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BACKGROUND: Autoimmune hepatitis (AIH) is a chronic

inflammatory disease that is successfully treated with prednisone

and/or azathioprine immunosuppressive therapy in 70% to 80% of

patients. The remaining patients are intolerant or refractory to these

standard medications. Budesonide, a synthetic glucocorticoid, under-

goes a high degree of first-pass metabolism, reducing its systemic

bioavailability, and has a 15-fold greater affinity for the glucocorti-

coid receptor than prednisolone. Budesonide may be a potentially

useful systemic steroid-sparing immunosuppressive agent in the treat-

ment of AIH.

OBJECTIVE: To review the Canadian experience using budesonide

to treat AIH. 

METHODS: Patients with AIH currently or previously treated with

budesonide were identified through the Canadian Association for the

Study of the Liver membership. Data were collected regarding their

clinical and treatment history. 

RESULTS: A total of nine patients were identified. All patients

were female, with an average age of 39 years (range 12 to 66 years).

The indications for budesonide were adverse side effects of pred-

nisone in two patients, noncompliance with prednisone and azathio-

prine in one patient and intolerance to azathioprine resulting in

prednisone dependence in the remaining six patients. Patients were

treated in doses ranging from 9 mg daily to 3 mg every other day for

24 weeks to eight years. Seven of nine patients had a complete

response, defined as sustained normalization of the aminotransferase

levels. The remaining two patients were classified as nonresponders

(less than a 50% reduction in pretreatment aminotransferase levels).

CONCLUSIONS: In Canada, budesonide has been successfully

used in seven of nine patients with autoimmune hepatitis who were

either intolerant to prednisone and azathioprine or prednisone-

dependent. No adverse effects were reported with budesonide.

Budesonide is potentially a valuable treatment option for AIH

patients refractory or intolerant to standard therapy, and is deserving

of further study.
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Utilisation du budésonide dans le traitement
de l'hépatite auto-immune au Canada

HISTORIQUE : L’hépatite auto-immune (HAI) est une maladie inflam-

matoire chronique qui est traitée avec succès au moyen de prednisone

et/ou d’azathioprine en traitement immunosuppresseur chez 70 % à 80 %

des patients. Les autres ne tolèrent pas ces agents standard ou y sont

réfractaires. Le budésonide, un glucocorticostéroïde synthétique, subit un

important métabolisme de premier passage, ce qui réduit sa biodisponibil-

ité systémique, et il a 15 fois plus d’affinité pour les récepteurs des gluco-

corticostéroïdes que la prednisone. Le budésonide peut être un

immunosuppresseur d’épargne des corticostéroïdes systémiques poten-

tiellement utile dans le traitement de l’HAI.

OBJECTIF : Faire le point sur l’expérience canadienne en matière de

traitement de l’HAI au moyen du budésonide.

MÉTHODES : Les auteurs ont recensé les patients atteints d’HAI traités

actuellement ou antérieurement au moyen de budésonide à partir de la

liste des membres de l’Association canadienne pour l’étude du foie. Des

données ont été recueillies au sujet de leurs antécédents cliniques et

thérapeutiques. 

RÉSULTATS : En tout, neuf patients ont été identifiés. Il s’agissait de

femmes dans tous les cas, et leur âge moyen était 39 ans (de 12 à 66 ans).

Les indications du budésonide étaient : réactions indésirables à la pred-

nisone chez deux patientes, piètre fidélité au traitement par prednisone et

azathioprine chez une patiente et intolérance à l’azathioprine ayant

entraîné une dépendance à la prednisone chez les six autres patientes. Les

patientes ont reçu des doses allant de 9 mg par jour à 3 mg tous les deux

jours pendant 24 semaines à huit ans. Sept patientes sur neuf ont mani-

festé une réponse complète, définie par une normalisation soutenue des

taux d’aminotransférase. Les deux autres patientes ont été classées comme

ne répondant pas au traitement (réduction de moins de 50 % des taux

préthérapeutiques d’aminotransférase).

CONCLUSIONS : Au Canada, le budésonide a été utilisé avec succès

chez sept patientes sur neuf atteintes d’hépatite auto-immune qui ne

toléraient ni la prednisone ni l’azathioprine ou qui étaient dépendantes de

la prednisone. Aucun effet indésirable n’a été signalé avec le budésonide.

Le budésonide est une option thérapeutique potentiellement utile chez les

patients atteints d’HAI qui sont réfractaires au traitement standard ou ne

le tolèrent pas. Le budésonide mérite d’être étudié plus en profondeur

dans un tel contexte.

