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Objectives 

•  Summarize the state of the literature pertaining to topic 

•  Identify new and important questions or controversies 
related to diagnosis and management of these 
diseases 

•  Explain why these topics are controversial 

•  Evaluate the data supporting opinions related to these 
questions/controversies 

•  Discuss what types of studies would help to move the 
field forward with regards to these questions 
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Historical Perspective 
Chapter 8 -  Idiopathic 
Membranoproliferative 
Glomerulonephritis 
 
•  “Light microscopic pattern of 

injury” 
•  “Further classified based on 

the extent and location of 
deposits” (I, II, and III) 

•  “Heterogeneity of cause” 
•  “Truly idiopathic MPGN is now 

a very uncommon condition” 
•  “Those in which C3 is 

exclusively deposited are 
known as C3GN”. 

•  “Treatment is highly dependent 
on proper identification of 
underlying cause.” 

 



Etiologic Perspective 

•  Biopsy diagnoses - defined primarily by the character/
location of deposits 

•  MPGN:  Pattern of injury with multiple causes. 

•  C3G:  Abnormal complement role (with no way to 
rule out „normal“ complement activity)  

 

versus 



“………. designates a disease process 
due to abnormal control of complement 
activation, deposition, or degradation 
and characterized by predominant 
glomerular C3 fragment 
deposition………….” 

Kidney Int. 2014 Feb;85(2):450-6. 

Definition of C3 Glomerulopathy 



Hemolysis 

Clin J Am Soc Nephrol. 2014 Nov 7;9(11):1876-82. 

C3 C3a C3c C3d FB FBa FBb FP 

C5 C5a C6 C7 C8 C9 sC5b-9 

Role of Biomarkers  
•  Target Identifiers? 
•  Outcomes Signals? 



Complement and the Kidney 
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Complement 
Mediated 

Renal  
Disease 

C3G 

TMA 

MPGN 

? 



MPGN and C3G:  Spectrum? 

Kidney International (2012) 82, 454–464; 

MPGN DDD C3GN 
Age 20.7±16.8 18.9±17.7  30.3±19.3 
Nephrotic Syndrome 65.3% 37.9% 26.8% 
Dialysis 40.8% 41.4% 30.3% 
Recurrence in Tx 42.8% 54.5% 60% 
Low C3 46.3%) 59.1% 39.6% 
Low Factor B 34.1% 27.3% 26.4% 
Low Factor H 4.9% 18.2% 3.8% 
Low Factor I 7.3% - - 
C3Nef 53.6% 86.4% 45.3% 

CFH Mutations 10.4% 17.2% 12.5% 
CFI Mutations 6.2% 0 5.3% 

Kidney International (2012) 82, 454–464; 



Background: KDIGO Guidelines 
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8.1: Evaluation of MPGN 
8.1.1: Evaluate patients with the histological (light microscopic) 
pattern of MPGN for underlying diseases before considering a specific 
treatment regimen (see Table 20). ( Not Graded) 
 

 8.1.1:a: Complement ???????? 
 



2012 Controversies Conference 
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Kidney International (2017) 91, 539–551; 
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Tests recommended for all patients 
Measurement of serum C3 and C4 

Measurement of C3 Nephritic Factor 

Measurement of serum factor H 

Serum paraprotein ecalutation 

Screening for CFHR5 mutaton 

Tests that should be considred on a case-by-case basis as they require expert interpretation 
and/or clinical validation 

Measurement of serum factor B 

Measurement of serum C5 

Measurement of markers of C3 Activation  

C3d, C3c, C3adesArg 

Measurement of C5 activation 

Soluble C5b-9 

Measurement of FH autoantibodies 

Measurement of FB autoantibodies 

Mutation Screening of complement regulatory genes/activation genes  

CFH, CFI, CD46/C3, CFB 

Assessment of Copy Number cariants across the CFH-CFHR locus 

Complement Investigations 



The Challenge 

Devising diagnostic and treatment 
approaches when heterogeneity 

prevails 
 



Background: KDIGO Guidelines 
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8.2: Treatment of idiopathic MPGN 
8.2.1: We suggest that adults or children with presumed idiopathic 
MPGN accompanied by nephrotic syndrome  AND progressive decline 
of kidney function receive oral cyclophosphamide or MMF plus low-dose 
alternate-day or daily corticosteroids with initial therapy limited to less 
than 6 months. ( 2D) 
 



Background 
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Pediatr Nephrol (1992) 6: 123-130  

RCTs of well characterized patients are needed. 



 All Patients  
 	

•  Optimal blood pressure control (Suggested:  BP below the 90% in 
children and < 120/80 in adults) 
o  Priority agents include angiotensin converting enzyme inhibitors 

and angiotensin receptor blockers,  
•  Optimal nutrition for both normal growth in children, healthy weight in 

adults  
•  Lipid control	

 Moderate Disease	  Description	
•  Urine protein over 500mg/24 hours despite supportive therapy or 
•  Moderate inflammation on renal biopsy or 
•  Recent increase in serum creatinine suggesting risk for progressive 

disease 
Recommendation 
•  Prednisone 
•  Mycophenolate mofetil 	

Severe Disease	 Description 
•  Urine protein over 500mg/24 hours despite supportive therapy 
•  Or Moderate inflammation on renal biopsy 
•  Or recent increase in serum creatinine suggesting risk for 

progressive disease 
 Recommendation 
•  Methylprednisolone pulse dosing as well as other anti-cellular 

immune suppressants have had limited success in rapidly 
progressive disease 

•  Data are insufficient to recommend eculizumab as a first-line agent 
for the treatment of rapidly progressive disease.  

Table 5.   Kidney International (2017) 91, 539–551; 



Am J Nephrol 2017;46:96-107 

	 No	Immune	
Suppression	 MMF	 Other	IST	 MMF	

Complete	
Remission	 2/20	(40%)	 6/22	(32%)	 5/18	(56%	 11/27	(40.7%)	

Partial	
Remission	 3/20	(60%	 13/22	(68%)	 4/18	(44%)	 5/27	(18,5%)	

ESRD	 10/20	(35%	 0/22	(0%)	 3/18	(16%)	 7/27	(25.9%)	
	

Kidney International (2015) 88, 1153–1160; 
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Factor D 
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C3 
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Alternate Pathway 

C3b C3b 
Bb 

C9 C8 

C7 

C6 
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Amplification  
Loop 

Achillion	
Factor	D	Inhibitor	

Amyndas	
C3	Inhibitor	

ChemoCentryx	
C5a	Receptor	Blocker	

Allexion	
C5	Inhibitor	

C5 Convertase 

C3 Convertase 

Novar?s	
Factor	B	Inhibitor	

C3G 

MPGN 

H I + 



Controversy 

•  Do we understand enough of the natural history of 
disease, or the variability in the phenotype? 

•  Do the differences in pathology signifiy an important 
phenotypic characteristic?    

•  Is complement „primary“/critical to the etiology of each 
of the dieases in the spectrum? 

•  Can the diagnosis (or activity) of either be secured with  
„biomarkers“? 

•  What about genetics? 

•  Must we define disease more precisely in order to treat 
effectively? 
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Controversy 

•  Can we recommend a clinically/therapeutically 
important workup? 

•  What is “Idiopathic” MPGN? 
•  Is it time for us to say ICGN? 
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