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Abstract:

Glucocorticoid therapy is effective for treating autoimmune pancreatitis, but autoimmune pancreatitis itself
and steroid therapy aggravate glycemic control. A 77-year-old man with type 2 diabetes was consulted due to
aggravation of glycemic control. He was diagnosed with autoimmune pancreatitis. We promptly started gluco-
corticoid therapy for autoimmune pancreatitis and insulin therapy for glycemic control. Subsequently, both
pancreatitis and diabetes were markedly ameliorated. After stopping glucocorticoid therapy, good glycemic
control continued with diet therapy alone. Starting glucocorticoid therapy at an early stage of autoimmune

pancreatitis is very important for preserving the insulin secretory capacity and improving glycemic control.
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Introduction

Autoimmune pancreatitis, which was first proposed by
Yoshida et al. (1) in 1995, is a pancreatic disorder character-
ized by immunological abnormalities. Two histological sub-
types of autoimmune pancreatitis have been recognized, and
type 1 autoimmune pancreatitis is regarded as a subtype of
Immunoglobulin (Ig)G4-related diseases (2, 3). According to
previous reports, approximately 40-80% of autoimmune pan-
creatitis cases are associated with diabetes mellitus, and ap-
proximately 30-40% of autoimmune pancreatitis patients
have a history of diabetes treatment (4, 5). Glucocorticoid
therapy is considered effective for treating autoimmune pan-
creatitis, but both autoimmune pancreatitis itself and gluco-
corticoid therapy are risk factors for aggravating glycemic
control (4, 6). Therefore, whether or not glucocorticoid ther-
apy is truly beneficial for the pancreatic function in subjects
with autoimmune pancreatitis and diabetes has been contro-
versial.

Case Report

A 77-year-old man with type 2 diabetes (T2DM) con-
sulted our hospital due to elevated HbAlc levels. He had
been treated with only diet therapy for T2DM for about 10
years, and there were no remarkable findings on physical or
neurological examinations. He had a history of pharyngeal
cancer at 61 years of age and prostatitis at 71 years of age
but no remarkable family history.

On admission, his height, body weight and body mass in-
dex (BMI) were 160.8 cm, 52.8 kg and 20.4 kg/m’, respec-
tively. His vital signs included a heart rate of 60 beats/min
and blood pressure of 96/56 mmHg. He was a smoker but
had stopped smoking at 61 years of age, and he was not a
drinker. His glycemic control was poor [plasma glucose, 421
mg/dL; hemoglobin Alc (HbAlc), 10.1%; glycoalbumin
45.2%] even after treatment with 50 mg/day of sitagliptin
and 10 mg/day of gliclazide.

Table shows the laboratory data for this subject. The renal
and liver functions were almost within normal ranges. The
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Table.

Laboratory Data on Admission in This Subject.

Variable Result

Reference range

Variable Result  Reference range

Peripheral blood

White blood cells (/uL) 5,580 3,300-8,600
Red blood cells (x10%/uL) 304 435-555
Hemoglobin (g/dL) 10.0 13.7-16.8
Platelets (x10%uL) 20.0 15.8-34.8
Blood biochemistry
Total protein (g/dL) 6.5 6.6-8.1
Albumin (g/dL) 4.0 4.1-5.1
Total bilirubin (mg/dL) 23 0.4-1.5
AST (U/L) 22 13-30
ALT (U/L) 23 10-42
LDH (U/L) 195 124-222
ALP (U/L) 272 106-322
y-GTP (U/L) 16 13-64
BUN (mg/dL) 24 8-20
Creatinine (mg/dL) 1.05 0.65-1.07
Cholinesterase (U/L) 201 240-486
CRP (mg/dL) 0.04 <0.14
Sodium (mmol/L) 133 138-145
Potassium (mmol/L) 5.5 3.6-4.8
Chloride (mmol/L) 100 101-108

Dyslipidemia marker

Total cholesterol (mg/dL) 120 142-248
LDL cholesterol (mg/dL) 50 65-139
HDL cholesterol (mg/dL) 52 40-90
Triglyceride (mg/dL) 59 40-149
Diabetes marker
Plasma glucose (mg/dL) 421
Hemoglobin Alc (%) 10.1 4.9-6.0
Glycoalbumin (%) 452 12.4-16.3
Insulin (uU/mL) 2.2 0.0-18.0
Pancreatitis marker
Amylase (U/L) 199 44-132
Pancreatic amylase (U/L) 139 19-53
Lipase (U/L) 275 17-57
Trypsin (ng/mL) 1,915 100-550
Elastase-1 (ng/dL) 674 0-300
1gG4 (mg/dL) 203 4.5-117.0
Urinary test
Urinary pH 5.0 5.0-7.5
Urinary protein - -
Urinary sugar 3+ -