Autoimmune hepatitis (AIH) is a persistent inflammatory
disorder of the liver of unknown etiology. It is characterized

by antinuclear antibodies, anti-smooth muscle antibodies
(type 1), liver-kidney microsomal antibodies (type 2) and solu-
ble liver antigens (1,2). The annual incidence of type 1 AIH

among Caucasian populations in Europe and North America
ranges between 0.1 and 1.9 per 100,000 people (3). A study con-
ducted in Norway in 1995 (4) revealed a point prevalence of
16.9 per 100,000. Diagnostic criteria for AIH, developed by the
International Autoimmune Hepatitis Group, include detection
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of autoantibodies, predominant serum aminotransferase abnor-
malities, hypergammaglobulinemia and interface hepatitis on
histological evaluation, as well as the exclusion of other liver
disease etiologies (5,6). Historically, as many as 40% of patients
with untreated severe disease die within six months of diagnosis
and at least 40% of those who survive eventually develop cir-
rhosis (7,8). AIH accounts for 5.9% of liver transplantations in
the United States and 2.6% of those in Europe (9,10).

The current standard of care – corticosteroids with or with-
out azathioprine – has proven to be effective in the induction
of remission, with cirrhosis being potentially reversible in
those achieving prolonged remission (7,11-13). Remission
occurs when there is improvement in serum aminotransferase
levels to less than twice the normal levels, normalization of
serum bilirubin and gamma globulins, and improvement to
normal or minimal inflammation without interface hepati-
tis (1). With conventional therapy, 65% of patients enter
remission within 18 months and 80% achieve remission within
three years. Relapse involves increased disease activity occur-
ring after induction of remission and subsequent cessation of
therapy. It develops in 20% of patients who revert to normal
liver histology during initial treatment and 50% of those with
portal hepatitis at termination of initial treatment, within
six months (14,15). Treatment failure with clinical, laboratory
and histological progression despite adherence to therapy
occurs in up to 9% of patients (7,16).

Several studies investigating the withdrawal of therapy in
patients who achieve remission have been conducted. Patients
in whom azathioprine is withdrawn have a higher rate of relapse,
even with continued corticosteroid therapy, than those main-
tained on combination therapy (17). It has been shown that aza-
thioprine monotherapy is effective in maintaining remission
once achieved using corticosteroids (18,19). One uncontrolled
study (20) also demonstrated a direct correlation between dura-
tion of therapy before withdrawal and rates of sustained remis-
sion. In those treated for more than four years, 67% achieved
sustained remission, compared with 17% of those treated for
two to four years and 10% of those treated for one to two years.
While standard treatments are effective in the induction and
maintenance of remission, they are associated with significant
and dangerous adverse effects. As a result, various other thera-
pies have been investigated. The most extensively studied has
been cyclosporine, which has shown promise, although wide-
spread use of this agent is limited by its toxicity (21-26). Limited
data also suggest that long-term use of ursodeoxycholic acid may
have beneficial effects (27,28). Other investigators have studied
the utility of mycophenolate mofetil (29-32), methotrexate
(33,34), cyclophosphamide (35), 6-mercaptopurine (36),
tacrolimus (37) and D-penicillamine (38), with some success.
Budesonide is another immunosuppressive agent studied as a
potential treatment for AIH. To date, budesonide as a treat-
ment for AIH has been evaluated in only four studies, including
one small clinical trial, with the number of patients reported in
each study ranging from 10 to 18 (39-42). The reported experi-
ence with this drug is therefore limited. It was with this in mind
that we report the Canadian experience of using budesonide to
treat AIH.

METHODS
In 2006, the members of the Canadian Association for the
Study of the Liver who were practising at the major Canadian
university-based teaching hospitals were asked to review the

charts of any of their patients who were treated with budesonide
(Entocort, AstraZeneca Canada Inc, Canada) for AIH.
Hepatologists at five centres who indicated that they had treated
AIH patients with budesonide were sent a data collection form
that was mailed or faxed back for compilation and analysis. Each
hepatologist reviewed their own charts and provided a synopsis
of their chart review, as well as a completed data collection form.
Post-liver transplant recipients were excluded from the review.
Data were collected retrospectively on patients from across
Canada who were diagnosed and treated by different hepatolo-
gists, each of whom is respected within their own university cen-
tre. Each physician made their diagnosis based on the best
clinical data available to them and began budesonide treatment
on their own. Therefore, there was no standardization of the
diagnosis or the treatment regimen. For the purposes of the pres-
ent paper, a complete response (CR) was defined as a sustained
normalization of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels for longer than three months. A
partial response (PR) was defined as the reduction of AST and
ALT levels by more than 50% and no response was defined as a
reduction in AST and ALT levels by less than 50%. These defi-
nitions of CR and PR were similar to the transaminase criteria
for remission and incomplete response published in the
American Association for the Study of Liver Disease Practice
Guidelines (1), but were more restrictive.

