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Abstract
Background: Autoimmune pancreatitis (AIP) is a rare, and relatively new, form of chronic pancreatitis. The man-
agement of AIP can vary considerably among different centres in daily clinical practice.
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Objectives: The aim of this study is to present a picture of epidemiological, clinical characteristics, outcomes, and
the real-life practice in terms of management in several academic and non-academic centres in Italy.
Methods: Data on the clinical presentation, diagnostic work-up, treatments, frequency of relapses, and long-term
outcomes were retrospectively collected in a cohort of AIP patients diagnosed at 14 centres in Italy.
Results: One hundred and six patients were classified as type 1 AIP, 48 as type 2 AIP, and 19 as not otherwise
specified. Epidemiological, clinical, radiological, and serological characteristics, and relapses were similar to those
previously reported for different types of AIP. Endoscopic cytohistology was available in 46.2% of cases, and
diagnostic for AIP in only 35.2%. Steroid trial to aid diagnosis was administered in 43.3% cases, and effective in
93.3%. Steroid therapy was used in 70.5% of cases, and effective in 92.6% of patients. Maintenance therapy with
low dose of steroid (MST) was prescribed in 25.4% of cases at a mean dose of 5 (�1.4) mg/die, and median time of
MST was 60 days. Immunosuppressive drugs were rarely used (10.9%), and rituximab in 1.7%. Faecal elastase-1 was
evaluated in only 31.2% of patients, and was pathological in 59.2%.
Conclusions: In this cohort of AIP patients, diagnosis and classification for subtype was frequently possible,
confirming the different characteristics of AIP1 and AIP2 previously reported. Nevertheless, we observed a low
use of histology and steroid trial for a diagnosis of AIP. Steroid treatment was the most used therapy in our cohort.
Immunosuppressants and rituximab were rarely used. The evaluation of exocrine pancreatic insufficiency is under-
employed considering its high prevalence.
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Introduction

Autoimmune pancreatitis (AIP) is an unusual form of

chronic pancreatitis of presumed autoimmune aetiol-

ogy. Two histological subtypes of AIP have been rec-

ognized: type 1 (AIP1) and type 2 (AIP2),1–7 with

distinct histological and clinical characteristics.5–7

Diagnosing AIP is difficult, requiring a combination

of different data. Several diagnostic criteria have been

developed over the past few years.8–11 In 2012, the

International Association of Pancreatology proposed

the International Consensus Diagnostic Criteria

(ICDC),1 which are the most commonly employed cri-

teria worldwide. ICDC combine pancreatic parenchy-

ma and ductal changes at abdominal imaging, serum

IgG4 level, other organ involvement (OOI), histology,

and response to steroid treatment to reach a diagnosis.

Differently from other criteria, ICDC can diagnose

AIP1 and AIP2 independently. In addition, the ICDC

defined the criteria for AIP not otherwise specified

(AIP-NOS) for those cases not clearly diagnosed as

either AIP1 or AIP2.
Over the last decade, data from several case series

and small cohorts of AIP patients have been

reported.6,11–17 However, most of those data regard

AIP patients diagnosed and managed in tertiary refer-

ral centres, and detailed data on the clinical, and radio-

logical features of patients, and on adherence to

guidelines are scant.

We have hypothesized that the management of

patients with AIP, and the adherence to the most com-

monly used guidelines, may differ significantly in the

routine clinical practice of various Italian centres. We

therefore decided to carry out a national survey in both

academic and non-academic centres throughout Italy

on the management of AIP.

Methods

This observational multicentre retrospective survey was

done with the aim of presenting a picture of real-life

daily practice, in referral and non-referral centres, in

the care of patients with AIP, in Italy. Definitions of

terms used in the study are reported in Supplementary

Table 1.
Patients with a definitive diagnosis of AIP between

January, 2000 and December, 2017 were included.

