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Abstract
AIM: To explore the optimal steroid therapeutic strat-
egy for autoimmune pancreatitis (AIP).

METHODS: This study was conducted retrospectively 
in two large institutions in China. Patients with clinically, 
radiologically and biochemically diagnosed AIP were 
enrolled. The performed radiological investigations and 
biochemical tests, the regimen of the given steroid 
treatment, remission and relapse whether with and 
without steroid therapy were analyzed.

RESULTS: Twenty-eight patients with AIP received 
steroid treatment, while 40 patients were treated surgi-
cally by pancreatoduodenectomy, distal pancreatectomy 
and choledochojejunostomy, radiofrequency ablation for 

the enlarged pancreatic head, percutaneous transhe-
patic biliary drainage and endoscopic biliary drainage. 
The starting oral prednisolone dose was 30 mg/d in 18 
(64.3%) patients and 40 mg/d in 10 (35.7%) patients 
administered for 3 wk. The remission rate of AIP pa-
tients with steroid treatment (96.4%) was significantly 
higher than in those without steroid treatment (75%). 
Maintenance therapy (oral prednisolone dose 5 mg/d) 
was performed after remission for at least 6-12 mo to 
complete the treatment course. Similarly, the relapse 
rate was significantly lower in AIP patients with steroid 
treatment (28.6%) than in those without steroid treat-
ment (42.5%). Steroid re-treatment was effective in all 
relapsed patients with or without steroid therapy.

CONCLUSION: Steroid therapy should be considered 
in all patients with active inflammatory phase of AIP. 
However, the optimal regimen still should be trailed in 
larger numbers of patients with AIP.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Autoimmune pancreatitis (AIP) has recently been de-
scribed as a type of  chronic pancreatitis characterized by 
an autoimmune inflammatory process with prominent 
lymphocyte infiltration[1]. Since the concept of  autoim-
mune pancreatitis was firstly introduced by Yoshida et al[2] 
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in 1995, the number of  AIP reports has been recently 
increased in the medical literature.

AIP is characterized by diffuse or focal enlargement 
of  the pancreas, irregular narrowing of  the main pan-
creatic duct, elevated serum immunoglobulin G4 (IgG4) 
and presence of  autoantibodies, and/or IgG4-positive 
plasma cells and/or dense lymphocyte infiltration with 
fibrosis[3]. Before the availability of  the diagnostic criteria 
of  AIP proposed by the Japan Pancreas Society[4], AIP 
was frequently misdiagnosed as pancreatic cancer, which 
consequently imposed the patients a superfluous pancre-
atic resection[5].

Since the fibroinflammatory process of  AIP has a 
favorable response to steroids, steroid therapy has been 
accepted as a standard treatment for AIP[6]. Treatment 
protocols for AIP are still evolving. Although the initial 
and maintenance dose of  oral steroids are clearly recom-
mend by the Japanese literature[7], there is little consen-
sus worldwide on a steroid treatment regimen for pa-
tients with AIP[8]. Hence, to explore the optimal steroid 
therapeutic strategy for AIP, we conducted a retrospec-
tive study on AIP treatment in two large institutions in 
China.

MATERIALS AND METHODS
Subjects
This retrospective study was done to evaluate steroid the-
rapeutic strategy for patients with AIP. The study was 
conducted in the General Hospital of  Tianjin Medical 
University and West China Hospital of  Sichuan Univer-
sity. A total of  68 patients with clinically, radiologically 
and biochemically diagnosed AIP were enrolled.

Diagnostic criteria 
AIP was diagnosed according to the Asian diagnostic 
criteria for AIP[9]. Consequently, the diagnosis was based 
on the following clinicopathological findings: (1) the 
imaging criteria including diffuse/segmental/focal en-
largement of  the pancreas and diffuse/segmental/fo-
cal pancreatic ductal narrowing, often with the stenosis 
of  the bile duct; (2) the serological criteria including 
elevated serum IgG or IgG4 levels, or detection of  auto-
antibodies; and (3) and/or the histopathological criteria 
including lymphoplasmacytic infiltration and fibrosis, 
with abundant IgG4-positive cell infiltration. Thus, AIP 
was diagnosed when the imaging criteria and one of  the 
other two criteria, the serological and histopathological, 
were satisfied. Optionally, AIP can also be diagnosed 
with fulfillment of  both the imaging criteria and a good 
response to steroid treatment. 

