 maternal deaths. One was from a non-compliant 
woman (post partum) and another died due to pulmonary microembolism. The 
German study seems to have been biased of coming from a tertiary hospital and 
therefore positive selection of the worst cases. In that study one woman 
presented with a fulminate liver failure and had rescue transplantation in the 
third trimester and another woman had septic abortion and thereafter died in 
multi-organ-failure. Furthermore, there were several tragic outcomes with 3 
perinatal deaths out of 35 live births, one with spastic tetra paresis and a fifth 
with a rare inherited disorder of cholesterol metabolism (57, 58)(paper III). 
 
Most women found their AIH stable (n=43) or improved (n=12) during 
pregnancy; 6 suffered from one or two flairs, and two women were diagnosed 
during pregnancy. In 18 women a flare of the liver disease (with signs of 
elevated activity of liver inflammation) occurred after delivery (29%). 
 
The outcome of pregnancy in women with AIH seems to be good. Compensated 
liver cirrhosis is not a contraindication for pregnancy. Current pharmacological 
treatment seems to be safe both for the patient and the foetus. Thirty per-cent of 
the patients experienced flair after delivery. Azathioprine seems to be safe 
during breast feeding (paper III). 
 
7.4.2 Cirrhosis 
 
Cirrhosis is the end stage of all inflammatory liver diseases. The definite 
diagnose of cirrhosis is done by histological examination of a liver biopsy. 
Fibroscan ® may be an alternative, which is an ultrasound machine evaluating 
the liver echogenicity. Other alternatives are various indices which by 
calculating transaminases, thrombocytes, PK INR give a relatively reliable 
probability of cirrhosis. Cirrhosis is associated with a worse outcome with 
higher risks of liver related death and hepatocellular cancer. 
At diagnosis 25% of our sub-cohort had cirrhosis and at least 10% developed 
cirrhosis during the follow-up, despite that most of them were on 
pharmacotherapy. The 5 and 10 year transplantation free survival was markedly 
reduced in the group of patients with cirrhosis at diagnosis (75.6 % and 59.2% 
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respectively); this is somewhat lower than what has been reported earlier (22, 
35, 67). 
Few patients presented with decompensated liver cirrhosis, i.e. when 
oesophageal varices, encephalopathy or ascites has developed. In our study 
ascites was present in 7%. Few presented with encephalopathy or varix 
bleedings (2%). Symptoms were recorded with a similar frequency in a recently 
published study from Al-Chalabi et al at King´s College Hospital in UK (38). 
Patients that already had developed cirrhosis were found to have lower ALT and 
albumin levels and higher PK INR values than non-cirrhotic patients as 
expected, which indicate reduced functional liver mass (paper I and II).  
Joint or muscle problems at some time were less frequent in patients with 
cirrhosis than non-cirrhotic (p<0.05), but there were no significant differences 
with respect to the presence of IBD, diabetes mellitus, celiac disease, various 
rheumatologic disorders, asthma or psoriasis. 
Leucopenia (p=0.017) as well as thrombocytopenia (p=0.007) were more 
frequent in cirrhotics (but this was not seen in the subpopulation from Malmö, 
Lund, Linköping and Umeå), but not diabetes secondary to treatment with 
steroids or hypertension, Cushing habitus, weight gain secondary to steroids, 
osteoporosis or fractures. 
In analysing the patients with cirrhosis at diagnosis compared with non 
cirrhotics at diagnosis, joint and muscle problems were more frequently reported 
in non cirrhotics (103/297 compared to 28/129, p=0.08), leucopenia and 
thrombocytopenia were more frequent in cirrhotics (p<0.05), whereas Cushing 
habitus was significantly more often reported in non-cirrhotics (81/264 
compared to 26/130, p=0.025). In the subgroup the findings of joint and muscle 
and Cushing habitus were consistent, but not for leucopenia or 
thrombocytopenia.  
The risks of adverse drug reactions due to less functional residual liver mass are 
well known in the clinical setting. Therefore it may not be surprising that we did 
not find any significant reactions in those with cirrhosis, i.e. they may have been 
given lower doses and rapidly been tapered off. Therefore, higher frequencies of 
Cushing habitus were seen in non cirrhotics due to corticosteroid treatment. 
Why joint and muscle problems are reported more often in the non-cirrrhotic 
group is unclear, but may be due to longer survival and therefore “years–at –
risk”( paper II). 
 