RESULTS
The present national chart review produced nine patients from
five university-based hepatologists across Canada. All
nine patients were female, with a mean age of 39 years (range
12 to 66 years), and all had previously been treated with con-
ventional therapy. The indications for the use of a second-line
agent such as budesonide varied among this cohort.
One patient failed treatment with azathioprine after develop-
ing cushingoid features, which necessitated the cessation of
prednisone. A second patient began therapy with prednisone
and azathioprine, and subsequently stopped the drugs and
refused to use them. A third patient did not wish to use aza-
thioprine after she developed steroid-induced mania. The
six remaining patients were prednisone-dependent before the
initiation of budesonide due to adverse reactions to azathio-
prine (three with intractable nausea, one with severe leukope-
nia, one with Guillain-Barré syndrome and one with Stevens
Johnson syndrome). All nine patients had an International
Autoimmune Hepatitis Group score of 10 or higher, consistent
with probable AIH (6). The dose of budesonide varied
between 3 mg every other day to 9 mg daily, as determined by
each patient’s hepatologist. The mean duration of budesonide
therapy was 25 months and varied between six and 96 months
(Table 1). 

Using the definitions of CR, PR and no response described
in the preceding section, it was found that seven of
nine patients (78%) achieved a CR within six months of the
introduction of budesonide and that this response was main-
tained throughout the duration of budesonide treatment. The
remaining two patients did not respond to budesonide treat-
ment. One nonresponder was maintained on prednisone 10 mg
daily, and the second was maintained on prednisone 15 mg
daily and cyclosporine 100 mg twice daily. The nonresponders
were the two oldest patients in the cohort and perhaps suffered
from more advanced disease.  However, no histological or bio-
chemical data are available to confirm this. Figure 1 displays
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the ALT levels before and after treatment with budesonide
among eight of nine patients discussed in the present study.
One patient could not be included, because they had been
transferred to the care of a participating hepatologist after
starting budesonide treatment. As a result, no prebudesonide
clinical data were available for comparison.

DISCUSSION
The majority of patients with AIH can be successfully man-
aged with prednisone, azathioprine or a combination of both
agents. However, patients who fail to respond or cannot toler-
ate conventional therapies are far more difficult to treat due to
both the nature of the disease and to the limited therapeutic
options available. Numerous agents have been studied as alter-
native treatments for AIH. Several case reports (21-26) have
demonstrated that cyclosporine is effective in both treatment-
naive and corticosteroid-refractory AIH. Sherman et al (22)
reported a series of six patients with corticosteroid-resistant
AIH in which 83% demonstrated normalization or near-
normalization of ALT levels within 10 weeks of cyclosporine
initiation. One open-label trial (24) of 19 patients demon-
strated biochemical and histological improvement following

26 weeks of cyclosporine therapy in the 15 patients who com-
pleted the study. Widespread use of this agent is limited, how-
ever, by its potential for causing renal impairment,
paresthesias, hypertension and hyperlipidemia, and predispos-
ing patients to infections, particularly when long-term treat-
ment is required. Two prospective clinical trials have studied
the potential role of ursodeoxycholic acid in the management
of AIH (27,28). One study (27) demonstrated biochemical
and histological improvement after two years of treatment,
while a subsequent trial (28) found no difference in improve-
ment with the use of ursodeoxycholic acid or placebo in addi-
tion to corticosteroids. In several small studies (29-32),
mycophenolate mofetil has been demonstrated to be useful in
the treatment of AIH patients who are unable to tolerate stan-
dard therapies and in those whose disease is refractory to con-
ventional treatment. Richardson et al (30) treated
seven patients intolerant or resistant to azathioprine with
mycophenolate (1 g twice per day) and demonstrated normal-
ization of transaminases in 71% of patients after three months.
Devlin et al (31) reported a series of five patients intolerant or
resistant to conventional therapy who all demonstrated bio-
chemical improvement after treatment with mycophenolate
(0.5 g to 1 g twice per day). Chatur et al (32) described a
series of 11 patients intolerant or resistant to conventional
therapy, in which 64% demonstrated a complete biochemical
response to mycophenolate monotherapy. Others have stud-
ied the use of methotrexate (33,34), cyclophosphamide (35),
6-mercaptopurine (36), tacrolimus (37) and D-penicillamine
(38), with some success. 

