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Abstract: Immunoglobulin G4-related disease (IgG4-RD) is an immune-mediated fibro-inflammatory
condition that often causes the formation of tumefactive lesions. The discovery of IgG4-RD linked
many well-known isolated conditions as a distinct multi-organ disease, and started an era of promoting
investigation and treatment in relevant fields. In the thyroid gland, a subcategory of Hashimoto thyroiditis
(HT) with IgG4-rich inflammation was first discovered and named IgG#4 thyroiditis by our group. This
subtype of HT presents with rapidly progressive clinical manifestations and destructive histopathological
features underlying thyroid dysfunction, which are significantly different from the common type of HT.
Moreover, other IgG4-rich thyroid conditions in patients with Graves’ disease and systemic IgG4-RD have
been described. These observations are most frequently reported in the Asian population for unknown
reasons. Although recent studies demonstrated that IgG4 thyroiditis is a specific entity independent
from IgG4-RD, recognition of this unique subset of thyroid disease has yielded important insights into

understanding its pathogenesis and the development of novel therapeutic approaches.
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Introduction cells in the inflamed thyroid tissue (3), which was further
I lobulin G4 (IeG4) is th (h demonstrated to be associated with a series of distinct
“mmunog obu (IgG4) is the rarest o t ¢ clinical, serological, sonographic, and histopathological
immunoglobulin G subclasses to be expressed, accounting features (4,5). We proposed the new terminology “IgG4
for only 3% to 6% of all IgG in normal serum. Little thyroiditis” to define this unique subgroup of HT with

attention was paid to this minor component of IgG until IgG4-rich inflammation. Since then, the identification of

a unique subgroup of autoimmune pancreatitis (AIP) IgG4-rich inflammation in the thyroid gland has attracted

associated with an increased serum level of IgG4 was growing interest. More IgG4-rich thyroid conditions have

reported by Hamano et 4/. in 2001 (1). Over the next decade,
similar fibro-inflammatory lesions were reported at nearly
all anatomic sites. At present, these disorders are unified and
recognized as a unique spectrum of inflammatory disorders,
which is well-known as IgG4-related disease (IgG4-RD) (2).

In 2009, our group first described a subtype of Hashimoto
thyroiditis (HT) with increased IgG4-positive plasma
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been reported recently. This expanding spectrum includes a
subgroup of Graves’ disease (GD), Riedel’s thyroiditis (RT),
and “IgG4-related thyroiditis” found in patients with IgG4-
RD in other organs (6-9).

In this review article, we first provide an overview of
the general features of IgG4-RD and the most recent
advances in the development of new classification criteria

Gland Surg 2020;9(5):1838-1846 | http://dx.doi.org/10.21037/gs-20-417


mailto:ranran1007@126.com
https://crossmark.crossref.org/dialog/?doi=10.21037/gs-20-417

Gland Surgery, Vol 9, No 5 October 2020

for this disease. The central focus of this review is the IgG4
thyroiditis in HT. We will introduce the history of the
discovery of IgG4 thyroiditis. In particular, the research
status of IgG4 thyroiditis in the Asian population is
highlighted, and the relationship between IgG4 thyroiditis
and systemic IgG4-RD is discussed. Other forms of IgG4-
rich thyroid diseases are also summarized.

Overview of lgG4-RD

IgG4-RD usually affects middle-aged to elderly individuals
and has a predilection for male sex (10). The clinical signs
and symptoms of patients with IgGG4-RD are commonly
nonspecific, and are determined by the site and numbers
of affected organs and the severity of the disease. It is
sometimes diagnosed unexpectedly through imaging
findings or pathological examination. Diffuse or focal
enlargement of the affected organs is commonly identified
on imaging studies in a synchronous or metachronous
pattern. Most of these radiological findings are nonspecific
and mimic malignancies. Thus, accurate identification
of this benign disease is essential to prevent harmful
overtreatment such as cancer surgery. Cross-sectional
imaging techniques, such as ultrasound, computed
tomography (CT), and 2-[18F]-fluoro-2-deoxy-D-glucose
positron-emission tomography/computed tomography
(FDG PET/CT), help to establish a clinical diagnosis of
IgG4-RD because of their ability to visualize the extent of
the disease and reflect the multi-organ nature (11).