Those who had cirrhosis at diagnosis were treated with steroids in 80% of cases 
at 6 months and in 73% at 5 years. Corresponding figures for thiopurine 
treatment were 17.5% and 50%. Twelve per-cent respectively 9% received no 
treatment at 6 months and 5 years, respectively.  
There were no differences according to the number of patients on azathioprine 
or steroid treatment during follow-up. No significant differences were seen 
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when comparing prednisolone treatment after reaching stable dosage between 
cirrhotics and non cirrhotics (paper II).   
 
 7.4.3 Survival 
 
The natural history of AIH is poorly known. Data before the era of cortico-
steroid treatment indicate mortality rates up to 80-90% when transaminases were 
markedly elevated (35, 47, 49). In the present study we looked for factors or 
differences prognosting outcome (death or liver transplantation), but the only 
consistent prognostic sign or symptom was decompensated liver failure or 
cirrhosis (albumin, PK INR) at the time of diagnosis, which suggest a worse 
outcome. When comparing gender we did not find any differences. A tendency 
for a worse outcome for men has recently been described (29). A complete 
response of treatment is associated with a significant better outcome than a 
partial response (paper II). 
Almost 90% of the patients were positive for either or both SMA and ANA 
auto-antibodies at some time during the course (15). However, the prognosis for 
antibody positive and negative patients was the same. 
 
A complete response of treatment is associated with a significant better outcome 
than a partial response, which in turn is better than no response, indicating the 
importance of recognising and initiating therapy in AIH. 
By analyzing the figures from the four hospitals with full retrospective case 
finding (sub-cohort), we found that cirrhosis at diagnosis was associated with a 
significantly worse outcome (p=0.014), as was having decompensated liver 
cirrhosis (defined as having oesophageal varices and/or ascites) (p=0.02). 
Markedly elevated ALT (both cut off levels of 10 µkat/L or 20 µkat/L) at 
diagnosis displayed significantly (p=0.012) reduced risk of later liver 
transplantation or death. 
A multivariate analysis with Cox regression confirmed that there were no 
overrisk according to gender, but an overrisk for age, elevated PK INR at 
diagnosis and low ALT levels. 
 
We presented data from a large cohort of AIH patients from Sweden where the 
overall survival is good, current therapy tradition seems life saving and in cases 
needing liver transplantation the prognosis is good as well.  
The overall survival was not significantly different from the control population 
until 15 years after diagnosis although the lines separate earlier (fig 8). 
However, a more accurate way of counting survival is the transplantation free 
survival, where death or liver transplantation is the end point. 
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 Fig 8. Overall survival, significant at 15 years but not at 5 and 10 years (paper II). 
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The figures for the sub-cohort of 163 patients were 92% and 79.5% for five and 
ten year survival, respectively. In the sub-cohort 42 had cirrhosis at diagnosis 
and the transplantation free survival for this group at 5 years was 75.6% and at 
10 years 59.2%. 
 
7.4.4 Risks of malignancy 
 
Seven patients had two malignancies and one had three, most often skin cancers, 
diagnosed after AIH diagnosis. 
When analysing the cancer risk from the date of birth of the AIH patients in 
relation to the whole Swedish population, there was no significantly higher risk 
of malignancies. However, when the cancer risk from the date of AIH diagnosis 
was analyzed there was a significantly increased overall cancer risk with SIR 
1.97 (95% CI 1.23-2.93). 
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Table 8. AIH and cancer risks expressed as standard incidence ratio 
(SIR). 
 
Site of cancer              Observed    Expected           SIR         95% CI 
     
All                                 24                12.2                    1.97         1.26-2.93 
 
Colon                               4                 0.94                   4.23         1.14-10.84 
 
Hepatobiliary                   5                 0.21                   23.28       7.50-54.34 
 
Non Hodgkin                    5                0.38                    13.09      4.22-30.56 
Lymphoma 
 
 
Hepatocellular Cancer 
 
One case of biliar cancer was observed; she had not been subjected to liver 
biopsy during recent years. However, she had normal PK INR and s-albumin 
levels, and neither clinical signs of oesophageal varices nor ascites at the time of 
cancer diagnosis. 
The patients with hepatocellular cancer (HCC) had liver cirrhosis. They had 
been treated with azathioprine only for a shorter time period, a few years or not 
at all. Two became transplanted due to the HCC diagnosis.  
Five out of five patients with hepatobiliary carcinoma came from four of the 
university hospitals that had well defined populations and primary catchment 
areas as well as secure case finding of patients.  
SIR for hepatobiliar cancer in this subpopulation was 23.28 (95% CI 7.5-54.34).   
 On a national basis the annual incidence in 2006 for hepatobiliary cancers for 
men and women were 9.6 and 6.9/100,000 respectively. For HCC the 
corresponding figures were 6.0 and 2.0/100,000, respectively (68) ( paper IV). 
 
