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ABBREVIATIONS

AIP — autoimmune pancreatitis

CP — chronic pancreatitis

CT — computed tomography

DCCT - Diabetes Control and Complications Trial
DM - diabetes mellitus

ERCP — endoscopic retrograde cholangiopancreatography
GEL — granulocyte epithelial lesion

HE — hematoxylin eosin staining

ICT — intensive conservative insulin treatment
IDCP — idiopathic duct centric chronic pancreatitis
IgG — immunoglobulin G

LPSP — lymphoplasmacytic sclerosing pancreatitis
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SAIDs — systemic autoimmune diseases

SLE — systemic lupus erythematosus

SS — Sjogren's syndrome

UKPDS — UK Prospective Diabetes Study

US — ultrasonography
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1. INTRODUCTION

Autoimmune pancreatitis (AlIP) is an increasingly recognized special type of chronic
pancreatitis (CP), which displays clinical, morphological, serological, radiological and in
particular histological features that are clearly distinct from those of other types of CP, such
as alcoholic, hereditary and paraduodenal CP. Additionally, glucocorticosteroid
responsiveness is one of its more important features. The characteristics of the disease have
been described in detail in excellent reviews [1 — 5].

Most cases of AIP have been reported from Japan. Although AIP is currently more
often recognized in Europe [6 — 10], the number of European clinical reports to date is low
and no study is available from central Eastern Europe. AIP predominantly affects males over
the age of 50 years. Recent studies demonstrated that two distinct histological patterns of AIP
exist [9 — 11]. The histological pattern in type 1 AIP, referred to as lymphoplasmacytic
sclerosing pancreatitis (LPSP), is characterized by a periductal lymphoplasmacytic infiltration,
storiform fibrosis, obliterative phlebitis and 1gG4-positive plasma cells. LPSP corresponds to
the Japanese description of AIP [12] and is thought to be the pancreatic manifestation of an
IgG4-associated systemic disease [13]. The histopathological pattern in type 2 AIP is known
as idiopathic duct centric CP (IDCP) or granulocyte epithelial lesion (GEL)-positive
pancreatitis, which resembles the European description of duct-destructive CP [9, 14].

Immunological examinations in AIP patients have demonstrated high incidences of
hypergammaglobulinemia (43%), increased serum levels of immunoglobulin-G (1gG) (62-
80%) and 1gG4 (68-92%), and the presence of antinuclear antibodies (40-64%) and
rheumatoid factor (25%). Among all the serological diagnostic features, an elevated serum
level of 1gG4 has the highest individual diagnostic value; however, it is not disease-specific.
Furthermore, an elevated serum 1gG4 level correlates with the activity of AIP [15, 16].
Kamisawa et al. reported an association between the serum IgG4 level and extrapancreatic
lesions in patients with AIP. AIP patients with a serum IgG4 level of > 2200 mg/L frequently
exhibit extrapancreatic lesions [17].

The immunological and histological features of AIP and the glucocorticosteroid
responsiveness suggest an autoimmune mechanism for the development of the disease [18].

AIP is accompanied by some other autoimmune disease (sclerosing cholangitis, sclerosing



sialadenitis, retroperitoneal fibrosis, enlarged celiac and hilar lymph nodes, chronic thyroiditis,
interstitial nephritis, etc.) in 50-63% of the cases, suggesting that AIP may be a systemic
disorder [1, 3 — 5]. The occurrence of autoimmune diseases in association with AIP is well
documented [13, 19], but the incidence of such associations has not been reported.

CP can cause different serious complications. One of them is pancreatic diabetes
mellitus (DM), which develops from the impairment of the pancreatic endocrine function due
to the progression of a pancreatic disease such as acute or chronic pancreatitis, pancreatic
surgery or pancreatic carcinoma [20 — 22]. The World Health Organization has distinguished
pancreatic DM from types 1 and 2 DM and classified it as a specific subtype (type 3c) [23].

The reported prevalence of DM in CP varies between 30 and 83% [21, 22, 24, 25].
Overall, exocrine pancreatic diseases are believed to be responsible for DM in around 8% of
the cases, but in as many as 15-20% of DM patients in South-East Asia, where tropical
pancreatitis is endemic [26]. However, the prevalence of CP may be much higher than
previously estimated in the general population, and DM secondary to CP could be more
common, which would explain the frequent finding of an exocrine pancreatic insufficiency in
diabetics [27, 28].

Insulin (B), glucagon (), pancreatic polypeptide and somatostatin () - producing cells
are destroyed in pancreatic DM [29 — 32]. The pathomechanism and clinical features of
pancreatic DM therefore differ from those of types 1 and 2 DM, and the principles of its
treatment may also differ [24]. However, there appears to be a lack of consensus regarding the
management of patients with pancreatic DM [33], as they do not fit into either the type 1 or 2
DM guidelines recommended by professional bodies [34, 35]. All the large clinical trials,
including the UK Prospective Diabetes Study (UKPDS) and the Diabetes Control and
Complications Trial (DCCT), specifically excluded patients with pancreatic DM; accordingly,
data are lacking as concerns modern evidence-based practice in this group of patients.

The first and most important defensive mechanism against hypoglycemia is glucagon
secretion. The risk of hypoglycemia in pancreatic DM is increased because of the absence of
glucagons, alcohol consumption, inadequate nutrition and impaired nutrient absorption due to
an exocrine pancreatic insufficiency.

Our aims were

1) to assess the clinical features, laboratory and imaging findings, extrapancreatic

involvement, treatment response and recurrence of AIP cases in Hungary;



2) to assess the presence of AIP in different systemic autoimmune diseases (SAIDs)
through measurement of the serum 1gG4 level and examination of the morphology
of the pancreas; and

3) to evaluate the effectivity of insulin therapy from the aspects of glycemic control,
body weight and safety in patients with DM secondary to underlying CP with

initially inappropriate glycemic control.



2. PATIENTS AND METHODS

2.1. Patients and study design

I. Autoimmune pancreatitis in Hungary

Between May 1, 2008, and October 30, 2010, patients diagnosed with AIP in
Hungarian gastroenterological centers were enrolled in our study. Patient data were retrieved
from the medical documentation and follow-up data were collected prospectively. All the
patients participated in the continuous clinical follow-up.

Treatment was carried out in the course of everyday clinical practice. All the patients
underwent abdominal computed tomography (CT). If obstructive jaundice occurred in AP,
therapeutic endoscopic retrograde cholangiopancreatography (ERCP) was performed, and a
polyethylene stent was inserted into the bile duct if optimization of the bile flow was
necessary. Depending on  the local  possibilities,  magnetic  resonance
cholangiopancreatography and/or diagnostic ERCP were performed to visualize abnormalities
in the biliopancreatic region. When focal enlargement of the pancreas was detected,
ultrasound-guided fine-needle aspiration or core biopsy was carried out. If the papilla of Vater
was swollen, the biopsy was taken by means of duodenoscopy.

The diagnosis of type 1 AIP was established according to the HISORt criteria [36]; it
was supported by the presence of duct centric lymphoplasmacytic infiltration, storiform
fibrosis, obliterative phlebitis and >10 IgG4-positive plasma cells per high power field. Type
2 AIP was distinguished on the basis of the presence of the histological criterion GEL [9, 11];
1gG4 seronegativity refers to type 2 AlP, too.

Treatment of AIP

After the diagnosis of AIP had been established, the patients were treated with 30-40
mg prednisolone per day for 1-2 months. After 4 weeks, the response was assessed. The
response to therapy was defined as complete when a symptomatic improvement and complete
resolution of the imaging abnormalities were seen. In the event of an adequate therapeutic

response, the steroid dose was tapered to 5 mg/week. If a relapse occurred during the decrease
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in the steroid dose, the level of prednisolone was increased during the acute flare-up, and
azathioprine at a dose of 1-2 mg/kg body weight per day was added for long-term
immunosuppression. In patients who had undergone stent implantation in the bile duct, ERCP
examination was repeated after steroid therapy; in the event of improvement of the stenosis,

the stent was removed.

I1. Association between autoimmune pancreatitis and systemic autoimmune

diseases

Serum samples were obtained from 61 patients with various SAIDs who had been
admitted to our Department of Rheumatology and had not participated in glucocorticosteroid
treatment during the past 2 years. 1 male and 60 females (mean age 54.5 y, range 29-82 y)
were recruited. The most frequent diagnosis was Sjogren's syndrome (SS), but systemic lupus
erythematosus (SLE), Hashimoto’s thyroiditis, Raynaud's syndrome, polymyositis and
systemic sclerosis also occurred (Table 1.). Serum samples were additionally obtained from 7
age- and sex-matched healthy subjects, and 6 patients with AIP. In 1 AIP patient, the AIP was

accompanied by rheumatoid arthritis and ankylosing spondylitis.

TABLE 1. DISTRIBUTION OF GENDER AND AGE IN PATIENTS WITH DIFFERENT
SYSTEMIC AUTOIMMUNE DISEASES, AUTOIMMUNE PANCREATITIS AND IN

CONTROL GROUP
No. of patients Male/ Female Mean age
[y (range)]
SS 35 1/34 56.7 (29-82)
SLE 22 0/22 50.2 (31-68)
Systemic sclerosis 4 0/4 59.5 (45-80)
Normal subjects 7 4/3 68 (56-80)

AIP 6 3/3 53.7 (27-75)
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Patients with a serum 1gG4 level of > 400 mg/L were examined by a gastroenterologist.
The clinical and laboratory data were reviewed and abdominal ultrasonography (US) and CT
were performed.

Autoimmune diseases were diagnosed according to standard diagnostic criteria [37 —
40].

I11. Improved glycemic control in pancreatic diabetes through intensive

conservative insulin therapy (ICT)

Pancreatic DM patients with HbAlc > 7.0% were recruited into the third study
between January 1, 2007 and December 31, 2010. Depending on the antidiabetic therapy
administered up to the time of recruitment, the patients were divided into three groups. In
Groups A and B, the baseline antidiabetic therapy was oral medication, while in Group C it
was pre-mixed insulin (PMI) (Table 2.). Patients with cystic fibrosis were excluded from the

study.
TABLE 2. CLINICAL CHARACTERISTICS OF PANCREATIC DIABETIC PATIENTS
Group A Group B Group C

No. of Patients (cases) 16 8 10
Male/female 14/2 5/3 713
Mean age (range) (y) 54.1 (36-76) 60.6 (46-76) 58.6 (37-76)
Mean weight (range) (kg) 72.1 (60-103.3) 72.7 (40.5-94) 77.4 (59-104)
Mean duration of CP (y) 9.4+6.2 15.9+6.5 16.9+8.8
Pancreatic surgery (cases) 7/16 3/8 6/10
Calcification (cases) 13/16 4/8 4/10
Alcoholic etiology 12/16 4/8 5/10
Mean duration of diabetes (y) 9.2+4.0 14.5+5.4 16.5+8.3
Mean HbA1c (%) 9.7+1.8 10.0+1.4 8.8+1.7

Because of the inappropriate glycemic control, the initial oral medication was
switched to ICT (short-acting insulin three times per day before meals and an intermediate-
acting insulin injection before sleep) in Group A and to twice daily PMI in Group B. Poor
compliance or the loss of sight was the reason for the change to PMI instead of ICT in Group

B. The initial PMI therapy was switched to ICT in Group C (Fig. 1). The changes in HbAlc,
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fasting plasma glucose, body weight and hypoglycemic events were followed from baseline to
2 years. All the patients were on pancreatic enzyme replacement therapy with 3 — 5 x 25.000

— 75.000 U doses of pancreatin.

Group A Group B Group C
oral antidiabetic  oral antidiabetic PMI
therapy therapy
intensive insulin PMI intensive insulin
therapy therapy

Fig. 1. Depending on the antidiabetic therapy administered up to the time of recruitment, the
patients were divided into three groups.

The diagnosis of DM was established in accordance with the criteria of the American
Diabetes Association [23]. CP was diagnosed on the basls of morphological and functional

diagnostic criteria [41].

2.2. Methods

IgG4 immunohistochemistry

IgG4 immunohistochemical staining of cells or tissue samples was performed with

monoclonal anti-human 1gG4 antibody (Invitrogen, Carlsbad, CA, USA).

IgG4 assay

After collection, serum samples were stored at -70 °C until analyzed. The 1gG4
subclass was determined by the radial immunodiffusion (RID) method (The Binding Site
Limited, Birmingham, UK). The diameters of precipitation rings were measured after 72 h.

The results were read off by using the RID reference table. The lowest detection limit was
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22.4 mg/L. The intra- and interassay coefficients of variation were 3.26 and 0.89 CV%,

respectively, as stated by the manufacturer. A cutoff value of 400 mg/L was employed.

Anti-SS-A/SS-B autoantibody determination

The presence of anti-SS-A/SS-B autoantibodies was determined by means of enzyme-
linked immunosorbent assay (ELISA) through the use of commercial kits, conducted

according to the protocols provided by the manufacturers.

2.3.  Statistical analysis

Experimental data were evaluated statistically using the y° test, the independent-
samples t test and the paired samples t test. Values of p < 0.05 were accepted as statistically

significant. Statistical data are expressed as means + SD.
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3. RESULTS

I. Autoimmune pancreatitis in Hungary

In the first study, AIP was diagnosed in 17 patients during the study period. At the
time of establishment of the diagnosis, the median age of the patients was 42.7 years (range:
16-74); 47% of them were women (Table 3.). The most frequent symptoms were mild
abdominal pain, a moderate weight loss and obstructive jaundice. In 5 patients (29%),
inflammatory bowel disease had been diagnosed earlier, 2 patients had type 1 DM and
another patient had sialadenitis. The serum levels of pancreatic enzymes and Ca 19-9 were
mildly elevated in 40% of the 15 and 17% of the 6 patients, respectively, in whom it was
evaluated. The serum 1gG4 level at presentation was elevated in 62% of the 8 patients in
whom it was assessed. Serum levels of antinuclear antibody were increased in 50% of the

patients in whom it was measured.

TABLE 3. CLINICAL PRESENTATION OF THE PATIENTS WITH AUTOIMMUNE
PANCREATITIS

Mean age (range) (y) 42.7 (16-74)
No. of females (cases) 8 (47%)
Abdominal pain (cases) 13 (76%)
Weight loss (cases) 7 (41%)
Obstructive jaundice (cases) 7 (41%)
DM (cases) 2 (12%)
Autoimmune disorder (cases) 8 (47%)

Imaging examinations revealed a diffuse, sausage-like widening of the pancreas in 7
patients (41%) and focal enlargement of the pancreas in 8 patients (47%; Fig. 2a,c), while in
2 patients (12%) the pancreas did not exhibit any enlargement. In 66% of the patients with
type 2 AIP, there was a focal mass in the pancreas. ERCP revealed stenosis of Wirsung’s duct
with a wall irregularity in all of the study patients; in 4 patients (33%), the stenosis was
diffuse, and in 8 patients (67%) it was segmental (Fig. 3a,b). Seven patients (41%) had

obstructive jaundice; ERCP revealed stenosis of the intrapancreatic portion of the common
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bile duct (Fig. 3b) in all of them; a stent was implanted in 3 patients to ensure the bile flow.
These stents were removed after resolution of the strictures following steroid therapy.