Assessment of the investigations and therapeutic strategy
We assessed the performed radiological investigations 
and biochemical tests for all AIP patients. We analyzed 
remission and relapse whether with or without steroid 
treatment as well as the given steroid treatment regimen 

in the patients who received steroid treatment. Remission 
was defined as the disappearance of  clinical symptoms 
and resolution of  the pancreatic and/or extrapancreatic 
manifestations on radiological investigations[10-12]. All the 
patients underwent periodic laboratory tests and imag-
ing studies every 3 mo in the first year after remission 
resulting from steroid treatment. Relapse was defined 
as reappearance of  symptoms with the development of  
pancreatic and/or extrapancreatic abnormalities on imag-
ing studies and/or marked elevation of  serum IgG or 
IgG4 levels[11,12]. Relapse also included re-elevation of  
serological levels alone exclusive of  clinical symptoms or 
abnormal imaging[7].

Statistical analysis
Statistical analysis was performed using Fisher’s exact 
test and Mann-Whitney’s U test (with commercially avail-
able software SPSS version 13.0; SPSS, Inc, Chicago, IL). 
Data were expressed as mean ± SD or median (range). 
The period from the start of  steroid treatment to relapse 
was evaluated using the Kaplan-Meier method. Differ-
ences with P values < 0.05 were considered significant.

RESULTS
Patient profile
Sixty-eight patients with AIP fulfilling the Asian diag-
nostic criteria for AIP were included in this study. There 
were 50 men and 18 women with an average age of  62.5 
years [patients with steroid 62 (43-78) years, patients 
without steroid 64 (47-72) years]. Forty patients under-
went various surgical procedures (30 males, 10 females), 
while the remaining 28 patients received steroid treat-
ment (20 males, 8 females). The surgical procedures in-
cluded pancreatoduodenectomy, distal pancreatectomy 
and choledochojejunostomy, radiofrequency ablation for 
the enlarged pancreatic head, percutaneous transhepatic 
biliary drainage and endoscopic biliary drainage. The 
numbers of  patients undergoing various surgical proce-
dures are as follow: (1) thirteen underwent pancreatodu-
odenectomy; (2) nineteen underwent distal pancreatec-
tomy and choledochojejunostomy; (3) three underwent 
radiofrequency ablation for the enlarged pancreatic head; 
(4) three underwent percutaneous transhepatic biliary 
drainage; and (5) two underwent endoscopic biliary 
drainage. In the current study, no patient received any 
other immunosuppressive treatments such as azathio-
prine or ursodeoxycholic acid or mycophenolate mofetil.

Given steroid therapy 
Steroid therapy was administered in 28 of  the 68 AIP 
patients who were initially presented with obstructive 
jaundice, abdominal pain, rapid weight loss (> 5 kg in 
the past 3 mo), diffuse enlargement of  the pancreas, as-
sociated extrapancreatic abnormalities such as cholangi-
tis and retroperitoneal fibrosis. The clinical presentations 
in the 28 patients are shown in Table 1.
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Before steroid therapy, blood glucose levels were 
controlled using insulin in 6 (21.4%) patients and oral 
hypoglycemics in AIP patients with diabetes mellitus. 
Alternatively, for patients showing hyperbilirubinemia > 
3 mg/dL, percutaneous transhepatic biliary drainage and 
endoscopic biliary drainage were performed in 4 and 3 
patients, respectively. 

Regimens of steroid therapy 
Among the 28 AIP patients who received steroid thera-
py, 18 (64.3%) patients started on oral prednisolone at 30 
mg/d, while 10 (35.7%) patients began oral prednisolone 
at 40 mg/d. The therapy monitoring 3 wk after start-
ing steroid treatment was achieved based on the patient’
s clinical presentation as well as the biochemical results 
and the imaging findings. When steroid treatment was ef-
fective, the dose was tapered by 5 mg every 1-2 wk until 
the dose reached a maintenance dose of  5 mg/d. Then, 
maintenance steroids for at least 6-12 mo were given to 
complete the treatment course. The maintenance steroid 
treatment was withdrawn whenever complete radiologi-
cal and serological improvement was obtained.

Remission rate with and without steroid therapy
Steroid therapy used in this study was very effective 
in alleviating the clinical presentation of  AIP (such as 
obstructive jaundice and abdominal pain) and induced 
remission more quickly than other treatments without 
steroids. Likewise, clinical and radiological responses 
to steroid therapy were seen in 2-3 wk in this study. We 
also found that response to steroid therapy was typi-
cally rapid with significant radiological improvement at 
2-3 wk.