Among the 22 centres initially interested in participat-

ing, eight dropped out due to a low volume of AIP

cases. In the end, 14 Italian centres participated in

the study, for a total of 173 patients. Ninety-four per-

cent of patients (163/173) were diagnosed after 2010.

Each centre was free to manage patients according to

the guidelines it preferred. Diagnosis and histological

adequacy for AIP were based on the local investigators’

judgment at each centre. Treatments and follow-up

modality were chosen locally, as well.
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Data, at time of diagnosis and during the follow-up,
on demographics, clinical presentation, laboratory,
radiological, endoscopic, and histological findings,
diagnostic criteria, and type of AIP, treatments, pat-
tern and timing of relapses, duration of follow-up, and
long-term outcomes were recorded.

The study was promoted and coordinated by the
Italian Association of Hospital Gastroenterologists
and Endoscopists (AIGO), and was endorsed by the
Italian Association for the Study of the Pancreas
(AISP). IRCCS-ISMETT (Mediterranean Institute
for Transplantation and Highly Specialized
Therapies), was the coordinating centre of the study.

The study was approved by ISMETT’s Ethics
Committee on 20 January 2017 (IRRB/27/16), and by
the local committees of all the participating institu-
tions, and was in accordance with the Declaration of
Helsinki. All patients gave written consent. An elec-
tronic case report form was created, and investigators
at all the participating centres filled it out anonymously
with patient data. Particular attention was paid to the
compilation of each data sheet in the database in order
to provide, consonant with the retrospective nature of
the study, the largest amount of data required for each
patient. The patient files in the database were checked
at the coordinating centre by two of the authors (L.B.,
M.T.) and any missing data or inaccuracies were
reported to the individual co-authors to supplement
or modify the missing or inaccurate information.
Furthermore, to make sure that there were no obvious
misdiagnoses, all the information contained in the
patient’s card was revised.

The study was drafted in accordance with the
STROBE statements.18

Statistics

Categorical variables are reported as percentage and
were compared using the chi-square or Fisher’s exact
test when appropriate. Continuous variables are
reported as mean and standard deviation (SD) or
median and interquartile range (IQR), and were com-
pared using the Student t-test or the paired t-test when
appropriate. Recurrence-free probability was assessed
with the Kaplan–Meier estimator. Data handling and
analyses were done with SAS 9.4 software (SAS
Institute Inc., Cary, NC, USA). A p-value of <0.05
was considered statistically significant.

Results

Patient characteristics

Data from 173 patients from 14 Italian centres (seven
academic and seven non-academic) (Figure 1) were

collected: 106 (61%) patients were classified as AIP1,
48 (28%) as AIP2, and 19 (11%) as AIP-NOS. Mean
follow-up time was 1257�1169 days (median: 962 days;
IQR 424–1704). Baseline characteristics at
diagnosis and clinical presentation are summarized in
Table 1. The percentage of males was 66.9% for
patients with AIP1, and 54.2% in AIP2 (p¼NS).
Median age at diagnosis was significantly different in
AIP1 and AIP2 (62.5, IQR 51–70, and 48 years, IQR
28.5–65, respectively; p< 0.001). Cardiovascular
comorbidities were observed in 32.4% of patients, dia-
betes in 10.4%, pulmonary comorbidities in 9.2%,
autoimmune diseases in 8.7%, and gastrointestinal
comorbidities in 16.2%. No significant differences
were found regarding comorbidities, except for gastro-
intestinal ones (7.5% in AIP1 vs. 35.4% in AIP2;
p< 0.001), due to the higher probability of developing
an inflammatory bowel disease (IBD), specifically
ulcerative colitis (UC) in patients with AIP2. In fact,
IBD was present in 2/106 (1.9%, both UC) patients
with AIP1, and in 13/48 (27.1%, 11 UC and two unde-
termined IBD) patients with AIP2 (p< 0.001).

In patients with AIP1, the most common OOI was
biliary duct (39.6%), followed by kidneys (11.3%),
lymph nodes (9.4%), salivary glands (7.5%), and
lungs (7.5%).