Fig. 2. CT scan demonstrating diffuse enlargement of the pancreas in a 62-year-old female
patient (a). Following 4-week steroid treatment (32 mg), she is symptom-free, and the
pancreas volume has become normal (b). CT reveals focal enlargement (arrow) of the

pancreas in a 72-year-old male (c).

Fig. 3. ERCP reveals diffuse irregular stenosis of the pancreatic duct (a) and multiple segmental
stenosis of the pancreatic duct without upstream dilation (arrows), and a stricture of the
intrapancreatic portion of the common bile duct (black arrow; b).
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For histological examination, sampling was performed by different means. In 1 case
the sample obtained by ultrasound-guided fine-needle aspiration was not appropriate for
establishment of the diagnosis of AIP; however, cytological examination did not reveal tumor
cells either. All 5 cases who provided a percutaneous ultrasound-guided core biopsy

demonstrated a periductal lymphoplasmacytic infiltration with whirling fibrosis and phlebitis

(Fig. 4).
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Fig. 4. Histological examination demonstrates storiform fibrosis around the atrophic lobules with
a dense mononuclear cell infiltration (HE; a), fibrosis rich in collagen fibers (trichrome dye; b),
periductal lymphoplasmacytic infiltration (HE; c) and venulitis (HE; d ).

Malignancy could not be excluded in 2 AIP cases because of the presence of a
pancreatic mass (both involved type 2 AIP), and pancreatic head resection was performed.
Histological examination of the resected specimen supported the diagnosis of AIP. In 4 cases,
biopsy samples were taken from the swollen papilla of Vater during duodenoscopy; 2 of them
were diagnostic of AIP; in both cases, only the pancreatic head was affected. 1gG4
immunohistochemical examinations could be performed in 8 patients, 5 (63%) of whom were

positive (Fig. 5a). However, in the serologically negative cases, granulocytic infiltration of
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the ductal epithelial cells (GEL) was revealed besides the classical lymphoplasmacytic
infiltration, i.e. IDCP was identified (Fig. 5b).

: w’ ".‘\ S, ot 43
F|g 5. Hlstologlcal findings in aut0|mmune pancreatltls Type 1: periductal accumulation of
IgG4-positive plasma cells (HE; a). Type 2: duct with GEL (arrows, HE; b).

As concerns the demographics of the patients with the two histological types of AIP, a
majority of the LPSP patients were older, while the IDCP patients were significantly younger.
There was no male predominance in our IDCP patients, and an association with ulcerative
colitis was common (Table 4.).

A complete response was achieved in all 15 patients during steroid therapy. The
patients became asymptomatic within a short time, the elevated liver function decreased, and
the enlargement of the pancreas and the narrowing of the bile duct had reversed by 4 weeks
after the start of the steroid therapy (Fig. 2b). A relapse occurred in 1 patient (7%) during the
dose reduction in prednisolone, but remission was again achieved following a dose increase in

steroid treatment and the administration of azathioprine as long-term immunosuppression.

TABLE 4. DEMOGRAPHICS OF THE PATIENTS WITH LYMPHOPLASMACYTIC
SCLEROSING PANCREATITIS AND IDIOPATHIC DUCT CENTRIC CHRONIC
PANCREATITIS

LPSP IDCP
Mean age (range) (y) 59 (37-74) 34 (19-56)
No. of females (cases) 3 (60%) 2 (66%)

Ulcerative colitis (cases) 1 (20%) 2 (66%)
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I1. Association between autoimmune pancreatitis and systemic autoimmune

diseases

In our second study, an elevated serum IgG4 level (mean value 919 + 996 mg/L) was
detected in 17 (28%) of the 61 SAID patients (Fig. 6). Ten of the 17 patients had SS (mean
serum IgG4 590 + 232 mg/L) (2 cases were associated with Hashimoto’s thyroiditis), while 7
(mean serum IgG4 1388 + 985.5 mg/L) were diagnosed with SLE. Two SLE patients
displayed markedly elevated 1gG4 levels (> 3000 mg/L). In one case, SLE was associated
with Raynaud’s syndrome, while the other patient suffered from xerophthalmia and bronchial
asthma. The serum IgG4 level was elevated (mean serum IgG4 783 + 522 mg/L) in 5 (83%)
of the 6 AIP patients. The patient with a normal level of 1gG4 had typical pancreatic histology
and his condition improved with steroid therapy. The IgG4 levels in these SLE and SS
patients were not significantly different from that in the AIP patients.
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Fig. 6. Serum IgG4 levels in different systemic autoimmune diseases and autoimmune
pancreatitis. Dotted line: Cutoff value (400 mg/L).

US examination revealed a normal pancreas in 11 of the 17 SAID patients with

elevated serum 1gG4 levels, but raised the suspicion of AIP by demonstrating a gracile
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pancreas in 2 cases (both suffered from SS), and widening of the body or the tail of pancreas,
each in a further 1 patient (both suffered from SLE). However, in none of these 4 cases was
AIP confirmed by an abdominal CT scan. The US examinations indicated pancreatic steatosis
in 2 additional cases. None of the SAID patients had pancreatic duct dilatation.

The presence of anti-SS-A/SS-B autoantibodies and the potential relation of this to an
elevated 1gG4 level were examined in the patients with SS. Both anti-SS-A positivity and
anti-SS-B positivity were detected in 22 patients; 7 of them exhibited an elevated 1gG4 level.
The anti-SS-A was positive and the anti-SS-B was negative in 9 cases; 2 of these patients had
a high 1gG4 level. In 4 patients with SS, neither anti-SS-A positivity, nor anti-SS-B positivity

was found; an elevated 1gG4 level was detected in only 1 of these cases (Table 5.).

TABLE 5. THE PRESENCE OF ANTI-SS-A/SS-B AUTOANTIBODIES AMONG
SJOGREN'S SYNDROME - PATIENTS WITH ELEVATED lgG4 LEVEL

Sjogren’s syndrome
SS-A positive /  SS-A positive/  SS-A negative /
SS-B positive  SS-B negative SS-B negative
1gG4 > 400 mg/L 7 2 1

I11. Improved glycemic control in pancreatic diabetes through intensive

conservative insulin therapy

During the examined 4-year period in the third study, a total of 297 patients with CP
were admitted to our department, 112 of them with pancreatic DM. 30 pancreatic DM patients
(24 male, 6 female, mean age: 56.4 y, range: 36-76 y) with HbAlc > 7.0% were recruited: 16
cases in Group A, 8 cases in Group B, and 6 cases in Group C (Table 2.). Because of the
inappropriate glycemic control (HbAlc > 9%) after the 2-year follow-up period, 4 patients
were transferred into Group C. The duration of CP was over 10 years. 47% of the patients had
previously undergone pancreatic surgery and 63% of them presented with calcifications in the
pancreas. The etiology involved chronic alcohol abuse in 63% of the cases (Table 2.).

There was a great variety in the prior medication of the patients in Groups A and B:

metformin or sulfonylurea alone; metformin and sulfonylurea in combination; sulfonylurea
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and acarbose in combination; metformin, sulfonylurea and acarbose in combination; or
metformin, sulfonylurea, acarbose and glitazone in combination (Table 6.). On average, these
patients had been treated with oral antidiabetics for 55 + 68 months before switching to
insulin. The level of HbAlc had worsened significantly by 18.1% (from 8.3 £1.5% to 9.8 +
1.7%, p < 0.05) during this period.

TABLE 6. INITIAL TREATMENT USED IN PATIENTS WITH PANCREATIC
DIABETES IN GROUPS A AND B.

Treatment

Metformin alone

Sulfonylurea alone

Metformin and sulfonylurea combination

Sulfonylurea and acarbose combination

Metformin, sulfonylurea and acarbose combination
Metformin, sulfonylurea, acarbose and glitazone combination

[N
RPN WwR AZ

After 12 weeks, the introduction of ICT in Group A had significantly reduced the
fasting plasma glucose by 29% (from 13.0 = 3.9 to 9.2 + 2.1 mmol/l, p < 0.002) (Fig. 7a) and
HbAlc by 22% (from 9.7 + 1.8% to 7.6 = 1.4%, p < 0.001) (Fig. 7b). Five patients had
HbAlc < 7.0%. By 2 years, both the blood glucose and HbAlc had further decreased
significantly to 8.0 + 2.2 mmol/l (p < 0.001) and to 7.4 £+ 1.4% (p < 0.003), respectively. The
body weight did not change significantly during the 2 years of therapy (72.1 vs 72.9 kg, p =
0.708). With the exception of 1 patient who was a habitual drinker, none of the patients
reported any severe hypoglycemic episode (i.e. requiring external assistance) or was
hospitalized for hypoglycemia, though minor hypoglycemic attacks with good warning were
documented.

After 12 weeks, the introduction of PMI twice a day in Group B had reduced the
fasting plasma glucose by 12% (from 13.2 £ 3.1 to 11.6 £ 2.9 mmol/l, p = 0.190) (Fig. 7a)
and HbAl1c by 10% (from 10.0 +£1.4% to 9.0 = 0.6%, p = 0.291), but not significantly (Fig.
7b). The blood glucose and HbAlc had improved further by 2 years (10.2 £ 2.2 mmol/l, p =
0.07 and 8.6 = 0.9%, p = 0.23, respectively), though none of the patients had a HbAlc level <
7.0%. The body weight did not change significantly (72.7 vs 71.6 kg, p = 0.796).
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After 12 weeks, the introduction of ICT in Group C had reduced the fasting plasma
glucose by 19% (from 12.2 + 3.3 to 9.9 = 2.5 mmol/l, p = 0.127) (Fig. 7a) and the level of
HbA1c significantly by 13% (from 8.8 + 1.7% to 7.7 £ 1.2, p < 0.04) (Fig. 7b). Two patients
attained HbAlc < 7.0%. By 2 years, the blood glucose remained stable (9.8 £ 3.1 mmol/l, p =
0.139), but HbAlc had significantly decreased further (7.6 + 1.2%, p < 0.04) (Fig. 7a,b). The
body weight of these patients did not change significantly during the 2 years of therapy (77.4
vs 79.1 kg, p = 0.498). With the exception of 1 case on PMI therapy because of a concomitant
viral infection, no severe hypoglycemic episode or hospitalization was necessary due to

hypoglycemia in Groups B and C.
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Fig. 7. Efficacy of insulin therapy in pancreatic diabetes. Changes in fasting plasma glucose
(A) and HbA1c (B) after the introduction of intensive conservative insulin treatment (Group A)
or twice daily pre-mixed insulin (Group B) instead of oral medication. The initial pre-mixed
insulin therapy was switched to intensive conservative insulin treatment in Group C.
*Significant difference (p < 0.05) vs baseline.
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The daily average dose of insulin in Groups A, B and C was 30.4 £ 11.8,299 + 124
and 40.1 £ 8.1 IU, respectively. The better glycemic control required a higher amount of
insulin during ICT as compared with the initial PMI therapy in Group C (38.4 £+ 12.6 vs 40.1
+8.14 IU, p=0.91).
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4. DISCUSSION

I. Autoimmune pancreatitis in Hungary

To date, a majority of the AIP cases have been reported from Japan, and even the
existence of the disease was debated in the west until comparatively recently [42, 43]. Our
study tends to confirm recent data [6 — 10] indicating that AIP is not restricted to some
specific region of the world, but also occurs in central Eastern Europe. The epidemiology of
our AIP series differs from those previously reported. A nationwide study in Japan indicated
that the peak age at onset was 6165 years, and those older than 46 years accounted for 96%
of the overall number of patients [44]. AIP predominantly affects men in Japan, with a
male:female ratio of 2.85:1 [49]. In contrast with the Japanese data, the patients in our series
were appreciably younger, with a median age at presentation of 42.7 years, and the
male:female ratio was 1.13:1. Our patients were even younger than the AIP patients reported
in recent UK, European and US series, where the median age at presentation was 53, 56 and
62.5 years, respectively [7, 9, 45]. Moreover, there was a male preponderance (100, 66 and
65% were male in the UK, European and US studies, respectively), in agreement with the
reports from East Asia. In support of our study, a lower median age (43.4 years) at
presentation was also reported in an Italian study [6], although they noted a male
predominance (62%).

The results of recent European and American studies have led to AIP being
subclassified into types 1 and 2 [9 — 11]. Type 1, LPSP, classically described in Japan,
primarily affects elderly males [3, 5, 44]. Type 2, IDCP, which frequently occurs in Europe, is
seen in younger patients and does not display a gender predilection [9, 10]. There have been
only 2 studies where the incidence of type 2 AIP was reported: 37.5% in a European study [10]
and 27.5% in a US study [46]. In our series, 37.5% of the AIP cases with available results of
pancreas histology proved to be of type 2 AIP and a further 3 patients had ‘probable’ type 2
AIP, based on the imaging data, the normal serum IgG4 level and the response to steroids.
The somewhat higher incidence of type 2 AIP in our series may explain the younger age and
the female predominance among our AIP patients. Nevertheless, a male preponderance was

not observed among our type 1 AIP patients either.
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An association of AIP with other autoimmune diseases was reported in 35-56% of the
Japanese cases [3, 5, 44], which is in accord with our Hungarian series (47%). However, in
our series, the nature of the autoimmune diseases differed from that reported in previous
studies [3, 5, 7, 45]. Inflammatory bowel disease was the most frequent (5 of 8) associated
autoimmune disease, confirming the finding in the Italian study [6]. This can be explained by
the pronounced occurrence of type 2 AIP in our series.

It was earlier demonstrated that the serum IgG4 level is a highly sensitive (95%) and
specific (97%) indicator in the diagnosis of AIP [15]. We observed elevated serum IgG4
levels in only 62% of our patients, a finding in agreement with a report from the US, where
the serum 1gG4 level was elevated in 71% of the patients [36]. This emphasizes that the
detection of a normal 1gG4 level does not exclude the presence of AIP. About 20% of AIP
patients do not have elevated serum 1gG4 levels. These cases may include IDCP, LPSP with
low activity, or sclerosing pancreatitis other than LPSP or IDCP [47].

Certain histological features in the pancreas are diagnostic of AIP [1, 36]. Eight of our
patients exhibited a discrete mass in the pancreas. The ultrasound-guided pancreatic core
needle biopsies in 5 of these patients were all diagnostic, demonstrating a lymphoplasmacytic
infiltration of the pancreas. One ultrasound-guided pancreatic fine-needle aspiration was not
diagnostic. Four patients had biopsies of the swollen papilla and in 2 of them a
lymphoplasmacytic infiltration was noted histologically. The major duodenal papilla is a
conduit between the duodenum and the pancreatobiliary system, and its pathological
examination may reflect underlying pancreatobiliary disorders. Previous studies have
demonstrated a 55-80% sensitivity of positive IlgG4 immunostaining of the major papilla [48].
Our finding was similar to this result. AIP was manifested as a focal enlargement of the
pancreatic head in the 2 patients with positive 1gG4 immunostaining of the major papilla.
Furthermore, the postoperative histological examination of the resected pancreatic head mass
in another focal AIP patient revealed the typical lymphoplasmacytic infiltration of the papilla
of Vater, although 1gG4 immunostaining was negative. The other 2 patients with negative
IgG4 immunostaining of the major papilla had the diffuse form of AIP, and 1 of them had
probable IDCP.

The response to steroid therapy is a HISORt criterion in the diagnosis of AIP. In
agreement with previous reports [1, 3, 6, 7, 45], a rapid symptomatic response and

improvements in liver biochemistry and morphology were observed 4 weeks after the start of
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steroid therapy. However, in contrast with the earlier reports, recurrence was rarely
encountered. In our series, only 1 patient had a recurrence. The long-term follow-up will
disclose the final number of patients who relapse.