The remission rate of  AIP patients with steroid treat-
ment (27/28 patients, 96.4%) was significantly higher (P <  
0.001) than in those without steroid treatment (30/40 pa-
tients, 75%). Furthermore, the period to yield a remission 
in the patients treated with an initial prednisolone dose of  
30 mg/d was not significantly different (P = 0.273) from 
the period in those treated with an initial prednisolone 
dose of  40 mg/d (6.4 ± 5.72 mo and 6.1 ± 6.05 mo, re-
spectively). At remission, the enlarged pancreas returned 
to near-normal size in 22 (78.6%) patients. Pancreatic at-
rophy occurred in 6 (21.4%) patients and persistent focal 
enlargement was found in 1 (3.6%) patient. Irregularity 

of  the pancreatic ducts and/or some degree of  bile duct 
stenosis remained in 15 (53.6%) patients. Although the 
elevated serum IgG level declined in all patients after the 
start of  steroid treatment, it failed to normalize (< 751 
mg/dL) in 17 (60.7%) patients. Likewise, 15 (53.6%) pa-
tients with persistently elevated serum IgG levels showed 
irregular pancreatic ducts and/or some degree of  bile 
duct stenosis.

Relapse rate with and without steroid therapy
The relapse rate was significantly lower (P = 0.004) in 
AIP patients with steroid treatment than in those without 
steroid treatment (8/28 patients, 28.6% and 17/40 pa-
tients, 42.5%, respectively). The relapse period after start-
ing steroid treatment differed in the 8 patients: within 6 
mo in 1 (12.5%) patient, within 1 year in 4 (50%) patients, 
within 2 years in 6 (75%) patients and within 3 years in all 
8 (100%) patients. Multivariate analysis showed that there 
was no correlation (P = 0.573) between the relapse rate 
and the initial prednisolone dose (20% with prednisolone 
dose of  40 mg/d and 22.2% with prednisolone dose of  
30 mg/d). Furthermore, the relapse occurred in 2 of  the 
10 patients who received prednisolone at 40 mg/d and 
in 4 of  the 18 patients who received prednisolone at 30 
mg/d. The relapse rate of  AIP was significantly higher 
(P = 0.003) in patients with persistently elevated serum 
IgG levels (6/17 patients, 35.3%) than in those with nor-
malized serum IgG levels (1/7 patients, 10%). Relapse 
occurred in 3 of  the 8 (37.5%) patients during the main-
tenance treatment, whereas it occurred in the rest of  the 
5 (62.5%) patients when the maintenance treatment was 
stopped. Steroid re-treatment was effective in all relapsed 
patients with or without steroid therapy.

Maintenance dose of oral steroids after remission
The maintenance steroid therapy was administered after 
remission in all 28 AIP patients treated with steroids. 
After remission, the starting oral prednisolone dose was 
gradually tapered by 5 mg every 1-2 wk to reach a main-
tenance dose of  5 mg/d. The maintenance steroids were 
continued for at least 6-12 mo to complete the treatment 
course. The maintenance dose of  steroid was withdrawn 
in 7 (25%) patients in whom complete radiological and 
serological improvement was obtained.

Complications of steroid treatment
There was no death attributable to steroid treatment re-
lated complications. As AIP patients were typically elder 
patients, they were at a high risk of  developing steroid 
related complications. Steroid treatment related compli-
cations occurred in 7 of  the 28 patients, including pneu-
monia in 3 patients, avascular necrosis of  the femoral 
head in 1 patient, lumbar vertebral fracture in 1 patient 
and diabetes mellitus in 2 patients. In these patients, 
the steroid medication dose was reduced or completely 
ceased. In addition, the 3 patients with pneumonia were 
treated with antibiotics.

Table 1  Clinical presentation of patients with steroid treat-
ment  n  (%)
Table 1  Clinical presentation of patients with steroid treat-
ment  n  (%)

Clinical presentation Patients (n  = 28)

Obstructive jaundice 17 (60.7)
Abdominal pain   9 (32.1)
Rapid weight loss   6 (21.4)
Diffuse enlargement of the pancreas 17 (60.7)
Associated extrapancreatic abnormalities 
Cholangitis 18 (64.3)
Retroperitoneal fibrosis   3 (10.7)
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DISCUSSION
It has been reported that the overall prevalence of  AIP 
was 0.82/100 000 in Japan. Moreover, on the basis of  
clinical presentation, biochemical results or histological 
findings, AIP constitutes 5%-11% of  all patients with 
chronic pancreatitis[13,14]. Likewise, Song et al[15] stated that 
AIP patients accounted for 5% of  chronic pancreatitis 
population in China.

In this study, AIP was found predominantly in elder-
ly males. This coincides with the feature that although 
AIP occurs in both sexes, it is at least twice as common 
in men as in women. In addition, in spite that AIP var-
ies widely in age, most AIP patients are older than 50 
years[16]. The clinical presentation of  AIP in the current 
study was in agreement with the studies by Kim et al[12] 
and Nishimori et al[17]. AIP was presented with obstruc-
tive jaundice in 49 (72.1%) patients, abdominal pain in 
30 (44.1%) patients and rapid body weight loss in 21 
(30.9%) patients. Alternatively, diabetes mellitus was 
present in 40 (58.8%) patients.

