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IgG4-Related Disease (IgG4-RD) 

• Rare multi-organ immune-mediated condition characterized 
by three pathology features

1) Lymphoplasmacytic infiltration 

2) Storiform fibrosis

3) Obliterative phlebitis



History of IgG4 Related disase

• Mikulicz’s disease (MD)  (1892)
: Symmetrical swelling of the lachrymal, parotid, and submandibular 
glands, with massive infiltration of these glands by mononuclear cells

• Manifestation of Sjo¨gren’s syndrome(1953)
: rheumatoid arthritis accompanied by keratoconjunctivitis sicca and 
severe swelling of the parotid glands

• AutoImmune Pancreatitis  (1991)
: characteristic histopathological finding lymphoplasmacytic sclerosing
pancreatitis (LPSP)



N Engl J Med. 2001;344:732–8.



Many disease :IgG4 related conditions



Individual disorders -> part of IgG4 RD



IgG4

• Unique antibiotics in bothtructure and fuction

• Less than 5% of the total IgG in healthy persons

• Normal range in healthy people : 0.01 – 1.4 mg / mL

but, Stable concentration in individual person



IgG4

• Heavy chain – 90% shared IgG

• Amino acid difference within 2nd constant domain

- week or negligible binding to both C1q and Fcr Rx 

-> No activation of classic complement pathway 

Only limited role in immune activation



IgG4- Half antibody exchange reaction 

• Unique characteristic of IgG4

• Fragment antigen binding (Fab)- arm exchange
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Histopathologic feature

• Regardless of serum IgG4 concentration

1) Lymphoplasmacytic infiltration 

2) Storiform fibrosis

3) Obliterative phlebitis

• Mild to moderate eosinophilic infiltration 



Histopathologic feature

N Engl J Med 2012;366:539-51.

storiform patternObliterative phlebitis



Histopathologic feature

Obliterative phlebitis in venus channel
: totally occulded

plasam cell / fibroblast / eosinophilic

N Engl J Med 2012;366:539-51.



Histopathologic feature

plasama cell stained except lymphocyte

N Engl J Med 2012;366:539-51.



Journal of Translational Autoimmunity 4 (2021)



Potential initiating mechanisms

• Genetic risk factor

• Bacterial infection and Molecular mimicry

• Autoimmunity 



Genetic risk factor

• DQbeta1 – 57 without aspartic acid in Korea 

• HLA DRB1*0405-DQB1*0401 haplotype in Japan

Gastroenterology 2008;134:440-6.
Gastroenterology 2002;122:1264-9.



Bacterial infection and Molecular mimicry

N EnglJ Med 2009;361:2135-42.



Autoimmunity 

• Widely regarded as the initial 
immunologic stimulus

: But non specific 

• Immune complex depotsit of IgG4 and C3

: Fab-arm exchange and Fc interaction 
between IgG4 and IgG or not 

Histopathology 2010;57:825-35





Major clinical presentations

• Tumefactive lesion 

• Subacute major tissue damage and organ failure

• Allergic disease (up to 40%)

: atopy, eczema, asthma modest peripheral blood eosinophilia

• Unusual : Fever and elevated CRP

Eur J Gastroenterol Hepatol 2009;21:1136-9.



Tumefactive lesion 



Spectrum of
IgG4 RD

Immunol. 181 (2015) 191–206.

Pacreaticobiliar involvement

Salivary and lacrimal gland

Retroperitoneal fibrosis

Renal involvement 

Aortitis



Epidemiology of IgG4 RD



Gender differences in affected organ

Arthritis Research & Therapy (2017) 19:262



Ethiology of lung involvement

Arthritis Research & Therapy (2017) 19:262



IgG4-related disease: Lung involvement

IgG4-Related Disease A Cross-sectional Study of 114 Cases in America 

Am J Surg Pathol. 2010 Dec;34(12):1812-9.



Factor analysis 

Arthritis Research & Therapy (2017) 19:262



Type of affected organ biopsied

Arthritis Research & Therapy (2017) 19:262



Diagnostic criteria for IgG4- Mikulicz’s
disease

Mod Rheumatol (2012) 22:21–30



Clinical diagnostic criteria for 
autoimmune pancreatitis in Japan

Mod Rheumatol (2012) 22:21–30



Diagnostic criteria for IgG4-related 
kidney disease

Mod Rheumatol (2012) 22:21–30



Comprehensive clinical diagnostic 
criteria for IgG4-RD

Mod Rheumatol (2012) 22:21–30



Mod Rheumatol (2012) 22:21–30



Conditions that mimic IgG4-RD

ARTHRITIS & RHEUMATOLOGY Vol. 67, No. 7, July 2015





Indication of Treatment 
• Not all manifestation for IgG4-RD require immediate treatment

• Asymptomatic nonprogressive and limited disease  : “Watchful waiting” 

• Asymptomatic disease with progressive disease

: Organ dysfunction in laboratory or radiology findings

• All patient with symptomatic active IgG4-RD : Some urgent 

ARTHRITIS & RHEUMATOLOGY 2015, pp 1688–1699



Regimen of remission induction  

• Glucocorticoid 

- At a dosage of 30-40mg / day  (Prednisolone 0.6mg/kg)

- Initial dosage for 2-4week

- Tappering and discontinue 3-6months

• Remission nearly all patient with Autoimmune hepatitis

• Remission 83% patient with sclerosing cholnagitis

Gut 2013;62:1607–15.

