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IgG4-Related Disease(IgG4-RD) 

Definition 
Systemic inflammatory disease 
• Mass lesions of one or more organs 
• Lympho-plasmacytic infiltration 
• IgG4 positive plasma cells 
• Storiform fibrosis 
• Obliterative phlebitis 
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History: first descriptions in 19 th century 

• 1892 J van Mikulicz described  a patient with an inflammatory 
disease of the salivary glands (Mikulicz’ syndrome)  

• Küttner described in 1896 a patient suffering from a tumor-
like lesion of the submandibular glands (Küttner’s tumor)   

• Riedel reported in 1896 on “eisenharte Struma”, a condition 
characterized by a stonehard, fibrous transformation of the 
thyroid gland and adjacent tissue 



History:  

True nature of these disease manifestations remained 
unclear for another century. 
• 1995 Yoshida: autoimmune pancreatitis(AIP) 
• 2001 Hammano:  increased IgG4 in AIP 
• 2003 Kamisawa  = systemic disease 

 
 



AIP 

• Chronic fibro-inflammatory condition primarily 
affecting pancreas, and simulating pancreatic cancer 
clinically and radiologically 

• Age: Adults (mean age 56 - 69 years) 
• Sex: M > F 
• Presentation: Obstructive jaundice, weight loss, 

abdominal pain 



Pancreas. Computed tomography scan in a patient with type 1 (IgG4-related) 
autoimmune pancreatitis, showing diffuse pancreatic enlargement with enhancement 

and a capsule-like low-density rim (arrow) 

Kamisawa T et al., Lancet 2014 





AIP 



Storiform fibrosis (cartwheel appearance) 
 



Obliterative phlebitis 
 



Predominance of IgG4+plasma cells 



Mikulicz disease : the triad of parotid, lacrimal, and submandibular gland 
enlargement. 





 
Chronic periaortitis : inflammation around the aorta, extending laterally and 

threatening to involve the ureter on the right  
 

Kamisawa T et al., Lancet 2014 



Thyroid gland. An enlarged, indurated thyroid gland in a patient with a history 
of biliary tract, pulmonary, and lacrimal gland disease 

Kamisawa T et al., Lancet 2014 



IgG4-RD: recognised sites of involvement grow every day 
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Histologic diagnostic criteria of 
IgG4-related disease 

All of the following criteria have to be satisfied: 
� Compatible morphology 
� Absolute number of IgG4+ cells >10- 200/HPF 

(depending on anatomic location) 
� Percentage of IgG4+/IgG+ cells >40% 





Strict criteria have to be used 
in the diagnosis 

Otherwise IgG4-related disease  
will become  
a “waste-basket” entity 







DD 
DD is exhaustive 
� Vasculitis 
� Hematological 

malignancies 
� Solid-organ neoplasms 
� Infections 
� Digestive diseases 
� Other sytemic diseases 

 

Stone JH et al., Mayo Clin Proc,2015 



Laboratory 
Abnormalities 
“Normal serum IgG4 
does not exclude the 
diagnosis” 

Stone JH et al., Mayo Clin Proc,2015 



IgG4-RD: analysis of a large cohort of patients 

• Nearly 50% of this patient cohort with biopsy- 
proven, clinically active IgG4-RD had normal serum 
IgG4 concentrations.  

• Elevations in the serum IgG4 concentration appeared 
to identify a subset of patients with a more severe 
disease phenotype.  

• In addition, the levels of IgG4+ plasmablasts 
correlated well with the extent of disease activity. 

Wallace et al., 2015 



Epidemiology 

The country of origin was specified in 2504 cases, of which 1856 (74%) were from Japan. It 
remains unclear if the disease is more common among Japanese or if Japanese investigators 
have simply written most  extensively about IgG4-RD 



Epidemiology 

• The mean age at diagnosis was 61.4 years, with a 
clear male predominance (2451/3366 cases, or 73%).  

