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Abstract

AIM
To examine thyroid function and clinical features of hypo-
thyroidism in autoimmune pancreatitis (AIP) patients.

METHODS

We examined thyroid function in 77 patients with type
1 AIP (50 males, 27 females; median age 68 years,
range 33-85) diagnosed according to the Japanese dia-
gnostic criteria for AIP 2011. We compared clinical and
serological findings between patients with and without
various categories of hypothyroidism. The change in
hypothyroidism after steroid therapy was also examined.

RESULTS

Eight patients (10%) had hypothyroidism of 6 patients
had subclinical hypothyroidism with a normal serum free
thyroxine (FT4) and high thyroid stimulating hormone
(TSH) level, and 2 patients had central hypothyroidism
with low serum free triiodothyronine (FT3), FT4 and TSH
levels. A significant goiter of the thyroid was not observed
in any patient. There were no significant differences in
age; male to female ratio; serum concentrations of IgG
and IgG4-related disease (IgG4-RD); presence of anti-
thyroglobulin antibody, antinuclear antigen or rheumatoid
factor; or presence of extrapancreatic lesions between
the 6 patients with subclinical hypothyroidism and patients
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with euthyroidism. After steroid therapy, both subclinical
and central hypothyroidism improved with improvement of
the AIP.

CONCLUSION

Hypothyroidism was observed in 8 (10%) of 77 AIP
patients and was subclinical in 6 patients and central
in 2 patients. Further studies are necessary to clarify
whether this subclinical hypothyroidism is another ma-
nifestation of IgG4-RD.

Key words: Autoimmune pancreatitis; Hypothyroidism;
IgG4-related disease

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Autoimmune pancreatitis (AIP) is a pancreatic
manifestation of IgG4-related disease (IgG4-RD) and is
frequently associated with other IgG4-RDs. The aim of
this study was to examine thyroid function and clinical
features of hypothyroidism in AIP patients. Hypothyroidism
was observed in 8 (10%) of 77 AIP patients and was
subclinical in 6 patients and central in 2 patients. After
steroid therapy, both subclinical and central hypothyroidism
improved with improvement of the AIP.

Shimizuguchi R, Kamisawa T, Endo Y, Kikuyama M, Kuruma
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INTRODUCTION

IgG4-related disease (RD) is a systemic inflammatory
disorder that was first proposed following the observation
of patients with autoimmune pancreatitis (AIP) in 2003™.
IgG4-RD is characterized by infiltration of IgG4-positive
plasma cell and lymphocyte and an elevated serum
IgG4 concentration. AIP is currently divided into type
1 and type 2; type 1 AIP is recognized as a pancreatic
manifestation of IgG4-RD™. AIP has been reported
to be complicated with various other IgG4-RDs such
as sclerosing cholangitis, sialadenitis, dacryoadenitis,
retroperitoneal fibrosis, interstitial lung disease, and
tubulointerstitial nephritis®!. Komatsu et a/™* first
reported in 2005 that 26.8% of 41 AIP patients showed
hypothyroidism; however, there are only a few reports
regarding thyroid function in AIP patients!*®.. In this
study, we examined thyroid function in 77 AIP patients
and the change in hypothyroidism after steroid therapy.

MATERIALS AND METHODS

Patients
A total of 77 patients with type 1 AIP (50 males, 27

Roishidenge ~ WJGPT | www.wjgnet.com

17

females; median age 68 years, range 33-85) who
had been examined and treated at Tokyo Metropolitan
Komagome Hospital, were enrolled in this study. The
diagnosis of type 1 AIP was based on the Japanese
diagnostic criteria for AIP 20117,

Study design

In all AIP patients, antinuclear antibody (ANA) and
rheumatoid factor (RF) were assayed, and the serum
concentrations of IgG and IgG4 as well as the serum
levels of free triiodothyronine (FT3), free thyroxine
(FT4), and thyroid stimulating hormone (TSH), were
measured. Anti-thyroglobulin antibodies (TgAb) and anti-
thyroid peroxidase antibodies (TPOAb) were measured
in 41 and 6 of the patients. Extrapancreatic lesions of
AIP were defined as sclerosing cholangitis of the hilar
or intrahepatic bile duct, sialadenitis/dacryoadenitis,
retroperitoneal fibrosis and renal lesions. Contrast-
enhanced computed tomography (CT) of neck or chest
was performed for screening of other lesions of IgG4-RD
in 65 patients. Ultrasonography of the thyroid was done
only in 2 patients.

We dassified hypothyroidism into two groups according
to the following conditions: Clinical hypothyroidism
with high TSH and low FT4 levels, and subclinical
hypothyroidism with high TSH levels and normal FT4
levels. Hypothyroidism induced by hypophysitis, which
showed low FT3, FT4 and TSH levels, was termed central
hypothyroidism. Clinical and serological findings and
extrapancreatic lesions were compared between patients
with and without these various hypothyroidisms.