Further work is required to determine the distribution and characteristics of type 2 AIP

in the Hungarian population.

I1. Association between autoimmune pancreatitis and systemic autoimmune

diseases

The study has demonstrated that the serum 1gG4 level may be elevated in SAIDs,
without the presence of AlP.

AIP can be complicated by a variety of extrapancreatic lesions, which appear
synchronously or metachronously with the pancreatic lesion, share the same pathological
conditions, and show a favorable response to glucocorticosteroid therapy, characteristics
indicative of a common pathophysiological background. Among the variety of extrapancreatic
diseases, lachrymal and salivary gland lesions are some of the most frequent, found in 23-
39% of patients with AIP [49, 50]. Extrapancreatic lesions may mimic or be misdiagnosed as
primary lesions of the corresponding organs, e.g. lachrymal and salivary gland lesions for SS.
It is therefore necessary to differentiate between IgG4-related diseases and inherent diseases
of the corresponding organ. When the pancreatic lesion is obscured, it may be difficult to
detect these presumably 1gG4-related extrapancreatic lesions [5].

IgG4 is the rarest of the 4 1gG subclasses in humans, with an incidence of about 4%.
IgG antibodies are predominantly involved in the secondary immune response; complement
activation is possibly their most important biological function. The main role of 1gG4 is
presumably to protect against the biological effects of the complement-fixing 1gG subclasses
and to act in parasitic infestation or various forms of atopy [51 — 53]. Serum IgG4 levels are
frequently and significantly elevated in AIP patients [16] and an elevated level of serum IgG4
has been included among the laboratory criteria for the diagnosis of AIP [5, 36]. AIP patients
with 3 extrapancreatic lesions have been reported to have significantly higher 1gG4 levels
than those lacking such lesions [49]. The optimal cutoff value for discriminating AIP patients
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with extrapancreatic lesions from those without was demonstrated on the basis of receiver
operator characteristic curves to be 2200 mg/L [17].

The serum 1gG4 level was measured in 61 SAID patients in our study, 28% of whom
proved to have an elevated serum level of IlgG4. However, none of them could be diagnosed
with AIP according to the HISORt criteria. What could be the reason for this?

One explanation is the composition of our patient cohort. In Japan, AIP predominantly
affects men, with a male:female ratio of 2.85:1 [49]. Moreover, there was a male
preponderance in the UK, European and US studies (100%, 66% and 65% male, respectively),
similar by as in reports from Japan [7, 9, 45, 54]. In contrast, there was only 1 male in our
patient population.

Lachrymal and salivary lesions associated with AIP were previously considered to be
complications of SS. However, in contrast with those accompanying SS, the lachrymal and
salivary gland lesions associated with AIP vyield negative results for anti-SS-A/SS-B
autoantibodies and show numerous IgG4-positive plasma cell infiltrations in the affected
tissues. These lesions are currently thought to correspond to Mikulicz’s disease [55]. The
explanation for our negative results may be that there was only one patient with negative SS-
AJ/SS-B autoantibodies in our study group.

Another point is that autoantibodies against FceRlIa are detected in the sera of patients
with different autoimmune diseases (such as SLE, dermatomyositis, pemphigus and
pemphigoid); these antibodies are from subclasses 1gG2 and 1gG4, but they are functionally
inactive [56]. In our study, elevated 1gG4 levels were found in 7 patients treated for SLE.

Moreover, our 17 SAID patients with elevated 1gG4 levels included 6 who suffered
from different concomitant diseases which could cause the increase in the serum level of IgG4.
In 1 patient, nodular sclerosis Hodgkin’s lymphoma was diagnosed histologically. Hodgkin’s
lymphoma cells frequently express interleukin 13 and its receptor. Besides exerting several
effects on B cells (e.g. promotion of their survival and proliferation), interleukin 13 switches
the Ig class to 1gG4 and IgE [57]. In another patient, bullous pemphigoid was identified,
which is among the most common blistering autoimmune skin lesions. One of the features of
the disease is the presence of autoantibodies against hemidesmosomal antigens (i.e. bullous
pemphigoid antigens 1 and 2) in the serum and in affected areas of the skin. The major types
of these autoantibodies are 1gG4 and IgE [58]. In a third patient, cutaneous lymphocytic vas-

culitis was diagnosed, which could also explain the serum IgG4 elevation [59]. In 2 patients,
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the underlying disease was accompanied by Hashimoto’s thyroiditis, which can elevate the
IgG4 level since thyroglobulin autoantibodies are from subclasses 1gG2 and 1gG4 [60]. There
was also 1 patient with bronchial asthma, in which disease elevated titers of 1gG4 can be
found [61].

Finally, SS was diagnosed in the remaining 4 patients, one of whom was seronegative,
while the others were seropositive. The elevated serum 1gG4 level in patients with
seronegative SS may possibly be explained by the presence of Mikulicz’s disease [62].
Furthermore, an elevated serum 1gG4 level has also been reported in SS [63].

However, not all AIP patients display elevated serum IgG and 1gG4 levels. 1gG4-
negative AIP patients seem to occur more frequently in Europe [47]. Furthermore, some AIP
cases improve spontaneously [5]. Hence, it cannot be ruled out that our SAID cohort included
AIP patients who were not diagnosed by the measurement of serum IgG4 or in whom the

morphology of the pancreas had already normalized by the time of our examination.

I11. Improved glycemic control in pancreatic diabetes through intensive

conservative insulin therapy

The study has demonstrated that long-term improvement of glycemic control was
achieved without the risk of hypoglycemia in our cohort of pancreatic DM patients through
the use of insulin therapy.

No evidence-based study relating to treatment practice in pancreatic DM has been
reported to date. All the large clinical trials, including UKPDS and DCCT, specifically
excluded patients with pancreatic DM [34, 35]. Some authors suggest a trial of oral
antidiabetic agents followed by insulin therapy when the need arises [64, 65]. However,
insulin sensitizers (biguanides and glitazones) and the carbohydrate absorption inhibitor o-
glucosidase should be avoided in pancreatic DM, since the major pathogenetic defect is a lack
of insulin and because of the coexisting maldigestion and consequent leanness. Furthermore,
their side-effects (bloating, diarrhea and abdominal pain) would add to the similar symptoms
caused by CP. Since patients with pancreatic DM may occasionally be capable of insulin
secretion, sulfonylureas may initially be of benefit. However, CP is a progressive disorder and

the use of sulfonylureas can accelerate the exhaustion of beta-cells. Indeed, in our patients
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who had received sulfonylurea medication, glycemic control became inappropriate much
earlier than secondary sulfonylurea failure develops in type 2 DM [66]. Furthermore,
sulfonylurea may cause hypoglycemia and is often contraindicated due to the accompanying
liver disease [22]. Overall, the application of oral antidiabetic drugs in pancreatic DM is
generally not recommended.

Despite the facts mentioned above, the indications for the previous introduction of oral
antidiabetic drugs to our cohort can be explained retrospectively by the following features: (1)
the plasma glucose level was only slightly increased, to a level which is usually normalized
by oral antidiabetic drugs in everyday practice, (2) the fear of severe hypoglycemia, (3)
undiscovered pancreatic disease or the undetected association between pancreatic disease and
DM.

The primary hormonal abnormality in pancreatic DM is decreased insulin secretion
[20 — 22]. Moreover, pancreatic DM is considered to be a result not merely of impaired
insulin production, but also of coexisting hepatic insulin resistance and alterations in insulin
action [32, 67]. The loss of counterregulatory hormones from the pancreas (e.g. somatostatin
and glucagon) makes it difficult to achieve good glycemic control in pancreatic DM. The
maldigestion of carbohydrates due to the coexisting pancreatic exocrine insufficiency, the
concomitant alcohol consumption and hepatic disease, the lack of compliance with the
prescribed diet and/or medical therapy, and the enhanced intestinal transit further hamper the
appropriate glycemic treatment of these patients [22]. These factors may lead to frequent,
severe and unpredictable hypoglycemic episodes that may prove lethal in patients on insulin
[24, 68]. However, in contrast with previous observations [24], our study revealed that severe
hypoglycemia was not a common problem in patients with pancreatic DM treated with insulin.
Furthermore, the frequency of hypoglycemia in patients who continued to consume alcohol
was clearly higher than in patients who had stopped drinking [24]. Accordingly, ICT should
be administered only to selected patients who do not consume alcohol and display compliance.

Patients with pancreatic DM exhibit deficiencies in both basal and postprandial insulin
secretion. To mimic physiological insulin secretion, the supplementation of prandial and basal
insulin levels is important. The clinical efficacy of a multiple insulin injection regimen in
pancreatic DM has been reported [69]. It is suggested that insulin therapy in pancreatic DM
should be started as early as possible, when the beta-cells are still capable of secreting insulin

[70, 71]. The introduction of early insulin therapy promotes the maximal preservation of the
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patient’s own insulin secretion. The preserved endogenous insulin secretion can adapt to the
changing plasma glucose level, with the consequence that these patients are less prone to
hypoglycemia, and glycemic control is more stable.

The administration of long-acting insulin twice a day is usually not recommended in
pancreatic DM, because of the possibility of interference and the danger of severe
hypoglycemia [72]. However, as long as the beta-cells are capable of secreting insulin,
glycemic control may be accomplished by twice a day administration of intermediate or PMI.
Indeed, in our selected cases (Group B), good glycemic control was achieved without the risk
of hypoglycemia by means of the twice a day administration of PMI. However, to accomplish
the recommended glycemic control in Group C, intensified insulin therapy was needed
instead of twice daily PMI. This regime preserves the endogenous insulin secretion, and can
easily be adapted to the daily activities in cooperating patients.

All of our patients demonstrated a reduced HbALc level after the induction of ICT or
PMI (Fig. 7b). The extents of reduction of HbAlc after 3 months in Groups A, B and C were
22, 10 and 13%, respectively. Furthermore, stable long-term control of the blood glucose and
HbA1c levels was attained with insulin therapy by 2 years.
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5. NEW RESULTS ESTABLISHED IN THE THESIS

I. Autoimmune pancreatitis in Hungary

AIP is present and increasingly recognized in the Hungarian population.

Various previously reported findings on the clinical presentation and management of AIP
were confirmed in our series.

AIP with GEL was relatively frequent among our patients; these patients were younger,
and presented a female preponderance and a high coincidence of ulcerative colitis.
Performance of a percutaneous biopsy is strongly recommended for the diagnosis of type
2 AIP.

The response to steroid therapy was excellent in our AIP patients.

I1. Association between autoimmune pancreatitis and systemic autoimmune

diseases

The serum 1gG4 level may be elevated in SAIDs, but as a consequence of the
concomitant SAID rather than of AIP.
The determination of serum IgG4 does not seem to be suitable for the differentiation

between 1gG4-related diseases and SAIDs.

I11. Improved glycemic control in pancreatic diabetes through intensive

conservative insulin therapy

Oral medication becomes insufficient early in pancreatic DM.
The best long-term glycemic control can be achieved without the risk of hypoglycemia
through intensified insulin therapy and in selected cases with PMI.
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6. SUMMARY

BACKGROUND: Autoimmune pancreatitis (AIP) is a special type of chronic
pancreatitis (CP), which displays clinical, morphological, serological, radiological and in
particular histological features that are distinct from those of other types of CP.
Immunological examinations in AIP patients have demonstrated high incidences of
hypergammaglobulinemia (43%), increased serum levels of immunoglobulin G (IgG) (62-
80%) and 1gG4 (68-92%), and the presence of antinuclear antibodies (40-64%) and
rheumatoid factor (25%). The immunological and histological features of AIP and the
glucocorticosteroid responsiveness suggest an autoimmune mechanism for the development
of the disease. CP can cause pancreatic diabetes mellitus (DM), which develops from the
impairment of the pancreatic endocrine function due to the progression of a pancreatic disease.
The pathomechanism and clinical features of pancreatic DM differ from those of types 1 and
2 DM, and the principles of its treatment may also differ. However, there appears to be a lack
of consensus regarding the management of patients with pancreatic DM. Our aims were (i) to
assess the characteristics of AIP cases in Hungary; (ii) to assess the presence of AIP in
various systemic autoimmune diseases (SAIDs) and (iii) to evaluate the effectivity of insulin
therapy in patients with pancreatic DM.

MATERIALS AND METHODS: For these purposes we carried out three different
clinical studies. In our first study, patients diagnosed with AIP between May 1, 2008 and
October 30, 2010 and treated in Hungarian gastroenterological centers were enrolled. Patient
data relating to the clinical, morphological, serological, radiological and histological features
and the response to steroid therapy were retrieved from the medical documentation and
follow-up data were collected prospectively. The results were compared with those of other
European, Japanese and American studies. In our second study, which was performed in 2010,
serum samples were obtained from 61 patients with various SAIDs. Sera were additionally
taken from 7 age- and sex-matched healthy subjects, and 6 patients with AIP. Patients with a
serum 1gG4 level of > 400 mg/L were examined by a gastroenterologist, the clinical and
laboratory data were reviewed and abdominal ultrasonography or computed tomography was
performed. The results of the three groups were compared and evaluated. In the third study,

pancreatic DM patients with HbAlc >7.0% were recruited between January 1, 2007 and
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December 31, 2010. Depending on the antidiabetic therapy administered up to the time of
recruitment, the patients were divided into three groups. In Groups A and B, the baseline
antidiabetic therapy was oral medication, while in Group C it was pre-mixed insulin (PMI).
Because of the inappropriate glycemic control, the initial oral medication was switched to
intensive conservative insulin treatment (ICT) in Group A and to twice daily PMI in Group B.
Poor compliance or the loss of sight was the reason for the change to PMI instead of ICT in
Group B. The initial PMI therapy was switched to ICT in Group C. The changes in HbAlc,
fasting plasma glucose, body weight and hypoglycemic events were followed from baseline to
2 years.

