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Abstract

This study evaluated the effects of azathioprine in combination with low-dose prednisolone
in the management of patients with intractable autoimmune hepatitis. Thirteen patients with in-
tractable autoimmune hepatitis who had an incomplete or arrested response to conventional pred-
nisolone therapy, or who relapsed during prednisolone maintenance therapy were additionally
administered 50 or 100 mg/day of azathioprine in combination with prednisolone. This regimen
reliably induced complete remission in 12 of 13 patients, and these 12 remained in remission dur-
ing the follow-up period with maintenance therapy of 50 mg/day of azathioprine in combination
with 5 mg/day of prednisolone. The findings of the current study indicate that the azathioprine and
low-dose prednisolone combined therapy may offer a satisfactory alternative therapy for patients
with intractable autoimmune hepatitis who have an incomplete or arrested response to conven-
tional prednisolone therapy, or who relapse during prednisolone maintenance therapy.
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Therapeutic Effects of Azathioprine in Combination with
Low-dose Prednisolone in Patients with Intractable
Autoimmune Hepatitis Type 1
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This study evaluated the effects of azathioprine in combination with low-dose prednisolone in the
management of patients with intractable autoimmune hepatitis. Thirteen patients with intractable
autoimmune hepatitis who had an incomplete or arrested response to conventional prednisolone
therapy, or who relapsed during prednisolone maintenance therapy were additionally administered
50 or 100 mg/day of azathioprine in combination with prednisolone. This regimen reliably induced
complete remission in 12 of 13 patients, and these 12 remained in remission during the follow-up
period with maintenance therapy of 50 mg/day of azathioprine in combination with 5 mg/day of
prednisolone. The findings of the current study indicate that the azathioprine and low-dose
prednisolone combined therapy may offer a satisfactory alternative therapy for patients with
intractable autoimmune hepatitis who have an incomplete or arrested response to conventional

prednisolone therapy, or who relapse during prednisolone maintenance therapy.
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A utoimmune hepatitis (AIH) is a chronic

necroinflammatory liver disorder characterized by
circulating autoantibodies and a high serum immuno-
globulin (Ig) G level. Prednisolone (PSL) therapy, which
has been the primary treatment option for AIH, is
effective in inducing clinical, biochemical, and histological
remission in most patients with autoimmune hepatitis [ 1-
3]. However, some patients show deterioration despite
conventional prednisolone therapy, or relapse after the
induction of remission even if the prednisolone mainte-
nance therapy is continued [2, 3]. These patients usu-
ally require higher than conventional doses of pred-
nisolone to control inflammatory activity [2]. However,
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the long-term administration of high doses of prednisolone
might be associated with serious toxic effects [2].
Consequently, in therapy for patients with intractable
autoimmune hepatitis, the administration period and
dosage of prednisolone are decisive factors regulating
therapeutic performance.

Azathioprine alone or in combination with pred-
nisolone has been used for patients with autoimmune
hepatitis in initial treatment [1, 2, 4], or for patients
relapsing during prednisolone therapy [5]. Azathioprine
might be advantageous for patients who are deteriorating
despite treatment with high doses of prednisolone.
However, the ability of azathioprine in combination with
low-dose prednisolone to induce and maintain remission in
patients with intractable autoimmune hepatitis has not
been fully studied.

It is desirable to find a better regimen for the long-
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term management of patients with intractable autoimmune
hepatitis. Also, sophisticated therapeutic guidelines for
achieving a maximal effect with a minimal adverse drug
reaction must be established. The present study evaluated
the therapeutic effects of azathioprine in combination with
low-dose prednisolone in the management of patients with
intractable autoimmune hepatitis type 1, who had an
incomplete or arrested response to conventional pred-
nisolone therapy, or who relapsed during prednisolone
maintenance therapy.

