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The efficacy and adverse
effects of budesonide in
remission induction treatment
of autoimmune hepatitis: a
retrospective study

Aim To compare the early biochemical response and rate
of adverse effects in patients who received prednisolone
(PRED)/azathioprine (AZA) and those who received budes-
onide (BUD)/AZA as the first-line treatment for autoim-
mune hepatitis.

Methods The study involved 25 patients receiving PRED
30 mg/day + AZA 50 mg/day and 25 patients receiving
BUD 9 mg/day + AZA 50 mg/day from February 2015 to
February 2018. Biochemical and hemogram data at base-
line and after 6 months of treatment, and adverse effects
observed in the follow-up, were compared.

Results There was no difference between the groups in
biochemical response (17 patients receiving PRED/AZA
and 18 receiving BUD/AZA) and the rate of adverse effects
(9 patients receiving PRED/AZA and 5 receiving BUD/AZA).
The total number of adverse effects in the BUD/AZA group
was lower (15 vs 7) and the treatment was discontinued
in 2 (8%) patients in PRED/AZA group, while no treatment
discontinuation was observed in BUD/AZA group.

Conclusions This study showed no differences in bio-
chemical response between the groups. Lower, although
not significantly, rate of adverse effects and lower total
number of adverse effects indicate that BUD/AZA may po-
tentially be used as the first-line treatment of choice, espe-
cially in patients with obesity, diabetes, resistant hyperten-
sion, glaucoma, or osteoporosis.
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AlH is an autoimmune liver disease that may lead to chron-
ic liver disease and cirrhosis in untreated patients. The dis-
ease is characterized by autoantibody positivity and ele-
vated levels of gamma globulins with necroinflammatory
activity and signs of chronic hepatitis, and is often histo-
pathologically associated with interface hepatitis (1,2). Dis-
ease affects patients of all ages, predominantly women
(women/men:4/1) (3). The diagnosis is based on diagnos-
tic criteria rather than on a specific laboratory test. AlH is
classified according to serological test results into type 1
and type 2 disease. Type 1 AlH is characterized by the pres-
ence of anti-nuclear antibodies (ANA) and/or anti-smooth
muscle antibodies (anti-SMA). Type 2 disease is character-
ized by the presence of anti-liver kidney microsomal an-
tibodies type 1 (anti-LKM1) and/or anti-liver cytosol (anti-
LCT) positivity (1).

AlH is the first liver disease with a demonstrated effect of
pharmacological treatment on survival. Response rates
with steroid-based immunosuppressive therapies range
from 75 to 90% (4). The American Association for the Study
of Liver Diseases (AASLD) practice guidelines recommend
the following treatment regimens as first-line therapies (4):
the initial treatment with prednisolone (PRED) 60 mg/day
or a combination of PRED 30 mg/day and azathioprine
(AZA) 50 mg/day. PRED treatment may lead to a poor re-
sponse and steroid-related adverse effects. These adverse
effects depend on the dose and time, occurring with the
use of doses over 7.5-10 mg/day taken for more than a few
months (4). The most common adverse effects are Cushin-
goid findings, while nearly half of the patients had their
treatment discontinued due to cosmetic reasons and obe-
sity (5). Other adverse effects of steroid use are rare and
include osteoporosis, diabetes, cataracts, psychosis, myo-
pathy, and hypertension (4). The majority of adverse effects
occurs due to high-doses in the initial treatment regimens
and are often reversible (6-8). Therefore, alternative treat-
ments have been used in the AlH, such as cyclosporine-A,
tacrolimus, mycophenolate mofetil, budesonide (BUD),
and ursodeoxycholic acid (9-11). Data on the efficacy and
adverse effects of BUD in the first line treatment of AlH are
limited. Therefore, we aimed to compare the early treat-
ment efficacy and adverse effects of patients receiving
BUD and PRED in the first-line treatment of AlH.