Non-Hodgkin lymphoma 
 
Lymphomas are solid tumours of lymphoid origin and accounts for 4-5% of all 
cancer in the US and 5% of cancer related deaths. It is a cancer of the elderly 
where incidence peak is after 80 years of age. In most cases the cause of non-
Hodgkin lymphoma is not understood, however, there is an association with 
immunodeficiency, viral infections, autoimmune disorders and immune-
modulating drugs (azathioprine, methotrexate). The cases of lymphoma in the 
studies about autoimmune disease and lymphoma are small, and any clear-cut 
results are not to be found. Any association between AIH and lymphoma is not 
available in the literature (69-71). 
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Five patients were diagnosed with lymphoma after AIH diagnosis; another two 
had lymphoma prior to AIH.  The lymphomas were diagnosed 8-20 years after 
the AIH diagnosis. Azathioprine therapy varied from not exposed for one 
patient, one with a very short time and two with a long duration of treatment. 
The annual incidences of Non-Hodgkin lymphoma in Sweden in 2006 were for 
men 17.3 and for women 12.2/100 000 (68). 
 
Skin cancer 
 
Four patients had 7 skin cancers. Two had previously been subjected to liver 
transplantation; these two females had 5 cancers together. 
 
Screening for hepatocellular cancer 
 
Hepatocellular cancer is the fifth most common cancer in the world, the third 
most common cause of cancer related death, and it is most spread in those parts 
of the world where HBV and HCV are endemic (72, 73). HCC accounts for 85-
90% of all primary liver cancers; it occurs seldom in a healthy liver. There is a 
male predominance (2-4:1). Alcohol as cofactor increases the risk by 2. There 
are older studies indicating 3-9% annual risk for HCC in cirrhotics (74-76). In 
Sweden HCC is relatively uncommon and its incidence is about 6/100,000 and 
year, the median age at diagnosis is about 72 years of age (68, 77). 
 The risk seems to be especially increased in cirrhosis induced by chronic virus 
hepatitis (75, 78, 79, 82) (Table 9). Therefore, it has been argued that it is cost 
benefit for HCC screening among patients with liver cirrhosis secondary to 
hepatitis B virus (HBV) or hepatitis C virus (HCV). This as well applies for 
HBV carriers where the annual risk for HCC has been calculated for HBV 
cirrhotics to 0.5% and  for HCV cirrhosis 2-8% and moreover  40% of those 
developing  HCC in HBV patients has not yet developed cirrhosis (83, 84). 
However, less is known for liver cirrhosis of other aetiologies, even if many 
authorities propagate for HCC screening in patients with liver cirrhosis due to 
alcohol, genetic hemochromatosis and primary biliary cirrhosis (PBC) (79).  In 
the AASLD practice guidelines it is stated that there is an increased risk of HCC 
in patients with cirrhosis due to alfa-1-antitrypsin deficiency, non-alcoholic 
steato-hepatitis (NASH), and autoimmune hepatitis (AIH), however, due to lack 
of proper studies there is no general recommendations for or against HCC 
surveillance in these cases (79). In the literature until now there have only been 
case reports of patients with autoimmune hepatitis who have developed HCC. 
We report an increased overrisk for hepatobiliar cancer, where HCC dominates 
(85, 86) (paper IV). In the north of Sweden there is a screening and surveillance 
program for patients with acute intermittent porphyria (AIP) in whom a marked 
increased risk has been established (80, 81). 
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Table 9. Frequency of causes of HCC related to genesis.    
 