A high serum IgG4 concentration was once recognized
as the hallmark and a prerequisite of IgG4-RD when
its concept was initially proposed. However, it soon
became apparent that serum IgG4 levels are normal
in a substantial percentage of patients with IgG4-RD.
Moreover, high serum IgG4 levels are observed in atopic
diseases, infections, and pancreatic cancer. Even in a healthy
population, up to 5% of individuals can exhibit increased
IgG4 in the serum (12,13). Although many experts reached
a consensus that a high IgG4 level alone is no longer an
independent diagnostic marker, it is still an important clue
for the diagnosis of IgG4-RD when combined with the
typical clinical scenario. Monitoring of the serum IgG4
concentration provides guidance in the assessment of the
disease activity in some patients (2).

The definite diagnosis of IgG4-RD primarily
relies on the identification of typical histological and
immunohistochemical features. An international consensus

statement on the pathology of IgG4-RD was published in
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2012 (14). Regardless of the affected organs in this disease,
there are three major histopathological characteristics
associated with IgG4-RD, which include dense
lymphoplasmacytic infiltrate, fibrosis arranged at least
focally in a storiform pattern, and obliterative phlebitis.
However, in the lung, minor salivary glands, lacrimal
glands, and lymph node, storiform fibrosis and obliterative
phlebitis may be absent. Other than the typical histological
appearance, immunohistochemical confirmation with
IgG4 should be required if possible. The number of IgG4”
plasma cells is more sensitive and specific than the serum
IgG4 titer. Quantitative analysis of IgG4, IgG, or CD138
immunostaining is recommended. IgG4" plasma cells >10/
HPF and an IgG47/IgG" plasma cell ratio >40% have
been used as a general threshold in the histopathological
diagnosis of IgG4-RD in Japan, but other organ-specific
diagnostic criteria have also been established (10).

A marked response to glucocorticoid (GC) treatment has
been reported as a characteristic finding by many experts
since the first description of an IgG4-related lesion in the
pancreas. Currently, GCs remain the first-line therapy for
patients with active, untreated IgG4-RD (15). However,
many patients do not maintain their disease responses as
GCs are tapered. Recently the introduction of rituximab,
a select B-cell depleting agent, has brought a new impetus
into the treatment of IgG4-RD. Increasing evidence has
demonstrated this agent to provide effective disease control,
even in steroid-refractory cases (16-18). Moreover, the
use of other steroid-sparing drugs, including azathioprine,
methotrexate, or mycophenolate mofetil, has been
suggested for remission induction and maintenance (15,19).
However, currently, there is no international consensus
regarding the utilization of add-on therapy with steroid-
sparing agents. Many questions remain to be answered in
randomized, controlled clinical trials.

Although the above overview has drawn a relatively clear
outline of IgG4-RD, it is still challenging to understand the
epidemiology of IgG4-RD, not only because of insufficient
awareness of this newly defined entity, but also due to the
lack of well-established diagnostic criteria. No clinical,
laboratory, radiological, or pathological findings alone
provide definite evidence to accurately classify IgG4-RD.
To address this issue, Japanese investigators organized by
the Ministry of Health, Labour and Welfare Japan (MHLW)
proposed comprehensive diagnostic criteria for [gG4-RD
in 2012. It is the first joint consensus criteria integrating
the clinical, serological, and histopathological evaluations
of IgG4-RD. An IgG4 level >135 mg/dL in serum, and
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IgG4" plasma cell >10/high-power field (HPF), and IgG4"/
IgG" plasma cell ratio >40% in tissue were used as the cut-
off values. These criteria provide a useful framework for
general physicians and non-specialists to identify IgG4-RD
in their clinical practice (10).