• The youngest patient reported to date was 14 years 
of age at presentation, and the oldest 88 

Brito-Zerón et al., 2014 
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Pathogenesis 

4 subclasses of IgG: IgG1, IgG2, IgG3, IgG4 
¾ Differ in composition and structure of the hinge 

region   
¾ Differ in antigen binding and effector functions 
¾ IgG4: the least common subclass of IgG (3- 6%) 
¾ Low affinity for target antigen 
¾ Does not activate complement 



Structural differences of the core IgG4 hinge allow the heavy chains to separate and  recombine randomly 
forming antibodies with two different antigen-binding sites. The bispecific IgG4 molecules are unable to 

crosslink antigen and lose the ability to form immune complexes and may contribute to the molecule's anti 
inflammatory effect 

Stone JH et al.,2012 





Autoimmunity 
and infectious 
agents are 
potential 
immunologic 
triggers in 
IgG4-related 
disease  

Stone JH et al.,2012 



Massive infiltration by inflammatory cells results in organ damage (Panel C).  
The inflammatory-cell infiltrate leads to tumefactive enlargement of the affected sites and organ dysfunction(Panel D). 

 Epithelial damage may result from tissue inflammation and immune-complex deposition 

Stone JH et al.,2012 
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Thyroid and IgG4-RD 

• Thyroiditis is associated with other proven manifestations of 
IgG4-RD  

• Riedel's thyroiditis has been proven to be a manifestation of 
IgG4-RD in  small case series of patients.  

• Fibrosing Hashimoto's thyroiditis, the pathology of which 
overlaps substantially with that of Riedel's, has also been 
linked to IgG4-RD. 

• More controversial is the suggestion that Hashimoto's 
thyroiditis, is also (in at least in some cases) a form of IgG4-
RD, the IgG4 –related thyroiditis  

• Even more controversial is the association between Graves’ 
disease and IgG4-RD 



IgG4-RD: analysis of a large cohort of patients 

Wallace et al., 2015 



Wallace et al., 2015 



Among the 114 patients with IgG4-RD, 22 (19%) had 
hypothyroidism (TSH > 4 mIU/L); of these, 11 patients 
had clinical hypothyroidism (FT4 < 1 ng/dL) and 11 
subclinical hypothyroidism (FT4  1 ng/dL). 

Watanabe et al., 2013 



Watanabe et al., 2013 



Head and neck inflammation and involvement of thyoid 

Mulholand et al.,2015 



All patients 
complied  
to strict criteria 
of IgG4 -RD 

Mulholand et al.,2015 



Riedel’s thyroiditis 

• Synonyms include Riedel’s struma, struma fibrosa, ligneous 
struma or thyroiditis, chronic invasive fibrous thyroiditis, and 
chronic sclerosing or productive thyroiditis  

 
• Riedel’s thyroiditis is a rare fibrotic condition that results in 

destruction of the thyroid and infiltration into surrounding 
tissues .  

 
• Local manifestation of a systemic fibrotic process or an 

autoimmune process ?  
 



Epidemiology 

• There is a paucity of robust epidemiological data because the 
world’s literature consists primarily of case reports and small 
case series.  

• Over a  64-yr period during which over 56,000 thyroidectomies 
were performed at the Mayo Clinic 37 patients were identified 

• These 37 cases of invasive fibrous thyroiditis were identified 
among the 3.5 million patients registered at Mayo during that 
time.  

• Estimated incidence in the population was 1.06 cases per 
100,000 population and 37 of 57,000 (0.06%) thyroidectomies. 

Hennesey JV ,2011 



Epidemiology 

• Women affected 3-fold more frequently than men 
• Patients between 30 and 50 yrs of age are the most 

affected. 

Hennesey JV ,2011 



Clinical presentation 

• Extensive thyroid and perithyroidal inflammation and fibrosis .  
• Invasion may involve parathyroid glands, skeletal muscle, 

nerves, blood vessels, as well as the trachea.  
• The inflammatory process forms a firm to hard (woody) 

palpable mass 
• Macroscopically there are typically no tissue planes 

discernable making precise surgical resection difficult or 
impossible 

Hennesey JV ,2011 



Hennesey JV ,2011 



Hennesey JV ,2011 



DD 

• Malignancies: anaplastic thyroid cancer , thyroid 
lymphoma  and sarcoma of the thyroid  

• Fibrosing variant of Hashimoto’s thyroiditis, which 
accounts for approximately 10% of Hashimoto’s 
cases 



Riedel’s Thyroiditis= IgG4-RD? 

