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A black crow flying through the dark night 

IgG4-RD 
IgG4-Related Diseases 

Lancet 2015, 385: 1460-71 
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IgG4-Related Diseases 

 Systemic immune-mediated condition 

 Tumefactive, tumor-like lesions 

 Dense lymphoplasmacytic tissue infiltrate 

 Predominance of IgG4-positive plasma cells 

 Storiform fibrosis 

 Obliterative phlebitis 

 Tissue osinophilia 

 Elevated serum IgG4 concentrations 



IgG4-Related Diseases:  

the story begins in the pancreas … 

Kamisawa T, Funata N, Hayashi Y, Eishi Y, Koike M, Tsuruta K, Okamoto A, 

Egawa N, Nakajima H: 

 A new clinicopathological entity of IgG4-related autoimmune disease.  

J Gastroenterol 38: 982–984, 2003 

Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, 

Fukushima M, Nikaido T, Nakayama K, Usuda N, Kiyosawa K: 

High serum IgG4 concentrations in patients with sclerosing pancreatitis. 

N Engl J Med 344: 732–738, 2001 



IgG4-Related Diseases:  

… but rapidly becomes systemic … 



IgG4-Related Diseases:  

… and changes Disease Taxonomy! 

NEJM  2012, 366: 539-551 



IgG4-Related Diseases 

Question 1 

How many patients with IgG4-RD have you seen in the last 

2 years? 

1-2 

4-5 

8-10 

>10 

 



IgG4-Related Diseases:  

Epidemiology 

Prevalence: unknown 

Underrecognition 

Japan: 0.8 –> 3.1 cases per 100,000 

Male:Female ratio variable 

Age: 60-70 y - children 



Ann Rheum Dis 2019 

Clinical 

phenotypes 



IgG4-related pancreatitis 



IgG4-related dacryoadenitis 



IgG4-related sclerosing mesenteritis 
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 Peculiar radiologic lesions (kidney, pelvis) 

 Tubulointerstitial nephritis 

 Membranous/other glomerulonephritides 

 Retroperitoneal fibrosis 

 (Renal cysts ?) 

 («Lupus sine lupo!») 

IgG4-RKD 
(15% of patients) 
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 Male gender: 75-85% 

 Average age:  65 years 

 Acute / Progressive chronic renal failure 

 Edema 

 Renal mass lesions 

 Mild systemic symptoms 

 Multi-organ involvement 

IgG4-RKD 
Clinical Features 
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 Hypergammaglobulinemia: 80-90% 

 Elevated serum IgG4 levels: 50-70% 

 IgG4:IgG>10% - IgG4:IgG1>24% 

 Hypocomplementemia C3 and/or C4: 50-70% 

 Elevated IgE levels: 60-70% 

 Eosinophilia: 35-50% 

 Antinuclear antibodies: 30% 

 Rheumatoid Factors: 20-30% 

 

 Acute / Rapidly Progressive Renal Failure 

 Proteinuria and/or hematuria: 50% 
 

 Circulating plasmablasts 

IgG4-RKD 
Laboratory Features 
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IgG4-Related Diseases 

Question 2 

Which radiologic imaging do you use for the diagnosis and 

follow-up of patients? 

 CT 

 MRI 

 PET 

 



IgG4-RKD 

Imaging Features 

 Ultrasonography 

 Computed Tomography 

 Magnetic resonance 

 Fluorodeoxyglucose PET 

 (Gallium Scintigraphy) 



 Multiple low-density lesions 

 Kidney enlargement 

 Mass lesions 

 Thickening of the pelvic wall 

 Diffuse and focal infiltration 

 Encasement by inflammatory and fibrotic tissue 

 Cystic lesions  

IgG4-RKD 

Imaging Features 



IgG4-RKD 

Imaging Features 

CT: Multiple low-density lesions 

Kidney International (2014) 85, 251-257 



IgG4-RKD 

Imaging Features 

CT: Low-density lesions in a uninephrectomized patient 



IgG4-RKD 

Imaging Features 

US: bilateral hydronephrosis in periaortitis/RPF 



IgG4-RKD 
Imaging Features 

CT: inflammatory periaortic, retroperitoneal tissue  



IgG4-RKD 

Imaging Features 

MRI: parenchymatous periaortic tissue.  