This retrospective study compared patients receiving PRED/
AZA treatment and those receiving BUD/AZA treatment
in terms of demographic data, liver biopsy activity scores,
laboratory findings at baseline and after six months of
treatment, and the rates of adverse effects.
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MATERIAL AND METHODS
Patient groups and study design

The study involved the last 25 patients treated with BUD/
AZA and the last 25 patients treated with PRED/AZA in the
first line treatment of AlH at the Tepecik Training and Re-
search Hospital who were 18-year old or older and diag-
nosed with definite AIH according to the revised diagnos-
tic criteria (score >15) by the International Autoimmune
Hepatitis Group (9) between February 2015 and February
2018. The patients were treated with BUD/AZA because
of comorbid diseases (obesity, hypertension, brittle dia-
betes, postmenopause, glaucoma). The included patients
were required not to have received previous AlH treatment
and had serum aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) levels two times higher than
the reference levels. Exclusion criteria were viral infections
including hepatitis A, B, C, D, and E; chronic liver diseases
such as primary biliary cirrhosis, primary sclerosing cholan-
gitis, Wilson's disease, or hemochromatosis; and liver cir-
rhosis and alcohol consumption.

In the PRED/AZA group, the treatment was started with a
low dose of 30 mg/day PRED and 50 mg/day AZA. PRED
was reduced to 10 mg/day according to weekly follow-
up at the end of first month, and this dose was continued
as the maintenance therapy. In the BUD/AZA group, the
treatment was started with 9 mg/day BUD and 50 mg/day
AZA. BUD was continued with 9 mg/day as the mainte-
nance therapy. In both groups, AZA was increased to 1.5
mg/kg/d in the first month with weekly follow-up.

Patients' demographic data, autoimmune antibodies lev-
els, liver biopsy results (necroinflammatory activity and
fibrosis scores) were compared between the groups at
baseline. The levels of AST, ALT, alkaline phosphatase, gam-
ma-glutamyl transferase, total bilirubin, direct bilirubin, he-
moglobin, white blood cell, platelet, prothrombin time,
and the international normalized ratio were compared be-
tween baseline and 6th month. ANA, SMA, anti-LKM1, and
anti-LC1 were evaluated by indirect immunofluorescence
on snap-frozen sections of the rat liver, kidney, and stom-
ach. Necroinflammation activity and fibrosis stage were as-
sessed by the Ishak modified histology activity index grad-
ing and staging system (12).

The groups were compared after six months of treatment
with regards to the rates of complete biochemical re-
sponse (AST and ALT levels reaching the reference levels),
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adverse effects (moon face, acne, hirsutism, striae, and buf-
falo hump; myopathy, etc), and treatment discontinuation.
The study was approved by the Ethics Committee of Te-
pecik Training and Research Hospital (No: 2019/5-3).

Statistical analysis

The Kolmogorov-Smirnov test was used for normality test-
ing. Numerical variables are expressed as medians and
interquartile ranges (IQR). x* test was used for the com-
parison of categorical values between the groups. Mann-
Whitney U test was used for the comparison of continuous
independent variables, while Wilcoxon signed rank test
was used for the comparison of dependent variables. The
level of statistical significance was set at P<0.05. Statisti-
cal analyses were performed with SPSS 22.0 (IBM, Armonk,
NY, USA).

RESULTS
Baseline results

The majority of study participants were women (40 out
of 50), which is in accordance with the literature (1,13),
and 94% of the patients had autoantibody positivity. The
groups did not significantly differ in sex, mean age, au-
toantibody positivity, baseline necroinflammatory activity
scores, and fibrosis scores (Table 1).

Biochemical laboratory findings

The groups at baseline and after six months of treatment
did not significantly differ in laboratory findings other than
the IgG levels (Table 2). IgG levels were not compared due
to missing data in 30 patients.

Biochemical response and adverse effects

There was no significant differences between the groups
in biochemical response rates (17 or 68% in PRED/AZA

group vs 18 or 72% in BUD/AZA group, P=0.231). There
was also no significant difference in the rates of steroid-
related adverse effects (9 or 36% of patients in PRED/AZA
group and 5 or 20% of patients in BUD/AZA group during
the 6-month follow-up, P=0.173) (Table 3). The number of
adverse effects in the PRED/AZA and BUD/AZA groups was
15and 7, respectively. Two patients in the PRED/AZA group
discontinued PRED due to severe myopathy and Cushin-
goid symptoms, and the treatment was continued as AZA
monotherapy (Table 4). Three patients in both groups had
the dose modified due to leukopenia. The treatment was
not stopped or interrupted in any patient due to adverse
effects related to AZA therapy.