Materials and Methods

Patients. Forty-one patients (2 males and 39
females, mean age; 51.8 + 14.0 years) with autoimmune
hepatitis type 1 were initially treated with prednisolone
(mean dose; 29.8 * 8.2 mg/day, median dose; 30 mg/
day, range; 15-40 mg/day) in our hospital. All patients
were seronegative for hepatitis B surface antigen
(HBsAg), anti-hepatitis B core antibody (anti-HBc),
anti-hepatitis C virus antibody (HCV Ab), and hepatitis C
virus-ribonucleic acid (HCV-RNA) detected by polymer-
ase chain reaction after reverse transcription (RT-PCR).
All met the provisional criteria for the diagnosis of definite
or probable autoimmune hepatitis [6]. The patients
underwent diagnostic peritoneoscopic liver biopsies. The
liver specimens were evaluated for histological activity and
fibrosis according to the criteria of Ishak et al [7], and
their histological gradings and stagings were determined.

Of the 41 patients, 32 (78.0%) entered clinically and
biochemically complete remission during the iitial pred-
nisolone treatment. For the purpose of this study,
“complete remission (CR)” was defined as the induction
of a normalization of serum alanine aminotransferase
(ALT) (£401IU/1) during the initial treatment, and
sustained normal levels of ALLT during the maintenance
therapy. Unfortunately, 8 (25.0%) of 32 patients who
satisfied the criteria of complete remission relapsed when
the dose of prednisolone was reduced. A “relapse” of
hepatitis was defined as an increase in serum ALT levels
above the normal value after the induction of complete
remission. Seven (17.1%) patients had a ‘“partial
response (PR)”, which was defined as a reduction of
serum ALT levels to less than one-half of the pretreat-
ment value during the initial treatment, and sustained
abnormal ALT levels greater than the upper normal limit.
Two (4.9%) of 41 patients showed a “nonresponse (NR)”
to the conventional prednisolone treatment, which was
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characterized as no significant change in ALT levels
during the treatment.

Azathioprine was additionally administered to 2
patients who showed a nonresponse, 5 of 7 patients who
showed partial remission, and 6 of 8 who relapsed during
the maintenance therapy with prednisolone after the remis-
sion. The clinical, laboratory, and histological features of
the 13 patients who received azathioprine in combination
with prednisolone are shown in Table 1. These features
of the 13 patients did not differ from those of patients who
showed a complete response to the conventional pred-
nisolone therapy. Informed consent was obtained from all
patients.

Azathioprine and low-dose prednisolone
combined therapy. Combined therapy of azathio-
prine and low-dose prednisolone denotes treatment with
azathioprine in combination with prednisolone administer-
ed at lower than the conventional dose to induce and
maintain remission in patients with intractable autoimmune
hepatitis who had an incomplete or arrested response to
conventional prednisolone therapy, or who relapsed
during the prednisolone maintenance therapy. Two
patients who showed a nonresponse to the prednisolone
therapy were additionally administered 100 mg/day of
azathioprine in combination with prednisolone. Also, 4
and 1 patient who showed partial remission were addition-
ally administered 100 or 50 mg/day of azathioprine,
respectively. Six patients who relapsed during the mainte-
nance therapy with prednisolone also additionally received
50 mg/day of azathioprine.

The thirteen patients consented to a reduction in the
prednisolone dose, after being in remission with the initial
doses of azathioprine and prednisolone. After the reduc-
tion in the prednisolone dose to 5 mg per day, the doses
of azathioprine were reduced to 50 mg per day. Patients
undergoing dosage adjustments were monitored by testing
serum samples.

Results

The azathioprine and low-dose prednisolone combined
therapy was attempted in 7 patients (Cases 1-7) who
showed a nonresponse or partial response to the pred-
nisolone therapy, and 6 patients (Cases 8-13) who
relapsed during the prednisolone maintenance therapy
(Table 2). In the 7 patients showing an incomplete or
arrested response to conventional therapy and the 6
patients who relapsed, the mean dose of prednisolone in
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Table | The clinical, laboratory and histological features of patients who received azathioprine in combination with prednisolone
AST ALT 1gG Histolo;
Case Age  Sex (1U/1) (U/1) (mg /dl) ANA ASMA HLA-DR AlH score Grading S%Zging