Jaundice was the most common presentation symp-
tom (40.5%), with a statistically significant difference
between AIP1 and AIP2 (49% vs. 25%; p¼ 0.005).
Other frequent presentation symptoms were acute pan-
creatitis (overall 21.4%; 19.8% in AIP1, and 25.0% in
AIP2; p¼NS), epigastric pain (overall 29.5%), and
weight loss (overall 23.1%).

Imaging findings and histology

The employed imaging techniques with their relative
findings are summarized in Figure 2 and in
Supplementary Table 2. Most of the patients under-
went computed tomography (CT) scan (83.8%), fol-
lowed by endoscopic ultrasound (EUS) (68.2%),
ultrasonography (66.5%), and magnetic resonance
imaging (MRI) (62.4%). In more than 85% of patients
there was diffuse or focal pancreatic enlargement (both
on CT and MRI imaging), with a higher prevalence of
the latter. The pathognomonic capsule-like rim sign
was seen in only about 13% of patients, with no differ-
ences between CT and MRI. The rate of main pancre-
atic duct stenosis found on EUS, MRI, and endoscopic
retrograde cholangiopancreatography (ERCP) was
similar (9.3%, 15.7%, and 7.7%, respectively; p¼NS).

Histological specimens were available in 105/173
patients (60.7%). Nineteen patients (11%) had surgical
histology (18 on the pancreas, and one on the common
bile duct), while 86 (49.7%) patients had cytohistology
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obtained endoscopically. Among patients with a cyto-
histological sample obtained during endoscopic proce-
dures, 80/86 (93%) underwent pancreatic EUS-fine
needle aspiration/biopsy (FNA/B), 14/86 (16.3%)
common bile duct wall biopsy (during ERCP), 8/86
(9.3%) ampulla of Vater biopsy, and 2/86 (2.3%)
EUS-FNA/B of lymph nodes.

When stratified by AIP subtypes, EUS-FNA/B pan-
creatic cytohistology was obtained more frequently in
AIP1 (57/106 patients, 53.8%) compared with AIP2
(13/48 patients, 27.1%; p< 0.01). This was judged diag-
nostic for AIP in 43/57 (75.4%) AIP1, and 10/13
(76.9%) AIP2 (p¼ 0.91). In AIP-NOS patients, pancre-
atic EUS-FNA/B was done in 10/19 (52.6%) cases.

EUS-FNA/B of the pancreas was done mostly in the
focal form of AIP (85% of cases).

Endoscopic (with EUS, ERCP or gastroscopy) his-
tology was judged diagnostic for AIP in 61/86 (70.9%),
with no statistically significant differences between
AIP1 and AIP2 (p¼NS). However, in the overall
cohort, an endoscopic histology diagnostic for AIP
was obtained in only 61/173 (35.2%) of patients.

Laboratory findings and steroid trial

IgG measurement was available in 128/173
(74%) patients. Median total IgG value was 955

(IQR 837–1326) mg/dl, with no statistically significant
differences between AIP1 and AIP2 (1107.5, IQR 850–
1300 mg/dl, and 1150, IQR 767–1329 mg/dl, respective-
ly). IgG4 levels, measured at diagnosis before any
treatment, were recorded in 140 (80.9%) patients, 84
with AIP1, 40 with AIP2, and 16 with AIP-NOS. IgG4
overall median value was 177.5 (IQR 70–402) mg/dl.
The difference in median IgG4 value between AIP1 and
AIP2 was statistically significant (234, IQR 133–
567mg/dl, and 87, IQR 25–161mg/dl, respectively;
p¼ 0.03). In 78/140 (55.7%) patients, IgG4 values
were above upper normal range (UNR): 62/84
(73.8%) in AIP1 patients, and 11/40 (27.5%) in AIP2
patients (p¼<0.001). In 40/84 (47.6%) AIP1 patients,
IgG4 values were two times above UNR. Also, 5/40
(12.5%) AIP2 patients had IgG4 values >2 times
UNR (Supplementary Table 3).