Moreover, AIP has frequently been diagnosed or sus-
pected as pancreaticobiliary malignancy, which conse-
quently imposed the patients an unnecessary pancreatic 
resection[18,19]. This study also showed that 40 (58.8%) 
patients with AIP underwent unnecessary surgical pro-
cedures.

Alternatively, Refaat et al[20] showed in their case re-
port of  AIP that although the imaging findings were 
suggestive of  AIP, pancreatic biopsy was necessary to 
differentiate AIP from pancreatic cancer as the manage-
ment differs significantly. Consequently, clinicians should 
be conversant with the clinical, radiographic, serologic 
and histologic evidence of  AIP to improve the diagnos-
tic accuracy for AIP. 

Although steroid therapy is generally considered to 
be very effective in the initial inflammatory phase of  
AIP, its facile use for patients whose diagnosis of  AIP 
is questionable should be prohibited[21]. In this study, 
steroid therapy was very effective in improving patient’s  
clinical presentation such as obstructive jaundice and 
abdominal pain. Additionally, it induced remission more 
quickly than surgical treatments as the clinical presenta-
tion, the imaging findings and the laboratory results were 
improved in all cases in four week after steroid treat-
ment. This result concurs with Hirano et al[22]. Therefore, 
we think that steroid therapy should be considered in all 
patients with AIP with active disease. This is in agree-
ment with the study by Pannala et al[8]. 

There has been no consensus to date on steroid regi-
men and duration of  treatment in AIP. Mayo Clinic rec-
ommended the initial oral prednisolone dose of  40 mg/d  
for 4 wk. Afterward, laboratory tests and radiological 
investigation should be performed 4-6 wk after initiating 
treatment. If  there are biochemical and radiological re-
sponses, the dose is gradually tapered by 5 mg every week 
to complete the treatment course of  11 wk[10]. Consider-
ing that many complications are related to steroid treat-

ment, maintenance low-dose oral prednisolone treatment 
was not routinely performed for patients with AIP[8]. In a 
Japanese consensus statement, Kamisawa et al[7] suggested 
that initiating treatment with prednisolone at 0.6 mg/kg 
daily should be tapered gradually to reach a maintenance 
dose of  5 mg/d over 3-6 mo. Finally, maintenance ste-
roids are continued for at least 6 mo and possibly up to 
3 years. Although the remission can be achieved in most 
AIP patients after steroid treatment[9], relapses still occur 
in 24%-40% of  the patients and the starting doses of  
steroid (typically given for 3-4 wk) are often continued 
for varying periods of  time[8].

In our practice, the starting oral prednisolone dose 
was 30-40 mg/d for 3 wk. Then, we monitored the pa-
tient’s clinical presentation, the biochemical and serologi-
cal results as well as the imaging findings in 3 wk after 
starting steroid treatment. Consequently, when steroid 
treatment was effective, we tapered the dose by 5 mg ev-
ery 1-2 wk to reach a maintenance dose of  5 mg/d. Last-
ly, maintenance steroids were continued for at least 6-12 
mo to complete the given treatment course. The main-
tenance steroid treatment was withdrawn once complete 
radiological and serological improvement was achieved. 
In this study, the response was typically rapid through si-
gnificant radiological improvement at 2-3 wk in 96.4% of  
the patients. This coincides with Kamisawa et al[23].

Future studies should help to establish an optimal 
steroid therapy regimen to effectively alleviate the clini-
cal presentation of  AIP patients and reduce the risk of  
steroid-induced complications.

Similar to the previous studies[6,7], we also found that 
AIP patients were typically elder patients and are at a high 
risk of  developing steroid related complications (diabetes, 
pneumonia and so forth). Instead of  using long-term 
low-dose steroids, azathioprine, mycophenolate mofetil 
and other immunosuppresive drugs are used for mainte-
nance of  remission in AIP patients who relapse after ste-
roid withdrawal[10]. But, similar to steroids, azathioprine or 
mycophenolate mofetil also have significant side effects 
such as increased risk of  infection, headache, peripheral 
edema, hypertension, leucopoenia and lymphoma[8,24]. 
Thus, the option of  long-term treatment for maintenance 
of  AIP remission needs prospective and controlled trials 
in larger numbers of  patients to assess the risk to benefit 
ratio of  each approach.

In conclusion, steroid therapy, usually in a dose range 
of  30-40 mg/d, is effective in AIP patients and should 
be considered for all AIP patients in the acute inflam-
matory phase. The optimal regimen of  steroid therapy 
remains to be determined.
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