Diagnosis Risk 
HBV cirrhosis 2.5% annually 
HBV carriers 5-15 times overrisk 

0.2-0.6% annually 
HCV cirrhosis 1-8%  annually 
Alcohol cirrhosis Probably as  frequent as in HCV cirrhosis 
Hemochromatosis cirrhosis Overrisk 92 (95% CI 25-237), relative risk of 

20. 
PBC with cirrhosis Approximately as HCV cirrhosis 
Decompensated liver cirrhosis 3.9-5% annually 
Compensated liver cirrhosis 1.4-3.3%  annually 
Cirrhosis caused by NASH, alfa1-antitrypsin 
deficiency, AIH 

Unclear, no data evident 

Acute intermittent Porphyria (AIP) OR 100, 25% die of HCC. Autopsy series of 
AIP patients showed HCC in 27% patients 
versus 0.2 in controls, not all subjected to 
section. 

AIH-cohort 23 (95% CI 7.5-54.34) overrisk 
 
References (78-81) (paper IV) 
 
An algorithm for screening for hepatocellular cancer (HCC) for patients with 
cirrhosis where transplantation or other surgical methods are a realistic option 
has been suggested (Fig 9 and 10). However, epidemiological data for AIH and 
HCC have been sparse, and in the literature there are yet no recommendations of 
screening for HCC in an AIH patient with cirrhosis.  
 
Current recommendations for screening and surveillance according to the 
American Association for the Study of Liver Diseases (AASLD), adopted from 
Bruix and Sherman (79). 
 
Populations;  

1. Those on the waiting list for liver transplantation. 
2. HBV cirrhotics. 
3. HBV carriers; Asian HBV carriers after the age of 40/50 

males/females, African HBV carriers over 20 years, family 
history of HCC 

4. HCV cirrhotics and precirrhotics 
5. Alcohol cirrhotics 
6. Genetic hemochromatosis 
7. PBC with cirrhosis 

Method;  
1. Ultrasound every 6-12 months 
2. (Alpha fetoprotein (AFP), if ultrasound is not available) 
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Fig 9. Algorithm from Bruix and Sherman, Hepatology 2005 (79), 
Guideline of Management of Hepatocellular carcinoma. 
 

 

There is an overrisk for hepatobiliar cancer in AIH patients; all patients who had 
hepatocellular cancer had cirrhosis. There may be a rational for screening and 
surveillance for hepatocellular cancer also in AIH patients. 
 
7.4.5 Liver transplantation 
 
Twenty-four patients were subjected to liver transplantation (Ltx), 10 from the 
primary catchment areas and 14 were referrals. The mean time of Ltx after 
diagnosis was 152 months (range 4 months to 40 years).   
We searched the national death cause register till the end of 2002, and seven 
liver transplanted patients were deceased. Two patients died perioperatively and 
the other 5 lived a mean time of 128 months (range 95-175) after 
transplantation. The death causes of these patients were septicaemia, liver failure  
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Fig 10. Strategy for staging and treatment according to the Barcelona-
Clinic-Liver-Cancer staging system (constructed before Sorafenib).  
 

 

PST stands for performance status. PST 0 –no symptoms. PST 1-Minor 
symtoms. Performs activities of daily life (ADL) but not working. PST 2- 
>50% waking hours, limited self care capacity. PST 3-<50% waking 
hours. PST 4- completely disabled. Child-Pugh- a scoring system of 
advantage liver disease. (79), 
 
and colonic cancer, drug abuse, spread pulmonary cancer and chronic liver 
failure.      
The remaining 17 have been successfully followed for more than 6 years (mean 
83 months range 19-198) after liver transplantation.  
The only factors, symptom or sign at diagnosis that were significantly different 
when comparing patients that had been subjected to liver transplantation and 
those not transplanted from the four hospitals with full enrolment (163 patients) 
were higher PK INR (1.66 SD 0.51, vs 1.28 SD 0.35 p=0.023), lower IgA (1.1, 
SD 1.05, vs 3.0 SD 1.44 p=0.003) and mean age at diagnosis (25 versus 48 
years, respectively p=0.03).  
Inflammatory bowel disease was significantly more frequent in patients who had 
been subjected to liver transplantation (3/7) than those not (7/156) (p <0.001).  
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For those who underwent transplantation 6 out of 7 had one or more relapses of 
AIH before Ltx compared to 72 out of 156 for those not transplanted (p<0.05). 
When looking at the corresponding figures for liver transplantation of the whole 
cohort (473 patients, and 24 liver transplanted), PK INR and age at diagnosis 
showed a significant differences (1.6 SD 0.51 versus 1.3 SD 0.34) with a p< 
0.01 and 27 years SD 15 versus 44 years SD 20  p<0.001(paper II). 
In end stage liver disease of AIH, liver transplantation is an option with good 
overall survival. 
 