A steroid trial was administered in 75/173 (43.3%)
patients, and considered diagnostic for AIP in 70/75
(93.3%) cases. In all cases, the steroid trial was carried
out for lack of sufficient diagnostic criteria for AIP.

Treatment and relapses

In the entire cohort, 52 patients (30.1%) underwent
ERCP. In 94.2% (n¼ 49) the indication was the pres-
ence of biliary duct stenosis, and in all these cases a
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Figure 1. Distribution of recruited AIP patients in the study by each centre.
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biliary stent was placed (plastic in 72.9%, and metallic
in 27.1% of patients). Of the remaining three patients,
ERCP was done with diagnostic intent in order to
better characterize a main pancreatic duct stenosis.

Twenty-four of the 173 patients (13.9%) did not
receive any treatment, and among these only one with
AIP1 relapsed. Regarding the other 149 patients, 122/
173 (70.5%) were treated with steroids as first-line ther-
apy (in 11 patients steroids were associated with aza-
thioprine or methotrexate), 15/173 (8.7%) with surgery
upfront, 4/173 (2.3%) with steroid therapy followed by
surgical resection, and in 8/173 (4.6%) with only aza-
thioprine. The main reason for surgery, both alone and
with associated steroid treatment (n¼19), was the sus-
picion of pancreatic cancer (in 94.4% of cases). In the
steroid group, the mean treatment dose received by

each patient was 46.7� 17.1 mg/day, with a primary
success rate of 92.6% (113/122).

Among patients treated only with steroids, a dosage
tapering of prednisone was done in 121/122 (98.4%),
while a maintenance steroid therapy (MST) was admin-
istered in 31/122 (25.4%) patients after the first episode
of AIP (22/72 AIP1, and 7/34 AIP2 patients; p¼ 0.30).
Median dosage of prednisone for MST was 5 (�1.4)
mg/die, and median time of MST was 60 (IQR 30–180)
days. Rituximab was used in 2/37 (5.4%) patients after
the first episode of relapse, and in 1/10 (10%) after the
second relapse.

Relapses (Table 2 and Figure 3) were observed in 37/
173 (21.4%), with a statistically significant difference
among patients with AIP1 and AIP2 (30.2% vs.
6.25%, respectively; p¼ 0.001). In only 1/37 (2.7%)

Table 1. Baseline characteristics of AIP patients at diagnosis and clinical presentation.

Overall
Type 1 AIP§

(n¼ 106)
Type 2 AIP§

(n¼ 48) p-value
NOS-AIP§

(n¼ 19)

Male (%) 108 (62.4) 71 (66.9) 26 (54.2) 0.13 11
Age at diagnosis (median) 61 62.5 48 <0.001 62
BMI* at diagnosis (median) 23.5 23.8 23.5 0.9 28.8
Comorbidities

Cardiovascular 56 (32.4) 40 (37.7) 13 (27.1) 0.2 3 (15.8)
Diabetes 18 (10.4) 13 (12.3) 3 (6.2) 0.25 2 (10.5)
Cancers 9 (5.2) 6 (5.7) 1 (2.1) 0.3 2 (10.5)
Pulmonary 16 (9.2) 12 (11.3) 3 (6.2) 0.32 1 (5.3)
Rheumatological 14 (8.1) 7 (6.6) 5 (10.4) 0.41 2 (10.5)
Gastrointestinal 28 (16.2) 8 (7.5) 17 (35.4) <0.001 3 (15.8)
Autoimmune 15 (8.7) 11 (10.4) 3 (6.2) 0.4 1 (5.3)
Prostatic 12 (6.9) 8 (7.5) 3 (6.2) 0.4 1 (5.3)

