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FSGS 

 

 

“a pattern of histologic injury rather than a disease” 
 



Causes  























Focal & Global Glomerulo-Sclerosis 



Differential Diagnostic Evaluation 

• Proteinuria is the cardinal presenting clinical feature of FSGS. 

  

• nephrotic syndrome  

 

• nephrotic-range proteinuria 

 

• Sub-nephrotic proteinuria  

 

 





Proteins other than Alb >>> think for 2nd FSGS 

• compare a urinary protein/creatinine ratio to a urinary 
albumin/creatinine ratio.  

 

• If <40–50% of total proteinuria are due to albumin, then the 
possibility of tubular proteinuria or the presence of light chains 
should be considered.  

 

• dipstick proteinuria of trace/1+ in a patient with a quantified urinary 
protein >1 g/24 h.  

 



DDx of FSGS & FGGS 



FSGS 
primary vs secondary  



MCD vs FSGS 







Immunosuppressive Treatment of Primary 
FSGS 

• As the presumed origin of primary FSGS is a dysregulated autoimmune 
response, the use of immunosuppressive agents is advocated in its 
treatment.  

• Recently, direct effects of some of these agents on the podocyte have 
been determined that potentially augments or supplements their 
immunosuppressive action.  

• Calcineurin inhibitors (CNIs) have been shown to stabilize the podocyte 
actin cytoskeleton by blocking the calcineurin-mediated dephosphoryla- 
tion of synaptopodin, a protein critical for actin filament reformation. 

•  Rituximab, a chimeric mAb against CD20 on the surface of B cells and a 
well established B cell– depleting immunosuppressive agent, may have a 
direct antiproteinuric effect by preventing actin cytoskeleton disruption  
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Abstract

Minimal change disease (MCD) is an important cause of nephrotic syndrome

and is characterized by massive proteinuria and hypoalbuminemia, resulting in

edema and hypercholesterolemia. The podocyte plays a key role in filtration

and its disruption results in a dramatic loss of function leading to proteinuria.

Immunologic disturbance has been suggested in the pathogenesis of MCD.

Because of its clinical features, such as recurrent relapse/remission course,

steroid response in most patients, and rare familial cases, a genetic defect has

been thought to be less likely in MCD. Recent progress in whole-exome

sequencing reveals pathogenic mutations in familial cases in steroid-sensitive

nephrotic syndrome (SSNS) and sheds light on possible mechanisms and key

molecules in podocytes in MCD. On the other hand, in the majority of cases,

the existence of circulating permeability factors has been implicated along with

T lymphocyte dysfunction. Observations of benefit with rituximab added B cell

involvement to the disease. Animal models are unsatisfactory, and the

humanized mouse may be a good model that well reflects MCD

pathophysiology to investigate suggested “T cell dysfunction” directly related to

podocytes . Several candidate circulating factors and their effects onin vivo

podocytes have been proposed but are still not sufficient to explain whole

mechanisms and clinical features in MCD. Another circulating factor disease is

focal segmental glomerulosclerosis (FSGS), and it is not clear if this is a distinct

entity, or on the same spectrum, implicating the same circulating factor(s).

These patients are mostly steroid resistant and often have a rapid relapse after

transplantation. In clinical practice, predicting relapse or disease activity and

response to steroids is important and is an area where novel biomarkers can be

developed based on our growing knowledge of podocyte signaling pathways.

In this review, we discuss recent findings in genetics and podocyte biology in

MCD.
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If there would be “any” benefit >>> we should see the results “early” ! 

• “if a patient is going to respond to therapy, proteinuria will start to 
decrease early in the treatment course“ 

• A patient whose proteinuria does not decrease by >20% from 
baseline values after 2 months of high-dose corticosteroids is unlikely 
to respond and early steroid-taper and discontinuation should be 
considered, especially if steroid-related complications are a cause for 
concern to the physician or burdensome to the pt. 

• Pt on high-dose steroid >>> should routinely receive Prophylaxis for 
Pneumocystis Jirovecii 



CNIs 

• CNI (CsA or TAC), can be used for pts who are steroid-resistant or have 
relapsing diseases or as 1st ttt in pts that would benefit from avoidance or 
have contra-indication to high-dose  steroid ttt (DM) 

• Failure to reduce proteinuria after 6 months of CNI treatment in adequate 
doses equals resistance to this therapy regimen and the drug should be 
discontinued 
 

Resistance to CSA does not equal resistance to TAC 
 

• Both CSA and TAC should not be regarded as ‘curative’ agents for FSGS, as             
re-lapses are quite common when they are discontinued, even after 
prolonged usage. 

 



• In patients with primary FSGS who are intolerant of CNI, the use of 
Mycophenolate mofetil and (+) high-dose steroids may be a 
satisfactory alternative 

 

• FSGS secondary to a genetic mutation may respond to CNI 
 

• Primary FSGS who are steroid-sensitive and pursue a steroid-
dependent or frequent relapsing course can respond to 
cyclophosphamide or to rituximab  
 

 

 



Novel Therapies for FSGS 





RTX in FSGS 

















 





TPE Applications 



TPE  



TPE 



TPE 







Things to Remember  

 

• FSGS is a lesion, not a disease.  

 

• The separation into primary FSGS (a result of immunologic-mediated 
injury) versus secondary FSGS (related to a variety of causes) is often 
difficult. 

 

• MCD & Idiopathic FSGS: manifestation of the same disease. 

 

• The etiopathogenesis of FSGS cannot be reliably determined by LM alone 
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