RESULTS AND CONCLUSIONS: The present studies have demonstrated that AIP
is present and increasingly recognized in the Hungarian population. Various previously
reported findings on the clinical presentation and management of AIP were confirmed in our
series. AIP with granulocyte epithelial lesions was relatively frequent among our patients;
these patients were younger, and presented a female preponderance and a high coincidence of
ulcerative colitis. Performance of a percutaneous biopsy is strongly recommended for the
diagnosis of type 2 AIP. The response to steroid therapy was excellent in our AIP patients.
Our second study allowed the conclusion that the serum IgG4 level may be elevated in SAIDs,
but as a consequence of the concomitant SAID rather than of AIP. The determination of
serum 1gG4 does not seem to be suitable for the differentiation between 1gG4-related diseases
and SAIDs. The third study suggested that oral medication may become insufficient early in
pancreatic DM. The best long-term glycemic control can be achieved without the risk of

hypoglycemia through intensified insulin therapy and in selected cases with PMI.
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Abstract

Background: To date, most cases of autoimmune pancreati-
tis (AIP) have been reported from Japan. The aim of the pres-
ent study was to assess the clinical features and manage-
ment of AIP cases in Hungary. Methods: The demographics,
clinical presentation, laboratory and imaging findings, extra-
pancreatic involvement, treatment response and recurrence
were evaluated in the first 17 patients diagnosed with AIP in
Hungary. Results: The mean age at presentation was 42.7
years (range: 16-74); 47% of the patients were women. New-
onset mild abdominal pain (76%), weight loss (41%) and
jaundice (41%) were the most common symptoms, with in-
flammatory bowel disease being the most frequent (36%)
extrapancreatic manifestation. Diffuse pancreatic swelling
was seen in 7 patients (41%) and a focal pancreatic mass in 8
(47%). Endoscopic retrograde cholangiopancreatography
revealed pancreatic duct strictures in all study patients. The

serum lgG4 level at presentation was elevated in 62% of the
8 patients in whom it was measured. All the percutaneous
core biopsies (5 patients) and surgical specimens (2 patients),
and 2 of the 4 biopsies of the papilla of Vater revealed the
typical characteristic findings of AlP: a diffuse lymphoplas-
macytic infiltration, marked interstitial fibrosis and oblitera-
tive phlebitis. Immunostaining indicated IgG4-positive plas-
ma cells in 62% of the 8 patients in whom it was performed.
Granulocytic epithelial lesions (GEL) were present in 3 pa-
tients. The patients without GELs were older (mean age 59
years), while those with GEL were younger (mean age 34
years), and 2 of 3 were female and had ulcerative colitis. A
complete response to steroid treatment was achieved in all
15 patients. Because of the suspicion of a pancreatic tumor,
2 patients with focal AIP underwent partial pancreatectomy.
One patient relapsed, but responded to azathioprine. Con-
clusions: This first Hungarian series has confirmed several
previously reported findings on AIP. AIP with GEL was rela-
tively frequent among our patients: these patients tended to
be younger than in earlier studies and displayed a female
preponderance with a high coincidence of ulcerative colitis.
Performance of a percutaneous biopsy is strongly recom-
mended. The response to immunosuppressive therapy was
excellent. Copyright © 2011 S. Karger AG, Basel and IAP
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Introduction

Autoimmune pancreatitis (AIP) is a special type of
chronic pancreatitis (CP), which displays clinical, sero-
logical, radiological and in particular histological fea-
tures that are clearly distinct from other types of CP, such
as alcoholic, hereditary and paraduodenal CP. The char-
acteristics of the disease have been described in detail in
excellent reviews [1-5]. Most cases of AIP have been re-
ported from Japan. Although AIP is currently more often
recognized in Europe [6-10], the number of European
clinical reports to date is low and no study is available
from central Eastern Europe.

AIP predominantly affects males over the age of 50
years. Recent studies demonstrated that two distinct his-
tological patterns of AIP exist [9-11]. The histological
pattern in type-1 AIP, referred to as lymphoplasmacytic
sclerosing pancreatitis (LPSP), is characterized by a peri-
ductal lymphoplasmacytic infiltration, storiform fibro-
sis, obliterative phlebitis and IgG4-positive plasma cells.
LPSP corresponds to the Japanese description of AIP [12]
and is thought to be the pancreatic manifestation of
an IgG4-associated systemic disease [13]. IgG4-related
systemic diseases may involve the biliary tree, salivary
glands, retroperitoneum, stomach, lymph nodes and kid-
neys. An extrapancreatic manifestation is seen in about
40-50% of the cases. The histopathological pattern in
type-2 AIP isknown as idiopathic duct centric CP (IDCP)
or granulocyte epithelial lesion (GEL)-positive pancreati-
tis, which resembles the European description of duct-
destructive CP [9, 14].

The aim of the present prospective multicenter study
was to assess the clinical features, laboratory and imag-
ing findings, extrapancreatic involvement, treatment re-
sponse and recurrence of AIP cases in Hungary.

Patients and Methods

Between May 1, 2008, and October 30, 2010, patients diag-
nosed with AIP in Hungarian Gastroenterological Centers were
enrolled in our study. The diagnosis of type-1 AIP was established
according to the HISORt criteria [15], while type-2 AIP was dis-
tinguished on the basis of the presence of the histological crite-
rion GEL [9, 11]. Patient data were retrieved from medical docu-
mentation and follow-up data and were collected prospectively.
All the patients participated in the continuous clinical follow-up.
Treatment was carried out in the course of everyday clinical prac-
tice. All the patients underwent abdominal CT. In the event of
obstructive jaundice, therapeutic endoscopic retrograde cholan-
giopancreatography (ERCP) was performed, and a polyethylene
stent was inserted into the bile duct if optimization of bile flow
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Table 1. Clinical presentation of the AIP patients

Age, years 42.7 (16-74)
Female, n 8 (47%)
Abdominal pain, n 13 (76%)
Weight loss, n 7 (41%)
Obstructive jaundice, n 7 (41%)
Diabetes mellitus, n 2 (12%)
Autoimmune disorder, n 8 (47%)

was necessary. Depending on the local possibilities, magnetic
resonance cholangiopancreatography and/or diagnostic ERCP
were performed to visualize abnormalities in the biliopancreatic
region. When focal enlargement of the pancreas was detected,
ultrasound-guided fine-needle aspiration or core biopsy was car-
ried out. If the papilla of Vater was swollen, the biopsy was taken
by means of duodenoscopy. The diagnosis of type-1 AIP was sup-
ported by the presence of duct centric lymphoplasmacytic infil-
tration, storiform fibrosis, obliterative phlebitis and >10 IgG4-
positive plasma cells per high power field. IgG4 immunohisto-
chemical staining was performed with monoclonal anti-human
IgG4 antibody (Invitrogen, Carlsbad, Calif., USA). IgG4 serone-
gativity and the presence of GEL were diagnostic of type-2 AIP.
The level of serum IgG4 was measured in the available samples
(Binding Site Ltd., Birmingham, UK).

After the diagnosis of AIP had been established, the patients
were treated with 30-40 mg prednisolone per day for 1-2 months.
After 4 weeks, response was assessed. Response to therapy was
defined as complete when a symptomatic improvement and com-
plete resolution of the imaging abnormalities were seen. In the
event of an adequate therapeutic response, the steroid dose was
tapered to 5 mg/week. If a relapse occurred during the decrease
in the steroid dose, the level of prednisolone was increased during
the acute flare-up, and azathioprine at a dose of 1-2 mg/kg body
weight per day was added for long-term immunosuppression. In
patients who had undergone stent implantation in the bile duct,
ERCP examination was repeated after steroid therapy; in case of
improvement of the stenosis, the stent was removed.

Data were statistically evaluated using the x? test. Values
of p < 0.05 were accepted as statistically significant.

Results

ATIP was diagnosed in 17 patients during the study pe-
riod. At the time of establishment of the diagnosis, the
median age of the patients was 42.7 years (range: 16-74);
47% of them were women (table 1). The most frequent
symptoms were mild abdominal pain, a moderate weight
loss and obstructive jaundice. In 5 patients (29%), inflam-
matory bowel disease had been diagnosed earlier, 2 pa-
tients had type-1 diabetes mellitus and another patient
had sialadenitis. The serum levels of pancreatic enzymes
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Fig. 1. CT scan demonstrates diffuse enlargement of the pancreas
in a 62-year-old female patient (a). Following a 4-week steroid
treatment (32 mg), she is symptom free, and the pancreas volume
becomes normal (b). CT reveals focal enlargement (arrow) of the
pancreas in a 72-year-old male (c).

and Ca 19-9 were mildly elevated in 40% of the 15 and
17% of the 6 patients, respectively, in whom it was evalu-
ated. The serum IgG4 level at presentation was elevated
in 62% of the 8 patients in whom it was assessed. Serum
levels of antinuclear antibody were increased in 50% of
the patients in whom it was measured. Imaging examina-
tions revealed a diffuse, sausage-like widening of the
pancreas in 7 patients (41%) and focal enlargement of the
pancreas in 8 patients (47%; fig. 1a, c), while in 2 patients
(12%) the pancreas did not exhibit any enlargement. In
66% of the patients with type-2 AIP, there was a focal
mass in the pancreas. ERCP revealed stenosis of Wir-
sung’s duct with a wall irregularity in all study patients;
in 4 patients (33%), the stenosis was diffuse, and in 8 pa-
tients (67%) it was segmental (fig. 2a, b). Seven patients
(41%) had obstructive jaundice; ERCP revealed stenosis
of the intrapancreatic portion of the common bile duct
(fig. 2b) in all of them; a stent was implanted in 3 patients
to ensure bile flow. These stents were removed after reso-
lution of the strictures following steroid therapy.

Autoimmune Pancreatitis in Hungarians

For histological examination, sampling was per-
formed with different means. In 1 case the sample ob-
tained by ultrasound-guided fine-needle aspiration was
not appropriate for establishment of the diagnosis of AIP;
however, cytological examination did not reveal tumor
cells either. All 5 cases receiving percutaneous ultra-
sound-guided core biopsy demonstrated a periductal
lymphoplasmacytic infiltration with whirling fibrosis
and phlebitis (fig. 3).

Malignancy could not be excluded in 2 AIP cases be-
cause of the presence of a pancreatic mass (both involved
type-2 AIP), and pancreatic head resection was per-
formed. Histological examination of the resected speci-
men supported the diagnosis of AIP. In 4 cases, biopsy
samples were taken from the swollen papilla of Vater
during duodenoscopy; 2 of them were diagnostic of AIP;
in both cases, only the pancreatic head was affected. IgG4
immunohistochemical examinations could be performed
in 8 patients, of whom 5 (63%) were positive (fig. 4a).
However, in the serologically negative cases granulocytic
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Fig. 2. ERCP reveals diffuse irregular stenosis of the pancreatic duct (a) and multiple segmental stenosis of the
pancreatic duct without upstream dilation (arrows) as well as a stricture of the intrapancreatic portion of the

common bile duct (open arrow; b).

Table 2. Demographics of the patients with LPSP and IDCP

LPSP IDCP
Age, years 59 (37-74) 34 (19-56)
Females, n 3(60%) 2 (66%)
Ulcerative colitis, n 1(20%) 2 (66%)

infiltration of the ductal epithelial cells (GEL) was re-
vealed besides the classical lymphoplasmacytic infiltra-
tion, i.e. IDCP was identified (fig. 4b).

Concerning the demographics of the patients with the
two histological types of AIP, a majority of the LPSP
patients were older, while the IDCP patients were signifi-
cantly younger. There was no male predominance in our
IDCP patients, and an association with ulcerative colitis
was common (table 2).

A complete response was achieved in all 15 patients
during steroid therapy. The patients became asymptom-
atic within a short time, the elevated liver function de-
creased, and the enlargement of the pancreas and the
narrowing of the bile duct had reversed by 4 weeks after
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starting the steroid therapy (fig. 1b). A relapse occurred
in 1 patient (7%) during the dose reduction in predniso-
lone, but remission was again achieved following a dose
increase in steroid treatment and the administration of
azathioprine as long-term immunosuppression.

Discussion

To date, a majority of the AIP cases have been report-
ed from Japan, and even the existence of the disease was
debated in the West until comparatively recently [16, 17].
Our study tends to confirm recent data [6-10] indicating
that AIP is not restricted to some specific region of the
world, but also occurs in central Eastern Europe. The
epidemiology of our AIP series differs from those previ-
ously reported. A nationwide study indicated that the
peak age at onset was 61-65 years, and those older than
46 years accounted for 96% of the overall number of pa-
tients [18]. AIP predominantly affects men in Japan, with
a male:female ratio of 2.85:1 [17]. In contrast to the Japa-
nese data, the patients in our series were appreciably
younger, with a median age at presentation of 42.7 years,
and the male:female ratio was 1.13:1. Our patients were
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Fig. 3. Histological examination demonstrates storiform fibrosis around the atrophic lobules with a dense
mononuclear cell infiltration (HE; a), fibrosis rich in collagen fibers (trichrome dye; b), periductal lymphoplas-
macytic infiltration (HE; ¢) and venulitis (HE; d).

even younger than the AIP patients reported in recent
UK, European and US series, where the median age at
presentation was 53, 56 and 62.5 years, respectively [7, 9,
19]. Moreover, there was a male preponderance (100, 66
and 65% were male in the UK, European and US studies,
respectively), in agreement with the reports from East
Asia. In support of our study, a lower median age (43.4
years) at presentation was also reported in an Italian
study [6], although they noted a male predominance
(62%).

The results of recent European and American studies
have led to AIP being subclassified into types 1 and 2
[9-11]. Type 1, LPSP, the disease classically described in

Autoimmune Pancreatitis in Hungarians

Japan, primarily affects elderly males [3, 5, 18]. Type 2,
AIP, which frequently occurs in Europe, is seen in young-
er patients and does not display a gender predilection [9,
10]. There have been only 2 studies where the incidence
of type-2 AIP was reported: 37.5% in a European study
[10] and 27.5% in a US study [20]. In our series, 37.5% of
the AIP cases with available results of pancreas histology
proved to be type-2 AIP and a further 3 patients had
‘probable’ type-2 AIP based on the imaging data, the
normal serum IgG4 level and the response to steroids.
The somewhat higher incidence of type-2 AIP in our se-
ries may explain the younger age and the female predom-
inance among our AIP patients. Nevertheless, a male pre-
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Fig. 4. Histological findings in AIP. a Type 1: periductal accumulation of IgG4-positive plasma cells (HE).

b Type 2: duct with GEL (HE).

ponderance was not observed among our type-1 AIP pa-
tients either.

An association of AIP with other autoimmune diseas-
es was reported in 35-56% of the Japanese cases [3, 5, 18],
which is in accord with our Hungarian series (47%). How-
ever, in our series, the nature of the autoimmune diseases
differed from that reported in previous studies [3, 5, 7, 19].
Inflammatory bowel disease was the most frequent (5 of
8) associated autoimmune disease, confirming the Italian
study [6]. This can be explained by the pronounced oc-
currence of type-2 AIP in our series.

It was earlier demonstrated that the serum IgG4 level
is a highly sensitive (95%) and specific (97%) indicator in
the diagnosis of AIP [21]. We observed elevated serum
IgG4 levels in only 62% of our patients, a finding in agree-
ment with a report from the US, where the serum IgG4
level was elevated in 71% of the patients [15]. This empha-
sizes that the detection of a normal IgG4 level does not
exclude the presence of AIP. About 20% of AIP patients
do not have elevated serum IgG4 levels. These cases may
include IDCP, LPSP with low activity, or sclerosing pan-
creatitis other than LPSP or IDCP [22].

Certain histological features in the pancreas are diag-
nostic of AIP [1, 15]. Eight of our patients exhibited a dis-
crete mass in the pancreas. Ultrasound-guided pancre-
atic core needle biopsies in 5 of these patients were all
diagnostic, demonstrating a lymphoplasmacytic infiltra-
tion of the pancreas. One ultrasound-guided pancreatic
fine-needle aspiration was not diagnostic. Four patients
had biopsies of the swollen papilla and in 2 of them a lym-
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phoplasmacytic infiltration was noted histologically. The
major duodenal papilla is a conduit between the duode-
num and the pancreatobiliary system, and its pathologi-
cal examination may reflect underlying pancreatobiliary
disorders. Previous studies have demonstrated a 55-80%
sensitivity of positive [gG4 immunostaining of the major
papilla [23]. Our finding was similar to this result. AIP
was manifested as a focal enlargement of the pancreatic
head in the 2 patients with positive IgG4 immunostain-
ing of the major papilla. Furthermore, the postoperative
histological examination of the resected pancreatic head
mass in another focal AIP patient revealed the typical
lymphoplasmacytic infiltration of the papilla of Vater,
although IgG4 immunostaining was negative. The other
2 patients with negative IgG4 immunostaining of the ma-
jor papilla had the diffuse form of AIP, and 1 of them had
probable IDCP.