The comprehensive diagnostic criteria have become well
accepted mainly in Asian countries, especially in Japan since
2012. Very recently, the American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR)
organized an international working group including
86 multi-specialty investigators and aimed to establish
international classification criteria for IgG4-RD (20). A
total of 1,879 patients with either IgG4-RD or a mimicking
disease were assembled by the experts from the Americas,
Europe, Asia, and Australia, and used as a derivation and
validation cohort, respectively. Based on a data-driven
approach and multi-criterion decision analysis, a three-step
classification process, including entry criteria, exclusion
criteria, and inclusion criteria, was developed for IgG4-
RD. A potential case of IgG4-RD must meet entry criteria
and not fulfill any exclusion criteria. In the next part of this
process, eight weighted inclusion criteria domains, including
clinical, serological, radiological, and pathological findings,
must be assessed and assigned scores. A threshold of more
than 20 points, which demonstrates ideal performance with
high specificity (99.2% and 97.8%) and moderately high
sensitivity (85.5% and 82.0%) in two validation cohorts,
was finally adopted. The 2019 ACR/EULAR IgG4-RD
classification criteria are one of the first to include absolute
exclusion criteria, which can further eliminate patients with
mimicking conditions from IgG4-RD classification. The
other significant change is that the 2019 ACR/EULAR
classification criteria may assign a classification of IgG4-
RD even when serological and biopsy evidence is absent.
This improvement will facilitate the identification of
IgG4-RD in clinical practice when the serum IgG4 level
remains in the normal range and or the tissue specimen
is difficult to obtain from certain organs, especially the
pancreas, retroperitoneum, pituitary, and ocular cavity.
However, the investigators also stated that the 2019 ACR/
EULAR classification criteria are not intended for use in
clinical practice but instead help to select a homogeneous
population with IgG4-RD for inclusion into basic medical
investigation and clinical trials (20). Until confirmed in
larger clinical studies, the above criteria and scores can only
support the diagnosis of IgGG4-RD but cannot replace expert
experience in the assessment of clinical history and cautious
interpretation of examination results (21).
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1gG4 thyroiditis in HT

The thyroid gland is the most common endocrine organ
affected by autoimmune disease, and a high prevalence
of hypothyroidism in patients with AIP was reported
(22,23). As the primary cause of thyroid tissue damage and
hypothyroidism, HT became one of the first candidates
suspected to be associated with IgG4-related conditions.
In 2009, our group from Japan initially reported a small
subtype of HT with substantial infiltration of IgG4~
plasma cells in the thyroid tissue. Relying on IgG4
immunostaining, we proposed that HT can be further
divided into two subcategories: IgG4 thyroiditis (IgG4”
plasma cell-rich group) and non-IgG4 thyroiditis (IgG4”
plasma cell-poor group). The former group exhibits diffuse
or nodular dense infiltration of IgG4" plasma cells, whereas
the latter group has only mild to scant IgG4" plasma cells.
A threshold of IgG4" plasma cells >20/HPF and an IgG4/
IgG" plasma cell ratio >30%, which demonstrates a high
specificity and sensitivity to define IgG4-rich inflammation
in H'T, was also proposed by our group (3).