Nonresponse

| 62 F 667 1,143 3,940 X 2,560 X 160 2, 6 16 2 3

2 50 F 305 456 4,079 X 2,560 X 160 4,6 17 9 3
Partial remission

3 28 F 100 83 3,830 X 320 X 640 n.t. 18 I 5

4 31 M 122 291 2,422 X 640 X 40 I, 2 14 7 2

5 57 F 220 171 2,133 X 40 (=) 4,6 15 I 3
6 55 F 109 150 2,284 X 2,560 X 40 4,15 18 6 3

7 48 F 962 994 1,930 X 1,280 X 640 4, 8 15 9 3
Relapse

8 41 F 253 237 4,196 X 1,280 X 640 4, 8 17 I 3

9 53 F 48 27 5014 X 160 X 320 2, 4 14 9 4
10 42 F 124 129 2,682 X 640 (—) 4, 6 I5 I 5
I 18 F 255 213 6,582 X 2,560 X 640 I, 9 14 12 4
12 47 F 200 262 2,409 X 160 (=) 4,12 17 Il 5
13 41 F 592 929 1,724 X 40 (—) 2, 4 17 15 2

AIH score, scores are determined by the scoring system of the International Autoimmune Hepatitis Group (1999) [6]; ALT, alanine
aminotransferase; ANA, anti-nuclear antibody; ASMA, anti-smooth muscle antibody; AST, aspartate aminotransferase; Histology, his-
tological gradings and stagings are determined by the criteria of Ishak et a/ [7].

Table 2  The dose of medications in the combined azathioprine (AZP) and low-dose prednisolone (PSL) therapy, and the efficacy of the

therapy
Initiation dose  Before the additional Azathioprine and prednisolone combined therapy
of PSL administration of AZP
Initiation dose Maintenance dose Recent data
Case No Duration — .
PSL PSL ALT  PSL AZP PSL AZP  (year) ALT Igg  Efficacy
(mg/day)  (mg/day) (U/1) (mg/day) (mg/day) (mg/day) (mg/day) (1U/1)(mg/d1)

Non-response

| 40 40 273 40 100 5 50 8.1 32 1692 CR

2 40 35 478 35 100 5 50 4.1 14 1438 CR
Partial response

3 30 12.5 122 30 100 5 50 5.3 31 1255 CR

4 30 15 226 15 100 5 50 4.4 56 2965 PR

5 30 10 171 10 50 5 50 3.1 I5 1025 CR

6 30 20 76 20 100 5 50 2.3 21 1399 CR

7 40 35 203 35 100 5 50 2.4 18 1482 CR
Relapse

8 40 5 168 5 50 25 50 1.2 26 1965 CR

9 20 2.5 394 5 50 5 50 3.4 13 1873 CR
10 20 15 917 5 50 5 50 5.1 15 1383 CR
Il 40 5 105 5 50 5 50 3.6 18 1649 CR
12 30 5 104 30 50 5 50 2.9 16 1123 CR
13 40 15 380 10 50 5 50 2.4 12 1494 CR

ALT, alanine aminotransferase; CR, complete remission; PR, partial remission, which are defined in the text.
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the conventional regimen using prednisolone alone before
the additional administration of azathioprine was 24 + 12
mg/day (median dose 20 mg/day, range 10-40 mg/day)
and 6.7 =44 mg/day (median dose 5mg/day, range
2.5-15 mg/day), respectively, which could not control
the disease activities.

Additional administration of azathioprine in combina-
tion with prednisolone reliably induced complete remission
in 2 patients who showed a nonresponse to conventional
prednisolone therapy, and in 4 of 5 patients showing
partial remission. In these patients, the mean doses of
azathioprine and prednisolone during the initial treatment
of azathioprine and prednisolone combined therapy were
93+ 19 mg/day (median dose 100 mg/day, range 50~
100 mg/day) and 26 + 11 mg/day (median dose 30 mg/
day, range 10-40 mg/day), respectively. Also, in 6
patients who relapsed during the prednisolone mainte-
nance therapy, complete remission was achieved by
additionally administering 50 mg/day of azathioprine in
combination with prednisolone (median dose 5 mg/d],
range 5-30 mg/day).