The response to steroid therapy is a HISORt criterion
in the diagnosis of AIP. In agreement with previous re-
ports [1, 3, 6, 7, 19], rapid symptomatic response and im-
provements in liver biochemistry and morphology were
observed 4 weeks after the start of steroid therapy. How-
ever, in contrast to the earlier reports, recurrence was
rarely encountered. In our series, only 1 patient had a re-
currence. The long-term follow-up will disclose the final
number of patients who relapse.

In conclusion, AIP is present in the Hungarian popu-
lation. Various previously reported findings on the clini-
cal presentation and management of AIP were confirmed
in our series. AIP with GEL was relatively frequent among
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our patients; these patients were younger, and presented
a female preponderance and a high coincidence of ulcer-
ative colitis. Performance of a percutaneous biopsy is

strongly recommended. The response to steroid therapy
was excellent. Further work is required to determine the
distribution and characteristics of type-2 AIP more ac-
curately.

—
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Abstract

AIM: To investigate the association between autoim-
mune pancreatitis (AIP) and systemic autoimmune dis-
eases (SAIDs) by measurement of serum immunoglobu-
lin G4 (IgG4).

METHODS: The serum level of IgG4 was measured
in 61 patients with SAIDs of different types who had
not yet participated in glucocorticosteroid treatment.
Patients with an elevated IgG4 level were examined by
abdominal ultrasonography (US) and, in some cases, by
computer tomography (CT).

RESULTS: Elevated serum IgG4 levels (919 + 996 mg/
L) were detected in 17 (28%) of the 61 SAID patients.
10 patients had Sjogren’s syndrome (SS) (IgG4: 590 +
232 mg/L), 2 of them in association with Hashimoto’s
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thyroiditis, and 7 patients (IgG4: 1388 + 985.5 mg/L)
had systemic lupus erythematosus (SLE). The IgG4 lev-
el in the SLE patients and that in patients with SS were
not significantly different from that in AIP patients (783
+ 522 mg/L). Abdominal US and CT did not reveal any
characteristic features of AIP among the SAID patients
with an elevated 1gG4 level.

CONCLUSION: The serum IgG4 level may be elevated
in SAIDs without the presence of AIP. The determina-
tion of serum IgG4 does not seem to be suitable for
the differentiation between IgG4-related diseases and
SAIDs.

© 2012 Baishideng. All rights reserved.

Key words: Autoimmune pancreatitis; Serum immunoglo-
bulin G4 level; Systemic lupus erythematosus; Sjogren’s
syndrome; Mikulicz's disease

Peer reviewer: Toshiyuki Ishiwata, Associate Professor, Depart-
ment of Pathology, Integrative Oncological Pathology, Nippon
Medical School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo 113-8602,
Japan

Terzin V, Foldesi [, Kovacs L, Pokorny G, Wittmann T, Czako L.
Association between autoimmune pancreatitis and systemic auto-
immune diseases. World J Gastroenterol 2012; 18(21): 2649-2653
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v18/i21/2649.htm DOI: http://dx.doi.org/10.3748/wjg.v18.
i21.2649

INTRODUCTION

Autoimmune pancreatitis (AIP) is an increasingly recog-
nized type of chronic pancreatitis that is clearly distinct
from other types of chronic pancreatitis. It is character-

ized by its morphology, immunologic features, pathology
[1-4

and glucocorticosteroid responsiveness
g
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Immunological examinations in AIP patients have de-
monstrated high incidences of hypergammaglobulinemia
(43%), increased serum levels of immunoglobulin G (IgG)
(62%-80%) and IgG4 (68%-92%), and the presence of
antinuclear antibodies (40%-64%) and rheumatoid factor
(25%). Among all the serological diagnostic features, an
elevated serum level of IgG4 has the highest individual
diagnostic value; however, it is not disease specific. Fur-
thermore, an elevated serum IgG4 level correlates with
the activity of AIP™. Kamisawa e a/” reported an as-
sociation between serum IgG4 level and extrapancreatic
lesions in patients with AIP. AIP patients with a serum
1G4 level = 2200 mg/L frequently exhibit extrapancre-
atic lesions.

The immunologic and histologic features of AIP and
the glucocorticosteroid responsiveness suggest an auto-
immune mechanism for the development of the disease™.
AIP is accompanied by other autoimmune diseases (scle-
rosing cholangitis, sclerosing sialadenitis, retroperitoneal
fibrosis, enlarged celiac and hilar lymph nodes, chronic
thyroiditis and interstitial nephritis, ez.) in 50%-63% of
cases, suggesting that AIP may be a systemic disorder" .
The occurrence of autoimmune diseases in association
with AIP is well documented™, but the incidence of
such associations has not been reported.

The aim of the present study was to assess the pres-
ence of AIP in different systemic autoimmune diseases
(SAIDs) through measurement of the serum IgG4 level
and examination of the morphology of the pancreas.

MATERIALS AND METHODS

Patients and diagnosis of diseases

Serum samples were obtained from 61 patients with dif-
ferent SAIDs who had been admitted to our Department
of Rheumatology and had not participated in glucocor-
ticosteroid treatment during the past 2 years. One male
and 60 females (mean age 54.5 years, range 29-82 years)
were recruited.

Autoimmune diseases were diagnosed according to
standard diagnostic criteria' . The diagnosis of AIP
was based on the HISORt criteria™. The most frequent
diagnosis was Sjogren’s syndrome (SS), but systemic lu-
pus erythematosus (SLE), Hashimoto thyroiditis, Rayn-
aud’s syndrome, polymyositis and systemic sclerosis also
occurred (Table 1).

Serum samples were additionally obtained from 7 age-
and sex-matched healthy subjects, and 6 patients with
AIP. In one AIP patient, the AIP was accompanied by
rheumatoid arthritis and ankylosing spondylitis.

All participants provided their written informed con-
sent. The study protocol was approved by the ethics com-
mittee at the University of Szeged and was carried out
in full accordance with the most recent revisions of the
Helsinki Declaration.

lgG4 assay
After collection, serum samples were stored at -70 C until
analyzed. The IgG4 subclass was determined by the ra-
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Table 1 Distribution of gender and age in groups of patients

No. of Male/ Age
patients female mean (range)
Sjogren's syndrome 85 1/34 56.7 (29-82)
Systemic lupus erythematosus 22 0/22 50.2 (31-68)
Systemic sclerosis 4 0/4 59.5 (45-80)
Normal subjects 7 4/3 68 (56-80)
Autoimmune pancreatitis 6 3/8 53.7 (27-75)
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~ > .
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Figure 1 Serum immunoglobulin G4 levels in different systemic autoimmune
diseases and autoimmune pancreatitis. Dotted line: Cutoff value (400 mg/L).

dial immunodiffusion (RID) method (The Binding Site
Limited, Birmingham, United Kingdom). The diameters
of precipitation rings were measured after 72 h. The re-
sults were read using the RID reference table. The low-
est detection limit was 22.4 mg/L. The intra- and inter-
assay coefficients of variation were 3.26 and 0.89 CVY%,
respectively, as stated by the manufacturer. A cutoff value
of 400 mg/L was employed.

Patients with a serum IgG4 level of > 400 mg/1. were
examined by a gastroenterologist. The clinical and labora-
tory data were reviewed and abdominal ultrasonography
(US) and computed tomography (CT) were performed.

Anti-SS-A/SS-B autoantibody determination

The presence of anti-SS-A/SS-B autoantibodies was de-
termined by means of commercial enzyme-linked immu-
nosorbent assays, conducted according to the protocols
provided by the manufacturers.

Experimental data were evaluated statistically with
the independent-samples 7 test. P-values < 0.05 were ac-
cepted as being statistically significant. Statistical data is
expressed as mean + SD.

RESULTS

An elevated serum IgG4 level (mean value 919 £ 996
mg/L) was detected in 17 (28%) of the 61 SAID patients
(Figure 1). Ten of the 17 patients had SS (mean serum
IgG4 590 + 232 mg/L) (2 cases were associated with
Hashimoto’s thyroiditis), 7 (mean serum IgG4 1388 =+
985.5 mg/L) were diagnosed with SLE. Two SLE patients
showed markedly elevated IgG4 levels (> 3000 mg/L). In
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one case, SLE was associated with Raynaud’s syndrome,
while the other patient suffered from xerophtalmia and
bronchial asthma. The serum IgG4 level was elevated
(mean serum IgG4 783 + 522 mg/L) in 5 (83%) of the 6
AIP patients. The patient with a normal level of IgG4 had
typical pancreatic histology and his condition improved
with steroid therapy. The IgG4 levels in these SLE and SS
patients were not significantly different from that in the
AIP patients.

US examination revealed a normal pancreas in 11 of
the 17 SAID patients with elevated serum IgG4 levels, but
raised the suspicion of AIP by demonstrating a gracile
pancreas in 2 cases (both suffered from SS), and widen-
ing of the body or the tail of pancreas, each in a further
one patient (both suffered from SLE). However, in none
of these 4 cases was AIP confirmed by an abdominal CT
scan. The US examinations indicated pancreatic steatosis
in 2 additional cases. None of the SAID patients had pan-
creatic duct dilatation.

The presence of anti-SS-A/SS-B autoantibodies and
the potential relation of this to an elevated IgG4 level
were examined in the patients with SS. Both anti-SS-
A-positivity and anti-SS-B-positivity was detected in 22
patients; 7 of them exhibited an elevated IgG4 level. The
anti-SS-A was positive and the anti-SS-B was negative
in 9 cases; 2 of these patients had a high I1gG4 level. In
4 patients with SS, neither anti-SS-A-positivity, nor anti-
SS-B-positivity was found; an elevated IgG4 level was
detected in only one of these cases.

DISCUSSION

The present study has demonstrated that the serum IgG4
level may be elevated in SAIDs, without the presence of
AIP.

AIP can be complicated by a variety of extrapan-
creatic lesions, which appear synchronously or meta-
chronously with the pancreatic lesion, share the same
pathological conditions, and show a favorable response
to glucocorticosteroid therapy, characteristics indicative
of a common pathophysiological background. Among
the variety of extrapancreatic diseases, lachrymal and sali-
vary gland lesions are some of the most frequent, found
in 23%-39% of patients with AIP'M, Extrapancreatic
lesions may mimic or be misdiagnosed as primary lesions
of the corresponding organs, e.g, lachrymal and salivary
gland lesions for SS. It is therefore necessary to differen-
tiate between IgG4-related diseases and inherent diseases
of the corresponding organ. When the pancreatic lesion
is obscured, it may be difficult to detect these presumably
IgG4-related extrapancreatic lesions!”.

IgG4 is the rarest of the 4 IgG subclasses in humans,
with an incidence of about 4%. IgG antibodies are pre-
dominantly involved in the secondary immune response;
complement activation is possibly their most important
biological function. The main role of 1gG4 is presumably
to protect against the biological effects of the comple-
ment-fixing IgG subclasses and to act in parasitic infesta-
tion or various forms of atopyll&zuj. Serum IgG4 levels

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

Terzin V et a/. Serum 1gG4 in autoimmune diseases

are frequently and significantly elevated in AIP patients[GJ

and an clevated level of serum IgG4 has been included
among the laboratory criteria for the diagnosis of AIP™?,
AIP patients with 3 extrapancreatic lesions have been
reported to have significantly higher IgG4 levels than
those lacking such lesions"”. The optimal cutoff value for
discriminating AIP patients with extrapancreatic lesions
from those without was demonstrated on the basis of tre-
ceiver operator characteristic curves to be 2200 mg/ L,

The serum IgG4 level was measured in 61 SAID pa-
tients in our study, 28% of whom proved to have an ele-
vated serum level of IgG4. However, none of them could
be diagnosed with AIP according to the HISORt criteria.
What could be the reason for this?

One explanation is the composition of our patient
cohort. In Japan AIP predominantly affects men, with a
male:female ratio of 2.85:1"". Moreover, there was a male
preponderance in the United Kingdom, European and US
studies (100%, 66% and 65% male, respectively), similar
to in reports from ]apanmw. In contrast, there was only
one male in our patient population.

Lachrymal and salivary lesions associated with AIP
were previously considered to be complications of SS.
However, in contrast to those accompanying SS, the lach-
rymal and salivary gland lesions associated with AIP yield
negative results for anti-SS-A/SS-B autoantibodies and
show numerous IgG4-positive plasma cell infiltrations in
the affected tissues. These lesions are currently thought
to correspond to Mikulicz’s disease”™. The explanation
for our negative results may be that there was only one
patient with negative SS-A/SS-B autoantibodies in our
study group.

Another point is that autoantibodies against FcgRla
are detected in the sera of patients with different autoim-
mune diseases (such as SLE, dermatomyositis, pemphigus
and pemphigoid); these antibodies are from subclasses
IgG2 and IgG4, but they are functionally inactive™. In
our study, elevated IgG4 levels were found in 7 patients
treated for SLE.

Moreover, our 17 SAID patients with elevated 1gG4
levels included 6 who suffered from different concomi-
tant diseases which could cause the increase in the serum
level of IgG4. In one patient, nodular sclerosis Hodgkin
lymphoma (HL) was diagnosed histologically. HL cells
frequently express interleukin 13 (IL-13) and its receptor.
Besides exerting several effects on B cells (e.g, promot-
ing their survival and proliferation), 1L.-13 switches the Ig
class to IgG4 and IgEm. In another patient, bullous pem-
phigoid was identified, which is among the most common
blistering autoimmune skin lesions. One of the features
of the disease is the presence of autoantibodies against
hemidesmosomal antigens (i.e., bullous pemphigoid an-
tigen 1 and 2) in the serum and in affected areas of the
skin. The major types of these autoantibodies are IgG4
and IgEmJ. In a third patient, cutaneous lymphocytic vas-
culitis was diagnosed, which could also explain the serum
IgG4 elevation™. In 2 patients, the underlying disease
was accompanied by Hashimoto’s thyroiditis, which can
elevate the IgG4 level since thyroglobulin autoantibodies
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are from subclasses IgG2 and IgG4m. There was also one
patient with bronchial asthma, in which disease elevated
titers of IgG4 can be found"".

Finally, SS was diagnosed in the remaining 4 patients,
one of whom was seronegative, while the others were se-
ropositive. The elevated serum IgG4 level in patients with
seronegative SS may possibly be explained by the pres-

o . 3
ence of Mikulicz’s disease””. Furthermore, an elevated

serum IgG4 level has also been reported in SsH,
However, not all AIP patients display elevated serum
IgG and IgG4 levels. IgG4-negative AIP patients seem to
occur more frequently in Europem. Furthermore, some
AIP cases improve spontaneouslyw. Hence, it cannot be
ruled out that our SAID cohort included AIP patients
who were not diagnosed by the measurement of serum
IgG4 or in whom the morphology of the pancreas had
already normalized by the time of our examination.
Overall, it can be concluded that the serum IgG4 level
may be elevated in SAIDs, but as a consequence of the
concomitant SAID rather than of AIP. The determina-
tion of serum IgG4 does not seem to be suitable for the
differentiation between IgG4-related diseases and SAIDs.