J Gastroenterol 2014;49:961–70.



Alterantive Tx : Rituximab

• Ritiuximab : 1g iv every 15days for two dose

• Alternative Treatment of glucocorticoid 

- not respond to up to 40 mg/day of steroid

- cannot be tapered to <5 mg daily

- strong relative contraindications to glucocorticoid therapy

Other agent 

: Azathioprine, methotrexate, mcophenolate mofetil



Brito-Zerón et al. Medicine (2016) 95:26



Typical response of remission induction 

• Response in several weeks 

- Symptomatic improvement

- Reductions in the size of masses or organ enlargement,

- Improvement in organ function

- Decrease in serum levels of IgG4.

• Poor response 

- Advanced fibrotic change

Lancet Rheumatol. 2019;1:e55.



Maintenance therapy following 
remission induction

• low-dose glucocorticoids (eg, 2.5 to 5 mg/day) for up to 3 years

• High risk for disease relapse.

- Multi-organ involvement

- Significantly elevated serum IgG4 concentrations

- Involvement of the proximal bile ducts

- History of disease relapse

Ann Rheum Dis. 2015;74(6):1171. 



Rheumatology 2016;55

retrospective cohort study
: total 60patients



Rheumatology 2016;55

retrospective cohort study
: total 60patients

Serum IgG4

Plasmablasts

Serum IgE

Peripheral eosinophile



European Journal of Internal Medicine 74 (2020) 92–98

European Journal of Internal Medicine 74 (2020) 92–98



European Journal of Internal Medicine 74 (2020) 92–98

Free relase period : 18 months

Side-effect :  infectious complication 6/14



IgG4-related lung disease (IgG4-RLD)

J Thorac Imaging Volume 22, Number 4, November 2007



IgG4-related lung disease (IgG4-RLD)

• Lymphoplasmacytic infiltration with 
Storiform

• Tumefactive lesion 

• Fibrosis

• Allergic disease (up to 40%)

• Lung involvement : 10-23% 

Mimiking condtion
Sarcoidosis and neoplasm
Interstitial lung disease associated with autoimmune 
diseases

IgG4+ plasma cells are frequent, although storiform
fibrosis is not always present in lung biopsies

Neutrophilic aggregates might be seen in the lung, 
unlike in other tissues in IgG4-RD

the extension of the fibroinflammatory infiltrate along 
the perilymphatic



Clinical feature of IgG4-RLD

Radiology 2009;251:260–270

respiratory symptoms (n=10)

cough (n=9)

expectoration (n=6)

hemoptysis (n=6)

chest tightness (n=2) 

breathless (n=2)

No respiratory Symptoms (n=3)

中华医学杂志, 2018,98(42)



Radiology: Volume 251: Number 1—April 2009

a. Solid nodular

b.Round-shaped, ground-glass 
opacities

c. Alveolar interstitial (with 
honeycombing, ronchiectasis, and 
diffuse ground-glass opacities

d. Bronchovascular (with thickening 
of bronchovascular bundles and 
interlobular septa)



Radiology: Volume 251: Number 1—April 2009
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Am J Surg Pathol 2009;33



Mod Rheumatol (2012) 22:21–30



Respir Investig. 2016 Mar;54(2):130-2. Epub 2015 Oct 20.

I. chest radiograrphy hilar/mediastinal lymphadenopathy
bronchialwall/bronchovascular bundle thickening
interlobular septal wallthickening, nodular shadow
infiltrative shadow
pleuralthickening and/or effusion

II. Serology Elevated serum IgG4 concentration of more than 135 mg/d

III. Histology
a :3 items
b :2 items

(1) Marked lymphoplasmacytic cell infiltration 
(2) IgG4/IgG-positive cell ratio>40% and/or >10 IgG4-positive cells/high powerfield.
(3) Obliterative phlebitis or obliterative arteritis.
(4) Storiformfibrosis or fibrosis consisting of proliferating spindle-shaped cells around 

infiltrating lymphoc

IV. Other organ 
involvement

V. Reference finding Hypocomplementemia
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Pattern of pulmonary involvement

AnnalsATS Volume 11 Number 9| November 2014

Pulmonary malignancy

Interstitum

Mediastinum

Airway disease

Pleural disease



Lung cancer in  IgG4-RD

Arthritis Research & Therapy (2017) 19:262



Stromal plasam cells expressing IgG4 in 
Non-Small Cel lung ca

Human Pathology (2013)44, 1569–1576

Stage I lung cancer in 2001 – 2007 



Interstinum involvement of IgG4-RLD

Intern Med 2008;47:291–294 Endocr J 2006;53: 563–566



Mediastinum

Thorac Cardiovasc Surg 2007;55:431–433

Sclerosing mediastinitis



Allergology International Vol 61, No1, 2012



Mod Rheumatol (2009) 19:87–90

A 64-year-old 
A swelling in her right lacrimal gland

Granuloma without caseous necrosis Abundant IgG4-positive plasma cells



Bae et al. Medicine (2019) 98:48

A 76-year-old male 

presented cough and sputum.



Deng et al. Medicine (2018) 97:20
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Deng et al. Medicine (2018) 97:20



Case F/ 50 :dyspnea



Case F/ 50 :dyspnea



Take Home message