DISCUSSION

This study showed no differences in biochemical response
between the groups and a lower, although not significant-
ly, rate of adverse effects and lower total number of ad-
verse effects in BUD/AZA group.

The purpose of AIH treatment is to improve the clinical
symptoms, transaminase and IgG levels, and histological
activity. While the reduction of transaminase levels below
two times the upper reference limit was previously consid-
ered as remission, it has been recently established that dis-
ease can progress in the presence of abnormal transami-
nase levels (14). The treatment is reduced to a minimum
immunosuppressive dose for maintenance once remission
is achieved.

BUDisasyntheticglucocorticoid with potent topical effects,
undergoing first-pass elimination in a healthy liver (>90%)
(15). It is not recommended for treatment in patients with
liver cirrhosis and associated systemic shunts because the
first-pass elimination does not occur in these individuals
and systemic effects are increased (16,17). BUD, which has
been used in AlH for 20 years, is associated with fewer ad-
verse effects and improves hepatic inflammatory activity
(11,18). There are conflicting literature data regarding the

TABLE 1. Age distribution, immunoglobulin G levels, necroinflammation, and fibrosis scores of patients receiving prednisolone/aza-
thioprine treatment and those receiving budesonide/azathioprine treatment

Total
Median (IQR)
Age (year) 47 (21)
Immunoglobulin G (mg/dL) 1975 (310)
Necroinflammation score (reference range: 0-18) 8(5.3)
Fibrosis score (reference range: 0-6) 3(3)

*Mann-Whitney U Test.

Prednisolone/azathioprine Budesonide/azathioprine

Median (IQR) Median (IQR) p*
48 (19.5) 43 (23.5) >0.999
1960 (235) 2010 (415) 0.356
7(5) 8 (6) 0.089

203 3 0.14
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TABLE 2. Comparison of laboratory findings of patients receiving prednisolone/azathioprine treatment and those receiving budes-

onide/azathioprine treatment at baseline and after six months of treatment*

AST (U/L)
baseline

6th month

P¢

ALT (U/L)
baseline

6th month

P4

Total bilirubin (mg/dL)
baseline

6th month

P¢

Direct bilirubin (mg/dL)
baseline

6th month

P¢

ALP (U/L)
baseline

6th month

Pi

GGT (U/L)
baseline

6th month

P¢

Albumin (g/dL)
baseline

6th month

P¢

WBC (/pL)
baseline

6th month

P1
Hemoglobin (g/dL)
baseline

6th month

P¢

Platelet (x 10%/p)
baseline

6th month

P¢

PT (s)

baseline

6th month

PT

INR

baseline

6th month

Pi

Total
Median (IQR)

99 (150.3)
31.5(14.5)
<0.001

110 (128.8)
32(18)
<0.001

0.8(0.5)
0.7 (0.2)
<0.001

03(0.5)
0.5(0.3)
0.028

136 (95.8)
85.5(52.3)
<0.001

85.5 (111.3)
32(32)
<0.001

4.1 (0.4)
42(0.2)
0.0m

6450 (1,983)
7750 (2,425)
0.010

12.5(1.9)
12.7 (1.5)
0135

259.5(139.3)
290 (122)
0.012

1.6 (2)
11.(1.5)
<0.001

1.1 (0.2)
1(0.2)
0.001

Prednisolone/azathioprine
Median (IQR)