Bilateral hydronephrosis.  



IgG4-RKD 

Imaging Features 

FDG-PET scan: retroperitoneal lesions with high  

metabolic activity  



IgG4-RKD 

RPF & Periaortitis 



IgG4-Related Diseases 

Question 3 

Which organ do you usually choose for diagnostic biopsy? 

 Lymphonodes 

 Pancreas 

 Kidney 

 Periaortic tissue 
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1.Tubulointerstitial nephritis 

 Dense tubulointerstitial lymphoplasmacytic infiltrate 

 Predominance of IgG4+ plasma cells / plasmablasts 

 Storiform fibrosis 

 (obliterative phlebitis, eosinophils infiltrate) 

IgG4-RKD 

Pathological Features 



CELLULAR 
INFILTRATE 



CELLULAR 
INFILTRATE 



DENSE 
LYMPHOPLASMACYTIC 

INFILTRATION 



IgG 



IgG4 

HISTOLOGIC CRITERIA: 

>10 IgG4+ plasma cells/hpf 

IgG4+/IgG+ plasma cells >40% 



PERICAPSULAR 

INFILTRATION 



IgG 



IgG4 



STORIFORM 
FIBROSIS 



STORIFORM 
FIBROSIS 



IgG,C3 



2. Membranous glomerulonephritis 

Kidney International (2013) 83, 455-462 

IgG4-RKD 

Pathological Features 



3. Other glomerulonephritides: 

 

 IgA – HS purpura 

 Endocapillary proliferative 

 Membrano-proliferative 

 Mesangial proliferative 

IgG4-RKD 

Pathological Features 



4. Retroperitoneal fibrosis 

IgG4-RKD 

Pathological Features 



CD138 
PC > 50 x HPF 

Retroperitoneal fibrosis 

IgG4-RKD 

Pathological Features 



IgG IgG4 

PC: 70% IgG, mostly IgG4 

Retroperitoneal fibrosis 

IgG4-RKD 

Pathological Features 



Renal cysts ? 

BMC Urology 2014, 14: 54 

IgG4-RKD 

Pathological Features 



«Lupus sine lupo!» 

IgG4-negative IgG4-related disease 

BMJ Case Rep 2013 

Mod Rheumatol 2014 

IgG4-RKD 

Pathological Features 

These cases suggest that a condition that closely mimics 
IgG4-RD may develop even in the absence of IgG4 and 
plasma cells.     

Curr Opin Nephrol Hypertens 2015 



IgG4-RKD 
Diagnosis: is histology sufficient …? 



PATTERN A, B, C 

Diagnostic criteria for IgG4-RKD 

Mod Rheumatol (2017) 27: 381-391 JASN (2011) 22: 1343-1352 



Diagnostic algorithm for IgG4-RKD 

Kidney International (2014) 85: 251-257 



Step 1: entry criteria 
Step 2: exclusion criteria 
Step 3: inclusion criteria 
Step 4: total inclusion points ≥20  
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Autoimmunity (2017) 50: 19-24 

Pathophysiological mechanisms 

Self-antigens: 

 Galectin-3 

Annexin-A11 

 Laminin-511 

 Prohibitin 
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First-line treatment: steroids ! 

JASN (2011) 22: 1343-1352,  Lancet (2015) 385: 1460-1471,  Arthritis Rheumatol (2015) 67: 1688-1699 



Good response in inflammatory stage 

Importance of fibrosis extension 

Recurrent or refractory cases common 

Adverse effects 

Treatment: YES, steroids! But … 



IgG4-Related Diseases 

Question 4 

What is your second-line treatment in relapsing IgG4-RD? 

 A second course of steroids 

 Anti-CD20 agents 

 DMARDS 

 



SO WHAT … ? 

Azathioprine 

Mycophenolate mofetil 

Methotrexate 

Cyclophosphamide 

Rituximab 

Treatment 



Ann Rheum Dis (2015) 74: 1171-1177 



Rheumatology (2016) 55: 1000-1008 

37% relapse ! 



Treatment: 

our experience … 



Oncotarget (2018) 9: 21337-21347 



Immunol Res (2020) 68: 340-352 



Two is better than one !! 