Shortly after this study, our group performed an
advanced clinical investigation based on a large cohort of
HT cases retrospectively recruited from Kuma Hospital
(Kobe, Japan). Using the cut-off value proposed in our
previous report, 19 cases (27%) of IgG4 thyroiditis were
identified from a total of 70 patients with HT. Most
importantly, a set of distinct clinical, serological, and
sonographic features of IgG4 thyroiditis were discovered,
and may facilitate clinical identification of this unique
subgroup. First, patients in the IgG4 thyroiditis group are
associated with a lower female-to-male ratio (14:5) and a
younger age (52.79+10.29 years) at presentation compared
with those in the non-IgG4 thyroiditis group (48:3)
(57.73+8.598 years). Second, although patients with HT
generally have a chronic disease course, the [gG4 variant
is associated with a shorter disease duration (9.647+8.838
years) before thyroidectomy than its non-IgG4 counterpart
(17.11+10.34 years), reflecting a more rapid and aggressive
course. Third, as the two main autoantibodies found in HT,
the levels of both anti-thyroglobulin antibodies (Tg-Abs)
and anti-thyroid peroxidase antibodies (TPO-Abs, formerly
anti-microsomal antibodies) are significantly increased in
IgG4 thyroiditis. Forth, patients with IgG4 thyroiditis are
more likely to present with high TSH levels even when
treated using levothyroxine. On ultrasound examination,
the IgG4 thyroiditis group has more marked diffuse
low echogenicity than the non-IgG4 thyroiditis group.
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Figure 1 Histopathological features of IgG4 thyroiditis. (A) Dense stromal fibrosis, lymphoplasmacytic infiltration, and numerous

microfollicles are noticed in the thyroid tissue (HE, x40). (B) Atrophic thyroid follicles separated by the deposition of fibrous tissue with

lymphoplasmacytic infiltration in the interfollicular area (HE, x200).
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Figure 2 A marked increase in IgG* (A) and IgG4" (B) plasma cells among the inflammatory infiltrates showing a high IgG4'/IgG" ratio (IgG

and IgG4; THC, x400).

Furthermore, although only a small number of patients
had serum samples available for retrospective serum IgG
subclasses analysis, a significant increase in the serum IgG4
level (range, 167-459 mg/dL; reference value of serum
IgG4: 4.8-105 mg/dL), which demonstrated a marked
reduction after surgery (range, 25.6-97.8 mg/dL), was
identified in a subset of patients with IgG4 thyroiditis (4,24).

In clinical practice, histopathological evidence is not
required by endocrinologists to diagnose HT because, in
most instances, it is a medically treated disease. However,
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pathological assessment and the subsequent immunostaining
examination are the keys to assign a subclassification of
IgG4 thyroiditis. A series of typical pathological features of
IgG4 thyroiditis was discovered by our group in 2009 and
later refined in 2012. Histologically, the IgG4 thyroiditis
group exhibits characteristic lymphoplasmacytic infiltration,
dense stromal fibrosis, marked follicular cell degeneration,
numerous microfollicles, and notable giant cell/histiocyte
infiltration (5) (Figure I). At the same time, these features
are either absent or not noticeable in the non-IgG4 group.
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Table 1 Reported IgG4 thyroiditis in Asian population

Li et al. IgG4 thyroiditis

Source Country Database Design Prevalence
Li et al., 2009 (3) Japan Surgical pathology Retrospective 5/13
Lietal., 2010 (4) Japan Surgical pathology Retrospective 19/70
Lietal., 2012 (5) Japan Surgical pathology Retrospective 28/105
Zhang et al., 2014 (27) China Surgical pathology Retrospective 12/53
Kawashima et al., 2014 (22) Japan Serologic Prospective 5/94
Takeshima et al., 2015 (28) Japan Serologic Prospective 6/149
Zhao et al., 2018 (29) Singapore Surgical pathology Case report -

The fibroinflammatory changes and increased IgG4" plasma
cell infiltration in the thyroid tissue are highly similar to
those in other organs affected in IgG4-RD (Figure 2).
Together with the frequent combination with AIP, we
initially hypothesized a close link between IgG4 thyroiditis
and IgG4-RD (25).

1lgG4 thyroiditis in the Asian population

Since the first report of IgG4 thyroiditis, endocrinologists
and pathologists started investigating this field, and the
idea of IgGG4 thyroiditis as a unique subcategory of HT has
been confirmed. In 2014, Brito-Zerén et 4l. summarized
the geographic origin of 3,543 reported cases of IgG4-RD,
2,621 (74%) of which were from Asia (26). Up to now, a
substantial number of reports focusing on IgG4 thyroiditis
or IgG4-RD was mainly from Asian countries, where the
entity was initially described (7able 1).