89 (127.5)
32(12)
<0.001

107 (101.5)
32(10.5)
<0.001

0.7 (04)
0.7 (0.3)
0.006

0.2(0.5)
05(0.2)
0.277

137 (101)
76 (52.5)
<0.001

76 (77)
32(52)
<0.001

4.2 (0.4)
42(0.2)
0461

6900 (2,155)
7800 (2,800)
0.179

123 (23)
123 (1.4)
0.331

263 (140.5)
295 (155)
0.027

116 (2.2)
114 (1.5)
0.062

1.1(0.2)
1(0.1)
0.027

Budesonide/azathioprine

Median (IQR) Pt
123 (232.5) 0.322
31 (19.5) 0.877
<0.001
132 (212) 0.393
26 (24) 0.207
<0.001
1(0.5) 0.385
0.7 (0.4 0.724
0.009
0.3 (0.5) 0.854
0.5(04) 0.815
0.045
136 (157) 0.567
89 (47.5) 0.317
<0.001
90 (188) 0.229
31 (31) 0449
<0.001
4.1 (0.5) 0.063
4.2(0.3) 0.142
0.003
6300 (1,900) 0.351
7700 (2,600) 0.808
0.032
12.7 (1.8) 0.308
13(1.7) 0.190
0.229
255 (126) 0.900
289 (91.5) 0.594
0.253
1.6 (2.2) 0.961
10.7) 0.173
0.001
1(0.1) 0420
09(0.2) 0.102
0.01

*AST - aspartate aminotransferase; ALT - alanine aminotransferase; ALP - alkaline phosphatase; GGT - gamma-glutamyl transferase; WBC — white

blood cell; PT — prothrombin time; INR - international normalized ratio.

tBetween groups (Mann-Whitney U Test).

$Within groups (Wilcoxon signed rank Test).
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TABLE 3. Biochemical complete response and adverse effect rates in treatment groups

Prednisolone/azathioprine (n=25)

Biochemical complete response, n (%) 17 (68)
Adverse effect, n (%) 9 (36)
*¥? test.

Budesonide/azathioprine (n=25) p*
18 (72) 0.231
5(20) 0.173

TABLE 4. Total adverse effects and treatment discontinuation rates among treatment groups

Prednisolone/azathioprine (n=25)

Total adverse effects 15
Acne 4
Hirsutism 3
Myopathy 1
Moon face 4
Buffalo hump 1
Striae 2
Discontinued treatment 2
Myopathy 1
Hirsutism 1

combination of BUD and AZA. A prospective, randomized
trial of 203 naive or relapsed patients excluding cirrhotic
patients showed that more patients had a complete bio-
chemical response in the BUD arm than in the PRED arm
(19). A retrospective study of 60 patients showed that the
biochemical response rate at the end of a six-month peri-
od in patients who were switched from PRED to BUD (ow-
ing to unresponsiveness or adverse effects) was 55% (20).
Twenty-five percent of the patients were switched back to
PRED treatment due to BUD-related adverse effects or an
insufficient response (20). However, remission was main-
tained in all patients who had been already in remission at
the time of medication switch. BUD treatment may be an
alternative treatment option to standard PRED treatment
in children (21); however, Czaja and Lindor (22) reported
lower remission rates in patients receiving BUD. Danielsson
and Prytz (18) reported that BUD treatment reduced liver
inflammation only in patients with non-cirrhotic AlH. Fur-
thermore, Csepregi et al (23) reported that a complete re-
sponse was achieved in 83% patients receiving BUD at the
6th month and cirrhosis was observed in 2 of 3 patients
who could not respond to BUD treatment. In our study, the
biochemical response rate at the 6th month in patients re-
ceiving BUD/AZA treatment was 72%, which is lower than
in the study by Csepregi et al (23) but higher than in the
study by Manns and Werner et al (19,20).

The most common problem in patients receiving long-
term steroid treatment are steroid-related adverse effects.
Although their incidence was reduced with the introduc-

Budesonide/azathioprine (n=25)
7

elelal=1=1=1=21=1v

tion of immunosuppressive drugs such as AZA, they were
reported in 44%-69% of patients receiving steroid therapy
alone and in 10%-47% of patients receiving an AZA com-
bination regimen (4,6,16). In our study, steroid-related ad-
verse effects were reported in 9 (36%) patients in the PRED/
AZA group and in 5 (20%) patients in the BUD/AZA group.
The total number of adverse effects in the PRED/AZA and
BUD/AZA groups was 15 and 7, respectively. The treatment
was discontinued in 2 (8%) patients receiving PRED/AZA
therapy owing to severe myopathy and hirsutism, while
no serious adverse effects leading to treatment discontin-
uation were observed in the patients receiving BUD/AZA
treatment.