   3 cases of Riedel’s thyroiditis, identified between 1991-2009 at Mayo clinic 

Dalgren M et al., 2010 



Riedel’s Thyroiditis= IgG4-RD? 

Dalgren M et al., 2010 



Riedel’s Thyroiditis= IgG4-RD? 



All published cases identified in Japan over a period of  1988-2012 
Takeshima K et al., 2015 



Takeshima K et al., 2015 



Takeshima K et al., 2015 



• Although the presence of IgG4-positive plasma cells was 
detected in both patients, the comprehensive diagnostic 
criteria for IgG4-RD were only partially met: 

• The total number of IgG4-positive plasma cells was more than 
10/HPF, but the IgG4/IgG ratio was less than 40% in both 
patients 

• Severe fibrosis associated with RT may lead to less 
lymphoplasmacytic infiltration, which may result in these 
criteria not being met 

• Organ-specific cutoff  for values for the number of IgG4-
positive plasma cells and the IgG4/IgG ratio may be needed 
for the thyroid gland, as discussed for other-specific lesions 
associated with IgG4-RD ??? 
 
 
 

Takeshima K et al., 2015 



Fibrosing variant of HT(FV-HT) 

Distinctions between HT and FVHT : 
1) HT cases show a dense lymphoplasmacytic infiltrate, lymphoid 
follicles and extensive Hürthle cell change.  
 
 
2) FVHT: The hallmark of FVHT is considered to be the 
presence of fibrosis.: The fibrous bands usually (but not 
invariably) carve the thyroid parenchyma into lobules, but the 
fibrosis does not extend beyond the thyroid. In addition to 
fibrosis, FVHT cases also display the other histological features of 
HT.  

 Deshpande V et al;, 2012 



neck swelling , rapid growing in a 
male patient, subclinical 
hypothyroidism, high levels of 
thyroid autoantibodies and low 
echogenicity on US 



Fibrosing variant of HT(FV-HT) 

Deshpande V et al;, 2012 

Hypothyroidism was noted in 62% (9/14) of HT and 86% of FVHT (6/7). 



Fibrosing variant of HT(FV-HT) 

Deshpande V et al;, 2012 

• FV-HT belongs to the spectrum of immunoglobulin 
G4-related disease (IgG4-RD). 



IgG4-RD and Hashimoto 

• Thyroid tissue samples were obtained from 105 patients with 
HT who were treated surgically. 

• Quantitative analyses of the expression of IgG4 and IgG were 
performed and correlated with clinical and histopathological 
parameters  

• Diagnostic criteria for IgG4 thyroiditis were IgG4-positive 
plasma cells/HPF >20 and IgG4/IgG ratio > 30% .  

Li Y et al., 2010 



36% of IgG4-thyroiditis 





IgG4-positive HT represents a 
thyroid-specific form of IgG4-RD 



• Histopathologically, IgG4 thyroiditis showed significantly 
higher grade of stromal fibrosis, lymphoplasmacytic 
infiltration, and follicular cell degeneration than non-IgG4 
thyroiditis. 

• IgG4 thyroiditis is significantly associated with male gender, 
with shorter disease duration of HT before surgery, with more 
severe symptoms, such as tracheal stenosis, with more  
subclinical hypothyroidism and higher levels of both Tg-Abs 
and TPOAbs, thyroid autoantibodies 

• More diffuse low echogenicity on ultrasound 
 



Based on the results of immunostaining and the proposed 
cutoff values (>20 IgG4-positive plasma cells/HPF, IgG4/IgG 
ratio >0.4) 
191 patients with HT were subdivided into two groups 
24 patients exhibiting IgG4-related HT (12 %)   
167 patients with non-IgG4-related HT (88 %). 