In 2014, Zhang et al. from China reported 12 out of
53 cases (22.6%) of surgically treated HT with increased
IgG4" plasma cell infiltration at the tissue level. The IgG4
thyroiditis patients identified in their cohort were also
younger and had marked stromal fibrosis. Although no
significant differences were found in the levels of serum
IgG4, they found that the level of IgG4 binding to specific
thyroid antigens, such as Tg and TPO, was significantly
higher in the IgG4 thyroiditis group (27). In the same year,
Kawashima ez /. from Japan performed a serological study
to screen total IgG levels in patients with HT. Twenty-
four of 94 patients (25.5%) had high serum IgG levels. Five
of the 24 patients had an increased IgG4 concentration
(>135 mg/dL). Among these 5, thyroid biopsy was
performed on one patient with diffuse lymphoplasmacytic
infiltration, severe stromal fibrosis, lymphoid follicle
formation, and numerous IgG4* plasma cells replacing
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thyroid parenchyma, which were consistent with the typical
histological features of IgG4 thyroiditis (22). Later in
2015, Takeshima et 4l. from Japan prospectively recruited
149 patients with HT, and aimed to clarify the distribution
of serum IgGG4 and its association with clinical features in
HT. In their report, six patients (4%) had a high serum
IgG4 level above 135 mg/dL, which was found to be related
to large hypo-echoic areas on ultrasound examination. Two
of the six patients exhibited swelling of bilateral lacrimal
glands and pituitary glands, which was considered to be
associated with extrathyroid IgG#4 lesions (28).

Apart from the above studies performed on relatively
large numbers of patients with HT, some individual case
reports also provide useful information for us to confirm the
existence of IgG4 thyroiditis, and to understand its natural
history and clinicopathological features. In 2018, Zhao et 4.
from Singapore reported the first case of IgG4 thyroiditis
in the Malay population in Southeast Asia. A 47-year-
old woman presented with progressively painless neck
swelling over three years. CT revealed homogenous and
diffuse thyroid enlargement (up to 13 c¢m) with retrosternal
extension. The thyroid function test demonstrated
subclinical hypothyroidism. She underwent emergency
total thyroidectomy due to extrinsic upper airway
compression by the thyroid mass, which caused hypercapnic
respiratory failure. Histological examination revealed dense
lymphoplasmacytic infiltration, fibrosis, and increased
IgG4" plasma cells (>40/HPF and IgG4/IgG" ratio >50%),
in addition to other characteristics of HT. No significantly
increased fludeoxyglucose uptake in other areas after
surgery was noted on PET/CT. Although such a rapidly
progressive case of HT is less common in clinical practice,
physicians should keep in mind that this manifestation may
be related to the unique nature of IgG4-rich inflammation
and emergency total thyroidectomy should be considered if
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necessary (29).

Although recently Jokish et 4l. from Germany and Raess
et al. from the United States identified an IgG4-rich group
in their cohorts by investigating surgical specimens of HT,
a lower rate of IgG4 thyroiditis (12%) (30) and absence of a
significant association between increased IgG4" plasma cells
in thyroid tissue and the degree of stromal fibrosis were
respectively reported by the authors (31). The discrepancies
between Asian and Western studies on IgG#4 thyroiditis may
be explained by genetic, dietary, or geographic differences.
For example, the German group investigated Caucasian
patients with HT mainly from an iodine-deficient alpine
area of Southern Germany and Austria, where the incidence
of HT is lower than in East Asia. On the other hand, IgG4
thyroiditis may be significantly underdiagnosed, especially
in Europe and North America, where the awareness of its
existence may be lower than in Asian countries. Therefore,
further international and multidisciplinary studies on IgG4
thyroiditis are necessary to broaden our knowledge of this
unique subcategory globally.