Although the duration of immunosuppressive therapy has
not been definitely established, practice guidelines of both
the AASLD and the European Association of Liver Research
recommend that the treatment should be continued for at
least 2 or 3 years, and that biochemical remission should be
maintained for 2 years before discontinuation. The practice
guidelines also recommend liver biopsy before treatment
discontinuation since histological inflammatory activity
may persist despite biochemical remission (4,17). It should
be noted that 80% of the patients whose treatment was
discontinued experienced a relapse within three years, and
the majority of patients may require a lifelong treatment
(24). These issues stress the need for treatment modalities
with fewer adverse effects and higher efficacy. Based on
our findings, we can argue that BUD/AZA treatment is

as efficacious as PRED/AZA treatment in achieving
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an early biochemical response but that it may cause fewer
adverse effects.

However, these results have to be viewed in light of some
limitations. The study had a retrospective design and lim-
ited number of patients, and did not include data on long-
term response rates. In addition, no data on liver necroin-
flammatory activity and fibrosis scores at the 6th month
were available.

This study suggests that BUD is as effective as PRED in
achieving remission in AlH, and we expect that it may be-
come the first-line treatment of choice, especially in pa-
tients with obesity, diabetes, treatment-resistant hyperten-
sion or glaucoma owing to the lower adverse effects rates.
Naturally, these findings should be supported by further
prospective studies investigating liver histology.

Funding None.

Ethical approval given by the Ethics Committee of the Tepecik Training and
Research Hospital (No: 2019/5-3).

Declaration of authorship OBB conceived and designed the study; ac-
quired the data; analyzed and interpreted the data; and drafted the manu-
script. SG critically revised the manuscript for important intellectual con-
tent. Both authors gave approval of the version to be submitted; agree to
be accountable for all aspects of the work.

Competing interests All authors have completed the Unified Competing
Interest form at www.icmje.org/coi_disclosure.pdf (available on request
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3
years; no other relationships or activities that could appear to have influ-
enced the submitted work.
References
1 Terziroli Beretta-Piccoli B, Mieli-Vergani G, Vergani D. Autoimmune
hepatitis: Standard treatment and systematic review of
alternative treatments. World J Gastroenterol. 2017;23:6030-48.
Medline:28970719 doi:10.3748/wjg.v23.i33.6030
2 Longhi MS, MaY, Mieli-Vergani G, Vergani D. Aetiopathogenesis
of autoimmune hepatitis. J Autoimmun. 2010;34:7-14.
Medline:19766456 doi:10.1016/j.jaut.2009.08.010
3 Liberal R, Krawitt EL, Vierling JM, Manns MP, Mieli-Vergani G,
Vergani D. Cutting edge issues in autoimmune hepatitis. J
Autoimmun. 2016;75:6-19. Medline:27502148 doi:10.1016/j.
jaut.2016.07.005
4 Manns MP, Czaja AJ, Gorham JD, Krawitt EL, Mieli-Vergani G,
Vergani D, et al. Diagnosis and management of autoimmune
hepatitis. Hepatology. 2010;51:2193-213. Medline:20513004
doi:10.1002/hep.23584
5 Newman WG, Payne K, Tricker K, Roberts SA, Fargher E,
Pushpakom S, et al. A pragmatic randomized controlled trial of
thiopurine methyltransferase genotyping prior to azathioprine

treatment: The target study. Pharmacogenomics. 2011;12:815-26.

www.cmj.hr

Croat Med J. 2019;60:345-51

Medline:21692613 doi:10.2217/pgs.11.32

Liwinski T, Schramm C. Autoimmune hepatitis - update on clinical
management in 2017. Clin Res Hepatol Gastroenterol. 2017;41:617-
25. Medline:28882739 doi:10.1016/j.clinre.2017.07.002

Lohse AW, Herkel J, Weiler-Normann C. Can understanding

the pathogenesis of autoimmune hepatitis lead to rational
therapy? Dig Dis. 2017;35:367-70. Medline:28468007
doi:10.1159/000456588

Sharzehi K, Huang MA, Schreibman IR, Brown KA. Mycophenolate
mofetil for the treatment of autoimmune hepatitis in

patients refractory or intolerant to conventional therapy.