Other organ involvement in type 1 AIP§

Overall 61 (57.5)
Biliary ducts 42 (39.6)
Salivary glands 8 (7.5)
Kidneys 12 (11.3)
Lymph nodes 10 (9.4)
Retroperitoneal fibrosis 2 (1.9)
Lungs 8 (7.5)
Other 7 (6.6)

IBD# 21 (12.1) 2 (1.9) 13 (27.1) <0.001 2 (10.5)
Symptoms

Dark urine 30 (17.3) 22 (20.7) 7 (14.6) 0.37 1 (5.3)
Pale faeces 28 (16.2) 21 (19.8) 6 (12.5) 0.27 1 (5.3)
Jaundice 70 (40.5) 52 (49.0) 12 (25.0) 0.005 6 (31.6)
Acute pancreatitis 37 (21.4) 21 (19.8) 12 (25.0) 0.47 4 (21)
Epigastric pain 51 (29.5) 26 (24.5) 15 (31.25) 0.38 10 (5.3)
Radiating epigastric pain 27 (15.6) 12 (11.3) 12 (25.0) 0.03 3 (15.8)
Lumbar pain 13 (7.5) 7 (6.6) 4 (8.3) 0.7 2 (10.5)
Nausea 14 (8.1) 10 (9.4) 3 (6.25) 0.51 1 (5.3)
Astenia 25 (14.4) 16 (15.1) 8 (16.7) 0.8 1 (5.3)
Anorexia 21 (12.1) 16 (15.1) 5 (10.4) 0.43 0
Weight loss 40 (23.1) 26 (24.5) 10 (20.8) 0.62 4 (21)

Analgesics 71 (41) 33 (31.1) 26 (54.2) 0.006 12 (63.2)

§AIP: autoimmune pancreatitis; �NOS: not otherwise specified; *BMI: body mass index; #IBD: inflammatory bowel disease.
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patient the relapse was observed during MST with

prednisone 5 mg/die.

Outcomes

Outcomes of patients with AIP are reported in Table 3.

In our cohort there were 54 patients with a diagnosis of

diabetes. In only 11% of cases (n¼19) this was present

before the onset of AIP, and in 35 patients it was

caused/unmasked by the pancreatitis. In particular,

19 patients (11%) developed diabetes simultaneously

with the onset of AIP, and 16 patients (9.2%) devel-

oped it during follow-up. Among patients with ‘acute’

diabetes, an improvement after therapy in 58% of cases

was observed; 69% of patients who developed diabetes

during the follow-up had undergone steroid therapy

previously.
Regarding exocrine insufficiency, faecal elastase-1

was measured in only 31.2% of patients (n¼54), and

among these the value was under 200 mcg/g in 59.2%

of cases. No differences between type 1 and type 2 AIP

were found regarding low (<200 and >100 mcg/g;

p¼ 0.09) and very low (<100 mcg/g; p¼ 0.36) levels

of faecal elastase-1.
Pancreatic atrophy on imaging was observed in 45/

173 (26%) of patients, while calcifications were found

in 17 (9.8%) patients.
Only 1/173 (0.6%) patient was diagnosed with pan-

creatic adenocarcinoma during follow-up, within 1 year

of diagnosis.

Discussion

This study reports results of a multicentre retrospective

real-life survey on clinical features and management of

patients with AIP diagnosed in Italy. The epidemiolo-
gy, clinical manifestations, laboratory/radiological
findings, and treatment outcomes, including the relapse
rate, were found to be similar to those previously pub-
lished.1,2,4,7 Elderly age (sixth or seventh decade), male
gender, increased level of IgG4, involvement of the bil-
iary tract, kidney and salivary glands, jaundice as pre-
sentation symptom, and frequent relapses were
associated with AIP1. Younger age (fourth decade),
abdominal pain and acute pancreatitis or persistent
abdominal pain as presenting symptoms, associated
IBD, rare IgG4 elevation, and a lower relapse rate
were more frequently found in AIP2. However, the
study also highlighted several critical points that
deserve further discussion.

