




• What is C3 Glomerulopathy (C3G) ?

• The COMPLEMENT system.

• Pathogenesis / Pathology of C3G.

• Clinical Presentations.

• Investigations.

• Treatment.



C3G is an entity with glomerular deposits made solely (?!) of 
complement C3.

Dysregulation of AP through inherited or acquired defects.

Presence of C3 nephritic factors (C3NeFs).

 Substantial risk for ESRD.

 Substantial risk for recurrence after RTX.
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Definition of C3 glomerulopathy based on ‘C3 only’ was 

impractical, since it excluded many DDD cases identified on EM.

- Predominant glomerular C3 intensity of ≥ 2 levels of 

magnitude greater than any combination of IgG, IgM, IgA and 

C1q.
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- Discovered by Bordet.
- Lytic activity of fresh serum
- Can be destroyed at 56oC  

for 30 mnin.
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The association between GN 

and ↓ complement levels 
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 Physiological control of complement activation

REGULATORS ACTIVATORS

Loss of function Gain of function

The balance is influenced by mutations (extreme) and/or polymorphisms (‘fine tuning’)



 Impaired plasma regulation
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Aberrantly increased size protein detected in sera 

 FHR have analogous domains with factor H at the surface 
regulatory end and compete with factor H for binding with 
C3B, leading to familial C3GN.

 The internal duplication of CFHR5, leads to Cypriot 
Nephropathy.





The presence of unaffected relatives with genetic 
abnormalities implies that a single hit may not be sufficient 
to cause disease.

As a Second hit, an inciting event like an infection, or an 
accumulation of mutations of AP leads to uncontrolled “C3 
tick over” activity.
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Modern Pathology (2007) 20, 605–616



Intramembranous location of dense deposits 
>>> ribbons



Glomerular C3 staining in DDD

Modern Pathology (2007) 20, 605–616



Deposits are found in the mesangium and the capillary wall (subendothelial, subepithelial).
No ribbons
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Nephrol Dial Transplant (2013) 0: 1–8

subendothelial (long arrow) and ‘hump’-like subepithelial (short arrow) deposits



Age: 5-15 years.

Renal manifestations: 

- Nephritic-nephrotic syndrome (hematuria, proteinuria..nephrotic range).

Extra-renal manifestations:

- Brush’s membrane retina (Drusen formation)>>> loss of vision (early)

- Acquired partial lipodystrophy (Barraquer-Simons’ syndrome)

- Increased risk of IDDM  

Progression to ESRD in 50% within a decade

Almost 50% recurrence following RTX.

DDD retinopathy



Age: 10-30 years.

Renal manifestations: 

- Nephritic-nephrotic syndrome (hematuria, proteinuria less severe than DDD).

Extra-renal manifestations:

- No

Progression to ESRD in 10% within 2-3 years

Recurrence following RTX.



Autosomal Dominant.

Renal manifestations: 

- Persistent microscopic hematuria.

- Episodes of synpharyngitic macroscopic hematuria.

Progression to ESRD mainly in males.



DDD C3GN
Pathogenesis C3 convertase dysregulation C5 convertase dysregulation

Low C3 60% 40%

C3NeF 80% 40‐50%

MPGN on L/M ++ +

Crescents 19% 5%

Vascular disease + ++

Chronicity + ++

Recurrence ++ ++

Age at diagnosis 12 years 26 years

Extra‐renal Yes No
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- Plasma exchange is the first-line therapy for factor H defects and 
elevated C3NeF.

- Treatment with Fresh frozen plasma/recombinant factor H is 
recommended for factor H deficiency.

- C3GN-due to autoantibodies to a complement protein may benefit 
from immunosuppressive therapy with steroids/Rituximab.

- ECLUZIMAB !!!

Indian J Nephrol. 2014; 24(6): 339–348.



Am J Kidney Dis. 2015;65(3):484-9.



- Multicenter open label trial is underway for a new drug-soluble CR1 
(CDX1135). 

- CR1 is a regulator of complement activity along with factor H and 
MCP. It also mediates factor I dependent cleavage of iC3B to C3C 
and C3D and regulates C3 and C5 convertase activity. 

- In mice made deficient in CF H and transgenic for human CR1, 
soluble CR1 therapy stopped AP activation, resulting in normalization 
of serum C3 levels and clearance of iC3b from GBMs.



1. C3G is a rare disease ch.ch. by AP dysregulation with substantial 
risk of ESRD and recurrence following RTX.

2. Diagnosis depends on I/F and E/M (+ genetic analysis).

3. ↓C3 and C3NeF are not essential for diagnosis.