Steroid therapy was administered to 70 AIP patients
and consisted of initial prednisolone (0.6 mg/kg per day)
for 2-4 wk that was gradually tapered to a maintenance
dose of 2.5-5 mg/d over a period of 2-3 mo. Maintenance
therapy was administered for 1-2 years to prevent
relapse. The serum levels of FT3, FT4, and TSH in the
6 patients with subclinical hypothyroidism and the 2
patients with central hypothyroidism were measured
after treatment with prednisolone.

This study was approved by the institutional review
board. Informed consent for invasive modalities had been
obtained prior to performance from all study participants.

Statistical analysis

Statistical analyses were performed using paired t-test in
Figure 1 and Fisher’s exact test and the Mann-Whitney
U-test in Table 1. A P value of less than 0.05 was
regarded as indicating a statistically significant difference.
The statistical methods of this study were reviewed by a
biostatistician.

RESULTS

Of the 77 study patients with AIP, 8 (10%) had
hypothyroidism. Of these 8 patients, 6 patients had
subclinical hypothyroidism with a normal FT4 and a high
TSH level, and 2 patients had central hypothyroidism
with low FT3, FT4 and TSH levels. There were no
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Table 1 Clinical and serological differences in autoimmune pancreatitis patients with hypothyroidism and euthyroidism

Hypothyroidism (7 = 8) Euthyroidism (7 = 69) P value
Age 70 (58-85)" 66 (63-68) 0.421
Sex (M/F) 6/2 44/25 0.571
IgG (mg/dL) 2315 (961-4557) 1829 (883-4135) 0.487
IgG4 (mg/dL) 366 (26-715) 304 (11-2490) 0.482
Rheumatoid factor (+) 1/6 21/65 0.324
Antinuclear antibody (+) 2/7 32/69 0.242
Anti-thyroglobulin antibody (+) 0/7 3/36 -
Anti-thyroidperoxidase antibody (+) 1/6 0/0 -
Extrapancreatic lesions (+) 2/8 27/69 0.912
'Median (range). M: Male; F: Female; IgG4: IgG4-related disease.
P =0.028 P=0.123
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Figure 1 Changes in thyroid stimulating hormone and free thyroxine levels after steroid therapy of autoimmune pancreatitis patients with subclinical

hypothyroidism.

patients with clinical hypothyroidism who required thyroid
hormone supplements. The remaining 69 patients had
euthyroidism with normal FT4 and TSH levels (Table 2).
A past history of hypothyroidism had not been identified
for any patient. A significant goiter of the thyroid was
not observed in any patient. Enlargement of the pituitary
stalk was observed on CT and MRI and decreased
levels of other pituitary hormones (adrenocorticotropic
hormone (ACTH), luteinizing hormone (LH), and follicle-
stimulating hormone (FSH) were observed in the 2
patients with central hypothyroidism.

There were no significant differences in age; male
to female ratio; serum concentrations of IgG and IgG4;
the presence of anti-thyroglobulin antibody, RF, or
ANA; or presence of extrapancreatic lesions between
the 6 patients with subclinical hypothyroidism and the
patients with euthyroidism. Male preponderance was at
comparable levels in patients with hypothyroidism and
in those with euthyroidism (Table 1).

The AIP of all patients responded well to steroids.
After steroid therapy, serum TSH values had decreased
significantly from a median value of 6.95 pIU/mL to a
value of 3.24 mIU/mL (P = 0.029) and the FT4 values
had decreased from a median value of 1.3 ng/dL to a
value of 1.15 ng/dL (P = 0.146) in the 6 patients with
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subclinical hypothyroidism (Figure 1).

In the 2 patients with central hypothyroidism, the
TSH and FT4 values had increased to the normal range
one month after starting corticosteroid therapy (Figure
2). The enlargement of the pituitary stalk and decreased
levels of other pituitary hormones had also improved.

One patient with normal FT4 and TSH levels had a
benign cyst in the thyroid on ultrasonography, and low
density areas suggesting adenomas in the thyroid were
pointed out on CT.

DISCUSSION

AIP is now recognized as a pancreatic manifestation
of IgG4-RD. IgG4-RD is a systemic disease that is
characterized by organ enlargement, male prepon-
derance, elevated serum IgG4 levels, marked infiltration
of IgG4-positive plasma cells and lymphocytes with
fibrosis, and steroid responsiveness. Many patients with
IgG4-RD have lesions in several organs, synchronously
or metachronously, and various other IgG4-RDs are
frequently associated with AIP'*?.