COMMENTS

Background

Autoimmune pancreatitis (AIP) is frequently associated with some other autoim-
mune disease, suggesting that it may be a systemic disorder. The determina-
tion of serum immunoglobulin G4 (IgG4) is a sensitive marker to diagnose AIP
and lgG4-related diseases.

Research frontiers

IgG4 is a sensitive marker in the diagnosis of AIP. The association of AIP and
systemic autoimmune diseases (SAIDs), and the usefulness of the determina-
tion of serum IgG4 in the diagnosis of AIP in patients with SAIDs are not defined.

Innovations and breakthroughs

The authors revealed that the serum IgG4 level may be elevated in SAIDs with-
out the presence of AIP. The determination of serum IgG4 does not seem to be
suitable for the differentiation between IgG4-related diseases and SAIDs.

Applications

This study provides important data about the serum level of IgG4 in SAIDs. The
determination of serum IgG4 does not seem to be suitable for the differentia-
tion between IgG4-related diseases and SAIDs. The diagnosis of AIP in SAIDs
should be made on the results of morphological and histological examination.
Terminology

AIP is an increasingly recognized distinct type of chronic pancreatitis with a pre-
sumed autoimmune etiology. Immunoglobulin G (IgG) has four subclasses (IgG1
through 1gG4) and the 1gG4 subclass accounts for 3%-6% of total serum IgG.

Peer review

This paper discusses the relationship between autoimmune pancreatitis and an
elevated serum IgG4 level in autoimmune diseases, and presents interesting
and potentially important information. The patients used in this study are few
and biased (1 male and 60 female cases), but it is highly significant as a clinical
pilot study. This study is well-designed and written, but there are some points to
be clarified.
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Objective: The aim of this study was to evaluate the effectivity and safety of insulin therapy in patients
with DM secondary to underlying chronic pancreatitis with initially inappropriate glycemic control.
Methods: Pancreatic DM patients treated with oral antidiabetics (OAD) or pre-mixed insulin (PMI) with
HbA1c >7.0% were recruited. Intensive conservative insulin treatment (ICT) (Group A, n = 16) or PMI
(Group B, n = 8) was introduced instead of OAD, or the initial PMI therapy was switched to ICT (Group C,
n = 10). The changes in HbA1lc, fasting plasma glucose, body weight and hypoglycemic events from
baseline to 2 years were followed.
Results: The patients in Group A and B had been treated with oral antidiabetics for 55 + 68 months before
switching to insulin therapy. The level of HbA1c had worsened from 8.3 + 1.5% to 9.8 & 1.7% during this
period. The ICT had reduced HbA1c significantly from 9.7 + 1.8% to 7.6 & 1.4% after 12 weeks, in Group A,
and five patients had HbA1c<7.0%. The introduction of PMI in Group B reduced HbA1c from 10.0 + 1.4%
to 9.0 £ 0.6% by 12 weeks. None of the patients had HbA1c<7.0%. By 12 weeks, the introduction of ICT in
Group C had reduced the level of HbA1c from 8.8 &+ 1.7% to 7.7 & 1.2%. Two patients reached HbA1c<7.0%.
There were two severe hypoglycemic episodes during the 2 years, one—one case in Group A and B.
Conclusions: Oral medication becomes insufficient early in pancreatic DM. Long-term improvement of
glycemic control can be achieved through intensified insulin therapy and in selected cases through PMI
with a low risk of hypoglycemia.
Copyright © 2012, IAP and EPC. Published by Elsevier India, a division of Reed Elsevier India Pvt. Ltd. All
rights reserved.

1. Introduction DM secondary to CP could be more common, which would explain

the frequent finding of an exocrine pancreatic insufficiency in

Pancreatic diabetes mellitus (DM) develops from impairment of
the pancreatic endocrine function due to the progression of
a pancreatic disease such as acute or chronic pancreatitis (CP),
pancreatic surgery or pancreatic carcinoma [1—3]. The World
Health Organization has distinguished pancreatic DM from types 1
and 2 DM and classified it as a specific subtype (type 3c) [4].

The reported prevalence of DM in CP varies between 30 and 83%
[2,3,5,6]. Overall, exocrine pancreatic diseases are believed to be
responsible for DM in around 8% of the cases, but in as many as
15—20% of DM patients in South-East Asia, where tropical pancre-
atitis is endemic [7]. However, the prevalence of CP may be much
higher than previously estimated in the general population, and

* Corresponding author. Tel.: +36 62 545187; fax: +36 62 545185.
E-mail address: czako.laszlo@med.u-szeged.hu (L. Czaké).

diabetics [8,9].

Insulin (B), glucagon (a), pancreatic polipeptid (PP) and
somatostatin (8) producing cells are destroyed in pancreatic DM
[10—13]. The pathomechanism and clinical features of pancreatic
DM therefore differ from those of types 1 and 2 DM, and the
principles of its treatment may also differ [5]. However, there
appears to be a lack of consensus regarding the management of
patients with pancreatic DM [14], as they do not fit into either the
type 1 or 2 DM guidelines recommended by professional bodies
[15,16]. All the large clinical trials, including UK Prospective Dia-
betes Study (UKPDS) and Diabetes Control and Complications Trial
(DCCT), specifically excluded patients with pancreatic DM;
accordingly data are lacking as concerns modern evidence-based
practice in this group of patients. The first and most important
defensive mechanism against hypoglycemia is glucagon secretion.
The risk of hypoglycemia in pancreatic DM is increased due to the

1424-3903/$ — see front matter Copyright © 2012, IAP and EPC. Published by Elsevier India, a division of Reed Elsevier India Pvt. Ltd. All rights reserved.
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absence of glucagons, alcohol consumption, inadequate nutrition
and impaired nutrient absorption due to an exocrine pancreatic
insufficiency.

The aim of this study was to evaluate the effectivity of insulin
therapy from the aspects of glycemic control, body weight and
safety in patients with DM secondary to underlying CP with initially
inappropriate glycemic control. The study was performed in
a university hospital, where pancreatologists and diabetologists
work together.

2. Methods and patients

Pancreatic DM patients, in whom DM was developed secondary
to underlying CP and having HbA1c >7.0%, between 1 January 2007
and 31 December 2010 were recruited in the study. Depending on
the antidiabetic therapy administered up to the time of recruit-
ment, the patients were divided into three groups. In Groups A and
B, the baseline antidiabetic therapy was oral medication, while in
Group C it was pre-mixed insulin (PMI) (Table 1). Because of the
inappropriate glycemic control, the initial oral medications was
switched to intensive conservative insulin treatment (short-acting
insulin three times per day before meals and an intermediate-
acting insulin injection before sleep/ICT/) in Group A and to twice
daily PMI in Group B. Poor compliance or the loss of sight was the
reason for the change to PMI instead of ICT in Group B. The initial
PMI therapy was switched to ICT in Group C. All patients were on
pancreatic enzyme replacement therapy in the
3—5 x 25.000—75.000 IU doses of pancreatin.

The indications for the previous introduction of oral antidiabetic
drugs to our cohort can be explained retrospectively as follows: (1)
the plasma glucose level was only slightly increased, to a level
which is usually normalized by oral antidiabetic drugs in everyday
practice, (2) the fear of severe hypoglycemia, (3) undiscovered
pancreatic disease or the undetected association between pancre-
atic disease and DM.

The changes in HbA1c, fasting plasma glucose, body weight and
hypoglycemic events were followed from baseline to 2 years.

CP was diagnosed on the bases of morphological and functional
diagnostic criteria [17].

The diagnosis of DM was established in accordance with the
criteria of the American Diabetes Association [4]. Patients with
cystic fibrosis were excluded from the study.

All patients provided written informed consent. The study
protocol was in full accordance with the most recent revisions of
the Helsinki Declaration and was approved by the ethics committee
of University of Szeged.

Experimental data were evaluated statistically with the paired-
samples t test. P values <0.05 were accepted as being statistically
significant. Statistical data is expressed as mean =+ SD.

3. Results

Atotal of 297 patients with CP were admitted to our department
in the 4-year period, 112 of them suffered from pancreatic DM. 30
pancreatic DM patients (24 male, 6 female, mean age: 56.4 y, range:
36—76 y) with HbA1c >7.0% were recruited; 16 cases in Group A, 8
cases in Group B, and 10 cases in Group C (Table 1). Because of the
inappropriate glycemic control (HbAlc >9%) after the 2-year
follow-up period four patients were rearranged into the Group C.
The duration of CP was over 10 years. 47% of the patients had
previously undergone pancreatic surgery and 63% of them pre-
sented with calcifications in the pancreas. The etiology involved
chronic alcohol abuse in 63% of the cases (Table 1).

There was a great variety in the prior medication of the patients
in Groups A and B: metformin or sulfonylurea alone; metformin

Table 1
Clinical characteristics of pancreatic diabetic patients.
Group A Group B Group C
Patient (cases) 16 8 10
Male/female 14/2 5/3 7/3
Age mean (range) (y) 54.1 (36—76) 60.6 (46—76) 58.6 (37—76)
Weight mean (range) (kg) 72.1 (60—103.3) 72.7(40.5-94) 77.4(59—104)
Duration of chronic 94 +6.2 15.9 £ 6.5 16.9 + 8.8
pancreatitis (mean) (y)
Pancreatic surgery (cases) 7/16 3/8 6/10
Calcification (cases) 13/16 4/8 4/10
Alcoholic etiology 12/16 4/8 5/10
Duration of diabetes 9.2 +40 145+ 54 16.5 + 8.3
(mean) (y)
HbA1c mean (range) (%) 9.7 +1.8 10.0 £ 14 8.8 + 1.7

and sulfonylurea in combination; sulfonylurea and acarbose in
combination; metformin, sulfonylurea and acarbose in a triple
combination or metformin, sulphonylurea, acarbose and glitazone
in quartet combination (Table 2). On average, these patients had
been treated with oral antidiabetics for 55 + 68 months before
switching to insulin. The level of HbA1c had worsened significantly
by 18.1% (from 8.3 + 1.5% t0 9.8 & 1.7%, p < 0.05) during this period.

After 12 weeks, the introduction of ICT in Group A had signifi-
cantly reduced the fasting plasma glucose by 29% (from
13.0 + 3.9 mmol/l to 9.2 + 2.1 mmol/l, p < 0.002) (Fig. 1A) and
HbA1c by 22% (from 9.7 + 1.8% to 7.6 + 1.4%, p < 0.001) (Fig. 1B).
Five patients had HbA1c<7.0%. By 2 years, both the blood glucose
and HbA1c had further decreased significantly to 8.0 + 2.2 mmol/l
(p < 0.001) and to 74 + 1.4% (p < 0.003), respectively. The body
weight did not change significantly during the 2 years of therapy
(721 vs 72.9 kg, p = 0.708). With the exception of one patient who
was a habitual drinker, none of the patients reported any severe
hypoglycemic episode (i.e. requiring external assistance) or was
hospitalized for hypoglycemia, though minor hypoglycemic attacks
with good warning were documented.

After 12 weeks, the introduction of PMI twice a day in Group B
had reduced the fasting plasma glucose by 12% (from 13.2 + 3.1 to
11.6 £ 2.9 mmol/l), (p = 0.190) (Fig. 1A) and HbA1c by 10% (from
10.0 + 1.4% t0 9.0 + 0.6%), (p = 0.291), but not significantly (Fig. 1B).
The blood glucose and HbAlc had improved further:
(10.2 + 2.2 mmol/l (p = 0.07) and 8.6 + 0.9% (p = 0.23), respec-
tively) by 2 years, though none of the patients had a HbAlc level
<7.0%. The body weight did not change significantly (72.7 vs
71.6 kg, p = 0.796).

After 12 weeks, the introduction of ICT in Group C had reduced
the fasting plasma glucose by 19% (from 12.2 + 3.3 mmol/l to
9.9 + 2.5 mmol/l), (p = 0.127) (Fig. 1A) and the level of HbAlc by
13% (from 8.8 + 1.7% to 7.7 + 1.2), (p < 0.04), the latter signifi-
cantly (Fig. 1B). Two patients reached HbAl1c <7.0%. By 2 years, the
blood glucose remained stable (9.8 + 3.1 mmol/l, p = 0.139), but
HbA1lc had decreased further, significantly (7.6 &+ 1.2%, p < 0.04)
(Fig. 1A and B). The body weight of these patients did not change
significantly during the 2 years of therapy (774 vs 79.1 kg,

Table 2
Initial pharmacological treatment used in patients with pancreatic diabetes in Group
A and B.

Treatment N

Metformin alone

Sulphonylurea alone

Metformin and sulphonylurea combination

Sulphonylurea and acarbose combination

Metformin, sulphonylurea and acarbose combination
Metformin, sulphonylurea, acarbose and glitazone combination
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Fig. 1. Efficacy of insulin therapy in pancreatic diabetes. Changes in fasting plasma
glucose (A) and HbA1lc (B) after the introduction of intensive conservative insulin
therapy (Group A) or twice daily premix insulin (Group B) instead of oral medication.
The initial premix insulin therapy was switched to intensive conservative insulin
therapy in Group C. * significant difference (p < 0.05) vs baseline.

p = 0.498). With the exception of one case on PMI therapy because
of a concomitant viral infection, no severe hypoglycemic episode
or hospitalization was necessary due to hypoglycemia in Groups B
and C.

The daily average dose of insulin in Groups A, B and C was
30.4 £+ 11.8, 29.9 & 12.4 and 40.1 & 8.1 IU, respectively. The better
glycemic control required a higher amount of insulin during ICT as
compared with the initial PMI therapy in Group C (38.4 4+ 12.6 vs
40.1 +£8.14 1U, p = 0.91).

4. Discussion

The present study has demonstrated that long-term improve-
ment of glycemic control was achieved without the risk of hypo-
glycemia in our cohort of pancreatic DM patients through the use of
insulin therapy.

No evidence-based study relating to treatment practice in
pancreatic DM has been reported to date. All the large clinical trials,
including UKPDS and DCCT, specifically excluded patients with
pancreatic DM [15,16]. Some authors suggest a trial of oral antidi-
abetic agents followed by insulin therapy when the need arises
[18,19]. However, insulin sensitizers (biguanides and glitazones)
and the carbohydrate absorption inhibitor a-glucosidase should be
avoided in pancreatic DM since the major pathogenetic defect is
a lack of insulin and because of the coexisting maldigestion and
consequent leanness. Furthermore, their side-effects (bloating,
diarrhea and abdominal pain) would add to the similar symptoms
caused by CP. Since patients with pancreatic DM may occasionally
be capable of insulin secretion, sulphonylureas may initially be of
benefit. However, CP is a progressive disorder and the use of sul-
phonylureas can accelerate the exhaustion of beta-cells. Indeed, in
our patients who had received sulfonylurea medication, glycemic
control became inappropriate much earlier than as secondary
sulfonylurea failure develops in type 2 DM [20]. Furthermore,
sulfonylurea may cause hypoglycemia and is often contraindicated
due to the accompanying liver disease [3]. Overall, the application
of oral antidiabetic drugs in pancreatic DM is generally not
recommended.