Can J Gastroenterol. 2010;24:588-92. Medline:21037986
doi:10.1155/2010/891252

Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado
EL, et al. International autoimmune hepatitis group report:
Review of criteria for diagnosis of autoimmune hepatitis. J
Hepatol. 1999;31:929-38. Medline:10580593 doi:10.1016/50168-
8278(99)80297-9

Lu FB, Hu ED, Xu LM, Hu YB, Chen L, Wu JL, et al. Comparative
efficacy and tolerability of treatments for adult autoimmune
hepatitis: A systematic review and network meta-analysis. Exp Ther
Med. 2018;15:4838-50. Medline:29904396

Manns MP, Jaeckel E, Taubert R. Budesonide in autoimmune
hepatitis: The right drug at the right time for the right patient.
Clin Gastroenterol Hepatol. 2018;16:186-9. Medline:29128475
doi:10.1016/j.cgh.2017.11.003

Ishak K, Baptista A, Bianchi L, Callea F, De Groote J, Gudat F,

et al. Histological grading and staging of chronic hepatitis. J
Hepatol. 1995;22:696-9. Medline:7560864 doi:10.1016/0168-
8278(95)80226-6

Muratori L, Muratori P, Lanzoni G, Ferri S, Lenzi M. Application

of the 2010 american association for the study of liver

diseases criteria of remission to a cohort of italian patients

with autoimmune hepatitis. Hepatology. 2010;52:1857-8.
Medline:20931560 doi:10.1002/hep.23924

Gleeson D, Heneghan MA. British society of gastroenterology
(bsg) guidelines for management of autoimmune hepatitis. Gut.
2011;60:1611-29. Medline:21757447 doi:10.1136/gut.2010.235259
Selvarajah V, Montano-Loza AJ, Czaja AJ. Systematic review:
Managing suboptimal treatment responses in autoimmune
hepatitis with conventional and nonstandard drugs. Aliment
Pharmacol Ther. 2012;36:691-707. Medline:22973822 doi:10.1111/
apt.12042

EASL clinical practice guidelines: Autoimmune hepatitis. J
Hepatol. 2015;63:971-1004. Medline:26341719 doi:10.1016/j.
jhep.2015.06.030

Hempfling W, Grunhage F, Dilger K, Reichel C, Beuers U,
Sauerbruch T. Pharmacokinetics and pharmacodynamic action
of budesonide in early- and late-stage primary biliary cirrhosis.
Hepatology. 2003;38:196-202. Medline:12830002 doi:10.1053/


www.icmje.org/coi_disclosure.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28970719&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28970719&dopt=Abstract
https://doi.org/10.3748/wjg.v23.i33.6030
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19766456&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19766456&dopt=Abstract
https://doi.org/10.1016/j.jaut.2009.08.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27502148&dopt=Abstract
https://doi.org/10.1016/j.jaut.2016.07.005
https://doi.org/10.1016/j.jaut.2016.07.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20513004&dopt=Abstract
https://doi.org/10.1002/hep.23584
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21692613&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21692613&dopt=Abstract
https://doi.org/10.2217/pgs.11.32
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28882739&dopt=Abstract
https://doi.org/10.1016/j.clinre.2017.07.002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28468007&dopt=Abstract
https://doi.org/10.1159/000456588
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21037986&dopt=Abstract
https://doi.org/10.1155/2010/891252
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10580593&dopt=Abstract
https://doi.org/10.1016/S0168-8278(99)80297-9
https://doi.org/10.1016/S0168-8278(99)80297-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29904396&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29128475&dopt=Abstract
https://doi.org/10.1016/j.cgh.2017.11.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7560864&dopt=Abstract
https://doi.org/10.1016/0168-8278(95)80226-6
https://doi.org/10.1016/0168-8278(95)80226-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20931560&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20931560&dopt=Abstract
https://doi.org/10.1002/hep.23924
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21757447&dopt=Abstract
https://doi.org/10.1136/gut.2010.235259
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22973822&dopt=Abstract
https://doi.org/10.1111/apt.12042
https://doi.org/10.1111/apt.12042
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26341719&dopt=Abstract
https://doi.org/10.1016/j.jhep.2015.06.030
https://doi.org/10.1016/j.jhep.2015.06.030
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12830002&dopt=Abstract
https://doi.org/10.1053/jhep.2003.50266

