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MCD 
 MCD is a glomerular disease resulting in nephrotic syndrome that is usually 

sensitive to steroid treatment.

 LM reveals glomeruli to be normal or minimally altered

 IF: without immune deposits on immunofluorescence or electron microscopy. 

 EM: podocyte foot-process fusion or effacement, which are constant and diffuse 

during active disease and resolve during remission

 Complete remission of proteinuria on corticosteroid treatment, and maintenance of 

kidney function.



MCD
 There is still debate as to whether MCD is a separate entity or a morphological 

transition. 

 Most agree that MCD is not an evolving disease when drugs revert and 

stabilize proteinuria.

 In cases with partial drug sensitivity, MCD may instead evolve into focal and 

segmental glomerulosclerosis.



FSGS
 Is not considered to be a single disease entity but a description of glomerular damage.

 FSGS is a lesion rather than a disease that are related to genetic, immunologic 

abnormalities and podocyte injury.

 LM: The presence of focal & segmental  sclerotic glomerular lesions.

 IF: without immune deposits on immunofluorescence or electron microscopy

 EM: Podocyte foot process effacement

 Higher likelihood of steroid resistance and progression to renal failure



FSGS
 mutations of genes encoding podocyte-specific molecules have been identified as 

reasons of genetic FSGS including NPHS1, NPHS2, ACTN4, TRPC6 and INF2.

 risk factors for adverse outcomes  of FSGS including heavy proteinuria, hypertension, 

interstitial fibrosis, glomerular sclerosis and reduced renal function. 

 Spontaneous remission rate of FSGS is less than 20%

 Overall, FSGS remission rates to immunosuppressive treatments are reported variably 

between 47% and 66%.

 Effective treatment is difficult in steroid resistant or frequently relapsing patients.



PROPOSED CLASSIFICATION OF FSGS 
BY KDIGO



ARE MCD/FSGS TWO SEPARATE DISEASES?



 MCD/FSGS are one primary glomerular diseases, and proteinuria is the main clinical 

manifestation. 

 The development of proteinuria is due to podocyte injury that damages the integrity of the 

glomerular filtration barrier. 

 An early event in podocyte injury results in disorganization of the cytoskeleton and the fusion 

of foot processes and leads to the development of proteinuria and subsequent kidney damage.



Schematic representation of idiopathic nephrotic 

syndrome in MCD and FSGS









MCD
FSGS

Now, there are a lot of evidence to propose that MCD and idiopathic 
FSGS are different manifestations of the same progressive disease. 



INITIAL THERAPY 

in PRIMARY GN

Non nephrotic

1- ACE/ARB

2- DIURETICS

3- STATIN

Nephrotic

1- Immunosuppressive therapy

2- plus conservative therapy



INITIAL TREATMENT OF PRIMARY 
MCD



ALGORITHM FOR THE INITIAL 
TREATMENT OF MCD IN ADULTS

1-Morbid Obesity 

2-Poorly controlled Diabetes

3-Severe Osteoporosis 

4-Severe Psychiatric Disturbances

5-Active GIB



INITIAL TREATMENT OF MCD IN 
ADULTS



DEFINITION OF REMISSION, RELAPSE, 
RESISTANCE, AND DEPENDENCE FOR MCD



ALGORITHM FOR TREATMENT OF 
FR/SD MCD IN ADULTS



TREATMENT OF FR/SD MCD IN 
ADULTS



Evaluation of  a patient with FSGS lesion on the kidney biopsy and no 

evidence of  other glomerular pathology



INITIAL TREATMENT OF PRIMARY 
FSGS



Initial treatment of  primary FSGS



Use CNI with or without low-dose 
prednisone as initial therapy, in 
patients who are increased risk for 
glucocorticoid toxicity :

1- Morbid Obesity 

2- Uncontrol Diabetic patients

3- Severe osteoporosis

4- >70 years of age

5- Psychological disorders

6- GIB

Avoid using CNI in patients who 
have: 

1-Significant vascular lesions or 
glomerulosclerosis 

2- Severe Interstitial fibrosis and 
tubular atrophy on renal biopsy

3- Chronic reduction in kidney 
function with an eGFR <30 
mL/min per 1.73 m2

Calcineurin inhibitors as alternative initial therapy



DEFINITION OF REMISSION, RELAPSE, 
RESISTANCE, AND DEPENDENCE FOR FSGS



Treatment of  corticosteroid-resistant primary FSGS



When We Do Not Prescribe  
Immunosuppressive Drugs?



1- Sustained reduced eGFR<30 
ml/min/1.73m2

2- Extensive glomerulosclerosis or 
vascular lesions on biopsy

3- Evidence of  severe interstitial fibrosis 
and tubular atrophy on biopsy

We Do Not Prescribe Immunosuppressive 
Drugs, IF:



Role of Calcineurin inhibitor in 
Primary GN





 Podocyte injury and the appearance of proteinuria are features of minimal-change 

disease (MCD).

 Cyclosporin A (CsA) and tacrolimus (FK506) has been reported to reduce proteinuria in 

patients with nephrotic syndrome, but mechanisms remain unknown. 

 We, therefore, investigated the protective mechanisms of CsA and FK506 on proteinuria 

in a rat model of MCD induced by puromycin aminonucleoside (PAN) and in vitro 

cultured mouse podocytes.