A first point regards the possibility of obtaining a
histological sample and its reliability in daily clinical
practice. In our cohort, EUS-FNA/B was the tissue-
acquisition technique most used, and was done in 80/
173 (46.2%) of cases, but only in 27.1% of patients
initially classified as AIP2, where histology is a corner-
stone for the diagnosis.1,7 Furthermore, the rate of all
endoscopic sampling fulfilling the histological diagnos-
tic criteria of AIP was observed in only 35.2% in the
study population. Histological diagnosis and sub-
classification of AIP remains a debated issue.19–21

Histology is a cardinal ICDC criterion for the diagno-
sis of AIP1 and AIP2, and its sub-classification.
However, obtaining adequate histology in a preopera-
tive setting is challenging, and AIP1 and AIP2 are often
indistinguishable without an adequate histology. In this
eventuality, some authors have proposed avoiding sub-
classification,11,19 or including in a single category
probable AIP1, probable AIP2, and AIP-NOS.20

The lack of agreement on a reliable tissue-
acquisition technique for a diagnosis of AIP is a prob-
lem that has often been discussed.22–27 Most authors
agree that EUS-FNA/B is the preferred technique for
excluding pancreatic cancer in the focal form of AIP.
However, there is much less agreement regarding the
possibility of obtaining specimens diagnostic for AIP.
In our cohort, pancreatic EUS-FNA/B was considered
diagnostic for AIP in a minority of patients. Likely,
indeed, the main goal of EUS-FNA/B was to exclude
pancreatic cancer, being performed far more frequently
(85%) in patients with focal pancreatic enlargement.
Furthermore, a discrepancy concerning the routine
use of EUS-FNA/B among centres was observed, and
is likely related to the availability of pathologists with
expertise in pancreatic disease in each centre.

The fact that the majority of patients were included
in the study with a diagnosis after 2010 reflects a great-
er awareness acquired in the last 10 years of this new
nosological entity, to which the ICDC guidelines have
certainly contributed. However, our data confirm those

AIP1
70.6%

EUS
118 pts
68.2%

CT scan
145 pts
83.8%

MRI
108 pts
62.4%

US
115 pts
66.5%

Diagnostic
imaging

AIP1
87.7%

AIP1
63.2%

AIP2
58.3%

AIP2
75.0%

AIP2
64.6%

NOS
78.9%

AIP1
65.1%

AIP2
60.4%

NOS
89.5%

NOS
84.2%

NOS
52.6%

Figure 2. Distribution of diagnostic imaging techniques
performed.

6 United European Gastroenterology Journal 0(0)



previously observed on ICDC diagnostic criteria:6,19,20

while very accurate for a diagnosis and for sub-

classification of AIP types, these criteria remain bur-

densome, and difficult to apply in real-life daily

practice, particularly when the absence of histology

makes the sub-classification extremely difficult. In any

event, epidemiological and clinical data, and natural

history of our cohort are generally in agreement with

the diagnosis and sub-classification proposed by the

treating physicians. Therefore, we could speculate

that EUS-FNA/B is essential in excluding pancreatic

cancer, especially in the focal form of AIP, but may

not be necessary for a diagnosis of AIP in all patients,

though this might result in misclassification of the dis-

ease regarding the specific subtype, as previously

reported.19,28

Recent advances in EUS needle technology, with

needles specifically designed for EUS-FNB,29,30 could

improve the histology procurement, and should be

evaluated in future studies. Furthermore, we need spe-

cific training of pathologists to establish the diagnosis

of AIP effectively.
A second point that deserves discussion regards the

use of the steroid trial. Despite the fact that this trial is

counted in ICDC as one of the diagnostic criteria for

diagnosis of AIP,1 in our cohort steroid trial was used

in a relatively low percentage of patients (43.3%) to

reach a diagnosis. The high rate of diagnostic steroid

trial in our population (93%) underlines its diagnostic

usefulness. Therefore, we believe that, after excluding

malignancy, in cases with a suspicion of AIP and diag-

nostic doubt, a steroid trial, if not otherwise contra-

indicated, is useful to achieve a sufficient number of

diagnostic criteria, in accordance with the ICDC guide-

lines, regardless of whether the patients merit a pro-

longed steroid therapy.