The regimen of an additional administration of azathio-
prine in combination with prednisolone induced a sus-
tained remission. These patients did not relapse during
the follow-up period (mean duration 4.2+ 1.8 years,
median 3.6 years, range 2.3 to 8.1 years) with mainte-
nance therapy using 50 mg of azathioprine in combination
with only 5 mg of prednisolone. The maintenance dose of
prednisolone in the combined therapy was lower than that
in the regimen using prednisolone alone before the addi-
tional administration of azathioprine.

Since many patients declined a liver biopsy when they
were asymptomatic and showed normal liver-function, we
could not be certain that all the patients had histological
remission. Histological liver examinations were perform-
ed in 3 patients (Case 2, 10, and 13) during remission
(Figs. 1, 2 and 3). The liver biopsy specimens obtained
before the therapy showed mild to severe portal fibrosis,
portal inflammation, and interface hepatitis with
lymphocyte infiltration. Histological grading and staging
as assessed by the criteria of Ishak et al were 9 and 3
in Case 2, 11 and 5 in Case 10, and 15 and 2 in Case
13, respectively. In the biopsy specimens obtained during
remission, histological improvements were observed
compared with the biopsy specimens obtained before the
therapy. Histological grading and staging of repeat liver
biopsy specimens were 1 and 1 in Case 2, 0 and 1 in Case
10, and 2 and 1 in Case 13, respectively.
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During the therapy period, none of the 13 patients
receiving combined azathioprine and low-dose pred-
nisolone therapy developed serious azathioprine-related or
prednisolone-related toxicities.

Discussion

Prednisolone therapy has been standard for autoim-
mune hepatitis. A nationwide survey in Japan between
1975 and 1984 by the Study Group of Autoimmune
Hepatitis found that steroid therapy during the study
period was attempted in 66.8% of patients with autoim-
mune hepatitis, and was effective in 86% of the cases
[8]. These results indicate that, although autoimmune
hepatitis responds well to prednisolone therapy, an incom-
plete or arrested response to the therapy occurs in a small
number of AIH patients. Also, the nationwide survey
revealed that 10 (11%) of 92 patients receiving mainte-
nance therapy with prednisolone after remission later
relapse [8].

Failure of the conventional prednisolone regimen to
induce a sustained remission suggests a suboptimal
response to the treatment. Generally, administration of a
higher-than-conventional dose of prednisolone is the most
common approach to patients with an incomplete or
arrested response to conventional therapy. Also, in
patients relaping during maintenance therapy, the option
of increasing the maintenance dose of prednisolone can be
exercised. However, although the administration of
higher-than-conventional doses of prednisolone might
induce and maintain remission, high-dose prednisolone
therapy is commonly complicated by serious steroid-
related toxicities. Therefore, these patients are candidates
for alternative therapies and deserve an opportunity to use
azathioprine to control inflammatory activity.

The administration of azathioprine in combination with
prednisolone has had success in inducing remission in the
initial treatment for autoimmune hepatitis [1, 2]. How-
ever, in patients with intractable autoimmune hepatitis
showing an incomplete or arrested response to conven-
tional prednisolone therapy, or who relapse during pred-
nisolone maintenance therapy, the treatment strategies
remain complex and uncertain, and there is no justification
for introducing alternative nonsteroidal regimens or un-
conventional prednisolone. The use of azathioprine and
prednisolone to induce and maintain remission should be
redefined.