Other IgG4-rich thyroid diseases
In addition to the IgG4 thyroiditis in HT, other IgG4-rich

inflammatory lesions have been reported in recent years.
Graves’ disease (GD), another common autoimmune thyroid
disorder that shares many underlying tenets with H'T, has
also been linked to the IgG4" plasma cell-rich condition in
recent years. Of note, similar to IgG4 thyroiditis in HT,
most of the studies this topic was reported from Asia.

In 2013, Nishihara ez 4l. from Japan reported a 47-year-
old woman with GD who underwent methimazole (MMI)
therapy to maintain a euthyroid state, but eventually
developed overt hypothyroidism and diffuse enlargement of
the thyroid gland six months later after the withdrawal of
MMLI. Histological examination revealed fibroinflammatory
lesions with increased IgG4" plasma cells IgG4" plasma
cell >200/HPF and IgG4"/IgG" plasma cell ratio >40%).
Serological I1gG4 levels were high before thyroidectomy and
decreased to within the normal range three months after
surgery (6). Indeed, this new report raised great interest for
endocrinologists to investigate the relationship between
GD and IgG4-rich inflammation. In 2014, Takeshima
et al. from Japan performed a prospective study by analyzing
serum IgG4 levels in 109 patients with GD. Seven of 109
patients (6.4%) had increased circulating IgG4 levels. They
were older (in contrast to HT) at diagnosis, had increased
hypoechoic areas in the thyroid, and responded excellently
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to anti-thyroid drug treatment (7). This study highlighted
the existence of IgG4-rich GD and its potential clinical
significance. As one of the three core clinical characteristics
of GD, Graves’ ophthalmopathy (GO) affecting 25-50% of
GD patients, was also confirmed to be related to the IgG4
level. Yu et al. from Korea conducted a prospective case-
control study composed of 64 GD patients and 64 sex- and
age-matched euthyroid subjects. They found that serum
IgG4 levels were high (>86.4 mg/dL) in 6 of 64 patients
(9.4%) of the GD group, whereas all subjects in the control
group had normal IgG4 levels. They also suggested that
the serum IgG4 level was an independent factor associated
with the development and grade of GO in patients with
GD. IgG4 levels increased in parallel with the severity
and clinical activity of GO (32). However, the relationship
between GD and IgG4-rich inflammation needs to be
further validated in larger patient cohorts and Western
populations.

In addition to GD, Watanabe er 4/. analyzed 114 patients
with IgG4-RD and examined potentially related thyroid
lesions. They found 22 patients (19%) revealing elevated
serum thyroid stimulating hormone (>4 mIU/L), either
overt (FT4: <1 ng/dL) or subclinical (FT4: >1 ng/dL)
hypothyroidism. The serum concentration of IgG4 was
significantly higher in these patients than in those with
euthyroidism. In contrast to IgG4-rich inflammation in
HT and GD, diffusely enlarged thyroid goiter and thyroid
autoantibodies were uncommon. Although increased IgG4*
plasma cell infiltration was subsequently confirmed at the
tissue level in only one patient, the authors proposed this
type of thyroid disease to be “IgG4-related thyroiditis” (9).

The above thyroid lesions were previously regarded as
isolated entities. However, they overlap with each other and
the destructive inflammation can explain this overlap with
increased IgG4" plasma cells, which leads to hypothyroidism
regardless of the differing etiology. Regarding the
nomenclature of IgG4-rich thyroid inflammation, we
propose IgG4 thyroiditis because this simple descriptive
term can cover these different thyroid diseases as a unified
concept without speculation on pathogenesis. The terms
“IgG4-related thyroiditis” and “IgG4-related thyroid
disease” should be used only when systemic IgG4-RD is
present.