Table 2. Pharmacological and surgical treatments.

Treated Primary efficacy Relapses

n % n % n %

Total number of patients
Overall 173 123 71.1 37 21.4

Type 1 AIP§ 106 61.3 72 67.9 32 30.2
Type 2 AIP§ 48 27.7 37 77 3 6.25
NOS-AIP§ 19 11.0 14 7.6 2 10.5

No treatment
Overall (on 173) 24 13.9 0 0 1 4.2

Type 1 AIP§ 13 12.3 0 0 1 7.7
Type 2 AIP§ 8 16.7 0 0 0 0
NOS-AIP§ 3 15.7 0 0 0 0

Surgery
Overall (on 173) 15 8.6 0 0 1 7.1

Type 1 AIP§ 13 12.2 0 0 1 8.3
Type 2 AIP§ 2 4.2 0 0 0 0
NOS-AIP§ 0 0 0 0 0 0

Surgeryþ Steroid
Overall (on 173) 4 2.3 3 75 1 25

Type 1 AIP§ 3 2.8 2 66.7 1 33.3
Type 2 AIP§ 1 2 1 100 0 0
NOS-AIP§ 0 0 0 0 0 0

Steroid
Overall* (on 173) 122 70.5 113 91.9 32 26.0

Type 1 AIP§ 72 67.9 66 90.4 27 36.9
Type 2 AIP§ 34 70.8 33 97 3 8.8
NOS-AIP§ 16 84.2 14 87.5 2 12.5

Azathioprine alone
Overall (on 173) 8 4.6 7 87.5 2 25

Type 1 AIP§ 5 4.7 4 80 2 40
Type 2 AIP§ 3 6.25 3 100 0 0
NOS-AIP§ 0 0 0 0 0 0

§AIP: Autoimmune pancreatitis; �NOS: Not Otherwise Specified.
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Regarding the employed therapeutic approach, sur-
gery was performed in 11% of patients, in the majority
for suspicion of pancreatic cancer, and most of the
patients received steroids as initial treatment and as
maintenance therapy, with a very high response rate,
as previously documented.31 Immunosuppressants and
rituximab were used especially after relapses, even if
rarely; only a small number of patients received azathi-
oprine as first-line treatment, because other comorbid-
ities contraindicated the use of steroids. Both
immunosuppressive drugs and rituximab deserve to

be further explored in randomized studies, in particular
rituximab, which in a recent retrospective study on
relapsing autoimmune pancreatitis looked very prom-
ising, having been shown to be more efficient than
immunosuppressant drugs, and with better tolerance.32

Regarding the natural history of AIP, our results
confirm its association with diabetes both at presenta-
tion of the disease and during follow-up.33–36 In some
instances diabetes might improve after treatment for
AIP, while in other cases the development of diabetes
is irreversible.37 We observed the development of
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Figure 3. Kaplan–Meier curves for relapses in AIP1, AIP2, and AIP-NOS.

Table 3. Outcomes of patients with AIP.

Overall

%

Type 1 AIP§

%

Type 2 AIP§

% p-value

NOS-AIP§

%(n¼ 173) (n¼ 106) (n¼ 48) (n¼ 19)

Diabetes
Occurred before the
beginning of AIP

19 11 14 13.2 3 6.3 0.2 2 10.5

Occurred simultaneously
with AIP

19 11 14 13.2 5 10.4 0.63 0 0

Occurred during follow-up 16 9.2 12 11.3 4 8.3 0.57 0 0
Atrophy at imaging 45 26 27 25.5 15 31.3 0.46 3 15.8
Clinical evidence of

steatorrhoea
24 13.9 13 12.3 11 22.9 0.09 0 0

Faecal elastase value (on 54 patients)
>100 and <200 mcg/g 9 (on 54) 16.7 2 (on 106) 1.9 6 (on 48) 12.5 0.09 1 (on 19) 5.3
<100 mcg/g 23 (on 54) 42.6 17 (on 106) 16 5 (on 48) 10.4 0.36 1 (on 19) 5.3