Urinary ketone body - -

AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, ALP: alkaline phosphatase,

Y¥-GTP: y-glutamyltranspeptidase, BUN: blood urea nitrogen, CRP: C-reactive protein, IgG4: immunoglobulin G4

fasting laboratory data were as follows: plasma blood glu-
cose, 261 mg/dL; plasma insulin, 2.2 pU/mL; C-peptide im-
munoreactivity (CPR), 1.7 ng/mL; CPR index (CPI), 0.65,
and urinary CPR excretion, 16.0 pg/day. Anti-glutamic acid
decarboxylase (GAD) antibody was negative. The pancrea-
titis-associated data were as follows: amylase, 199 U/L; pan-
creatic amylase, 139 U/L; lipase, 275 U/L; trypsin, 1,915
ng/mL; elastase-1,674 ng/dL. The tumor marker data were
as follows: carcinoembryonic antigen, 6.0 ng/mL; carbohy-
drate antigen 19-9, <5.0 U/mL; prostate-specific antigen,
0.983 ng/mL; DUPAN-2, 430 U/mL; Span-1, 10 U/mL. Ig
G4 levels were elevated to 203 mg/dL, but other immuno-
globulin levels were within normal ranges (IgG 1,220 mg/
dL, IgA 200 mg/dL, IgM 132 mg/dL). No other autoim-
mune diseases were suggested (anti-nuclear antibody <5.0
(-), SS-A/Ro antibodies <1.0 U/mL, SS-B/La antibodies
<1.0 U/mL, myeloperoxidase (MPO)-anti-neutrophil cyto-
plasmic antibody <1.0 U/mL, proteinase-anti-neutrophil cy-
toplasmic antibody (PR3-ANCA) <1.0 U/mL).

We performed abdominal ultrasonography to examine the
cause of the aggravation of his T2DM and exclude the pos-
sible presence of malignant disease. Abdominal ultra-
sonography showed a low-echoic 4x20-mm tumor in the
pancreatic body. The main pancreatic duct was interrupted
by the tumor, and the peripheral main pancreatic duct was
enlarged to 5.4 mm. Dynamic abdominal computed to-
mography (CT) (Fig. 1) and magnetic resonance imaging re-
vealed irregular narrowing and enlargement of the main pan-
creatic duct and a low-density area in the pancreatic body,

showing low intensity in the early phase and enhancement
in the late phase. Such irregular narrowing of the main pan-
creatic duct was more clearly observed on endoscopic retro-
grade cholangiopancreatography (Fig. 2). Immunohisto-
chemical staining of the biopsy species from the pancreas
revealed abundant IgG4-positive plasma cell infiltration,
with over 40% of the observed area occupied by such infil-
tration (Fig. 2). Based on such findings, we finally diag-
nosed him with autoimmune pancreatitis.

Since glucocorticoid therapy is known to be effective in
cases of autoimmune pancreatitis, we started 30 mg/day of
prednisolone. The pancreatitis markers and IgG4 levels sub-
sequently decreased. We tapered the prednisolone dose and
finally stopped steroid therapy altogether about four months
later (Fig. 3). His glycemic control was aggravated when he
was diagnosed with autoimmune pancreatitis. We therefore
increased the insulin dose just after the administration of
glucocorticoid therapy. About four months later, we also
stopped the insulin therapy and continued with diet therapy.
Fortunately, even after stopping insulin therapy, good glyce-
mic control was maintained, and his insulin secretory capac-
ity was preserved (plasma blood glucose: 128 mg/dL,
plasma insulin: 3.8 pU/mL, CPR: 1.6 ng/mL, CPIL: 1.25).
His good glycemic control continued, and the HbAlc levels
remained under 7% for over 6 months with only diet ther-

apy.
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Abdominal computed tomography (5 months before)

Early phase Late phase

Figure 1. Abdominal computed tomography obtained five months before the patient’s presentation
showed a normal pancreas. Enhanced abdominal computed tomography showed irregular narrowing
and enlargement of the main pancreatic duct and a low-density area (red triangle) in the pancreatic
body, which showed low intensity in the early phase and enhancement in the late phase.