IgG4 thyroiditis and systemic 1gG4-RD

RT is a sporadic disease with an incidence of 0.06%
according to the Mayo Clinic (33). In a national investigation
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of RT from Japan, only ten patients were diagnosed
pathologically over 25 years (33,34). Although only one
previously reported case of RT fulfilled the comprehensive
diagnostic criteria, RT has been firmly considered a member
of IgG4-RD by some investigators (8). On the other
hand, the relationship between IgG4 thyroiditis in HT
and IgG4-RD has become controversial in recent years.
Although diffuse enlargement of the thyroid gland, male
predisposition, fibroinflammatory change, and increased
IgG4 levels both in tissue and serum in IgG4 thyroiditis
represent a similar phenotype to that of IgG4-RD, there are
no reports on extrathyroid involvement in IgG4 thyroiditis
(5,27,30). Histologically, storiform fibrosis and obliterative
phlebitis have been recognized as major pathological
features of [gG4-RD in other organs (14). However, typical
storiform fibrosis is rare and no evidence of obliterative
phlebitis was identified in the IgG4 thyroiditis cases in
previous reports. Although no single case of HT or RT
was involved in the development and validation processes
of the 2019 ACR/EULAR classification criteria for IgG4-
RD, RT was proposed as the only thyroid manifestation
of IgG4-RD, and HT was listed in the exclusion criteria
by this new classification criteria. The authors missed a
“not” when they stated that “Patients with IgG4-RD can
certainly have HT separately from IgG4-RD, but HT is
part of the IgG4-RD spectrum” in the last sentence of
“specific disease exclusions”. Recently, Inomata et 4/. from
our group reported that the major auto-antigen recognized
by serum IgG4 antibodies in patients with IgG4 thyroiditis
is thyroglobulin and its isoforms (35). However, other
antigens, such as Annexin All, galectin-3, and laminin 511,
which are expressed in almost all organs, were reported to
be the main targets of IgG4 antibodies in systemic IgG4-RD
(36-38). These observations may explain the solitary nature
of IgG4 thyroiditis and its difference from systemic IgG4-
RD, and stimulate further studies towards the in-depth
understanding of the pathogenesis of IgG4 thyroiditis.

Clinical significance of 1gG4 thyroiditis and the
discovery of borderline lesions

HT is one of the most common autoimmune diseases
in humans responsible for considerable morbidity,
approximately 0.5%, in the general population. Although
IgG4 thyroiditis is a minor subcategory of HT, with
an incidence of approximately 4% in the general HT
population and 12.6-34.8% in surgically treated cases (39),
the discovery of this subgroup will affect a large number
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of patients with HT worldwide and prompt further
investigation of potential alternative therapeutic options for
patients in the future.

Compared with the common type of HT, IgG4 thyroiditis
usually demonstrates destructive fibroinflammatory change,
which results in the loss of normal thyroid structure and
function, leading to hypothyroidism. A rapidly progressive
clinical course of IgG#4 thyroiditis make the differential
diagnosis from malignant tumor more difficult and may
suggest a less favorable prognosis. Very recently, our
group confirmed that the cut-off value of thyroid-specific
diagnostic criteria (CVT: IgG4" plasma cells >20/HPEF,
and IgG4"/IgG" plasma cell ratio >30%) can precisely
define a significant IgG4" plasma cell count in IgG4
thyroiditis. More importantly, the thyroid-specific cut-off
value can more efficiently identify borderline cases, which
may represent an “early-phase” of IgG4 thyroiditis (40).
Therefore, these discoveries will facilitate the early
detection and intervention for IgG4 thyroiditis in clinical
and pathological practice in the near future.

Conclusions

An improved understanding of systemic IgG4-RD has led to
the initial discovery of IgG4 thyroiditis. Within one decade,
these two new disease entities have become characterized
by IgG4-rich inflammation. Following continued clinical
observation and basic investigation, IgG4 thyroiditis is
now recognized as a unique subcategory of autoimmune
thyroid disease and an independent organ-specific condition
different from systemic IgG4-RD. The development
of precise diagnostic criteria for IgG#4 thyroiditis and
improved understanding of the related research status and
prospects in the Asian population may improve therapeutic
approaches and the quality of life for patients with IgG4
thyroiditis in Asia.
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