In the present study, combined azathioprine and
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Fig. | Liver-biopsy specimens of
Case 2 before (A, B, C) and after (D,
E, F) the initiation of combined azath-
ioprine and low-dose prednisolone
therapy. (A, D, Hematoxylin Eosin
stain; B, E, Azan stain; C, F,
Reticulin silver impregnation. Original
maghnification X 50)

Fig. 2  Liver-biopsy specimens of
Case 10 before (A, B, C) and after
(D, E, F) the initiation of combined
azathioprine and low-dose pred-
nisolone therapy. (A, D, Hematoxylin
Eosin stain; B, E, Azan stain; C, F,
Reticulin silver impregnation. Original
maghnification X 50)

Fig. 3  Liver-biopsy specimens of
Case 13 before (A, B, C) and after
(D, E, F) the initiation of combined
azathioprine and low-dose pred-
nisolone therapy. (A, D, Hematoxylin
Eosin stain; B, E, Azan stain; C, F,
Reticulin silver impregnation. Original
magnification X 50)
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low-dose prednisolone therapy was attempted in 7 patients
with an incomplete or arrested response to the conven-
tional prednisolone therapy, and in 6 patients who relaps-
ed during the prednisolone maintenance therapy. In 6 of
7 patients with an incomplete or arrested response to
conventional prednisolone therapy, complete remission
was realized with additional administration of 100 mg/day
of azathioprine in combination with prednisolone. Com-
plete remission was maintained by using 50 mg/day
azathioprine in combination with 5mg/day of pred-
nisolone. Also, in patients who had relapsed, complete
remission was sustained by additionally administering 50
mg/day of azathioprine in combination with 5 mg/day of
prednisolone. The maintenance dose of prednisolone in
the combined azathioprine and low-dose prednisolone
therapy was lower than the dose of prednisolone in the
regimen using prednisolone alone, which could not con-
trol the disease activity.

The present findings indicate that the regimen using
azathioprine and low-dose prednisolone is effective in
controlling the clinical and biochemical manifestations of
intractable autoimmune hepatitis patients. Subsequent
long-term follow-up has confirmed the safety of the
regimen and its efficacy in maintenance of remission.
Used together, the 2 agents work in synergy, as they
interfere with different stages of the immune pathway.
Prednisolone, which has anti-inflammatory and im-
munosuppressive  properties, primarily suppresses
activated macrophages to produce interleukin (IL) -1 and
I1.-2, and interferes with antigen-presenting function,
subsequently inhibiting T cell activation and proliferation
[9]. Azathioprine, which is converted in vivo to its
active form, 6-mercaptopurine, is an antimetabolite pro-
drug that interferes with nucleic acid synthesis, prevent-
ing proliferation of T and B lymphocytes [10]. These
different immunosuppressive activities of the 2 agents
could theoretically explain the efficacy of combined azath-
ioprine and low-dose prednisolone therapy in patients with
intractable autoimmune hepatitis who have had an incom-
plete or arrested response to protracted prednisolone
conventional therapy, or who have relapsed during the
prednisolone maintenance therapy.

In a previous study, azathioprine alone was found to
play no role in inducing remission in the initial treatment
for patients with autoimmune hepatitis [1, 2]. Further-
more, Johnson et al. have reported that 60 (87%) of 72
patients with autoimmune hepatitis who had been in
complete remission for at least 1 year with prednisolone
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alone or in combination with azathioprine remained in
remission with a higher dose of azathioprine (2 mg/kg/day)
alone, whereas 4 patients showed myelosuppression
[11]. The complications of azathioprine include nausea,
emesis, and rash [2]. Also, azathioprine has been
implicated in theoretical possibilities of teratogenecity and
oncogenicity [12, 13]. However, we found no evidence
of azathioprine toxicities or carcinogenic side effects. The
regimen using azathioprine and prednisolone may allow
for a lower dose of both prednisolone and azathioprine in
clinical use, with the benefit being a notable reduction in
steroid-induced and azathioprine-induced side effects.

In conclusion, the results of the current study indicate
that combined azathioprine and low-dose prednisolone
therapy may offer a satisfactory alternative therapy for
patients with intractable autoimmune hepatitis who have
had an incomplete or arrested response to protracted
prednisolone conventional therapy, or who have relapsed
during prednisolone maintenance therapy.
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