Endoscopic retrograde
cholangiopancreatography Immunohistochemical staining

Figure 2. Endoscopic retrograde cholangiopancreatography showed the irregular narrowing (red
arrow) and enlargement of the main pancreatic duct. Immunohistochemical staining of the biopsy
specimens from the pancreas revealed abundant IgG4-positive plasma cell infiltration, with over 40 %
of the observed area occupied by such infiltration.
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Figure 3. The clinical time course. Increased HbAlc levels were observed on admission. After ad-
mission, we started insulin therapy instead of oral anti-diabetic agents. In addition, after the diagnosis
of autoimmune pancreatitis was made, we started glucocorticoid therapy. The pancreatitis markers
and IgG4 levels subsequently decreased. We tapered the prednisolone dose and finally stopped ste-
roid therapy about four months later. Since the glycemic control had also been markedly ameliorated,
we stopped insulin therapy about four months later as well and continued only diet therapy. PSL:

prednisolone, HbA1lc: hemoglobin Alc, GA: glycoalbumin

Discussion

We reported the aggravation of glycemic control in a sub-
ject with T2DM that was likely associated with the onset of
autoimmune pancreatitis. Although this subject had T2DM,
he had only received diet therapy, and his glycemic control
had been good for about 10 years. Therefore, we feel it is
very likely that the aggravation of his T2DM was triggered
by the onset of autoimmune pancreatitis. This case report re-
minds us that glycemic control can be significantly aggra-
vated by the onset of autoimmune pancreatitis.

Pancreatic pathology of autoimmune pancreatitis is char-
acterized by remarkable fibrosis and inflammatory cell infil-
tration surrounding acinar and ductal cells (7). Glucocorti-
coid therapy is considered effective for treating autoimmune
pancreatitis. However, autoimmune pancreatitis itself and
glucocorticoid therapy are risk factors for aggravating glyce-
mic control. In particular, when a subject already has diabe-
tes, glycemic control can be worsened after the onset of
autoimmune pancreatitis. In general, it is difficult to improve
a patient’s glycemic control after the end of glucocorticoid

therapy for autoimmune pancreatitis (5). However, the pre-
sent patient maintained good glycemic control even after the
end of glucocorticoid therapy. Our patient developed prosta-
titis at 71 years of age. While he did not undergo any ther-
apy for it, abdominal CT had been regularly performed. On
abdominal CT taken five months before his presentation,
there had been no abnormality in the pancreas (Fig. 1).
Based on this admittedly circumstantial evidence, it is likely
that the autoimmune pancreatitis in this subject had been in
a relatively early stage when his glycemic control was ag-
gravated, although at present, there is no classification sys-
tem for autoimmune pancreatitis and no specific factor de-
termining the disease stage.

Autoimmune pancreatitis induces the deterioration of the
pancreatic B-cell function and thereby aggravates glycemic
control. In the present subject, however, we promptly started
steroid therapy for autoimmune pancreatitis, which ulti-
mately led to the amelioration of glycemic control. Although
steroid therapy itself aggravates glycemic control as a side
effect, we believe that promptly starting steroid therapy miti-
gated autoimmune pancreatitis through the immunosuppres-
sive effects and/or anti-inflammatory action of the treatment,
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which may have led to the amelioration of glycemic control
in the present subject. Such immunosuppressive and anti-
inflammatory effects of steroid may thus have outweighed
its adverse effects on the glucose metabolism. In addition,
the insulin therapy we introduced in this subject may also
have contributed, at least in part, to the preservation of the
pancreatic B-cell function. Glucocorticoid therapy at an early
stage of autoimmune pancreatitis may therefore be very im-
portant for preserving the insulin secretory capacity and im-
proving the glycemic control.

Many patients with autoimmune pancreatitis have a his-
tory of diabetes treatment. There have been several conflict-
ing reports describing the aggravation or conversely the im-
provement of glycemic control after glucocorticoid therapy
in patients with autoimmune pancreatitis (4-6, 8-11). Indeed,
it was reported that, in subjects with autoimmune pancreati-
tis and DM, the glycemic control was aggravated after start-
ing glucocorticoid therapy, although other reports described
the improvement of glycemic control after glucocorticoid
therapy. Since the duration of autoimmune pancreatitis and
DM in the patients in those studies was not clear, it is possi-
ble that the patients had suffered from autoimmune pancrea-
titis and/or DM for a long period of time. Under such con-
ditions, the pancreas may have been gradually destroyed by
autoimmune pancreatitis, which may explain the relatively
little improvement in the pancreatic function and glycemic
control after glucocorticoid therapy. In addition, since many
of those studies were conducted retrospectively, the precise
time course and/or mechanism underlying the observed ef-
fects was unclear. We therefore believe that the present re-
port documents a rare and important case in which the de-
struction of the pancreas was prevented and the insulin se-
cretory function preserved by promptly starting steroid ther-
apy, leading to the marked improvement of glycemic con-
trol. However, further studies will be required in order to
precisely evaluate the effects of glucocorticoid therapy.

Taken together, the present findings suggest that glycemic
control can be aggravated by the onset of autoimmune pan-
creatitis and/or subsequent introduction of steroid therapy. In
addition, it is very important to immediately start glucocorti-
coid therapy in order to preserve the pancreatic function and
ameliorate glycemic control, especially in subjects with

T2DM.
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