7.4.6 Causes of death 
 
Half of our deceased patients died because of the underlying liver disease and or 
associated malignancies (paper II and IV). The immediate causes of death at 
least in half the cases were due to liver failure or gastrointestinal bleeding/ 
shock. 
The findings of cirrhosis at diagnosis was significantly correlated to later death 
or liver transplantation (p=0.014). 
In the AIH cohort of 473 cases we found 61 individuals who were deceased up 
until the end of 2002. They died at a mean of 144 months after diagnosis 
(median 116 months, range 3.6-486 months) at an average age of almost 62 
years (range 23-90 years). In the official Swedish statistics of death causes, the 
cardiovascular diagnoses dominate with 42%, various tumours 25% and only in 
3.3 % the origin is classified as the gastrointestinal system (87). When 
scrutinising the figures of the AIH cohort, 41 out of 61 patients died of liver 
related causes (2 died perioperatively of liver transplantation, another 3 died 
when subjected to extensive surgery). When analyzing the immediate cause of 
death we found that 55% died of liver related causes (liver failure dominated, 
shock/gastrointestinal bleeding). The mean age of death did not differ between 
the seven liver transplanted and the 54 other deceased patients (51.4 SD 14.4 
versus 63.2 years SD 18.9) p=0.12. In AIH patients the cause of death in the 
majority of cases is caused by liver related factors.  
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8. General Conclusions  
 

• Autoimmune hepatitis (AIH) is a fairly uncommon disease, with an 
annual incidence of 0.85/100, 000 and point prevalence about 10.93 
/100,000 in Sweden. There is a biphasic incidence curve of onset, with a 
peak in the late teens and another dominating after 50 years of age. There 
is a wide range of symptoms at onset, from fulminate liver failure to 
asymptomatic patients. As many as 30% have cirrhosis at diagnosis. 
There are no good prognostic parameters to forthtell the outcome of a 
newly diagnosed patient with AIH. However, having an acute hepatitis 
like debut may be a good prognostic feature, but having cirrhosis or a 
decompensated liver disease at diagnosis is associated with a worse 
outcome. Modern treatment with prednisolone and thiopurines has nearly 
normalised life expectations of AIH patients. However, 5% in our cohort 
needed liver transplantation.  
As symptoms at onset can be sparse, a liberal attitude of testing auto- 
antibodies in people with slightly elevated aminotransferases should be 
employed.  

• There is an overrisk for cancer in AIH patients after diagnosis. Cancer 
risk is in particular elevated for Hepatobiliar carcinoma and Non Hodgkin 
lymphoma. All patients with Hepatocellular cancer had cirrhosis. There 
may be a rationale for screening and surveillance for hepatocellular cancer 
in AIH patients with cirrhosis. 

• We find today no rational reasons to stop drug treatment with azathioprine 
when planning for pregnancy, the dosages are often less then those used 
in inflammatory bowel disease, and the risk of a flair of AIH must be 
considered worse then those of complications of the pregnancy. There is 
an increased risk of flair after delivery. Compensated liver cirrhosis is not 
a contraindication for pregnancy. There is no rational for not breast 
feeding when on therapy on thiopurines.  
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9 . Forthcoming studies 
 

• Liver cirrhosis-fibrosis project. We have an ongoing study of revaluation 
of liver biopsies; there are reports in the literature of the possibility of 
reduction of the grade of fibrosis due to therapy (and even the possibility 
of conversion of cirrhosis to fibrosis). We are in the process of collecting 
histological glass for a systematic examination for fibrosis grade 
(according to Batts and Ludwig). 

 
• New searches in the cancer register, five years after the first, to see if 

there have been further developments of hepatocellular cancers and other 
malignancies in the AIH cohort. 
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10. Sammanfattning på Svenska 
 
Autoimmun hepatit i Sverige. 
 