Pancreatic calcifications 17 9.8 9 8.5 5 10.4 0.7 3 15.8

§AIP: Autoimmune pancreatitis; �NOS: Not Otherwise Specified.
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diabetes during follow-up in about 10% of patients in
our study, likely related to the atrophy of the pancreas,
observed in about 25% of cases.

As regards pancreatic exocrine insufficiency, only a
minority of patients were investigated by means of
faecal elastase-1 measurement, particularly during
follow-up. Indeed, faecal elastase-1 value was measured
in only 30% of patients, but a pathologic result was
observed in about 60% (in 43% of which <100 mcg/g).
These data should be carefully evaluated: these high
values may be related to the fact that only one-third
of patients were tested for faecal elastase-1, suggesting
that in the majority of cases only symptomatic patients
were measured. A dedicated prospective study would
be desirable to establish the unbiased probability of
exocrine pancreatic insufficiency in AIP patients.
However, although faecal elastase-1 assay has several
limitations in diagnosing pancreatic exocrine insuffi-
ciency,38 it is currently considered the most available
and accurate non-invasive test. Furthermore, it is inex-
pensive, non-invasive, and largely available, so we
believe its use in this setting should be encouraged.

The risk of developing pancreatic cancer in our
cohort seemed to be extremely low (1/173; 0.6%), as
previously reported.39 Moreover, the single case of
pancreatic cancer was diagnosed within a year of
AIP-NOS diagnosis; thus, it was most likely present
at the beginning of the clinical history, and initially
misdiagnosed.40

The retrospective nature of this study is its most
relevant limitation, which entailed partial availability
of information with inherent biases, and the fact that
comparisons could only be done in an indirect manner.
Also, the study represents a picture of common real-life
practice with AIP among different centres with hetero-
geneous behaviours and clinical approaches that were
not standardized. Another limitation is the long period
of recruitment. Nevertheless, 94% of enrolled patients
had a diagnosis of AIP after 2010, making our cohort
more uniform in terms of knowledge of the disease, and
available guidelines and treatments. Finally, the rela-
tively small size of the study cohort makes categoriza-
tion in subpopulations difficult. However, considering
the rarity of this pathology, the participation of 14
centres with a total of 173 patients allows this study
to be considered one of the most robust to date. The
distribution of cases covers the entire national territory,
and the participation of community, and not only
referral hospitals, makes this survey a real picture of
the general gastroenterology community in Italy.

In conclusion, in real-life daily clinical practice in
AIP patients, pancreatic EUS-FNA/B for specific diag-
nosis of AIP seems underutilized, and its diagnostic
yield low in this setting of patients. We need better
tissue-acquisition modalities, but also specific training

for pathologists to effectively establish the diagnosis of
AIP. However, in most instances the real need for his-
tology, apart from excluding malignancy, should be
further investigated.

Second, steroid trial is not employed frequently in
real-life clinical practice. Its use should be implemented
to allow a more frequent adherence to the ICDC crite-
ria, which, however, remain burdensome and difficult
to apply in daily clinical practice.

Immunosuppressants and rituximab are rarely used,
and their role has to be assessed in future studies.

Finally, the rate of exocrine pancreatic insufficiency
development is not routinely investigated during the
follow-up of AIP, but is rather common in AIP
patients, and so measurement of faecal elastase test
should be recommended.

The present data from a real-life setting highlight
some weaknesses in the routine diagnostic work-up
and management of AIP patients that, if confirmed in
prospective studies, could be improved in the future.
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