In the present study, hypothyroidism was observed
in 8 (10%) of 77 AIP patients of whom 6 (8%)
patients had subclinical hypothyroidism with a normal
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Table 2 Free T3, free T4 and thyroid stimulating hormone levels in autoimmune pancreatitis patients with subclinical

hypothyroidism, central hypothyroidism and euthyroidism

Subclinical hypothyroidism (7 = é)

Central hypothyroidism (7 = 2) Euthyroidism (7 = 69)

Free T3 (2.0-3.8 pg/mL)
Free T4 (0.7-1.5 ng/dL)
TSH (0.4-4.80 pIU/mL)

1.5 (1.1-2.0)"
1.3 (0.7-2.3)
6.95 (5.04-11.6)

1.6 (1.6-1.7)
0.5 (0.5-0.6)
0.19 (0.04-0.34)

21(0.7-3.2)
1.1 (0.9-1.5)
1.60 (0.48-4.46)

'Median (range).

A

TSH
plU/mL

— Casel  Case?2
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Figure 2 Changes in (A) thyroid stimulating hormone and (B) free thyroxine levels after steroid therapy of autoimmune pancreatitis patients with central

hypothyroidism. TSH: Thyroid stimulating hormone; FT4: Free thyroxine.

FT4 and a high TSH level, and 2 patients had central
hypothyroidism with low FT3, FT4 and TSH levels.
In a study by Komatsu et a/**, the prevalence of
hypothyroidism in AIP patients was reported as 26.8%
(11/41), and 6 patients had clinical hypothyroidism with
a low FT4 level of whom 5 patients were treated with
thyroid hormone supplements. Sah et a™ reported the
detection of clinical hypothyroidism requiring thyroxine
supplementation in 14 (14.4%) of 97 AIP patients. In a
study by Abraham et a*®!, the prevalence of AIP patients
with hypothyroidism was 18.2% (2/11). Watanabe
et al® reported that hypothyroidism was found in 22
(19%) of 114 patients with IgG4-RD. The prevalence
of hypothyroidism in our AIP patients was lower than
those reported in the literature, but the prevalence in
the general population has been reported as 4.6%"".
The AIP patients with and without hypothyroidism
in the present study were predominantly elderly
males. Although these findings were similar to
those of Komatsu’s report', they differed from the
findings of Sah’s report’, in which the AIP patients
with hypothyroidism (71 + 8 years) were older than
those without hypothyroidism (57 £ 16 years).
However, in Sah’s™ report, 11 of the 14 AIP patients
with hypothyroidism were already on thyroxine
supplementation at the time of presentation with AIP.
In Komatsu's™ report, AIP patients with hypothyroidism
showed a significantly higher frequency of anti-

Baishidenge ~ WJGPT | www.wjgnet.com

19

thyroglobulin antibody (63.6%) than euthyroid subjects
(20.0%). However, in our study only 3 euthyroid AIP
patients were positive for anti-thyroglobulin antibody.
There were no differences in serum IgG4 levels or in
the prevalence of other organ involvement between AIP
patients with and without hypothyroidism in the present
study. These findings were similar to the data reported
in the studies of both Komatsu et al*” and Sah et af*’. In
terms of therapy, the AIP patients with hypothyroidism
in our study responded well to steroids, whereas the
two other studies™ reported that steroid therapy
could not ameliorate hypothyroidism. In summary,
many of the findings in our study differed from those in
the previously reported studies including our findings
that the prevalence of hypothyroidism in AIP patients
was twice that in the general population but was
lower than reported data; the hypothyroidism in AIP
patients was relatively mild without need of thyroxine
supplementation; only 1 anti-thyroidperoxidase antibody
and no anti-thyroglobulin antibody was detected in our
AIP patients with hypothyroidism; and our hypothyroid
AIP patients showed a good response to steroids.
However, we cannot explain the reasons behind these
discrepancies.

Riedel’s thyroiditis is a rare disease that has been
described as a part of multifocal fibrosclerosis involving
sclerosing cholangitis, retroperitoneal fibrosis, and
chronic pancreatitis. However, it is now recognized
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clinicopathologically as a thyroid lesion of IgG4-RD*'%*",
In our cohort, only 1 patient was diagnosed as Riedel's thy-
roiditis based on histological examination of the resected
specimen, while this case did not have AIP and was not
included in this study.