Autoimmun hepatit är en leversjukdom som drabbar framförallt kvinnor (75%), 
insjuknandet varierar från mild närmast asymptomatisk sjukdom till fulminant 
hepatit. Man har sett två faser av insjuknandeperioder dels kring 20 års åldern 
samt en senare fas efter medelåldern.   
 Naturalförloppet kan vara dramatiskt enär flertalet utvecklar levercirrhos utan 
behandling. På  läkemedelsbehandling blir de flesta bättre ( närmare 85-90 %) , 
dock trots adekvat behandling utvecklar kring 40% skrumplever. En ytterligare  
behandling utöverimmundämpande läkemedel är levertransplantation. 
Trots att autoimmun heptit är känd som en egen sjukdom sedan femtiotalet är 
såväl incidens som prevalens inte fullständigt kända, ej heller finns det så många 
studier på behandlingsresultat, långtidsöverlevnad, komplicerande sjukdomar, 
sjuklighet och dödlighet. 
Inom ramen för  SILK ( svensk internmedicinsk leverklubb) samlades 
information om alla kända patienter med autoimmun hepatit på de svenska 
universitetssjukhusen. I denna insamling togs dels allmänna uppgifter som 
ålder/kön upp men sedan även frågor kring insjuknande/ förlopp/ behandling/ 
sjukskrivning/ komplicerande sjukdomar/cancer/ev graviditet osv. Vidare 
utformades senare en enkät inriktad på frågor kring barnafödande, förlossning, 
amning och eventuella missbildningar. Denna skickades till de kvinnor som haft 
autoimmun hepatit under sin barnafödande ålder. 
Registerutdrag från cancerregistret, dödsorsaksregistret och medicinska 
födsloregistret inhämtades. 
Vi hittade 473 patienter med säker autoimmun hepatit. Detta är den största 
beskrivna samlade gruppen av patienter med autoimmun hepatit i världen. 
Vi fann att det insjuknar knappt 1 per 100 000 invånare och år. Att förekomsten 
är ungefär 11 per 100 000 invånare. Vidare att en tredjedel har skrumplever 
redan vid insjuknandet. De immunmodulerande läkemedel vi ger är förhållande 
vis väl tolererade, överlevnaden idag är tack vare dessa i det närmaste normal. 
Trots behandling dör hälften av leverorsakad sjukdom.  
Kvinnor med autoimmun hepatit, såväl kvinnor med skrumplever som 
levertransplanterade har fött barn. Inga ökade risker för barnen har setts, en ökad 
andel kejsarsnitt sågs samt att det finns en ökad risk för att sjukdomen blossar 
upp efter förlossningen. 
Det finns en ökad risk för cancer hos patienter med autoimmun hepatit. Särskilt 
är risken ökad för levercancer liksom den är för andra sjukdomar med 
skrumplever eller inflammation i levern. Vi fann även en ökad risk för 
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lymfcancer (lymfom) vilket ej är visat förut men är känt att det förekommer i 
ökad omfattning hos personer med autoimmuna sjukdomar. 
 
Sammanfattningsvis är autoimmun hepatit en ovanlig sjukdom som framför allt 
drabbar kvinnor efter medelåldern, men där även många får sjukdommen tidigt i 
livet. Närmare en tredjedel har skrumplever vid insjuknandet. För de kvinnor 
som blir gravida verkar det ej vara ökade förlossningskomplikationer, ej heller 
ökad missbildningsrisk för barnen. Det är en viss överdödlighet och där man i 
hälften av fallen kan se att det är leversjukdomen i sig som är dödorsaken. Det 
finns en klar överrisk för levercancer och lymfom. 
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Appendix 
 
Autoimmunhepatit forskningsstudie                             No                             
 
Kryssa i lämplig ruta, skulle Du ha haft fler av något så gör en extrakolumn. Om inget av 
svars alternativen är bra skriv en kommentar i sidan 
 

1. Hur gammal var Du när Du insjuknade i din 
leversjukdom?_______________________________________ 

 
2. Om Du är levertransplanterad hur gammal var Du när du 
transplanterades?____________________________________ 

 
3. Hur gammal är Du idag?____________________________ 

 
4. a ) Har Du efter leversjukdomens start fått barn? 

 
Ett Två Tre Nej 

        
       4,b) Om Du är levertransplanterad, har Du fått barn efter transplantationen? 
 

Ett Två Tre Nej 
 

5.Har Du försökt, men ej fått barn?  
 

Ja Nej 
 

6.Har Du avstått från att skaffa barn? 
 

Ja Nej 
Om ja varför 

 
 
 

 

 
7.Har Du haft missfall?  

 
Ett Två Tre Nej 

 
8.Har Du gjort abort på grund av Din sjukdom?  