NDT (2011) 26: 3987-3992 

IgG4-RKD 

Intensified immunosuppressive treatment 

Kidney Int Rep (2021) 6: 1081-1087 



Rituximab, cyclophosphamide, steroids 

Rituximab 2° day 8° day 15° day 22° day 

  200 mg/m2 375 mg/m2 375 mg/m2 375 mg/m2 

          

Cyclophosphamide 4° day 17° day     

  750 mg 750 mg     

          

i.v. Methylprednisolone 1° day 4° day 8° day   

  15 mg/Kg  15 mg/Kg 15 mg/Kg   

          

Oral Prednisone days 1-15 50 mg     

  days 16-30 37,5 mg     

  days 31-45 25 mg     

  days 46-52 20 mg     

  days 53-59 15 mg     

  days 60-66 10 mg     

  Since day 67  5 mg     

 Rituximab 375 mg/m2 after 1 and 2 months following the last weekly infusion 



IgG4-RKD patients 

  Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 

Age (yr) 74 70 82 54 73 

Sex Male Male Male Male Female 

IgG4-RKD TIN TIN TIN RPF RPF 

Immunol Res (2020) 68: 340-352 

https://mail.med.uni-heidelberg.de/,DanaInfo=www.google.it+url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjE8-u--q3PAhXDaRQKHaiYAdQQjRwIBw&url=http://www.infoturismonapoli.it/san-giovanni-bosco/&psig=AFQjCNED1SK94W4JPD1PisK4k-kZdwmsGA&ust=1475011016777385


IgG4-RKD patients 
follow up at 48 months 

Substantial, persistent increase in eGFR 

 

Definite improvement in immunologic, 

radiologic and/or histological parameters 

Immunol Res (2020) 68: 340-352 

https://mail.med.uni-heidelberg.de/,DanaInfo=www.google.it+url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjE8-u--q3PAhXDaRQKHaiYAdQQjRwIBw&url=http://www.infoturismonapoli.it/san-giovanni-bosco/&psig=AFQjCNED1SK94W4JPD1PisK4k-kZdwmsGA&ust=1475011016777385


IgG4-RKD patients: Lab  



IgG4-RKD patients: Histology  

CELLULAR INFILTRATE 

AND FIBROSIS 

Before Tx 
After  1 year 



IgG4+/IgG+ plasma cells 40% IgG4+/IgG+ plasma cells 4% 

IgG4-RKD patients: Histology  

Before Tx After  1 year 



CELLULAR INFILTRATE 

AND FIBROSIS 

IgG4-RKD patients: Histology  

Before Tx 

After  1 year 



IgG4+/IgG+ plasma cells 60% IgG4+/IgG+ plasma cells 2% 

IgG4-RKD patients: Histology 

Before Tx 

After  1 year 



IgG4-RKD patients: Radiology  

Before Tx 

After  5 months 



IgG4-RD: pathogenetic mechanisms  

BMJ  2020 



IgG4-RD: potential targeted therapies  

BMJ  2020 



1. IgG4-RDs are rare, protean conditions 

2. Awareness of this diseases is necessary for an early diagnosis 

3. In IgG4-RKD Acute/Progressive renal failure and/or 

proteinuria and/or radiologic lesions are «red flags» 

4. Treatment is still «a work in progress» 

5. Our intensified immunosuppressive protocol seems to be 

effective and relatively safe 

TAKE HOME MESSAGES 



A black crow flying through the dark night 

IgG4-RDs 

A black crow flying through a bright light 





Next Webinars  

ERA/ERKNet Advanced Webinars on Rare Kidney Disorders 

Date: 30 Nov 2021 

Speaker: Giacomo Quattrocchio 

Topic: IgG4 related diseases 

 

ESPN/ERKNet Educational Webinars on Pediatric Nephrology & Rare Kidney 
Diseases 

Date: 07 Dec 2021 

Speaker: Joseph Flynn 

Topic: Hypertension 

 

ESPN/ERKNet Educational Webinars on Pediatric Nephrology & Rare Kidney 
Diseases 

Date: 18 Jan 2022 

Speaker: Michal Maternik 

Topic: PUV 

 

Subscribe the ERKNet and IPNA Newsletter and don‘t miss Webinars! 