Hashimoto’s thyroiditis is an autoimmune thyroiditis
that is almost always associated with diffuse goiter”.
In 2009, Li et af** first described a unique subtype of
Hashimoto’s disease, known as IgG4-related Hashimoto’
s disease. They classified Hashimoto’s thyroiditis into
two groups: IgG4-related Hashimoto’s thyroiditis with
abundant infiltration of IgG4-positive plasma cells, and
non-IgG4 Hashimoto’s thyroiditis without infiltration of
IgG4-positive cells based on IgG4-immunostaining!*..
Patients with IgG4-related Hashimoto’s thyroiditis
tended to be younger and male; were more likely to
have a shorter duration of disease; and had higher
level of anti-thyroglobulin antibodies than patients with
non-IgG4 Hashimoto’s thyroiditis™*. The AIP patients
with hypothyroidism in our study showed no goiter,
a preponderance of elderly males, and no presence
of anti-thyroglobulin antibodies. Since histological
examination of the thyroid was not done in any of our
cases, a precise judgement regarding whether these
cases were IgG4-related Hashimoto’s thyroiditis or not
could not be made; however, our cases of subclinical
hypothyroidism appeared to be different from the so-
called IgG4-related Hashimoto’s thyroiditis.

Good responsiveness to steroids is one of the major
characteristics of IgG4-RD, and the hypothyroidism in
our AIP patients improved after steroid administration
and was accompanied by improvement of AIP. Thus,
this hypothyroidism appeared to be a thyroid lesion
associated with AIP. However, it was reported that AIP
patients with associated renal lesions or sialadenitis or
dacryoadenitis show higher serum IgG4 levels and have
more extrapancreatic lesions than those without these
lesions, which may suggest higher disease activity'*>°..
In the present cases, there were no significant differences
in serum IgG4 levels or extrapancreatic lesions between
AIP patients with and without hypothyroidism. Ultimately,
we cannot judge whether the hypothyroidism observed
in our AIP patients is a thyroid lesion involved in IgG4-RD
from these findings due to lack of evidence of histology
and imaging of the thyroid.

In the present study, we experienced two cases of
central hypothyroidism that was induced by hypophysitis.
Although IgG4-related hypophysitis is a rare lesion of
IgG4-RD™, we showed that this lesion is one of the
causes of hypothyroidism in AIP patients.

There are some limitations to this study. First, due to
the retrospective nature of the study, anti-thyroglobulin
antibodies and anti-thyroidperoxidase antibody were
measured in only 41 and 6 patients. Second, a radiological
study of the thyroid was not systemically performed.
Third, histology of the thyroid was not examined in any of
the patients with hypothyroidism.

In conclusion, the hypothyroidism detected in the
AIP patients of this study was present to a mild degree
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and was less frequent compared to previously reported
cases. Further studies are necessary to clarify whether
this hypothyroidism is another manifestation of IgG4-
RD.

ARTICLE HIGHLIGHTS

Research background

Autoimmune pancreatitis (AIP) is a pancreatic manifestation of IgG4-related
disease (IgG4-RD) and is frequently associated with other I9gG4-RDs. AIP
has been reported to be complicated with various other IgG4-RDs such as
sclerosing cholangitis, sialadenitis, dacryoadenitis, retroperitoneal fibrosis,
interstitial lung disease, and tubulointerstitial nephritis.

Research motivation

It was reported for the first time that 26.8% of 41 AIP patients showed
hypothyroidism in 2005. However, there are only a few reports regarding thyroid
function in AIP patients.

Research objective
The objective of this study was to examine thyroid function and clinical features
of hypothyroidism in AIP patients.

Research methods

We examined thyroid function in 77 patients with type 1 AIP (50 males,
27 females; median age 68 years, range 33-85) diagnosed according to
the Japanese diagnostic criteria for AIP 2011. We compared clinical and
serological findings between patients with and without various categories of
hypothyroidism. The change in hypothyroidism after steroid therapy was also
examined.

Research results

Eight patients (10%) had hypothyroidism of 6 patients had subclinical
hypothyroidism with a normal serum free thyroxine (FT4) and high thyroid
stimulating hormone (TSH) level, and 2 patients had central hypothyroidism
with low serum free triiodothyronine (FT3), FT4 and TSH levels. A significant
goiter of the thyroid was not observed in any patient. There were no significant
differences in age; male to female ratio; serum concentrations of IgG and IgG4;
presence of anti-thyroglobulin antibody, antinuclear antigen or rheumatoid
factor; or presence of extrapancreatic lesions between the 6 patients with
subclinical hypothyroidism and patients with euthyroidism. After steroid therapy,
both subclinical and central hypothyroidism improved with improvement of the
AIP.

Research conclusions

Hypothyroidism was observed in 8 (10%) of 77 AIP patients and was subclinical
in 6 patients and central in 2 patients. Further studies are necessary to clarify
whether this subclinical hypothyroidism is another manifestation of IgG4-RD.

Research perspectives
Further studies are necessary to clarify whether this hypothyroidism is another
manifestation of IgG4-RD.
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