Budesonide is another corticosteroid immunosuppressive
agent that may be useful in the treatment of AIH but, to date,
it has not been very well studied. As with other corticosteroids,
it binds to receptor elements in the promoter regions of several
genes, thereby altering their transcription (43). This results in
interference with cytokine production and inhibition of
T lymphocyte activation. Budesonide is a second-generation
corticosteroid with an affinity for the glucocorticoid receptor
that is approximately 15 times greater than that of pred-
nisolone. When taken orally, it has a 90% first-pass metabolism
in the liver, allowing it to reach high intrahepatic concentra-
tions before its elimination, significantly limiting its systemic
effects. Budesonide has been evaluated in only four studies of
AIH. In the first study (39), 12 previously untreated patients
with AIH received budesonide 3 mg three times daily and after
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TABLE 1
Patient characteristics before budesonide therapy and the response to its use

Age, Pretreatment liver Prebudesonide Postbudesonide Duration of
years Autoantibodies biopsy, grade/stage prednisone dose, mg/day prednisone dose, mg/day Response therapy, months

24 ASMA 1:1280 1/3 0 0 CR 15

42 ASMA 1:40 2/1 15 0 CR 28

12 ANA 1:160 – 0 0 CR 9

17 ASMA 1:80 1/0 10 0 CR 96

66 ANA 1:512 – 15 15 NR 6

49 ASMA 1:80 2/1 0 0 CR 6

61 ANA 1:80 – 10 10 NR 15

43 ASMA 1:160 1/2 15 0 CR 30

34 ANA 1:320 – 15 0 CR 24

ANA Antinuclear antibody titre; ASMA Anti-smooth muscle antibody titre; CR Complete response (sustained normalization of aspartate aminotransferase and ala-
nine aminotransferase levels); NR No response (Reduction of aspartate aminotransferase and alanine aminotransferase levels of less than 50%)
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Figure 1) Alanine aminotransferase (ALT) response in eight of
nine patients with autoimmune hepatitis treated with budesonide.
One patient could not be included, because they had been transferred
to the care of a participating hepatologist after starting budesonide
treatment
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three months, 83% demonstrated a response, including com-
plete remission in 58%. Csepregi et al (40) followed
18 patients (10 of whom were previously untreated) who
received budesonide 3 mg three times daily for 24 weeks. In
this group, 83% demonstrated complete clinical and biochem-
ical remission. A third study (41) demonstrated a reduction in
hepatic inflammation in 13 patients after six weeks of therapy
with oral budesonide. Finally, a fourth study (42) of
10 treatment-dependent patients who received budesonide
3 mg three times daily found that only 30% entered clinical
and biochemical remission. Intolerance to budesonide devel-
oped in 30% of patients, while 40% reportedly failed treat-
ment. Cirrhosis was found at liver biopsy in 20% of patients
before accession. In contrast, of five patients in our cohort who
had a liver biopsy before budesonide therapy, only one had
stage 3 fibrosis, while none had stage 4 fibrosis. Furthermore,
the mean duration of therapy with budesonide in the present
study was 25 months (range six to 96 months) compared with
five months (range two to 12 months) in the study reported by
Czaja et al (42). This last study, although of small patient
numbers, concluded that budesonide had no clinical benefit.
Our study, although limited by small patient numbers, like in
the other four studies, is supportive of the first three ‘positive’
studies, because 78% achieved a complete treatment response
to budesonide within six months in a clinical practice set-
ting. Given the paucity of clinical studies using this drug for
the treatment of AIH and given the unlikelihood of a defini-
tive randomized clinical trial in the foreseeable future, our

experience assumes importance despite the relatively small
number of patients.

Despite the lack of clinical studies in the setting of AIH,
clinical trials have demonstrated that budesonide is more
effective than placebo and comparable to traditional corticos-
teroids in the treatment of Crohn’s disease (44,45).
Budesonide has also demonstrated its use in the treatment of
ulcerative colitis and collagenous colitis (46,47). As a result, it
is being used more frequently in the treatment of these disor-
ders as a means of sparing the use of conventional corticos-
teroids. There is, therefore, considerable clinical familiarity
with this drug, which is commercially available. Off-label use
for AIH, therefore, may be considered a feasible venture by cli-
nicians and patients alike. 

Future randomized controlled trials prospectively compar-
ing budesonide with conventional therapy and/or novel
immunosuppressive agents in the treatment of patients with
AIH would help clarify its relative use as a first and second line
treatment. The end points for such a study should include the
proportion of patients who demonstrate a clinical, biochemical
and histological remission after a predefined period of therapy.
The proportion of patients who develop severe adverse reac-
tions requiring cessation of therapy should also be assessed.
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