The primary hormonal abnormality in pancreatic DM is
decreased insulin secretion [1-3]. Moreover, pancreatic DM is
considered to be a result not merely of impaired insulin produc-
tion, but also of coexisting hepatic insulin resistance and alter-
ations in insulin action [13,21]. The loss of counterregulatory
hormones from the pancreas (e.g. somatostatin and glucagon)
makes difficult to achieve good glycemic control in pancreatic DM.
The maldigestion of carbohydrates due to the coexisting pancreatic
exocrine insufficiency, the concomitant alcohol consumption and
hepatic disease, the lack of compliance with the prescribed diet
and/or medical therapy, and the enhanced intestinal transit further
hamper the appropriate glycemic treatment of these patients [3].
These factors may lead to frequent, severe and unpredictable
hypoglycemic episodes that may prove lethal in patients on insulin
[5,22]. However, in contrast with previous observations [5], our
study revealed that severe hypoglycemia was not a common
problem in patients with pancreatic DM treated with insulin.
Furthermore, the frequency of hypoglycemia in patients who
continued to consume alcohol was clearly higher than in patients
who had stopped drinking [5]. Accordingly, ICT should be
administered only to selected patients who do not consume
alcohol and display compliance.

Patients with pancreatic DM display deficiencies in both basal
and postprandial insulin secretion. To mimic physiological insulin
secretion, the supplementation of prandial and basal insulin levels
is important. The clinical efficacy of a multiple-insulin-injection
regimen in pancreatic DM has been reported [23]. It is sug-
gested that insulin therapy should be started in pancreatic DM as
early as possible, when the beta-cells are still capable of secreting
insulin [24,25]. The introduction of early insulin therapy promotes
the maximal preservation of the patient’s own insulin secretion.
The preserved endogenous insulin secretion can adapt to the
changing plasma glucose level, with the consequence that these
patients are less prone to hypoglycemia, and glycemic control is
more stable.

The administration of long-acting insulin twice a day is usually
not recommended in pancreatic DM, because of the possibility of
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interference and the danger of severe hypoglycemia [26]. However,
as long as the beta-cells are capable of secreting insulin, glycemic
control may be accomplished by twice a day administration of
intermediate or PMI. Indeed, in our selected cases (Group B), good
glycemic control was achieved without the risk of hypoglycemia by
means of the twice a day administration of PMI. However, to
accomplish the recommended glycemic control in Group C, inten-
sified insulin therapy was needed instead of twice daily PMI. This
regime preserves the endogenous insulin secretion, and can easily
be adapted to the daily activities in cooperating patients.

All of our patients demonstrated reduced HbA1c level after the
induction of ICT or PMI (Fig. 1B). The extents of reduction of HbAlc
after 3 months in Groups A, B and C were 22, 10, 13%, respectively.
Furthermore, stable long-term control of the blood glucose and
HbA1c levels was attained with insulin therapy by 2 years.

In summary, the present study suggests that, though oral
medication may become insufficient early in pancreatic DM. The
best long-term glycemic control can be achieved without the risk of
hypoglycemia through intensified insulin therapy and in selected
cases with PMI.
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Osszefoglalas

A pancreatogen diabetes mellitus patomechanizmusa és kezelése eltér az egyéb etioldgidju cukorbetegségekétdl. A te-
rdpidra vonatkozéan nincs konszenzus, s nem dll rendelkezésre klinikai vizsgdlatokon alapuld evidencia sem. A szerz6k
vizsgdlatdnak célja az inzulinterdpia hatdsossdgdnak tanulmdnyozdsa a glykaemids kontroll és a hypoglykaemia eléfor-
duldsi gyakorisdgdnak tiikrében azokndl a betegeknél, akiknél a diabetes mellitus krénikus pancreatitis sz6védményeként
alakult ki és a cukoranyagcsere nem volt megfelel6en bedllitva. A vizsgdlat sordn azon pancreatogen diabeteses betegeket
vdlasztottdk be, akik ordlis antidiabetikus vagy premixinzulin-kezelés alatt dlltak és HbA, -értékiik elérte vagy meghaladta
a 7,0%-ot. A vizsgdlat sordn az ordlis antidiabetikus kezelést intenzifikdlt inzulinterdpidra (A csoport, n=16) vagy premix
inzulinra (B csoport, n=8), mig a kezdeti premixinzulin-terdpidt intenzifikdlt inzulinkezelésre (C csoport, n=10) dllitottdk
dt. Két éven dt kévették a HbA,, az éhomi vércukor és a testsuly vdltozdsdt, valamint a hypoglykaemids események gya-
korisdgdt. Az A és B csoport betegei a terdpiamddositds elétt 55+68 hénapon keresztiil dlltak ordlis antidiabetikus kezelés
alatt. Ezen id6szakban a HbA,. értéke 8,3+1,5%-rdl 9,8+1,7%-ra emelkedett. A 12 hetes intenzifikdlt inzulinterdpidt ko-
vetben az dtlagos HbA, ~szint 22%-kal, 9,7+1,8%-rél 7,6+1,4%-ra (p<0,001) csGkkent az A csoportban. Ot beteg érte el a
kivdnt 7,0%-ndl alacsonyabb HbA,-értéket. A premix inzulin bevezetését kbvetéen 12 héttel a B csoportban a HbA, -szint
10,0+1,4%-rdl 9,0+0,6%-ra (p=0,291) vdltozott, vagyis csak 10%-kal, de nem szignifikdns mértékben csékkent. A betegek
koziil senki sem érte el a 7,0% alatti HbA,-értéket. A C csoportban az intenzifikdlt inzulinkezelés 12 hete alatt a HbA,. 13%-
kal, 8,8+1,7%-rdl 7,7+1,2%-ra (p<0,04) cs6kkent. Két beteg érte el a 7,0%-ndl alacsonyabb célértéket. A két év folyamdn
két sulyos hypoglykaemids epizdd zajlott le a vizsgdlt betegek k6zott. A vizsgdlat eredményei megerdésitik, hogy az ordlis
antidiabeticumok pancreatogen diabetes mellitusban hamar elégtelennek bizonyulnak. A szerz6k eredményei igazoljdk,
hogy kielégité hosszu tdvu glykaemids kontroll érhetd el intenzifikdlt inzulinterdpia segitségével. A sulyos hypoglykaemia
veszélye csekély. A megfelel6 pancreasenzim-pétlds elengedhetetlen.

B Kulcsszavak: pancreatogen diabetes, kronikus pancreatitis, glykaemids kontroll, inzulin, ordlis
antidiabetikus kezelés, pancreasenzim-szubsztitticio

Improved glycemic control in pancreatic diabetes

through intensive insulin therapy

The management of pancreatic diabetes mellitus lacks consensus, as it does not fit into either the type 1 or 2 diabetes
guidelines. The aim of this study was to evaluate the effectivity of insulin therapy as concerns glycemic control and safety in
patients with diabetes secondary to underlying chronic pancreatitis with initially inappropriate glycemic control. Patients
suffered from pancreatic diabetes mellitus and treated with oral antidiabetics or pre-mixed insulin with HbA,.>7.0% were

Eredeti kozlemény
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recruited in the study. Intensive insulin therapy (Group A, n=16) or pre-mixed insulin (Group B, n=8) was introduced instead

of oral antidiabetics, or the initial pre-mixed insulin therapy was switched to intensive insulin therapy (Group C, n=10). The
changes in HbA,,, fasting plasma glucose, body weight and hypoglycemic events from baseline to 2 years were followed.
The patients in Group A and B had been treated with oral antidiabetics for 5568 months before switching to insulin
therapy. The level of HbA, had worsened from 8.3£1.5% to 9.8+1.7% during this period. The intensive insulin therapy
had reduced HbA, by 22% (from 9.7+1.8% to 7.6+1.4%, p<0.001) after 12 weeks, in Group A, and 5 patients had HbA,.
<7.0%. The introduction of pre-mixed insulin in Group B did not reduced HbA,_ significantly (from 10.0+1.4% to 9.0+0.6%,
p=0.291) by 12 weeks. None of the patients had HbA, . <7.0%. By 12 weeks, the introduction of intensive insulin therapy in
Group C had reduced the level of HbA, by 13% (from 8.8+1.7% to 7.7+1.2%, p<0.04). Two patients reached HbA,;.<7.0%.
There were two severe hypoglycemic episodes during the 2 years. Oral medication becomes insufficient early in pancreatic
diabetes mellitus. The results of this study show that adequate long-term glycemic control can be achieved through intensi-
fied insulin therapy with a low risk of hypoglycemia. Appropriate pancreatic exocrine replacement therapy is important.

B Key words: pancreatic diabetes, chronic pancreatitis, glycemic control, insulin, oral antidiabetic medication,

pancreatic enzyme replacement
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Roviditések

KP: kronikus pancreatitis (chronic pancreatitis); DCCT: Diabetes Control and Complications Trial; DM: diabetes melli-
tus; ICT: intenziv konzervativ inzulinkezelés (intensive conservative insulintherapy); OAD: oralis antidiabeticum (oral
antidiabetics); PMI: premix inzulin (pre-mixed insulin); UKPDS: UK Prospective Diabetes Study

pancreatogen diabetes mellitus (DM) a
Al;asnyélmirigy exokrin betegségei kovet-
eztében kialakul6 cukorbetegség. Okoz-
hatja az akut vagy a kronikus pancreatitis (KP)
progresszidja, cystds fibrosis, de eredményezhe-
ti pancreasmitét €s malignus folyamat is."*** A
WHO a pancreatogen DM-et megkiilonbozteti az
1-es és 2-es tipusi DM-tdl és a diabetes egy kiilon
alcsoportjanak tekinti (3¢ tipusi DM).?

A DM 30 és 83% kozotti gyakorisaggal fordul
el6 kronikus pancreatitisben, fiiggéen a betegség
etiologidjatol, idStartamatdl és a meszesedés je-
lenlététS1.>*7 Altalanossagban elmondhatd, hogy
az exokrin pancreas betegségei a DM kialakulasa-
nak kb. 8%-aért tehetdk feleldssé, azonban ugyan-
ez az arany Délkelet-Azsidban akéar a 15-20%-ot
is elérheti az endémids el6forduldsu trépusi panc-
reatitisnek koszonhetéen.® A boncoldsi adatok
alapjan a KP prevalencidja magasabb, mint aho-
gyan azt korabban gondoltuk, igy a KP talajan ki-
alakulé DM is gyakoribb korkép lehet. Ez a fel-
tételez€s megmagyardzza, hogy a cukorbetegség
miért tarsul olyan gyakran az exokrin hasnyalmi-
rigy elégtelenségével. ™!’

Pancreatogen DM-ben mind a béta-, mind az al-
fa-sejtek karosodnak, ezért a betegség patomecha-

nizmusa és klinikai jellemzdi is eltérnek az 1-es és
2-es tipusi DM-td], s ennek megfelelen a kezelés
alapelvei is kiillonbozéek.® A glukagonelvalasztas
az els6 és legfontosabb védekezd mechanizmus a
hypoglykaemia ellen, amelynek megsziinése panc-
reatogen DM-ben sulyos hypoglykaemidhoz ve-
zethet. Az alkoholfogyasztas és a kovetkezményes
majkarosodas, az elégtelen taplalékbevitel és az
exokrin hasnyalmirigy elégtelenségének koszon-
hetden csokkent tapanyagfelszivodas csak tovabb
noveli a hypoglykaemia veszélyét. A pancreatogen
DM kezelésével kapcsolatban nincs egységes kon-
szenzus," mivel az sem az 1-es, sem a 2-es tipu-
st DM terapias protokolljaba nem illik bele.'*" A
nagy klinikai vizsgalatokban (UKPDS, DCCT) a
pancreatogen diabetes kizard tényezOként szere-
pelt; kovetkezésképpen nincs bizonyitékokon ala-
puld gyakorlat ebben a betegcsoportban.
Vizsgalatunk célja, hogy az inzulinkezelés haté-
konysagat tanulmanyozzuk a glykaemias kontroll, a
testsuly és a hypoglykaemia kockdzatdnak vonatko-
zasaban azon betegek esetében, akiknél a DM kro-
nikus pancreatitis szovodményeként alakult ki és
cukoranyagcseréjitk nem volt megfelelden beéllitva.
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1. tdbldzat. A pancreatogen diabeteses betegek klinikai jellemzéi

Eredeti kozlemény

A csoport B csoport C csoport
Esetek szama 16 8 10
Férfi:n6 arany 14:2 5:3 73
Atlagéletkor (terjedelem) (év) 54,1 (36-76) 60,6 (46-76) 58,6 (37-76)
Atlagos testsuly (terjedelem) (kg) 72,1 (60-103,3) 72,7 (40,5-94) 77,4 (59-104)
A kronikus panicdrg.'t:\:rttl;r;ean(rlé:ill)lasanak atlagos 9.4+6,2 15.9+6,5 16,9+8,8
Pancreasmiitét (esetek szama) 7/16 3/8 6/10
Meszesedés (esetek szama) 13/16 4/8 4/10
Alkoholos eredet 12/16 4/8 5/10
A diabetes fennallasanak atlagos id6tartama (év) 9,2+4,0 14,5+5,4 16,5+8,3
Atlagos HbA, -érték (terjedelem) (%) 9,7+1,8 10,0+1,4 8,8+1,7

Betegek és médszerek

2007. januar 1. és 2010. december 31. kdzott olyan
pancreatogen DM-es betegeket vontunk be vizsga-
latunkba, akiknél a cukorbetegség a mar fennal-
16 idiilt hasnyalmirigy-gyulladas talajan alakult ki,
valamint HbA -értékiik elérte vagy meghaladta a
7,0%-0s célértéket.

A kiindul6 antidiabetikus kezelést alapul véve a
betegeket harom csoportba osztottuk. Az A és B
csoportban ez ordlis antidiabeticum (OAD), mig
a C csoportban premix inzulin (PMI) volt (1. tdb-
ldzat). A nem megfeleld glykaemias kontroll miatt
az A csoportban az OAD-terédpidt intenzifikélt in-
zulinkezelésre (ICT), mig a B csoportban — egyiitt-
miikodés hidnyaban és/vagy gyengénlatds miatt —
napi kétszeri PMI-re véltoztattuk. A C csoportban
a PMI helyett ICT bedllitasa tortént. Enzimpot-
lasként betegeink 3-5 x 25000-75000 E pankre-
atint kaptak.

A HbA,, az éhomi vércukor és a testsuly valto-
zasat, valamint a hypoglykaemia gyakorisagat vizs-
galtuk a terapiavaltoztatast kovetd elsd két évben.

A KP diagnozisat a morfoldgiai €s funkcionalis
diagnosztikus kritériumok alapjan allitottuk fel.'*

A DM az Amerikai Diabetes Tarsasag kritéri-
umrendszere alapjan keriilt diagnosztizilasra.’ A
vizsgalt betegek koziil cystas fibrosisban senki sem
szenvedett.

Minden beteg irasos tdjékoztatasban részesiilt.
A vizsgalati protokoll megfelel a Helsinki Dekla-
racié legutobbi kiadasaban eldirtaknak.

Statisztikai becsléseinket paros t-prébaval vé-
geztiik. A szignifikanciaszintet p<0,05 értéken

hataroztuk meg. Eredményeinket atlag+standard
deviacié formdjaban kozoljiik.