 
 Ja Nej 
Mitt eget beslut!   
Råddes till abort!   

 
 

Du som inte har några barn kan nu avsluta ifyllandet 
och skicka tillbaka enkäten. Tack för din medverkan. 
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9. Hur gammal var Du under dina graviditeter? 

 
Första graviditeten: Andra graviditeten: Tredje graviditeten: 
Vilket år var det: Vilket år var det: Vilket år var det: 

 
 
 
 
 

10.Rådfrågade Du din läkare innan Du skaffade barn?  
 

Ja 
 

Nej 

 
11.Vad sa/föreslog Din läkare? 

 
 Första 

graviditeten 
Andra 
graviditeten 

Tredje 
graviditeten 

Avrådde  
 
 

  

Föreslog 
Medicinändringar 
 

 
 
 

  

Gjorde inga 
Medicinändringar 

 
 
 

  

 
12.Vilka läkemedel åt Du under din/dina graviditeter ( och vilken dos)? 

 
 

 Första Andra Tredje 
Azathioprinee/ 
Imurel/ puri-
nethol 

   

Prednisolon 
 

   

Inderal 
 

   

Annan Medicin 
 

   

Annan Medicin 
 
 

   

Åt inga mediciner 
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13.Hur var sjukdomen under graviditeten/graviditeterna? 
 

 Första Andra Tredje 
Lugnare 

 
   

Ett eller flera 
skov/ försämring 

 

   

Ingen skillnad 
 
 

   

 
14.Hur var sjukdomen halvåret efter graviditeten/graviditeterna? 

 
 Första Andra Tredje 
Lugnare 
 

   

Blossade upp/nytt 
skov 
 

   

Ingen skillnad 
 
 

   
 

 
 

15.Hur var förlossningen? 
 

 Första Andra Tredje 
Normal 
 

   

Planerat 
kejsarsnitt  och på 
grund av vad? 
 

   

Akut kejsarsnitt 
och på grund av 
vad? 
 

   

Annat? 
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16.När kom barnet/barnen?( Vilken vecka?) 
 

 Första Andra Tredje 
Graviditetsvecka? 
Normal 38-42 

   

Förtidigt? < vecka 
38 

 

   

Över tiden?> 
vecka 42 

   

 
17. Hur stort var barnet/barnen 

 
 Första Andra Tredje 
Vikt    
Längd    

 
18.Hur mådde barnet efter förlossningen? 

 
 Första Andra Tredje 
Bra    
Dåligt- varför?  

 
 

  

 
19.Hur mådde barnet under nyföddhetstiden ( första månaden)? 
 
 Första Andra Tredje 
Bra    
Dåligt- varför?  

 
 

  

 
20.Hur mådde barnet efter nyföddhetstiden (första året)? 
 
 Första Andra Tredje 
Bra    
Dåligt- varför?  

 
 

  

 
21. Om barnet var skadat på något vis eller dött, vad tror man att det berodde på? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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22. Hur länge ammade Du barnet? 

 
 Första Andra Tredje 
Hur länge 
ammade Du helt? 
 

   

Hur länge 
ammade Du 
delvis? 
 

   

Ej ammat.    
 

23.Vilka mediciner åt Du under amningen (vilken dos)? 
 

 Första Andra Tredje 
Azathioprinee/ 
Imurel/ puri-
nethol 

   

Prednisolon    
Inderal    
Annan Medicin 

 
   

Annan Medicin 
 
 

   

Åt inga mediciner 
 

   

 
 

24. Vilka råd fick Du angående medicinering under amningen? 
 

 Första Andra Tredje 
Azathioprinee/ 
Imurel/ puri-
nethol 

   

Prednisolon 
 
 

   

Inderal 
 
 

   

Annan Medicin 
 
 

   

Annan Medicin 
 
 

   

Åt inga mediciner    
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25. Annan kommentar om graviditet/förlossning/amning med leversjukdom? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_______________________________________________________________________ 
 
26. Utöver Din leversjukdom, har Du några andra sjukdomar som Du tog mediciner 
för under graviditet och amning och i så fall vilka? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

 
 
 
 
Tack för Din medverkan! 
 
 Var vänlig och skicka tillbaka enkäten med det bifogade kuvertet. 
 
Vänliga hälsningar 
 
 
 
 

1 Mårten Werner 
  

 

 

 
 