• 95% of HT cases associated with IgG4 were fibrous  
variants of HT(FV-HT) 

• 18% of non IgG4-HT were FV-HT 





Data of IgG4-HT not always confirmed 





Explanations for discrepancies 

• Genetic, population, dietary (iodine), or geographic 
differences may underlie variable histopathologic 
and pathophysiologic manifestations of HT as well as 
IgG4-RD 

• Studies have used a range of arbitrary thresholds to 
define increased IgG4 plasma cell counts, 
contributing to the heterogeneity of the literature. 



Thyroid, 2014 

109 patients recruted prospectively and divided into 2 groups 
Group 1: elevated IgG4 > 135 mg/dl 
Group 2: IgG4< 135 mg/dl 



GD and IgG4 



GD and IgG4 

• 6.4% of patients had elevated serum IgG4 levels ( > 135 
mg/dL), which meets the comprehensive diagnostic criteria of 
IgG4-RD 

• The elevated IgG4 group had significantly more hypoechoic 
areas than the non elevated IgG4 group 

• Serum TgAb levels tended to be higher, albeit not significantly, 
in the elevated IgG4 group than in the non elevated IgG4 
group 

• Patients may be more  responsive to ATD or prone to be 
hypothyroid after ATD treatment 





• 1.484 Graves’ disease patients who underwent 
thyroidectomy   

• Histopathological findings including the degree of 
lymphoplasmacytic and fibrotic infiltration and levels 
of IgG4-positive plasma cells in the thyroid 

• Clinical data and ultrasound 

Nishihara et al., 2015 



• 11 patients (0.74%) showed diffuse 
lymphoplasmacytic infiltration in the stroma 
of the thyroid gland 



GD and IgG4 

• Persistent hyperthyroid patients with Graves’ disease who 
show the intense infiltration of IgG4-positive plasma cells in 
the thyroid manifest no histopathological association with 
IgG4 thyroiditis or IgG4-related disease.  

Nishihara et al., 2015 



Orbital 
inflammatory 
disease-IgG4 

RD 



DD IgG4-RD inflammatory eye disease and 
Thyroid Eye Disease(TED) 

• International consortium collected orbital biopsies from 108 
subjects including 22 with no known orbital disease, 42 with 
nonspecific orbital inflammatory disease (NSOI), 26 with 
thyroid eye disease (TED), 12 with sarcoidosis, and 6 with 
granulomatosis with polyangiitis (GPA).  

 
• Lacrimal gland and orbital adipose tissue biopsies were 

immunostained for IgG4 or IgG secreting plasma cells. 

Wong et al., 2015 



TED, no IgG4+plasma cells 

Wong et al., 2015 



IgG4-RD and risk of malignancy 



Lymphoma complicating IgG4-related disease 

Mayo Clinic retrospective study: 
• patients with IgG4-related disease had increased risk of 

developing lymphoma 
• Lymphoma not restricted to organs involved by IgG4-related 

disease 

Takahashi et al 2009 
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Probable morphologic evolution with time 
Effectiveness of steroid also decreases 

Treatment 



Treatment 

• Most clinical manifestations of IgG4-related disease 
respond to glucocorticoids. These agents are the 
first-line, standard-of-care approach for most 
patients( no randomised trials) 

• The response to glucocorticoids varies according to 
the affected organs and the degree of fibrosis 



Treatment 

• Drugs such as azathioprine, mycophenolate mofetil, 
and methotrexate as means of sparing patients the 
effects of long-term glucocorticoids, are commonly 
chosen for this purpose in IgG4-related disease.  

• None has been tested in prospective  controlled 
studies, and evidence for their efficacy beyond that 
offered by concomitant glucocorticoid therapy is 
scarce 



Treatment 

• Rituximab was used initially in patients who did not respond 
to glucocorticoids . 

• They seem to achieve this action by depleting all circulating 
CD20-positive cells (ie, B cells), which interferes in turn with 
the repletion of short-lived plasma cells making IgG4 

• IgG4-positive plasmablasts (positive for IgG4, CD38, CD37, and 
CD19lo cells) a good biomarker for IgG4-related disease 
decline quickly after B-cell depletion and can be useful in 
identifying when to readminister rituximab  but this question 
needs further study. 







Figure  
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