Eredmények

A vizsgélt négy év sordn 297 krénikus pancreati-
tises beteget regisztraltunk, kozottiik 112-nek volt
pancreatogen DM-e. 30 beteg (24 férfi, 6 nd, at-
lagéletkor 56,4 [36-76] év) HbA, -értéke érte el
vagy haladta meg a 7,0%-ot. Az A csoportba 16,
a B csoportba 8, a C csoportba pedig 10 beteg ke-
riilt bevonasra (1. tablazat). Négy beteget a 2 éves
ellendérzés soran észlelt elégtelen glykaemias kont-
roll (HbA,.>9%) miatt a C csoportba soroltunk
at. A KP atlagos idStartama a 10 évet meghalad-
ta. A betegek 47%-a korabban hasnyalmirigy-mu-
téten esett 4t, 63%-uknal pancreasmeszesedés ala-
kult ki. A KP koérokaként az esetek 63%-aban a
talzott alkoholfogyasztas volt feleldssé tehetd (1.
tablazat).

2. tdbldzat. Kezdeti ordlis antidiabetikus terdpia
pancreatogen diabetesben az A és B csoportban

Metformin-monoterépia 4
Sulfanylurea-monoterapia 12
Metformin és sulfanylurea egyiitt
Sulfanylurea és akarboz egyiitt
Metformin, sulfanylurea és akarb6z harmas

kombinaciéja

Metformin, sulfanylurea, akarbdz és glitazon négyes
kombinaciéja
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Az A és B csoportban az inzulinterapiara vald
valtast megel6zéen az antidiabeticumok széles va-
lasztékat alkalmaztak: metformint vagy sulfanylu-
reat monoterapiaban; metformint és sulfanylureat
egyiitt; sulfanylureat akarbodzzal tarsitva; metfor-
min, sulfanylurea és akarb6z harmas kombinaci-
djat vagy metformint, sulfanylureat, akarbozt és
glitazont egyiittesen (2. tdbldzat). Atlagosan az
OAD-kezelés 55+68 honapig tartott az inzulinra
valé valtas eldtt, ezen idészak alatt a betegek at-
lagos HbA,-értéke 18,1%-kal romlott, 8,3+1,5%-
6l 9,8+1,7%-ra (p<0,05) emelkedett.

Az ICT bevezetését kovetden 12 héttel az A cso-
portban az éhomi vércukorérték szignifikans, 29%-
os csokkenését sikerilt elérni: 13,0£3,9 mmol/I-rél
9,2%+2,1 mmol/l-re (p<0,002). A HbA, -szint szin-
tén szignifikins, 22%-os javuldsit tapasztaltuk:
9,7+1,8%-10l 7,6+1,4%-ra (p<0,001); ezen iddS-
szak alatt 5 beteg érte el a 7,0% alatti HbA  -ér-
téket. A két év soran mind az éhomi vércukor,
mind a HbA, tovabbi szignifikins csokkenését
tapasztaltuk, mig az el6bbi 8,0=2,2 mmol/l-re
(p<0,001), az utébbi 7,4+1,4%-ra (p<0,003)
csokkent. A betegek testsilya a kétéves utanko-
vetés sordn szignifikdnsan nem valtozott (72,1 kg
vs. 72,9 kg, p=0,708). Sulyos hypoglykaemias epi-
z6dot (amely orvosi beavatkozast indokolt volna)

csak egy betegnél lattunk, a hypoglykaemia miat-
ti intézeti felvételt a rendszeres, talzott alkohol-
fogyasztas eredményezte. Azonban kisebb, alarmi-
rozo tiinetekkel jaré hypoglykaemias rosszullétek
el6fordultak.

A B csoportban a 12 hetes, napi kétszeri PMI-te-
rapia mellett az éhomi glukéz 12%-kal, 13,2+3,1
mmol/l-rél 11,629 mmol/l-rte (p=0,190), mig
a HbA,. 10%-kal, 10,0x1,4%-r6l 9,0+0,6%-ra
(p=0,291) valtozott. A két év folyaméan a vércu-
kor- és a HbA, -értékek is tovabbi javulast (rend-
re p=0,07 és p=0,23) mutattak (10,2%=2,2 mmol/],
ill. 8,6£0,9%), de egyik beteg sem érte el a 7,0%
alatti HbA, -célértéket. A betegek testsilya szig-
nifikdnsan nem véltozott (72,7 kg vs. 71,6 kg,
p=0,796).

A C csoport esetében az ICT bevezetését kove-
téen 12 hét alatt az éhomi plazmaglukéz 19%-kal,
12,2+3,3 mmol/l-rél 9,9+2,5 mmol/l-re valtozott
(p=0,127), mig a HbA,, 13%-kal, 8,8+1,7%-rdl
7,7£1,2%-ra (p<0,04) csokkent. Két beteg érte el
a 7,0% alatti HbA -értéket. Két év alatt az €ho-
mi vércukor jelentésen nem valtozott (9,8%3,1
mmol/l, p=0,139), azonban a HbA,, szignifikdnsan
tovabb csokkent (7,6 +1,2%, p<0,04) (1. dbra). Je-
lentds testsulyvaltozas a két év soran ezen beteg-
csoportban sem volt megfigyelhetd (77,4 vs. 79,1

A vércukorszint véltozasa
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1. dbra. Az inzulinterdpia hatékonysdga pancreatogen diabetes mellitusban. A vércukorszint (A) és a HbA, -érték
(B) vdltozdsa ordlis antidiabetikus kezelésrél intenzifikdlt inzulinterdpidra (A csoport), illetve napi kétszeri premix
inzulin adagoldsdra (B csoport) térténd dttérés esetén. A C csoportban a kezdeti premix inzulint intenzifikdlt inzu-

linkezelésre vdltoztattuk.
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Eredeti kozlemény

kg, p=0,498). Sulyos hypoglykaemids epizddot, il-
letve emiatt sziikségessé valt korhazi felvételt sem
a B, sem a C csoportban nem tapasztaltunk, azon-
ban egy PMI-kezelés alatt 4ll6 beteg intézeti ella-
tasra szorult, mivel cukoranyagcseréjét egy tarsuld
virusinfekci6 billentette ki egyensulyabol.

A napi atlagos inzulinsziikséglet a terdpiamo-
dositast kovetéen 30,4+11,8, 29,9+12.4 illetve
40,1+8,1 NE volt, rendre az A, B és C csopor-
tokban. A C csoport eseteinek elemzése alap-
jan a jobb cukoranyagcsere biztositdsa érdekében
az ICT soran minimalisan nagyobb adag inzulin-
ra volt sziikség, mint PMI mellett (38,4=12,6 vs.
40,1£8,1 NE, p=0,91).

Megbeszélés

Vizsgalatunk alapjan inzulinterdpia alkalmazasa-
val megfelel6 hosszu tavi cukoranyagcsere-kont-
roll érhetd el pancreatogen DM-ben a hypoglyka-
emia veszélye nélkiil.

zonyitékokon alapul6 vizsgalat napjainkig nem tor-
tént, mivel a nagy klinikai tanulmanyok (UKPDS,
DCCT) esetében a pancreatogen DM kizar6 kri-
térium volt.'>"

Egyes ajanlasok szerint OAD-okkal érdemes
kezdeni a terapiat, majd ha ez elégtelenné valik,
akkor inzulinra valtani.® Pancreatogen DM-ben
azonban az inzulinérzékenyitd készitmények (bi-
guanidok és a glitazonok), illetve a szénhidrat-fel-
szivodast gatld a-glukozidaz mellézése javasolt.
Egyrészt, mert a f6 patogenetikai probléma az in-
zulin hidnya, masrészt pedig a fennall6 felszivoda-
si zavar €s a kovetkezményes alultaplaltsag miatt.
Rdaadéasul a készitmények mellékhatasai (puffa-
dés, hasmenés, hasi fajdalom) az idiilt hasnyalmi-
rigy-gyulladds hasonlé tiineteit csak felerdsitik.'®
Mivel pancreatogen DM-ben az inzulinszekrécio
kiesése nem teljes, kezdetben a sulfanylurea j6 ha-
tast lehet. Tekintettel azonban arra, hogy a KP
progressziv betegség, a sulfanylurea a béta-sejtek
kimeriilését felgyorsitja.'” Ezt bizonyitja az az ész-
revétel is, hogy a sulfanylureakezelésben részesii-
16 betegeink cukoranyagcseréje sokkal korabban
elégtelenné valt, mint ahogy a 2-es tipusu dia-
betesesek esetében a mésodlagos sulfanylureare-
zisztencia kifejlédik." A sulfanylurea raadéasul hy-

poglykaemizal és gyakran kontraindikélt a kisérd
majelégtelenség miatt.’> Osszességében elmondha-
t6, hogy az oralis antidiabetikus kezelés pancrea-
togen DM-ben nem javallt.

Pancreatogen DM-ben az elsédleges hormona-
lis eltérés a csokkent inzulinszekrécid.'** Azon-
ban a cukorbetegség kialakuldsa nemcsak a karo-
sodott inzulintermelésnek koszonhetd, hanem a
tarsuld inzulinrezisztencianak és az inzulin meg-
valtozott hatdsanak.'”® A hasnyalmirigy altal ki-
valasztott ellenregulaciés hormonok (a szomatosz-
tatin €s a glukagon) csokkent termel6dése miatt
is nehezitett pancreatogen DM-ben a megfeleld
glykaemias kontroll biztositasa. Az exokrin has-
nyalmirigy elégtelensége miatt karosodott szén-
hidrat-felszivodas, a rendszeres alkoholfogyasztas
és a tarsuld majbetegség, a diéta be nem tarta-
sa, a gyogyszerek onkényes elhagyasa és a gyor-
sult béltranzit mind csak tovabb neheziti a cukor-
anyagcsere megfeleld bedllitasit.’ Ezen tényezdk
gyakori, silyos és elére nem jelezhetd hypoglyka-
emias epizddokat idézhetnek eld, olyanokat, ame-
lyek akar haldllal is végzddhetnek.**! A korabbi
megfigyelésekkel ellentétben® vizsgalataink arra
utalnak, hogy az inzulinnal kezelt pancreatogen
diabeteses betegek korében a sulyos hypoglyka-
emia nem olyan gyakori probléma. A hypoglyka-
emia a terapiatol fiiggetlentil sokkal gyakrabban
fordult elé azoknal a betegeknél, akik tovabbra is
rendszeresen fogyasztottak alkoholt, mint azok-
nal, akik fel tudtak hagyni ezen karos szenvedé-
lytikkel.® Eppen ezért, az ICT csak azon betegek-
nek ajanlhato, akik nem fogyasztanak alkoholt és
képesek kezel6orvosukkal egyiittmiikodni. A meg-
feleld enzimszubsztitticié elengedhetetlen a panc-
reatogen diabetest kiséré felborult metabolikus
egyensily mérséklése érdekében.”? Enzimpotlas
nélkill a tapanyagok felszivodasa kiszamithatat-
lanna valik, és az inzulin vércukorcsokkents ha-
tasa korabban jelentkezik a tdpanyagok vércukor-
emeld hatasénal, ami hypoglykaemiahoz vezet.”
F6étkezések mellé adott 25000-50000 NE lipazt
tartalmazd gyomornedv-ellenallé kapszula bevéte-
le, valamint a kisebb étkezések soran elfogyasztott
10000-25000 NE lipaz a legtobb beteg szamara
elégséges enzimpotlast jelent.”

A pancreatogen diabetes megfelel6 kezeléséhez
elengedhetetlen a kiséré hasnyalmirigy-betegség
diagnosztizadldsa. Korabbi tanulményok alapjan a
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pancreatogen DM-et a diabetesek 1-7%-aért tet-
ték felelssé.*!" Azonban az exokrin és endokrin
hasnyalmirigy betegségeinek gyakori (40%) tarsu-
lasa a pancreatogen DM magasabb prevalenciajat
sejteti.'” Hardt és munkatdrsai a pancreatogen dia-
betes kritériumait (azaz az autoantitestek hianyat,
a tarsuld exokrin pancreaselégtelenséget és a tipu-
sos morfoldgiai eltéréseket) is figyelembe véve di-
abeteses betegeiket Ujracsoportositottak, ez alap-
jan a péciensek 8%-a a DM 3c csoportjiba keriilt.
Ez az arany is alabecsiiltnek tiinik, mert definici6-
juk szerint mind az exokrin hasnyalmirigy elégte-
lenségének, mind a morfoldgiai eltéréseknek jelen
kellett lennitik a KP diagnosztizdlasahoz, azonban
a funkciondlis tesztek csupan a diabeteses bete-
gek 15%-anal voltak elérheték.” A pancreatogen
DM pontos eléfordulasa protokollfiiggd, €s sok
mulik a diabetolégusok és a gasztroenterologusok
kozotti kommunikacion is. Minden Gjonnan felfe-
dezett diabeteses beteg esetén, illetve akkor, ha
az optimalisnak vélt antidiabetikus kezelés elle-
nére a cukoranyagcsere nem kielégits, sziikséges
a képalkotd6 vizsgalatok elvégzése a pancreatogen
DM diagnosztizalasdhoz.” A pancreascarcinomas
esetek 30%-aban Gjonnan diagnosztizilt pancrea-
togen DM mutathat6 ki, ami szintén a pancreas
morfoldgiai vizsgalatanak sziikségességét tamaszt-
ja ala frissen felfedezett DM esetén.”

Pancreatogen DM-ben mind a bazalis, mind a
postprandialis inzulinelvalasztis karosodott. A fi-
ziologias inzulinszekrécié biztositasa érdekében
mind az étkezésekkor sziikséges, mind a bazalis
inzulinszekréciét potolni kell.” A napi tobbszori
inzulinadagolas pozitiv hatdsat pancreatogen dia-
betesben mar leirtak.” Az inzulinterdpia bevezeté-
se a béta-sejtek kimeriilését megelézden javasolt.”
Az inzulinadagolds mihamarabbi, idében torténd
megkezdésével a betegek sajat hormonelvalasz-
tasat 6vjuk. A még megmaradd endogén inzulin-
szekrécio alkalmazkodni képes a vércukor ingado-
zasahoz, ezaltal a betegek kevésbé hajlamosak a
hypoglykaemidra és cukoranyagcseréjik is stabi-
labb.

Hossza hatast inzulin napi kétszeri adagola-
sa pancreatogen diabetesben az elhizddé hata-
sok akkumuladlodasa, ezaltal a sdlyos hypoglyka-
emia vesz€élye miatt altaldban nem javasolt.’’ Az
OAD-terapiat kévetéen PMI-kezeléssel a B cso-
port betegeinek egy részében tudtuk csak a HbA,,

értékét csokkenteni; a betegek felében az elégte-
len glykaemias kontroll miatt PMI helyett ICT al-
kalmazdséara kényszeriiltiik. A C csoportban pedig
a megfeleld glykaemias kontroll biztositasa érde-
kében a napi kétszeri PMI helyett intenzifikélt in-
zulinkezelésre kellett attérni. Ez a terapia megov-
ja az endogén inzulintermelést, rdadasul ez a fajta
adagolasi mod egylittmikddd beteg esetén a napi
tevékenységhez biztonsaggal igazithato.

Vizsgalatunk alapjan Osszességében elmondha-
t6, hogy az OAD-kezelés pancreatogen DM-ben
koran elégtelenné valhat. Hosszd tavon a leg-
megfelelébb cukoranyagcsere-kontroll intenzifi-
kalt konzervativ inzulinterapia mellett érhetd el,
anélkiil, hogy salyosabb hypoglykaemiatdl tartani
kellene. Az emésztés és a felszivodas javitasa ér-
dekében, valamint a hypoglykaemia veszélyének
csokkentése céljabol a hidnyz6 pancreasenzime-
ket nagy dézisban pdtolni kell.
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