Binicier and Giinay: Efficacy and adverse effects of budesonide in remission induction treatment of autoimmune hepatitis

18

19

20

21

jhep.2003.50266

Danielsson A, Prytz H. Oral budesonide for treatment of
autoimmune chronic active hepatitis. Aliment Pharmacol Ther.
1994;8:585-90. Medline:7696446 doi:10.1111/j.1365-2036.1994.
tb00334.x

Manns MP, Woynarowski M, Kreisel W, Lurie Y, Rust C, Zuckerman
E, et al. Budesonide induces remission more effectively than
prednisone in a controlled trial of patients with autoimmune
hepatitis. Gastroenterology. 2010;139:1198-206. Medline:20600032
doi:10.1053/j.gastro.2010.06.046

Peiseler M, Liebscher T, Sebode M, Zenouzi R, Hartl J, Ehlken

H, et al. Efficacy and Limitations of Budesonide as a Second-
Line Treatment for Patients With Autoimmune Hepatitis. Clin
Gastroenterol Hepatol. 2018;16:260-7. Medline:28126427
doi:10.1016/j.cgh.2016.12.040

Czaja AJ, Lindor KD. Failure of budesonide in a pilot study of
treatment-dependent autoimmune hepatitis. Gastroenterology.
2000;119:1312-6. Medline:11054389 doi:10.1053/
gast.2000.0010000001

22

23

24

CM)

Woynarowski M, Nemeth A, Baruch Y, Koletzko S, Melter M, Rodeck
B, et al. European autoimmune hepatitis-budesonide study

group: Budesonide versus prednisone with azathioprine for the
treatment of autoimmune hepatitis in children and adolescents.

J Pediatr. 2013;163:1347-53. Medline:23810723 doi:10.1016/j.
jpeds.2013.05.042

Csepregi A, Rocken C, Treiber G, Malfertheiner P. Budesonide
induces complete remission in autoimmune hepatitis. World J
Gastroenterol. 2006;12:1362-6. Medline:16552802 doi:10.3748/wjg.
v12.i9.1362

van Gerven NM, Verwer BJ, Witte Bl, van Hoek B, Coenraad MJ, van
Erpecum KJ, et al. Relapse is almost universal after withdrawal of
immunosuppressive medication in patients with autoimmune
hepatitis in remission. J Hepatol. 2013;58:141-7. Med|ine:22989569
doi:10.1016/j.jhep.2012.09.009

www.cmj.hr

351


https://doi.org/10.1053/jhep.2003.50266
https://doi.org/10.1053/jhep.2003.50266
https://doi.org/10.1053/jhep.2003.50266
https://doi.org/10.1053/jhep.2003.50266
https://doi.org/10.1053/jhep.2003.50266
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7696446&dopt=Abstract
https://doi.org/10.1111/j.1365-2036.1994.tb00334.x
https://doi.org/10.1111/j.1365-2036.1994.tb00334.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20600032&dopt=Abstract
https://doi.org/10.1053/j.gastro.2010.06.046
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28126427&dopt=Abstract
https://doi.org/10.1016/j.cgh.2016.12.040
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11054389&dopt=Abstract
https://doi.org/10.1053/gast.2000.0010000001
https://doi.org/10.1053/gast.2000.0010000001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23810723&dopt=Abstract
https://doi.org/10.1016/j.jpeds.2013.05.042
https://doi.org/10.1016/j.jpeds.2013.05.042
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16552802&dopt=Abstract
https://doi.org/10.3748/wjg.v12.i9.1362
https://doi.org/10.3748/wjg.v12.i9.1362
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22989569&dopt=Abstract
https://doi.org/10.1016/j.jhep.2012.09.009