• FIGURE 2. GLOMERULAR MORPHOLOGY AND FOOT PROCESSES IN NORMAL, PAN, PAN + FK506, AND PAN + CSA TREATED SD RATS. (A) PAS STAINING 

SHOWED NO DIFFERENCE IN GLOMERULAR MORPHOLOGY BETWEEN GROUPS AT INDICATED STAGES AFTER CSA AND FK506 TREATMENT IN PAN INJURED 

SD RATS. (B) TRANSMISSION ELECTRON MICROSCOPY SHOWED EXTENSIVE FOOT-PROCESS EFFACEMENT AT 10 AND 15 DAYS AFTER PAN INJECTION. CSA

AND FK506 TREATMENT SIGNIFICANTLY DECREASED FOOT-PROCESS WIDTH COMPARED WITH PAN-ONLY RATS. 









 A CNI is assumed to ameliorate proteinuria by preventing the overproduction of T-cell cytokines. 

 However, recent reports suggest that CNI has a direct effect on podocyte. 

 It is accepted that a slit diaphragm (SD), a unique cell–cell junction of podocytes, is a critical 

barrier preventing a leak of plasma protein into urine. 

 Therefore, we hypothesized that CNI has an effect on the SD. In this study, we analyzed the 

expression of CN in physiological and in the nephrotic model caused by the antibody against 

nephrin, a critical component of the SD. 



 We observed that CN is expressed at the SD in normal rat and human kidney sections and has an 

interaction with nephrin.

 The staining of  CN at the SD was reduced in the nephrotic model, while CN activity and redistribution in 

glomeruli was increased. 

 We also observed that the treatment with tacrolimus, a CNI, in this nephrotic model suppressed the 

redistribution of  CN, nephrin, and other SD components and ameliorated proteinuria. 

 These observations suggested that the redistribution and the activation of  CN may participate in the 

development of  the SD injury.









 This NIH-funded multicenter randomized study of FSGS treatment compared the efficacy of a 12-

month course of cyclosporine to a combination of oral pulse dexamethasone and mycophenolate 

mofetil in children and adults with steroid-resistant primary FSGS. 

 Of the 192 patients enrolled, 138 were randomized to cyclosporine (72) or to 

mycophenolate/dexamethasone (66). 



 Partial or complete remission was achieved in 22 (33%) mycophenolate/dexamethasone 

and 33(45.8%) cyclosporine treated patients at 12 months. 

 The main secondary outcome, preservation of remission for 26 weeks following cessation of 

treatment, was not significantly different between these two therapies. 

 Moreover, only a quarter of the patients in the two groups had a sustained response 6 

months following discontinuation of immunosuppressive medications.

 Thus, our study did not find a difference in rates of proteinuria remission following 12 

months of cyclosporine compared to mycophenolate/dexamethasone in patients with 

steroid-resistant FSGS.



 About 10–15% of children with idiopathic nephrotic syndrome who do not show

complete remission of proteinuria following 4 weeks’ treatment with corticosteroids

are considered to have steroid-resistant nephrotic syndrome

 For 30% of patients with steroid-resistant nephrotic syndrome, the condition results

from a genetic cause; for the remainder, the disease is probably caused by a circulating factor

 Renal histology shows minimal change disease and focal segmental glomerulosclerosis 

(FSGS) in most patients.



 Approximately 50–70% of patients with steroid resistance show complete or partial

remission following treatment with a calcineurin inhibitor (either ciclosporin or tacrolimus)

 Although additional treatment with mycophenolate mofetil or rituximab is considered in 

children who are resistant to treatment with steroids and calcineurin inhibitors, their efficacy to 

induce remission is low

 Patients with a genetic FSGS or those who do not show complete or partial remission following 

treatment with calcineurin inhibitors have high risk of end-stage renal failure

 Patients with late resistance and absence of a genetic cause show high risk of recurrent FSGS in 

the renal allograft

 Intensification of treatment with ciclosporin or tacrolimus, and combined treatment with 

rituximab and plasma exchange might prevent or treat recurrent FSGS effectively.





Advanced Therapeutics in 

FSGS



 Corticosteroid: FSGS patients with proteinuria 1.0–3.5 g/day, the remission rate was significantly high.

 CNI: is recommended for patients with FSGS who fail to respond to corticosteroids alone. CNI showed 

good efficacy, and the remission rate was reported as 57.1%–77.8%. There was a significant 

increased complete or partial remission rate in FSGS patients with CSA plus low dose prednisone 

versus prednisone alone.

 MMF: is not more effective than cyclosporine or CTX in preserving kidney function. 

 CTX: Due to the side effects and uncertain efficacy, CTX is gradually being faded out as the first-line 

treatment. CTX is still an appropriate choice for some refractory cases, and may be considered as first-

line immunosuppressive.



 Rituximab: has a good efficacy on the three types of FSGS patients (SDNS, SRNS and FRNS), especially 

SDNS. Complete or partial remission rate increased, and relapse rate decreased.

 Adalimumab: is effective not only in FSGS patients who are resistant to traditional immunosuppressive 

agents, but also in FSGS patients who have long-term use of rituximab and develop into drug 

resistance. those patients who are allergic to rituximab and unable to continue to use it, they have a 

good tolerance to adalimumab.

 Researchers applied adalimumab to five immunosuppressive agent resistant patients. After 6 months 

treatment, all patients’ urine protein levels returned to normal and creatinine remained stable.



 Abatacept: Recent studies have shown that the co-stimulation of B7-1 molecules 

involved in T cells in podocytes is related to the occurrence and development of NS.

 One study first verified in vitro podocyte experiments that the expression of B7-1 in 

podocytes rises with external factors stimulation. 

 Abatacept, as an intervention, can significantly inhibit its expression. In subsequent 

clinical applications, the investigators selected five patients with FSGS (steroid 

resistance FSGS or frequently relapsing FSGS).  At the same time, immunofluorescence 

of renal biopsies in these patients all showed significant expression of B7-1. 

 After the treatment of Abatacept, all patients achieved clinical remission.






